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Department of Energy 

Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

JUl 0 2 1986 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Allyn M. Davis, Director 
Hazardous Waste Management 
Division 
Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

Dear Mr. Davis and Ms. Fort: 

Denise Fort, Director 
N.M. Environmental 
Improvement Division 
P. 0. Box 968 
Santa Fe, NM 
87504-0968 

NOTICE OF DEFICIENCY (NOD) DATED MAY 15, 1986 

The enclosed information is the Department of Energy's (DOE) 
official response to the Environmental Protection Agency's 
NOD that was transmitted in a letter dated May 29, 1986 and 
received June 4, 1986. This submittal comprises amendments 
to the January 1986 Part B hazardous waste permit 
application and the amended Part A application. 

We have added for your convenience an NOD Response Reference 
Table that relates the appropriate DOE enclosed material to 
specific NOD questions. Attached is a Master Table and 
associated enclosures that will respond to questions 6, 7, 
8, 9, 10, and 11. Associated with the table are (1) an 
Explanation of Master Table that further explains key 
elements of the Master Table and (2) enclosures that supply 
additional information referenced in the Master Table. 
Where responsive information has been previously transmitted 
to EPA-Region VI, we have supplied a copy of the transmittal 
letter to facilitate your locating the information. In 
these cases we believe the information in your possession is 
the best presently available. 

The Comprehensive Environmental Assessment and Response 
Program (CEARP) is discussed in Enclosure 27. Information 
developed during the CEARP investigation is enclosed to the 
extent that information is available and is responsive to 
questions 6, 7, 8, 9, 10, 11, 12, and 13. The proposed 
CEARP schedule indicates when additional information will be 
available in the form of the CEARP Phase 1 Draft Report and 
indicates target dates for conducting Phase 2 and 3. 
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The Department of Energy/Los Alamos Area Office will request 
all funds and/or authorization through the appropriate 
channels necessary to achieve the proposed CEARP schedule. 
Steps to be taken in seeking funding will be consistent with 
Sections 1-4 and 1-5 of Executive Order 12088 as implemented 
by the Office of Management and Budget Circular A-106 (as 
amended). The proposed schedule is subject to obtaining the 
requisite funds and/or authorizations for the particular 
programs and Laboratory divisions involved. 

There are additional enclosures that further respond to the 
remaining NOD questions. This information either addresses 
your General Comments or Site-specific Comments and will 
directly answer Questions 6 through 22 in the NOD. Where 
appropriate, the enclosures will note the question(s) to 
which they are responding. Moreover, a brief narrative will 
accompany the enclosure and associated attachment, if 
appropriate. 

Enclosure 1 

Enclosure 2 

Enclosure 3 

Enclosure 4 

Enclosure 5 

Enclosure 6 

Enclosure 7 

Enclosure 8 

Enclosure 9 

Enclosure 10 

Revised Part A Submitted to the New Mexico 
Environmental Improvement Division on 
November 1, 1984 

Letter Transmitting the Revised July 24, 1984 
Part A 

Letter Transmitting the January 1986 Revised 
Part B and Revised Area L Closure Plan, March 
27, 1986 

February 18, 1986 Letter Transmitting Closure 
Plans for TAJ-102, TA22-24, and TA40-2 

Closure Plan for TA40 Scrap Detonation Site 

November 25, 1985 Letter Transmitting Area P 
Closure Plan 

September 27, 1985 Closure Plan for TA54, 
Area G 

June 12, 1985 Letter Transmitting Hazardous & 
Solid Waste Amendment (HSWA) Information 

Analytical Data from TA16 Burn Cage Ash 

Analytical Data from TA16 Surface Impoundment 
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Enclosure 11 

Enclosure 12 

May 8, 1986 EID and April 9, 1986 EPA Letters 
Regarding the Status of TA16 Surface 
Impoundment 

May 5, 1986 Underground Storage Tank 
Notification 

Enclosure 13 Response to NOD Question 10 
Attachment 1: August 7, 1985 Health Assessment 

Transmittal Letter 
Attachment 2: November 25, 1985 Area P Closure Plan 

Transmittal Letter 
Attachment 3: May 21, 1986 Transmittal Proposed for 

Task Order for Underground Storage Tank 
Testing 

Enclosure 14 Response to NOD Question 11 
Attachment 1: Reconnaissance Sampling 
Attachment 2: 1980 Report Entitled "Interim 

Environmental Surveillance Plan for LANL 
Radioactive Waste Areas" 

Attachment 3: 1983 Report Entitled "Surface 
Reconnaissance through 1980 for 
Radioactivity at Radioactive Waste 
Disposal Area G at the Los Alamos 
National Laboratory" 

Attachment 4: 1983 Unpublished Report Entitled "Plan 
for Stabilization of Radioactive 
Materials Disposal Sites at the Los 
Alamos National Laboratory" 

Attachment 5: Sampling Procedures/Analytical Methods/ 
Chain of Custody/and Quality Assurance 

Enclosure 15 

Enclosure 16 

Enclosure 17 

Enclosure 18 

Enclosure 19 

Program 

Transmittal Letter for NPDES Reapplication, 
April 7, 1986 

Fenton Hill Discharge Plan Excerpts 

Sanitary Waste Water Treatment Facility 
Operation and Maintenance Guidelines 

1984 Environmental Surveillance Report 

1985 Environmental Surveillance Report 
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Enclosure 20 Engineering Drawings or Text Related to 
National Pollutant Discharge Elimination 
System Permits and Seepage Pits 

Attachment 1: Representative HE Treatment 
Attachment 2: Representative Photo Waste Treatment 
Attachment 3: Representative Industrial/RAD Waste 

Attachment 4: 
Attachment 5: 

Treatment 
Representative Seepage Pit 
Response to NOD Question 7 

Enclosure 21 Response to NOD Question 14 
Attachment 1: March 27, 1986 Transmittal Letter for 

Area L Closure Plan 
Attachment 2: March 28, 1986 Transmittal Letter for 

Compliance Order/Schedule Submittal 
Attachment 3: November 22, 1985 Transmittal Letter for 

Compliance Order/Schedule Submittal 
Attachment 4: August 7, 1985 Health Assessment 

Transmittal Letter 

Enclosure 22 Response to NOD Question 15 
Attachment 1: May 7, 1985 Environmental 

Attachment 2: 

Attachment 3: 

Attachment 4: 

Attachment 5: 

Attachment 6: 

Improvement Division Compliance 
Order/Schedule 
November 22, 1985 Transmittal Letter for 
Compliance Order/Schedule Submittal 
November 1985 Bendix Report Entitled 
"Downhole Instrumentation and Pore-Gas
Sampling/Data-Collection Procedures" 
March 28, 1986 Transmittal Letter for 
Compliance Order/Schedule Submittal 
February 24, 1986 Transmittal Letter for 
Compliance Order/Schedule Quarterly 
Observation Well Data Submittal 
May 30, 1986 Transmittal Letter for 
Compliance Order/Schedule Quarterly 
Observation Well Data Submittal 

Enclosure 23 Response to NOD Question 16 
Attachment 1: Map of TA54 AreaL Locating Drill Holes 

Adjacent to Surface Impoundment 
Attachment 2: March 27, 1986 Area L Closure Plan 

Transmittal Letter 
Attachment 3: 

Attachment 4: 

May 7, 1985 Environmental Improvement 
Division Compliance Order/Schedule 
Surface Impoundment Analytical Results 
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Enclosure 24 Response to NOD Question 18 
Attachment 1: August 7, 1985 Health Assessment 

Transmittal Letter 

Enclosure 25 Response to NOD Questions 19 & 20 

Enclosure 26 Response to NOD Questions 21 & 22 

Enclosure 27 Information Supporting Comprehensive 
Environmental Assessment and Response Program 
(CEARP) 

Attachment 1: Comprehensive Environmental Assessment 
and Response Program 

Attachment 2: Comprehensive Environmental Assessment 
and Response Program through Phase 3 

Attachment 3: Comprehensive Environmental Assessment 
and Response Program Phase 1, 
Installation Assessment, Los Alamos, 
June 1986 

Attachment 4: Comprehensive Environmental Assessment 
and Response Program, LANL, Potential 
CEARP Sites, June 1986 

Attachment 5: Comprehensive Environmental Assessment 
and Response Program, Phase 2A, 
Installation Monitoring Plan Development 
Guidance, October 1985 

Attachment 6: Comprehensive Environmental Assessment 
and Response Program, Phase II, Generic 
Monitoring Plan, June 1986 

Enclosure 28 

Enclosure 29 

Enclosure 30 

Enclosure 31 

Section 148 of the Atomic Energy Act 

Quality Assurance for Health & Environmental 
Chemistry: 1984 

Final Environmental Impact Statement Los 
Alamos Scientific Laboratory Site December 
1979 

Topographical Map of Los Alamos National 
Laboratory Response to Question 9 Item 8 and 
Question 12 
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It is important to note that a number of documents that make 
up DOE's submittal have Atomic Energy Act Section 148 
implications (Enclosure 28). Please take the necessary 
precautions that are required because of Section 148. If you 
have any questions concerning these responses, please feel 
free to contact Avedon Gallegos at (FTS) 843-5288. 

Sincerely, 

~~~ 
~~:E. Valencia 
Area Manager 

Enclosures: 
As stated 

cc: 

Carlos E. Garcia, ESHD, AL 
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EXPLANATION OF TABLE 

SITES 
Nomenclature used for identifying specific sites are structure numbers, Technical Area numbers, and Area numbers or some other appropriate designation. A site may contain more than one unit if the rest of the information is the same. 

ACTIVE (DATE) 
If the site is still active, i.e. wastes are still being handled, the date the unit begin operation is entered. The date entered is as precise as is known. 

INACTIVE (DATES) 
If wastes are no longer handled at the unit the dates the unit was used are entered. The dates entered are as specific as are known. 

RCRA, NPDES, HSWA, CEARP 
If any information regarding the site is required by or contained in documents submitted or to be submitted in response to the above programs the appropriate column(s) is checked. In the case of NPDES where a specific outfall number is assigned this number is entered instead of the check. 

HAZARDOUS (VOL.), SOLID (VOL.), RADIOACTIVE (VOL.) These three columns refer to the type of wastes at the site. If the volume of wastes is known it is entered where applicable. A quantity or flow rate may be substituted for volume. Where the best estimate is used the volumejquantity is preceded with an "E". Volumes for all USTs are reported as the total volume of the tank. Where there is no 
information available "UNK" is entered. 

RELEASES 
Any known or possible release of hazardous waste or hazardous constituent (40 CFR 261, Appendix VIII) is entered. 

TYPE OF SITE 
A designation such as landfill of 
entered. Letter designations are 

L=landfill 
CT=chemical treatment 
S=storage, container 
TS= transfer station 
SAT= storage (40 CFR 262.34 
R= recycling 

surface impoundment is 
a follows: 
SI=surface impoundment 
TT=thermal treatment 
!=incinerator 
90= <90 days storage 

(c) (1) J 

UST= underground storage tank 
USTF= USTs considered by the laboratory to be flow-



through process tanks 

NPDES OUTFALLS 
BB= boiler blowdown 
TCW= treated cooling water HE= high explosive 
NCCW= noncontact cooling water 
STP= sewage treatment plant OP= oxidation pond 
PW= photo waste IW= industrial waste 
PP= power plant PS= paint stripping 
PC= printed circuit board G= geothermal 

SWMU CONNECTION 
This column is utilized only if hazardous wastes or 
hazardous constituents werejare handled at the unit at any 
time. "YES" or "NO" is entered. If "NO" is entered the 
only other columns with entries would be SITES and NPDES, if appropriate. Also no documentation is furnished with the 
submittal. 

QUESTIONS 
The question in the May 15, 1986 NOD to which the responses 
answer are entered. 

DESCRIPTIVE INFORMATION 
References to any document that has been submitted to EPA or 
is associated with this table is entered here. These 
documents furnish information regarding any of the previous 
columns as well as site descriptions, management practices 
and other available information pertinent to the site. For 
National Pollutant Discharge Elimination Systems (NPDES) DMR denotes discharge monitoring reports. These reports are on file with EPA. 
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ENCLOSURE 1 
REVISED PART A SUBMITTED TO THE 

NEW MEXICO ENVIRONMENTAL IMPROVEMENT 
Department of En DIVISION oN NOVEMBER 1, 1984 

Albuquerque Operatic 
Los Alamos Area Office 

Los Alamos. New Mexico 87544 

Ms. Denise Fort, Director 
New Mexico Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

RE: Notification of Violations (NOV) letter dated June 26, 1984 

Dear Ms. Fort: 

In response to the NOV referenced above, the New Mexico Environ

mental Improvement Division was provided with a detailed response 
dated July 26, 1984. Subsequently, members of my staff, the 

Albuquerque Operations staff, and the Laboratory staff met with 

members of your staff. The two most significant meetings were 

held on September 11 in Santa Fe, and on September 26, at the 
Laboratory. In addition, Mr. Souder met with the Laboratory 

staff on other occasions to discuss the Groundwater Monitoring 
Waiver documentation. As a result of those meetings, the staff 

agreed to provide additional material to augment the previously 

submitted material. I am enclosing the following material which 

we agreed to provide by November 1. 

1. Revised Part A. This revision provides additional 
information regarding: 

a. Amount of storage available. 

b. Location of the burn pits at TA-16 and the estim
ated quantities of sand that may be removed on 

c. 

d. 

e. 

f. 

an annual basis. This is in reference to the 
material that we verbally disclosed to your staff 
at the September 26 meeting that met the definition 
of hazardous waste in accordance with the EP toxicity 
test. The past disposal area noted as "Area P" is 
also identified. Area P is scheduled to be charac
terized starting in July 1985, and lasting through 
September 1986. 

Location of the pressure vessels and burn pads at 
TA-16. 

Engineering details of the pressure vessels. 

Engineering details of the burn pads. 

Engineering details of the LiH storage area. 
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g. Engineering details of the batch waste treatment 
system. 

h. Engineering details of Area L and the chemical 
storage facility. 

i. Location drawings of the firing points at TA-14, -40, 
-15, -36, and -39. 

2. Waste Characteristics and Analysis Plan. This revision 
provides additional information regarding: 

a. Blank samples of a waste analysis sheet, waste 
disposal request form, and waste disposal forms. 

b. Examples of Laboratory analysis forms. 

c. Representative inventory of Laboratory waste. 

d. A waste segregation program. 

e. A listing of waste analysis parameters and test 
methods. 

f. A list of sampling methods. 

3. Groundwater Monitoring Waiver Documentation. This 
revision includes discussions regarding vapor phase 
migration and vadose monitoring. Other material was 
provided to your staff after the September 26 meeting. 
A list of these materials was forwarded to you on 
October 25, 1984. 

4. Training Matrix. This demonstrates the introductory 
level of training to be given to waste handlers by job 
class. Respirator and RCRA training will be given 
annually, and the other courses will be given in the 
form of refresher courses. 

5. LA-6848-MS Report written by Margaret Anne Rogers, 
Volumes I and II. 

In addition, we have agreed to provide additional information 
regarding Closure and Post Closure by December 1. We believe 
that with the December submission we will have provided all of 
the information that your staff requested in our meetings. 
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If you need additional information from us on the above, please 
let me know. 

Sincerely, 

cc: 
C. S. Adams, Jr., ADTS, LANL, M.S. Al20 
Jesse Aragon, HSE-DO, LANL, M.S. P228 



U.S. ENVIRONMENTAL PROTECTION AGENCY 
HAZARDOUS WASTE PERMIT APPLICATION 

Consolidated Permin Program 

(Th1'1 information i• rf!quired und~r Sution 3005 oi~R~C~R~A~~~~~~~~~;~~~~~~~~~~~~~~~~~~~ 

Place an "X" in the appropriate box in A orB below (mark one box only} to indicate whether this is the first application you are submitting for your facility or a revised application. If thi5 is your first application and you already know your facility's EPA I.D. Number, or if this is a revised application, enter your facility's EPA I.D. Number in Item I above. 
A. FIRST APPL.ICATION (place an "X" below and proviWI the appropriate date) .. '0 I. EXISTING FACILITY (See in1truction• for drfinition t)f "<xi1tin11'' facility. · ... 71 Complf'te item belou:.) 

.-=-,_.,.....,.,_:,.--,,....,.-.,..,..,'""1 FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo .. & da,·) OPERATION BECAN OR THE DATE CONSTRUCTION COMMENCED (u•e the boxe. to the left) 

Y.Z.NEW FACILITY (Complete item bdou:.) 
FOR NEW FACILITIES . 

..----~---~---PROVIDE THE OATE 
(:u., mo., & dey) OPERA
TION BEGAN OR IS 
EXPECTED TO BEGIN 

02.. FACILITY HAS A RCRA PERMIT 

III. PROCESSES CODE~; AND DESIGN CAPACITIES ~--JW'&*~.;;w<'·~ A. PROCESS CODE- Enter the code from the list of p;ocess codes below that best describes each process to be used at the facility. Ten lines are provided for entering codes. If more lines l!re needed, enter the code(s) in the space provided. If a process will be used that is not included in the list of codes below, then describe the process (including its design capacity) in the space provided on the form (/rem 1/I·CJ. · 
a~· PROCESS DESIGN CAPACITY- For each code entered in column A enter the capacity of the process. · 1. ·:AMOUNT- Enter the amount. 
··~: 2. UNIT OF MEASURE- For each amount entered in column 8(1 ), enter the code from the list of unit measure codes below that describes the unit of ·i.,~,; measure used. Only the units of measure that are listed below should be used. 
_;•:•.·;. PRO· APPROl'RIATE UNITS OF ;:..,;; CESS MEASURE FOR PROCESS .:;.:,!... PROCESS CODE DESIGN CAPACITY 
·storege: 

: CONTAINER (ba"'el, ,drum, rtc.) 
.TANK 

· WASTE PILE 
• 

SURYACEJMPOUNOMENT 

Disposal: 

sot 
S02 
S03 

S04 

GALLONS OR LITERS 
G.ALLONS OR LITERS 
CUBIC YAROS OR 
CUBIC METERS ' 
GALLONS OR LITERS 

PROCESS 
Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

PRO· 
CESS 
CODE 

TO! 

TOZ 

T03 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CA.PAC!TY 

GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS PER DAY OR 
LITERS PER DAY 
TONS PER HOUR OR 
METRIC TONS PER HOUR: 
GALLONS PER HOUR OR 
LITERS PER HOUR 

:·INJECTION WELL. 
.7_LANDYILL 

~ ~~~~PPLICATION 
-OCEAN DISPOSAL 

D7G 
080 

GALLONS OR LITERS 
ACRE•FEET 1/11~ volum~ that 
would cover one ~re to a 
depth of one foot) OR 
HECT·ARE-METE R 

OTHER (U•e for ph>'sical, chemical, 
thermal or biolog1cal treatment 
proceues not occurrini in tanks, 
,ur{ace impoundmcn tt or inciner .. 

T04 GALLONS PER DAY OR 
LITERS PER DAY 

.··SURYACE IMPOUNDMENT 

: .·-
UNIT OF MEASURE 

081 
082 

083 

ACRES OR HECTARES 
GALLONS PER DAY OR 
LITERS PER DAY 
GAL.L.ONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

a tor.. Describe tile processes in 
the space provided; Item III· C.) 

UNIT OF 
MEASURE 

CODE 
,GA&.LONS.,, , • G LITERS PER DAY. , . V :&.ITERS , , , , •• , • • L. TONS PER HOUR • • • D 'CU81C YARDS. , • , . Y METRIC TONS PER HOUR. . W CU81C METERS •• , • C GALLONS PER HOUR • • • • E GA&.&.ONS PER DAY • U LITERS PER HOUR. . . . . . H 

UNIT OF MEASURE 
ACRE·FEET., ••• 
HECTARE-METER. 
ACRES ..•.•.• , 
HECTARES .. , , . 

UNIT OF 
MEASURE 

CODE 

.·,A 
.F 

.. B 

. . c 
~XAMPLE FOR COMPLETING ITEM Ill (shown in line numbers X· 7 and X-2 below): A facility has two storage tanks, one tank can hold 200 gallons and the lther can hold 400 ;allons. The facility also has an incinerator that can burn up to 20 gallons per hour. · 
·~,·· .m\\\ \\\\\\\\ \\\\\\\\\\\,\ 

'. DUP 
• . 

c: A. PRo-
B. PROCESS DESIGN CAPACITY c: B. PROCESS DESIGN CAPACITY I Ill A. PRO· CESS FOR . w CESS FOR m 2 UNIT 

2. UNIT CODE OFFICIAL CD 
OFFICI;_ L. !~ I. AMOUNT OF MEA· 

USE W::E CODE 
I. AMOUNT OF MEA· (from lilt SURE (from list USE ::I (•pecif>'i ONLY ~::::> SURE Gbove) (enter abouc) (Cii lt'r ONLY IZ code) ..JZ code) I . I 10 

" fl.!- . ) " " " " I 
,. 

" :-t s 0 2 600 c 5 I I 
I 

I . ., I I 
I i 

I .-J, T 0 3 20 E 6 I 

! 
I 

I I 
I s 0 1 2300 G 7 

I 
i . 

I 
2 •' 

I 
8 I 

I 
I 

-3 9 - ~ I' I ~ ""t JO I J ..___ 
I .. - II II 

" " " " " ,, 19 
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•ntinuvd from the front. 

lfROC~SSES~ontinue~ ~ 
~ ... CE 1'"0R ADDITION-'L PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code "T04''). FOR EACH PROCESS ENTERED HERE . IN_,"CLUDE DESIGN CAP ... CITY. 

Discrete pieces of waste HE are collected, packaged, stored and burned at the TA-16 burning 
~round (see attached plan/topo sheets 2 and 5). This pad is designated 388 on the attached 
Structure Location Plan of TA-16. Two pressure vessels (401 and 406) are used to burn HE 
con' inated sludge from various processing facilities located around the Laboratory. The 
sluon~ is placed on layers of sand in the vessels, the water allowed to drain from the bottom 
of a NPDES discharge point. After the sludge is completely dried, the residue is burned. 

~PAlHA2~~~~~~nrifl]M8E1!=iEm~~~our ~~ 
handle hazardous wastes which ere not listed in 40 CFR, ,:tics and/or the toxic contaminanu of those hazardo~s wastes. 

ESTIMATED ANNUAL QUANTITY - For each listed wane entered in column A estimate the quantity of that waste that will be handled on an annual 
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(s) that will be handled 

, which poiSHI that characteristic or contaminant. 

UNlT OF MEASURE;- For each quantity entered in column B enter the unit of measure code. Units of measure which must be used end the appropriate 
. c::oc!es are: 

ENGLISH UNIT OF MEASURE 
.. OUNDS. I .••. , ....•.. 
TONS .••.... , ....... . 

CODE 
. . p 

, . T 

METRIC UNIT OF MEASURE CODE 
KILOGRAMS .... , . , , ... , , K 
METRIC TONS ....... , . , , , M 

·lt"t.u:f'" . r~rds use an.y other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into 
KCL•U~1e appropriate density or specific gravity of the waste. . 

PROCESSES 
1.· PROCESS CODES: 

For listed hazardous wasta: For each listed haza,dous waste entered in column A select the code(s) from the list of process codes contained in Item Ill 
.c·~ .·to Indicate how the wane will be stored, treated, and/or disposed of at the facility. 
-~. '. For non-Ustad hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the code{s) from the list of process codes 
· ... contained In Item Ill to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess 

that characteristic or toxic contaminant. 
Nota: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" in the 

·:- ,extreme right box of Item IV-0(1 ); and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

·2~. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 

I)TE:. HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by . n than one EPA Hazardous Waste Number shall be described on the form as follows: 
1. Select one of the EPA Hazardous Wasfe Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual 

'• quantity of the wasta and describing all the processes to be used to treat, store, and/or dispose of the waste. 
2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to 'Jescribe the waste. In column D!2) on that line enter 

"'included with above" and make no other entries on that line. 
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

'AMi'LE FOR COMPLETING ITEM IV (shown in line numbers X·1, X·2, X·3, and X·4 below) -A facility will treat and dispose of an estimated 900 pounds 
· yur of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two wastes 

' corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimatec J pounds per year of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

A. EPA C.UNIT D. PROCESSES 
HAZARD. B. ESTIMATED ANNUAL OF MEA· 

0 '•"ASTENO QUANTITY OF WASTE SURE I. PROCESS CODES 2. PROCESS DESCRIPTION (enter z (•mter cotle) codei 
(eTl tcrl (if a code i.s not entered in Dl 1 II 

I I I I I I I I I 
·1 K 05 4 900 p T 0 3_D 8 0 

2 D 0 0 2 
,t I I i I I I 

400 p T 0 3D 8 0 

·3 ID p.J) 1 100 p T 
I , 0 _, D 8

1

0 - ~ 
!oro 4 D 2 

I I I I I I I 

included wirh abo1·e 
~Form 351~3 (6-801 
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11ued from page 2. 
?: Photocopy rhis P•~ ~fore completing if you have more than 26 was res to list Form Approved OMB No 158-580004 

·C~j;;~-~~~o·~·;~u,,.~·E,T~T~~T~· 'T~m~~-pa~~~~c "~Jrn~~ ~~\~~~~\!Wi~~~F~oD~:rp~lci:IAiLu~J~s;EioiN'Lm~~··~,.;_5i~~~"~DiiU~Pili\~:\~\m~~--~~~~~~-~~~~--~ti'\':_ 
J!.ESC&!ruuN OF HAZARDO-US\\;ASTE~rin~~d) ~ ~ -~!..-~ .. ~·,.F·· 

c. UNIT D. PROCESSES 

.ltf~ :D. B. ESTIMATED ANNUAL 0~0'REt·1-------------.,-----------------------i 
!)• j•i~Rf.,;::-_:..;_:-, QUANTITY OF WASTE (~ntu 1. PROCESS CODES 2. PROCESS DESCRIPTION 
. , ............. ~, code) (enter) (if a code is not entued in Dl 1 )I 

.. in oln 5 " ..iLY I " S?nd frc;nn clean out of explosive.c 
1
u 

1
u 6 ID burn p1.ts 

I 

T 

I 
I 

I 

! 
" I I 

I 
I 
I 

1 I 

'I: 
~~1 

I 

. . 
·' 

f 
\. -~ -

J 

-r 
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tfthe.facility owner is also the facility operator as listed in Section VIII on Form 1, "General Information", place an "X" in the box to the left and 
to Section IX below. 

:-t:.; •. · .• · 

?i~B~:.it'lhe.fecility owner is not the facility operator as listed in Section V Ill on Form 1, complete the following items: 
:·.--! •.•..•.. ' 

United States Department of Energy 

:ertify under penalty of law that I have personally examined and am familiar with the information submitted in this and at! attached 
JCuments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
bmitied information is true, accurate, qnd complete. I am aware that there are significant penalties for submitting false information, 
:luding the possibility of fine and imprisonment. 

NAME (print or type) 

arold Valencia 
os Alamos Area Office 

B. SIGNATURE 

i'rtitv'under penalty of law that I have personally examined and am familiar with the info· 
>cuments, and that based on my inquiry of those indivirpuals immediately responsible for~" 
bmltte_d information is true, accurate, and complete. I am aware that there are significant · 
;,fuif~ng the possibility of fine and imprisonment. 

N I or type) B. Sl 

hriS~,..,,..~her S. Adams, Jr. 
ssociate Director Technical Suppo t 

\Form 3510-3 (6-80) 

C. DATE SIGNED 

·ion submitted in this and all attached 
"•ing the information, I believe that the 
'ties for submitting false information, 

C. DATE SIGNED 



The following drawings are attached: 

ENr' ~ 5277 Sheets 2 & 5 - "S" Site showing location of burn pits area - also relationsh{p 
''.;i "S" Site to rest of Lab. T A-40 & TA-14 locations ._,here HE waste may be destroyed. 

,/TA-16 - Structure Location Plan 
burn pads (387, 388, 399) 

Structural designation of pressure vessels (401, 406) and 

ENG-C-27630 - Pressure Vessel (406) 

ENG-C-25937 - pressure Vessel (401) 

ENG-C-5849- Burn Pads (387, 388, 399) 

ENG-R 2579 - SM102, RM. 118A, LiH storage area 
./. v' . LA-RV-1-13.1 and LA-RV-P-9 - Batch Waste Treatment System at TA-50-1 

Area L Chemical Storage Facility, T~-54 

Area L Chemical Storage Facility, shed 
ENG-R-5277 Sheet 10 - TA-15 and TA-36 - firing points where HE waste may be destroyed 

ENG-R-5277 Sheet 11 - TA~39 firing points where HE waste may be destroyed 

ENG-R-5277 Sheet 5 - TA-14 and TA-40 firing points where HE waste may be destroyed 

,A Fonn 351G-3 (6·80) PAGE50F5 
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ENCLOSURE 2 

• 
LETTER TRANSMITTING THE REVISED 

JULY 24, 1984 PART A 

Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

1-1r. Stev~11 As1i;:l·, Directcr 
Ni·; Environmental lr•~prcvE.:ol.ent Division 
P. C:. Bcx 96i3 
Santa Fe, h!•, 87504-0968 

Attention: Hr. Gres; 1·;£: 11 o 

De~r l-',r. Ashe:r: 

Ti.e: fol1m·:ir1a informution is proviGeJ in respor.s: to yo~r 11 l~utice of 

Vic•lation" letter oated June 22, 1984. Sori1e of the information is n.arkec 
as drc.it Iii::.terial anC: \'lher. it has been revie~.t:d ar;u e:pprc.v-::L by 0CE, 
t.lbuqu~rque:, it \d1l oe fon.·arGed to you in its final forn1. 

Pc:rt One Iter.' 1- Req~est for a clc.:sure plc.r1. 

Enclosure is a dr~tt closure anc post closure plan. 

PtTt Or..: Ite;,. L -Request for a pr;st ciosure pi~.r,. 

Enc·lc;,sure 1 is a craft closure ~na post closure plan. 

Pert C:r1€ Iteu1 3 - Requt:st for c. copy of groun~ 1.attr rr.onituring 
progra~ or ~aiver demonstration. 

Enclosure 2 is a draft waiver ~e~~nstration reqJ~st. 

?art On2 Iten1 4 -Request for more c.efir.itior, resaroins descrii='tive 
catt:g:,ri.:s in th;,: Diem,ici repurt. 

Enclosure 3 is a revisea biennial r~pcrt. 

P;..rt OPe 
storage arta. 

Enclosur~ 4 is a revisec Purt A. 



'. 

. . 
~r. Steven Asher 

-2-

Part One Item 6 - Statement that the BOO gallon container rece1v1ng 

plating waste does not have interim status for storage greater thaQ ninety 

days. 

No rcspc,nse necessary as v:e concur vtitia your determination. Tht. 800 

gallon tar.k is identifiea in Part Tvw in Item 7 as the TA-3-40 plating tank. 

Pc.rt 0:1e Item 7 - Statement that written \'.'uste analysis plara aoes 

not ffieet certain requ1rements. 

Enclosure 5 is a draft waste analysis plan. 

Part One Item 8- Statemerat that a formal inspection plan does not 

exist for AreaL or the treatment tank area in TA-50-1, and that inspection 

schecules and inspection logs must be submitted for treatment, storage 

l~reater than ninety days) and riispusal areas. 

Enclosure £ is the inspection schedules for Area L (TA-54), TA-3-40, 

TA-46, and TA-53 {ETL). The inspection schedult:s fer TA-b0-1 \>:ill be 

available when the unit becomes operational. 

Part u:~e Iteri: ~ - Request for ciocume:ntation regaraing wee!~ly 

inspection of storage areas of less than ninety days. 

See enclosurE: t;. 

Part on~ Item 10 - Request for cocumentation regarding annual 

training reviev .. 

Enclosure 7 is the requeste~ documentation. 

Part One Item 11 - Observation that a container a~aiting oisposal 

ha~ two holes in the lid. 

The lid was replaced. 

p;:._rt One Item 12- Request for an emergc:nc.v equip1,.ent list to be 

prov i oeo to EI D. 

Er:closu\~e 8 is the emergency equipment list. 

Part CJne Item 13 - Statement that an accumulation date was not 

visitle: in a plat1ng waste CGntainer. 

AccJmuiation cate tags are nm·: affixed to containers in storage aret:s of 

less than ninety days. 

Pi:;.rt Tv10 Iterr, 1- Reque:st for inf.ormation regarciins 4000 gallons of 

tank storage identifieo in the October 1Y83 revise~ Part A. 



Lr. Stevt:n Asher ... 
-:>-

Through a misunderstanding we were attempting to identify the total volume 
of storage that was estimatec to exist at the Laboratory. 

We have determined that no single tank or combination of tanks with a total 
volume of 4000 gallons used to storage v1aste exist at the Laboratory. 

Pa1~t Tvm Item 2 - Request for a detertiiination that radioactive 
lithium hydride storec at AreaL meets tt,e by-product material definition as 
contained in 10CFR30.4(d). 

The raaioactive lithiutn hydride meets the definition that you citet. 

Part Two Item 3 - Request to determine if the waste sand at the HE 
burning ~rea is hazaroous. 

Tne HE burning area has ~ot been used since the area was recently 
maintained. After its next use the waste santi will be subjected to the EP 
toxicity itst an~ thE analytical results will be forwardec to you. 

Part Two Item 4 - Statement that an 82~0 gallon contained storage 
area s~o~n on the October 1983 revise~ Part A aid not meet interim status 
requirements. In a~dition, you requested a revise~ Part A. 

Enclos·.1re 4 is a revised Part A. The 8250 gallon arec. is a PCB stora~c; 

area. The Laboratory currently does not store TSCA v;aste anc. RCRA waste in 
tre same storaae area. Hcwever, we ~ntend to ma1nta1n this area ~s an 
emergency back~p storage area for RCkA waste. We will notify you if RCkA 
~~stes are storec in this are~. 

Pert Two Item 5 - Statement that the improvea batch treatment 
facility in TA-50-l meets the requirements for interim status. 

No response neces~ary 

Part Two Item 6 - Questions concerning the oescription of TA-54 and 
the correct delineation of the area. The November 1980 Part A listed lOU 
surface acres and tht October 1S83 revised Part A listec 1600 acre-feet. 

Both answers are correct. However, rirawings are included witn fn~ 
revised Part ~ that shows the original 100 surf~ce acres. 

Part Two Item 7 - Request for a list of storage areas of less than 
ninety cays along •;nth a description of the waste. 

The three areas are as follows: 

Location 
T .A.-3-40 
TA-46 
TA-53 

Description 
Plating tank \'iaste 
Aciu 
Cleaning solution 

SC!lVC;nts or acid 



i·lr. Steven Asr1er 
-4-

Part Two Item 8 - Discussion concerning the "unlimited surface impounament" at Area L and possible elimination of tnis form of treatment under interim authority. 

At this time v.·e are not pnparec.. to process tr.is ce1·tification requireo to delist the facility, because at soffie time in the future we may choose to this forn, of tre:at!iier,t 

Pert Two Item 9 - Discussion concerning the storage of waste fur more tna~ ninety aays at Area G. 

RCRA wast~s a~e not stored for more than ninety days at Area G. 
Tne information containea in this letter that is relevant to the enclosea rev ·j seo Part A ( [nc 1 os ure 4) shou 1 a l>e cor,s i CJere.:., as c.n accencum to tiie Part A. 

The enclosures to this letter were revie~eCJ by classification personnel anc are subject to the following notice, "f\uT FOR PUSLIC DISSH',Ii,ATIGit. TI--I GUCUi·.mT Cur\Tt-.Iii$ If\FURht:-TIO!; H~AT hAY BE SUbJECT TU SECTIGi; lLB OF THE ATOHC ENEt<GY ACT, AS AJ.',EhDED." The material rnc.y be treated as a bour,d 
C:ocu~1.eht. Er.closea is soii:~ sp-ecific infon11ation regarui.-,g the hancl ing of material r11arkeci under Section 148. 

We have triec to be responsive to yc~r requ~sts an0 1r necess~ry ~ill b~ happy to provide acioitional oetails. If you have any questions regarding Fds respcmse pltc.sE. contuct r·;r. ~·;iliiar.; Crisrr;c~: at tl11:: lettt:rheaci ad0tEss or cali (505) 667-52b8. 

I appreciate your cooperation in this matter. 

crs:u7-24-84/09SOA 

Er,closures: 
As Statcc 

cc: 

Sincerely, 

Original signed by 
Harold E. V;::fencia 

Harvld E. V~lencia 
Are2 tt.anager 

willia;:i Taylor - EP/1.-Callas, -r.·/o encls. 
,·,~-~~~:-.Allen Davi~, EPA-lJallas, v./F:ev. Part A 
---•;';.'(. E. Gc.rc1a, ES&r:, ALC, v."/encls. 
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1'---~~-/ AREAS 
-x- -x- GATE 

T~o,;E N0FTI"!n--

GRID N0.TH1 /. 
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ZEISS RMK A 15/23 CAMERAS OF 153.42 & 152.43mm C.F.L RESPECTI'.ELY, 
MAPPING BASED ON CCNTROL SURVC:YS TIED TO THE NEW MEXICO STATE PLANE 

COORDINATE SYSTEM (CENTRAL ZONE). MAPPING COMPLETED IN ACCO!"'"ANCE 

WITH NATIONAL MAP ACCURACY SPECIFICATIONS. 
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P:-~.=--=-~ 
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ENCLOSURE 3 

LE'rl'ER TRANSMITTrNG THE JANUARY 1986 
REVISED PART B AND REVISED AREA L 

CLOSURE PLAN, MARCH 27, 1986 



( 
·. 

Department of EnE 
Albuquerque Operation 
Los Alamos Area Offict:. 

ENCLOSURE 3 
LETTER TRANSMITTING THE JANUARY 1986 

REVISED PART B AND REVISED AREA L 
CLOSURE PLAN, MARCH 27, 1986 

Los Alamos, New Mexico 87544 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Denise Fort, Director 
New Mexico Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Ms. Fort: 

MAR 2 7 19E5 

On November 25, 1985, the Department of Energy submitted to the New Mexico Environmental Improvement Division (NMEID) amendments to the Laboratory's Part B Hazardous Waste Permit Application. The amendments were submitted to comply with HWMR 206 C.1.C.(3)(a), because interim status for land disposal at TA-54 AreaL was terminated as a result of 40 CFR 270.73 (C)(2). 

A newly amended Part B Application and an amended Area L Closure Plan are submitted with this letter. Because interim status for Area L land disposal was terminated, the Part B Permit Application is amended removing information related to the AreaL landfill disposal. The Part B Permit is still being sought for Area L storage and treatment facilities. The Area L land disposal closure plan is submitted here as a separate document to be consistent with changes in the Part B Permit Application. 

The Laboratory is presently conducting monitoring work at Area L as required by the NMEID May 7, 1985 Compliance Order/Schedule. The purpose of this work is to determine the adequacy of the shaft landfill disposal for the protection of human health and the environment. Because closure activities may be influenced by future monitoring results and because the results are needed to determine the adequacy of the closure method, the year for closure activities conducted under the closure plan is amended to March 1987 to be consistent with EID's Compliance Order/Schedule for obtaining monitoring results. 

If you have any questions, please contact Avedon Gallegos of my staff at 667-5288. 

Sincerely, 

Ori;;inal Signed By 
G:Jry M. Granere 

Enclosures: 

~Harold E. Valencia 
Q Area Manager 

As stated 
cc: A. Davis, EPA, Dallas TX 75270 

bee: Car los E. Garcia, ESHD, AL z w I encls . 
A. Tieclnan, ADS , LANL, MS .til2b 

. J. Aragon, HSE-00 lMlL, M.S. P228 .... • :~---.~T. Gunderson (HSES-86-181-1, 3-25), LANL, 
~~~. ~lcher HSE-8 LANL MS E518 

J. Mitchell, Ani£, fANL, ~-IS Al83 

MS K490 
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FEBRUARY 18, 1986 LETTER 
TRANSMITTING CLOSURE PLANS FOR 
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ENCLOSURE 4 FEB 1 o i900 

Department of Ener 
Albuquerque Operations 
Los Alamos Area Office 

FEBRUARY 18, 1986 LETTER 
TRANSMITTING CLOSURE PLANS FOR 

TAJ-102, TA22-24, AND TA40-2 

Los Alamos. New Mexico 87544 

Ms. Denise Fort, Director 
New Mexico Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Ms. Fort: 

Enclosed are amended closure plans for the Los Alamos National 
La.botatory 1 s hazardous waste facilities: 

o TA-3-102 Container Storage Area for Lithium 
Hydride,~· 

o TA-22-24 Container Storage for High Explosive 
Contaminated Wastes, and 

o TA-40-2 Container Storage for High Explosive 
Contaminated Wastes 

These amended closure plans supersede all previously submitted 
closure plans for these three facilities. These plans were amended to 
reply to arai comments received from representatives of the New Mexico 
Environmental Improvement Division (NMEID) during an October 29, 1985 
meeting with-representatives of the Laboratory. The plans were previously 
referenced in the Department of Eenergy 1 s (OOE 1 s) response to NMEID 1 s 
August 26, 1985 Notice of Violation dated September 27, 1985 and contained 
specific dates for closure activities. By this letter the OOE requests 
that the public notice process be initiated by your Division for these 
three closure plans. 

It is the intention of the OOE to close these facilities as soon as 
closure plan approval is received from NMEID. With your cooperation, 
closure activities can begin late in May of this year. 

I would like to again take this opportunity to remind your Division 
that all correspondence should be directed to Department of Energy, 
Los Alamos Area Office, Los Alamos, New Mexico 87544 and not to Los Alamos 
National Laboratory. If you have any questions, please contact Avedon 
Gallegos of my staff at 667-5288. 

Enclosures: 
As stated: 

cc: 
A. Tiedman, ADTS, LANL, MS A120 
J. Aragon, HSE-DO, LANL, MS P228 

~1e~.,ol~ ::X!i 
~1'-'J' Me~ 

Harold E. Valencia 
Area Manager 

T. Gunderson (HSEB-86-72), LANL, MS K490 
A. Drypolcher, LANL, MS E518 
W. Rhea, EPA, Dallas, TX 75270 

R-00114A 
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CLOSURE PLAN FOR TA40 
SCRAP DETONATION SITE 



Department of Ene 
Albuquerque Operation~ 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

CERI'IFIED MAIL - RETURN RECEIPT REQUESTED 

Ms. Denise Fort, Director 
N .M. Environmental Improvement Division P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear .Ms. Fort: 

RE: Notice of Violation (OOV) letter dated August 26, 1985 

' 

ENCLOSURE 5 
CLOSURE PLAN FOR TA40 
SCRAP DETONATION SITE 

SEP 2 7 1985 

The enclosed information is the Department of Energy's (OOE) official response to your Division 1 s NJV letter dated August 26, 1985. This submittal includes amendments to the May 1, 1985 Part B hazardous waste permit application and amended Part A application. Part B amendments will be labelled and can be inserted into the Division's official Part B Permit application. 

In direct response to findings 1 and 2, ~1e following actions have been taken: (1} the accumulation tag on the tank for plate shop hazardous wastes has the accumulation date readily available and in place, and (2) the container in question at TA-54 Area L has been replaced. 
The enclosures are specific to the other findings (violations) noted in the OOV and provide the required documentation in corrpliance with Section 74-4-10 of the New Mexico Hazardous Waste Act. Where appropriate, a brief explanatory narrative accompanies the enclosure. 
o Enclosure 1 - A revised Part B Table of Contents. 
o Enclosure 2 - Documentation and policies that assure less than 90 day storage and a quality assurance program for maintaining container integrity. 

o Enclosure 3 - A Certification Document certifying t~at warning signs in English and Spanish are posted at the entrance to the active portions of all hazardous waste facilities. 

o Enclosure 4 - A Certification ~ment certifying to the date that the personnel training program was implemented at the Laboratory. 

o Enclosure 5- Closure Plans for Technical Areas (TA): 

TA 40-2 
TA 40 
TA 3-102 
TA 22-24 

Magazine Container Storage Area 
Scrap Detonation Site 
Container Storage Area 
Magazine Storage Area 

i, 

! 

I 



o Enclosure 6 - Closure and Post-closure Plans for Technical 
Areas (TA): 

TA-54 Area G 

o Enclosure 7 - Closure and Post-closure Plans for TA 54 
Area L that supersedes Section 9. 4 in the Laboratory 's Part 
B permit application. 

o Enclosure 8 - A revised Contingency Plan that supersedes 
Section 7 .1 thru 7 .11 and tables in 7-6 in the existing 
Laboratory's Part B permit application. 

o Enclosure 9 - A revised Waste Analysis Plan that 
supersedes Section 3. 2 thru 3. 3 in the existing Laboratory's Part B 
permit application. 

o Enclosure 10 - Revised Closure Plans for: TA 14, 15, 36, and 39 -
Detonation Sites; TA 16 Burn Pads; and TA 50-1 - Batch Treatment 
Plant that supersedes Section 9.2 thru 9.3.1.3 in the existing Laboratory's 
Part B perrr~t application. 

o Enclosure 11 - A revised Part A reflecting TA 16 Area P. This new 
Part A supersedes Section 1.2 in the Laboratory's Part B application. 

o Enclosure 12 - Closure Plan and schedule for TA 16 Area P to prepare 
a corrplete and adequate Closure Plan to the Environmental Improvement 
Division. As stated in OOE's November 1, 1984 letter, Area P was scheduled to 
be characterized starting July 1985, and lasting through September 1986. 

If you have any questions concerning these responses, please feel free 
to contact Avedon Gallegos at 667-5288. 

cc: 
C. Adams, Jr., ADTS, I.ANL, MS Al20 
A. Tiedrnan, ADTS, LANL, MS Al20 
J. Aragon, HSE-00, I.ANL, MS P228 

~- ~ T. Gunderson (HSE-8-85-1161), HSE-8, 
2.~7'A. Drypolcher, HSE-8, I.ANL, MS E518 

CRt-1-4 (2), LANL, MS AlSO 

R-00009A 

Sincerely, 

Orip,lnal signed tjy 
Harold E. Valencia 

Harold E. Valencia 
Area Manager 
U.S. Department of Energy 
Albuquerque Operations 
ONner 

LANL, MS K490 



Facility ID No: 
Facility Name: 

legal Owner: 
Address: 

City_ State: 
Phone: 

CLISIU PLll flit 

TA-41 SCRAP llTOIAT 1.11 Sl TE 

, .. 
IIIII IIPLhltl WASTES 

NM0890010515 
los Alamos National laboratory 
United States Department of Energy 
los Alamos Area Office 
los Alamos_ New Mexico 87545 
(505)667-5061 

SEPTEMBER 1985 

Amended December 1985 



TABLE OF CONTENTS 

1.0 Introduction 

2.0 TA-40-SDS Description 

3.0 Waste Description 

4.0 Closure Plan 
4.1 Analytical Survey 
4.2 Sampling and Analytical Procedures 

4.2.1 Sampling 
4.2.2 Sampl lng Documentation 
4.2.3 Analysis 
4.2.4 Contamination Criteria 

4.3 Decontamination 
4.4 Decontamination Verification 
4.5 Closure Schedule 
4.6 Closure Certification 

5.0 General Considerations 
5.1 Contact Person 
5.2 Quality Assurance 
5.3 SplIt Samples 
5.4 Facility Access 
5.5 Cooperation 

PAGE 
1-1 

2-1 

3-1 

4-1 
4-1 
4-3 
4-3 
4-5 
4-7 
4-8 
4-11 
4-13 
4-14 
4-15 

5-1 
5-1 
5-1 
5-2 
5-2 
5-3 



TA-40-SDS 

LIST OF FIGURES 

2-1 Site and VIcinity 

2-2 Topography and Grid Scheme 

4-1 Velhmeyer Soli Sampler 

4-2 Examples of Sample Labels 

4-3 Example of Sample Seal 

4-4 Hazardous Materials Sample Analysis Request 

4-5 Chain of Custody Record 

4-6 Analytical Survey, Contracting end Closure Time Line 
Schedule 

LIST OF TABLES 

4-1 TA-40-SDS Soli Sample Analysts ConstJtuents 

4-2 Ambient Soli. Total Metals Concentrations 
-

4-3 Time Requirements for analytical Survey, Contracting, and 
Closure for TA-40-SDS 



1 • I I. RTIIIUCT 1.01 

The Los Alemos Netlonel Leboretory's <LANL> Techntcel Aree 40 

screp detonation site, <TA-40-SOS>, elso referred to es e de-
-struct pit, Is used to detonate high explosive <HE> westes end to 

burn HE-contemlneted westes. HE westes are hezerdous and regu

lated under New Mexico Environmental Improvement Otvfsfon's 

<NMEIO> Hazardous Waste Management Regulations <HWMR> because 

they ere reactive (0003) or fgnfteble (0001). Residues resulting 

from the detonation of some HE contain heavy metals end may be EP 

toxic. TA-40-SOS Is a thermal treatment facility operated under 

e Resource Conservation end Recovery Act <RCRA> Part A Permit. A 

Part B Permit Is not being sought for this facility. TA-40-SOS 

will be put back Into service after closure as e detonation site 

for HE tests. The operation of TA-40-SOS es en HE test detonation 

site does not require e Part 8 Permit. 

This document Is the closure plen required by HWMR 206.C.2. Ac

tivities needed to close consist of ceasing the detonation end 

burning of weste, conducting e site enelytlcel survey to deter

mine the neture and extent of hazardous constituent contemlna-

tlon, end removing and disposing of contaminated soli and equip-

ment. 

TA-40-SOS will be closed alI et one time. Pertlal closure of the 

detonation site hes not occurred, nor wll I It occur. 
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2.1 Tl•41•SIS DISCli.,TIOI 

TA-40-SDS Is located on a south mesa rim shelf CNMSP coordinates 

E 481, 920, N 1, 767,000) overlooking Pajarlto Canyon <Figure 

2-1>. The shelf elevation Is 2,222 m <7290 ft>. The detonation 

site Is a circular area 20 m (60 ft} In diameter. Repeated de

tonations have formed an amphitheater In the mesa wall, which 

opens to the south. The north side of the site Is a cliff that 

rises 10m (30 ft) from the site floor. The top of the amphi

theater area rim drops In elevation to the south, where It opens 

onto the mesa shelf. The shelf Is approximately 60 m (200 ft) 

wide and slopes gently down from the detonation site to the can

yon rim. The canyon floor at the detonation site Is at an ele

vation of 2,165 m (7100 ft>. 

Following past detonations, the rubble formed was pushed out from 

the amphlt~eater and spread toward the canyon rim, stopping ap

proximately 6 m (20 ft) short of the rim. The maximum thickness 

of the spread rubble Is 1 m (3 ft) at the rim end, thinning back 

toward the detonation site. The topography of the site Is shown 

on Figure 2-2. 

Approximately 30 m <100 ft) east of the detonation site Is a burn 

pit 3 m <10 ft) by 3 m (10 ft) where HE-contaminated wastes are 

burned. The pit Is enclosed by a wire cage to prevent wastes 

from being wind-blown before and during burning. 
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Detonetlons ere remotely control led from the ftrtng point TA-

40-15, located on the mese shelf 396m (1300 ft> west of the de

tonation site. An access roed runs from TA-40-15 along the 

shelf, ending et the burn pit. Surface drelnege from the deto

nation site end the burn pit flows across the spread rubble to 

the southeast end Into Pejerlto Canyon. 

TA-40 Is e weapons research feclllty end Is not open to the pub

lic. Access to the eree offices Is limited to personnel with 

security cleerences. Access to detonation sites Is I lmlted to 

personnel working In the eree, end ell other visitors must be 

escorted by TA-40 personnel. 

The detonetlon site Is not continually manned. Personnel ere et 

the site only for the time needed to set up e detonetlon. 

2-2 



3.0 IASTE IISCilP'TIII 

HE wastes end HE-contaminated wastes ere the only hazardous ma

teriels thermally treated et TA-40-SOS. Wastes that ere_ deton

ated are scrap HE pieces, chips, end powder. Regs, paper, tape, 

cotton swabs, end other trash Items that have contacted HE end 

ere suspected of being HE-contaminated ere burned at the burn 

pit. HE wastes handled Include HMX <cyclotetremethylenetetra

mlne>, ROX <cyclonlte>, TNT (2,4,6 trinitrotoluene>, PETN <pen

teerythrltol tetranltrete>, ammonium nitrate, barium nitrate, 

TATB <trlemlnotrlnltrobezene>, nltrocel lulose, tetryl, nitro

guanidine, end various plastic binders. In addition, lead com

pounds have been used In detonation. Barium and lead residues 

may remain after detonation, both of which are EP toxic (0005 and 

0008, respectively>. 

The method used to detonate waste HE varies with the type of HE. 

Sensitive HE Is pieced In e plastic trash can, which. Is set on 

the detonation site. A second plastic pall filled-with nitro

methene Is mounted above the trash cen, with e plastic drain tube 

running from the pall to the trash can. A dreln valve In the 

tube Is opened and elI personnel leave the site. After the nl

tromethene drains from the pall Into the trash cen, the trash can 

Is detonated. Nltromethene Is used to ensure complete detonation 

of the waste HE. 
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Less sensitive HE Is simply stacked with other HE and detonated. 

The trash suspected of HE contamination Is stacked end burned In 

the wire cage. Kerosene Is poured over the waste to ensure Igni

tion. The detonation of waste HE end the burning of the contam

Inated waste Is remotely controlled from TA-40-15. 

Waste HE and contaminated wastes are delivered from other storage 

facll ltles Just before detonation or burning. No wastes 

are on hand at the start of closure, nor does the facti lty have 

any storage capacity. Nothing Is stored at TA-40-SDS. The max

Imum HE waste In treatment at any time Is 45.4 kg (100 pounds). 

Observations from across Pajerlto Canyon during several of the 

detonations and test shots revealed that debris from the deto

nation was thrown one to two hundred yards from the area. 
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4.1 CLISUIE 'Lll 

Because no waste will be on-site, closure wll I consist of decon

tamination of the site and equipment, followed by analys~s to 

demonstrate adequate decontamination. Closure wll I be preceded 

by an analytical survey to determine the nature and extent of 

possible site contamination. 

Closure activities Include: 

o removal and proper disposal of contaminated soli, 

o an analytical survey to determine If decontamination Is 

complete, and 

o decontamination of equipment. 

4.1 Analytjcal Survey 

An analytical survey will be conducted to determine the nature 

and extent of site contamination. The survey addresses possible 

contaminant transport methods, Including dispersion by detona

tion, leaching, and surface drainage, and by soli movement caused 

by activities associated with removal of rubble from the deto

nation amphitheater. 

The area Is divided Into an Imaginary grid on 23 m (75 ft) cen

ters near the detonation site, expanded to 46 m (150 ft) centers 

at a distance of 46 m (150 ft) or greater from the center (figure 

2-2>. The grid extends over the area affected based on obser

vations of past detonations. 
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Composite soli samples will be taken representative of the In

tersection of grid lines. For this site, the grid has been ex

tended farther to the south than to the north because the amphi

theater wal I I lmlts the detonation dispersion to the north. One 

additional composite soli sample wll I be taken at the burn pit 

center. Two composite samples of sediment will be taken In the 

drainage channel of Pajarlto Canyon, the first upstream of the 

det~natlon site, and the second downstream of the site just below 

the point where the site drainage joins the Canyon channel. One 

additional composite sediment sample will be taken In the shelf 

drainage channel. The approximate location of the composite 

sediment sample Is shown on Figure 2-2. 

Composite s~ll cores wll I be taken at a total of 54 locations and 

sediment soli samples wll J be taken at a total of three loca

tions. Depending on the depth to bed rock, each soli core can 

yield up to four samples for analysis. 

Four background composite samples wll I be taken: one to the 

north, east, south, and west of the site at a distance greater 

than 500 yards from the detonation site. Exact sites for back

ground samples will be field selected based on similar geologic 

features to the detonation site and the lack of possible Inter

ference from other operating laboratory sites. 

4-2 



The Initial grid serves as a first exploration for contamination. 

If threshold contamination, as determined In Section 4.2.4 of 

this document, Is found at the outside grid samples, the-limits 

of the grid will be expanded on 46 m <150ft> centers to deter

mine the outside perimeter of the contamination. If threshold 

contamination Is f~und within the grid, additional samples wll I 

be taken by reducing grid alstances within the contaminated area 

by one half, and by locating sampling points based on Initial 

survey results and terrain characteristics until the surface and 

depth of contamination Is defined. 

Field relocation of grid points may be required by topographic 

features. In such a case, the sample will be taken as closely as 

possible to the grid point and the new location will be docu

mented. 

If channel sediment samples show threshold contamination of re

gulated constituents as determined In Section 4.2.4, additional 

samples will be taken along the channel at 10-yard Intervals. 

4.2 Sampling and Analytical Procedures 

4.2.1 Sampling 

Sampling methods, composite preparation, container preparation, 

and sample preservation will follow methods defined In Test Me

thods for Eyaluatlng Hazardous Sglld Wastes, USEPA SW 846, •ost 

current edition <SW 846>. Although a specific sampling method 
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Is recommended In the following text, alternate methods defined 

In SW 846 may be used If warranted by field con~ltlons or samp

ling experience. 

Each soli sample point will represent a composite sample made up 

of four core samples taken 3 m (10 ft) along each grid I lne from 

the grid Intersection. Background soli samples wll I be a com

posite of four cores with the same orientation as grid samples. 

Sediment samples will be a composite of four samples taken from 

the channel and evenly spaced over a 3 m (10 ft) I lne following 

the channel. The burn pit center composite sample will be made 

up of four core samples taken from the center of each quarter of 

the pit. 

Vertical soli sampl lng will be done at the topsoil, then at 1-

foot Intervals to bedrock, or To a maximum depth of 3 feet for 

the Initial survey. Core samples shal I Include sol I depfh seg

ments from 0.5 foot to 1 foot, 1.5 feet to 2 feet, and 2.5 feet 

to 3 feet. If the Initial grid sample analysis Indicates con

tamination at the maximum sample depth as defined In this sec

tion, additional sampl lng at 1-foot Intervals will be performed 

to determine the depth of contamination. 

Surface soli samples will be collected with a trowel or scoop. To 

sample below 8 em (3 In>, samples will be collected with a Velh

meyer soli sampler (figure 4-1). After each site Is sampled, the 

samplers will be washed with a warm Llqulnox or Alconox solution, 
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rinsed several times with top water, rinsed with distilled weter, 

drelned of excess weter, end elr-drled or wiped dry. One-quert 

gless containers will be used for the semples, beceuse they ere 

compatible with the sample materiel. Sempllng wll I b~ conducted 

according to procedures given In S§mplers and Sampllng Proce~~ 

for HaZArdous Waste Streams, EPA 600/2-80-018 and SW 846. 

Semples wll I be teken, pieced In bottles, togged, end Immediately 

pecked with Ice In en Insulated container. One sample for every 

ten semples will be either dupl lcated or spl lt. The dupl lcated 

or splIt sample will be Identified bye code so that Its source 

Is not available to the analytical laboratory, but analytical 

results cen be compared to Its twin. 

4.2.2 Semple Documentation 

Semples will ~e analyzed either Internally or at a commercial 

laboratory. In either case, each sample wll I be togged, sealed, 

and accompanied by a cheln of custody and e sample analysis re

quest form as described In SW 846. Typical forms are shown In 

Figures 4-2 through 4-5. The sample container must be sealed 

with e gummed paper seal attached to the container and I ld so 

that the seal must be broken In order to open the container. The 

seal and sample teg must be completed with a waterproof pen. 

The sample teg "place of col lectlon" shal I Include the grid num

ber referenced to positions stoked on the site perimeter. The 

"field Information• will Include observations such as the soli 
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texture end surface appearance, ambient temperature end cloud 

cover at time of sampling, end precipitation conditions 24 hours 

before sempl lng. The chain of custody form Includes: s~mple 

number, signature of col lector, date end time of col lectlon, 

place end address of col lectlon, sample type, signature of per

sons Involved In chain of possession, end dates of possession. 

This Is e two-page record: the original accompanies the shipment 

end the •copy" Is retained by the Laboratory. 

The sample shipment end chain-of-custody record Is accompanied by 

e sample analysis request sheet. The request sheet has two 

parts: field end laboratory. The second pert Is used by the 

analytical laboratory when the samples are received. 

For closure sempl lng, e separate field log book will be kept end 

will contain ell lnfor~tlon pertinent to field surveys end sam

pling. The log book will have bound end consecutively numbered 

pages In en 8-1/2 by 11-lnch format. Minimum entries Include: 

e. Purpose of entry (routine sampling, special sampl lng) 

b. Location of sampling (coordinates referenced to staked 

field points) 

c. Name end address of person making log entry 

d. Number and volume of sample taken 

e. Description of each sampling location, sampling methodology, 

equipment used, etc. 

f. Date and time of sample col lectlon or waste appl lcetlon 
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g. Semple destlnetlon end trensporter•s neme <neme of leboretory, 

UPS, etc.> 

h. Mep or photogrephlc reference, If eny 

1. Field observetlons <emblent tempereture, sky conditions, pest 

24-hour preclpltetlon, etc.> 

j. Field meesurements, If eny <pH, etc.> 

k. Slgneture of person responsible for the Jog entry. 

4.2.3 Anelysls 

Soli end sediment semples will be enelyzed for toxic metels, 

orgenlcs, cyentde, and nltretes as defined In Teble 4-1. Berlum 

end leed ere possible contemlnents beceuse they ere In several HE 

mixtures. The other toxic metels ere Included to ensure thet 

these materiels have not been Involved In past detonations. A 

scan for voletlle and semi-volatile organics Is conducted to 

ensure thet reslduels from solvents used In HE preperetlon or 

other reguleted_orgenlc constituents ere not present. With the 

exception of berlum nttrete, none of the mejor HE constituents 

are emong the hazardous constituents listed In Appendix II I of 

HWMR 201. The orgenlc scans wll I enalyze for the presence of 199 

of the 227 I lsted hezardous organic constituents for which there 

ere analytlcel methods In SW 846. Of the remetnlng 28 I lsted 

orgenlc constituents, eight ere Included In the metels and cy

enlde enelysls. None of the remelntng 20 listed orgenlc consti

tuents ere used In HE menufacture. 
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Both cyanides end nitrates ere Included In the analysts survey. 

Nitrates occur In HE as ammonia nitrate end barium nitrate. Cy

anides end nitrates could conceivably be products of detonation 

because the HE materiels Include organic nitrogen compounds. 

Sulfides are not Included In the analysts because sulfur end 

sulfur compounds -ere not components of the HE treated et the 

stte. 

Analysts will use the ICAP seen or atomic adsorption for metals 

end the Gas Chromatograph/Mess Spectrometer scans for organics, 

along with quality assurance methods defined In SW 846. A com

plete analysis wll I be conducted for the Initial background, 

grid, or sediment samples. Additional samples wll I be taken In 

areas found to be contaminated end tested for the specific con

taminant only. 

4.2.4 Contamination Criteria 

The closure regulation HWMR 206.C.2.e requires that elI facil

Ity equipment end structures must have been properly disposed 

of, or decontaminated, by removing alI hazardous waste end 

residues. The closure regulation specific to thermal treatment 

CHWMR 206.C.11.e> states that the owner or operator must remove 

all hazardous waste and hazardous waste residues from the thermal 

treatment process or equipment. The above regulations both re

late decontamination to equipment, but do not define the term 

residue. The regulation HWMR 201 A.2.c.C2> states that any solid 

waste generated from the treatment of hazardous waste Is e hez-
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erdous waste, except as provided In HWMR 201.A.2.c.C3>, which 

states that solid waste described In HWMR 201 A.2.c.C2> Is note 

hazardous waste If It does not exhibit any of the characteristics 

of a hazardous waste Identified In HWMR 2018. Those character

Istics Include lgnltablllty, corroslvlty, reactivity, end EP tox

Icity. The Intent of these closure regulations Is to guarantee 

that a closed area poses no risk to human health or the environ

ment. 

The definition as to whet constitutes contamination of the de

tonation site, based on the above regulations, Is not clear. 

Barium Is the most probable regulated constituent expected to be 

found ate detonation site. According to HWMR 201.A.2.c.C3>, the 

residue would not be a regulated waste for barium or other metals 

unless the concentration exceeded the EP toxlctty limit. There 

ere no limiting concentrations for hazardous constituents other 

than those listed as EP toxic. 

If a significant Increase of hazardous constituents over beck

ground Is used to determine the residue that must be removed, 

then It Is conceivable that large quantities of soli around the 

detonation site would have to be removed, even though the con

centration of hazardous constituents would not pose e risk to 

human health or the environment. The comparison against back

ground samples Is further complicated by vel ldlty of the back

ground samples. The detonation site Is located on a •esa rim and 

the area survey Includes both the mesa's surface and the canyon 
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floor. Developing background constituent concentration levels 

that account for repld changes In geology, es well es the effects 

of erosion end deposition, Is not practical. 

Should contamination removal be based solely on e significant 

Increase of a hazardous constituent, the soli may not be a reg

ulated waste, according to HWMR 201.A.2.c.<3>, end may be handled 

end disposed of as en unregulated waste. The cost of removing 

the soli may not afford any additional protection to human health 

or the environment. 

Basing the determination of contamination of total metals on EP 

toxicity I lmlts Is not valid. As shown In Table 4-2, Western 

U.S. soils have the potential to exceed EP toxicity limits for 

several metals. It Is posslole that background concentrations of 

EP toxic metals may exceed the EP toxicity limit. 

As e result of these considerations, the following contamination 

criteria Is selected. On completion of the analytical survey, 

the laboratory will prepare e risk assessment for each consti

tuent that shows a significant Increase over background concen

trations. A significant Increase will be determined using sta

tistical methods described In SW 846. The risk assessment will 

determine the threshold concentration for each constituent that 

represents a significant risk to human health end the environ-
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ment, end will teke Into account elI possible pethweys. Solis 

containing regulated constituent levels ebove the threshold con-

centretlon wll I be considered contemtneted. 

A copy of the completed risk assessment, elong with pertinent 

backup dete, will be provided to the NMEID for review end app

roval of the threshold values. Should NMEID find the threshold 

contamination levels lnedequete, the laboratory wll I negotiate 

threshold values agreeable to both pertles. Closure will not 

start unless the threshold contemlnetlon levels have been ap-

proved by the NMEID. 

4.3 Oecontomfnotlon 

The approach to decontamination depends on the extent of con-
. -

tamlnatlon, es determined by the sompl tog survey. If the sam-

pi log survey Indicates that there ere no contaminated ereas, no 

further ectlon will be taken et the site except thet the burn 

cege will be hauled to Areal for storage, pending landfill dis

posal at e permitted site. 

Should e smal I soli erea be effected, the contaminated soli will 

be removed with hand shovels or a backhoe, loaded Into drums, and 

transferred In a truck to Area l for ~orege, pending disposal et 

a permitted landfill. 
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Large volumes of contaminated soli will dictate the use of sealed 

and covered dump trucks. In this event, the Laboratory wll I 

contract withe permitted disposal site contractor who wll I pro

vide sealed gondola trucks and decontaminate those trucks et the 

disposal site. AI I wastes shipped off-site wll I be manifested In 

accordance with HWMR 203 and the transporter will have an Iden

tification number In accordance with HWMR 205.8. 

Personnel Involved In sampling and decontamination wll I wear 

rubber gloves, rubber boots, safety glasses, and coveral Is. Per

sonnel Involved In dust-generating activities, such es digging 

and filling drums, will wear dust masks to prevent Inhalation of 

contaminated dust. The Laboratory's Industrial Hygiene Group, 

HSE-5, will review the site survey analytical data and recommend 

additional protective clothing. 

Small equipment used to pick up-soli wll I be scraped and brushed 

clean and the accumulated dust will be pieced In drums for trans

port to AreaL. The equipment will be wrapped In sheet plastic 

end sealed with tape, then transported to the HE decontamination 

slab et TA-16-400. The backhoe wll I be scraped end brush-cleaned, 

and the shovel wrapped In plastic end sealed with tape before 

being transported t~TA-16-400. 

The decontamination pad et TA-16-400 Is used to wash down equip

ment used to handle HE. The cleaning water Is collected In e 

sump end then hauled to the TA-16 burn pad eree with e vacuum 
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truck. At the burn peds, the weter Is filtered In two send fil

ters, the filter reslduel Is burned, end the filtered weter dis-

cherged under a NPOES permit. The equipment will be decontami

nated by weshlng with detergent end weter et TA-16-400. No 

testing for decontemlnetlon of equipment will be conducted be-

cause the regulated substances expected to be present ere not 

acutely toxic end weshlng with detergent Is adequate to el low the 

,equipment to be sefely hendled. 

The Leboretory recognizes that If extensive contemlnetlon hes 

occurred, the closure plan presented here mey be Impractical. If 

the site anelytlcel survey proves this to be true, the Laboratory 

will provide the survey dete to the Director of NMEIO within 30 

days of. the completion of the analytical work. Within 60 days of 

submission of the survey dote, the Laboratory will provide en 

emended closure. plan. The plan mey also be emended under other 
-

circumstances es per HWMR 206.C.2.C.C2). 

4.4 Decontomlnotlon Verification 

Decontamination of the site will be demonstrated by eddltlonol 

sampling. Because removal of contaminated soli will leave on 

exposed surface, the disturbed surface will be resompled on the 

sa~ grid used to define the contaminated orea. Anelysls ond the 

determination of contamination Is es previously discussed, ond en 

anelysls will be conducted only for those constituents thet 

caused the eree to be contaminated. 
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4.5 Closure Scbedul§ 

The year of closure Is 1986. Pertlel closure hes not end wll I 

not occur. The time requirements for the enelytlcel survey, con

tracting, end closure steps ere given In Table 4-3. The enely

tlcel survey end the decontamination contractor selection wll I be 

completed before closure. Several of the survey end contracting 

steps occur concurrently and the total time to complete these 

activities Is estimated et 620 days. Closure, Including decon

tamination end decontamination verification, Is estimated et 177 

days. The time I lne schedule tor the analysis survey, contract

Ing, and closure activities Is shown In Figure 4-6. Upon receipt 

of written approval of the plan alI wastes will be re-routed to 

the burn ped et TA-16, or to waste detonation sites et TA-14, 

-15, -36 or -39. At this time, acceptance of waste at TA-40-SDS 

wll I be discontinued. 

The analytical survey represents e major cost and manpower In-

- vestment. To ensure that the effort Is complimentary to the 

closure plan approved by the NMEID, sampling will not start untl I 

written closure plan approval hes been received from the NMEID. 

Contracts for analytical work end soli removal ere expected to 

exceed $100,000. Because the laboratory policy requires the work 

to be put out to bid, ninety days ere required to sol lett end 

process the bids. 
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The locetlon of the site Is prone to snow cover In the winter 

months. Depending on the dete NMEID epproves the closure plen, 

the enelytlcel survey mey be deleyed until the site Is free of 

snow end the ground Is thewed edequetely to el low the core semp

llng. The schedule Includes e weether contingency to el low for 

weether deleys. 

-A copy of this closure plen Is to be kept et the DOE office until 

closure Is complete and certified. 

4.6 Closure Certification 

An Independent registered professional engineer and the owner/ 

operetor of the facility shall witness the closure and ensure 

that the closure follows this plen. Upon completion of closure, 

the engineer and the DOE shall prepere e letter certifying ~het 

the site area hes been closed In eccordence with this plen. The 

letter shall be deted and signed by each perty and stomped by the 

registered engineer, end the orlglnel copy submitted by the DOE 

to the Director of the NMEID. One copy shall be melntelned at 

the DOE office and one copy malntelned by the HSE-8 Regulatory 

Compllence Group. 
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5 .I lllllAL CUS-IIIlAT t.IQ 

5.1 Contact Person 

Upon approval of this closure plan, the NMEIO end LANL wll I noti

fy, In writing, the respective contact person<s> to organize 

activities end communications between the two parties. The part

Ies will provide timely written notification of any changes In 

the designation of contact persons during the term of this plan. 

~ANL will provide e minimum of ten days' advance notice to the 

NMEIO, through the NMEIO contact person<s>, of any construction, 

sampling, or activities conducted under this closure plan. 

5.2 Qual tty Assurance 

Effectiveness of the programs contained In this plan Is specif

Ically d~pendent on the proper sampling end analytical methods. 

LANL wl II use sampling, qual lty assurance, -quality contr.ol, end 

chain of custody procedures that ere consistent with USEPA 

regulations throughout elI activities contemplated under this 

plan. All analytical testing will be performed In e laboratory 

using appropriate USEPA procedures with QA/QC In conformance with 

USEPA requirements. 

LANL will submit the following Information for NMEIO approval 

before any soli sampling In the closure plan: 
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o The name and the qual lty assurance and control procedures 

of the laboratory doing the analysis of the samples. This 

will Include appropriate USEPA procedures for analytical 

methodology, sample preservation, end detection I lmlts of 

constituents. 

o Detailed chain of custody and sampl lng methods Indicating 

a step-by-step procedure for taking samples. 

5.3 Split Somples 

Upon request by authorized representatives of the NMEIO, LANL 

will provide splIt samples of any samples collected under this 

plan. If any analysis Is made of such samples, a copy of the 

results ·of s~ch analysis shell be furnished promptly to LANL. 

This Includes alI relevant technical d~te generated by the NMEIO 

representatives, their agents, or contractors. 

5.4 facility Access 

Upon request, LANL wll I provide reasonable access to Its facility 

to authorized representatives of the NMEID for the purpose of 

monitoring, sampl lng, end observing activities carried out under 

this plan. NMEID representatives shell comply with estebl lshed 

LANL safety and security practices. 
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5.5 CooperatJon 

LANL end the NMEID's representatives wll I cooperate to the ful
lest extent possible In the reporting end exchange of date de
veloped under this plan. Copies within LANL's possession of 
results of ell _sampling end analyses, end other relevant tech
nical date generated by the parties, or their agents or contrac
tors under this plan, Including raw date, field notes, and la
boratory bench sheets end reports, wll I be exchanged as soon as 
practicable. In the event LANL contracts with a laboratory to 
perform work, end the NMEIO requests from the laboratory copies 
of raw date, field notes, or laboratory bench sheets generated 
for LANL, LANL shell Indicate to the laboratory that It has no 
obJection to such documents being provided to the State of New 
Mexico. · 
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" TABLE 4-1 
TA 40-SDS SOIL SAMPLE ANALYSIS 

CONSTITUENTS 

EPA 
Hazardous EP Toxic 

Waste Number Metals Regulated Concentrations 

---0004 Arsenic 5.0 mg/1 

0005 Barium 100.00 

0006 Cadmium 1 • 0 

0007 Chromium 5.0 

0008 Lead 5.0 

0009 Mercury 0.2 

0010 Selenium 1.0 

DO 11 S 1 I ver 5.0 

Nickel 

Bery I 1 um 

Organics 

GC/MS for volatiles 

GC/MS for semlvolatlles 

Cyanide 

N 1 trate 

EPA* 
Analytical 

Method 
-----

6010 

6010 

6010 

6010 

6010 

7470 or 7471 

6010 

6010 

6010 

6010 

8240 

8250 

9010 

9200 

*Analytic~! methods may Include any appl lcable methods found In 

USEPA SW 846. 



TABLE 4-2 
AMBIENT SOIL TOTAL METALS CONCENTRATIONS 

PARAMETER 

Matrix Type 

Aluminum 
Chromium 
Barium 
Bery I I I um 
Cobalt 
Copper 
Iron 
Nickel 
Manganese 
ZInc 
Boron 
Vaned fum 
S II ver 
Arsenic 
Antimony 
Selenium 
Thai I fum 
Mercury 
Tin 
Cadmium 
Leed 
Ammonia 
Cyanide 
Sulfide 

Meen Ambient Beckground 1 

Western Eestern 
u.s. 
ppmw 

Soli 

5.4 
38 
560 
0.6 
8 
21 
20,000 
16 
390 
51 
22 
66 

6. 1 
150 
150 

0.055 
10 
1 
18 

u.s. 
ppmw 

So II 

3.3 
36 
500 
0.6 
7 
14 
15,000 
13 
290 
36 
32 
46 

5.4 

0.096 
1 0 
1 
14 

EP Toxfc 2 
Regu leted 

Levels 
mg/1 

100.0 

5.0 
5.0 

1.0 

0.5 

1.0 
5.0 

1. Ambient background concentrations epply only to soil 
matrix samples. Velues obtefned from "Geochemistry of 
Some Rocks, Soils, Plant and Vegetebfes In the Conter
minous United States" United States Geological Survey 
Professional Paper 574 F, 1975. 

2. Totel metels and EP toxic metefs are not directly 
comparable. The purpose of the Tebfe Is to demostrete 
that natural soils have the potential to exceed EP toxic 
regulated levels. 



TABLE 4-3 
TIME REQUIREMENTS FOR ANALYTICAL SURVEY, 

CONTRACTING, AND CLOSURE FOR TA-40-SDS 

Analytical Survey and Contracting 

Contract for sampl log and/or analytical services 

Survey sampl log grid establ lshment 

Conduct the first sample survey 

Analyze the first samples 

Prepare risk assessment 

NMEID reviews risk assessment 

Conduct the second sampl lng survey (If needed) 

Analyze second samples 

Determine contaminated areas 

Contract for decontamination 

Weather coRtlngency 

Closure 

Remove so II 

Decontaminate equipment 

Weather delay contingency 

Conduct verification sampl log 

Analyze samples 

90 days 

1 5 days 

30 days 

60 days 

60 days 

60 days 

30 days 

60 days 

20 days 

90 days 

60 days 

90 days 

7 days 

30 days 

20 days 

30 days 
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VEIHMEYER SOIL SAMPLER 



FIGURE 4-2 
EXAMPLES OF SAMPLE LABELS 

---------------------------------------------------------------OFFICIAL SAMPLE LABEL 
Collector __________________ __ Col lector's Semple No. ______ __ 
Piece of Col lectlon ________________________________ ___ 

Date Sampled __________________ _ Time Sampled ________ _ 
Field Information _______________________________________ __ 

ALTERNATE SAMPLE LABEL 

DATE TIME SAMPLE NO I. ORIGIN 
LOCATION SAMPLED 

DESCRIPTION 

REMARKS 

REQUESTED ANALYSIS 

SAMPLED BY: (PRINT AND SIGN) LOG REFERENCE 
TAG NO._OF __ 



FIGURE 4-3 
EXAMPLE OF SAMPLE SEAL 

----------------------------------------------------------------OFFICIAL SAMPLE SEAL 

Collected by ____________ _ Col lector's Semple No. __ _ 
<Signature> 

Oete Collected ___________ Time Collected _____ _ 

Piece Collected ______________________________ _ 



FIGURE 4-4 
HAZARDOUS MATERIALS SAMPLE ANALYSIS REQUEST 

PART 1: FIELD SECTION 
=====================================================cc::======= 
Coli ector Date Sampled 

location of Sampl lng 
name of company, 

Address 
number street city 

Telephone 

HML NO. 
Clab only> 

(_) 

COLLECTOR'S 
SAMPLE NO. 

Company 

TYPE OF 
SAMPLE* 

Contact 

Time hours 

disposal site, etc. 

state zip 

FIELD INFORMATION ================================================================= 

Analysis Requested ______________ ~---------------------------------

Special Handling and/or Storage ________________________________ __ 

PART II: LABORATORY SECTION 
================================================================= 
Received by _________________ Title ________________ Date __________ __ 
Sample AI location: __ HML __ LBL __ LABL __ SRL Date ______ __ Analysis Required ______________________________________________ __ 

*Indicate whether sample Is sludge, soli, etc.; **Use back of 
page for additional lnfor11atlon. 



FIGURE 4-5 
CHAIN OF CUSTODY RECORD 

Hazardous Materials 
Col lectors Semple No. __ __ 

Location of Sampling: __ Producer __ Hauler __ Disposal Site 

__ Other=----------·----------------------
Company's Neme ________________________ Telephone < ___ ) ________ __ 

Address ________________________________________________________ __ 

number street city state zip 

Col lector's Name _______________________ Telephone ( ___ ) ________ __ 
signature 

Date Sampled ______________________ _ Time Sempled ___________ hours 

Type of Process Producing Waste ________________________ _ 

Waste Type Code ________ _ Other ________________________________ _ 

Field Information ____________________________________________ __ 

Semple Allocation: 

1 • 
name of organization 

2. 
name of organization 

3. 
name of organization 

Chain of Possession 

1 • 
signature title Inclusive dates 

2. 
signature title Inclusive dates 

3. 
signature title Inclusive dates 
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ENCLOSURE 6 

NOVEMBER 25, 1985 LETTER TRANSMITTING AREA P CLOSURE PLAN 



ENCLOSURE 6 

Department of Ene1 
Albuquerque Operations 
Los Alamos Area Office 

NOVEMBER 25, 1985 LETTER TRANSMITTING 
AREA p CLOSURE PLAN 

Los Alamos, New Mexico 87544 

CERTIFIED .MAIL - RETURN RECEIPI' REQUESTED 

Denise Fort, Director 
N.M. Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, NM 87504-0968 

Dear Ms. Fort: 

NO_V 2 5 1985 

As the result of 40 CFR 270.73 (C) (2) , interim status for land disposal 
units at Areas L & P was terminated on November 8, 1985. This paragraph 
of the regulations requires owners and operators to certify that their 
facility is in corrpliance with ground water rronitoring requirements 
(either ground water rronitoring or a ground water rronitoring waiver). 

A closure/post closure plan for Area P is submitted with this letter in 
accordance with HWMR 206 C.2.C. (3) (a). 

Enclosed and listed belCM are selected amendments to Los Alamos National 
Laboratory's Part B hazardous waste permit application for partial closure 
of AreaL: 

Amendments to Part B Closure Plan: 

1) Amend Section 9.1.2 by adding: 11Closure of the shaft 
disposal portion of Area L is scheduled for 1986 and 
constitutes partial closure of Area L. The landfill 
portion of Area L is therefore closed under interim 
status. 

2) Amend Section 9.4.5.4 by adding: 11The schedule for closure 
of the Area L shaft landfill is given in Table 9-11A. 11 

3) Amend Section 9 tables by adding Table 9-11A. 

These amendments and new schedule attest to the fact that Area L landfill 
has stopped accepting waste and has been closed as of November 8, 1985. 

A complete amended Part B application will be forthcoming to reflect (1) 
closure of Area L landfill disposal unit, (2) Notice of Violation related 
changes, and (3) Notice of Deficiency related changes. 



Denise Fort -2-

If you have any questions, please call Avedon Gallegos of my staff at 
667-5288. 

Enclosures: 
As Stated 

cc: 

Sincerely, 

··; ·',1_; ... ,. 

Harold E. Valencia 
Area Manager 

A. Davis, USEPA, Region VI, Dallas, TX 

bee: 
A. Tiedrnan, IANL, ADTS, MS Al20 
J. Aragon, LANL, HSE-00, MS P228 
R. Garde, IANL, HSE-7, MS E518 

, 'lo.. T. Gunderson, LANL, (HSE8-85-1445), HSE-8, MS K490 
"'. "~~~. Drypolcher, IANL, HSE-8, MS E518 

J. White, LANL, HSE-8, MS E518 
CRM-4 (2), IANL, MS AlSO 

R-00076A 
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SEPTEMBER 27, 1985 CLOSURE PLAN 
FOR TAS4, AREA G 



ENCLOSURE 7 

Department of EnE 
Albuquerque Operatior 
Los Alamos Area Offic' 

SEPTEMBER 27, 1985 CLOSURE PLAN 
FOR TA54, AREA G 

Los Alamos, New Mexico 8' oJ"T"T 

CERI'IFIED MAIL - RETURN RECEIPT REQUESTED 

Ms. Denise Fort, Director 
N.M. Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Ms. Fort: 

RE: Notice of Violation (NOV) letter dated August 26, 1985 

SEP 2 .7 1985 

The enclosed information is the Department of Energy's (DOE) official 
response to your Division's ID\7 letter dated August 26, 1985. This 
submittal includes amendments to the May 1, 1985 Part B hazardous waste 
permit application and amended Part A application. Part B amendments will 
be labelled and can be inserted into the Division's official Part B Permit 
application. 

In direct response to findings 1 and 2, the following actions have been 
taken: (1) the accumulation tag on the tank for plate shop hazardous 
wastes has the accumulation date readily available and in place, and (2) 
the container in question at TA-54 Area L has bee.11 replaced. 

The enclosures are specific to the other findL~gs (violations) noted in 
the NOV and provide the required documentation in compliance with Section 
74-4-10 of the New Mexico Hazardous Waste Act. Where appropriate, a brief 
explanatory narrative accompanies the enclosure. 

o Enclosure 1 - A revised Part B Table of Contents. 

o Enclosure 2 - Documentation and policies that assure less 
tha~ 90 day storage and a quality assurance program for 
maintaining container integrity. 

o Enclosure 3 - A Certification Document certifying L~at 
wan1ing signs in English and Spanish are posted at the 
entra.<""lce to the active portions of all hazardous waste 
facilities. 

o Enclosure 4 - A Certification DocQment certifying to the 
date that ths personnel training program was implemented at 
the Laboratory. 

o Enclosure 5- Closure Plans for Technical Areas (TA): 

TA 40-2 
TA 40 
TA 3-102 
TA 22-24 

Magazine Container Storage Area 
Scrap Detonation Site 
Container Storage Area 
Magazine Storage Area 



o Enclosure 6 - Closure and Post-closure Plans for Technical Areas (TA): 

TA-54 Area G 

o Enclosure 7 - Closure and Post-closure Plans for TA 54 Area L that supersedes Section 9. 4 in the Laboratory 's Part 
B permit application. 

o Enclosure 8 - A revised Contingency Plan that supersedes Section 7.1 thru 7.11 and tables in 7-6 in the existing Laboratory's Part B permit application. 

o Enclosure 9 - A revised Waste Analysis Plan that 
supersedes Section 3. 2 thru 3. 3 in the existing Laboratory's Part B permit application. 

o Enclosure 10 - Revised Closure Plans for: TA 14, 15, 36, and 39 -Detonation Sites; TA 16 Burn Pads; and TA 50-1 - Batch Treatment Plant that supersedes Section 9.2 thru 9.3.1.3 in the existing Laboratory's Part B perrr~t application. 

o Enclosure 11 - A revised Part A reflecting TA 16 Area P. This new Part A supersedes Section 1.2 in the Laboratory's Part B application. 

o Enclosure 12 - Closure Plan and schedule for TA 16 Area P to prepare a complete and adequate Closure Plan to the Environmental Improvement Division. As stated in DOE's November 1, 1984 letter, Area P was scheduled to be characterized starting July 1985, and lasting through September 1986. 

If you have any questions concerning these responses, please feel free to contact Avedon Gallegos at 667-5288. 

cc: 
C. Adams, Jr., ADTS, IANL, MS A120 
A. Tiedman, AIYI'S, I.ANL, MS A120 
J. Aragon, HSE-DO, LANL, MS P228 

<::,~ ...... .,.:~ T. Gunderson (HSE-8-85-1161), HSE-8, 
~:::.<~··~-,~~A. Drypolcher, HSE-8, IANL, MS E518 

CRrvl-4 (2), LANL, MS AlSO 

R-00009A 

Sincerely, 

Orip:nal signed ~ 
Haruld E. Velancle 

Harold E. Valencia 
Area Manager 
U.S. Department of Energy 
Albuquerque Operations 
Omler 

I.ANL, MS K490 



CLOSURE AND POST CLOSURE PLANS FOK 
TA 54-AREA G LANDFILL 

AT LOS ALAMOS NATIONAL LABORATORY 

legZ~I Owner: 
Address 
City/State 
Phone 

United States Department of Energy 
Los Alamos Area Office 
los Alamos, New Mexico 87545 
(505)667-5288 

September 1985 
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1.0 INTRODUCTION 

Area G et los Alamos National laboratory Is situated on Meslta 

del Suey In TA-54 and Is the primary operating radloac~lve sol ld 

waste burial/storage site at the laboratory. Burial feci I ltles 

Include pits end shafts, all of varying dimensions. Certain 

radioactive mixed and nonradioactive hazardous chemical wastes 

have been burled along with the radioactive wastes at Area G. 

Such wastes Include sclntll latlon vials, asbestos, beryl lum res-

ldues, empty pesticide containers, PCB-contamlnated sol Ids, and 

sol ld trash wastes contaminated or suspected of being contamin

ated by hazardous wastes. The hazardous wastes regulated by RCRA 

represent less than 1 percent of the total volume of wastes bur-

led at Area G. Area G Is a waste disposal facll lty operated 

under a Resource Conservation and Recovery Act CRCRA> Part A 

permit. A Part 8 permit Is not being sought for this facti tty 

and Area G wll I be closed under Interim authority. 
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2.0 AREA G DESCRIPTION 

The actfve portion of the site comprises a total area of 63 

acres. Burial/storage faclf ftfes wfthfn the area Include pits, 

shafts, trenches, and pads, alI of _varying dimensions. The fa

clifty has only been used for pft and shaft disposal of regulated 

wastes. Trench and pad storage Is appl fcable to non-regulated 

wastes. Figure 2-1 shows the present layout of Area G within the 

. fenced portion of the sfte, and support facf I ftfes at the sfte. A 

more detailed description of the use of these facti ftfes and of 
,. 

the current waste management operations Is contained In the~ 

ALAmos ffn~l EnvJronmental Impact Statem~ni. TA 54 Area G has 

been an active landffl I site for fow level radioactive wastes 

since 1957 • 

... 
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3.0 WASTE DESCRIPTION 

The majority of the wastes that are burled In Area G Is low level 

radioactive waste. A I lst of certain regulated mixed ~estes, and 

Appendix VII I constituents that have been placed In pits and 

shafts at Area G Is given In Table 3-1, along with the waste 

container volume and the number of the pit or shaft Into which 

the waste was placed. The waste I 1st Is based on a computer 

Inventory which Includes data only back to 1971. Most of the 

wastes I lsted In Table 3-1 are radioactive and are therefore . 
mixed wastes. AI I regulated wastes transported to Area G are 

containerized or are a contaminated piece of equipment. The 

waste volumes I lsted on Table 3-1 are the volumes of the contain-

er or the estimated volume taken up by the contaminated equipment 

and does not Include voids In partially fll led containers, or the 

volume of~adsorbents. The hazardous waste regulated by RCRA 

consists of less than 1 percent of the total wastes burled at 

Area G. Much of the previously mentioned wastes are container-

lzed. Only sol ld wastes or I fquld wastes packed In adsorbents 

are accepted at Area G. Trucks del lver containerized wastes to 

Area G. For pit disposal, the truck drives to the bottom of the 

pit and the wastes are unloaded and covered with backfll I at the 

end of the day. For shaft disposal, containerized wastes are 

del lvered to the site, unloaded next to the shaft, then placed In 

the shaft with a crane. No regulated wastes have ever been 

stored for more than 90 days or treated at Area G. There are no 

wastes In storage or treatment at the start of closure. 
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4.0 CLOSURE PLAN 

4.1 Partial Closure 

Partial closure has occurred at Area G when pits and shafts were 

closed as they were fll led. In all disposal facilities, wastes 

are burled beneath the undisturbed rock (tuff) surface to mini

mize potential erosion effects. Shafts were fll led with wastes 

to a level no higher than 3 feet below the "spll I point" <lowest 

point on the shaft rfm). Wastes were covered with a minimum of 

0., feet layer of compacted crushed tuff. The final cover of a 

shaft was noncontamlnated concrete, a minimum of 3 feet thick, 

sl lghtly rounded, and extending about 0.5 feet above the land 

surface. Identifying engineering markers, brass caps,were placed 

In the final pour of seal concrete. Because shafts contain pri

marily radioactive wastes, Information on the cap Included the 

wording "Burled Radioactive Wastes," along with the shaft number, 

radlonucl Ides burled, total curies, and dates of use. 

The pits were closed when the waste level reached 3 feet of the 

spill point. The pits were filled with crushed compacted tuff 

Cmlnlmum 3 feet> overlain by topsoil (approximately 4 Inches>. 

The final cover was graded to match the original land surface, 

and grass has been planted. 

The pits that have been closed and the date closed are shown on 

Table 4-1. Shaft 124 Is the only shaft open which has received a 

regulated waste. 
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4.2 Closure of Regulated Wastes Lendfll I 

The following closure Is specific to pits end shafts that are 

open and have received regulated wastes. This Includes pit 29 

and shaft 124. Area G will be closed to acceptance of RCRA 

wastes end will continue to receive radioactive wastes. 

Only wastes In sol ld or sol ldlfled form are accepted for burial. 

Shafts will be flf fed with nonregufeted wastes to a level no 

higher than 3 feet below the "spill point" (lowest point on the 

shaft rim). Wastes are to be covered with a minimum of a 0.5 

feet layer of compacted crushed tuff. The final cover of a shaft 

wll I be noncontamlnated concrete, a minimum of 3 feet thick, 

slightly rounded, and extending about 0.5 feet above the land 

surface and extending beyond the shaft edge 6 Inches. Identify

Ing engineering markers, brass caps, wll I be placed on the final 

pour of seal concrete In the shaft. Because shafts contain radi

oactive wastes, Information on the cap will Include the wording 

"Burled Radioactive Wastes," along with the shaft number, radlo

nucl Ides burled, total curies, and dates of use. 

The pits are closed when the waste level reaches 3 feet of the 

spill point. The pit Is fll led with crushed compacted tuff 

Cmlnlmum 3 feet> overlain by topsoil (approximately 4">. The 

final cover of a pit wll I be at or above the original land sur

face, as required for contouring to provide the desired drainage 

within the area and provide for settl lng. 
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Wastes are placed In the pits In layers and each layer Is covered 

with a layer of crushed tuff. Compaction Is provided by del Ivery 

truck traffic and earth moving equipment. When the pit Is ffl led 

within 3 feet of the spill pofnt, the pft next to the ful I pft fs 

excavated, and the excavated material stored In a pfle on top of 

the ful I pit to provide further compaction. The stored excavated 

material fs removed to provide layer fflf and backfill In the pit 

It came from as that pft fs filled. When the neighboring pit Is 

nearly ful I, the excess tuff Is removed and the ful I pit cover Is 

contoured, covered with top soli and revegetated. 

Provisions wll I be made to control run-off fn the disposal area 

to mlnfmfze Infiltration and erosion of the final cover of the 

pit. Turf-forming grasses and bunch grasses wll I be planted fn 

the ffnal cover to prevent wind and sheet wash erosion. The 

grass will be watered and fertll lzed for two growing seasons to 

ensure successful revegetation. ldentlfylng engineering type 

markers wll I be placed at two diagonal corners of each plt. The 

markers, at least 12 Inches In diameter, wll I be set approximate

ly 2-3 deep fn undisturbed tuff and wfl I extend 0.5 to 1.0 feet 

above the ground surface. 

4.3 Final Contour 

In general, pit covers are contoured to match the original con

tour, sloping gently from the axfs downward to the east. Areas 

Including several pits are revegetated when disposal operations 

have moved far enough from the covered pits that truck and earth 
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moving equipment traffic no longer disrupts the area. Following 

revegetation, the area Is resurveyed. Appendix A Includes plats 

for those areas for which the final survey has been completed. 

Appendix B contains the orfgfnal contour maps for areas not In

cluded fn Appendix A and represents the target contours for pfts 

In those areas Including pit 29. 

Because .It Is a mesa top, the surface fs not prone to pond water. 

Temporary berms are formed at the Inlet and outlet of a pft and a 

ditch Is cut on the upslope sfde to prevent surface drainage Into 

the pft whfle It Is opened. These surface drainage controls are 

degraded by truck and earth moving equipment end are reconstruct

ed end mafntafned dally using earth moving equipment. Because 

these controls are field constructed and change almost dally, 

their adequacy Is Judged by observing drainage patterns during 

precipitation. Surface drainage for closed pits follows the 

natural contours and Is shown for completed areas on the plats fn 

Appendix A. 

On closing Area G for regulated wastes and as part of the closure 

plan, an engfneerfng study for the entire site wfl I be conducted 

to determine If existing drainage facll ftfes are adequate to 

meet regulatory requirements, to mfnfmfze maintenance, and to 

control run-on so that exposure of ·the waste Is prevented and 

Infiltration Is minimized. Should the engineering study deter

mine any Inadequacies, the surface water drainage controls wf I I 

be redesigned usfng good engineering practice. Design Improve-
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ments can Include modifications of contour to reduce slopes and 

minimize erosion as well as controls such as the use of rip rap, 

cobbles, diversion structures, and paving of drainage ~hannels. 

The findings of the engineering study and any design changes wll I 

be submitted to the NMEID within 30 days of the study completion 

for review and approval. Should the NMEID not approve the find

Ings of the study, or the engineering design, the Laboratory wll I 

negotiate with NMEID for modifications that are acceptable to both 

parties. 

As part of the closure, the existing cap design for alI shafts 

containing regulated waste wll I be Improved to prevent under

cutting of the cap. An 8 Inch deep by 8 Inch wide trench wll I be 

dug a minimum of 1.5 feet from the edge of each shaft. Addit

Ional concrete will be added to the cap to extend the cap out and 

fiJI the trench. 

4.4 lnflltrai!Qn 

Because only sol ld and sol ldlfled waste have been placed In the 

pits and shafts, the potential for leachate formation and trans

port to groundwater depends on Infiltration. The adequacy 

of the pit cover design Is based on Information that Indicates 

that run off and potential evapotranspiration exceed precipita

tion for the mesa top and that there Is no lnfl ltratlon to generate 

leachate. Information to support this position was In the 

"Ground Water Monitoring Waiver Request" submitted July 26, 1984, 
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and In subsequent submittals supporting the monitoring waiver. 

Additional Information Is being gathered In response to the May 

7, 1985 Compl lance Order/Schedule. 

4.5 ~kQntamlnation 

Area G will be closed In place, so that no waste will be removed 

unless the soil surface shows signs of contamination. There have 

been no spll Is of regulated waste at Area G. Nevertheless the 

soli surface In Area G around pit 29 and access areas to pit 29 

wll I be Inspected for signs of contamination, such as discolored 

areas or unidentified residues. Soli samples wll I be taken from 

any areas where leakage appears to have occurred, and analyzed 

for waste constituents for that area CTable 4-2>. The results 

from the analysis shal I be compared to four background control 

samples • .'If hazardous waste constituents show a significant 

Increase over background levels, the areas containing the con

stituents wll I be excavated and the material placed In drums for 

transport to AreaL for storage. Ultimate disposal wll I depend 

on the nature of the contamination. Decontamination wll I be 

verified by obtaining samples that do not contain hazardous waste 

constituents significantly higher than those found In the con

trols. Excavated areas wll I be backfll led to grade. 

No decontamination of equipment Is anticipated during closure 

because no contact Is expected between the previously burled 

wastes and equipment. 
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If It appears that contamination Is evident In the soli, alI 

equipment used to clean up the area In question will be decon

tam I noted by steam c I ean I ng or washIng wIth e detergent .< L I quI nox 

or Alconox) solution. The equipment will be put one sheet of 

plastic which wll I cover a bermed erea to col feet the residue, 

end will be washed or cleaned to remove any contaminants. The 

residue will be left to evaporate and the sol ld residue, It any, 

will be picked up, placed In a drum and transferred to AreaL for 

storage end disposal. 

Personnel washing down equipment will wear rubber gloves, neo

prene acid/solvent resistant coveral Is, rubber boots, end e face 

shield. The Laboratory's Industrial Hygiene Group, HSE-5, wfl I 

review the site situation and recommend eddftlonal protective 

clothing and or respiratory protection es necessary. 

4.6 Sam~! fog and Analytlcaj Pro~e~~ 

While specific sampl lng end analytical methods are described 

here, any eppl lceble method described In Test Methods foe Eval

uating Sol ld Wastes, USEPA, most current edition CSW846) may be 

used. 

4.6.1 General Considerations 

If sampl lng Is necessary due to contamination of the sol I, then 

adequate preparation for sampl lng of any regulated waste Is nec

essary. A checkl 1st of Items required for field sampl lng helps 
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to ensure proper preparation. Such a check I 1st Is given In Table 

4-3. This table I lsts the minimal equipment, accessories, and 

suppl fes necessary to sample regulated wastes. 

4.6.2 Sampler 

A trowel and/or scoop, and a Velhmeyer soli sampler, wll I be used 

to sample the soli. 

sample the topsoil. 

The trowel end/or scoop wll I be used to 

A Velhmeyer soli sampler will be used to 

take core samples at one foot Intervals to bedrock or to a maxi

mum depth of three feet for the Initial survey. Outl lned below 

are descriptions of the samplers. 

4.6.2.1 Trowel and/or Scoop 

The garden variety trowel looks I Ike a smal I shovel. The blade 

Is usually about 7 by 13 em (3 by 5 In) with a sharp tfp. A 

laboratory scoop Is similar to the trowel but the blade Is usual

ly more curved and has a closed upper end to permit the contain

ment of material. Scoops come In different sizes and makes. 

Stainless steel with 7 by 15 em <2 3/4 by 6 In> blades ere pre

ferred. A trowel can be bought from hardware stores; the scoop 

can be bought from laboratory supply houses. 

4.6.2.1 (a) Sampling Procedures 

o At regular Intervals, take smal I, equal portions of sample 

from the surface or near the surface of the material to be sam

pled. 

o Combine the samples In a glass containers. 
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o Cap the container, attach the label end seal, record In field 

Jog book, end complete sample analysis request sheet end chain 

of custody record. 

o Deliver the sample to the laboratory for analysis. 

4.6.2.2 Velhmeyer Sampler 

The Velhmeyer sampler Is recommended for core sampl lng of most 

types of soli, but It may not be applicable to sampling stony, 

rocky, or very wet soli. The basic sampler Is shown In Figure 

4-1. The tube Is chromium-molybdenum steel In various lengths 

and Is cal Jbrated every 30.48 em <12 Jn). Different points are 

available for different types of soli and sampling. Each point 

Is shaped to penetrate specific types of soli without pushing the 

soli ahead of It, thus preventing the core from compacting In the 

tube. The ~tandard point Is adequate for most general sampl Jng 

purposes. The Inside taper of each point Is designed to keep the 

sample from being sucked out of the tube as ft Is pulled from the 

ground. The drive head protects the top of the tube from deform

Ing when the tube Is driven Into the ground with the drive ham

mer, which doubles as a drive weight and handle when pul I lng the 

sampler from the ground. When the sampler tube cannot be pulled 

easily from the ground, a special puller Jack and grip are also 

available. 

4.6.2.2Ca) Sampl Jng Procedures 

o Assemble the sampler by screwing In the tip and the drive head 

on the sampling tube. 
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o Insert the tapered handle (drive guide) of the drive hammer 

through the drive head. 

o Place the sampler In a perpendicular position on th~ soli to 

be sampled. 

o With the left hand holding the tube, drive the sampler Into 

the ground to the desired sampling depth by pounding the drive 

head wfth the drfve hammer. Do not drive the tube further than 

the tip of the hammer's drive guide. 

o Record the length of the tube that penetrated the ground. 

o Remove the drive hammer and fit the keyhole-like opening on 

the flat side of the hammer onto the drive head. In this posit

Ion, the hammer serves as a handle for the sampler. 

o Rotate the sampler at least two revolutions to shear off the 

sample at the bottom. 

o Lower t~e sampler handle (hammer) untl I It Just clears the two 

ear-l Ike protrusions on the drive head and rotate about 90 de

grees. 

o Withdraw the sampler from the ground by pul I lng the handle 

<hammer) upwards. When the sampler cannot be withdrawn by hand, 

as In deep soli sampl lng, use the puller Jack and grip. 

o Dislodge the hammer from the sampler, turn the sampler tube 

upside down, tap the head gently against the hammer, and care

fully recover the sample from the tube. The sample should sl lp 

out easily. 

o Collect additional core samples If needed. 
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o label the samples, affix the seals, record In the field log 

book, complete sample analysts request sheet and chain of custody 

record, and del fver the samples to the laboratory for acalysls. 

4.6.3 Cleaning and Storage of Sampler 

The sampler must be clean before use. The used sampler must be 
washed with a warm detergent solution Cllqulnox or Alconox>, 

rinsed several times with tap water, rinsed with distil led water, 
drained of excess water, and air-dried or wiped dry. Improper ' 

cleaning of sample equipment wll I cause cross contamination of 
samples. The absence of contamination Is of particular lmpor-

tance In these samples, because they wll I be taken for regulatory 
purposes. Clean samplers should be stored In a clean and pro-

tected area In polyethlene plastic tubes or bags. 

4.6.4 Sample Handling 

After a sample Is transferred Into the glass or polyethlene con-
talner, the container must be tightly capped as quickly as pos

sible to prevent the loss of volatile com~onents end to exclude 

possible oxidation from the air. The sample should be refriger

ated or .treated with p~eservatlves. To splIt or withdraw an 

al lquot of a sample, considerable mixing, homogenization, or 

quartering Is required to ensure that representative or Identical 
portions are obtained. When transferring a sample el lquot, open 

the glass container as briefly as possible. 
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4.6.5 ldentlflcetlon of Sample 

Each sample must be lebeled end sealed properly Immediately efter 

collection. 

4.6.5.1 Sample lebels 

Sample Labels (Figure 4-2) ere necessary to prevent misidentifi

cation of samples. Gummed paper labels or tags are adequate. The 

label must Include at least the following Information: 

o Name of Col lector 

o ·Date and time of col lectlon 

o Place of col lectlon 

o Col lector's sample number, which uniquely Identifies the sam

ple. 

4.6.5.2 Sample Seals 

Sample seals are used to preserve the Integrity of the sample 

from the time It Is collected until It Is opened In the labora

tory. Gummed paper seals can be used as official sample seals. 

The paper seal must carry Information such as: 

o Col lector's name 

o Date and time of sampl lng 

o Col lector's sample number. This number must be Identical wfth 

the number on the sample label. 

The seal must be ettached In such a way that It Is necessary to 

break It In order to open the glass sample container. An example 

of a sample seal Is shown In Figure 4-3. 
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4.6.5.3 Field Log Book 

All lnform~tlon pertinent to~ field survey and/or s~mpllng must 

be recorded In a log book. This must be a bound book, preferably 

with consecutively numbered pages that ~re 21.6 by 27.9 em (8 1/2 

by 11 In>. Entries In the log book must Include at least the 

fo-llowing: 

o Purpose of sample 

o ,Location of sampl Jng and address 

o Producer of waste and address 

o Type of process producing waste 

o Type of waste 

o Decl~red waste components and concentrations 

o Number and volume of sample taken 

o Descrl~tlon of sampl Jng point 

o Date and time of col lectlon 

o Col lector's sample Identification number(s) 

o Sample distribution 

o References such as maps or photographs of the samp I I ng sIte 

o Field observation 

o Any field measurements made such as pH, flammabll lty, explosl

b I I I ty, etc. 

Sampling situations vary widely. No general rule can be given 

as to the extent of Information that must be entered In the 

log book. A good rule, however, Is to record sufficient lnforma-
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tton so that someone can reconstruct the sampl tng situation with

out relying on the col lector's memory. The log book must be pro

tected and kept In a safe place. 

4.6.5.4 Chain of Custody Record 

To establIsh the documentation necessary to trace sample possess

ton from the time of col lectlon. a chain of custody record must 

be fll led out and accompany every sample. The record becomes 

especially Important when the sample Is to be Introduced as evi

dence In a court I tttgatton. An example of a chain of custody 

record Is Illustrated In Figure 4-4. The record must contain the 

following minimum Information: 

o Col lector's sample number 

o Signature of col lector 

o Date and time of col lectlon 

o Place and address of col lectlon 

o Waste type 

o Signatures of persons Involved In the chain of possession 

o Inclusive dates of possession 

4.6.5.5 Sample Analysts Request Sheet 

The sample analysis request sheet (Figure 4-5) Is Intended to 

accompany the sample on del Ivery to the laboratory. The field 

portion of this form must be completed by the person col lectlng 

the sample and should Include most of the pertinent Information 
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noted In the log book. The laboratory portion of this form Is 

Intended to be completed by the laboratory personnel and to In-

elude: 

o Name of person receiving the sample 

o laboratory sample number 

o Date of sample receipt 

o Analyses to be performed 

4.6.5.6 Sample Del Ivery to the laboratory 

The sample should be del lvered to the laboratory for analyses as 

soon as practicable, usually the same day as the sampl lng. The 

sample must be accompanied by the chain of custody record and by 

a sample analysis request sheet. The sample must be del lvered to 

the person fn the laboratory authorized to receive samples. 

4.6.5.7 Shlppfng of Samples 

When a sample Is shfpped to the laboratory, It must be packaged 

fn a proper container to avoid leakage and/or breakage. Accep-

table packing materials Include sawdust, crumpled newspapers, 

vermfculfte, polyurethane chips, etc. Other samples that require 

refrigeration must be packed with reusable plastic packs or cans 

of frozen freezing gels In molded polyurethene boxes with a sturdy 

fiberboard protective case. The boxes must be taped closed with 

masking type or fiber plastic tape. All packages must be accom-

panled by a sample analysis request sheet and chain of custody 

record. Complete address of the sender and the receiving labora

tory must legibly appear on each package. 
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4.6.6 Sampl lng Parameters 

Each semple will be enalyzed for selected wastes stored whose 
presence In samples would Indicate e breach of containment CTable 
4-2). 

4.6.7 Analytical Procedures 

The test methods that wll I be used by the laboratory to perform 
a~alyses for the selected constituents ere found In the SW-846. 
AI I analytical testing wll f be performed fn a laboratory using 
appropriate EPA procedures wfth QA/QC In conformance wfth EPA 
requirements. 

4.6.8 Contamination Criteria 

Soli samp~es wtl I be considered contaminated If the enalyses for 
selected constituents show a significant increase over the back
ground samples using statistical methods described In SW-846. A 
minimum of four background samples wtl I have to be obtained to be 
statistically comparative. Background samrles wtfl be sfte se
lected based on similar topography end geology to the site under 
study. Each background sample wll I be a composite of four cores 
taken et least 10 feet apart. 

4.7 ~,ontamlnatlon VerlfJ,AilQn 

Decontamination of the site, ff needed, will be demonstrated by 
additional sampl lng, testing and analysis. The removal of con
taminated soli wfll leave an exposed surface, which wtl I be sam-

4-16 



pled In the same area. Analysis wll I be conducted only on the 

constituents that caused the area to be contaminated. The pro-

gram will be repeated until contamination Is no longer evident. 

4.8 Closure Schedule 

The closure plan for TA-54 Area G wll I be submitted to the NMEID 

on September 30, 1985. Upon written approval of the plan by 

NMEID, no additional regulated wastes wll I be admitted to the 

Area. Closure of Area G requires that pit 29 be fll led with non-

regulated waste and covered with the excavated material from the 

pit next to lt. Pit 32 will be In service while the pit next to 

pit 29 Is excavated, therefore, two pits must be fll led before 

the compaction dirt Is removed from pit 29, allowing final grad-

lng. The following I 1st gives the time required for each closure 

step and the approximate date of completion. 

ACTIVITY TIME REQUIRED 

Submit closure plan 

Approve closure plan 3 months 
(under NMEID 
control> 

Complete fll I lng pit 29 6 months 

Inspect sell and analytical 2 months 
Survey for contamination 

Remove contaminated soli 2 months 

Decontaminate equipment 15 days 

Implement modification of year 
shaft covers Including 
design, contracting and 
construction 
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APPROXIMATE DATE 
OF COMPLETION 

September 30, 1985 

January, 1986 

March, 1986 

May, 1986 

July, 1986 

August, 1986 

January, 1987 



Excavate pit neighboring 3 months December, 1986 
pit 29 end store exca-
vated material on pit 
29 compaction 

Complete fll ling pit 32 1.5 years September, 1987 
with non-regulated wastes 

Complete filling 1.5 years March, 1989 
neighboring pit with 
non-regulated wastes and 
removal of stored crushed 
tuff from pit 29 

Conduct Area G drainage year March, 1989 
engineering study 

' 
Final grade, prepare, 3 months June, 1989 
topsoil, and revegetate 

Construct Area G year March, 1990 
drainage controls 

Irrigate and tertii lze 2 growing October 1991 
grass cover seasons 

The year of closure Is 1986 <starting year). Total closure time 

from approval of the closure plan Is six years. Because of 

the nature of closure required, approval of a closure period 

greater than 180 days required under HWMR 206.C.2.d.C2> Is re-

quested per HWMR 206.C.2.d.C2)(b)(l). 

An Independent registered professional engineer and a representa-

tlve of the DOE shal I witness the closure and ensure that the 

closure follows this plan. Upon completion of closure, the en-

glneer and the DOE shal I prepare a letter certifying that Area G 

has been closed In accordance with the plan. The letter shal I be 

dated and signed by each party, and stamped by the engineer. The 
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original copy shal I be submitted by the DOE to the Director of the 

NMEID, with one copy maintained at the Division Office and one 

copy maintained by the HSE-8 Regulatory Compl lance Secflon. 

4.10 Post-CI~~ 

Within 90 days after closure Is completed, the EPA, NMEID, DOE, 

and the county of Los Alamos shal I be furnished with a survey plat 

Indicating the location and dimensions of alI the closed pfts and 

s~afts. The plat shal I be prepared and certified by a profess

Ional land surveyor. The plat flied with Los Alamos County shal I 

Include a note, prominently displayed, which states the owner's 

or operator's obi igation to restrict disturbance of the sfte rn 

accordance with 206.C.2.gC3>. In addition, the EPA, NMEID, DOE, 

and County of Los Alamos shal I be provided ~lth the records of type, 

location, ~nd quantities of wastes stored. Information for 

wastes burled before the promulgation of hazardous waste regu

lations shal I be estimated based on available records. Also In 

accordance with State Law, a notation on the deed to the facfl lty 

property Cor on some other document that Is normally examined 

during title search) that will, In perpetuity, notify any poten

tial purchaser of the property that the land has been used to 

manage hazardous waste. 

The property deed shal I be noted or documented to comply with the 

requirements of HWMR 206.C.2.J. 
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The site shal I be Inspected semi-annually, checking: 
o the cover system for Integrity, settlement and erosion, 
o the site drainage system for any blockages or evidence of poor 
function, 

o the Integrity of the fence, gate and Jocks, and 
o the condition of the surveyed benchmarks. 

Repairs shal I be made to any of the Items mentioned In the semi
annual checkl 1st should the Inspection reveal conditions requlr
·lng further attention for the proper function of the closure 
system. Monitoring consistent with ensuring containment of ra
dioactive wastes, which represents the major portion of burled 
wastes, shall be maintained. Soli, sediment, surface water, and 
biota sampl lng shal I be taken every three years. Samples shal I 
be analyzed for constituents <Table 4-2), whose presence In sam
ples would~lndlcate a breach of containment. 

Post-closure care activities shal I be performed for 30 years as 
required by 206.C.2gC1) and will consist of at least: 
(a) groundwater monitoring and reporting In accordance with the 
requirements of 206.C.1 and 

(b) maintenance of monitoring and waste containment systems as 
specified In 206.C.Cb), C.6.c. and f., C.B.g, and C.9.d. where 
appl lcable. 
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For the groundwater monitoring progrem samples wll I be obtained 

from six observation wei Is, three In Canada del Suey end three In 

PaJarlto Canyon. Sampl lng end enalysls wll I be performed start

Ing on November 30, 1985, and be repeated quarterly for the first 

year. The sampl lng methodology and monitoring for the ground-

water monitoring program are contained In the SW-846 revisions 

and wll I be used by LANL In Its program. The appl fcable SW 846 

section numbers can be found In Table 4-4. The samples wll I be 

aryalyzed for the parameters outl fned In HWMR 206.C.1 .cC2). For 

each of the Indicator parameters In 206.C.1.c(2)(c) at least four 

repl lcate measurements wll I be obtained for each sample. The 

lnltlel background arithmetic mean and variance must be deter

mined by pool lng the rep I lcate measurements for the respective 

parameter concentrations or values In samples obtained from up-

gradient wei Is during the ffrst year. 

Records shal I be kept of Inspections, repairs, sampl fng, and 

analytical results for the duration of post-closure care actfv-

ftfes. The name, address, and phone number of the person and/or 

office to contact about the facfl fty during the post-closure care 

period Is: 

Harold Valencia 
Area Manager,Los Alamos Area Office 
U.S. Department of Energy 
Los Alamos, New Mexico 
Phone:(505)667-5105 
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5.0 General Considerations 

5.1 Contact Person 

Upon approval of this closure plan, the NMEID end LANL ~II I co

ordinate In writing to the respective contact person(s) for organ

Ization of ectfvltles end communications between the parties 

under the plan. The parties wff I provide timely written notif

Ication of any changes In the designation of contact persons 

during the term of this plan. LANL wll I provide a minimum of ten 

days advance notice to the NMEIO through the NMEID contact per

son<s>, of any construction, sampl fng, or ectfvltles conducted. 

5.2 Qual fty Assurance 

Effectiveness of the programs contained fn thfs plan fs specif

Ically dependent on the proper sampl lng, analytical methods, end 

techniques~ LANL wll I use sampl lng, qual fty assurance, qual lty 

control, and chafn of custody procedures that are consistent 

with the USEPA Regulations throughout alI activities. AI I analyt

Ical testing wfl I be performed In a laboratory usfng appropriate 

USEPA procedures w:th QA/QC In conformance with USEPA require

ments. 

LANL wl II submit the following Information for NMEID approval 

before any soft sampl fng In the closure plan: 

o The name and the Qual lty Assurance and Control procedures of 

the laboratory dofng the analysis of the samples. Thfs wll I 

Include appropriate USEPA procedures for analytical methodology, 

sample preservation, and detection I lmlts of constituents. 
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o Detailed chain of custody and sampl lng methods Indicating a 

step-by-step procedure for taking samples. 

5.3 SplIt Samples 

Upon request by authorized representatives of the NMEID, LANL 

will provide splIt samples of any samples collected under to 

this plan. If any analysis Is made of such samples, a copy of 

the results of the analysis shal I be furnished promptly to LANL. 

This Includes alI relevant technical data generated by the NMEID 

representatives, their agents, or contractors. Samples taken at 

Area G may contain radioactivity. Any laboratory receiving 

radioactive samples must be properly equipped to handle these 

samples. 

5.4 Facll lty Access 

LANL will provide reasonable access to Its facll lty upon request 

to authorized representatives of the NMEID for the purpose of 

monitoring, sampl lng, and observing activities carried out under 

this plan. NMEID representatives shal I comply with establIshed 

LANL safety and security practices. 

5.5 Cooperation 

LANL and the EID's representatives wll I cooperate to the fullest 

extent possible In the reporting and exchange of data developed 

under to this plan. Copies within LANL's possession of results 

of a sampl lng and analyses, and other relevant technical data 

generated by the parties or their agents or contractors under 
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this plan, Including raw data, field notes, laboratory bench 
sheets end reports wll I be exchanged es soon es practicable. In 
the event LANL contracts wlth e laboratory to perform work here
under end the State of New Mexico requests from the laboratory 
copies of raw data, field notes, or laboratory bench sheets gen
erated for LANL, LANL shal I Indicate to the laboratory that It 
has no objection to such documents being provided to the State of 
New Mexico. 
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TABLE 3-1 
MIXED, REGULATED OR APPENDIX VI I I 

CONSTITUENT WASTE DISPOSED OF AT AREA G 

WASTE VOLUMECM 3 >* VOLUME <GAL)*· PIT/SHAFT 

-----------------------------------------------------------------
ORGANICS 
Organic chemicals 0.03 S0 57 
Carcinogens .42 P27 
Carcinogens lab waste 

clothing, bottles, f I Iter s 1.13 P28 
Organics • 1 0 S124 ------

TOTAL 1.68 444.6 

GASES 
Empty flourlne gas cylinders • 1 1 3 29.9 P27 

ACIDS 
MO & HCI liquids • 1 1 S0 55 
Empty waste acid .04 P29 

--------- -----
TOTAL 0. 1 5 40.0 

REACT I YES 
Lithium hydride disk .02 S078 
Pyrophorlc powder .003 S043 
Sodium loop • 1 1 S039 
Sodium loop .08 S091 
SodIum .76 S096 
Combustible waste .07 P27 

-------- -----
TOTAL 1 • 043 27 5. 1 

PESTICIDES/HERBICIDES 
Empty pesticide barrels 

(herbicide) • 41 P19 
Pesticide drums • 41 P25 
Empty pesticide drums 

(herbicide & Insecticide) .28 P25 
Empty herbicide cont. 

and obsolete herb. material • 1 4 P27 
Empty herbicide cont. .83 P27 
Empty herbicide cont. 

<roundup> .09 P27 
Empty herbicide containers .03 P27 
Empty herbicide containers .73 P27 
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WASTE 

TABLE 3-1 Continued 
MIXED, REGULATED OR APPENDIX VI I I 

CONSTITUENT WASTE DISPOSED AT AREA G 

VOLUMECM 3 >* VOLUME CGAL>*. PIT/SHAFT 
-----------------------------------------------------------------
Empty herbicide containers 
Empty herbicide containers 
Empty herbicide containers 
Pesticides 
Empty pesticide containers 
Herbicides 
Herbicides 
Herbicide contefner 
Herbicide container 
Empty packets of pesticide 
Empty sacks end drums 

of herbicide 
Empty herbicide containers 
Empty herbicide containers 
Empty herbicide containers 
Empty herbicide containers 
Empty pesticide containers 
Empty herbicide containers 
Empty herbicide containers 
Empty herbicide containers 
Plastic herbicide containers 
Empty her~fcfde and 

pesticide containers 
Empty herbicide containers 

TOTAL 

SOLVENTS 
Xylene counter sol'n 

bottles wfth vermlcul fte 
Xylene, toluene wfth 

scI nt I I I at I on 
PCS scintillation fluid 

toluene aquasol glass 
vIe Is 

Xylene counting sol'n 
Acetone 
Contaminated Solvent 
Scfntf I latlon counting 

so I' n 
Toluene 
Solvent 
Toluene end xylene 
Solvent 
Counting sol'n 

.73 

.79 

.73 

.04 
1 • 1 3 

• 1 0 
• 1 0 

1 • 1 0 
.90 
.28 

1.35 
.22 
.84 

1.10 
• 1 0 
• 19 
.20 
.30 
.50 
• 14 

.28 

.03 

14.07 

.20 

.20 

.62 

.62 
1.04 

.03 

.20 
3.03 

.45 

.62 

.001 

.03 

3717.3 

P27 
P27 
P27 
P33 
P29 
P33 
P33 
P33 
P33 
P26 

P26 
P29 
P29 
P33 
P33 
P33 
P26 
P26 
P26 
P26 

S35 
P27 

P07 

P07 

P07 
P07 
POS 
P19 

P20 
P20 
P24 
P20 
S107 
so so 
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TABLE 3-1 Continued 
MIXED, REGULATED OR APPENDIX VI I I 

CONSTITUENT WASTE DISPOSED AT AREA G 

WASTE VOLUMECM 3 >* VOLUME CGAL)* PIT/SHAFT 
-----------------------------------------------------------------
Solvent & sol ld material 

also containing As&Hg .01 S072 
Scintillation counting 

solution .20 P20 
Counting vials • 41 P24 
Counting vials • 41 P20 
Counting vials .41 5150 
Counting vials • 41 5150 
Lrquld scintillating cocktail .20 P20 
Counting vials and solution • 51 P20 
Xylene & toluene solvent 

scintillation .20 P20 
Counting vials and solution .20 P20 
VIals with counting 

solution .20 P13 
VIals with counting 

solution .62 P20 
Counting solution 

toluene .20 P20 
Counting v.lals 1.04 P22 
Counting vials so I' n .20 P22 
Counting vials so I' n .83 P22 
Counting vials so I' n .20 P22 
Counting vials so I' n .96 P22 
Counting vials so I' n .20 P22 
Counting vials so I' n .20 P22 
Counting vials so I' n .83 P18 
Counting vials sol'n 2.29 P18 
5clntl I latlon counting vials 1.24 P18 
5clntfllatlon counting vials • 16 P18 
5clntll latlon vials 1.04 P18 
5clntl llatlon vials 1 • 04 P18 
Scintillation vials 1.66 P18 
Counting Sol'n .20 P18 
Counting sol 'n • 4 5 P18 
Counting sol'n • 41 P10 
Counting sol'n .75 P25 
Counting sol'n 2.70 P25 
Counting sol 'n • 62 P25 
Sclntl I latlon fluids 1 • 24 P25 
Counting fluids • 1 1 P25 
Counting fluids 2.29 P10 
5clntl I latlon vials 1.66 P25 
Counting vials .45 511 5 
Sclntl llatlon 2.29 511 5 
Sclntl I latlon vials 1.87 s 11 5 



WASTE 

TABLE 3-1 Continued 
MIXED, REGULATED OR APPENDIX VI II 

CONSTITUENT WASTE DISPOSED AT AREA G 

VOLUME<M3 >* VOLUME (GAL)* .PIT/SHAFT -----------------------------------------------------------------
Scintillation vials 
VIals 
VIals Xylene 
VIals Xylene 
VIals Xylene 
VIals Xylene 

TOTAL 

t4ETALS 
5 empty mercury flasks 
Beryl I fum pieces 
Beryllium 
Beryl I fum scrap 
Beryl I fum scrap 
Be trash 
Be & BeO, broken chips 
Beo2 
Be7 & Hg 

Be chips 
H2 F2 contam. mercury 

In mercury container 
Steel pipe, Be waste 
BeO, chips & dust 
Beryl I fum 
Be glass shapes 
Be gl21ss shapes 
Bery I I I um 
Bery I I I 'Jm so II ds 
Be metal shapes 
Be shapes 
Be metal, Be oxide 
Be thin window target foil 
Contaminated Be blocks 
Chunk Be 
Be waste 
Contaminated waste cans 

Be Inside 
Be contaminated trash 
Be contaminated 
Be contaminated 
Be contaminated 
Be stainless reactor 

control rods 

1 • 66 
.20 
.34 
.34 
.34 
.45 

41 .28 

• 1 4 
.02 

1. 24 
.06 
• 1 4 
.22 
.06 
• 1 1 
.08 
.03 

.003 
2.29 

• 1 1 
22.08 

• 1 1 
• 11 
.22 

1 .3 5 
.03 
.04 
.03 
• 01 

1 • 1 9 
.03 
.33 

.22 

.84 

.56 

.84 

.28 

• 1 8 

1096.2 

S104 
S103 
s 11 4 
S103 
s 11 5 
S097 

P21 
S079 
P24 
S068 
S062 
S040 
5032 
S032 
S029 
S045 

S041 
P06 
S0 58 
P21 
S0 58 
S061 
S061 
P21 
S061 
S061 
S0 54 
S067 
P13 
S094 
P18 

P18 
P19 
P19 
P19 
P10 

P25 



WASTE 

TABLE 3-1 Continued 
MIXED, REGULATED OR APPENDIX VI I I 

CONSTITUENT WASTE DISPOSED AT AREA G 

VOLUMECM3 >* VOLUME (GAL)*. PIT/SHAFT 
-----------------------------------------------------------------
Be stainless reactor 

control rods 
Hg vapor 
Hg filled lgnltrons 
Hg contaminated felt 
Be waste chips 
Mercury contaminated 

barometer 
Mercury fll led tubes 
Contaminated mercury 
Hg contaminated pipes 
Hg Jn electronic tubes 
Pressure guage containing 

mercury 
Barium nitrate 
Barium nitrate 
Barium nitrate 
Asbestos, beryl I fum waste 
Barium nitrate 
Be waste 
Be waste 
Be waste 
Be waste 
Be waste 
Be waste 
Lead slags 
Be contaminated materials 
Mixed fission products, Hq 

contamfnted 
Lead batteries 
Be wastes (dust> 
Be wastes 
Be container pump & bottle 
Be conTaminated waste 
Lead scrap 
Lead scrap 
Arsine waste 
Bags with Be contam. 
Be & thai I fum waste 
Be waste 
Boxes with Be contam. 
Be chips rag wipes 
Barium nitrate 
Storage batteries and 

frames 

.24 

.22 

.08 

.03 

.45 

.07 

.06 

.02 
• 1 1 
• 0 1 

.03 
6.79 
6.79 
4.41 

.42 
6.79 

.62 

.42 

.56 

.33 

.45 

.28 

.76 
1.45 

• 1 1 
• 1 0 
• 3 9 
.90 
.20 
.40 
.8 0 
.30 
• 1 0 
.20 
• 0 1 

6.20 
• 3 0 
.06 
.90 

.20 

P25 
P13 
P13 
P19 
P18 

S097 
S094 
S093 
P18 
S093 

S083 
P28 
P28 
P28 
P27 
P28 
P28 
P28 
P27 
P27 
P25 
P27 
P27 
P27 

P27 
P28 
P33 
P33 
P33 
P33 
P33 
P33 
P33 
P33 
S35 
S120 
P33 
S122 
P33 

P33 



TABLE 3-1 Continued 
MIXED, REGULATED OR APPENDIX VI I I 

CONSTITUENT WASTE DISPOSED OF AT AREA G 

WASTE VOLUMECM3 >* VOLUME CGAL>* .PIT/SHAFT 

-----------------------------------------------------------------
Cool lng tower debris 
Be & CO contam. waste 
Be chips, rags 
Be contam. waste 
Be chips and waste 

TOTAL 

8.00 
1 • 13 

.06 

.06 

.08 

112.82 29807.0 

P29 
P26 
S122 
P29 
P29 

*Volumes noted are the volumes of the waste container and Include 
voids, packing materials, and adsorbents. 

/ 
/ 



PIT# 

TABLE 4-1 
TA 54 AREA G 

DISPOSAL PIT USE DATES 

BEGIN DATE END DATE 
-------------------------------------------------------~---------

1 
2 
3 
4 
5 
6 
7 
8 
9 (retrlev.) 

10 
12, 
13 
16 
17 
18 
1 9 
20 
21 
22 
24 
25 
26 
27 
28 
33 

Pit 29 Is currently In use. 
Pit 32 has been excavated. 

1957 
4/20/61 

6/63 
4/66 

12/66 
10/69 
3/74 

10/71 
11/74 
5/79 

10/71 
11/76 
1 0/71 
8/78 
2/78 

11/7 5 
11/75 
8/72 
9/76 
8/75 

12/79 
2/84 
5/81 

12/81 
11/82 

4/19/61 
7/31 

4/21/66 
11/67 
3/67 
9/72 

10/75 
3/74 

11/7 9 
3/80 

11/7 5 
9/77 
7/75 
3/74 
8/79 
8/79 
4/77 

12/74 
3/78 

11/76 
5/81 
2/85 
7/82 
4/83 
7/84 



TABLE 4-2 
SOIL SAMPLE ANALYSIS 

CONSTITUENTS 

EPA EPA* 
Hazardous EP Toxic Ana 1-yt I ca I 

Waste Number Metals Regulated Concentrations Method 

0004 Arsenic 5.0 mg/1 6010 

0005 Barium 100.00 6010 

0006 Cadmium 1.0 6010 

0007 Chromium 5.0 6010 

0008 lead 5.0 6010 

0009 Mercury 0.2 7470 or 7471 

0010 Selenium 1 • 0 6010 

0011 Sliver 5.0 6010 

Nickel 6010 

Bery I I um 6010 

GC/MS for volatiles 8240 

GC/MS for semlvolatfles 8250 

Cyanide 9010 

Nitrate 9200 

*Analytical methods may Include any appl lcable methods found In 

USEPA SW 846 



TABLE 4-3 
CHECKLIST OF ITEMS REQUIRED FOR FIELD SAMPLING 

================================================================= 
Quantity Item 

6 

12' 

4 

1 

Field Jog book 

Disposable 
towels or 
rags 

Large poly
.ethylene begs 

Polyethylene 
bags 

Waterproof 
pens 

Apron, o II 
and acid 
proof 

Face mask 

Use 

To keep sample records 

To clean sempl lng 
equipment 

To store waste papers, 
regs, etc. 

To store sample 
containers 

To complete records 
and labels 

Protective garment 

Protective garment 

Llqulnox or Used to clean sampler 
Alconox Detergent 

Supplier 

Office supply 
stores 

Terry towels or 
equivalent. 
Available at 
chemical supply 
houses 

Plastic supply 
houses 

Plastic supply 
houses 

Stationery 
stores 

McMaster-Carr 
Co. 
P.O. Box 4355 
Chicago, II I. 

MSA 
400 Penn Center 
Blvd. 
Pittsburg, Pa. 
15235 



TABLE 4-4 
SAMPLING METHODOLOGY AND MONITORING 

Second Edition 
Section Number . 

---------------------------------------------------------------------
Sampl lng methodology 

Groundwater Sampl lng 

Monitoring 
Groundwater 

1.4 
·1.4.6 

3.0 
3. 1 



-· 

STANDARD POINT 

• A. DRIVE HAMMER 

CONSTRICTED POtt 

BULGE POINT 

B. HEAD 

SPECIAL POINT 

POINT TYPES 

C. TUBE 

B D. POINT PULLER JACK & GRP 

FIGURE 4-1 

VEIHMEYER SOIL SAMPLER 



• 

FIGURE 4-2 
EXAMPLES OF SAMPLE LABELS 

---------------------------------------------------------------OFFICIAL SAMPLE LABEL 
Col lector ________________ _ Co I I ector's Samp I e No. ___ _ 

Place of Collection ______________ ~-------------------------

Date Samp I ed __ ---- Tfme Sampled·--

FJeld Information __ _ 

-------------------~AllfB~TE SAMPLE LABEL 

OAIE TIME SAMPLE NO. OR I GJ ~ 
LOCATION SAMPLED 

DE'SCRIPTION 

REMARKS 

REQUESTED ANALYSIS 

SAMPLED BY: CPRINT AND SIGN) LOG REFERENCE 
TAG NO. __ OF __ _ 



• 

FIGURE 4-3 
EXAMPLE OF SAMPLE SEAL 

----------------------------------------------------------------OFFICIAL SAMPLE SEAL 

Collected by ____________________ _ Co II ector's Samp I e No·---
<Signature) 

Date Co I I ected __ _ Time Collected ____________ _ 

Place Collected _____ . ----------



• 

FIGURE 4-4 
CHAIN OF CUSTODY RECORD 

Hazardous Materiels 
Col lectors Sample No. ____ 

Location of Sampl lng: __ Producer __ Hauler _Disposal Site 

__ Other: ____________________________ __ 

Company's Name ______ __ Telephone ( ___ ) ____ _ 

Address _______ --
number street city state zip 

Col lector's Name _______ , ____________ Telephone <---'-------· 
signature 

Date Sampled Time Sampled ___ _ hours 

Type of Process Producing Waste __________ __ 

Waste Type Code ______ _ Other __________ ___ 

Field Information _____ __ 

---------------·--------------------

Sample AI location: 

1 • 
name of organization 

2. 
name of organization 

3. 
name of orgalnzatlon 

Chain of Possession 

1 • ------ ------
signature title Inclusive dates 

2. ----------------signature title Inclusive dates 
3. ------------------ --- ---------

signature title Inclusive dates 



• 

FIGURE 4-5 
HAZARDOUS MATERIALS SAMPLE ANALYSIS REQUEST 

PART 1: FIELD SECTION 
===================================================saccaac::::c: 

Col lector ______________ __ Date Sampled ______ __ Tlme ___ hours 

Location of Sampl lng ____ _ 
name of company, disposal site, etc. 

Address ______________ __ 
number street city state zip 

Telephone ( ___ ) ____ _ 

HML NO •. 
( L,ab on I y) 

COLLECTOR'S 
SAMPLE NO. 

Company Contact ______ __ 

TYPE OF 
SAMPLE* FIELD INFORMATION 

================================================================= 

-----------------------------------

~. Ana I ys Is ~!3quested ______ _ 

Special Hand I lng and/or Storage _______ _ 

PART II: LABORATORY SECTION 
================================================================= 

Received by____________ Title ___ _ Date ___ _ 
Sample AI location: __ HML __ LBL __ LABL __ SRL Date ___ _ 
Analysis Required ______________ _ 

*Indicate whether sample Is sludge, soli, etc.; **Use back of 
page for additional Information. 
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APPENDIX A 

AREA G CURRENT EXISTING SURVEY 

.. 



APPENDIX B 

AREA G ORIGINAL SURVEY 
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ENCLOSURE 8 
JUNE 12, 1985 LETTER TRANSMITTING l-lAZARDOUS AND SOLID WASTE AMENDMENT (HSWA) INFORMATION 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

u. s. Environmental Protection Agency (6AW) Attn: Allyn M. Davis. Director Air and Waste Management Division InterFirst Two Building 1201 Elm Street 
Dallas. Texas 75270 

JUN 12 1980 

·Subject: Revision of Part B Application - Hazardous and So11d Waste Amendments of 1984 (HSWA) 
Dear Mr. Dav1s: 
The ettached documentation responds to your letter requesting. by June 14, 1985, additfons/rev1s1ons to our Resource Conservation and Recovery Act Part B Permit Application incorporating the new requirements of the Hazardous and Solid Waste Amendments. These revisions are for the U. S. Department of Energy's los Alamos National Laboratory, Environmental Protection Agency 10 Number 890010515. 

Attachments: 
3 cop1es 

Sincerely. 

Original signed b) 
Harold E. Valencia 

Harold E. Valencia 
Area Manager 

PS Form 3811. Julv 19R:t 
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ENCLOSURE 9 

ANALYTICAL DATA FROM 
TA16 BURN CAGE ASH 

Analytical Data From TA-16 Burn Cage Ash 

Sam:gle Number 
Parameter 1 2 3 4 

-~ 
Corrosivity NA NA NA NA 

Reactivity Negative Negative Negative Negative 

Ignitability NA NA NA NA 

EP Toxicity 

As <0.1000 <0.1000 <0.1000 <0.1000 

Ba <1.00 <1.00 <1.00 <1. 00 

Cr <0.2000 <0.2000 <0.2000 <0.2000 

Cd 0.3000 0.2000 0.6000 1.0000 

Pb 0.3000 0.7000 1.0000 0.6000 

Ag <0.5000 <0.5000 <0.5000 <0.5000 

Se <0.0500 <0.0500 <0.0500 <0.0500 

Hg <0.2000 <0.2000 <0.2000 <0.2000 

EP toxicity units are all in mgjl. 

--

5 

NA 

Negative 

NA 

<0.1000 

<1.00 

<0.2000 

0.1000 

<0.2000 

<0.5000 

<0.0500 

<0.2000 



ENCLOSURE 10 

ANALYTICAL DATA FROM 
TA16 SURFACE IMPOUNDMENT 
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ENCLOSURE 10 

ANALYTICAL DATA FROM 
TA16 SURFACE IMPOUNDMENT 

Analytical Data From TA-16 Burn Site Lagoon 

Parameters 

Corrosivity 

Reactivity 

Ignitability 

EP Toxicity 

As 

Ba 

Cd 

Cr 

Pb 

Ag 

Se 

Ag 

Total 

Ba 

8/14/85 

<0.5000 

Negative 

<100°C 

<0.5000 

36.00 

<0.5000 

<0.5000 

<0.1000 

<0.0200 

<0.0100 

<0.001 

Sample Dates 
10/11/86 1/29/86 

0.14 

Negative 

>71°C 

115.1000 

2/9/86 

1:-7 

171.0 

·-PH 6.47 

*Units: corrosivity - mmjyr. 
EP toxicity and total metals - mgjl. 
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ENCLOSURE 11 · 
MAY 8, 1986.EID AND APRIL 9, 1986 

EPA LETTERS REGARDING THE STATUS OF 
~A16 SURFACE IMPOUNDMENT 

------

ENVIRONMENTAL IMPROVEMENT DIVISION 

May ~. 1986 

Harold Valencia, Manager 
U.S. Department of Energy 
los Alamos Area Office 
los,Alamos, N.M. 87544 

Dear Mr. Valencia: 

P.O. lea Ill. la1111 Fa, 111- Meaict 17iiM·DIII 
(105) IM-DD20 

TONEY ANAYA 
GOVERNOR 

DENISE D. FO~T 
Dl~ECTO~ 

This letter will relay to you the findings of the January 28 - 29, 1986 hazardous waste inspection of the los Alamos National laboratory's hazardous waste handling operations. As you were informed at the time of the inspection, EPA had the lead on that inspection due to the enforcement MOU between the State of New Mexico and EPA Region VI. NMEID has the responsibility of enforcing the findings of the inspection under that same document. 

On April 14, 1986 NMEID received EPA's comments regarding the above referenced inspection (s~e attached letter). NMEID reviewed these findings and consulted both Anthony Drypolcher of lANl and Rosemary Martinez of EPA Region VI regarding these findings. The results of those conversations indicated that no violations were identified by the two agencies involved in the inspection. 

In the April 14,1986 letter EPA also discussed the question of the effluent received by the impoundments at TA 16. It is EPA's opinion that if no sludges are directed to the surface impoundment, the surface impoundment is not subject to RCRA regulatiens. It is NMEID's contention that this is a correct interpretation. It is important to note that this decision is based on the facts dealing with this particular incident and should not be applied to any others. Each case will be addressed on its own merit. 

If you should have any further questions on this matter please feel free to contact me at (505) 827-2925. 

Sincerely, 

9"tt:£11vutru-
Jack Ellvinger 
Environmental Supervisor 

cc William Taylor, EPA Region VI 
Ernest Rebuck, EID Groundwater I Hazardous Waste Bureau 
Duff Westbrook, EID legal 
Tito Madrid, EID District II 



. ' 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VI 

INTERFIRST TWO BUILDING. 1201 ELM STREET 

APR 0 9 1985 

Mr. Peter Pache, Manager Hazardous Waste Section 

DALLAS. TEXAS 7S270 

·Groundwater Improvement Division New Mexico Health and Environmental Department Post Office Box 968 
Santa Fe, New Mexico 87504 
Re: Los Alamos Scientific laboratory EPA 1.0. No. NM0890010515 
Dear Mr. Pache: 

.·, ... -.... ' .. 
- L 

a;j··. !:·~·:::: - ··- ..... -'-' 

Enclosed is a copy of the inspection reports completed by Region VI during its lead inspections at Los Alamos Scientific laboratory on January 27 through 28, 1986. It is noted that while Region VI conducted the lead inspection at the facility, NMEID is expected to initiate the enforcement action. Possible violations found at this facility include: 

A. Container Storage Checklist .. 
1. Container 

o Containers in storage area are not fn good condition (corroded). 
40 CFR 265.171 I HWMR 206.C.4.b. pg. 1 (Class l} 

B. landfillrChecklist 

1. Landfi1 1 

o The run-off from the landfill in Area G is not collected. 
40 CFR 265.302(b) 

C. Thermal Treatment Checklist 
1. Thermal Treatment 

I HWMR 206.C.9.b.(3) pg. 1 (Class I) 

0 Waste analyses for wastes not previously burned are not documented in the operating record. (40 CFR 265.375 requires owner/operator to sufficiently analyze any waste which he has not previously treated in his thermal process to enable him to establish steady state or other appropriate operating conditions and to determine the type of pollutants which might be emitted. These results must be placed in the operating record.) 
40 CFR 265.73 I HWMR 203.C.2.c. pg 0 1 (Class II) 

(/ y,L?- /?' s-r-
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D. Surface Impoundments Checklist 

l. Surface Impoundments 
0 All hazardous waste residue has not been removed fro~the 

impoundment which is no longer used and the facility does 
not plan to use in the future. 

40 CFR 265.228(a)(2) I HWMR 206.C.6.f.(l)(b) pg. 1 (Class I) 

It was noted during the inspection that NMEID had issued a Compliance 
Order to this facility and had cited this surface impoundment and personnel 
training violations in the order. Los Alamos Laboratory appears to be on 
schedule with the order. 

There was a question on the regulatory status of the surface impoundment 
in Technical Area (TA)-16 which receives the effluent from the sand filters. 
The filtration system separates the sludges (K044) from the liquid (i.e. 
dewatering). The liquid is directed to the surface impoundment. It is 
EPA's opinion that if no sludges are directed to the surface impoundment, 
the surface impoundment is not subject to RCRA regulations. NMEID should 
inform the facility if it concurs with EPA. 

E. Loss of Interim Status Checklist (LOIS) 

No violations were noted in the LOIS checklist. Los Alamos Scientific 
Laboratory is a federal facility and, as such, not subject to the financial 
requirements. The groundwater waiver for sites G and L in Technical Area 
54 was reviewed by EPA Environmental Engineer, Prakash Dave'. Mr. Dave' 
concurred with N~1EID's decision to grant the waiver. Thus the only area 
needed to be addresse~ is the Area P landfill. (The TA-16 surface impound
ment tregulatory status~ previously discussed.} A closure plan was submitted 
to EPA and NMEID for the Area P landfill. 

~· 

Based on the nature of the violations listed above and NMEID's enforcement 
actions, EPA would monitor compliance with the order and issue a 3008 Warning 
Letter for the violations not addressed in the order. 

Should you have any questions or comments, or disagree with any of our 
findings or recommendations, please feel free to contact me at (214) 
767-9730 or have your staff contact Rosemary Martinez at (214) 767-9865. 

Sincerely yours, 

\~m t:l- ?.f,~ 
William H. Taylor, Jr., Chief 
Enforcement Section (6H-CE) 

Enclosure 
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MAY 5, 1986 UNDERGROUND 
STORAGE TANK NOTIFICATION 



Department of Eneryy 
Albuquerque Operations Office 

P. 0. Box 5400 
Albuquerque, New Mexico 87115 

New Mexico Environmental Improvement Division 
Groundwater/Hazardous Waste Bureau 
P. 0. lk>x 968 
Santa Fe, New Mexico 87504 

Dear Colleague: 

ENCLOSURE 12 

MAY 5, 1986 UNDERGROUND 
STORAGE TANK NOTIFICATION 

' ['~c:pr,.-.-.~--

~tp 

The U. S. Department of Energy (DOE) has completed its requirements under 

Section 9002 of the Resource Conservation and Recovery Act (RCRA) regarding 

notification of underground storage tanks. 

The enclosed notification forms are being furnished for the Los Alamos 

National Laboratory, which is under the jurisdiction of the DOE, Albuquerque 

Operations Office. The information, as submitted in the notification forms, 

pertains to the storage of "hazardous substances" as defined in Section 

101(14) of the Comprehensive Environmental Response, Compensation, and 

Liability Act (CERCLA) of 1980. The notification does not include 

substances regulated as a hazardous waste under Subtitle C of the Solid 

Waste Act. · 

If you have any questions or need additional information, please contact 

Constance L. Soden, Chief, Environmental Programs Branch, of my staff at 

(505) or (FTS) 846-1106. 

Sincerely, 

a OS 
Director 

' 

,_ 

~ Enclosure 

~cc: 

Environment, Safety and Health Division 

H. E. Valencia, Area Hgr.,' LAAO 
v/o enclosure 



N_oJification for Underground Storage Tanks ~;:.~ .. :·:~;-~:~-..~ ...... 
~ 

TANK I .. Nlw Mulco Erwlroc'"* rial lmpfo.•.m Dtvlllon 
Ground WateriHAzardoul v..t1 Butweu t.D Number 

ITATI Ull ONLY 

.. ~M 
P.O. Box 868 (505) 127·2833 
Santa Fe, NM 87504 (106) 827·2818 

\, GENERALINFORMATION 

Noelftc:alion II ,.....net 1111 F..,_! II• for a1 _.., ................ , .... .,._ ...r to •on ,.....,.., Aim-*a~ I, 1974 .... , art Ill._ ....... a fill ... , I. 1916.cw .. t .,.,..,...lnlo-IAir MaJ I, 1916. n,..,..._......., 11......,111, Secdan ... lola, a-uc wlldae ... R--, Ad.(RCRA).. . _...... 
The priiNirl purpov of this notiration protram ilto locate and n'aluatt under· pound &anh that 11orr or M\"r ltored prtroltum or ha7ardG~a IUb.lancn. It a 

ellprcted that tM anformation you pro\'ick ""ill bt llllsed on rca~ a~ill.blt mord~. or. in tM abttnct of wch ra-ord~. your kno""ledat. btlitf. or lec1ion •a.o M• Nodf)! Stttion 9002 or RC'RA. IS amrndtd. requim ..... ~~~ nrmpted. cn.-n of unde1Jfou_nd &anks tha~ storr ftlulat_td substanca must nocif> dni~Nted Slate or loc:alaaenc.es of tht elllllrnc:t of thrn lanh. Ownn ,._n•
(al '" tht ca1t o( an undt1Jfound 11ora• lank in UK on No¥nnbn I. 1914. Of lwoulht into UIC after that elate. an>· ptnon who OW1II an undtfi'OUnd IIGrafl: lank IJied Tor tM IIOfalt. usc. or dilpt1151ftl of rqulattd subllances. and 
tul in tM ca~t o( an~ undt!Jround lloraJr tank in UK lid orr No~ I. lt84. "'"no loqrr in 1111t on that date.an)' person Who ownechuch lank immedlltd) btf'Mt tht diiconunuation of iu UIC 
wa.c Tub An ~ UndeiJTOund llora• tank is ddined 11 an) onr or combination of &anb that (II is used to tonlain an aa:umullltion o( "rqulated IUblllncn.-and (21 •·hose \olumr (includiftltonneaed under1round pipi .. l is tor;r or lftOrr bmeath thr pound. Somr nampln arr undtiJToUnd lanh IIOril'll" I. psohne. .IIICd oil. or diewl fuel. and 1. iaduiirialsol~u. ptsticidn. Mrbicides • furrupnts. 

• wa.t '1Mb Art l:adulled'! Tanks rrmo"'d frOfn thr pound are ftOI IUbject to 
-iration. Othrr &anb ucludtd from nociration 1rr: 
l.farm Of nesickntiallanksof I.IOOpllons Of lesscapacit) used forltori .. mocMfutl lor noncornmrn:ial purposn: 
1. &anb used for Jtoriftl heatilll oil for comumptivr 1M on thr prrmiln wlleft aon:d: J. wptic &anb: 

•· pipthne IKihtit- (mcludlftJ lltMnftl li .... ) I'IJUIIttd undtr t~ Natufll c;., Pl;ehne Saftt) At'l oil~. or thr H111rdou\ Lilfuid Papthne S.fel\ At'l o/1979. « 
which is an inll'llllatt pipthne r.;:::JI'IJUIItftl unckr Slate lllv.'). · S.surfaer impoundmrnt~. pit>. ~. Of llaoon•: 
6.110fm Metr «Milt ""'ttr collec1ion 1)'1lem.• . 
7. "-'-dlf'OUih JM"DCft' 1a nh. 
L liquid trapl or ISWJCiated pthrrilll li~ difft'll) nelated to oil or P' produc:tion and r therilll oprrat i01"15; 

11ora• tank~ ait .. ttd in an unckraround area (lucll a• a be-nnrn1. crilar. 
~ninn.ort.ma. drift.lhaft. or tunnel) ift~ lloraF lank init .. ttd upon or abo\-r lhr ~ ol thr floor 

""-t •• .4ft c....r. Tht nociration rcquimnrnt' apph to unckr-pound lloraF lanb t~!:-t conlain I'IJUIIIttd a.ub.1anen. Thi• incl~r. an) a.u!Nana: *fined u llalard01a m IJeC'uon 101 (14) o( thr COfftprrMnl•vr En\ironmtnta! 
laponle.ComprMationand Liabilit) At'l of 1910(C'ERC'LA). with ther~L«ption o1 tholt ..... nca rqullted 11 hvard~ wastt undef Subtitlt C of RC'RA It ah.o indudft prtrolrum. t.J .. cNCk oil or In) frattion thtftof which i-li11uid 11111nclard 
conditionl ollmlprraturr and presNJrr (flO detrrn Fahrenheit and 14.7 pound' ptr 1q111rr illdlalllolw ). 

...,. To NCJIWJ! C'Ofnpltted ftOiiration forllb should bt ~nt to thr addrr-.. JMn at thr lOp old!B ... 

.._ToNedfy! 1.0..-n;ofunder)round storattlank• in 1111t ortllltlll\e _, •~n out o( oprration after Januaf) I. 1974. but ail! in the pound. m"'t not if) "" Ml) I. ttl6 1. Ownen. who briftl undrraround 11oraae lank. into u-c aftrr Ml\ i. 1116. mUll DOC if) within J0 cia)" of brinailll the tanb into 1M. • 
~ MJ .._. wlto ._..., .. 10-, cw ..._.... Iaiit Wcw I 

.... k IA6ICt 10 I cMI --:".lt. 8Dt 10 ftftild Jlt- for adl ........ wllidl ................ .,_.'-.. .... ............ .......,...,. 
INSTRUCTIONS 

Please type or print in ink all items except •signature· in Section V 11* ror. .U.Ctty ~lor ..ttlocadon eoftcaWnJ ~ •orate tanb.lf more than S tanks are owned at this location. ocopy the reversr side. and staple continuation sheets to this form. 

US Department of Energy, LAAO 
Stn.et Address 
528 35th St. 

County 
Los Alamos 

City Stolte 
Los Alamos, NM 
~Code Phone Number 
505 667-5105 

Type of Owner ,...,. .. ,_,W711J 
[] Current [] &ate or Local Gov't 

[] Former m =-~~1.0. no. 

ZIP Code 
87544 

[] Privlne or 
Corporate 

[] Ownerlhip 
uncer1aln 

(If.,.,. as Section 1, martt box here 

Fecility Heme or Company Site Identifier, • •icable 
Los Alamos National Laboratory 

8net ~or S1atle Road, • applicable 
Box 1663 

County 
Los Alamos 

City(.,.,._) State ZIP Code 
Los Alamos, New Mexico 87545 

Indicate GJ number of 
llnkut this 9 8 
location 

Martt box henllf .. nk(l) 
areloca1ed on land within CJ an Indian rweervation or 
on other Indian trust lands 

~1ifv under penatty of llw that I have per10nally examined and 1m t.mflilr with the Information &lbmitled .; thli and all attached ~ta. and that baled on.rny inquiry of thole lndMdualllmmldiatlly Nlponlible for~ the Information, I believe that the IUbmitMd klformation II true,IICClnte, and complete. ; . . . . ·_ . ~ . . . . . ., • 
'.. ~ '"":1 . ~ .. J ·-· • - • 

Mime and of'lldaltltlt of owner or owrw'a aulhorizled •-lbdiw 
Harold Valencia LAAO · · L -- ~ ·.; -.. - ·_ . 



• Owner ...... (llilm 1ect1on l) __ u_s_oo_E _____ L11111on (lront 1ec1on 11)-..::LAN=:.;:.;,;;;L~---- ,... No. ..l__, ..,ll.,.._ 
,, 

VI Ut ~CHI I' 1 :UN 01 UNLJt Hl,HUUNIJ ~ 1 UHALI 1 AN II.'.. , L ompr""' In• , .. , h 1,,.,. ,tl '"" lot .tl"'" • 

,..,. ldlntlftc:don No. (e.g., ABC·123), or Tank No. 1 1Mk No. 2 1Mk No. 3 'hnk No. Tri No. 
Arbltraflr A811gned lequlntlel Number (e.g., 1.1.3-) TA-0-1051 TA-0-1051 TA-0-1051 TA-2-54 TA-2-55 

1r·uotTn 
116rt .... , epply II) 

Currently in Use 

Temporarily Out of Use 
Permanently Out of Use 

Brought into Use after 518186 

·(Gallons) 

4. Materlll of Conatructlon 
(M8rfc one IIJ 

Steel 

Concrete 
Fiberglass Reinforced Plastic 

Unknown 

Other. PJease Specify 

5.tmem.r Ptc4liildlon Cathod' Protect' 
(Marfc .... tapply~) IC 10n 

?.Piping 

Tnterior Lining (e.g., epoxy resins) 
None 

Unknown 

Other. Please Specify 

Cathodic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other, Please Specify 

(Mart .... , apply~) 
Bare Steel 

Galvanized Steel 

Fiberglass Reinforced Plastic 

Cathodically Protected 
Unknown 

Other, Please Specify 

a. S&DtiiiCe CurNntly or t..t Stored 
In G,_... au.ttlty by Vokme 

L Empty 
b.,..,.., 

'"~ Diesel 

Keroeene 
Gasoline (including alcohol blends) 

UaedOil 

(Merle .... , lf!PIYIIJ 

Other. Please Specify 

c. tt.ardouls..De.a 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 

Mart box m if tank stores a mixture of substances 

d. Unknown 

1.~-lnfonndon(tortllnb~ · • -.. .. 
""' tnoutof_..mce) ' .. :. -. ' . 

~·-: · · a. Estimated date last used (mo/yr) 

b. Estimated quantity of aubstance remaining (gal.) 

c. Mart boXll if tank was filled with Inert material . 
· · · (e.g., und, concrete) 

37 
10 000 

CJ 
CJ 
C!J 
CJ 

CJ 
r::::::xJ 
CJ 
CJ 
CJ 

r:::xJ 
CJ 
CJ 
CJ 
CJ 

CJ 

CJ 
CJ 
c:::J 
c:::J 

~uel Oil 
c:::J 

.. .¥'. ·-

. I 

37 
10 000 

c:::J 

c:::J 
CJ 
c:::J 
c::::J 

Fuel Oil 
c::::J 

I 

... Fonn7$10-1 (1HI5) ~ . 
T ... _ ..... ~ . •u.a.•• .. _ ....................... ,. 

·, -'-" • -f ..• -. •. ,·_ ~~ I~ -

37 
10 000 

23 
1 200 

c:::J 
c:::J 
c:::J 
[L] 
c:::J 

c:::J 
c:::J 
c:::J 
c:::J 
c:::J 

Stainless 
Steel 

c::J CJ 

c::::J CJ 
CJ c:::J 
c::J c::J 
c::J c::J 

Fuel Oil RAD Waste 

c::::J c::J 

I 

- c::J 
,. -.,_ 

'-~ 

CXJ 
c:::J 

I 

. ·,, 

23 
1 200 

c:::J 
c:::J 
c:::J 
c:::J 

·c:::J 
Stainless 
Steel 

c:::J 

c:::J 
CJ 
c:::J 
c:::J 

Rad Waste 
c:::J 

CXJ 
CJ 

I 



~Name (fN!m leeton ,, __ _,;;.u,;;;.s .... n ... o;.;;;E;__ ___ Locdon (Inn ~ec~~on .. ,_.....;;.L_ANL..._ ____ ,.. No. _L.., -lL,.. 
, ' G VI DESCRIPTION OF UNDERGROUND STORAGE TANKS (Complete tore.tch r.-nl .tllh•~ loc~l•on} 

TP.,.,. fdf'ntifi:='l'l'ion No. (e.g., ABC-123), or 
Arbitrarilr Auigned Sequentilll Number (e.g., 1,2,3 .•. ) 

1.1t8uofT8nk 
'* .. .., lfiiPiy ID) 

Currentty in Use 
Temporarily Out of Use 
Pennanently Out of Use 

Brought into Use after 518186 

2. EatirnNd Age (Y•t"') 
3.1Esttmated Total '(G811onl) 

4 ....... of Conltruction 
fllartonell) Steel 

Concrete 
Fiberglass Reinforced Plastic 

Unknown 

Other, Please Specify 

5. =r=IIJ Cathodic Protection 
' Interior Lining (e.g., epoxy resins) 

7.Ptping 

None 
Unknown 

Other, Please Specify 

Cathodic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other, Please Specify 

Bare Steel (Mart alf lh81 IJIIPiy II) 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other, Please Specify 

I. Sut.tanc:e CuiTentty or Lat Storwd 
In Grutest Quantity by Volume 

& Empty 
b. Pttrolewn 

Diesel 
Kerosene 

Gasoline (including alcohol blends) 
Used Oil 

Other, Please Specify 

(Mart_,,_, apply II) 

c. Hazardoul Subllance 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Maft( box II if tank stores a mixture of substances 

d. Unknown 

I. Addltion811nfonNHon (for tanks permenently 
taken out of service) 

, a. Estimated date last used (mo/yr) 
b~imated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g .• und, concrete) 

- TankNo. 
TA-2-56 

23 
L200 

c::J 
c::J 
c:::J 
c::J 

Stainless 
Steel 

c:::J 
c::J 
c:J 
c::J 
c:::J 

Stainless 
Steel 

c::J 

c::J 
c::J 
c:::J 
c::::J 

RAD Waste 

c::::J 

I 

Tank No .. J Tri No. 
TA-3-29~~ TA-3-29-W3 

OJ 
c:::J 
c:::J 
c:::J 

27 
10 000 

c:::J 
CXJ 
r::::::J 
c::J 

c:::J 
c:::J 
c:::J 
c:::J 
c:::J 

Duriron 

DO 

c::J 
c:::J 
c:::J 
c:::J 

RAD Waste 

c:::J 

I 

CXJ 
c::J 
c::J 
c::J 

27 
10 000 

c:::J 
CXJ 
c::J 
c::J 

c::J 
c::J 
c::J 
CXJ 
c::J 

c:::J 
c::::J 
c::J 
c:::J 
c:::J 
Duriron 

CXl 

c::J 
r:::J 
c:::J 
c:::J 

RAD Waste 
r:::J 

I 

EM Form 7530-1 (11-15) Aevet"'e 
• u.a. •• ___ ....,... Offlaa: , ....... 781 

Tank No. 
TA-3-29-W 

CXJ 
c::::J 

. c:::J ;•c::J 
~ 

27 
10 000 

c::J 
CXJ 
c:::J 
c::J 

c::J 
c:::J 
c::J 
c::::J 
c:::J 
Duriron 

CXJ 

c::::J 
c:::J 
c:::J 
c:::J 

RAD Waste 
c:::J 

I 

Tank No. 
TA-3-294.' 

D:J 
c::::J 
c::::J 
c::::J 

27 
10 000 

c::::J 
CXJ 
c::::J 
r::::::J 

c::::J 
c:::J 
c::::J 
c:::J 
c::::J 

Duriron 

[I] 

c:::J 
c:::J 
c::J 
c::::J 

RAD Waste 
c::::J 

I 



·O...,Nemt (from 1ec:1on I) _ _,;;U-.S_D-.0-..E.__ ____ Locdon (from leeton II) __ .....,.LAgoN~J.o~L ____ ..... No. _!_of_!.!_,._ 
, ' VI OE SCRIPT ION Of UNOE:RGROUND STORAGE TANKS (Complffle lor Nch t~nll •I lh1~ loc~IIOII) 

Trildenttflcltlon No. (e.g., ABC-123), or 
Arbitrarily Assigned Sequentia! Number (e.g., 1J,3 ... ) 

1.~o1Tri 
\, rtall .. tapply~) 

2. Elamlled Age (Y..,..} 

Currently in Use 
Temporarily Out of Use 

Permanently Out of Use 
Brought into Use after 518186 

3. Elamlled Total •i (Gallons) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other. Please Specify 

5. :=:-' .:==:. ll} Cathodic Prolection 
· ' lnterior Lining (e.g., epoxy resins) 

None 
Unknown 

Other, Piease Specify 

.. External Praeection 
~'*., .. ,apply Ill} 

Cathodic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced PlaStic Coated 
None 

7.Pfplng 
,.,,. ., .. , apply Ill) 

Unknown 

Other. Please Specify 

Bare Steel 
Galvanized Steel 

Fiberglass Reinforced PlaStic 
Cathodically Protected 

Unknown 

Other. Please Specify 

a. Sublt.nce C&mently or Lal1 Stored 
In Greatest QUIInttty by Volume 

.. Empty 

b. M'OIIum 
Diesel ~'* .... ,apply Ill) 

Gasoline (including alcohol blends) 
Used Oil 

Other, Piease Specify 
c. ....... SuMWICe 

Ptease Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

1. Addltionallnfonnation (for tanka penn~~nentty 
liMen out of Mrvk:e) 

(~' a. Estimated date last used (mo/yr) 

11!-tstimated quantity of substance remaining (gal.) 
c. Mark box II if tank was filled with inert material 

(e.g., sand, concrete) 

'tank No. 1'8nk No. 1 Tri No. 2 T8nk No. 3 Tank No. 
TA-3-29- W7 TA-3-36 TA-3-36 TA-3-36 TA-3-40 

27 

10.000 

c:::J 
c:::J 
c:::J 
c:::J 
c:::J 

Duriron 

rr:J 

c:::J 
c:::J 
c:J 
c:::J 

RAD Waste 

I 

8 

6.000 

c:::J 
CD 
c:::J 
c:::J 
c:::J 

I 

8 

5 .000 

CXJ 
c:::J 
c:::J 
c::::J 

c:::J 
CD 
c:::J 
c:::J 
c:::J 

c:::J 
c:::J 

I 

8 
3,000 

c::J 
c::J 
D:J 
c::J 

cx:::J 
c:::J 
c:::J 
c:::J 
c:::J 

I 

3 
300 

c:J 
c:::J 
c:::J 
c:::J 
c:::J 
-PVC 

c:::J 

c:::J 
r::::J 
c:::J 
c:::J 

cr6 

I 

8IA Form ~1 (11-15) Aewene 
...... ._ __ ....... ~ ·-~.,. 



US DOE LANL 5 21 Owner..._(~ leelon 1)---------l a Clku (tram lectlon 11)--.;;_----- .... No._of_,.. 
,, VI DE SCRIPTION Of UNDERGROUNDS TORAGE TANKS (Complete tor each to~m o~ltht~ ~flon I 

'1W*IdentffiQtlon No. (e.g., ABC-123), or 
Alt»>nrtly Auigned Sequ.ntiel Number (e.g., 1,2,3 ••• ) 

1.MitulofT-* 
,..~vt .. ,_,apply II) 

2. Esttmated Aae CY•ra> 
3. Estimated Total 

4 .......... of Con8truc:tlon 
(Mart one II) 

Currently in Use 
Temporarily Out of Use 

Permanently Out of Use 
Brought into Use after 518186 

'(o.lloni) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

5. =:-' .:=:ll) cathodic Protection 
' Tnterior Lining (e.g., epoxy ntains) 

None 
Unknown 

Other, Please Specify 

I. btemlll P1 oleCUon --'* .... , epp/yll) 
Cethodic Protection 

Painted (e.g .. asphaltic) 
Fiberglass Reinforced Plastic Coated 

None 
UnkllO'NTl 

Other. Please Specify 

7.Piping 
(lla'* all,_t apply II) 

Bare Steel 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other. Please Specify 

a. Subltanc:e Currently or Lat Slofwd 
In Grutest Ou8ntlty by Volume 

.. Empty 
b. ftHooiN'n 

Diesel 
(II•'* all,_, ~II) 

Kerosene 
Gasoline (including alcohol btends) 

Used Oil 

Other, Please Specify 
c. Hazarclo&.- Suballa 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

I. Additional Information (for IMU ,.......,.ntiJ 
.... n out of Mrvk:e) 

,_, a Estimated date last used (mo/yr) 
~timated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g .. sand, concrete) 

EPA Fonn 7530-1 (11·85) Aewne 

Tank No. 1 Tri No. 2 1Mk No. 
TA-3-66-A TA-3-66-C TA-3-75 

27 
4,500 

c::::J 
OJ 
c::::J 
[:=J 

c:::J 
r::::J 
c:::J 
r::::J 
r::::J 

Duriron 

c:J 

r::::J 
c:::J 
r::::J 
c:::J 

Acid 

I 

[I] 
c::::J 
c::::J 
c::::J 

27 
4,500 

c::::J 
c:J 
c::::J 
CIJ 
c:J 

CJ 

c::::J 
c::::J 
c::::J 
c::::J 

Caustic 

CD 
NAOH 

1310732 

I 

35 
20 000 

c:::J 
C£] 
c:J 
c:::J 
c:J 

r::::J 

r::::J 
c:J 
r::::J 
r::::J 

Asphalt 

r::::J 

I 

TenkNo. 
TA-3-76 

35 
20 000 

CXJ 
c::::J 
c:J 
c:J 
c:J 

r::::J 
r::::J 

I 

Tan) No. 
TA-r325 

14 
5 200 

c::::J 
c::::J 
c::::J 
c::::J 

Stainless 
Steel 

c::::J 
c:::J 
c:::J 
c:::J 
c:::J 

Stainless 
Steel 

[I] 
~itric Acid 

7697372 

c:::J 
c:::J 

I 

Page2 



.Owner...,.. (from lectlon 1)--U~S..,.D"-lO"-~~E'"----- La calion (tram 1ect1on II) _ _.;;;;LAN;.;;.;.;IT.;;.... ____ .... No. L..ot ..2.L .... 
l:llllmllr~•JJ~~~:~~;:al~··lll·'~~~~~~~~Da:;llll:mll~r~ar:=,rmmii==IT~~ 

,..,. ldentlftcdon No. (e.g., ABC-123), or 
~rtly Aulgned Sequ.nllll Number (e.g., 1.2.3-) 

1.1!P- of Tenk Currently in Use 
1rt all .. , apply II} Temporarily Out of Use 

Permanently Out of Use 
Brought into Use after 518186 

3.-.... -~Total •J'\' 

4. Material of Construction 
,...rtonell} 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

5. =Pl.:= II) Cathodic Protection 
lnterior Lining (e.g., epoxy resins) 

None 
Unknown 

Other, Please Specify 

6. Exlem81 Protection 
(Mart ell ,_,apply II) 

Cathodic Protection 
Painted (e.g .. asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

,· Other. Please Specify 

?.Piping Bare Steel (Mart ell ,_,apply II) 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other. Please Specify 

I. Substance Currently or r..t Stored 
In Greatest Quantity by Volume 

.. Empty 
b. PMrDIIum 

(llarfc ell .. l apply II) 
Diesel 

Kerosene 
Gasoline (including alcohol blends) 

UlledOil 

Other, Please Specify 
c. ttar.doul Subat.a 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

1. Additional Information (for lanka pei'INIIWfttty 
tllren out of Mrvlce) 
( . · a. Estimated date last used (mo/yr) 

b.-Estimated quantity of substance remaining (gal.) 
c. Mark box II if tank was filled with inert material 

(e.g., sand, concrete) 

EM Form 7530-1 (11-85) ReverM 

,_.No.1 Tri No.2 *Tank No. 1 * TMk No.2 Tank No. 
TA-3-154 -11 TA-3-154 !..f.- TA-3-154 l L TA-3-154 1-:L TA-3-178 

CXJ 
c::::J 
c::::J 
c:::J 
27 

5,000 

c::::J en 
c=:J 
c:::J 

c:::J 
c::::J 
c:::J 
c:::J 

Stgss 
Steel 

c::::J 

c::::J 
c::::J 
c::::J 
c::::J 

RAD Waste 

I 

CD 
c::J 
c::J 
c:::J 

27 
5,000 

c::J 
D:J 
CJ 
c:::J 

c::::J 
c::J 
c::J 
D:J 

c:::J 
c:::J 
c::J 
c::::J 

s!al.nless 
Steel 

c::::J 

c::::J 
c::::J 
c::::J 
c::::J 

RAD Waste 

I 

CIJ 
c:::J 
c:::J 
c:::J 

27 
10,000 

c:::J 
c:::J 
CJ 

stlintlss 
Steel 

c:::J 
c::::J 
c::::J 
c:::J 

s!al.nless 
Steel 

c:J 

c::::J 
c::::J 
c::::J 
c::::J 

RAD Waste 

I 

CLl 
c::J 

:.c::J 
~ c::J 

27 
lO,OQO 

c::J 
c::J 
c:::J 

stainless 
Steel 

c::::J 

c::::J 
r:::J 
r:::::J 
c::::J 

RAD Waste 

I 

D:J 
c::J 
c::J 
c::J 

35 
8.000 

D:J 
c:::J 
c:::J 
c::J 

r:::::J 

r:::::J 
r:::::J 
r:::::J 
r:::::J 

Asphalt 

r:::::J 

r:::::J 
r:::::J 

I 



_..,.:;:LA~N.;.:;n.=------ ..... No. --L.ot...lL'-'" 
' VI DESCRIPTION OF UNDERGROUND STORAGE TANKS (Complete torNCh t•nlo •' th•~ locilllon J 

'hlr*ldeultftcallon No. (e.g., ABC-123), or 
Arta~trr .. "y Aallgned Sequtntiel Number (e.g., 1.2.3-) 

1.~ofTri 
\ Jrfr .,, ,., epply ll} Cunently in Use 

Temporarily Out of Use 
~tlyOut of Use 

Brought into Use after 518186 

'{Gellonl) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

5
· =:-.::.::.ll} Cathodic Protection 

Tnterior Lining (e.g., epoxy resins) 
None 

Unknown 

Other. Please Specify 

.. Extern~~~ Protection 
t•'* all,., epply ll} 

Cathodic Protection 
Painted (e.g., asphattic) 

Fiberglass Reinforced Plastic Coated 
None 

7.Piping 
(Marie ell,_, epplyll} 

Unknown 

Other. Please Specify 

Bare Steel 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other, Please Specify 

I. Substance Currently or Lat Stored 
In Greatest O...nUty by Volume 

.. Empty 
b. Pwtrolewn (Mart., .. , epply ll} 

Diesel 
Kerole!IE! 

Gasoline (including alcohol blends) 
Used Oil 

Other. Please Specify 
c. tt.urdoul SW.tlla 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

1. Addltlonallnfonutlon (for t8nkl ,.,......,tty ..._n out of Mrvice) 
~ 
'-.,. a. Estimated date last used (mo/yr) 

lt. Estimated quantity of substance remaining (gal.) 
c. Mark box II if tank was filled with inert material 

(e.g., sand, concrete) 

EM Form 7530-1 (11-85) Reverie 

Tank No. 
TA-3-191 

22 
~navailable 

c::J 
c::J 
r::::J 
DO 

c::J 
c:::::J 
c:::::J 
c::J 
r::::J 

Copper 

c::::J 
c::::J 

I 

Tank No. 
TA-3-318 

40 
4,000 

c::J 
IT:] 
c:::::J 
c::::J 
c::::J 

c::::J 
c::::J 

7 I 76 

0 

Tank No. 
TA-3-335 

35 
13 500 

CJ 

c::::J 
c:::J 
c:::J 
c::::J 

Asphalt 

c:::J 

c::::J 
c::J 

I 

"nnnk No. 1 
Tank Farm 

CXJ 
c:::J 

:· c:::J 
• c:::J 

4 
s.ooo 

c:::J 

c:J 
CD 
c:J 
c:J 

I 

Tank No.2 
Tank Farm 

4 
25.000 

CXJ 
c:::J 
c::::J 
c:::::J 
c:::J 

r:::::J 

c::::J 
r:::::J 
r:::::J 
c::::J 

Fuel Oil 

c::::J 

I 



___ LANL _____ .... No.~of~ .... 

-- VI OE SCRIPTION OF UNDERGROUND STORAGE TANKS (Complete lot uch t1ml •I lht~ toc•lton I -
Tenkldentlflcation No. (e.g., ABC-123), or TenkNo.3 TenkNo.4 TenkNo.5 TenkNo.1 T•nkNo2 
Arbttrartty A8llglled Sequent~~~~ Number (t.g.,1.2.3-) Tank Farm Tank Farm Tank Farm Motor Pool Motor Pool 

1. ,.lui of T8nk 
Currently in Use CXJ CXJ CIJ CXJ CXJ '*all,.,.,~} 

Temporarily Out of Use c:::::J C::J C::J c:::J c:::::J 
P8rmanently Out of Use c:::::J C::J c:::::J c::J c::J 

Brought into Use after 518186 r:::::J r:::::J C::J t· c::J r:::::J 
2. Estimated Age (Y .. ,.., lf q q ~ ':J 

3. Eltimlted Total (G811ona) 15,000 25.000 25.000 10.000 10,000 

4. Materiel of Conllruction Steel CXJ CXJ OJ OJ CEJ (Martone~} 
Concrete c:::::J C::J c:::::J c:::J c::J 

Fiberglass Reinforced Plastic c::J c::J c::J c::J c::J 
Unknown c::J c::J c::J c::J c::J 

Other, Pleue Specify 

I. lfltlnwl P1 olicllon 
(Merle .... ,.,"} Cathodic Protection c::J C::J c::J c::J c::J 

. , nterior Lining (e.g., epoxy resins) C::J C::J r:::::J c::J c:::::J 
None c::J c::J c::J r::::::J r:::::J 

Unknown CIJ CIJ CD CD CD -
Other, Please Specify 

•. ExWnel Plo61ction Cathodic Protection r:::::J C::J r::::::J r::::::J r::::::J (M•rt .,, ,., ., ll} 
Painted (e.g., asphaltic) CXJ [I] a:::J rx::J rx::J 

- Fiberglass Reinforced Plastic Coated r:::::J C::J r::::::J r::::::J r::::::J 
None r:::::J C::J c::J c::J r:::::J 

Unknown r:::::J r:::::J c::J c::J r:::::J 
~ Other, Please Specify 

7.Piping Bare Steel C!J C!J Cil Cil [I) 
(Merle all ,., ., ll) 

Galvanized Steel r:::::J r:::::J c::J r:::::J r:::::J 
Fiberglass Reinforced Plastic C::J r:::::J r::::::J r::::::J r::::::J 

Cathodically Protected r:::::J c:::::J r::::::J r::::::J r::::::J 
Unknown c:::::J c:::::J c:::::J r::::::J c:::J 

Other, Please Specify 

a. Subst.Mce CurTentty or ~t Stored & Empty c:::::J c:::::J c::J c:::J c:::J In Grulest o...attty by Volume 
b. PMrollurn (Mart 811 ,., ~ ll) 

Diesel c:::::J c:::::J c:::::J c::J CD 
Kerosene c:::::J c:::::J c:::::J c:::::J c:::J 

Gasoline (including alcohol blends) CXJ CXJ OJ OJ c::J 
UtedOil c:::::J c:::::J c:::::J c::J c::J 

Other, Please Specify 
c. ttaz.doul......_a c:::::J C::J c:::J c::J c:::J 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances c:::::J C::J C::J c::::::J c::J 

d. Unknown c::J C::J C::J c:::::J c::J 
I. Addltionallntonutlon (for lllnkl permanently 

IMren out of eenlct) 

, & Estimated date last used (mo/yr) I I I I I 

~imated quantity of substance remaining (gal.) 
c. Mark box II if tank was filled with inert material 

C::J r:::::J (e.g., und, concrete) r:::::J C::J CJ 

EM Fonn 7530-1 (11-85) ReYerse Plge2 



. o....,,.... (tromlecllon t) _ _,;;;u..:;s_D_o;;.;E:;.,_ ____ Locdon (from Section II) __ .....;;;;LAN~L--. ___ ,_.No. _9_ 0 , ..1.L ~s 
. VI DESCRIPTION OF UNDERGROUND STORAGE: TANKS tComplele lor edrh f,Jnl iJIIh•s loul•on J 

Tank ldentifie~~tion No. (e.g., ABC-123), or 
Alt*rarlly Aallgned Sequential Number (e.g., 1.2.3-) 

1. ,.._or T-* Currently in u.e , '* .. ._,.-,II) Temporarily Out of Uae 
P8rmanentty Out of Use 

Brought into Use after 518186 

3. Eltimlted Tot.l Capecrty (Gallons) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Pteue Specify 

5. ::=-.::=::;.Ill) Cathodic Protection 
Tnterior Lining (e.g., epoxy resins) 

None 
Unknown 

Other, Please Specify 

I. ExterN~~ P1 olliCtlon 
(Malt .... ,~ Ill) . 

Cathodic Protection 
Painted (e.g .. asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other. Piease Specify 

7.Piping 
(llarlc all ,., lpply Ill) Bare Steel 

Galvanized Steel 
Fiberglass Reinforced Plastic 

Cathodically Protected 
Unknown 

Other, Ptease Specify 

I. Substance CurTently or Lalt Stontd 
In GFHtest Quantity by Volume 

.. Empty 
b. PWolel.m 

Diesel 
Kerosene 

Gasoline (including alcohol blends) 
Used Oil 

(llarlc ., ,.., ~Ill) 

Other. Please Specify 
c. HR.-doul Subat.a 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

t. Addltionallntorrn~~tlon (tor tanks ,...,..._.tly 
.. ken out of Mf'Yice) 

, a. Estimated date last used (mo/yr) 
b~timated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g., aand, concrete) 

Tank No. 3 Tank No. 4 
Motor Pool Motor Pool 

9 
.:>UU 

ITJ 
c:::J 
c:::J 
c::J 
c:::J 

c:::J 

c:::J 
c:::J 
r:::::J 

ReJhrtJed 
Oil 
c:::J 

I 

9 
.:>UU 

r::x:J 
c:::J 
c::J 
c::J 
c::J 

c::J 

c::J 
c::J 
c::J 

Re~ed 
Qil 

c::::J 

c::J 
r:::::J 

I 

EM Form 7530-1 (11-85) Reverse *u.a. ---------· .......... , .. 

Tank No. 
TA-3-1255 

CD 
CJ 
CJ 
CJ 

6 
~uu 

CXJ 
CJ 
c::J 
CJ 

r::x:J 
c::J 
c::J 
c:::J 
c::J 

c::J 

r::x:J 
c::J 
c::J 
c::J 

c:::J 

I 

Tank No. 
TA-15-274 

[I] 
c:::J 

:. c:::J 
~ c:::J 

23 
zoo 

a:J 
c:::J 
c::J 
c:::J 

c:::J 
c::J 
c:::J 
c:::J 
c:::J 

Copper 

c:::J 

c:::J 
c:::J 
D:J 
c:::J 

c::::J 

c::J 
c:::J 

I 

Tank No. 
15-287 

cr:J 
c:::J 
c:::J 
c:::J 

7 
1400 

c:::J 
c:::J 
r=:J 

sri~yrlss 

c:::J 
c:::J 
c:::J 
c:::J 

stl.iniJss 
Steel 

c:::J 

c::::J 
c:::J 
c::::J 

oiJ6n~ri 
r:::::J 

I 



Tank Identification No. (e.g.,AIC-123), or 
Amltrartly Aaligned &.quenti.r NLI'ftber (e.g., 1,2,3-.) 

Curn.ntly in Use 
Temporarily Out of Use 

Pennanently Out of Use 
Brought into Use after 518186 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

~~~~) ~~00~~00 
: 1nterior Lining (e.g., epoxy resins) 

None 
Unknown 

Other, Please Specify 

I.Extenwl PrcMction 
(M•rt -'1 "-1 ~~) 

~thooic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other. Please Specify 

7.Ptplng 
(Mart .. ,.,~~) Bare Steel 

Galvanized Steel 
Fiberglass Reinforced Plastic 

~~ooicalty Protected 
Unknown 

Other. Please Specify 

a.~ Currently or LMt Stored 
In GrNtest Quantity by Volume 

.. Empty 
b. Atlroleum 

Diesel 
Kero8ene 

Gasoline (including alcohol blends) 
UeedOil 

(tr.rt .... ,~~) 

Other, Please Specify 
c. ttaz.doUI Subltaa 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mart( box II if tank stores a mixture of substances 

d. Unknown 

1. Additional Information (for tanka permanently 
IMtn out of MrYice) 
, a. Estimated date last used (mo/yr) 
~imated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g., sand, concrete) 

EM Form ~1 (11-15) Aevne 

Tank No. Tank No. 
TA-16-546 TA-21-3 

c::J 

r:::::J 
r::::J 
r:::::J 
[::J 

Fuel Oil 

r:::::J 

I 

c::::J 
OJ 
c::::J 
c::::J 
c::::J 

CXJ 
c::J 
c::J 
c::J 
c::J 

10 I 85 

c::::J 
c::::J 
c::::J 
CXl 

c::::J 
DJ 
c::::J 
c::J 
c::J 

r::::J 
r::::J 

I 

r:::::J 
r:::::J 
r:::::J 
r:::::J 
CJ 

r:::::J 

CJ 
c:::J 
r:::::J 
CJ 

CJ 
CJ 

I 

c::::J 
c::::J 
r:::::J 
r:::::J 

r:::::J 
c::::J 
c::::J 
c::::J 
c::::J 

c:J 

c:J 
c:J 
c:J 
c:J 

I 

Pllge2 



Currently in Ule 
Temporarily Out of Use 

Permanently Out of Use 
Brought into U8e after 518186 

Steel 
Concrete 

Fiberglas Reinforced Ptastic 
Unknown 

5
· ~:==-Ill) Cathodic Protection 

Tnterior Uning (e.g., epoxy rasins) 
None 

Unknown 

Other, Please Specify 

6. Extenwf Protection 
t•'* ... , epply Ill) Cathodic Protection 

Painted (e.g., asphaltic) 
Fiberglass Reinforced Plastic Coated 

None 
Unknown 

Other, Please Specify 

7.Piping Bare Steel lll-'* all .. , epply Ill) 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other, Please Specify 

L Subs&. liCe Currently or LMt Stored .. Empty 

b. Pltrollwn 
Diesel 

Keroeene 
Gasoline (including alcohol blends) 

UledOil 
Other, Please Specify 

c.........,.SubAita 

· In GI'Mtest Quantity by Vol...-ne 
tM-'* all .. , 8pp/yll) 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mafi( box II if tank stores a mixture of substances 

d. Unknown 

1. Additional Information (for tankl pennenentfr 
tr-n out of ..me.) 

l.,.,,w a. Estimated date last used (mo/yr) 

b. Estimated quantity of substance remaining (gal.) 
c. Mark box II if tank was filled with inert material 

(e.g., und, concrete) 

c::J 
c::J 
c::J 
c::J 

TNEMECOL 
No. 457 

c::J 
c::J 
c::J 
DO 
c::J 

c:::J 
c::J 
c::J 
c::J 

Stagss 
Cast Iron 

c::J 

c::J 
c::J 
c::J 
c::J 

RAD Waste 

c::J 

I 

c::J 
c::J 
c::J 
c::J 

TNEMECOL 
No. 457 

c:::J 
c::J 
c::::J 
c::::J 

stlin±!ss/ 
Cast ron 

c::::J 

c::::J 
c::::J 
c::::J 
c::::J 

RAD Waste 
c::::J 

I 

EPA Form 7530-1 (11-15) Ae¥er1e •u.s. ---·--. o-: , ......... 711 

c:::J 
c::J 
c:::J 
c:::J 

TNEMECOL 
No. 457 

Cast Iron 

CJ 

c::::J 
c::J 
c::J 
c::J 

RAD Waste 
c::J 

I 

c::J 
c::J 
c::J 
c::J 
c::J 

Concrete 
Overt low 

c::J 

c::J 
c::J 
c::J 
c::J 

RAD Waste 
c::::J 

I 

c::J 
c::J 
c::J 
c::J 

TNEMECOL 
No. 457 

c::J 
c::J 
c::J 
c::J 
c::J 
crete/ 
st Iron 

c::J 

c:::::J 
c::J 
c::J 
c:::::J 

I 



Ov.·:-:·''·-· :··~-!,.·":-·•~--·-·-U_S_D_O_E .. - --· lf"'"•., ... , •• ,..-c ... ",.,,II) ___ LANL _____ ,.._No . ...!2_0f2.!_,.. 
VI DESCRIPTION OF UNDERGROUND STORAGE TANKS (Complel~t tot edch fiilnll ill lh•~ lociill•on I 

Tenk Identification No. (e.g., ABC-123), or 
Arbitrarily Aulgned Sequenu.l Number (t.g., 1,2,L) 

1.~ofT8nk Cui'T8ntlyinUse 
"< rt .. ,., epply .,) Temporarily Out of Use 

Permanently Out of Use 
Brought into Use after 518186 

Z. Eltlnwtld Age (\'Mra) 
3. Estimated Total ,_, (o.llonl) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

5·=~ZJ CathodicProtection 
Interior Lining (e.g., epoxy resins) 

None 
Unknown 

Other, Please Specify 

6. External Protection 
(Mart all lhet epply Z) 

Cathodic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

' . Other. Please Specify 

7.Piping 
tM-rt .. ,., epply .,) Bare Steel 

GalvaniZed Steel 
Fiberglass Reinforced Plastic 

Cathodically Protected 
Unknown 

Other, Ptease Specify 

a. SubstMce Culftntly or LMt Stonld 
In Grutest OUM\tlty by Volume 

.. Empty 
b. M'oleum 

Diesel 
Keroeene 

Gasoline (including alcohol blends) 
UledOil 

(Mart a1t lhat ~ ZJ 

Other, Please Specify 
c. ......... Sublt8la 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Marl( box II if tank stores a mixture of substances 

d. Unknown 

1. Additional Information (for tanks permanently 
a.un out of Mt'Yict) 
, a. Estimated date last used (mo/yr) 
b~stirnated quantity of substance remaining (gal.) 

c. Marl( box II if tank was filled with inert material 
(e.g., sand, concrete) 

Tank No. Tank No. Tri No. Tank No. Tank No. 
TA-16-196 TA-16-205 TA-16-543 TA-16-544 TA-16-545 

35 
4,000 

[I] 
c::::J 
c::::J 
c::::J 
c::::J 

I 

2 

560 

c::::J 
[I] 
c::::J 
c::::J 
c::::J 

c::::J 

1::!:] 
c::::J 
c::::J 
c::::J 

I 

34 
30,000 

c:::J 

r::::J 
r::::J 
c::::J 
c::::J 

Fuel Oil 

c::J 

I 

34 
30,000 

c::::J 

r::::J 
r::::J 
c::::J 
c::::J 

Fuel Oil 
c::::J 

r::::J 
r::::J 

I 

CD 
c=J 
c=J 
c=J 
34 

30,000 

c::J 

c::J 
c::J 
c::J 
c::J 

Fuel Oil 
c:J 

I 

...... .__ .. --. ................... ,. 



'IM*Iclenttficdon No. (e.g., ABC-123), or TA-21 
Arbitrarily Assig~d Sequential Number (e.g., 1,2.3 ... ) 

1.~of1Mk 
\ ... Jtt .. .., fiPPIY IJ) 

Currently in Use 
Temporarily Out of Use 

Permanently Out of Use 
Brought into Ute after 518186 

Steel 
Concnne 

Fiberglass Reinforced Plastic 
Unknown 

Other, Pleue Specify 

S.lrMmal Prollclon Cethod" Protect" (llert .. ,.t~~J IC ton 
· Interior Uning (e.g., epoxy 111Sins) 

None 
-· Unknown 

Other. Pteue Specify 

6. External Protection 
IM-'* .... , fiPPIY lm) -

Cethodic Protection 
Painted (e.g., .aphattic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other. Please Specify 

7.Piping 
Bare Steel (llatt .. ,., apply~) 

Galvanized Steel 
Fiberglass Reinforced Plastic 

Cethodically Protected 
Unknown 

Other, Please Specify 

a. Substance Currently or LMt Storwd 
In Grutest Quantity by Volume 

.. Empty 
b. '-troleum 

Diesel 
~'*ell,_, apply Z) 

Keroeene 
Gasoline (including alcohol blends) 

UledOil 

Other, Please Specify 
c. ttaz.doul Subltll a 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

cL Unknown 

I. Addltion.llnfOI"'MUon (for .. nkl penunentty 
lalren out of Nf'Yice) C a. Estimated date last used (mo/yr) 
•· Estimated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g., und, concrete) 

c::::J 
c:J 
c:J 
c:J 

TNEMECOL 
No. 457 

c:J 
c::J 
c:::J 
c:::J 
c:J 

Cast Iron 

c:J 

c:J 
c:J 
c:J 
c:J 
Waste 

c:J 
c:J 
c:J 
c:::J 

TNEMECOL 
No. 457 

c:::J 
c:J 
c:J 
c:J 
c::J 

Cast Iron 

c::J 

c:J 
c:J 
c:J 
c:::J 
Waste 

CXJ 
c:J 

I 

EPA Form 75.»-1 (11-15) ,.._. *u.s.----·--OMeet ......... .,. 

c:J 
c::J 
t:Il 
c::J 

c:J 
c::J 
c::J 
c::J 
c::J 

Stainless 

c:J 

c::J 
c::J 
c::J 
c::J 
Waste 

CXJ 
c::J 

I 

c:J 
c::J 
c::J 
c::J 
c:J 

Stainless 

c::J 

c::J 
c::J 
c:::J 
c:::J 

RAD Waste 

I 

c::::J 
c::::J 
c::::J 
c::::J 

TNEMECOL 
No. 457 

c:::J 
c:::J 
CJ 
c:::J 
c:::J 

Stainles 

c:::J 

c:::J 
CJ 
CJ 
CJ 

RAD Waste 

I 



Abandoned Tank Farm - TA-21 
-ow.-~ (from leeton 1)-.....:U::.:;S~DO:;;.:E:;:._ ____ Locetlon (from 1ec1on II) __ LA_NL _____ .. No. ~of 2.!__... 

VI 0£ SCRIPT ION Of UNO£ AGROUND STORAGE TANKS (CompltJitt lor INCh Ia"'- al fh•~ locafoon J 

T8nk IMntfficatlon No. (e.g., ABC-123), or 
Arbitrarily Auigned &equ.ntial Number (e.g., 1.2.3-) 

1.r•otT-* CurrentlyinUse 
~all .. , llf'PIY~) Temporarily Out of Use 

Permanently Out of Use 
Brought into Use after 518186 

'(CWonl) 

............. of eon.tructlon 
(Martone~) 

Steel 
Concrete 

Fiberglass Reinforced Plas1ic 
Unknown 

Other, Pteue Specify 

5.1ntemlil Plollction Cathod' ~· 
(llartel .. t.,PYZ) IC n..,-.liOfl 

Tnterior Lining (e.g .. epoxy ,.;ns) 
None 

Unknown 

Other. Ple&se Specify 

6. External Prolec:tion 
(llartall .. t.,PYZ) . 

Cathodic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

. Other, Please Specify 

7.ptplng Bare Steel 
(Mart .... , .,PY II) 

Galvanized Steel 
Fiberglass Reinforced Plastic 

Cathodically Protected 
Unknown 

Other, Please Specify 

a. Substance Cunwntty or~ Slored 
In Grutest Ou.ntlty by Volume 

.. Empty 
b. P.troleum 

t•rt all .. , apply II) 
Diesel 

Keroeene 
Gasoline (including alcohol blends) 

Used Oil 

Other, Please Specify 

c. HaurdoLa Suballla 

Please lndtcate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

I. Addltionet Information (for •nkl pennenently .,-n out of .me.) 

'"""'·· a. Estimated date last used (mo/yr) 
b. Estimated quantity of aubstanc:e remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g., sand, concrete) 

EM Form ~1 (11-85) Reverie 

TankNo. 1 

40 
21 000 

c::::J 

c::::J 
c::::J 
c::::J 
c::::J 

Fuel Oil 

c::::J 

2 I 85 
100 

TankNo. 2 

4U 

21 500 

c::::J 
c::::J 
c::::J 
CXJ 

c::::J 
CXJ 
c::::J 
c::::J 
c::::J 

c::::J 

c::::J 
c::::J 
c::::J 
c::J 

Fuel Oil 

c::J 

2 I 85 
100 

tankNo. 3 

40 
26 000 

c::::J 
c::::J 
c::::J 
CXJ 

c::::J 
CXJ 
c::::J 
c::::J 
c::::J 

c:::J 

c::J 
c::J 
c::J 
c::J 
Fuel Oi 

2 I 85 
100 

TenkNo. 4 

40 
22 000 

c::J 
rx::J 
c::J 
c::J 
c::J 

c::J 

c::J 
c::J 
c::J 
c::J 

Fuel Oil 

2 I 85 
100 

TankNo5 

40 
5 500 

r:::::J 

r:::::J 
CXJ 
r:::::J 
r:::::J 

c::J 
r:::::J 

2 I 85 
100 



Abandoned Tank Farm - TA-21 (cont.) 
US DOE LANL 15 21 Owner fUme (ftom lectlon I)--------- Laca~u (ftom lectlon II) Pegt ho.-ot_ P•ee• 

VI DE. SCRIPTION OF UNDERGROUND STORAGE TANKS tComplele for each ram"' lh1~ localoon) 

,_.ldenttftcdon No. (e.g., ABC·123), or 
Arblnrlly Alllgned Sequenael Nwnber (e.g., 1.2.3-) 

1 • ..,.,. of Tenk Currently in lJie 
f.,,, k 811 ._,~II) Temporarily Out of Use 

P'ennanently Out of lJie 
Brought into Ule after 5J8I86 

•(Gellont) 

4.MateMI of Conltruc:tion 
(Martone II) Steel 

Concrete 
Fiberglass Reinforced Ptastic 

Unknown 

Other. Pleue Specify 

5. Internal Pt otlctlon . . (Mart., .. , epp1y Ill) Cathod•c Protectton 
· lnterior Lining (e.g., epoxy resins) 

None 
Unknown 

Other. Please Specify 

.. ExterN~~ PtcAIJdion 
(Mart ... ,~ Ill) Cathodic Ptotection 

Painted (e.g .. asphaltic) 
Fiberglass Reinforced Plastic Coated 

None 
Unknown 

Other, Please Specify 

7.Piping 
(Mark all IIYI apply Ill) 

Bare Steel 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other. Please Specify 

I......._ .. Currently or L..-t Stored 
In Grutest Quantity by Volume 

.. Empty 
b. P.trolewn 

Diesel ,.'* .... 1~11) 
Kerosene 

Gasoline (including alcohol blends) 
UledOil 

Other, Please Specify 
c. Haz.lrdoul Sublt.nce 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Marl( box II if tank stores a mixture of substances 

d. Unknown 

I. AddlllonallnfonnaHon (for tanka pennenently 
IIIUn out of Mrvlce) 

. •· Estimated date last used (mo/yr) 
~a.'!stimated quantity of substance remaining (gal.) 

c. Marl( box II if tank was filled with inert material 
(e.g., sand, concrete) 

EPA Fonn 7530-1 (11-15),..... 

TnNo.6 

4U 

3 000 

r:::::J 

r:::::J 
D:J 
r:::::J 
r:::::J 

2 I 85 

100 

1MkNo.7 

40 
2 500 

c::::J 
[I] 
c::::J 
c::::J 
c::::J 

c::::J 

c::::J 
ITJ 
c::J 
c::J 

c::J 

r:::::J 
c::J 

2 I 85 

100 

TriNo.8 

40 
5 500 

r::IJ 
c::::J 
c::::J 
c::::J 
c::::J 

c::::J 

c::::J 
D:J 
c::::J 
c::::J 

2 1 85 

100 

TriNo.9 

40 
25 000 

c::J 

c::J 
c::J 
c::J 
c::J 

Fuel Oil 

c::::J 

2 1 85 

100 

TriNolC 

40 
25 000 

c::J 
c::J 
c::J 
OJ 

r:::::J 

c::J 
c::J 
[::J 
c::J 

Fuel Oil 

CJ 

2 1 85 

100 



Abandoned lanK tarm ~A-~1 l~ont.J 

LANL 16 21 . Owner Name (t.romhcuon 1)--~U.a.:.S...JDO~E:..---- Location (from Section II)_...;;... ______ ... No.-ot_F,wt~ 

-, VI DESCRIPTION OF UNDERGROUND STORAGE TANKS tComplele fot ftdch ranlo. ar lht~ loca!ton J 

'IW*Identlfk:atlon No. (e.g., A8C·123), or 
Albltrartty Aallgned Sequintlltl Number (e.g., 1.2.3-) 

1.~ofTenk 
II.~. Jc .,, .. ,apply~) 

Currently in Use 
Temporarily Out of Use 

Permanently Out of Use 
Brought into Use after 518186 

·(Gellonl) 

Steel 
Concrete 

Fiberglass Reinforced Piastic 
Unknown 

Other, Pleue Specify 

S.lnllnwl Prolllctlon Cathod' p tecti (ltlert ell ,., 1JPP1y Ill) ICI 0 10n 
Tnterior Lining (e.g., epoxy resins) 

•• Exten\111 Prollction 

None 
Unknown 

Other. Please Specify 

( .. '* all ,., ltpply Ill} 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

. . Other, Pteese Specify 

Bare Steel 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other, Please Specify 

I. Subst. .ce Currently or t..t Stored 
In GrNtes1 Quantity by Volume 

.. Empty 
b. Pwtrolewn 

Diesel 
(Mart., .. , IJPPiy ~) 

Kerosene 
Gasoline (including alcohol blends) 

UledOil 

Other, Please Specify 
c. Hlardoul Subat.nce 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mali( box II if tank stores a mixture of substances 

d. Unknown 

8. Additional Information (for l8nb permanently 
liiUn out of MrYice) 

a. Estimated date last Uled (mo/yr) 
b~timated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g., und, concrete) 

EPA Fonn 7530-1 (11-85) ,..._.. 

TriNo.ll 

40 
38.000 

c::!J 
c::J 
c::::J 
c::::J 
c::J 

c::J 
c::::J 

100 

TriNo.12 

40 
38.000 

c:::J 

c:::J 
r::::::J 
c:::J 
r::::::J 

Fuel Oil 

c:::J 

2 1 85 

100 

TenkNo.L 

40 
36 000 

[IJ 
c::::J 
c::J 
c:::J 

CD 
c::J 
c::J 
c::J 
c:::J 

c:::::J 
c:::::J 

2 1 85 

100 

TenkNoJ4 

40 
26 500 

c:::J 
c:::J 
c::J 
CYJ 

c:::J 

c:::J 
c::::J 
c:::J 
c:::J 

Fuel Oil 

c:::J 

c::::J 
c::::J 

2 I 85 

100 

c:::J 

40 
49 000 

2 1 85 

100 



Cumtntty in 1Jie 
Temporarily Out of Use 

FWmanently Out of Ule 
Brought into Ule after 518186 

... Mlltlftel of Conllruclon 
(Mart one II) Steel 

Concrete 
Fiberglass Reinforoed Plastic 

Unknown 

Other, Pleae Specify 

5. Internal Prolection Cathod' p c::ti (Matt all,_, 1f111J1Y II) IC 1'01817on 
.· Tnterior Lining (e.g., epoxy resins) 

None 

~· Unknown 

Other. Please Specify 

.. Extemlll Prollction 
(Mattal .. lapplyll) . 

Cathodic Protection 
Painted (e.g .• asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other, Please Specify 

7.Piplng 
(Matt .. ,_, apply II) Bare Steel 

Galvanized Steel 
Fiberglass Reinforced Plastic 

Cathodically Protected 
Unttnown 

Other, Please Specify 

a. Substance Cumntty or Lat Stor'ld 
In Grulest Quantity by Volume 
(Matt all ,_,apply II) 

Diesel 
Kerosene 

Gasoline (including alcohol blends) 
UledOil 

Other, Please Specify 
c. Huardoul Suble.a 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

d. Unknown 

I. Addltionallntomwtlon (tor tanka ,..,...,..,.tty 
taMn out of MrWice) 

•''' a. Estimated date last used (mo/yr) 
~a.'a!rtimated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with inert material 
(e.g., und, concrete) 

c:::J 

c:::J 
c:::J 
c:::J 

ni5~ric 
c:::J 

I I 

IPA Fonn 7530-1 (11-15) Reverie •u.s.•--· ---~· , .. _....,. 

CJ 
CD 
CJ 
CJ 
c:J 

CJ 
CJ 
c::::J 
CJ 

Sta~ss 
Steel 

CJ 

CJ 
c:::J 
c::J 
c.:J 

RAD Wast 
CJ 

I 

c:::J 
c:::J 
c:::J 
c:::J 
St~ess 

Steel 

c:::J 

c:::J 
c:::J 
c::J 
c:::J 

RAD Waste 
c::J 

I 

c:::J 
c:::J 
c:::J 
c:::J 

sJamles 
Steel 

c:::J 

c:::J 
c:::J 
c:::J 
c::::J 

RAD Waste 
c:::J 

I 

Page2 



. _ _.~ lhlftleclonl)---u_s_n_o_E ____ L•a••~~~'~ (tromleclon tl) __ _..w_iL~o~~-..--- .._.No.~ot..2.:.,.. 
.., VI DESCRIPTION OF UNDERGROUND STORAGE TANKS tComplele lor each'""" ill thr~ locatron J 

Tri klanltfication No. (e.g., ABC·123), or 
• Arbltrllrlly Alllgned Sequlnlll N&.l'nber (e.g., 1.2.3-) 

1. P"'"'\11 of TMk 
,.. ""* .. .., .,.,.&} Currently in Use 

Temporarily Out of U1e 
Permanently Out of Use 

Brought into Ule after 518/86 

2. EltirNied Age (Years) 
3. Eatirnltld Total •(GalloN) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

5. =:=Ill) Cathodic Protection 
Interior Lining (e.g., epoxy resins) 

None 
Unknown 

Other, Please Specify 

.. Extemal PrWdlon 
(llart .. ,., lpply Ill) Cathodic Protection 

Painted (e.g., asphaltic) 
Fiberglass Reinforced Plastic Coated 

None 
Unknown 

· · Other, Please Specify 

7.Ptplng 
~'* .. ,., lpply Ill) 

Bare Steel 
Galvanized Steel 

Fiberglass Reinforced Plastic 
Cathodically Protected 

Unknown 

Other. Please Specify 

I. Substance Currently or &Mt Stored 
~G~Q~my~Y~ 
(llatt .. ,., apply Ill) 

Diesel 
Kerosene 

Gasoline (including alcohol blends) 
Used Oil 

Other, Please Specify 
c. Haz.-doul S&Dtlla 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box IJ if tank stores a mixture of substances 

d. Unknown 

1. Additional lnformaUon (for tanks permenently 
.,_n out of eerYice) 

a. Estimated date last used (mo/yr) 
b. Estimated quantity of substance remaining (gal.) 

c. Maf1( box II if tank was filled with inert material 
(e.g., sand, concrete) 

*Tank No. 1 * Tank No. 2 * Tank No. 3 * Tank No. 4 * Tank No.5 
TA-50-2 TA-50-2 TA-50-2 TA-50-2 TA-50-2 

25 
75.000 

Cast Iron 

r::::J 

r::::J 
r::::J 
r::::J 
r::::J 

RAD Waste 
r::::J 

I 

25 
25 000 

Cast Iron 

c::::J 

c::::J 
c::::J 
c::::J 
c::::J 

RAD Waste 
c::::J 

[X] 
c::::J 

I 

25 
25 000 

Cast Iron 

c::J 

c::::J 
c::::J 
c::::J 
c::::J 

RAP Waste 
c::::J 

CIJ 
c::::J 

I 

25 
25 000 

Cast Iron 

r::::J 

r::::J 
r::::J 
r::::J 
r::::J 

RAp Waste 
c:::J 

I 

25 
25 000 

Cast Iron 

I 

EPA Form 7530-1 (11-85) Reverie •u.s.---· --~: , .......... , .. Page2 



US DOE LANL 19 21 ........ (frontlectlonl)--------- Locdon (frontlectlon 11) __ .....,. _______ .... No. -of_,.. 
-, VI DESCRIPTION OF UNDERGROUND STORAGE TANKS rComplele lot e.Jch I.JnA "' lh1~ loc.Jiton J 

~nk ld~ntlfie~~tlnn No. (e.g., ABC-123), or 
Arbitraril~ Aallgnea Sequential Number (e.g., 1,2,3-) 

1. ~· ofTri c..m.ntly in Ule 
(A.. , .... tepp/yll} TemporarilyOutofUse 

Permanently Out of Use 
Brought into Ule after 518186 

•(Gelonl) 

... .....,.. of Conlllruction ,.,.'* 011111) 
Steel 

Concrete 
Fiberglass Reinforced Plastic 

Unknown 

Other. Pleue Specify 

S.lnllmll Proteclon ,.. ...... __.. p ofeeP 
(Martaf .. fepp/Y~J -uwuuiC I DOn 

Tnterior lining (e.g .. epoxy resins) 
None 

Unknown 

Other, Please Specify 

6. External Protection 
t•'* all .. , apply~) 

Cethodic Protection 
Painted (e.g .. asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other. Please Specify 

7.Piplng 
(Mart ., ,.., apply~) Bare Steel 

Galvanized Steel 
Fiberglass Reinforced Plastic 

Cethodically Protected 
Unknown 

Other. Please Specify 

I. Submnce Cunentty or~ Slontd a Empty 
. In Grutest Quantity by Volume 

(Martall,.tapply~J b. "-V:, 
Kerolene 

Gasoline (including ak:ohol blends) 
Used Oil 

Other. Please Specify 
c....._.SubAIIa 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box [I if tank stores a mixture of substances 

d. Unknown 

1. Additional lnfonutlon (for lilnb ...,..._.ntly 
..Un out of service) ,.,.., 

i •· Estimated date last used (mo/yr) 
b.lstimated quantity of substance remaining (gal.) 

c. Mark box II if tank was filled with Inert material 
(e.g., sand. concrete) 

EPA Form 7530-1 (11-85} Aevne 

25 
::>,UUU 

Steel 

c::::J 
OJ 
c::::J 
c::::J 
c::::J 

c::::J 
c::::J 
c::::J 
c::::J 

StaQss 
Steel 

RAD Waste 

I 

25 
2~000 

Steel 

c::::J 
c::::J 
c:::J 
r:::::J 

St~ess 
Steel 

r:::::J 

c::::J 
c:::J 
c:::J 
r:::::J 

25 
1 .000 

Steel 

c:::J 
c:::J 
c::::J 
r:::::J 

Sta~ss 
Steel 

RAD Waste RAD Waste 
c::::J c::::J 

I I 

_] 

1.000 

I 

•Tank No. 
TA-53-1 

lh 
1 00() 

r:::::J 

r:::::J 
r:::::J 
r:::::J 
c:::J 

RAD Waste 
c:::J 

I 

Page2 



__ ...... LANL=----- .... No. .2Q...of ..l.L,._ 
!IIJ :111: :r"t-~~et'im 

,.. klltlllficatlon No. (e.g., ABC-123), or 1MkNo. TriNo. 'bnkNo. 1MkNo. *TenkNo. 
Arblnrtly Aaligned Sequential Nwnber (e.g., 1,2.3 ••. ) TA-53-6~ TA-53-69 TA-53-144 TA-53-145 TA-53 
1.c:~Tri Currently in Use CD CD r:::LJ Ci:J Ci:J .... ,lfPPIYil) 

Temporarily Out of Use c::J c::J c::J c::J r::::J 
Permanentty Out of Use c::J c::J c:::J :· c::J c::J 

Brought into Use after 5J8I86 c::J c:::J c:::J ' c::J c::J 
z. IAge(Y•ra) lb lb 16 16 13 
3. 'Total ,,.., .IL ,, 2 500 2 500 4 .000 4 .000 2 2.00 
4 ....... of Conltruclon 

Steel c::J CIJ c::J c::J [I] ,...,._1!) 
Concrete CIJ c::J CD [I] r::::J 

Fiberglass Reinforced Plastic c:::J c:::J c:::J c:::J [:=J 
Unknown c::J c::J c:::J c:::J c:::::J 

Other. Pleue Specify 

S.lnllmll Ploledlon ' 
(llatt .... ,IJPP/Y f,J Cathodic Protection c:::J c:::J c:::J c:::J c::J 

nterior Lining (e.g., epoxy resins) c:::J c:::J c::J c::J c::J 
None c:::J c:::J c:::J c:::J D:J 

- Unknown CD CD CD [I] c::J 
Other. Please Specify 

.. ExterN~~ Prolectlon Cathodic Protection c:::J c:::J c::J c::J c::J {lllri .... , apply II) 
Painted (e.g., asphaltic) c:::J c:::J c::J c:::J c::J -· 

Fiberglass Reinforced Plastic Coated c:::J c:::J c::J c::J c::J 
None c:::J c:::J c:::J c::J C!J 

Unknown cx:J cx:J [I] CD c..:J 
,' 

,. Other, Please Specify 

7.Pipftg 
Bare Steel [X] CXJ cx::J c:x:J [X] (llart all._, apply II) 

Galvanized Steel c:::J c:::J c::J c:::J c::J 
Fiberglass Reinforced Plastic r:::::J r:::::J c::J c::J. c::J 

Cathodically Protected c:::J r:::::J c:::J c::J c::J 
Unknown r::::::::J c::J c::::J c::J c::J 

Other, Please Specify " 

I. s.at.nce Currently or a..t Stored .. Empty r::::::::J c::::J c::::J c::J c::J In Grutest Quantity by Vobne 
b. Plttroleurn (llart., .. , 8pp/yll) 

Diesel r:::::J c:::J c::::J c::::J c::J 
Keroaene r:::::J c::J c::J r:::::J r:::::J 

Gasoline (including alcohol blends) r::::J r:::::J c::J c::::J c::J 
UledOil CJ c:::J c::J c::J c::J 

Other, Please Specify RAD Waste RAD Waste RAD Waste RAD Waste RAD Waste 
c. .............. ICe c:::J c::J c....:J c:::J r:::=J 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances a::J a::J [IJ r::x:J [X] 

d. Unknown C=:J C=:J c::J C=:J c::J 
1. Additional Information (for lenkl penunentty 

J11bn out of MrYice) 
I I I I I 

"""" 
e. Estimated date last Uled (mo/yr) 

Ia. Estimated quantity of substance remaining (gal.) 
c. Mark box II if tank was filled with inert material 

(e.g., und, concrete) C=:J C=:J c::J c::J c::J 

EM Form 7530-1 (11-85) Reverie •u.a.---·--~· , ........ ,. 



....,...;,.. ~ ledlon 1)-__;U;.;;S;....;;;.DO.;.E;;;..,_ ____ Locdon (from leelon II) ____ LAN_rr. ___ ..... No. .2;_of ~Pitget 
, : -~..if VI DESCRIPTION OF UNDERGROUND STORAGE TANKS (Complele tor each lanA al lh1s/ocal1on J 

'lank ldenttflcatlon No. (e.g., ABC-123), or 
Arbitrarily Aulgned Sequential Number (e.g., 1.2.3-) 

'1.8talulofT8nk 
ttr · 81/ht-wr Z) 

Currently in Use 
Temporarily Out of Use 
Permanently Out of Use 

Brought into Use after 5I8IS6 

2. Estimated Age (YNrt) 
3. Estimated Total CaPicity (GIIIIont) 

4. lblerlar of CoNiruction 
tM-ttOIIIZ) 

Steel 
Concrete 

Fiberglass Reinforced Plastic 
Unknown 

Other, Please Specify 

S. =~ZJ Cathodic Protection 
, Interior Lining (e.g., epoxy resins) 

7.Piplng 

· None 

Unknown 

Other, Please Specify 

Cathodic Protection 
Painted (e.g., asphaltic) 

Fiberglass Reinforced Plastic Coated 
None 

Unknown 

Other, Please Specify 

(Matt~ lhal .,ty Z) 
Bare Steel 

Galvanized Steel 
Fiberglass Reinforced Plastic 

Cathodically Protected 
Unknown 

lU 

600 

CXJ 
c::::J 
r:::::J 
r:::::J 

c::::J 
r:::::J 
c::::J 
[I] 
c::::J 

c::::J 
c::J 
c:::J 
r:::::J 
c:::::J 

Other,PieaseSpecify Cast Iron 

I. SubstMce Cwrently or L.-t Storad 
In Grutest Quantity by Volume 
(Matt d._, app/yZ) 

~Empty 

b. Petroleum 
Diesel 

Kerosene 
. Gasoline (including alcohol blends) 

Used Oil 

Other, Please Specify 
c. Hlz.erdoul S&Dtance 

Please Indicate Name of Principal CERCLA Substance 
OR 

Chemical Abstract Service (CAS) No. 
Mark box II if tank stores a mixture of substances 

c1. Unknown 

I. AddlUonallnformallon (for tanka permanently 
taken out of Mrvlce) 

•· Estimated date last used (mo/yr) 
b.( .. imated quantity of substance remaining (gal.) 
~rk box II if tank was filled with inert material 

(e.g., sand, concrete) 

EPli' Fonn 7530-1 (11·85) AewrM 

c:::::J 

c::::J 
c:::::J 
c:::J 
CJ 

RAD Waste 

I 

ll 

550 

rx::J 
c::::J 
r:::::J 
r:::::J 

r:::::J 
c::J 
r:::::J 
II] 

I 

TenkNo. 
TA-55-16 

ll 

550 

I 

TenkNo. 
TA-55-17 

11 
3.000 

c:::::J 

CI:J 
c::::J 
c::::J 
c:::::J 

c:::::J 
CJ 

I 

Tank No. 
TA-59-6 

20 
Un kn mm 

I 

Page2 



ENCLOSURE 13 

RESPONSE TO NOD QUESTION 10 

ATTACHMENT 1: AUGUST 7, 1985 HEALTH ASSESSMENT 
TRANSMITTAL LETTER 

ATTACHMENT 2: NOVEMBER 25, 1985 AREA P CLOSURE 
PLAN TRANSMITTAL LETTER 

ATTACHMENT 3: MAY 21, 1986 TRANSMITTAL PROPOSED 
FOR TASK ORDER FOR UNDERGROUND 
STORAGE TANK TESTING 



: 

PARTIAL RESPONSE TO QUESTION 10 

A. WASTE DISPOSAL AREAS 

ENCLOSURE 13 
RESPONSE TO NOD QUESTION 10 

Area L _ 
Information on known or potential releases from Area L 

via ground water, surface water, air, subsurface gas and 
soil are detailed in the RCRA Part B Exposure Information 
Report, dated August 1985. A copy of the letter 
transmitting this document to EPA is enclosed as Attachment 
1. 

Area G 
Potential release of hazardous waste or radionuclides 

from Area G is via storm runoff. Nine sediment sampling 
stations outside the perimeter fence at Area G are sampled 
annually for radionuclides, inorganics and extractable 
process (EP) toxicity constituents. Analytical results are 
reported annually in the environmental surveillance report 
(e.g., pp 50-1, "Environmental Surveillance Report at Los 
Alamos during 1985"). {Enclosure 19) 

Area P 
Information on potential releases from Area P is 

presented in the "Area P Landfill Closure Plan," dated 
November 1985, and submitted to EPA, as indicated in the 
attached transmittal letter (Attachment 2). As stated 
therein (p. 3-6), leaching of barium to the alluvium in 
Canon de Valle is judged to be the only potential pathway of waste migration. 

B. UNDERGROUND STORAGE TANKS 

Potential releases from underground storage tanks (UST) 
are being addressed by a subcontract under development to 
assist the Laboratory in prioritizing the Laboratory's UST 
and subsequently testing tanks. The attached proposal 
(Attachment 3) details the Laboratory's current approach to 
tank testing. 



r. ·' 

Department of Ene ATT • 1 : 
Albuquerque Operation! 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

U. S. Environmental Protection Agency (6AW) 
Mr. William N. Rhea, Chief 
Hazardous Materials Branch 
InterFirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Dear Mr. Rhea: 

.... - j 

ENCLOSURE 13 

AUGUST 7, 1985 HEALTH 
ASSESSMENT TRANSMITTAL 
LETTER 

AUG 0 ~ 1985 

Attached is the "Health Assessment" report·. that addresses the potential 
for public exposure to hazardous waste at Los Alamos National Laboratory. 
This report is required under Section 3019 of the Resource Conservation 
and Recovery Act (RCRA) reauthorization amendments of 1984. 

If you have any questions, please contact Avedon Gallegos (FTS 843-5288) 
of my staff. 

Attachment: 
As stated 

cc: 

Sincerely, 

Original Signed By 
Gary M. Granere 

r Harold E. Valencia 
Area Manager 

Peter Pache, NMEID, Santa Fe, NM, w/att. 
J, Aragon, HSE-00, LkNL, M.S. P228 

$• ~C. Adams, ADTS, LANL, M.S. Al20 
~. Gunderson, (HSES-85-927), LANL, M.S. K490 

A. Drypolcher, HSE-8, LANL, M.S- K490 



' . 
~· 

ENCLOSURE 13 

Department of Ene 
Albuquerque Operation 
Los Alamos Area Office 

ATT. 2: NOVEMBER 25, 1985 AREA P 
CLOSURE PLAN TRANSMITTAL 
LETTER 

Los Alamos. New Mexico 87544 

CERTIFIED Mt\IL - RETURN RECEIPT REQUESTED 

Denise Fort, Director 
N.M. Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, NM 87504-0968 

Dear Ms. Fort: 

NO_V 2 5 1985 

As the result of 40 crR 270.73 (C) (2), interim status for land disposal 
units at Areas L & P was terminated on November 8, 1985. This paragraph 
of the regulations requires owners and q>erators to certify that their 
facility is in compliance with gro\.U"ld water roonitoring requirements 
(either ground water nonitoring or a ground water nonitoring waiver). 

A closure/post closure plan for Area P is submitted with this letter in 
accordance with 1ltMR 206 C.2.C. (3) (a). 

Enclosed an:J listed below are selected amendments to IDs Alanos National 
Laboratory's Part B hazardous waste permit application for partial closure 
of AreaL: 

Amendments to Part B Closure Plan: 

1) Amend Section 9.1.2 by adding: "Closure of the shaft 
disposal portion of Area L is scheduled for 1986 and 
constitutes partial closure of Area L. The landfill 
portion of Area L is therefore closed under interim 
status. 

2) Arrend Section 9.4.5.4 by adding: "The schedule for closure 
of the Area L shaft landfill is given in Table 9-11A." 

3) Amend Section 9 tables by adding Table 9-11A. 

These amendments arrl new schedule attest to the fact that Area L landfill 
has stopped accepting waste and has been closed as of November 8, 1985. 

A complete amended Part B application will be forthcoming to reflect (1) 
closure of Area L landfill disposal unit, (2) Notice of Violation related 
changes, arrl (3) Notice of Deficiency related changes. 



.. Denise Fort -2-

If you have arr:t questions, please call Avedon Gallegos of my staff at 
667-5288. 

Enclosures: 
As Stated 

cc: 

Sincerely, 

• ·~ '. ' ~ • • t 

H.c·~"'l t.. \15~~rrt•~ 

Harold E. Valencia 
Area Manager 

A. Davis, USEPA, Region VI, Dallas, TX 

bee: 
A. Tiedrnan, IANL, ADTS, MS A120 
J. Aragon, IANL, HSE-00, MS P228 
R. Garde, IANL, HSE-7, MS E518 

~-, .. .:.~· Gunderson, IANL, (HSE8-85-1445), HSE-8, 
~ :_....,._ • Drypolcher, IANL, HSE-8, MS E518 

MS K490 

J. White, IANL, HSE-8, MS E518 
CRM-4 (2), IANL, MS AlSO 

R-00076A 



Mr. G. M. Daly 
Senior Contract Administrator 
Materials Management Division 
Los Alamos National Laboratory 
P.O. Box 990 
Los Alamos, New Mexico 87545 

May 21' 1986 

ENCLOSURE 13 
ATT. 3: MAY 21, 1986 TRANSMITTAL 

PROPOSED FOR TASK ORDER FOR 
UNDERGROUND STORAGE TANK 
TESTING 

Project No. 301017 

Transmittal, Prooosal for Task Order for Underground Storage 
Tank Testing Services Under Subcontract 9-XS5-Z3779-1 

Dear Mr. Daly: 

We are pleased to submit this proposal in response to the Request for Proposal 
for Task Order under Subcontract 9-XS5-Z3779-1. After discussion of the tech
nical facets of the required services with HSE-8 and HSE-7 staff members, we 
propose that the Statement of Work for the Task Order be revised to read as 
follows: 

Assist in prioritizing the Laboratory's underground 
storage tanks (USTs) and categorize as tight or leaking, 
assist in developing a database for the USTs and testing 
results as requested, and recommend remediation response 
options for any USTs categorized as leaking from testing. 

We believe that this revised Statement of Work will provide responsible Los 
Alamos t~chnical staff with the latitude to request assistance in efforts 
closely related to UST testing without issuance of additional small task 
orders. Our proposed approach to performing the services required by the 
revised Statement of Work is provided in Attachment A. Cost estimates for 
these services are given in Attachment B. 

If you have any questions or need clarification of the information provided 
herein, please contact the undersigned. We look forward to providing 
professional tank management and testing services to Los Alamos National 
Laboratory in a timely manner. 

Sincerely, 

. J -1!/ /" ·; )'J. _:;]· UA.A_~ ,~~ 
Samuel F. Vecchi.ola 
Assis:ant Generai Manager 
Albuquerque Ooera:ions 

Attachments 

RegJOncl OH;ce 
!T CorporctJOn • 23.;0 Alamo S~ree1. S E • S'Ulte 306 • A.lbuque;que New Mex:cc 87106. 505-8.;2-0535 
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A'I"'' ACHMENMT A 

IT CORPORATION'S APPROACH TO UNDERGROUND STORAGE TANK TESTING AND MANAGEMENT 

The activities described below constitute a well-conceived, comprehensive 
underground storage tank management program that is phased to permit tasks to 
be performed in a stepwise, cost-effective manner. This IT-proposed approach 
is also responsive to the fact that limited financial resources for tank man
agement usually restrict the total level of concurrent activity. Performance 
of the tasks sequentially (performance of portions of tasks concurrently is 
also effective) permits directing available resources towards the most 
pressing potential problems. The activities typically performed by IT to 
support an underground storage tank management program are the following: 

• Development of a tank inventory database 

• Prioritization of tanks for testing 

• Selection of appropriate testing methods for each tank type 

• Implementation of testing program 

• Selection of alternative remedial response options for leaking tanks 

• Performance of selected remediation methods. 

The first five activities are included in the revised Statement of Work and 
are discussed below. 

TANK DATABASE 
IT can assist the Laboratory in developing a database suitable for a personal 
computer for its underground storage tanks. The database would comprise 
fields containing information on the tank/piping systems, substances stored in 
tanks, tank testing/monitoring information, and site specific hydrogeologic 
information. Database output could be coded to meet any reporting formats the 
Laboratory may ~equire. In addition, the database could be queried on several 
fields to provide report-specific information. 
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TANK PRIORITIZATION 
IT will assist the Laboratory in prioritizing its USTs for tank testing. Tank 
notification forms, submitted to the State of New Mexico to comply with the 
1984 amendments to RCRA, provide base-line data on each tank. Using 
notification form data such as age, capacity, substance stored, and tank/ 
piping material, IT has prepared a draft prioritization of the Laboratory's 
nonradioactive materials tanks. These tanks are grouped as Priority I, II, or 
III and presented in Tables 1 through 3, respectively. Final tank prioritiza
tions should consider not only notification form data, but also tank inventory 
records, site inspections, and engineering as-builts (where available). 

SELECTION AND DESCRIPTION OF TESTING METHODS 
There are four classes of methods utilized by IT Corporation to detect leaks 
in underground storage tanks:< 1> 

• Volumetric (quantitative) leak testing, for leak 
indication and leak rate measurement 

• Nonvolumetric (qualitative) leak testing, for leak .indication 

• Inventory control 

• Leak effects monitoring (e.g., monitoring wells). 

In conjunction with inventory control, IT proposes periodic volumetric testing 
methods for the Laboratory's nonradioactive materials tanks and leak effects 

----·· - ·------monit~rinK.JC~r _the radioactive materials tanks. The remainder of the proposal . - --- * ---- ··-- --- -

addresses nonradioactive materials tanks only. 

There are ten volumetric testing methods currently commercially avai:able 
which meet the testing criteria specified in the original task order. -~ has 
no resident tank-testing technology and therefore selects various testing 
methods depending on specific client requirements. 3ased on the range of :ank 

( , ) - ~ ~1 • k • d T · ~rom ~. ~la l an ~. Broscious (IT Corporation), 1986, Underground ~ank 
Leak De:ection Met~ods: A State-of-the-Art Review, ~PA/600/2-86;001. pre~ared 
~or :he U.S. Environmental Protection Agency, Cincinnati, Ohio, ~21 p. 
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capacities, ages and substances stored at the Laboratory, there are three 
volumetric tests which should be considered--Heath Petro Tite Tank and Line 
Testing, Horner Ezy-Chek Leak Detector, and Tank Auditor. Each of these 
methods is described below. 

Heath Petro Tite Tank and Line Testing- Manufacturer's Soecifications(l) 
This test is essentially a fluid-static (standpipe) test. The tank and 
standpipe (installed fn the tank opening) are completely filled. A loss can 
be observed and measured to 0.01 gallons. A one-gallon graduate is used to 
measure the exact amount of gasoline (or other liquid) added to or drained 
from the standpipe to maintain a constant level. The constant level results 
in a uniform tank pressure. 

A circulating pump draws tank fluids from at least six inches below the tank 
top through a suction tube; if necessary, the tube is lengthened by a hose 
extension. The liquid is discharged under approximately 25 pounds per square 
inch pressure through a discharge hose into sections of tubing which have been 
coupled together to form an outlet jet at the bottom of the tank. This jet is 
adjusted to be above any water or other contaminants in the tank bottom and is 
adjusted to be below any drop tube. The jet is directed 45 degrees upward 
from the center line of the long tank axis. These suction and jet systems 
create a vortex-like swirling motion in the tank and attempt to produce a 
uniform temperature throughout the tank. 

The uniform temperature obtained by circulation is electrically measured by a 
thermistor in the bottom of the suction tube. The thermistor is located 
approximately six inches below the top of the tank. Temperature changes are 
constantly measured. Volume changes are calculated from the temperature 
changes. The calculated volumes are subtracted from the volume change mea
sured by the graduate. Measured volume changes are due to tank-end deflection 
of leakage. Any difference between the calculated and measured volumes in :he 
iS to 30 minutes after :ank-end deflections cease (approximately two hours) is 
considered to be leakage if :t is equal to or more :han 0.05 gallons per hour. 

The minimum time to perform :~e :est is 2.5 hours. :he ~ntire test can 
~sua~~y be completed in one worKing ~ay. 
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Horner Ezy-Chek Leak Detector- Manufacturer's Specifications(i) 
In this method, the level change is measured by monitoring the pressure change 
through a bubbling system. The storage tank is typically overfilled into the 
fill pipe. However, the testing can be taken at any level in the standpipe: 
above the highest point in the tank, in the fill pipe, or in the tank. 

The system consists of a standpipe, an averaging temperature probe, an air 
supply tank and chart recorder. The liquid level change is monitored with a 
sensitive pressure gage. The pressure recorder has a full range of approxi
mately one ounce of pressure. The air supply forces a small flow of low 
pressure air into the top 1/2-inch of liquid in the tank, through a 1/4-inch 
tube clamped to the fill pipe. The recorder measures the pressure necessary 
to cause the bubbling action. If the recorder charts a straight line, the 
liquid level is not changing. The temperature change is monitored with an 
averaging temperature probe to compensate for the volume change due to the 
temperature variation during the testing period. 

Complete tank testing includes at least four 15-minute testing periods and 
could usually be performed with 0.01 gallons per hour leak detection accuracy 
within four hours after the tank is topped off. 

Tank Auditor -Manufacturer's Soecifications( 1) 
This is an electromechanical system for detecting leaks in underground piping 
and tank systems. The method operates on the Archimedes Principle of 
Buoyancy. 

The major component of this system consists of a product height deviation 
transducer, a temperature probe height deviation transducer, a temperature 
probe, and a recorder. A force deflection transducer supports a negatively 
buoyant member within the liquid-filled fill pipe. Buoyancy forces are 
changed due to product level change and create a linear deflection of the 
force transducer that is sensed by a noncontact electronic probe with a 
voltage output proportionate to the deflection of the force transducer. The 
temperature probe, consisting of a thin-~alled hollow cylinder closed at the 
bot:om and opened at the top, is placed into the fill pipe. The length of 

4 
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this probe is equal to or greater than the tank diameter. The probe is filled 
with product. A force transducer, similar to the product height deviation 
transducer, is used to sense height deviations within the probe. ·A recorder 
receives the output voltage from the transducers and the results are printed 
on a strip chart. At the end of a 15-minute test, the recording is stopped. 
The total volume change due to a leak is calculated. At the beginning and end 
of each test, both transducers are calibrated by addition and/or removal of 
known volumes of the product from the temperature probe and the tank. 

If the tank is filled prior to a test, the test is conducted at least three to 
four hours after tank fillup. The average time required to test a single 
tank, including setup and dismantling, is one hour. Typically, an additional 
hour of testing is required due to unusual situations such as piping leaks, 
tank leaks, presence of an air pocket, siphon systems, and common vents. The 
detection method has an accuracy of 0.05 milliliters (0.00001 gallons) gross 
volume change in a four-inch fill pipe and 129 milliliters (0.03 gallons) 
gross volume change in a half-full, 10.5-foot-diameter tank. Therefore, the 

( _ tank could be tested even when it is partially full. 

For the petroleum-product tanks, IT recommends the Petro Tite method. In IT's 
experience, Petro Tite and Ezy-Chek yield comparable results on tanks with 
10,000-gallon capacity or smaller. However, on larger capacity tanks with 
long horizontal dimensions, Petro Tite has been more reliable as a result of 
the method's unique product circulation, multiple equipment set-ups at each 
tank end, and overall temperature compensation for the entire tank length. 
The Ezy-Chek method averages temperatures measured in a single vertical pro
file with a temperature coil. While the temperature measurements are very 
accurate at that point, temperatures may vary significant:y twenty to thirty 
feet away from the coil in the other end of the tank. 

For the Laboratory's acid tanks, IT recommends the Tank Auditor method. :t is 
one of the few methods utilizing equipment materials compatible with acid 
mixtures. 

Several ass~~ptions have been made in preparing :ost e~timates ~or :ank 
:esting, inclt.:ding: 
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• All tanks are U.L. standard horizontal tanks. 

• All tanks which do not test tight will require 
unsurfacing to expose couplings, bushings, etc. While 
IT can provide the service, we assume the Laboratory has 
the equipment and personnel to arrange and provide for 
unsurfacing. 

• All tanks which do not test tight will require 
retesting, once unsurfaced. If logistics allow, 
unsurfacing will be performed at the time of testing, 
otherwise, retesting will be scheduled for the following 
phase. 

REMEDIATION OPTIONS 
It is probable that the tank testing program will identify some leaking tank 
systems among the Laboratory's tank population.( 2 ) This raises several 
issues, which were discussed at the May 13 meeting, and are discussed briefly 
below: 

Given a finite UST budget, what allocation of funds 
should be made to a tank-testing program? remediation 
program? 

• 'What are the Laboratory's federal/state/local regulatory 
requirements for reporting a leaking tank? remediating 
a leaking tank? 

Regarding the first issue, all participants in the meeting agreed that while 
it is important to budget remediation dollars, it is equally important to 
identify all existing problems in the tank population (i.e., leaking tank 
systems) such that remediation dollars can be applied to the highest priority 
problems. 

Regarding the second issue, leak reporting and remediation regulatory 
requirements are dependent on the specific characteristics of each leak. 
Leaking tank systems may be repaired, replaced, removed, or abandoned in 
place, depending on the cost-effectiveness of each option and Laboratory 

(2 )For purposes of the cost estimates, we have very conservatively asslli~ed 
:hat fifty percent of the tanks are leaking. Thirty percent of :he tanks 
":'irst-time" tested at retail outlets are found leaking. 
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policy. Follo~ing tank remediation, current state regulations require ~hat 
the tank site be investigated to determine the extent of contamination and the 
potential threat to public health and the environment caused by the con:amina
tion. The investigation may include sampling and analysis of soil, ~ater, 
and/or vapors, hydrogeologic characterizations, plume migration evaluations, 
and health and environmental risk assessments. Corrective actions are ~hen 
performed at each site and may include soil treatment or removal, vapor 
abatement, product recovery, and/or ground-~ater decontamination. 

IT proposes to include general guidelines for remedial options in the final 
report ~hich can be applied to each leaking tank system identified by tank 
testing. Concurrently, IT proposed to assist the Laboratory in development of 
a Leak Response Plan for its underground storage tanks. This plan ~ould out
line the regulatory requirements for reporting and remediating leaking tank 
systems, the individuals to be contacted, criteria for initiating emergency 
response, procedures for correcting the tank leak, and procedures for site 
investigations. 
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TABLE 1 
PRIOHITY 1 TANKS 

PHOTECTION 
T/\NK AGE C/\P/\ClTY MATErnAL INTERNAL EXTERNAL PIPING SUBSTANCE STOREO -- -

Tfi-16-S'U 3'1 30,000 Steel Unknown Painted Bare Steel Fuel 011 T 1\- 16-5/111 3'1 30,000 Steel Unknown Painted Bare Steel Fuel Oil T/\--16-5'15 311 30,000 Steel Unknown Painted Bare Steel Fuel Oi 1 T/\-16-5~6 34 30,000 Steel Unknown Painted Bare Steel Fuel Oil 
'I'/\-U-IU51-l 3'7 10 ,ooo Steel None Painted Bare Steel Fuel Oi I TI\-O-IU51-~ 37 10,000 Steel None Painted Bare Steel Fuel Oil '1'11-0-1051-3 3'7 10,000 Steel None Painted Bare Steel Fuel Oil 
T/\-3-191 ').) 

LL. Unavailable Steel Unknown Unknown Copper Gasoline 
'1'/\-'J')-6 20 Unknown Steel Unknown Painted Bar·e Stee 1 Diesel 
'J'/\-16-196 35 II ,000 Steel Unknown Painted Bare Steel Gasul i ne 
'J'/\-35-19'{ 8 ~4,000 Steel Unknown Painted Bare Steel Dielectric Oil 

z Motor· Pool -1 9 10 ,ooo Steel Unknown Painted Bare SteeJ Casali ne ~ 
::v 

Molor· l1ool-2 9 10,000 Steel Unknown Painted Bare Steel Diesel z 
~ Ta11k Far111-lf If 25,000 Steel Unknown Painted Bare Steel Gasoline ~ Tank Far·m-5 ,, 25,000 Steel Unknown Painted Bare Steel Gasoline 
t~ 

Tank Far·m-2 ll 25,000 Steel Unknown Painted Bare Steel Fuel Ot 1 ~~ 
tr1 

Tank Farm-3 4 15,000 Steel Unknown Painted Bare Steel Gasoline n 
:.t: z 
0 r-
8 
-< 
n 
0 ::v 
8 ::v 
~ 
0 z 



TANK 1\GE CI\PI\CITY MATERIAL -- - -

T/1-3- 36-1 8 6,000 Steel 
TA-3-36-2 8 5,000 Steel 

'l'l\ -55- 1 ., 11 3,000 Steel 

'1'11-3-36-3 8 3,000 Steel 

'l'<tllk Fat·lft- l IJ 8,000 Steel 

'1'/\--~1-1~5 'I 1 ,ooo Steel 

'I'A-50-37 7 1,000 Steel 

..-

'fAilLE 2 
PRIORITY II 'fANKS 

PHOTECTION 
INTERNAL EXTERNAL PIPING 

None Painted Bare Steel 
None Painted Bare Steel 

Unknown Painted Hare Steel 

None Painted Bare Steel 

Unknown Painted Bare Steel 

Unknown Painted Bare Steel 

Unknown Painted Bar·e Steel 

SUBSTANCE STORED 

Gasoline 
Gasoline 

Diesel 

Diesel 

Kcr·osene 

Diesel 

Diesel 

~ 
:0 
z 
~ 

~ 
r--' 

~ 
() 
::r: 
~ 
§ 
--< 
() 
0 
:<J 

(3 
;v 

~ 
0 z 
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TAIJLE 3 
PIHOHITY II I TANKS 

PROTECTION 
TANK AGE CAPACITY MATEHIAL INTERNAL EXTERNAL PIPING SUBSTANCE STORED -- -

1\ • PETROLEUM PRODUCT TANKS 

TA-15-2'74 23 200 Steel Unknown Painted Copper Gasoline 
TA-35-159 10 Boo Steel Unknown Painted Bare Steel Dielectric Oil 
'J'A-55- 15 11 550 Steel Unknown Painted Bare Steel Diesel 'I'A-55-16 11 550 Steel Unknown Painted Bare Steel Diesel 
Motot· l'ool-3 9 500 Steel Unknown Painted Bar·e Steel Reclaimed Oil Motor· Pool-4 9 500 Steel Unknown Painted Bar·e Steel Reclaimed Oil 
TA-3-1255 6 800 Steel Unknown Painted Bar·e Steel Diesel 
TA-15-287 7 1,400 Stainless Unknown Painted Stainless Dielectric Oil Steel Steel 
Tl\-16-205 2 560 Steel Unknown Painted Bare Steel Diesel ~ 

;;:I 

~ 
'-l I:L AC lD 1' liNKS 
0 
~ 
r-

'I'A-21-325 111 5,200 Stainless None Fiberglass Stainless Acid (JIN03 ) ~ Steel Coated Steel () 
::t 

cr6 z T/\-3-110 3 300 Fiberglass None None PVC 0 r-
(chromic acid; mixed) 8 

-< 
() 
0 
A:J 

8 
A:J 

~ 
0 z 



ENCLOSURE 14 

RESPONSE TO NOD QUESTION 11 

ATTACHMENT 1: RECONNAISSANCE SAMPLING 

ATTACHMENT 2: 1980 REPORT ENTITLED "INTERIM 
ENVIRONMENTAL SURVEILLANCE PLAN 
FOR LASL RADIOACTIVE WASTE AREAS" 

ATTACHMENT 3: 1983 REPORT ENTITLED "SURFACE 
RECONNAISSANCE THROUGH 1980 FOR 
RADIOACTIVITY AT RADIOACTIVE WASTE 
DISPOSAL AREA G AT THE LOS ALAMOS 
NATIONAL LABORATORY" 

ATTACHMENT 4: 1983 UNPUBLISHED REPORT ENTITLED 
"PLAN FOR STABILIZATION OF RADIO
ACTIVE MATERIALS DISPOSAL SITES AT 
THE LOS ALAMOS NATIONAL LABORATORY" 

ATTACHMENT 5: SAMPLING PROCEDURES/ANALYTICAL METHODS/ 
CHAIN OF CUSTODY/AND QUALITY ASSURANCE 
PROGRAM 



IN PARTIAL RESPONSE TO QUESTION 11 

Reconnaissance Sampling 

ENCLOSURE 14 
RESPONSE TO NOD QUESTION 11 

Additional soil, sediment and water sampling was 
conducted at TA-16, Area P; TA-40 scrap detonatioh~ite; and 
TA-54 Area L and Area G; to help define the spatial 
distribution of any hazardous constituents. This 
reconnaisance sampling is detailed in Attachment 1 .. 

Vadose Zone Monitoring 
Vadose zone monitoring (e.g., soil moisture monitoring 

with psychrometers and neutron probe, pore gas sampling) is 
being conducted at Technical Area 54 waste disposal Areas L 
and G, and in adjacent side canyons. These activities are 
fully addressed in response to question 15, Enclosure 22. 

Environmental surveillance of Low-level Radioactive Waste 
Management Areas 

Environmental surveillance of radioactive waste 
management areas at Los Alamos documents compliance with 
appropriate standards, identifies undesirable trends that 
may require remedial actions, and monitors the performance 
of waste confinement. Radioactivity concentrations in air 
(particulates and moisture), water, soil, and sediment 
samples are measured, along with the levels of external 
penetrating radiation. Eleven radioactive waste management 
sites are monitored. One (Area G at TA-54) is currently 
active and the remainder (Areas A, B, c, E, F, T, u, v, w, 
and X) are closed or decommissioned. They are described in 
the yearly environmental surveillance reports (e.g., see pp. 
66-70 in the report entitled "Environmental Surveillance at 
Los __ Alamos during 1984," Enclosure 18) and also in the 
following publications: 

Attachment 2, W.R. Hansen, D.L. Mayfield, L.J. Walker, 
"Interim Environmental Surveillance Plan for LANL 
Radioactive Waste Areas," Los Alamos National Laboratory 
report LA-UR-80-3110 (1980) 

Attachment 3: D. Mayfield and W.R. Hansen, "Surface 
Reconnaissance through 1980 for Radioactivity at Radioactive 
Waste Disposal Area G at the Los Alamos National 
Laboratory," Los Alamos National Laboratory LA-9656-MS 
(1983) 

Attachment 4: unauthored, "Plan for Stabilization of 
Radioactive Materials Disposal Sites at the Los Alamos 
National Laboratory," unpublished report (1983) 
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ATT. 1: RECONNAISSANCE SAMPLING 

Reconnaissance Sampling 

Reconnaissance sampling was conducted at TA-16, Area P; TA-

40 scrap detonation site; and TA-54, Area L and Area G; to =-
help define the spatial distribution of any hazardous 

contaminants. 

Sample collection lind sample analyses were conducted in 

accordance with EPA p.coc.adu:res (US E::?A, 1985). 

Soil and sediment samples were analyzed for the following 
inorganic chemical constituents: Extraction Process (EP) 

toxicity constituents (i.e., arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver), nickel, 

beryllium, cyanide, nitrate, sulfates and soil pH. Samples 
collected at TA-54 were also analyzed for PCB's. 

Water samples were analyzed for the following inorganic 

chemical constituents: (1) Ag, As, Ba, Cd, Cr, F, Hg, Pb, --Se and nitrate regulated under primary standards (US EPA, 

1976) and (2) Ce, cu, Fe, Mn, Zn, sulfate, total dissolved 

solids and pH regulated under secondary standards (US EPA, 

1979). 

Nine sediment samples were taken from drainages downgradient 

from TA-54, Area Land Area G. At TA-16, Area P, 5 soil 

samples were taken from the toe of the dump, and 4 water and 

4 sediment samples were taken in Canon de Valle. Effluent 

discharged from Bldg. 260 was also sampled. The effluent 

furnishes base flow for canon de Valle. At TA-40, 



8 soil samples, 4 surface samples and a composite sample 

were taken. Fourteen samples, to a depth of 5.4 ft. were 

collected on a detonation pad. 

Detailed sampling procedures for each site, with maps of 

sampling locations are given below. 

References Cited 

us EPA, 1976: u.s. Environmental Protection Agency 
"National Interim Primary Drinking Water Regulations," us EPA report EPA-570/9-76-003 (1976). 

US EPA, 1979: U.S. Environmental Protection Agency "Natonal Secondary Drinking Water Regulations," Federal Register 44 (140) (1979). 

US EPA, 1985: u.s. Environmental Protection Agency, "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods" EPA-SW-846 (1985). 



Sampling Procedure 
Area P 

October 29, 1985 

Samples D-1, 2, 4, and 5 were taken from sediments in 

channels below dump; D-3 was taken from a low soil area at 

toe of dump. Samples were collected with a drive sampler 

3 l/2 inches in diameter and 4 inches long. 

Canon de Valle 

Water samples were taken at the following locations: 

(l) W-1 500 ft. upgradient from dump. 
(2) W-2 Below dump. 
(3) W-3 500 ft. east of W-2. 
( 4) W-4 1000 .ft. east of W-3. 
(5) Effluent from Bldg. 260 

Canon de Valle 

Sediment (S-1, s-2, S-3, S-4) was sampled from the same 

location as water samples. 

Background 

Two background samples were taken with a drive sampler off 

of Two Mile Mesa Road. 
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Sampling Procedure 
TA-40 

October 28, 1985 

Eight samples were taken with a sampler 3 l/2 inches in 
diameter and 4 inches long driven into the tuff. The volume 
of soil, sediment, or tuff collected averaged about 775 
grams. 

Samples lA, 2A, 3A, and 4A were taken with a sampler 3 l/2 
inches in diameter and 1 1/2 inches long driven into the 
soil, tuff, or sediment. The volume of material collected 
weighed an average of 300 grams. These sampling locations 
were offset from locations 1, 2, 3, and 4. 

Sample 9 (composite sample) was taken with a 2 3/4 inch 
auger ~o a depth of 18 inches. 

Samples SA through 5M were collected on pad to a depth of 

5.4 ft. using a 2 3/4 inch diameter auger. A core about 2 
inches long was taken for each sample. 



Sample No. 

5 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

Depth Cftl* 

0 to 0.6 
0.6 
1.0 
1.4 
1.8 
2.2 
2.6 
3.0 
3.4 
3.8 
4.2 
4.6 
5.0 
5.2 

*Note: At this time only samples 5, 5G, and 5M were submitted for analysis. 

Samples 6 and 8 were taken in runoff channels (sediments) 

from firing pad (8) and burn pit (6). Sample 7 was taken 

adjacent to burn pit. The burn pit resembles a cage. 

Sampling locations were modified to fit current drainage and 

to collect maximum possible contamination from explosions in 

an amphitheater. 





Sampling Procedure 
TA-54 (Areas L and G) 

October 28, 1985 

Sediment samples were collected in stream channels to a 

depth of about 2.5 inches. Samples were collected in 16 oz. 
glass bottles because analyses include PCBs. 

Sample locations are shown on the map: Locations 1, 2, 3, 
(4, 5, and 6 combined at culvert) 7, 8, and 9 are in 
drainages from Area G. Location 10 is in the drainage from 
Area L above the confluence with Canada del Buey. Sample 10 
is at the northeast corner of Area L. Sample 11 is at 

drainage from the northcentral part of Area L. 
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EP TOXICITY ANALYTICAL RESULTS FOR AREA P 
SOIL AND SEDIMENT SAMPLES 

EP Toxic 
Regulated Detect~ on 

Concentrationa Limit 
Parameter • Cma/Ll lma/Ll 1CJ. ~ Jl::.J. JC..i 1C2 ~ ~ ~ ~ ~ ~ 
Arsenic 5.0 0.05 ± 0.025 NO NO NO NO NO NO NO NO NO NO NO 
Barium 100. 1.0 ± 1.0 600 520 1.5 26 14 120 7.7 14 50 NO NO 
Cadmium 1.0 0.1 ± 0.1 NO NO NO NO NO NO NO NO NO NO NO 
Chromium 5.0 0.5 ± 0.5 NO NO NO NO NO NO NO NO NO NO NO 
Lead 5.0 0.5 ± 0.5 1.8 0.93 NO NO NO NO NO NO NO NO NO 
Mercury 0.2 0.001 ± 0.001 NO NO NO NO NO NO NO NO NO NO NO 
Selenium 1.0 0.05 ± 0.025 NO NO .NO NO NO NO NO NO NO NO NO 
Silver 5.0 0.5 ± 0.5 NO NO NO NO NO NO NO NO NO NO NO 
~Hazardous Waste Management Regulations (HWKR) 201.8.5. 

NO • Not Detected. 

) 
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MISCELLANEOUS ANALYTICAL RESULTS FOR AREA P 
SOIL AND SEDIMENT SAMPLES 
(concentrations in mg/L) 

Paramete_r 
-···-- Sampling Locations 

.D::.1. D-2 D-3 Il=L ll=.L S-1 S-2 S-3 S-4 Bkqd 1 Bkqd 2 

Ni <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.42 <0.1 <0.1 <0.1 
Be 1.4 1.2 1.3 1.1 1.1 0.9 0.6 0.9 1.0 1.5 1.3 
en 0.13 0.39 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 so4 0.4 0.5 0.3 0.3 0.9 0.5 1.6 0.9 0.5 0.5 <0.2 
pH 8.4 8.6 6.8 6.7 6.5 8.5 6.6 6.7 7.9 6.3 7.1 
N03 <0.9 1.0 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 

I I 



EP TOXICIT¥ ANAL¥TICAL RESULTS FOR TA-40 SOIL SAMPLES 

EP Toxic 
Regulated Detectign Samclinq Locations 

Concentrationa Limit 
Parameter • lmqJLl _lmQ/_Ll -- -1.... lA .L 4A .L 1A .L iA L ~ .2M L L .L 2._ 

Arsenic 5.0 0.05 + 0.025 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Bariua 100.0 1.0 + 1.0 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Cadlaiwa 1.0 0.1 + 0.1 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Chroaium 0.5 0.5 + 0.5 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Lead 5.0 0.5 + 0.5 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Mercury 0.2 0.001 + 0.001 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Selenium 1.0 0.05 + 0.025 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
Silver 5.0 0.5 + 0.5 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

:Hazardous Waste Management Regulations (HWMR) 201.8.5. 
NO • Not Detected. 
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MISCELLANEOUS ANALYTICAL RESULTS FOR TA-40 
SOIL SAMPLES 

(concentrations in mg/L) 

~iil[iilllliti[ ~~mglins L2~iiltion§ 
~ _a_ _L_ __lA_ _1.._ -1A,._ ___!__ _!A.... _L_ ~ a_ _L__L § _L 

Ni <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Be 1.5 1.6 2.0 1.8 1.8 1.9 1.8 1.9 2.5 1.7 1.9 1.9 2.1 2.4 2.5 
en 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
so4 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 0.6 0.2 <0.2 <0.2 <0.2 1.0 
pH 6.6 6.4 6.3 6.6 6.6 6.6 6.8 6.7 8.4 8.8 6.5 5.9 7.5 6.7 7.4 
N03 <0.9 <0.9 <0.9 1.3 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 <0.9 1.3 <0.9 <0.9 <0.9 

I I 



Parameter 

Arsenic 

Bariua 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

SilVP ... 

luaz< 
2ND • 

EP Toxic 
Regulated 

Concentration1 
' (IIIQ}L}_ 

5.0 

100.0 

1.0 

5.0 

s.o 

0.2 

1.0 

TABLE 

Detection 
Limit 

_ 1JILa/L} 2 

0.05 ± 0.025 

1.0 ± 1.0 

0.1 ± 0.1 

0.5 ± 0.5 

0.5 ± 0.5 

.001 ± 0.001 

0.05 ± 0.025 

EP TOXICITY ANALYTICAL RESULTS FOR 
TA-54 SEDIMENT SAMPLING STATIONS 

_ ~ _DelrtlL_IIlterYals in Feet 

ll=-1 ~ 2i::.l 2i=i .ll=1 ~ 
NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

~ 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

2..i=.lQ .ll::.ll M.=li 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

' . ' 



MISCELLANEOUS ANALYTICAL RESULTS FOR TA-54 
SEDIMENT SAMPLING STATIONS 

(concentrations in mg/L) 

I 

Parameter Sampling Locations 

54-1 54-2 54-3 54-4 54-7 54-8 54-9 54-10 54-11 54-12 

Ni <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Be 1.9 1.9 1.3 1.3 2.7 2.5 1.2 1.7 2.0 2.4 
en 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.0.1 
so4 0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 0.3 
pH 5.5 5.6 5.8 5.3 5.7 5.8 5.0 5.3 5.4 5.8 
N03 <0.9 1.3 - <0.9 1.7 <0.9 <0.9 <0.9 <0.9 <0.9 
PCB ( llg/g) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

I I 



CHEMICAL QUALITY OF WATER AT AREA P 
Primary Chemical Quality (concentrations in mg/i) Sampling 

Location Aq _illL ~ Cd cr _F_ Hg JL Pb Se Area P-W-1 <0.001 0.001 4.9 <0.002 0.010 0.35 <0.001 1.0 <0.001 <0.003 Area P-W-2 <0.001 0.001 5.4 <0.002 0.009 0.31 <0.001 0.8 <0.001 <0.003 Area P-W-3 <0.001 0.001 6.0 <0.002 0.010 0.39 <0.001 0.9 <0.001 <0.003 Area-P-W-4 <0.001 0.001 6.2 <0.002 0.010 0.34 <0.001 0.8 <0.001 <0.003 Effluent <0.001 0.001 24.1 <0.002 0.010 0.44 <0.001 7.0 <0.001 <0.003 

Bldg. 260 

Primary 0.05 0.05 1.0 0.01 0.05 2.0 0.002 --- 0.05 0.01 

Maximum 
Contaminant 
Level a 



Sampling 

Location __QL Cu Fe Mn so4 Zn TDS PH 

Area P-W-1 13 0.002 0.049 0.002 8.3 <0.001 138 7.2 

Area P-W-2 12 0.002 0.028 0.010 9.1 <0.001 141 7.4 

Area P-W-3 13 0.002 0.042 0.004 9.5 <0.001 i39 7.5 

Area P-W-4 11 0.002 0.012 0.002 7.7 <0.001 139 7.5 

Effluent 3 0.002 0.006 0.002 2.5 0.011 195 7.4 
Bldg. 260 

Secondary 250 1.0 0.3 0.05 250 5.0 500 6.5-8.5 

Maximum 
ContaEinant 
Level 
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Miscellaneous Chemical Analyses 
(concentrations in mg/1 unless indicated otherwise) 

Sampling Total Conduct Location Si02 ca _Mg_ _L _1@_ co3_ HC03 p Hard Ms/m Ni Be 

Area P-W-1 38 15 4.5 2.9 15.6 <0.5 71 <0.10 65 196 <0.05 <0.01 

Area P-W-2 38 16 4.6 3.0 15.8 <0.5 72 <0.10 65 197 <0.05 <0.01 

Area P-W-3 37 16 4.6 3.0 15.9 <0.5 73 <0.10 66 198 <0.05 <0.01 

Area P-W-4 38 16 4.6 3.0 15.7 <0.5 74 <0.10 68 199 <0.05 <0.01 

Effluent 75 10 2.9 2.0 11.5 <0.5 59 <0.10 61 178 <0.05 <0.01 Bldg. 260 

aReference: US Environmental Protection Agency "National Interim Primary Water Regulations," u.s. EPA report EPA-570/9-76-003 (1976). 
bReference: u.s. Environmental Protection Agency "National Secondary Drinking Water Regulations," Federal Register 44 (140) (1979). 
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PREFACE 

INTERIM ENVIRONMENTAL SURVEILLANCE PLAN FOR LASL J\~:'IOA:TIVl w;..sT~ A~U .. S 

This document describes the surveillance plan beir.? iMp1eme~tej t0 

monitor and assess environmental conditions at radioactive -aste ~na;~
sites of the los Alamos Scientific laboratory (LASL}. ~or dJCir·t"tat;on 
of the gene:-al envirortnental surveillance of Los Aline) Scientific Lat,or,a
tory, which include~ some special sampling stations at waste are~s. t~E 
reader is directed to the series of Annual Environmental Surveillance 
Reports. This report documents the wnethodo1ogy for assessing tt-.e surface 
conditions and subsurface conditions It radioactive waste site~. ~he e~e-

cution of the plan may vary slightly for specific waste sites due to 
individual differences. The tenns waste site. waste bu.rial are.:~, and •aste 
management area are synonymous and interchangeatle. The te~ soil refers 

to both soil and rock .. terials. 

·The general surveillance of the Los Alamos Scientific labcr~t~rf and 
area includes food sampling, air s~pling, soil and sedi~nt sa~pling, and 
water sampling. The sampling locations are situated t·:.. detHt 111: • '"dtior, 

from the waste areas IS well as the operating hcilitH·s ~~~ t~"~l ~tt:JratMy. 

In 1979, the Department of Energy (DOE} issued interirr. O~f'rt~ior.oi 

criteria for rtdioacthe waste areas owned or oper•tt·~ by ocr anc lB cor.· 

.tractors. This document is ~ant to be responsive to the surw~·'l!r~~ 

requirements listed in the DOE interiM criteria. 

I 
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1.0 INTRODUCTION 

1.1 OBJECTIVES OF THE PLAN 

The objectives of this surveillance plan are to: 

. provide information to evaluate whether radioactive waste sites 

at lASL are being managed and ~aintained in an e~viron~r~~lly 
acceptable manner; and whether applicable crit~ria, ~;c~ ~s thf 

DOE Interim Criteria for Waste Management are met . 

• identify and document possible changes over time fer eacn area. 
provide data for the Annual Environmental Surveillance Report anj 

• other environmental documentation that ~ight be reQuired prior to 
changes or additions to activities at LASL. 

1.2 SCOPE AND APPROACH 

The obj~ctives of the plan are expected to be ~et by taking 

pertinent measurements in the environs to enable an evaluation of 
~ritical pathways to man from waste m~nagement areas. The evaluation 
will include 1 comparison of results 1gainst lppliceb1e regulatory 
standards and guidelines. The scope of this plan is presently 

limited to radioactivity. 

2.0 THE PLAN IN SUMMARY 

Each waste disposal area will be evaluated for r~dio1ogica1 

conditions each year. This surveillance plan includrs a tr1e~ surv~i 
of each site each year (Annual Survey), and an e)tensive surve1 !t eac• 
of the two or three sites (depending on their size) each year (~f~ai~f~ 

Survey). 

-1-



2.0 TH£ PLAN IN SUMMARY (Continued) 

The Annual Survey IS described in Seclion 3.1, i~ a ~rief 

reconndissance end assessment based on mea:~rem€nts intentjally 

biased to emphasize the most likely locations of conta~inat~cr.. "'~ • < I ' • 

bias is ~ecessary to achieve brevity in the surveys. All areas -ill 

be surveyed for the first time· the end of (FY) 1981 and annua11y vert:

after. rortable radhtion detection instr~.JT~ents wi 11 b< used tc sc~~ 

the surface IS described in Section 4.1. Sa~ples of med1a anaJ inclu~r 

soil, vegetation, end small rodents to provide a rapid indication of 

residual waste distribution in the environs. Airborne radioactiv~ty 

and penetrating radiation in the vicinity of waste areas, as monitored 

by the routin~ environmental surveillance program, will bP incorporatec 

in evaluation of the waste management areas. 

Soil samples will be taken at surface locations where unusual 

radiation has been obs~rved or where waste migration wo~ld most likely 

pccur. These samples will indicate qualitatively whether movement ha~ 

been caused by surface runoff or wind. Occasional subsurface soil 

samples may be taken at selected locations to investigate t~e p~tentia~ 

for subsurface migration. Vegetation samples would bP g?.thered fr~ 

the immediate area around soil samples to indicate qualitatively 

whether transfer to vegetation has occurred. Rodents woulc be trapped 

from transects as wide as the rodent's normal range arounc a locatic~ 

of known or suspected residual radioactivity to indicate QJalitat'·•tlJ 

whether transfer to animals has occurred. Sampling and an~~yticc; 

methods are destribed in Sections 4.0 and 5.0. 

The Detailed Survey is described more thoro~ghly in Sectior 3.~. 

This survey would be performed on each waste area at le~~t once f:•e-·J 

-2-



five ytars, with two or three areas being subject L tht detail£·c 

survey any given year. The greater detai~ ~~ld permit quantitat,.~ 
-

interpretation of radiological conditions and trends. Soil saM~~,~~ 

may include both surface and subsurface soils. Subsurface ur.-:~ 1e:

wo~ld be taken outside of or below disposal excavations (pits or 

shafts), but would avoid penetrating them. 

3.0 THE PLAN IN DETAIL 

Before the initial annual survey is begun, a literature ano dd~c 

review would be conducted in order to evaluate the known inforrr~tior 

about each disposal area. The evaluation will include data and docu-

ments such as inventories estimated for each waste area, the physical 

and chemical forms of the wastes, r.~ethods c-f handling and disp:-sal, 

and existing pertinent environmental ~~s~reMents. The i~itial 

c~pilation and evaluation will be updated for successivt surveys -

both annual and detailed. 

Concurrent with the initial annual survey, a sa~pli~g orid ~i11 

be established at the site by civil engineering survtys. it1is "'iil 

1) facilitate locating or relocating points fror e~ch \,rvef, anc 

2} enable accurate ~pping of sample poir.ts. 

Both annual and detailed surveys will include: 1) surfa:t S(ans 

and in-situ measurements for radioactivity• 2) sa~ple~ fr~ environ

mental mediai 3) sample analysis; 4) data recu:tior., ev~l~ation, ar~ 

reporting. New data will be integrated witl'l tht: com;1le~ inforr~Uor, 

to evaluate the condition of the waste area under stud... Tl'l£- -~~~~ 

area" being evaluated are: A, B, C, G, T, and V, kr,own or susvt~tf'~ 

to contain transuranic (TRU) ~stes; U known to conta1n rt~idu! trif 

227Ac wasteSi E with known uranium and suspected 3H •astes. f • 1 t' 

-3-



... 

known 137cs and 90sr; H and K where 3H has bfen ot .er.ed; J ""' t>r·t:' 

~H is suspected• W where irradiated Na is buried; ) e ... pe~ ted t( cor.

tain some longer lived activation products ""; th 2 ~ 5u. ar.d _y .. n<.•wr. t,; 

certain uranil~Tl. These areas are discussed in greater detail '" 

Appendix 8 of this plan. 

3.1 ANN~L SURVEY 

Each year all waste areas except those sched~led for dr:dile~ 

survey will be given 1 brief annual survey. Tas~s for t~e Ar"ir.-."1 (,urvt>_.s 

"'ill be: 

1. Observe and denote the condition of access barriers, blclfill, 
or anything obvious that might adversely influence the integrity 
of waste confinement; and maintain the sam~ling grid as needed 
(for example, replace missing survey stakes). 

2. Scan surface areas with portable radiation detection instruments 
as described in Section 4.1 to locate spots of unusual radioactivity. 
In the absence of existing measurements, the area over the waste 
repositories (pits and shafts) and/or within access barriers .o~1d 
be scanned to delineate pathways from potential sources. Then a 
perimeter margin 20 to 30 meters (about 66 to 100 feet) wid~ w~~ld 
also be scanned subject to accessibility an~ safe working conditior.s. 
Results greater than the M;nimum Detection level of the instr~nt 
would be flagged and ~rked on a ~P of the area. 

3. Collect in-situ spectra at locations where elevated radioactivity 
was observed in Task 2 or in prior surveys by ~eans rf ~ pcrtatle 
multichannel analyzer (~~A) connected to radiation dete:tcr~ •~ 
described in Section 4.1. These spectra ~Y help to id~nt1~y • ray 
and ganrna ray emitting radionuclides that Ny be preser1t. 

4. Collect soil samples at selected locations to provid~ d~ta on 
concentrations lower than portable 1nstrLT.~ent lir;fU, ard, H pc:.~1t>ll·, 
prior to emergence of spring growth to r.inimize ccr:pli~dticr~ durin::J 
collection and interpretation. Sasr.pling locations will includf' sp~:ts 
where elevated rad11t1on readings were obtained. areas w~er< su~
sidence is associated with disposal excavations, or sp:ts w~~re pr~
c1pitat1on runoff could collect. These samples wo-.~ld LJe ar''4z': !" the laboratory for appropriate radioisotopes (prfrdrilJ "' • "P~o~, 

H, and uranium), leavinq 1dequate sar.ple for subsequer.t rAj~ois~tc;1( 
analyses and analyses for nonradioactive pollutants. Rt 1

tr to 
Section 4.3. 

5. Collect vegetation at soil samplina locations as df\cr;bt~ 'r 
Section 4.4 during the growing season of tne specie~ ~,, .. (C' ito~ ~H. 
Submit samples to the analyt1cal laboratory for radfoc~~~~~, 



( 

3. 1 ANNUAL SURVEY (Continued) 

enalyses (ordinarily 239 •240Pu, 3H, and uraniu~). Oete<tior 
limits will be .a1nte1ned well below regulatory standards or 
guidelines. 

6. Collect small roder.ts from selected zones of the w~~te dispos~1 
area, if populations warrant end time permits. Tissues wuuio 
be pooled for radioisotopic enalysis es described in Section 4.5. 

' 

7. A summary of the survey, its conclusions end evaluation will be 
prepared including recommendations for remedial action or for 
desirable additional data. 

3.2 DETAILED SURVEY 

The tasks for the detailed survey would include all Tas~s 1 

through 7 of the Annual Survey (see Section 3.1) performed in such 

a way as to take advantage of previous Annual Survey information and 

to provide more detailed understanding. For example, ~ethods or 

instruments used for scanning or spectra collection (Tas~s 2 and 3) 

s~ould en~ompass more locations or lower detection limits. Soil, 

vegetation, and rodent sampling (Tasks 4, 5, and 6}, would be ~ore 

intensive. 

Additionally, the Detailed Survey would atte~~t to evaluate 

potential subsurface movement of contaiT'Iinants by tn~ fo11:--in; tas~: 

Task 8: When appropriate, samples could be collected 
at depths of 1 to several meters below the 
depth of the original waste repositories, and 
adjacent to them at a sufficient distance to 
preclude p,netration into the actual waste 
~ter1als. Immediately after the collection 
of the samples, these holes could be cased for 
future use, such as well logging or moisture 
monitoring, for example. For more detail, see 
Section 4.3.2. 

4.0 METHODS 
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4 1 FJELD INSTRUMENTS AND RADIOACllVITY ME.ASUREME~fTS 

Portable radiation detection instruments will oe u~fd to sc~r 

and to take integrated Measurements. These measurel'lfnts co~er n, 

energy spectrum from 10 keV (the leading edge of 17 keV x-rays 

emitted during elpha decay of most transuranic ~terials) tc 3CQC 

keV. This includes ess~ntially al~ "'-ray and ga!TI'ia rays that rni9~~ 

be encountered in this survey. Equipment currently use~ for 

scanning includes ~icro-R meters and phoswich detectors operatec 

in the rate meter mode. The phoswich ~s set to span tne x-ra) an: 

ga!"'na ray (photon} enerQies from 10 ke\' through 9C kt''. ":'re ::-.~cr(. 

R met!r covers photon energies frOM 38 ke': tc- 300C ke .. 

In-situ x-ray and ga~~r..a ray spectra wil1 tt- cclle~te~ at self:tt-C 

locations during both the annual surveys and the detailec suney~. 

The equipr'lent now in use consists of a portable multi-channel aMlyzer 

connected to either 1 phosw1ch detector for low en erg i£-s ( 1: ~e·, tc 

200 keV) or the analyzer's internal Nal (Tl) dete~tor #or ~iq~ energi~~ 

(60 keV to 2550 keV). In-situ x-ray and ga~.a ray spectra pro~idt 

radioisotope identification by x-ray and ga!Tr"l4! ra_.. energies. Cua 1 1tat' vl' 

or quantitative relative abundance may be availatle de;:lend~r.; or: 

calibration control. 

4.2 SAMPLING GRIDS AND TRANSECTS 

The purpose of sampling grids is to facilitate 1ocatin; or r~

locating sampling points of the various survey~ wit~ ad~Jate acr~racJ. 

The grid origin is randomly chosen to llitigatE: aga;nst bi~s ir; ~:ac~··t 

of grid points all across the grid. This is of importance for sr,~-t 

statistical data treat.nts that may be useful. Key points, cc-o .. cir~~·t 

•~es, peri~ters. and a coarse rectangular grid will be install~~ a~ 

most areas by civil engin~ring survey to us~o~re ad~uat~ accv·l::._.. 

Biota sampling locations will be established as n~~=~d. i~~~~ 

6 



4.3 

4.3. 1 

sam.,. ling locations will be organized in group~. calle~ tre.,sect~. 

Vegetation transects wou' ~enerally be circ~lar witt-. the soi1 

sampling location at its center and 1 rediu~ l~rge enou~h to collt.t 

the necessary Nsses of the species sought. Srr:all enir"al trar~b. ·-~ 

may be in the fonr. of nested rectangles or straigrt li•·e~ witt c> 

mensions comparable to the range of these aniMals. 

SOIL SAMPLING 

SURFACE SOIL 

Surface soil sai'Tlples will consist of roughly s::c· to 7CO grJ~.~ C'f 

soil from each of 3 depths in the top 30 err. of soil. Pro;>trly si~l'd 

steel rings and spatulas will be used to sai'Tlple the de~tt~s frorr. C to 

1 em and 1 to 10 em at a given location. Plastic pipe will be u~PJ to 

core sanple the depth from 10 to 30 c~ imnediately bflow the rin; 

sample, provided the soil is deep enou;h. P.ing ~ar..ple~ w111 t>e uMH

cut with metal spatulas, renoved froM position anc placed in a pre

labelled plastic bag. Core sanples will be re~v~: anc placPct in a 

prelabelled plastic bag. 

4.3.~ SUBSURFACE SOIL 

Subsurface soil samples. i.e., bel~ 3~ c,.., I"'~J ~,.. ta~f•. ,, ~r·, 

of three ways: 1) 1 har~d auger if ir. loost scil. 2) .,., ~· c C~"ht· s~o~r. 

mounted on 1 mobile drill rig if in twff, or 3) a ~f:ror,~~~ augfr 

mounted on 1 mobile drill rig. Sal"lples of fror s~: ~:> 7' .. orar-~ W' .. n .. ld 

be scooped froM auger cuttings or takef'l fron tht- driv~· \: ~")'. cort and 

placed in 1 pre-libelled plastic bag. Labels or. sc11 \!-;. ~P w;!. ~~. lc: 

include waste are~ survey, sample location~. de~th of sa-~ ~t. a~te 

sampled, and initials of persons t.aUng t~ ur.ple. 

During the detailed survey, scil sa~~1es will~ co,ie:t~~ fr~ 

additional selected locations on the sa~ling g,.ic, !"~ ~j~.·~;·_·,~ t· 

more rigorous counting 1nd/cr 1nalytica1 proced~re~. 
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4.3.2 SUBSURFACE SOIL (Continued) 

The decis;on to collect deeper soil samples wi11 be ,,'ddt: o· c (.·,t. 

by-case basis, depending upon consideratiJn of surface scarHdns re!.u~~--. 

surface and near-surface soil sample results, and/or historica~ C:~t·· 

vations. Subsurface soii samples will be collected to depth~ ~f ''~ 

one to several meters below the depths bel~ the bctt~ of the wa!.t( 

pits to determine whether or not the waste has possibly r-.igratE: dowr .. t.-: 

or laterally. Holes would be drilled far enough to tr.e s1dc c¥ ti-Jt ~lt 

to avoid penetrating into the actual waste materials. Ar_. ir.tt-·ticr.J; 

penetration would require a separate pro~osal, ap~rc~ria:t re,;E .. , ~~~ 

approval beyond the scope and objectives of this suroe111ar.:e :iar:. 

4.4 VEGETAiiON SAMPLING 

During the Annual Survey, vegetation sa~ples will bt collectec ~t 

locations where roots could penetrate to the wast~ re~cs,tory or to 

'waste residues ll'ligrating out of the waste area. Tw:: or tnree dor-.inart 

species would be selected and h~rvested fr~ a circJlar ~re~ ~ith t"e 

corresponding soil sample location at its cen!er anc a rad1~s laraf 

enough to contain at least SOO+ gra~s wet weight of ea~n selected spec1~~· 

plant structure not in contact with the surface soil. 

During the Detailed Survey, mor! vegetation sam;1e~ wi.l be 

collected than for the Annual Survey. Is~lopic ccncertrat1ors w~ll be 

correlated by species, to determine whether certain s~e:ies ~ay prt· 

ferentially concentrate certain cht!"'icals. A COMparison ~, ~ i bt r-.ade 

against differences in root penetration depth a~ng s~ecie~ tr'~ ~a; 

give some speciES eccess to subsurface deposits of waste re~;df,~ net 

available to the remaining species. Finally, sor-e sp~cie~ r-ay t., 

important in critical pathways to ~n. 
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V~getation sampling would occur during the growing iea~on of-the 

particular s~ecies. Each vegetation se~ple \fill be r1aced in 1 plasti( 

bag identified by species, date sampled, grid locatior.. survey, and 

surveyor. Soon after collection, the sal"ple~ would be frozr ... ur.til H'='. 

can be weighed, ashed, and prepared for submittal to the analJtic~l la~. 

(Freezing will reduce losses of 3H and Hg from the samples.: 

Among the species available at most of the LASL waste d~s~,s~1 

areas are the following: 

Species Potential Root Oe[:th Life<,iili 

1. Pigweed 0-? (em) 
Anr.~a1 

2. Cranesbi 11 0-? Annual 

3. Sweet Clover (Yellow 0-10 Annual 
and White) 

4. Mo~t Grasses 0-10 Annua 1 

s. Mullen 0-100 Biennial 

6. Apache Plume 0-100 Perennia 1 

7. Mountain Mahogany 0-100 II .. 

8. Russian Olive 0-100+ .. .. 

9. Willow 0-100+ .. 

10. Cottonwood 0-10()-+ .. .. 

11. Gambel's Oak 0-100 .. 

12. Ponderosa Pine 0-100+ .. 

13. Rabbit Brush 0-100 .. 

14. Pinyon Pine 0-100 

15. One-seeded Juniper 0-100 .. 

Note: This is not an all-inclusive listing, but rathtr a listirg of 
typical vegetation found at most of the waste dis;osal arfas 
LASL. Prior to vegetation collection. a botcricci ir.e~~~~Y 
mapping w111 be performed during C'!1cu\!ar Year 193C. 
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4.5 ANIMAL SA~rLING 

Rodent populations would only be saf'lP1ed if pre!.ent 'in lar .·e 

enough numbers such that a two-wee~. trcaj:ping pericd is 1Hely to 

yield 60 to 100 specimens. Results fro~ prograr-s outsi:•. of t• i~ 
t 

study would be used if available. 

S.O ANALYTICAL METHODS 

Samples will be analyzed by screer.1ng metho:ls or tJ deta i 1c-.: 

radiochemical or instrumental ~nethods derer.din~ on the :_. 'e c~ St.'"•t·J, 

the results of field measurements, and ~nown or susoectt~ w~stes at 

the sampling location. 

Analytical methods will generally be those use~ fr~ the rowt~re 

environmental surveillance program as described in Ap;endi~ C of ~ef. 1 

or other instrumental methods listed in Table 5.1. Detection li~its 

are given in Table 5.2 for these radiocherr.ical analyses and gamra 

spectrum analyses as performed by the H-8 Analytical laboratori. 

Annual Survey samples will be analyzed by less costly methuds 

that will result in dete~tion limits as •uch as two or three orders 

of magnitude higher than t~ose specified in Table 5.2. Sa~ples fr~ the 

detailed survey will be analyzed by methods achieving the li~iB giver. 

in Table 5.2. 

6.0 EVALUATION AND REPORTING 

from the results and recorrtnendations. Tl'le reports W')u1r! H!tf· tl'lt 

survey objectives with the .netho~s and approac~. ~lc.yt~ to l(l';'(·yt 

those objectives. The new data would be integrate~ wit., ct~.,r rl1tva•t 

infonnation such as air sample results a,.,~ ccr;:~re~ a~~;nt ~,.f, ·c~·-

10 
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ti.O E\'ALUATIO~ A~D REPORTING {Continued) 

information oft~ waste disposal area under stuc_. to ide,tifJ 

ternrori\1 trends. Once evaluated, a brief re;ort of th< con.:> .• sic• ~ 

and reco~endations will be rreparPd. (~ecorrer.da~iors 1r.::b:C' 

corrective actions such as adding fill where subs~dence is r~!Fc: 

11 
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Analyte 

Triti"" 

239,240Pu 

241kn 

90sr 

TABLE 5.1 

ANALYTICAl METHODS 

Method 

Evaporate and condense moisture. Count cond~~set€ 

fn liquid scintillator. 

Separate Pu ch£.r:ical1y fror.- 1'1.!trix soil. Count 

on alpha spectrometer at appro~riate alp~a energy. 

Same IS 
238Pu. 

Same IS 
238Pu. 

U (except 233u) 

232Th 

Separate Sr chemically fror. matrix sci1. 

Count 1n gas proportional counter. 

Epithe~l activation of raw sample. 

Same IS U. 

137cs 

22Na 

60co 

227Ac 

Ref. 1 

Ref. 2 

Count raw soil on Geli (ga~• spectromet~r) at 

appropriate gamma energy. 

Same a 137cs. 

same as 137cs. 

Same as 137cs. 

Enviro~ntal Surve111ence et Los Alemos during 197S, 
LA-7800 ENV Aprtl 1979. 

Personal communicat1~n. w. E. Goode, LASL H8, April il, 1928. 

12 
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TABLE 5.2 

ANAlYTICAl DETECTION ll~ITS 

Approxi~te Sample Count 
Pa ra!TlE' ter Volume or Weight (g) Ti~(s) 

Or~ Weight Sam£1e 

Tritium (as HlO) 1000 E X 103 s 

137cs 100 5 X 104 
S 

22Na 100 5 )( 104 s 

60co 
• 

100 s Jl 10 .. s 

227Ac 100 5 ,. 104 s 

238Pu 10 8 X 104 
S 

239Pu 10 8 Jl 104 s 

24lkn 10 8 Jl 104 s 

232Th 0.2 

90sr 10 
4 1.8 ll. 10 s 

226Ra 100 
4 

S a lC s 

u 2 

Ref. 1 Environmental Surveillance at Los AliDOS During 1978, 
LA-7800-ENY April 1979. 

Conct' .. ~r~tion 

0.003 p[i/~} 
R~f. 

0.1 pC i /g 

0.2 

0.2 R!f. i 

1.0 

0.003 pCi/t 

0.002 pCi/~ 

0.01 pCi/grR•f. ·, 

0.010 "g/g 

0.06 pCi/\} • Ref. t 

0.5 pCi/~ 

C.OJ "g/g Ref •. 

Ref. 2 Personal eo.mun1cation. v. [.Goode. LASL, ~-e. April 11, 19BO 
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APPENDIX A 

LOS AlOOS HISTORICAL AND PHYSICAL SEll It,; 

ON RADIOACTIVE WASTE DISPOSAL AREAS 

' The los Alamos Scientifi: Laboratory is located on a remote ~ur.tain 

plateau 40 kilometers~) (25 miles) by air northwest of Santa fe, He• MtAicc. 

· This remote site was chosen in the interests of safety and security 

when lASl was established in the early 1940s for the development of nuclear 

weapons as part of the U.S. weapons progr1m in World War JJ. The site hac 

previously been used as 1 private school and ranch for boys. Since the en~ 

of World War II, LASL research and development work has brcade~ed to include 

considerable non-nuclear work (alternative energy syst~s. b1onedical 

research, laser fusion, and Many other nonweapons programs). 

The plateau on which Los Alamus is located is 1pproxir.~teli 16 to '' l~ 

(10 to 15 miles) wide 1nd 40 to 48 km (25 to 30 miles) long. The LASL 

occupies about 111 km2 (about 27,500 acres or 1bout 43 square ~iles) cf this 

plateau, which fonms a part of the eastern flank of the Jemez Hcwntains. 

The plateau slopes to the east from 1n 1ltitude of 1bout 2400 lll{ters (11".) 

(7900 feet) above sea level along the western Nrgin, to about 1800 "' (5930 

feet) on its eastern ~rgin, where 1t te~inates at the r\r. of the Rio Grande. 

The eastern ~rgin of the plateau 1s cut into ~rous ~as by sout~east

trending 1ntermittant streams. The dissecttd eastern ~rgin 1s a~~~t 90 to 

300 111 (300 to 1000 ft) above the Rio Grande. ~dioacthe wasa dis;ou~ 

areas are located on top of these ~sas in pits dug OYt of soltd rock. 

Munic1pa1 water supply ts in an aquifer separated frcr.. the wa~te p1ts ovtr 

100 m1•2 of unsaturated volcanic earth (predominantly consolidated reel) 

so there is no hydrologic connection between waste pits and potat,f watf~ 

. l 
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s~o.;-p1y. los AlaMCc. has 1 ser.:i-arid Cor.tinental taoJntair. clirr.tte, ar.c 

rainfall in the area is sparse• evapo-transpiration exceeds the annyc1 

precipitation. Percolation from surface runoff 1s therefore un1He1.)· tc 

reach de~osits of contaminated waste. 

Greater geohydrclc;1ca1, ecological, and socio-econorr.ic cescr1ptio~ cf 

ti-le laboratory setting are provit1Pd 1n the final Enciron:-.er.~~1 :~.;a:t Statt

ment for the LASL s1te. 3 

REFERENCES 

1. Acid-Pueblo Canyon Resurvey Report- in preparation. 

2. LA-6848-MS, Vol. 1, History and Environmental Setting of LAS~ Ne3r

Surface Land Disposal Facilities for ~dioactive Wastes (Areas A, B, 

C,· D, E, f, G, and T), Margaret Ann Rogers, June 1977. 

3. U.S. Department of Energy, Final Envirorwental Impact Stat~~ent, Lo!. 

Alamos Scientific Laboratory Site, Los Alamos, New Mexico. Dec. 197~. 

DOr/EIS-0018. 
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APPENDIX B 

B~IEF DESCRIPTIONS OF RADIOACTIVE WASTE Dl)PCSAL ARl~S. 

W..TtRIALS. AP(iUt-tiS. HANDL.IMG METHODS. AA~ LO:Ailu\$ 
' 

During the first few years of LASL operation~. wastes ~ere h!nd1ec 

by the best available methods. but relatively little ~as kno~o·'l at>::..t 

some of the II'ICiterh1s and time and Nnpower were lirr.Hed. So1io ""aHe~ 

were buried in pits dug into the tuff on mesa tops or in sr.afts C'"l1lec 

vertically in the .esa surfaces - practices that, with refinements. are 

still considered the most effective ~thod for this area. 

The radioactive wastes are burted or stored at several sites locate~ 

on the plateau between the woodlands of the Jemez Mountains to the west, 

and the desert grasslands of the Rio 6rande Valley to the east. 

Transuranic (TRU) wastes are defined as certain radioactive isotopes 

of the actinides (Uranium. Neptunium. Plutoni~. Amerfci~ .• and Curt~) 

in concentrations equal to or greater than 10 nano-Curtes per gra~ (lo·9 

Curies/g) (nCi/g) of waste. L~ level (LL) denotes wastes cor.tainin; 

TRU at less than 10 nCi/gram. or wastes contaminate~ with other radioact,~e 

~terials, such as uranium. tritium. fission products an~ actiwatfor. pr~~;~t\, 

The waste areas surveillance program addresses specific w!lstt "'·'"''~t· 

ment areas at LASL. These include: five trees suspected or kr.v.r. to 

contain TRU wastes; two areas used for the subsurfact d1~pos~1 cf l1c~1~ 

wastes; five areas that were used for the disposal or storagt ~f '~:,f·c 

items or specific wastes; one area identified IS cor.tatning al~~··cc·

taminated wastes. and two areas used for trit1~ co~ta~inatf~ ~ttr141~. 

A brief description of each of these areas follo.-s t"is wc~grcur.~ ir.'c..-.:~ ·u 

in the text. 



Typical wastes include tools, instruments, build1ns ~teria~~ (frc~ 

the decontamination and decommission1ng of older facilities), and gereral 

refuse that is lightly contaminated or suspected of being contam)nate~. 

Waste burial at LASL has involved disposing of the wastes into r1t~ 

or trenches, and shafts. Pits or trenches are typica1ly about 8 to 11 .,. 

(25 to 40 ft) deep, B to 30 • (25 to 100 ft) wide, and 120 to leG ~ (4JJ 

to 600 ft) long; however, these di~nsions very greatly. The wastes 

were placed in the pits to no closer than 1 ~ (3 ft) of the surface of 

the adjacent undisturbed terrain, with the usual practice of toverino 

the wastes with clean fill, and then adding a final cover of 1 m (3 ft) 

of clean fill (soil or tuff). In locations where subsidence has 

occurred, additional fill has been or is to be added to bring the surface 

level with the surrounding terrain. 

'Shafts typically were drilled vertically to depths of a f~ ~ters to 

approximately 20m (60ft) and frorr approxi~~ately O.E rr. (2 ft) to 2.S"' (e ft) 

in diameter. A few shafts are lined with concrete or ~ta1, while most 

are not. The wastes were then placed in the shafts. lf the dose rates 

at the surface warranted additional shielding, additional fill (dirt) was addtd 

above the wastes. ln some cases, cement was added. When the w!stes 

filled the shaft to not closer than 1 ~ (3 ft) of the surface, tne usual 

practice has been to add a thin layer of dirt and then a poured c~r.t 

cap to seal the shaft. 

Before •id-1971, both TRU and LL ..astes were buried together. At tr1e t 

time, a ruling by the AEC required that all TRU wastes be segr~te~ 

and retrievably stored for a 20-year period. 

To provide retrievability required special packaging and s!9rt3!t;or. 

These packages included 210 1 (SS gal) DOl 17C dnr~ ar.d woc~rr. ~1~(..~ 

boxes treated with fiberglass reinforced polyester ( FRP boJes). Ple~re ~ 

l7 
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of these TRU cor.tainers is 1n designated, recorded locations, on lpecie1 

storage pads which ere backfilled with 1 •1n1~um cover of 1 e (3ft) whfr 

f1lled. Certain special TRU wastes, because of higher activity 1nd/or 

waste form, have been stored in concrete casks located in trenches, in 

vertical sections of Corrugated Metal Pipe (CMP) and in shielded casks 

placed in shafts. The CMPs are sections of ~'!tal pipe, cut to ler,gt~. ar.: 

placed vertically in 1 surface excavation. These C~?s ere use~ o~1y for 

stored wastes, not buried wastes. Eacr. CMP has a lower cor.crete p1u~ 

0.3 m (1 ft) thick. The wastes are placed in the CMP and the~ anot~er 

concrete plug 0.3 m (1ft) is placed in the top. The top of the c~~ is 

flush with the surrounding terrain. 

Continued monitoring of all of the waste disposal areas over the 

years has shown that no safety or envirorwnental hazards have resulted fror. 

LASL practices. for additional details, the interested reader is referre: 

to the Final Environmental Jmpact Statement, Los Alamos Scientific labordtor~ 

Site, los Alamos, New Mexico, U.S. Department of Energy, Dec~ber 1979, 

DOE/EIS-0018. 
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WASTE AREAS 

Area A -Operated with four bur111 pits fror.. 1945-1946. A fifth pit 

was opened in April, 1969, and used ur.!il ~id-19!8 for build,~g 

' 

demolition and destruction (D&D) wastes. Area A covers SOO~ ~2 

(1.25 acres, 53,800 ft2) with the actual waste pits occupying a~~t 

2,600 m2 (28,000 ft2) of surface area. The total vol~.c of the wa~te 

pits in Area A is esti~ted to be about lC, 159 ~3 (500,000 ft 3). wa~te~ 

tn the first four pits probably do not contain pluton1~. since Pu wa~ 

1n such short supply during these years. The fifth pit probabl; does 

contain Pu from wastes generated during demolition of the DP filter 

house. Area A ~s also used for the disposal of c~.ical wastes. 

A·rea A also contains two steel undergound tanh. each w1th a capacity 

of 189,000 liters (1, SO,OOO gallons). In Dec~~r. 1971, 1t w!~ 

estimated that these two tanks contained le9,000 and 13Z.~:8 (SO,OO~ 

and 35,000 gallons) with approxi~tely 180 and 160 gra~s of pluto~1~ 

respectively. Multiple s-~11 batches of this liquid have been removed 

for treatment and disposal, and by ~id-1979, aboJt 80~ of tnr l1qu1d 

had been removed. The rem.inder is estimated to co~ta1n at~ut 9~ q~a~ 

of plutonhiD, w1th SOifte ._riti"" ingrowth frc:r. rlutor hr dtCli. 

Area 8- Used from 1946 through 1948. Area encor.~asses 24,00: r.
2 (~.0 

acres, 2S0,2SO ft2) of which the buried wastt p1ts occu~y abo~! C.£~~ r~ 

(SO,OOO ft2) with ar. estt111ted toul vol~ of I bout 21.2Cj ~3 (7SJ /. ): 

ft3). Wastes -.y contains~ small amounts of TRU ~g cthf~ ra~·c· 

nuclides such as fission products and naturally octurri~ ra~~~r~'l\c~~ 

as well as sc.ne hazardous ~stes such IS ~icah and 9!~ cy~'r·~" .. \. 

19 
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Area 8 - Continued - It is estimated that the pits mat possil1y conttir 

as much as 100 grams of plutonium. 

Area C- Pits opened in 1948 with s1x buried pits usee thrcu;~ 19E4, a~~ 

about 100 shafts were used through 1969. Area covers 4E,COO m2 (11.8 

acres or 516,480 ft2) with the pits occupying 20,9~0 m2 (225,000 ftz) 

with an estimated total volume of 103,400 m3 (3,650,000 ft 3). 

Shafts - Wastes containing larger quantities of radioactive ~!!r~e1 

were placed 1n vertical shafts beginning in 1958, and the use of shafts ;n 

Area C continued through 1969. About 100 shafts were used. S~e were lined 

with corrugated metal pipe (CMP), and others were not. One shaft was used 

exclusively for the disposal of 90sr wastes. The total volume of waste~ 

in these shafts is esti~ted to be about 142 m3 (5000 ft 3). It is esti~atec 

that 42 shafts may contain TRU wastes, while 55 probably do not. 

Area E - Used between 1949 and the mid-1960s. Contains four buried pits 

with 1 ~~rface erea of about 307 • 2 (3,300 ft2} and a total vol~f of about 

340m3 (12,000 tt3}. Contains Nterials contaminated -.ith uraniu-. (239c) 

and beryllium, and some short-life Polonfurr. -210 (essentially all of ~.ich 

has decayed). 

Area F - Used from 1946 through the early SO's, for the local disnosa1 of 

wastes, before the organization of 1 Laboratory-wide disposal se:t1or .. 

Disposal was into shallow trench burial. There are two pits, one larG~~ 

and one smaller, with estimated surface 1reas of abcut sse •2 (5,950 ft
2
) 

and 205m2 (2,200 ft2) respectively. The srn.11er pit is cons1dere~ tc 

contain some 90sr, 1bout 30 r.illi Curies (lo·3 Curies) of 137cs. 1nc so-~ 

20 
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~rea f - Continued - high explosive wastes, •hich are contaminated ~itn 

radioactivity. The estiNted total voh1ne of the ~.aller pit h 

740m3 (26,100 ft3). The larger pit 1s esti~ted to contain only 

high explosive wastes. The estimated volume of the larg!r pit i~ 

2020 m3 (71,400 ft3). 

Area G - Area G 1s the primary solid waste disposal and storage are~ 

at LASL. Jt has been 1n use since 1957 and is still in use, with 

21 pits used or in use (as of 1980). The larger pits are typically 

30 m (100 ft) wide by 180 • (600 ft) long by 8 ~ (25 ft) deep wit~ 

s~ller pits of varying di~nsions. Additionally, there are several 

trenches, some of which are used for the retrievable storage of l~~ 

wastes. Pits number 1 through 6 contain mixed TRU and LL wastes. Pit 1 

is known to contain about 100 grams of plutonium, mixed with sand. in 

about thirty 114 liter (30 gallon) dr~~s. Pit 2 contains dr~s of 

sludge with greater than 10 nCi/g of TRU waste, miJed in concrett. The 

first six pits occupy 1 surface area of about Jj,44~ rr2 (3€S.OOO ftz) 

with an esti~ted total pit volume of about 170,000 ~3 (6 ~i11ion ft 3). 

In addition, pit 8 is known to contain se~eral drurs conta~n;ng lRU 

waste. Pit 9 1s used solely for the retrievable storage of H~ wastes. 

All other pits art considered to contain only buried .astes. 

Shafts - About 120 nrtical shafts are located in Area G, witt'! ar. 

estimated surface area of about 580 m2 (6,200 ft2) and an esti~~ted t~~~1 

voll.lftt of about 424 rn3 (15,000 ft3). Some of these shafts cor.uin bc.H. 

TRU and ll wastes. Typically, the more radioactive wastes have bee~ d1~

posed of 1n shafts rather than in pits, and the ~jority of t~is T~~ -!~tf 

in the shafts is associated with beta-gamma activity. 
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Area G burial pits Shdfts contain tritiu~. n.iA~d fissior. ~roc~~t~. 

uranium, activation products. a f~ gra~s of 236Pu, and s~all ar~~rts 
of other TRI.J e1e.;-.e-r.ts (such as 241 A:r. an~ 23?,i;,'. 

' Area~ - No unclassified records ere availatle to dete~ine ~~at ~~~tes 

were placed in thh area, however, it 1s known thH the area cor.~~ir: 

vertical shafts, which were used for the disposal of cla~~;r;~J 

materials, and that some radioactive Nterial (pdncipally triti.;

and uranium) were also disposed of in these shafts. 

Area J - This area was used IS a classifie:S materials ~aste area. Ho-t•ver, 

tritium hes been detected in tu 1 f sa~ples taken by the waste pits. 

Area K - This area was also used as a sept;c ta~~ and here again, tritiu

has been observed by Health Research Division persorne1. 

Area T- This area has been used in two differer.t ways. rn- 19.:: to 19f.7, 

four absorptior. b~ds were used for the subsurfa~e dis~cs~l of liqJ1d 

wastes resulting from the recovery of plutoriw. Se;ir., lr.i ir1 19:>, 

treated liquid wastes were mixed witt'! C~·ent ar.d plact-:: ir v~rt 1ca1 

shafts. 

The absorption beds wre four trenches a::::::·r-::,;~dt·lv =~ r (11~ ft/ 

long by 6 m (920ft) wide by 1.2., (4ft) dee;., w+-ic.~. WE-rf t'l::chatt-: 1r

the tuff, and ~ckfilled with coarse r.ater1a1, gri!C!;r,; frv 2.2,. 

(8 inch) boulders tn the bott~. ttlrougl'l gra~t1, to f1r-£ s.H: H tl'lt 

surface. Liquid wastes containing piutoni~ anc AMeric1~ ~~t di\-

charged to these beds frot"· 1945 to l95Z. Fror- 1~.es to 190, t~t ~d~ 

received effluent from a liQuid waste tren~r.t facility. •r:'- · .. ~f c.~ 

these beds was discontinued in 1967. 
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Area T (Continued) -

The operation of the liquid .aste treatment facili_ty re!.ultec ir 
the prodJct~on of 1 sludge residue contaminated wfth plutoni~ anc 
americium. For .. ny years, this .aterial was placed tn steel drums for 
disposal at Areas C and G. In 1968, the use (If" p11~ '"fll .. a~ initiatec, 
whfch 1nhed the residue with cement,·which was then PIT;"~E'd directly tnto 
asphalt-coated shafts that were approximately 20 ~ (65 ft) dee~ and 
2 to 2.4 • (6 to 8 ft) 1n diameter. Starting in 1975, this sludge and 
cement paste his been disposed of IS non-retrievat1e ~aste in shafts. 
lhis waste contains less than retrievable amounts .of TRU c238Pu and 241 Am} and also contains 90sr, 132cs, and uranium. It is esti~ted that 
the absorption beds contain approximately 10 c~ries of TRU activity. 

The total surface area of Area T 1s about 1870 ~n2 (20,100 ft 2) 
with an estimated total vol~ of about 7020 m3 (248,000 ft3). 
It 1s esti~ted or known that 56 of the shafts and all of the CMP sections 
contain TRU wastes, while six of the shafts do not. 

Area U- Used 1945-1968, this area contains two absorption beds sf~ilar to 
those fn Area T. The area contains actinium conta~fnatton. The surface 
area fs about 167 • 2 (1,800 ft2) with an esti~nated total volune of about 
510m3 (18,000 ft3), and probably contains no TRU wastes. 

Area V- Used 1945-1961, with three absorption beds receiving waste water 
from 1 laundry. These absorption beds were also si~ilar to those 
described in Area T. The estimated surface are~ ts aboJt 1,39~ ~2 

(15,000 ft2) w1th an estimated volume of cont~~1nated a.terta1 of 
about 4,250 • 3 (150,000 ft3). Area V contained approx1~~te1y 3 Curits 
of 90sr, 14081, lCOLI, and also Pu at concentrations that Meet tht 
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10 nCi/gram definition of TRU wastes. The Ba and La ~ve half-lives 

~a~ured in days and hours, and have therefore all deca~d. 

Area W - U~ed 1963 to the present, for the sub~urface storage C'f b .. 

coolant tank~ associated with the L~~~?R~ reactor, w~1ch w~~ ci~· crt~t~ 

in 1963. These tank~ are 20 centimeters (em) (E inches) in oia"eter 

x 30.5 (100ft) long, and contain 110 to 115 liters (30 gallons} c~ 

irradiated metallic sodium, in temporary stor:.ge. Eacn t~r· is t'rl(d)t>:! 

in a carbon steel sleeve and placed in a separe~t' vc~tical s~a~t at.~t 

35m (115 ft) deep. The total volume of the wastes is est i: ~ted tc. 

be 2.8 m3 (100 ft 3). The tops were entonbed with a concrett strwctJrt 

in 1979. 

Area X - Used from 1964 to present, for the subsurface storage of the L~rRr 

reactor vessel. Estimated to contain some of the longer 1;~e~ activation 

products and some residual 235u. LASL 1s plann;ng on rer-.o.-in; tht> re

actor vessel to burial in Area G. 

Area Y - Used from 1966 to present, for disposal of waste frcr.. dyr.a"'ic 

testing operations, principally wastes conta~~nated with h1g~ explosivts. 

It is estimated that the wastes contain slight amour.~s of dt;1etec1 

uraniliT!. 
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SURFACE RECONNAISSANCE THROUGH 1980 
FOR RADIOACTIVITY AT RADIOACTIVE WASTE DISPOSAL AREA G 

AT THE LOS ALAMOS NATIONAL LABORATORY 

by 

Don Mayfield and Wayne R. Hansen 

ABSTRACT 

Surface transport of waste residues was investigated at 
Waste Disposal Area G by sampling soil, air, and water at the 
site surface. Sampling locations for soil and vegetation 
were deliberately selected at (1) the most likely points of 
occurrence of radionuclides or (2) likely points of occur
rence with theoretically the highest concentrations of 
radionuclides if radionuclides were transported from burial 
to the site surface. Data obtained from this reconnaissance 
showed that 3H, 2 3 9,2~0Pu, and y-emitting radionuclide 
concentrations occasionally increase modestly above regional 
background levels. The data also indicated that 3H is 
migrating from waste repositories, Whereas 239,2~Dpu and 
y-emitters· are not migrating out of repositories. The 1 atter 
were probably deposited on the surface by occasional spills 
during disposal operations or as a result of surface storage 
and holding practices. However, all radionuclide concen
trations remain orders of magnitude below applicable 
standards and guides used to assure that their concentrations 
in environmental media would not lead to unnecessary or 
unsafe levels of exposure to the public. 
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I. INTRODUCTION 

A. Purpose of Surface Reconnaissance 

Surface reconnaissance was undertaken at Area G to contribute to the 

following objectives:l 
. 

1. Assure that the Laboratory's radioactive waste disposal sites are 

being managed in an environmentally acceptable manner, and that 

applicable regulations and guides are being met.2- 4 

2. Document pertinent temporal changes, particularly potential migration 

of radioactive contamination beyond waste burial areas. 

3. Support the Waste Management Group's operations. 

B. Gross Description of Area G Site and Historical Review 

Waste Area G is situated on a mesa on Department of Energy (DOE) 

property as shown in Fig. 1. The mesa, in its undisturbed state, and the 

undisturbed canyon on its north side support an arid, piiion/juniper brushland. 

A portion of the mesa was disturbed to accommodate Area G, and the canyon to 

the south has been disturbed by road building, civic water wells, associated 

utility buildings, underground utilities, overhead power lines, and settling 

basins. Also; conventional weapons were tested here many years ago. Affected 

areas are in various stages of habitat recovery. Area G, in particular, is 

the site of a number of studies to investigate the effectiveness of vegetative 

cover schemes to protect overburden on waste pits. These studies influence 

the natural succession of habitat recovery. 

Radioactive wastes have been deposited at Area G from Laboratory 

operations since 1957. These wastes have been dominated by weapons develop

ment wastes but include wastes from peaceful uses of nuclear technology as 

well. Consequently, common radioactive waste components include tritium, 

isotopes of uranium, and isotopes of plutonium. Radioactive wastes typically 

include contaminated equipment, paper, plastic, clothing, structural wastes 

from demolition of facilities, and process wastes. 

Area G is the primary solid waste disposal and storage area at Los 

Alamos with repositories consisting of 22 pits, 8 trenches, and about 120 

vertical shafts used or in use as of 1980 (Figs. 2 and 3). Area G burial 

pits, trenches, and shafts contain tritium, mixed fission products, uranium, 

activation products, a few grams of 23 8Pu, and small amounts of other 

11 I 
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Jsotoee 

JH 
2Hu 

ue 
23Bpu 
239pu 
21olAm 
Fission products 

TABLE I 

SELECTED RADIONUCLIDE INVENTORIES IN CURIES 
STORED AND DISPOSED Of AT AREA G a 

to 1977b,c 1977 Add it ionsd 1978 Additionsd 

123 853 40 910 58 440 
46 
'56 2 1 

56 001 14 9 
1 407 10 572 13 193 
2 086 6 355 3 338 
3 936 1 389 1 226 

Activation products 573 8 76 

1From U.S. Department of Energy, •Los Alamos Scientific laboratory Site," 
USDOE final Environmental Impact Statement DOE/EIS-0018, December 1979. 

bAll values in curies, decay corrected. 
'Data are known to be incomplete due to the lack of early laboratory disposal 

records. Tritium, which accounts for over 70% of both cumulative disposed and 
decayed curies, is included only since 1960; no pre-1960 disposal records are 
known. Also some post-1960 disposals were not recorded. 

dAll values in curies at time of disposal or storage; majority of material 
emplaced at Area G--some at Area T. Refer to EIS of footnote a, above. 

elntludes isotopes 234, 23~. 236, and 236. 

TABLE Il 

MINOR NUCliDES IN AREA G DISPOSAL SHAFTS a 

2"Na 9ly l""Ce 22'Ac 

32p 105Ag l"'Pm 232'fh 

stcr ll"In 152Eu 2"0Pu 

s'co 131I l82'fa 2~o2pu 

59fe lHxe 191Au 2""Cm 

6szn lloDBa 21op0 2S2Cf 

BSKr 

•Ref 5. 
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transuranic* (TRU) elements (such as 2~1Am and 237Np). See Tables I and II 
for more detail • 

The wastes placed in the pits were no closer than 1 m (3 ft) from the 
surface of the adjacent undisturbed terrain. The current practice is to_cover 
the wastes with clean fill on a daily basis and then add a final cover of 1 m 

(3ft) of clean fill (soil or tuff). Should subsidence occur, additional fill 
would be added to bring the surface level with the surrounding terrain. The 

first six pits were about 30 m (100 ft) wide by 180 m (600 ft) long by 8 m (25 
ft) deep, occupying a surface area of about 33 440m2 (360 000 ft2) with an 

estimated total pit volume of about 170 000 m3 (6 000 000 ft3). The remaining 
16 pits have been smaller and their dimensions vary considerably. One of the 
pits is used for the retrievable storage of TRU wastes. 

Pits numbered 1 through 6 contain mixed TRU and low-level** (LL) wastes. 
Pit 1 is known to contain about 600 grams of plutonium, mixed with sand, in 
about thirty 114-1 {30-gal.) drums. Pit 2 contains drums of TRU sludge mixed 
in concrete. In addition, Pit 8 is known to contain several drums containing 
TRU waste. Pit 9 is used solely for the retrievable storage of TRU wastes. 
All other pits are considered to contain only buried LL wastes. 

The 120 or so vertical shafts located in Area G have an estimated surface 
area of about 580 m2 (6 200 ft2) and an estimated total volume of about 424 m3 

(15 000 ft 3). Shafts typically are drilled vertically to depths of a few 

( "'' meters to approximately 20m (60 ft) and from approximately 0.6 m (2 ft) to 
, "'"1.5 m (8 ft) in diameter. A few shafts are lined with concrete, asphalt, or 

metal, while most are not. Casks containing TRU wastes mixed with high levels 
of 8/y emitters also have been placed in some shafts. If the dose rates at 
the surface warranted additional shielding, additional fill (dirt) was added 
above the wastes. In some cases, concrete was added. When the wastes have 

filled the shaft to not closer than 1 m (3 ft) of the surface, the usual 
practice has been to add a thin layer of dirt and then a poured concrete cap. 

This seals the shaft to prevent intrusion of precipitation and biota. 

Before mid 1971, both TRU and LL wastes were buried together. At that 
time, the Atomic Energy Commission (AEC) required that all TRU wastes be 

*Transuranics are metals of greater atomic number than uranium although 233u 
and its daughter products are included because of their relatively severe 
radiological properties compared with those other TRU nuclides. Both 238Pu 
and 24 1Pu are omitted because of their relatively less severe radiological 
properties. At Los Alamos 23Bpu wastes above 100 Ci/g have been stored as 
TRU wastes. 

**Low-level wastes have been any radioactive waste containing less than 10 
nCi/g TRU and not classed as high-level waste or uranium mill tailings. 
Effective 9/30/82 the 10 nCi/g definition level for TRU wastes has been 
increased to 100 nCi/g. (DOE 5820.1) 
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segregated and retrievably stored for a 20-yr period. Retrievability required 

special packaging and segregation. These packages included 210-t (55-gal.) 

Department of Transportation (DOT) l7C drums and wooden plywood boxes coated 

with fiber-glass-reinforced polyester (FRP boxes). These TRU containers are 
placed on asphalt storage pads installed on top of Pits 2, 4, and 5 and in Pit 

9. The stack of these containers is encased with a protective sheet of vinyl 

that is covered with a minimum of 1 m (3 ft) of crushed tuff to provide 
retrievable storage. 

Trenches also provide below-ground retrievable storage. They are 
typically 4 m (13 ft) wide, 75 m (225 ft) long, and 3m (9 ft) deep. Drums of 

wastes containing large ratios of 23Bpu to total Pu or 233u to total U are 

put in concrete storage casks and placed in these trenches. Trenches are then 

backfilled much as described in the above paragraph on pits. 

e. Transport of Waste Residue from Disposal Sites 

Continued monitoring of all of the waste disposal areas over the years 

has shown that no safety or environmental hazards have resulted from Los 

Alamos National Laboratory practices. Moreover, such natural catastrophes as 

earthquakes, volcanic eruptions, erosion and rock slides, floods, tornadoes, 

or subsidence (from compaction of the water table) ar: unlikely to occur so as 

to compromise waste disposal facilities at Area G.6 

Theoretical mechanisms to transport waste residue out of disposal sites 

include migra~ion to the soil surface by evapotranspiration, exposure of 

subsurface deposits by subsidence or erosion, resuspension of surface deposits 

by wind, precipitation runoff, percolation of precipitation through waste 

repositories to ground water, and mining of wastes by plants and by burrowing 

animals. The degree to Which these mechanisms are operating at Los Alamos is 

evidently small; annual environmental surveillance reports 7-1 4 show that 

laboratory operations and facilities including Area G have not exceeded 
radiation protection guidelines. 

Transport by some of these mechanisms can be shown to be limited or 
inoperative at Los Alamos. For example, surface runoff from the watershed 

encompassing Area G has not produced concentrations of radionuclides in 

sediment samples that would implicate Area Gas the source. 7-1 4 Moreover, 

the traces of radionuclides that have been observed during years of 
surveillance measurements are rarely discernible from fallout contributions to 

local soil or natural radioactivity.lS Evidently, surface transport of waste 

residue by runoff, if it has occurred at all, is highly localized. As a 

second example, percolation through waste repositories is unlikely because the 

local rate of evapotranspiration greatly exceeds the rate of input by 
precipitation. 

Di t ~.,. ff.Y4P.P-... ~"!'"::'ITI"':l,M:I!Iilll!!!lli!&-SII! ______ I'B _____________________ _ 
_ ..__, 
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D. Survey Design Features and Survey Methods 

The survey was designed to indicate whether or not waste components are 
migrating away from confinement in sufficient concentrations to warrant more 
extensive surveillance or remedial action. The design basis is deliberate 
selection of samples most likely to indicate waste residues transported to the 
environment. Results generally cannot be taken as representative of 
conditions at the waste disposal site, but rather as indicative of an upper 
limit of these conditions. Appropriate samples include surface soil (with 
rock), vegetation, animals, and air. [Air samples were taken near and 
downwind from a portion of Area G that was used for contaminated equipment 
storage in the late 1960s and early 1970s (Fig. 3). Most, but not all, of 
this area was covered with uncontaminated soil in 1979.] 

. Survey methods adopted for this work began with a literature search of 
previous surveys and operating records. This review was conducted 
concurrently with efforts to 1) develop a survey grid and map specific to Area 
G, and 2) visit Area G to locate (a) obvious or apparent breaches in 
confinement and (b) the dominant runoff channels and associated catch basins. 
Next, the surface over the waste disposal site and a margin around it were 
scanned with portable radiation detectors to identify areas of unusual 
radioactivity. Such anomalous radioactivity, should it occur, or features 
suggesting possible breaches in confinement, should they be observed, would 
serve as a basis for selecting sampling locations likely to have associated 
waste residues. Also, catch basins in dominant runoff channels would collect 
surface-deposited waste residue transported by runoff. Such locations were 
selected to provide x-ray and gamma-ray spectra, soil samples, and vegetation 
samples. A concurrent study by the Environmental Science Group (Group LS-6) 
provided rodent samples for this project. Air-sample results from the Los 
Alamos Environmental Surveillance air net were compared with soil-sampling 
results from the present survey.10-1~ 

Radioactivity survey meters used for the surface scans are shown in Fig. 
4. The phoswich was used to detect x rays and low-energy gamma rays. The uR 
meter was used for higher or more commonly observed gamma-ray energies. These 
instruments are described elsewhere.l6 The multichannel analyzer used is also 
shown connected to the phoswich and connected to the 2 x 2 Nal detector in 
Fig. 4. Figure 5 shows the equipment used in soil sampling and vegetation 
sampling. 

Data from the annual surveillance reports were also used. Neither air 
samples nor environmental dosimeters were used in the surface reconnaissance. 
Rather, results from the Los Alamos environmental-surveillance nets reported 
for the years from 1976 through 1980 have been adopted for this report. 
Environmental dosimeters (thermoluminescent dosimeters or TLDs) are described 

9 



Fig. 4. Field instruments {left to right): backpack phoswich, computing gamma
ray spectrometer with 2 x 2 Nai detector, and PR meter. 

Fig. 5. Soil- and vegetation-sampling equipment. 
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in Refs. 7-14, and air sampling is described in Ref. 17. Soil sampling and 
air sampling are also discussed in Appendix A. Analytical chemistry methods 
are described in Appendix B. 

Vegetation samples collected during the present survey were identified by 
species. Transpiration samples were not taken, although 3H was analyzed from 
moisture removed during sample preparation. Other analyses on these samples 
were gamma spectra, 239,2~0Pu, and total uranium. 

Rodents were trapped from two different grid locations. They were pooled 
for an~lysis, but before analysis they were segregated by whole-body counting. 
T~e four mice from both grids showing the highest radioactivity were analyzed 
separately from the remainder of the pool. 

11. · RESULTS 

A. 1980 Current Site Visit 

Subsidence has occurred at Pits 7 and 8. Subsidence at Pit 8 was caused 
by short-term departure from burial methods used at Area G. Pit 8 was 
backfilled to remedy the subsidence. Subsidence at Pit 7 was a singular 
occurrence, which has been documented. It attests to the improvement in burial 
techniques relative to those used at earlier disposal areas.s No artifacts 
were ~bserved as a result of subsidence at Area G. A number of windblown 
artifacts (some rather large) have been observed near Area G and suggest the 
importance of wihd as a local transport agent. None of these artifacts gave a 
positive indication of associated radioactivity, and all are believed to 
originate from site operations rather than from any waste materials. All were 
cleaned up during routine housekeeping of Area G. 

The security fence at Area G is in excellent condition and access is 
carefully controlled at each gate. There is evidence that small animals, 
perhaps coyotes, have occasionally dug under the fence, and deer have been 
observed within the fence. Rodent activity is evident and some relevant 
radioecological studies have been completed.1s No erosion associated with 
waste pits was evident. In fact, various grasses have been planted in most 
areas where burial has been completed to provide ground cover. Inspection of 
basins in the local drainage pattern led to the selection of locations G-7, 
G-8, G-9, G-10, G-11, G-12, G-13, and G-14 for soil and vegetation sampling 
{Fig. 6). 

B. Field Measurements and Radioactivity 

The entire area within the exclusion fence and east of the operations 
building constitutes the active part of the disposal site. It was surveyed 
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with the ~meter and the phoswich. In addition, a margin along each side of 
. ,e access road and the margin around the site were surveyed with both 
''"'fnstruments. Posithe results occurred 1) near a storage building by some 

loaded waste drums, 2) at the southwest end of Pit 1, and 3) in the vicipity 
of the disposal shafts west of Pit 1 and shafts west of Pits 2 and 4 (Fig. 6}. 
Since increased radioactivity was expected in the vicinity of the disposal 
shafts, sampling points were not established there on the basis of 
radioactivity scans. Surface transport of residue from the vicinity of shafts 
west of Pit 1 would be caught in the soil-sampling location G-7 for the arroyo 
(Fig. 7). Surface transport from the vicinity of the shafts west of Pits 2 
and 4 would be caught at either G-7 or G-5. The remaining scan results led to 
the selection of locations G-1 and G-2 for sampling and in situ spectra. 

· In situ gamma- and x-ray spectra indicated 2'+1A-n (and an as yet 
unidentified emission at 32 keV) on the southwest side of Pit 1. No unusual 
660-keV activity to implicate 137Cs was observed. This location was 
subsequently decontaminated and sampling location G-2 was selected a few 
meters away. Spectra from the new sampling location indicated low levels of 
activity below 30 keV, possibly from TRU isotopes. 

Instrument-scan results were elevated just north of the storage 
buildings, but these results were suspected of being caused by a group of 
waste barrels in temporary storage close by. Neither x-ray nor gamma-ray 

(
. :-.-~pectr.a, taken when some of the barrels were present, indicated any unusual 
~adiations. An x-ray spectrum taken after the barrels were removed also 

· indicated that no· unusual x-radiations were present. In addition to positive 
results at Pit 1, unusual, and as yet unidentified, peaks at 43, 96, and 177 
keV occurred in spectra taken a few meters north and a little east of the 
northeast corner of Area G at G-13 (Fig. 6 shows location of G-13.) Sub
sequent analyses of soil samples by gamma-spectrum analyses did not support 
this field observation, suggesting that when the phoswich was operated in the 
ungated mode, spectra from its Csi crystal were superimposed on the spectra 
from its Nal crystal. 

C. Soil Sampling 

Soil-sampling methods are discussed in Ref. 1. Briefly, 500 to 900 g of 
soil were sampled from each of the 0- to 1-cm, 1- to 10-cm, and 10- to 30-cm 
layers of the soil profile for radiochemical analysis. Since soil-sampling 
locations were selected where waste residues might be expected, the data 
produced biased results (see Table III). The biased sample selection scheme 
cannot yield representative estimates of concentrations, nor can it specify 
the distribution of concentrations across the sampling grid. It can, however, 
highlight focal points of concentrations if one draws isopleths of concen
trations suggested by the biased data points. The sampling results are 
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U1 

!H 
(nCi/l) 
Range 
l' t sa 

N 

Total U 
( llg/g) 
Range 
l' t sa 

N 

2n. 21oopu 
(pCi/g) 
Range 
l' t sa 

N 

3H 
(nCi/t) 
Range 
l t sa 

" 
Total U 
(~~g/g) 
Range x t sa 

" 
23,, 21oopu 
(pCi/g) 
Range x t sa 

N 

.-, 
# 

TABLE Ill 

SUMMARY SOIL CONCENTRATION STATISTICS 

Fenced 
tr-lcm oeep-· ----.=m em deep. 10-30 cmoeep 

____ ___;Exterr~a L Margin 
0-1 em deep 1-10 em dt>Pp 10-30 em deep 

3. 70 to 204.00 
67.10 t 13.94 

7 

3.40 to 4.60 
4.29 t 0.53 

7 

0.032 to B.25 
1.37 t 3.05 

1 

Regional 

0.9 to 2.5 
1.6 t 0.75 

6 

2.1 to 3.1 
2.4 t o. 35 

6 

3.20 to 185.00 4.70 to 633.00 
50.57 ! 69.64 163.66 ! 249.59 

7 1 

3.70 to 4.70 
4.31 ~ 0.36 

1 

0.017 to 4.51 
0.83 t 1.63 

1 

4.10 to 5.00 
4.46 ! 0.36 

7 

0.033 to 1.79 
0.41 t 0.621 

1 

1980 BACkGROUND (Ref 12) 
0-5 em deep 

Perimeter 

0.6 to 14.0 
3.4 ~ 4.55 

8 

3.3 to 4.9 
4.0 ! 0.5 

8 

0.003 to 0.017 
0.009 ~ .00065 

6 

0.009 to 0.169 
0.048 ! 0.0~3 

10 

3.10 to 81.00 
29.28 t 29.37 

8 

3.90 to 5.80 
4.55 t 0.58 

8 

0.07 to 1.59 
0.64 t 0.57 

8 

On Site 

0.5 to 440 
25.5 t 100.4 

19 

3.3 to 8.2 
4.5 • 1.2 

19 

-0.001 to 0.610 
O.OU9 t 0.1!>65 

n 

3.50 to 75.40 
16.51 t 24.09 

8 

3.80 to 6.30 
4. 70 t 0. 78 

8 

0.032 to 1.66 
0.69 t 0.64 

8 

3.10 to :JJ7.00 
45 • 71 t 105 • 69 

8 

2.50 to 5.10 
4.10 t 0.84 

8 . 
00.58 to 2.46 
0.90 t 0.98 

8 

a67\ ConfidencP. 

', 



presented in Table C-I of Appendix C. The data is reduced to statistics in 
Table III as ranges and means of data in the 0- to 1-, 1- to 10-, and 10- to 
30-cm profiles. These statistics are also grouped into samples from within 
the exclusion fence and the margin outside of the exclusion fence. -

The ~ statistics tend toward higher means and higher extremes inside of 

the exclusion fence. Figures 8, 9, and 10 suggest concentration foci at 
G-5, G-2, and G-4. Maximum .3H concentrations at all three profile depths (two 

or three orders of magnitude above background) occur at G-5 inside the fence 
near the waste disposal shafts between Pits 4 and 6. Next highest 3H 
concentrations occur at G-4 inside the fence on the southwest corner of G over 
trench A and at G-14 outside the fence. Mean 3H concentrations for all three 

locations tend to increase with depth as do a few locations with lesser 
concentrations. However, location G-2 mean 3H concentrations (next to G-4 and 

G-14 in magnitude) decrease with depth as do most locations with lesser 
concentrations, i.e., below 50 nCi/g. 

Total uranium concentration data suggest no unique distribution nor 
concentrations at Area G other than natural background (Figs. 11, 12, and 13, 

and Table 111). 

Concentration data of 239,2~Dpu in soil tend toward higher means and 

upper extremes in the 0- to 1-cm and 1- to 10-cm depths inside the fence than 
at· these depths outside the fence (Table III). However, plutonium concen

trations in the 10- to 30-cm depth show a higher mean and extreme outside the 
fence than they show inside the fence. Maximum 23 9 ,2~Dpu concentrations· in 

the top two profile levels within the fence occur at location G-3 northeast of 

the Area G operations building (Figs. 14, 15, and 16). The value 2.46 pCi/g 
239,2~Dpu at the 10- to 30-cm depth of location G-13 outside the fence is 

the maximum value observed in the Area G survey. G-13 239Pu has an increasing 

mean concentration with depth contrary to the vertical distribution of 3H at 
this location. The 23 9 ,2~Dpu concentration in the 10- to 30-cm interval of 

G-3 is comparable to the other elevated samples i'n the 10- to 30-cm depth. 

There is no apparent relationship between 3H concentrations and 23 9,240Pu 

concentrations. 

D. Air Sampling 

Air samples are taken with polystyrene filters and silica-gel cartridges 
on positive-displacement pumps. Filters collect airborne particulates and the 

gel cartridges collect 3H. These were run continuously for 2-wk intervals, 

collected, and filters were composited at the end of 6 wk until 1977 when the 

change frequency was changed to 1 month. Filters are cut into quarters, which 

are composited during 3 months for plutonium and uranium analyses. Gel in 

cartridges is heated to drive off water vapor possibly containing tritium. 
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Gel cartridges are not composited but are analyzed monthly. Tables IV, V, and 

VI compare annual averages of air sample results for 2 39 • 240Pu, total U, and 

3H, respectively, from 1976 through 1980 at Area G with corresponding samples 

from a} three locations spaced uniformly around Area G at about a 5-km radius; 

and b} air net annual averages for on-site, perimeter, and regional air 
sampler groups. Figure 17 clarifies the 239,24 DPu data. It shows greatly 

elevated concentrations from 1977 through 1979 with the maximum variations 

occurring in 1978. This maximum decreased to variations in 1980 that are only 

slightly greater than those occurring in 1976. It is further noted that the 

Area G sample in each annual set of measurements is roughly some multiple of 

the comparison samples rather than an increment above them. The comparison 

samples include a} the three locations roughly 5 km from Area G that are shown 

on Table IV, b) the northern New Mexico or regional average, and c) the New 

York City average. The Area G sample is consistently greater than all 

comparison samples. The New York City samples are consistently greater than 

the three sampling locations near Area G, and the three sampling locations are 

generally greater than the regional average. 

Total uranium concentrations in air are summarized in Table V. Those 

from Area G are comparable with the highest results observed among the 

comparison samples and generally more variable than the comparison samples. 

The temporal increase noted in the case of 239,24 DPu is not observed in 

the 3H data. Large increases in airborne 3H concentrations do occur in 1976 

and 1977, however, and in all cases {1976 through 1980) Area G 3H results 

exceed the comparison concentrations. 

E. Vegetation Sampling 

Vegetation-sampling methods are described in Ref. 1. In practice, one 

dominant species each of grass, forb, and shrub or tree was sampled, if 

present, at each soil-sampling location. Samples of grasses and forbs were 

taken above ground; however, only the leaves and stems of shrubs and trees 
were sampled. The radius of samples from the soil-sampling location was 

noted. As with soil samples, the biased sample-selection scheme did not 

characterize representative concentrations nor specify their distribution, but 

it did facilitate grouping the biased data to highlight focal points of 

concentrations. Highlighting focal points simplified drawing conclusions from 

the data. Vegetation-sampling statistics are given in Table VII based on the 

data in Table C-II of Appendix C. 

Tritium concentrations were measured in water collected from drying plant 

samples. Concentrations in forbs, shrubs, and sometimes trees within the 

fence ranged from the equivalent of background in local soil moisture {a few 

nanocuries per liter} to tens of thousands of nanocuries per liter. With few 

26 



N 
-....J 

,...-..... 

TABLE IV 

ANNUAL AIR NET 239t240Pu RESULTS IN lo-tB ~i/mt AT 95% CONFIDENCE 

76 77 78 79 

Area G Sample (TA-54) 26.8 ± 2.9 34 ! 30 80 ± 120 23 ! 70 

Samples farther from Area G 

-12 White Rock 5.2 ! 1.1 17 ! 26 19 ± 35 4.2 ! 6.5 
-21 Booster P-2 5.8 ± 1.0 21 ! 39 24 ! 41 3.2 ! 5.5 
-24 TA-33 5.3 ! 1.0 18 ! 30 28 ! 46 6.9 ± 8.6 

Regional Average 4.1 ! 0.5 16 ± 24 20 ! 39 5 ! 15 

Perimeter Average 5.2 ! 0.3 26 ± 94 27 ! 43 8.1 ± 30 

On-Site Average 22.5! 1.1 21.1 ± 33 32 ! 67 8.3 ± 33 

80 

13 ! 13 

2.6 ! 3.4 

1.6 ! 2.4 

3.5 ! 3.9 

1.1 ± 0.9 

8.1 ± 8.3 

6.7 ! 5.2 
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TABLE V 

ANNUAL AIR NET TOTAL URANIUM RESULTS IN pg/m3 AT 95% CONFIDENCE 

Area G Sample (TA-54) 

Samples farther from Area G 

-12 White Rock 

-21 Booster P-2 

-24 TA-33 

Regional Average 

Perimeter Average 

On-Site Average 

76 

112 t 31 

56 ± 5 

126 t 20 

41 t 4 

61 ± 4 

59 ± 2 

60 ± 3 

77 

169 t 249 

83 t 49 

135 t 115 

80 t 118 

187 t 371 

99 t 112 

133 ± 290 

L 

78 

103 t 42 

115 ± 145 

72 ± 21 

61 ± 29 

102 ± 94 

74 ± 88 

68 ± 66 

79 

78 ± 74 

60 ± 71 

39 ± 46 

39 ± 79 

62 ± 75 

54 ± 73 

50 ± 64 

80 

88 ± 83 

61 t 44 

27 ± 24 

45 ± 16 

60 t 21 

49 ± 11 

50 ± 13 
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TABLE VI 

ANNUAL AIR NET TOTAL 3H RESULTS IN pg/m3 AT 95% CONFIDENCE 

Area G Sample (TA-54) 

Samples farther from Area G 

-12 White Rock 

-21 Booster P-2 

-24 TA-33 

Regional Average 

Perimeter Average 

On-Site Average 

76 

300 :t 32 

23 :t 2 

34 :t 2 

59 ± 5 

15 ± 2 

23 ± 1 

60 ± 2 

77 

187 :t 362 

17 ± 25 

27 :t 37 

8 :t 329 

13 ± 33 

25 ± 55 

52 ± 184 

78 

57 :t 84 

7 ± 14 

14 :t 45 

25 ± 54 

4 :t 9 

13 :t 23 

18 ± 48 

79 

35 ± 74 

4.1 ± 5.4 

8.1 ± 31 

40 :t 42 

2.7 :t 8.7 

4.9 ± 15 

12 ± 42 

80 

53 :1: 21 

11 ± 9 

12 ± 9 

44 :t 17 

7.7 ± 5.8 

10 ± 4 

17 ± 5 
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TABLE VII 

SUMMARY VEGETATION CONCENTRATION STATISTICS 

Fenced 
Grass Forb Tree/slfruti 

,H 
(nCt/t) 
Ranqe 
l!Sa 
N 

Total U 
( 119/9 ash) 

3.3 f 0.3 
3.3 ! 0.3 

1 

Ran~e 0.440 t 0.04 
l'tS 0.440 t 0.04 
N 1 

zn, tttopu 
{pCt/g ash) 
Ran1e 0.51 
l'tS 0.51 

" 
T-Spec 
connent 

3ft 
(nCt/t) 

t 0.02 
t 0.02 
1 

3.3 - 3860 
1001 t 1488 

1 

0.09 t 0.009 
0.09 t 0.009 

1 

0.021 - 0.286 
0.124 t 0.094 

6 

2.6 - 19,100 
7028 t 9272 

5 

cP 

0.259 - 1.55 
0.767 t 0.445 

6 

1980 BACKGROUND 
FRUITS AND YlGETABLES 

Regtonal Pertmeter 

Range -0.9 to 0.2 -0.4 to 0.5 

l"!S 
N 15 10 

Total U 
(IJ(J/g ash) b b 

· External Margtn 
{>~---..!:£!:!?. Tree/shrub 

0.4 - 43. 
17.8 ! 16.2 

5 

0.380 - 1.08 
0.588 t 0.258 

6 

0.130 - 10.6 
1.841 ! 3.871 

7 

248 t 4 
248 t 4 

1 

0.780 t 0.071 
0.780 t 0.071 " 

1 

3.7 - 35.7 
15.0 t 12.4 

5 

cP 

0.5 t 0.02 0.450 ~ 3.28 
0.5 t 0.02 1.11 t 1.08 

1 1 

On stte 

0.2 to 4.1 

5 

b 

~ange 0.0 to 15.8 or <70 0.0 to 4.3 or <48 0.0 to 18.7 or <20 

x~s 

N 15 

23'h 21tOpu 
(pCt/g ash) 
Range -12 to 2.7 
J"<:S 
N 

a671 confidence. 
bwhichever is greater. 

15 

to 5 

-2.1 to 0.60 -0.10 to 64 

10 3 

--- ---~ -- ·-·· -~ . 

I 
It ,, 



exceptions, concentrations in vegetation in the external margin beyond the 
fence only ranged up to tens of nanocuries per liter. Grouping samples with 
similar concentrations of 3H produced the map in Fig. 18. Three foci of 
concentrations at G-5, G-2, and G-4 show that dominant concentration' occur on 
that mesa section, containing Pits 1, 2, 3, 4, and 5, and that section con
taining 3H disposal shafts near trenches A through H. 

Total uranium concentr~tions in vegetation ash ranged from 0.09 ~g/g ash 
to 1 ~g/g ash, which would be two to four orders of magnitude lower for live 
weight. Most samples proved to be of insufficient mass to yield a uranium 
result. Consequently, no reliable comparisons can be made between vegetation 

. within the fence and vegetation outside of the fence nor between vegetation 
and soil •. Concentrations found in each species at each sampling location are 
given in Fig. 19. 

32 

Concentrations of 239,240Pu in vegetation ash ranged from 0.027 pCi/g 
ash to 10.6 pCi/g ash, which may be two to four orders of magnitude lower for 
live weight. Grouping the data by vegetative type (grass, forb, or 
tree/shrub) and grouping again by location (within the fence as opposed to 
outside of the fence) allows some useful comparisons. first, the range of 
concentrations in trees/shrubs outside of the fence was greater than it was in 
trees/shrubs inside the fence. Second, the average concentration outside the 
fence was higher than it was inside the fence, although this difference may 
not be statistically valid. Third, the only forb sample taken outside the 
fence had a concentration nearly double that of any sample taken within the 
fence. Fourtn, the only grass sample from within the fence had a concen
tration less than one-third the average of those taken outside the fence. 
Grouping samples with similar concentrations of 239,24 0Pu produces the map 
in Fig. 20 with foci at G-3 and G-13 showing that dominant concentrations 
occur on the mesa section that holds Pits 1, 2, 3, 4, and 5. 

F. Animal Sampling 

1. Rodents. Rodents that died from exposure in live traps set by the 
Environmental Studies Group (LS-6) were retained by H-8 for the Area G survey. 
LS-6 set one transect to the south over Pits 1 and 3 and a second transect to 
the north over Pits 6, 7, and 24, as shown in Fig. 21. Animals were trapped 
in winter and again in spring. We screened all animals for radioactivity by 
first counting with a mica-window G-M detector and again with a phoswich. The 
four animals with highest results were selected for analysis of various 
organs: pelt, lung, GI tract, liver, kidneys, and carcass. These organs were 
put in six separate pools. The remaining animals were dissected and the 
pelts, lungs, and GI tracts, which express external contamination, were put 
into a single pool. The carcasses, livers, and kidneys, which express 
internal contamination, were put in a different single pool. Both of the 
latter pools took up four beakers, each of which provided a result for each 
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analyte. Table VIII summarizes statistics based on the data obtained from 
analyzing the rodents. These data are given in Table C-III of Appendix C. 

Tritium was taken from moisture collected while we were drying~he 
samples. Tritium concentrations in pooled rodent tissues ranged from roughly 
600 to 4000 nCi/1. The one organ sample (carcass from the four highest 
counting animals) that gen~rated enough moisture for analysis was only about 
1000 nCi/1 or about half of either the pooled internal or external averages 
(Table VIII). This indicates considerable variability in 3H • Concentrations 
of 3H in internal and external pooled fractions showed close numerical corres
pondence. Total uranium analyses were not run because sample mass was usually 
too small to spare any sample for total uranium. 

Plutonium-239,240 concentrations in pooled internal rodent tissues 
differed from pooled external rodent tissues (Table VIII). The range of 
pooled internal tissue concentrations ranged one to two orders of magnitude 
lower than the pooled external tissues concentrations. Pooled internal 
tissue concentrations also averaged two orders of magnitude lower than pooled 
external tissue concentrations. The standard deviation for internal as well 
as external pools was roughly double the average for each. Pooled internal 
(carcass and liver) samples of the ufour highest 11 had concentrations of -o.02 
pCi/g. This is an order of magnitude higher than the lowest internal fraction 
of sample (0.004 pCi/g) and an order of magnitude lower than the highest 
internal fraction of sample (0.2 pCi/g). Pooled internal concentrations from 
the four highest pool (0.02 pCi/g) are comparable to the pooled internal 
average (0.06 pCi/g). External or pelt, GI tract, and lung pools of the four 
highest ran roughly an order of magnitude higher (-G.04 pCi/g) than the lowest 
internal fraction of pooled sample (0.004 pCi/g) and two orders of magnitude 
lower than the highest external fraction of pooled sample (15.0 pCi/g), as 
well as an order of magnitude lower than the external average (3.8 pCi/g). 
One internal fraction of pooled sample corresponded to its external fraction 
on a one-to-one basis {Table C-III, Appendix C). The rest were one and two 
orders of magnitude lower than their respective external fractions. 

In vitro gross y-results also shown in Table VIII indicate that the gross 
y-acti\iity is indeed higher in the selected four highest pool as one might 
expect from the screen counting process, which responds to the same gross r
activity observed in the in vitro analysis. All of the four highest came from 
the north transect. These-positive results conflict with results showing no 
positive y-radioactivity associated with pocket gopher diggings at the north 
transect.l8 

2. Bees and Honey. The environmental surveillance effort at Los Alamos 
has used bees and honey for several years as indicators of environmental 
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lH(nCi/l) 
range 

't f s 
N 

2'',2~Dpu(pti/g)c 
range 

TtS 
N 

Gross 'T (nC1/g)c 
range 

T t s 

" 

TABLE VIII 

S£LECTEO RADIOACTIVITY IN RODENTS 

Poo 1 ed Rodents 

Internal 

620 - 4160 

1720 f ~660 
5 

0.0037 - 0.181 

0.056 tb0.84 
5 

1.19 - 2.21 

1.54 fb0.46 
5 

External 

654 - 3870 

1810 ~ 1500 
5b 

0.0303 - 15 

3.83 fb7 .45 
5 

1.19 - 6.20 

2.76 !b2.36 
5 

4 •Hi!!'est•a Poo_!ed_Rodent Organs 

Internal External 

Carcass liver Pelt Gl Tract Lung 

908 

0.0194 0.015 0.0560 0.045 0.028 

19.1 27.0 8.2 

asequential counts (background then sample) were taken as a precaution against potential severe changes in local 

(count room) background. "Highest" were the highe\t above the net \ample counts (screen counts) per 500 s above 

those background\ that were taken in sequence with each sample count. Subsequently, analyses showed no trends in 

background other than normal random variations of emission and detection. 

blhese means and standard deviations are from 4 beakers of internal components (carcass and liver) and 4 beakers of 

external components (pelt, Gl tract, and lung), all from 137 specimens pooled unequally among both sets of 4 

beakers. 

CGrams ash. 



( 

dispersion of radionuclides from the laboratory. 13, 14 Table IX compares 
results from a sampling station near Area G with results from three 
background locations. Table IX also gives radionuclide concentrations in 
honey and in bees for the years 1979 and 1980. Radionuclides in honey include 
137Cs, 3H, total U, and 239,240Pu. However, there are no data for 
239,240pu in honey for 1979 and only total U data are available for bees. 

The meaning of 137Cs concentrations in honey is obscure because of the 
uncertainty in the value of the Area G data and the Chimayo background data. 
At tens of pCi/1, the 137Cs concentrations are obviously very low. 

The 3H concentration in Area G honey ranged from roughly 10 to 21.4 
pCi/mt, which is 2 to 20 times background levels. Data from Pajarito Acres 
retlect operations at the TA-33 site nearby. The 1980 concentration at Area G 
(21.4 pCi/mt) is several multiples of the background locations (0.6 to 4 
pCi/m1) or more nearly in agreement with expectations for Area G, based on 
consideration of 3H in soil, air, vegetation, and rodent samples of the 
present survey. 

Total uranium concentrations in honey were below detection limits, but 
concentrations in bees were tens of parts per billion. Among bees, there 
seems to be no difference in total uranium concentrations at Area G and the 
bac~ground locations, assuming that background may vary through the range 0 to 
59 ppb. 

The 239,24DPu concentration in honey at Area G is 0.05 fCi/g or 
midrange for the background locations, i.e., between 0.03 fCi/g at Pajarito 
Acres and 0.08 fCi/g at Barranca Mesa. 

III. INTERPRETATION OF DATA 

A. Urani urn 

Total uranium measurements were made in soil, air, vegetation, honey, and 
bees. None of these environmental media indicated unusual concentrations of 
total uranium. It is concluded that uranium as a waste residue is not 
detectable above natural background at Area G, so further discussion of 
uranium will be limited in this section to a few cases that support or clarify 
interpretation of other radionuclide data. For further discussion of uranium 
results, see Appendix D. 

B. Soil 

The horizontal distribution of 3H at all three depths of soil (0 to 1 em, 
1 to 10 em and 10 to 30 em) corresponds by location, G-5, G-2, and G-4 being 
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0 

Area G 

Pajarito 

Acres 

Barranca 

Mesa 

Chimayo 

t37cs 

t~Ci/ t} 
1979 1980 

<43 <28 

0 6 

<9 6 

<11 <42 

TABLE IX 

SELECTED RADIOACTIVITY IN HONEY AND BEES 

Honel 
Bees 

r.: 

3H u 239, 2 .. opu u 

t~Ci /mt} tPPb} ~fCi/g} (~pb} 

1979 1980 1979 1980 1980 1979 1~80 

9.6 21.4 0 0 0.05 23 14 

10.5 7.9 0 0 0.03 0 

3.6 4.0 0 0 0.08 59 

0.6 3.0 0 0 0.055 20 

' 



principal foci shown in Figs. 8, 9, and 10. G-5 and G-2 are in the eastern

most fraction of Area Gover Pits 1 through 5, and G-4 is near the tritium 

disposal shafts on the west side of trench A in the southwest corner of Area 

G. Tritium concentrations at G-1, G-9, G-10, G-12, G-13, G-14, and G-15 are 

all above local and regional background and they are all outside of t~e fence. 

These traces attest to the high environmental mobility of 3H, but their 

magnitude is low (less than 700 nCi/1) relative to current cleanup practice 

(8870 nCi/1) adopted at Los Alamos in the absence of prior governmental or 

industrial guidelines.1 9 Concentrations observed at G-5 are expected since it 

is north of the disposal shaft between Pits 4 and 6 (see Fig. 8). Some of 

these shafts have been used for 3H disposal. G-2 is over Pit 1 for which 3H 

is not expected based on existing records. G-4 is near disposal shafts 155 

and 156, which have been used for 3H wastes disposal. Note that G-8 is closer 

to the disposal shaft area between Pits 4 and 6 than G-5 is, yet 3H 

concentrations at G-8 are one to two orders of magnitude lower, suggesting 

irregular position and inventory, unequal integrity of confinement in the 

storage shafts, or unequal migration mechanics near the shafts. References 

20, 21, and 22 indicate that all three possibilities play a part in this 

distribution. The vertical distribution of 3H concentrations at G-5 and G-4 

increases with depth, whereas that at G-2 decreases. This suggests a surface 

or near-surface deposit at G-2 or that G-2 is somewhat remote horizontally 

from the source. About equal numbers of samples (~) show no vertical change 

in concentration compared with those that increase (~) or those that decrease 

( ~.). Topography and differential mobility in the tuff structure may play a 

part in this observation, but there is no clear pattern to explain it. 

The horizontal distribution of 239,2~0Pu based on the biased samples 

taken is more general than the horizontal distribution of 3H. The foci of 

this distribution appear to be G-1/G-3, G-10, G-13, G-14, and G-15 as shown 

in Figs. 14, 15, and 16. G-1 and G-3 are near the storage building north and 

west of the old decontamination pit, and barrels containing wastes have been 

held nearby before disposal. G-10 is in a mound of overburden near the 

excavation made for horizontal drilling tests during 1976 described in 

Reference 23. However, the mound is not from that excavation according to W. 

0. Purtymun who supervised the drilling. G-13 is in a major drainage path 

away from the northeast corner of Area G. G-14 is in a drainage path north of 

the shafts and Pit 6, and G-15 is west of disposal shafts 153 and 154 and Pit 

23. All sample locations referenced in this paragraph except G-3 are outside 

of the exclusion fence. The two lowest samples, G-7 and G-8, are from within 

the fence. G-7 is in the stream channel that may be periodically scoured out 

by runoff. G-8 may have been influenced by cleanup of the former equipment 

storage area or by closure activities over Pits 6, 7, and 24. All 45 

23 9 ,2~0Pu samples except the 0- to 1-cm depth of G-7 and G-8, the 10- to 30-

cm depth of G-4 and G-6, and the 1- to 10-cm depth of G-9 are more than three 

standard deviations above regional background in soil. This wide distribution 
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is evidently from resuspension and redeposition of surface spills, notably at 

the former equipment storage area and perhaps from the decontamination pit. 

The decontamination pit was a small, shallow pit used to decontaminate_ 

equipment and vehicles during the 1970s (Pit 19 in Fig. 6). None of the 

239,24 DPu concentrations observed approach the surface cleanup guide of 200 

pCi/g adopted by the Laboratory for decommissioning operations.l9 

C. Air 

Average airborne radionuclide concentrations at Area G are given in 

Tables IV, V, and VI. Also shown are results from three air-sampling stations 

roughly 8 km (5 mi) from the Area G station, and roughly 120• from each other 

and from regional, perimeter, and on-site stations of the los Alamos air net. 

figures given extend from 1976 through 1980. 

Average airborne 3H concentrations at Area G are considerably above 

the 8-km (5-mi) stations and the on-site average, and even further above the 

perimeter and regional averages. However, the uncertainty in measurements 

leaves such a conclusion in doubt for all cases except when one is comparing 

Area G against the regional averages in 1976 and 1980. In all likelihood, 

the 3H values are elevated over background, but at worst, they are three 

orders of magnitude lower than the concentration guide recommended as 

applicable to the maximally exposed individual in the general public.24 (See 

also Appendix ;.) The probable elevated results suggest that the source is 

buried 3H and the path to air is through evapotranspiration. 

Average airborne total uranium concentrations are given in Table V. The 

highest average given for Area G is 169 ± 249 pg/m 3 in 1977 compared with 187 

± 371 pgfm3 for the regional average in 1977. The sporadic occurrence of such 

values in the data set and their wide associated statistical errors indicate 

that these measurements are highly variable at all background locations and 

that observations of airborne total uranium at Area G are no different from 

regional background. Uranium observed in air samples from Area G is most 

likely from naturally occurring uranium in local soil. 

Average airborne 239,24 DPu concentrations are given in Table IV. The 

data are also illustrated in Fig. 17, where Area G results are compared 

against 1) three local stations, all about 5 km from the Area G station and 

120• from each other; 2) the average for northern New Mexico regional 

stations; and 3) New York City.2S Figure 17 shows that the Area G average for 

1976 is about five times the comparison values, and about nine times the 

detection limit for Los Alamos analyses. For 1977, it is about double; for 

1978, triple; for 1979 and 1980 both, about five times the comparison value. 

The difference is attributed to contamination weathered to local soil from 

equipment stored at the former equipment storage yard just west of Pit 1 
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before 1975 (Fig. 3}. Soil contaminated in this way is resuspended and 
intercepted by the Area G sample station. The storage yard was removed and in 
1979 the surface soil was also removed. The area was covered with 
uncontaminated soil. The distribution of 239,24 0Pu in Area G soil shown in 
Figs. 14, 15, and 16 suggests that airborne concentrations will reach, or 
perhaps have reached, a plateau that will decrease very slowly over the years 
without further remedial action. Since this plateau is still three orders of 
magnitude below applicable guidelines, remedial action would be extravagant. 

Once again the uncertainty in some measurements overwhelms the results, 
i.e., for 1977, 1978, and 1979. The large averages and associated wide 
variations for the three years 1977, 1978, and 1979 are interpreted as 
contributions from atmospheric weapons tests conducted by the People's 
Republic of China in late 1976. The influence of these tests lasted into 1979 
~nd perhaps 1980.14 

D. Vegetation 

Figures 8, 9, and 10 give the distribution of 3H in soil based on the 
biased selection, and Fig. 18 shows a corresponding distribution in vegetation 
using the same selection basis. The variation in 3H concentrations in 
vegetation is much wider than that in soil since roots may reach much deeper 
and therefore closer to buried sources of 3H than the 30-cm maximum depth of 
soil samples. As with the soil-sampling results, the vegetation results show 
3H concentration foci at sample locations G-5 and G-2 over Pits 1, 2, 3, 4, 
and 5; and sample location G-4 over trenches A through H (Fig. 18). The 
substantial concentrations in some vegetation further support the contention 
that the major pathway to air for buried 3H is evapotranspiration. Evidently, 
conditions of species succession in recovery from the disturbed state, species 
differences in uptake and root depth, and both horizontal and vertical 
distributions of 3H concentrations in soil have conspired to produce the 
highest concentrations in brush and forbs growing where soil concentrations of 
3H are highest. The highest values are among samples of Chrysothamnus 
nauseosus, Artemesia caruthii, Aster bigelovia, and Eriogonum janesii ranging 
from 19 000 nCi/t for Chrysothamnus at G-5 down through 248 nCi/1 for 
Eriogonum janesii at G-14. 

Distribution of 239,24 0Pu concentrations in vegetation ash corresponds 
reasonably well with the distribution in soil, although this correspondence is 
not as good as that for 3H (Fig. 20}. As with 3H, dominant 239,240Pu 
concentrations both in soil and vegetation ash are in the section to the 
east, which contains Pits 1-5. The highest 23 9 • 24 0Pu concentrations are in 
pinon pine and gramma grass to the northeast of this area (Station G-13) in 
the dominant wind direction and outside of its fence. This observation 
further suggests that the dominant 239,240Pu source has been the 
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contaminated equipment storage yard and that the major transport vector for 

239,240pu has been the wind. The two lowest concentrations in vegetation 

ash are in Aster bigelovia at locations G-4 and G-8. Concentrations of 

'-39,240pu in soil and vegetation at G-4 are very similar to regional 

measurements,12,13 whereas 3H results at G-4 are much greater than regional 

measurements.12,13 Concentrations in vegetation at G-8 between Pits 6 and 5 

are comparable to regional concentrations of 239,240Pu and suggest that 

location G-8 has been disturbed enough to remove expected levels of 

239,240Pu or cover them with more than 30 em of uncontaminated fill dirt. 

E. Animal Sampling 

1. Rodents. The rodents selected for analysis of individual organs 

were selected on the basis of xray and y-radiations. Table VIII suggests 

that selection was valid for x ray and y-radiations but not for 3H or 

239,240Pu. However, in most cases, individual organ masses were so small 

that the measurement error did not permit confirmation of that observation. 

All rodents selected for individual organ analysis were taken from the north 

transect shown in Fig. 21. None were taken from the south transect, so x-ray 

and y-emitter contaminants are probably associated with the north transect. 

Tritium and 239,240Pu could be from rodents associated with either transect. 

Neither the concentration lines of 3H nor those of 23 9,240Pu in either soil 

or vegetation suggest that the south transect would be the primary contributor 

for either 3H or 239,240Pu. See Figs. 8, 9, 10, 14, 15, 16, 18, and 20. 

However, since only G-8 soil samples were taken near the north transect, 3H or 

239,24DPu-contaminated rodents could have also come from the north transect. 

Tritium and 23 9,240Pu are definitely associated with rodents operating on 

the surface of Waste Disposal Area G, and, as expected, there appears to be 

little difference between external and internal distribution of 3H, whereas 

239,240Pu distinctly prefers the external components. 

This preference is not expressed in the individual organ samples 

apparently because they were selected on the basis of x-ray and y-ray 

activity. Contrary to the results of this study, moreover, a study by 

LS-6 of pocket gopher mounds in the north transect did not show any obvious 

association of xray or y-radiations with the mound soil.lB 

2. Bees and Honey. The data presented in Table IX suggest that 137Cs 

concentrations in honey may be slightly higher at tens of pCi/1 for Area G 

than they are for local or regional background stations. However, uncertainty 

in the measurements prevents confirmation of that conclusion. Observations of 

honey from flowers in the Federal Republic of Germany show that fallout 137Cs 

concentrations are comparable to observed concentrations in northern New 

Mexico honey. However, concentrations rise by an order of magnitude for honey 

from honeydew melons and by two orders of magnitude for honey from heather in 
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the Federal Republic of Germany.26 Tritium concentrations at 21 pCi/1 for 
Area G in 1980 were three to seven times the 3H concentrations from background 
locations. However, 1979 data did not support this observation. 1980 
measurements of 239,2~0pu concentrations in honey indicated no differences 
between honey from Area G at 0.05 fCi/g and that from background locations at 
0.03 to 0.08 fCi/g. Observations of 23 9 ,2~0Pu concentrations in honey 
collected near Area G agree with observations from the Federal Republic of 
Germany, indicating that an~ plutonium, which might theoretically be 
transported from Area G to the surface biosphere, is not large enough to be 
differentiated from fallout.26 

IV. INTEGRITY OF CONFINEMENT 

Area G wastes are adequately confined in pits, trenches, and shafts to 
assure that exposure to the public is below applicable standards. They are 
also adequately confined to assure that any exposure to the public is as low 
as is readily achievable. 

The Laboratory has made continued improvements in waste confinement 
methods across the years. Subsidence, which has been more common at older 
waste disposal sites, was only observed in one location over Pit 7 at Area G 
and that occurrence was remedied quickly. The observed reduction in 
subsidence is undoubtedly a result of precautions taken to avoid subsidence at 
Area G. Vegetation cover is being tested to prevent erosion of overburden 
caps over waste pits and trenches. 

Intrusion by biota appears to be limited. Although deer and coyotes have 
been seen inside the fence, there is no indication that unauthorized personnel 
can pass the exclusion fence without exceptional effort and no indication that 
those coyotes that have passed it have attempted to dig into the overburden 
confining the wastes. Pocket gophers routinely intrude into this overburden, 
but as yet there is no evidence that such intrusions are capable of 
compromising the integrity of confinement. On the other hand, mice, which 
scarcely intrude into the overburden, if at all, are burdened with traces of 
3H and 239,2~0Pu. Also, above ground fractions of several varieties of 
vegetation contain traces of 3H and 23 9 ,2~0Pu. Tritium in vegetation is 
from evapotranspiration while 3H in mice is from ingestion, immersion, and 
inhalation. Plutonium-239,240 in mice and vegetation is an accumulation of 
239,2~0pu from surface-deposited waste residue, stored equipment, or 
decontamination operations. There is little evidence of other contaminants 
either from in situ gamma-ray spectra or from gamma-ray spectra of soil 
samples or vegetation samples. 

Tritium released by evapotranspiration is not confined. However, 
concentrations are not likely t~ exceed exposure standards since (1) present 
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atmospheric concentrations are much less than present regulatory guides 
applicable to the general public; and (2) the water is transpired to the 
atmosphere from biota before the affected biota can be cycled back te the soil 
or dispersed by the wind or precipitation. 

Plutonium-239,240 and associated TRUs were deposited at the former 
equipment storage yard. This. may be the source of waste residues that were 
observed at G-1, -2, and -3 as well as at locations outside of the fence. On 
the other hand, temporary holding of packaged wastes probably has contr1~uted 

to tne residues observed at G-1 and G-3, and the operation at the decontamina-
.tion pit also may have contributed. Routine disposal operations may have 
caused the deposition of 2~1Am, a TRU component, at G-2 since the record 
indicates 24 1Am burials in Pit 1. 

Although 3H is migrating out of waste repositories, the surface 
reconnaissance of 1980 does not indicate loss of confinement for other 
radionuclides. The dominant feature of radiological interest indicated by the 
reconnaissance is surface-deposited TRU waste residue, which is probably a 
consequence of nonroutine operation of the disposal facility (particularly the 
discontinued practice of storing contaminated equipment and occasional pit 
fires occurring during the early years of Area G operation).l7 If all surface 
TRU residue is from the former equipment storage yard, the decision to decom
mission the yard and decontaminate the area described by phoswich survey as 
contaminated will result in a long-term reduction in measurable concentra
tions. The data of this investigation reconfirm the known migration of traces 
of 3H from waste repositories at disposal Area G. However, there is no indi
cation of migration of other radionuclides from their confinement at Area G. 
Neither the migration of 3H from waste repositories nor the surface-deposited 
TRU wastes are concentrated enough or extensive enough to lead to unnecessary 
or unsafe levels of exposure. 

V. RECOMMENDATIONS 

Past surface storage and/or holding practices seem the most likely 
contribution to measurable plutonium contamination. Related practices and 
procedures should be reviewed with the goal of detecting and reducing 
potential spills. Packaging and containment of 3H wastes have been modified 
in the past 2 or 3 years. These modifications need to be evaluated for 
effectiveness. 

A more detailed radiological survey of Area G should be initiated to 
clarify the distribution of surface contamination and briefly reconnoiter 
subsurface radiological conditions. The detailed survey would include (1) 
surface distribution of 3H; (2) surface distribution of y emitters by (a) TLD 
measurement and by (b) gamma spectrum analysis; (3) surface distribution of 
239,2~0Pu; (4) subsurface reconnaissance; (5) more detailed rodent studies 
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with an improved analysis scheme; (6) additional air sampler data from 
additional air sampler stations; and (7) more extensive vegetation studies 
(corresponding to more intensive soil studies required for distribution 
evaluation). 
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APPENDIX A 

SAMPLING PROCEDURES AND STATISTICAL TREATMENT OF DATA* 

I. AIR SAMPLING 

A. Sampling Procedures 

Samples are collected monthly at 25 continuously operating stations that 

constitute the Los Alamos sample network. Station 22 of that network is at 

Area G. Positive displacement air pumps with flow rates of approximately 3 

t/s are used. Atmospheric aerosols are collected on 79-mm-diameter poly

styrene filters. Part of the total air flow (2.4 to 3.1 mt/s) is passed 

through a cartridge containing silica gel to absorb atmospheric water vapor 

for tritium analyses. Air flow rates through both sampling cartridges are 

measured with variable area flow meters, and sampling times are recorded. 

The monthly filters for each station are cut in half. The first group of 

filter halves is then combined and dissolved to produce quarterly composite 

samples for each station. The second group of filter halves is saved for 

uranium analysis. 

Plutonium is separated from the solution by anion exchange. The purified 

plutonium samples are electrodeposited and measured for alpha-particle 

emission with a solid-state alpha-detection system. Alpha-particle energy 

groups associated with the decay of 23Bpu and 23 9Pu are integrated, and the 

concentration of each radionuclide in its respective air sample is calculated. 

This technique does not differentiate between 239pu and 24 0Pu. Uranium 

determinations by neutron activation analysis (see Appendix B) are done on the 

second group of filter halves. 

Silica-gel cartridges from the 25 air-sampling stations are analyzed 

monthly for tritiated water. The cartridges contain a small amount of blue 

"indicating" gel at each end to indicate a desiccant oversaturation. During 

cold months of low absolute humidity, sampling flow rates are increased to 

ensure collection of enough water vapor for analysis. Water is distilled from 

each silica-gel sample, yielding a monthly average atmospheric water vapor 

sample. An aliquot of the distillate is then analyzed for tritium by liquid 

scintillation counting. 

*Ref. 12. 
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B. Statistical Analysis 

Measurements of the air particulate samples require that chemical or 
instrumental backgrounds be subtracted to obtain net values. Thus, negative 
net values are included in the population. Although negative net values are 
not physical realities, they must be included to obtain a valid average of 
that data set of which they are a part.Al 

Uncertainties reported for maximum and minimum concentrations reflect 
uncertainties introduced both in the field (flow rate and time determinations) 
and laboratory (counting, pipetting, etc.). These values indicate the 
precision of the maximums and minimums and represent twice the propagated 
measurement uncertainties. 

Standard deviations for station and group (regional, perimeter, and 
on-site) means are calculated using the following equation: 

where 

(c - c )
2 

i 

N(N - 1) 

.!c • ·standard deviation of c, 

' 

c = annual mean of a station or group of stations, 
c; • concentration for station i, and 
N = number of concentrations (sampling periods). 

An analysis of variance is done with groups (regional, perimeter, and 
on-site) and sampling period (month or quarter) as sources of variation. A 
commercially available software packageA 2 is used for this analysis. The 
purpose of the analysis is to detect significant differences among regional, 
perimeter, and on-site means. Differences are declared significant at 
P < 0.05. This means there is a 5% probability of error, that is, of 
concluding a difference exists when there is none. 

Next, all radioactive constitutents that exhibit significant differences 
among regional, perimeter, and on-site annual means are analyzed using a 
modified t-test for unpaired observations and unequal variancesA 3• The t
test is used to compare regional/perimeter, on-site/perimeter, and regional/ 
on-site group annual means and to specifically determine if a particular group 
differed from the other two groups. 
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Finally, for each radioactive constituent, the Student-Newman-Keul 

procedureD3 is used to determine within a group what stations are 

significantly different. This procedure was chosen because it mitigates a 

problem that arises with multiple comparisons. Namely, there is almost a 

certainty that some differences will be falsely declared significant._ The 5% 

test level used in this procedure means that 5% of the comparisons will give 

false significant differences. 

II. SOIL SAMPLING 

One profile soil S5nple was taken at each location selected for sampling. 

The profile sample provided roughly 600 g of soil from each of the three soil 

·intervals, that is, 0 to 1 em, 1 to 10 em, and 10 to 30 em. When tuff bedrock 

was encountered as fragments mixed with soil, it was included as soil because 

it is permeable to moisture. When tuff bedrock was encountered as solid 

bedrock, it was augered out using a carpenter•s brace and bit. 

Each sample was dried and subsequently milled with ball bearings in a 

polyethylene jar for at least 2 hours. Moisture from drying was collected 

5 mt of it was analyzed for 3H. Ten grams of dried soil from each profile 

each sample was analyzed for 2 3 9,2~0Pu. Two grams of dried soil from each 

profile of each sample location was analyzed by delayed neutron assay for 

total uranium. Most of the balance of the soil sample was given a gamma

sp~ctrum analysis. 
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APPENDIX B 

ANALYTICAL CHEMISTRY METHODS* 

I. PROCEDURES 

A. Plutonium Soil and Sediment Samples 

Plutonium soil and sediment samples are dried, milled for 2 to 6 hours, 
and split into 10-g aliquots. Each aliquot is leached with HF-HN0 3 • 

Air filters are ignited in platinum dishes, treated with HF-HN0 3 to 
dissolve silica, wet-ashed with HN0 3-H 202 to decompose the organic residue, 
and treated with HN0 3HC1 to ensure isotopic equilibrium. 

Vegetation samples are ashed in a high-temperature oven and thereafter 
treated as soil samples. During dissolution, all samples are spiked with 
standardized 24 2Pu, which serves as a chemical recovery tracer • 

. Dissolved samples are thoroughly digested in 7.2 M HN0 3, and 1M NaN0 2 is 
added to ensure that plutonium is in the tetravalent state. The solution is 
passed through a preconditioned anion exchange column. The initial eluate and 
the first 20 mt of a 7.2 ~ HN0 3 wash contains 24 1Am, so it is discarded. The 
column is then washed with 7.2 ~ HN0 3 and 8 M HCl. Plutonium is eluted with a 
freshly prepared solution of 1 g/t NH 4I in 1M HCl. The eluate is appropri
ately conditioned and plutonium is electrodeposited from a 4% solution of 
(NH 4 ) 2C204 • The plated plutonium is counted on an alpha spectrometer. Values 
reported for 239pu are the sum of 239pu and 240Pu because both have identical 
alpha energies. 

B. Tritium 

Soils are heated to evaporate the soil moisture, the condensate is 
trapped, and 5-mt aliquots are transferred to scintillation vials. 

Atmospheric water is trapped in a desiccator in the field. Moisture is 
removed from the desiccant in the laboratory, and appropriate aliquots are 
taken for scintillation counting. Fifteen mt of scintillation liquid are 
added to each sample, which is then vigorously shaken. 

*Ref 12. 
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Samples are counted in a liquid scintillation counter for 50 min or 

10 000 counts, whichever comes first. Standards, blanks, and quality 

assurance samples are counted in conjunction with each set of samples. 

C. Gross Gamma and 137Cs 

Soils and sediments are milled for 4 to 6 hours. One hundred grams of 

fines from the milled soils are wei~hed into polyethylene bottles. 

The amount of 137Cs is determined by counting on a Ge(Li) detector 

coupled to a multichannel analyzer. The activity is calculated by direct 

comparison with standards prepared in the same geometrical configuration as 

i5 used for the samples. Quality assurance is provided by concurrent analysis 

of NBS Certified Standard References materials. Gross gamma is measured by 

counting in an Nal(Tl) well counter, which accommodates the 500-mt bottles. A 

single-channel analyzer adjusted to register gamma radiation between 0 and 2 

MeV is interfaced to the detector. Gross gamma determinations are reported as 

net counts per unit time and unit weight. 

D. Urani urn 

Analyses for uranium are performed in one of two ways--delayed-neutron 

activation an.alysi s. or instrumental epithermal neutron activation analysis. 

In the first method, samples are irradiated in a thermal neutron port and 

pneumatically transferred to a neutron counter where the delayed neutrons 

produced by the fission of 23Su are measured.B1 The technique is very 

manpower efficient and has a lower limit of detection than does the epithermal 

irradiation method described below. However, total uranium is calculated 

assuming a 23Suf23Bu ratio of 0.0072. Variations in this ratio will produce 

inaccuracies in the result; hence, samples likely to contain depleted uranium 

were not analyzed by this method because of the lower limits of detection. 

Most of our uranium analyses are done by this method because it is the more 

sensitive. 

In the second method, two-gram samples are irradiated in the epithermal 

neutron port at the Los Alamos Omega West Reactor. This method is used only 

when depleted-uranium contamination is expected. A period of 2 to 4 days is 

allowed to pass after the irradiation, and the samples are counted on a Ge(Li) 

gamma-ray spectrometer. The 228- and 278-keV transitions from 239Np are used 

for the quantitative determination. The nuclear reaction is 23Bu 

(n,y)+239Np + e. Obviously, the ratio measures the major isotope of uranium 

and calculates total uranium if we assume 238U is >99% of the total uranium. 

This assumed value will probably not vary significantly in environmental 

samples. 
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. For samples with uranium concentrations greater than 100 ppm, another 

~)ithermal irradiation may be used. Following a 5-min irradiation and 10-min 

decay, we can observe the 75-keV gamma ray from 239U directly rather than 

waiting for the total decay to 239Np. Results from both epithermal methods 

have been reported in the literature.B2-B~ 

An advantage to having both uranium techniques available is that samples 

containing enriched uranium may. be measured. The 23Su content may be 

determined by delayed neutrons and the 23 8u content, by epithermal activation. 

Total uranium is the sum of these, and a rough indication of the isotope ratio 

may also be given. 

A comparison of these methods with the more traditional fluorometric 

technique for uranium analysis in soils has been published.Bs 

II. ANALYTICAL CHEMISTRY QUALITY EVALUATION PROGRAM 

Control samples are analyzed in conjunction with the normal analytical 

chemistry workload. Such samples consist of two general types. Blanks are 

matrix materials containing quantities of analyte below the detection limit of 

the analytical procedures. Standards are materials containing known 

quantities of the analyte. Analyses of control samples fill two needs in the 

analytical work. First, they provide quality control over tne analytical 

procedures so that problems that might occur can be identified and corrected. 

Second, data obtained from the analysis of control samples permit the 

evaluation of th'e capabilities of a particular analytical technique under a 

certain set of circumstances. The former function is one of analytical 

controli the latter is called quality assurance. 

Quality control samples are obtained from outside agencies and prepared 

internally. The EPA provides water, foodstuff, and air filter standards for 

analysis of gross alpha, gross beta, 3H, ~oK, 90Sr, 106Ru, 134Cs, 137Cs, 

226Ra, 239pu, and 2'+1Am as part of the ongoing laboratory intercomparison 

program. The Environmental Measurements Laboratory (EML) provides soil, 

water, bone, tissue, vegetation, and air filter samples each containing many 

of the same radionuclides. These are part of a laboratory intercomparison of 

DOE-supported facilities. Uraniun: standards obtained from the Canadian 

Geological Survey (CGS) and the International Atomic Energy Agency (IAEA) are 

used to evaluate the uranium analysis procedures. Internal standards are 

prepared by adding known quantities of analyte to blank matrix materials. 

No attempt is made to make control samples that are unknown from the 

standpoint of the analyst. Control samples are submitted to the laboratory at 

regular intervals and analyzed in association with other samplesi that is, 

they are not normally handled as a unique set of samples. We feel that it 

would be difficult for the analyst to give the samples special attention even 
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if he were so inclined. We endeavor to run at least 10% of the analyses as 
quality assurance samples using the materials described above. A more 
detailed description of our Quality Assurance Program and a complete listing 
of our annual results have been published.B6. -

The capabilities of the analytical procedures are evaluated from the 
quality control samples. Accuracy and precision are evaluated from results of 
analysis of standards. These results are normalized to the known quantity in 
the standard to permit comparison between standards containing different 
quantities of the analyte: ' 

r = Reported O~antity Known uan ny 

·A mean value (R) for all normalized analyses of a given type is calculated by 
weighting each normalized value {ri) by the uncertainty associated with it 
{si). 

R = Li {ri/s 2i) 
Li (1/s 2i) 

The standard deviation {s) of R is calculated assuming a normal distribution. 

s = ~ r (R - r i) 2 

i=l l N {N - 1) 

These calculated values are presented in Tables B-I and 8-II. The 
weighted mean of the R is a measure of the accuracy of the procedure. Values 
of R greater than unity indicate a positive bias and values less than unity, a 
negative bias in the analysis. The standard deviation is a measure of the 
precision. The standard deviation is an inverse function of the quantity of 
analyte; that is, as the absolute quantity approaches the limit of detection, 
the standard deviation increases. For instance, the standard deviation for 
13 7Cs determinations is quite large because many of the standards approached 
the limits of detection of the measurement. Conversely, the standard 
deviation for the uranium analyses is unrealistically small because the 
standards contained quantities of uranium significantly above detection 
limits. 
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TABLE B-1 

ANALYTICAL QUALITY ASSURANCE STANDARDS FOR 
SELECTED RADIOCHEMICAL ANALYSES 

Analysis 
Soil 

(R :t s)a 
Biological 

(R ! s) 

1.13 + 0.12 (9)b 

u 1.00 + 0.08 (248) 1. 02 + 0. 09 ( 6 ) 

a Three or more samples required to calculate s. 
b Number of samples used in determination. 

Analysis 

3H 

13 'cs 
239pu 

U natural 

TABLE B-1 I 

RADIOCHEMICAL QUALITY ASSURANCE 
ON EPA AND EML PROGRAMS 

( 1980) 

No. of Scrnpl es R + s 

12 0. 94 + 0.17 

7 1.18 + 0.07 

10 0. 83 + 0.10 

7 0. 99 + 0. 08 
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Analysis of blanks provides a criterion to judge the probability that 

samples were contaminated during the analysis. Table B-Ill presents weighted 

means and standard deviations of the absolute quantity of analyte reported in 

blank materials analyzed during 1980. 

III. LIMITS OF DETECTION 

Data from the analysis of blanks also provide a means of calculating 

limits of detection for the various procedures. Table B-IV presents detection 

limits for analyses of various constituents in several environmental matrices. 

The 1 imits for 239pu, 137Cs, and U are calculated from the weighted mean plus 

two standard deviations of the analysis of blanks (Table B-Ill). For tritium. 

the detection limit is merely twice the standard deviations of repetitive 

determinations of the instrumental blank. 

Results greater than the defined detection limits indicate the presence 

of the constituent at the 95% confidence level. However, results less than 

the detection limit do not necessarily indicate its absence. 
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TABLE B-11 I 

QUANTITY Of CONSTITUENT REPORTED IN BLANKS (1980) 

No. of _Quantity 
Analysis S~mples (x.! s}a Units 

239p11 11 0.0003 ± 0.0064 pCi 

Uranill!l 12 13 • 8 ng 
(Delayed neutron} 

Uranillll 24 13 • 12 ng 
(Epithermal 
activation) 

~Mean is calculated by weighting each value (xi) by its 
variance (s 2i). 

TABLE 8-IV 

DETECTION LIMITS FOR ANALYSES OF TYPICAL 
ENV!RONME~TAL SAMP~ES 

Parameter 

Air Sample 

Tritill!l 

Uranium 
(Delayed neutron) 

Soil Sample 

Tritium 

Uranill!l 
(Delayed neutron) 

Approximate Sample 
Volume or Weignt 

3 m3 

2.0 X 10" mn 3 

2.0 X 10" m3 

1 kg 

100 9 

10 9 

2 9 

Count 
Time 

100 min 

B X 10" s 

60 s 

100 min 

5 X 10" S 

B X 10" s 

20 s 

Detection 
Limit 

Cor.:entrat ion 

1 X 10-1 2 11Ci/m£ 

3 X 10-18 11Ci/mi 

1 pg /IT! 3 

0.003 pCi/g 

10-1 p Ci/g 

0.002 p:i/g 

0.03 ug/g 

59 



REFERENCES 

81. B. A. Amiel, "Analytical Applications of Delayed Neutron Emission in 
Fissionable Elements,• Anal. Chern. 34, 1683 {1962). 

82. E. S. Gladney, D. B. Curtis, D. R. Perrin, J. W. Owens, and W. E. Goode, 
•Nuclear Techniques for the Chemical Analysis of Environmental 
Materials,• Los Alamos Scientific laboratory report LA-8192-MS {January 
1980. . 

83. E. S. Gladney, J. W. Owens, and J. W. Starner, "Simultaneous Deter
mination of Uranium and Thorium on Ores by Instrumental Epithermal 
Neutron Activation Analysis," Anal. Chim. Acta 104, 121 {1979). 

84 .. E. S. Gladney, D. R. Perrin, J. P. Bologna, and C. l. Warner, "Evaluation 
of a Boron Filtered Epithermal Neutron Irradiation Facility," Anal. Chern. 
~. 2128 (1980). 

85. E. S. Gladney, W. K. Hensley, and M. M. Minor, "Comparison of Three 
Techniques for the Measurement of Depleted Uranium in Soils," Anal. Chern. 
50, 652 {1978). 

86. J. W. Owens, E. S. Gladney, T. C. Gunderson, and W. E. Goode, "Quality 
Assurance for Environmental Analytical Chemistry: 1976-1979," los Alamos 
National Laboratory report LA-8730-MS (March 1981). 

60 

•• II I 



·-· 
.· 

l .. 

APPENDIX C 

SURVEY DATA 

The data in this appendix consist of the 1979 and 1980 survey results 
organized into three tables. Table C-1 deals with radioactivity in soil, 
Table C-11 deals with radioactivity in vegetation, and Table C-111 deals with 
radjoactivity in rodents. Results were obtained by radiochemistry described 
in Appendix B, Analytical Chemistry Methods. Radioactivity in soils (soils 
and bedrock) is presented according to depth in soil. Tritium in soil is 
presented in terms of soil moisture. Tritium in biota is presented in terms 
of tissue moisture. Other radionuclides are presented in terms of dry soil, 
ashed vegetation, and dry mouse tissues. Sampling methods are presented in 
Section I.D., Survey Design Features and Survey Methods, and in Appendix A, 
Sampling Procedures and Statistical Treatment of Data. 
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TABLE C-1 

SELECTED RADIONUCLIDES IN SURFACE SOIL 

Sample 
3H 239, 240bu Depth Total ~ 

Location (em) (nCi/!)a ( ug/ 9) (pCi/g) l-spect r a 

. 
nonec G-1 0-1 8.2 ± 0.5 4.4 ± 0.5 1.45 :!: 0.05 

1-10 3.5 ± 0.4 4.7 ±0.5 1.66 :!: 0.03 none 
10-30 3.1 ± 0.4 4.3 :!: 0.5 0.32 :!: 0.01 none 

G-2 0-1 128.0 ± 2 .o 4.4 ± 0.5 0.10 ± 0.01 none 
1-10 32.8 ± 0.8 4.5 ± 0.5 0.34 ± 0.02 none 

10-30 79.4 ± 1.4 4.3 ± 0.5 0.82 ± 0.02 none 

G-3 0-1 3.7 ± 0.4 4.7 ± 0.5 8.24 ±0.17 none 
1-10 3.2 ± 0.4 4.6 ± 0.5 4.51 ± 0.06 none 

10-30 4.7 ± 0.4 4.4 ± 0.5 1. 79 ± 0.03 none 

G-4 0-1 60.5 ± 1.2 4.4 ± 0.5 0.06 ± 0.01 none 
1-10 106.8 ± 1.8 3.7 ±0.5 0.14 :!: 0.01 none 

10-30 392.0 ± 6.0 4.1 ± 0.5 0.03 ± 0.00 none 

G-5 0-1 204.0 ± 3.0 4.8 :!: 0.5 0.25 :!: 0.00 none 
1-10 185.0 :!: 3.0 4.5 :!: 0.5 o. 26 ± 0.01 trace 60co 

10~30 633.0 ± 10.0 5.0 ± 0.5 0.34 ± 0.01 none 1-"') 

G-6 0-1 47.0 ± 1.0 3.7 :!: 0.5 0.81 :!: 0.02 none 
1-10 14.8 :!: 0.5 4.7 :!: 0.5 0.13 ±0.01 none 

10-30 21.8 :!: 0.6 4.9 ± 0.5 0.04 :!: 0.00 none 

G-7 0-1 6.7 :!: 0.4 4.6 :!: 0.5 0.03 :!: 0.00 none 
1-10 4.9 :!: 0.4 4.1 ± 0.5 0.41 :!: 0.02 none 

10-30 6.0 :!: 0.4 4.1 ± 0.5 0.14 :!: 0.01 none 

G-8 0-1 19.8 ± 0.6 3.4 :!: 0.5 0.06 :!: 0.00 none 
1-10 6.5 ± 0.4 4. 1 t 0.5 0.02 ± 0.00 none 

10-30 8.7 :!: 0.5 4.4 :!: 0.5 0.19 ±0.01 none 

G-9 0-1 47.5 :!: 1.3 3.9 :!: 0.5 0.07 :!: 0.00 none 
1-10 14.9 :!: 0.6 4.6 :!: 0.5 0.03 ± 0.00 none 

10-30 7.7 :!: 0.4 4.5 :!: 0.5 0.06 :!: 0.00 none 

G-10 0-1 3.1 :!: 0.4 4.2 :!: 0.5 0.21 :!: 0.01 none 
1-10 6.6 ± 0.4 4.2 ± 0.5 0.16 :!: 0.01 none 

10-30 11.3 ± 0.5 4. 1 :!: 0.5 1.96 :!: 0.03 none 

~Liters of soil moisture. 
Grams of dry soil. 

'None means no traces of radionuclides above normal background. 
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TABLE C-1 ( cont) 

Sample 
3H 239, 2'+Dbu Depth Total g 

Location (em) (nCi/t)a ( 1Jg/g) (pCi/g) y-spectra 

G-11 0-1 6.8 ± 0.4 5.8 ± 0.5 0.34 ± 0.01 trace 137Cs 

1-10 4.3 ± 0.4 6.3 ± 0.6 0.20 ± 0.01 trace 137cs 

10-30 3.7 ± 0.4 5.1±0.5 0.06 ± 0.00 none 

G-12 0-1 12.9 ± 0.5 4.4 ± 0.5 0.28 ± 0.01 trace 137cs 

1-10 10.1 ± 0.5 3.8 ± 0.5 0.18 ± 0.01 none 
. 10-30 18.5 ± 0.6 2.5 ± 0.5 0.14 ± 0.01 none 

G.:13 0-1 59.7 ± 1.1 4.3 ± 0.4 0.65 ± 0.01 none 
1-10 6.4 ± 0.8 4.7 ± 0.5 1.35 ± 0.02 none 

10-30 7.7 ± 0.4 4.5 ± 0.5 2.46 ± 0.06 none 

G-14 0-1 81 .0 :!: 2.0 4.9 ± 0.5 0.57 ± 0.02 none 
1-10 75.4 ± 1. 3 5.2 ± 0.5 1.22 ± 0.04 none 

10-30 307.0:!: 5.0 4.6 ± 0.5 1. 71 ± 0.05 none 

G-15 0-1 15.0 ± 0.5 4.5 ± 0.5 1.59 :!: 0.03 none 

( 
1-10 10.9 :!: 0.5 4.1 ± 0.4 0.74 ± 0.02 none 

10-30 6.7 ± 0.5 3.2 ± 0.4 o. 51 ± 0.01 none 

:Liters of soil moisture. 
Grams of dry soil. 

'None means no traces of radionuclides above normal background. 
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TABLE C-II 

SELECTED RADIONUCLIDES IN VEGETATION 

lH Total ~ 2,, 2"oCu 

Location Species (nCi/t)a (~o~g/g) (pCi/g) y-spectra 

G-1 Bromus teeter~ 
(cheatgrass) -0.8 t 0.3 1.08 t o., 0.95 t 0.03 no nee 

G-2 Aster b1ge1ovi1 
(Bigelow's aster) 1610 t 30 0.10 t 0.00 none 

Cnrysothamnus nauseosus trace 
(rabbit brush) 15 000 t 200 o. 70 t 0.02 137Cs 

G-3 Bromus tectorum trace 
(cneatgrass) 3.3 :! 0.3 0.44 :! 0.04 0.51 :! 0.02 6oco 

Aster b1gelov1i 
(Bigelow's aster) 3.3 :! 0.3 0.2g t 0.01 none 

G-4 Aster bigelovii trace 
(Bigelow's aster) 1450 t 20 0.03 :! 0.00 7Be 

G-5 Chrysothamnus nauseosus trace 
(rabbit brush) 19 100 t 300 1.55 t 0.08 lPcs/ 

6Dco 
·\ 

.Artemisia carutnii 
(sagebrush) 3860 t 60 0.52 t 0.01 none 

G-6 Chrysothamnus nauseosus trace 
(rabbit brush) 1028 t 16 0.95 t 0.03 7Be 

G-7 fl!el i lotus albus 
{white sweet clover) 5.5 t 0.3 0.09 t 0.009 0.17 t 0.01 none 

Juniperus monosperma 
(one seeded juniper) 2.6 :! 0.3 0.62 t 0.01 none 

Pinus edulis trace 
(pinon pine) 10.2 t 0.4 0.26 t 0.01 1Be! ' 3'Cs 

:Liters of tissue moisture. 
Grams of tissue ash. 

CNone means no traces of radionuclides above normal background. 
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TABLE C-II (cont) 

IH Total ~ 239, 2"otu 
Location ~ecies (nCi/l)a ( ug/g) (pCi/g) y-spectra 

6-8 Aster b1gelovii 
(Bigelow's ester) 64.8 t 1.1 0.05 i 0.00 none 

Melilotus albus 
(wh1te sweet clover) 14.6 i 0.5 0.10 t 0.01 none 

6-9 Pinus edulis 
(pinon pine) 13.8 t 0.4 0.81 ! 0.04 none 

Juniperus wonosperma trace 
(one-seeded juniper) 7.4 t 0.4 0.62 ± 0.02 13'cs 

6-10 Bouteloua eriopoda 
(black gr~~~~na) 11.3 t 0.4 0.34 ± 0.01 

fallugia paradoxa trace 
(Apache plume) 3.7±0.3 0.92 ± 0.02 13'cs 

6-11 Bouteloua eriopoda tnce 
( gr ~~~~na grass) 11.4 i 0.4 0.570 ! 0.05 0.24 ± 0.01 137Cs 

6-12 Juniperus monosperma tra:e 
(one-seeded juniper) 35.7 :t 0.7 0.45 t 0.01 137[s 

Andropogon desetorum 

(- scoparius trace 
(little blue stem) 22.9 t 0.6 0.610 t 0.06 0.36 ± 0.02 13'Cs 

6-13 Juniperus monosperma trace 
(one-seeded juniper) 14.4 :t 0.5 0.57 ± 0.02 7Bt:.' 137Cs 

Pinus edulis engelum 
(pinon pine) 3.28 ± 0.07 

Bouteloua eriopoda trace 
(black gr~~~~na) -2.0 t 0.3 0.380 t 0.03 10.6 ± 0.02 13'cs 

6-14 Eriogonum janesii 
(antelope sage) 248 i 4 0.780 i 0.071 0.50 ± 0.02 none 

Andropogon desetorum 
scoparius trace 
(little blue stem) 43 t 0.8 0.390 ± 0.04 0.13 ± 0.01 137Cs 

6-15 Muhlenbergia montanus trace 
(mountain muhley) 0.4 t 0.3 0.500 ± 0.05 0.27 ± 0.01 137Cs/tcco 

:Liters of tissue moisture. 
Grams of t1ssue ash. 

CHene means no traces of radionuclides above normal background. 
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TABLE C-III 

SELECTED RADIONUCLIDES IN MICE 

Sample 

Normal y Pool 
Internal I 

II 
III 
IV 

External I 
II 
III 
IV 

Elevated y Pool 
Lungs 
Pelts 
GI tracts 

Liver 
Kidneys 
Carcass 

Gross y 
(nCi/g)a 

2.21 ±0.17 
1.38 ± 0.09 
1.19 ± 0.09 
1.36 ± 0.13 

6.2 ± 0.3 
1.23 ± 0.11 
2.4 ± 0.2 

1.19 ± 0.11 

141 ± 17c 
22 ± 2 

8.2 ± 1.1 

27 ± 4 
118 ± 17c 

19.1 ± 1.0 

aGrams of dry tissue. 
bliters of tissue moisture. 

4160 ± 70 
1340 ± 20 

762 ± 12 
620 ± 10 

3870 ± 60 
1970 ± 30 

751 ± 12 
654 ± 10 

908 ± 14 

Csample mass <0.6 g; inflated values likely. 

239, 2'+Dpu 
(pCi/g)a 

0.181 ± 0.004 
0.0037 ± 0.0004 
0.009 ± 0.0009 
0.029 ± 0.0009 

15.000 ± 0.500 
0.101 ± 0.009 
0.197 ± 0.006 

0.0303 ± 0.0012 

0.028 ± 0.017c 
0.560 ± 0.016 
0.045 ± 0.004 

0.015 ± 0.005 

0.0194 ± 0.0012 

·· ...-.... ~ • ·*• a; sa sua • ~ c c ..• ,.... ..... --~w:ac.ao.-: +?. ----. .,Jiot J,.awa:w-., ___ ..., ... __ .,. ___ ~--------.-. 
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APPENDIX D 

DISCUSSION OF URANIUM RESULTS 

Uranium is at ambient background levels in all environmental media that 
were sampled and analyzed. Soil samples, for example, ranged from 2.50 ug 
total uranium per gram of soil to 6.30 ug/g (Table III). Averages inside and 
outside the fence were statistically indistinguishable at each layer of soil--
0 to 1, 1 to 10, and 10 to 30 em. Moreover, those averages ranged from 4.10 
to 4.55 ug/g. Local soils tend to be high in uranium because of igneous 
geological formations (rather than as a result of transport from local 
facilities). Table III values for some regional and local soils range from 
2.1 to 8.2 ug/g. This range is scarcely wider than the range 2.50 to 6.30 
pg/g observed at Area G, so Area G soil samples do not indicate uranium as a 
component of waste residue that might be transported out of the waste pits, 
trenches, or shafts, or that might have been deposited on the soil surface 
during disposal operations and subsequently transported beyond the exclusion 
fence. Figures 9, 10, and 11 do not indicate any special groupings or focal 
points of samples with higher concentrations of uranium. Soil sample results 

(
· ... do not support the argument that uranium is being transported out of Area G 
~,,,.aste repos itori~s or beyond Area G as a component of transported waste 

~-· residues. 

Table V provides (1) results of uranium analyses on air samples collected 
at Area G and at three comparison stations roughly 5 km from Area G and 120• 
from each other and (2) averages of airborne uranium concentrations sampled 
within the Laboratory boundary, in the perimeter just beyond the Laboratory 
boundary, and at three stations representative of northern New Mexico. The 
data cover the years 1976 through 1980. Uncertainty in the data is greatest 
in 1977 and decreases through 1980. Uncertainty in 1980 data is generally 
greater than uncertainty in 1976 data. Although this pattern would be 
consistent with influence from recent atmospheric weapons testing by the 
People's Republic of China, it is probably attributable to variable dust 
loading of the filters and to variability in the natural uranium content of 
resuspended soil. 

On the other hand, 1976 results at Area G and at booster P-2 are 
statistically greater than results from White Rock, TA-33, averages from the 
Laboratory itself, the perimeter beyond the Laboratory, or from the northern 
New Mexico region. However, these results are no higher than results 
occurring at Area G, the three local comparison stations, and the averages for 
the Laboratory, its perimeter, and the region during the peak years of 1977 
lnd 1978. This airborne concentration pattern is consistent with the known 
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nonuniform distributions of natural uranium. Some of the reasons for the 

observed variability of natural uranium concentrations collected on air-sample 

filters are (1) nonuniform distribution of aerosol particles deposited on air

sample filters; (2) nonuniform distribution of uranium minerals in the 

resuspension layer of soil masses; (3) spatial and temporal variations in wind 

speed, turbulence, and direction; and (4) variations in vegetative cover, rock 

outcrops, soil particle size; and many other variables. These observations 

suggest that the data in Tabl·e V indicate only naturally occurring uranium 

with no measurable uranium contributions from atmospheric weapons testing or 

waste residues transported out of Area G. 

Uranium concentrations in vegetation cannot be completely characterized 

with the data obtained in this study. No tree or shrub samples provided 

e~ough sample mass to analyze for uranium (Table VII). Only one sample each 

for (1) grass within the fence, (2) forbs within the fence, and (3} forbs in 

the external margin provided enough sample mass for analysis. Grasses beyond 

the fence provided six samples. Results from the grass sample from within the 

fenced area are within the sampling variation of the results from grass 

samples taken in the external margin. That is consistent with the 

interpretation that there is no uranium migration from repositories. (The 

standard error of the single samples reflects analytical error, not sampling 

variation.) The concentration in the forb from the fenced area seems too 

small. Overall, measured concentrations in ashed vegetation range from 0.09 

(forbs) to 1.08 ~g/g (grass). Ratios of ash weight to wet weight for 

background forbs averaged 0.04, whereas ratios for grass averaged 0.1. 

Calculated wet-weight concentrations ranged roughly from 0.003 (forbs) to 

0.109 ~g/g (grass). The highest background concentration of uranium in 

vegetation reported in Laboratory environmental surveillance reports is 0.035 

~g/g wet for fruit from the Rio Grande Valley and the Rio Chama Valley. The 

value 0.109 is only a factor of 3 higher, which is not surprising for bunch 

grass growing within a few centimeters of the earth's surface where greater 

foliar deposition would be expected from resuspension and rain splashup. 

Tables VIII and IX summarize radioactivity data from fauna, that is, 

rodents, bees, and honey. Rodents did not provide sufficient sample mass to 

analyze for uranium. Honey was analyzed for uranium at the ng/g level in 1979 

and 1980, but gave no indication of uranium (Table IX). Bees from hives near 

Area G indicated 0.023 and 0.014 ~/g in 1979 and 1980, respectively. 

Concentrations in bees from background locations at Barranca Mesa and Chimayo 

were 0.059 and 0.020 pg/g, indicating that bees operating in the vicinity of 

Area G contain only traces of uranium that one might expect from naturally 

occurring uranium. 
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C ... 

In summary, the data gathered during the present surveillance effort and 
~other pertinent studies do not indicate that waste residue of uranium is being 

transported out of the waste disposal facilities at Area G to surface soil, 
air, or biota. Uranium concentrations in air and biota are orders of 
magnitude lower than normal levels of uranium occurring naturally in local 
soils. This is expected if the uranium in air and biota originates from 
uranium occurring naturally in the soil. 
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APPENDIX E 

STANDARDS FOR RADIONUCLIDES IN THE ENVIRONMENT* 

The concentrations of radioactive contaminants in air samples collected 

at all locations discussed in this report are compared with pertinent 

standards contained in the regulations of several federal and state agencies 

to verify the Laboratory's compliance with these standards. Laboratory 

.operations pertaining to environmental radioactivity control are conducted in 

accordance with the directives and procedures contained in "Environment a 1 

Protection, Safety, and Health Protection Program for DOE Operations, .. Chapter 

5480.1.E 1 There are no standards at this time for concentrations in soil. 
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The DOE standard for uranium in water does not consider chemical toxicity of 

uranium so the more restrictive uranium standardsE 2 of the International 

Commission on Radiation Protection (ICRP) are used for comparison. The guides 

contained in Chapter 5480.1 are used as a basis for evaluation. Standards are 

listed in Table E-1 in the form of Radioactivity Concentration Guides (CGs). 

~ CG is the concentration of radioactivity in air breathed continuously or 

water ingested through 1 yr that is determined to result in whole body or 

organ doses ·equal to the Radiation Protection Standards (RPSs) (listed in 

Table E-ll) for internal and external exposures. Obviously, there are 

uncertainties in relating CGs to RPSs. Uncontrolled area CGs correspond to 

RPSs for the general public, whereas controlled area CGs correspond to RPSs 

for workers. Thus, common practice and stated DOE policy in Chapter 5480.1 

are that operations shall be 11 Conducted in a manner to assure that radiation 

exposure to individuals and population groups is limited to the lowest levels 

reasonably achievable ... El 

*Ref 13. 
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TABLE E-1 

DOE RADIOACTIVITY CONCENTRATION GUIDES (CGs) 

Concentration Guidesbfor 
Uncontrolled Areasa, 

Concentration GuidSs for 
Controlled Areasa, 

CG for Air CG for Water CG for Air CG for Water 
Nuclide ( pCi/mt~ ~~~Ci/mt~ Nuclide ~pCi/mt} lt~Ci/mt} 

3H 2 x to- 7 3 X lQ- 3 3H 5 X 10- 6 t x to-t 
7Be -- 2 X 10- 3 7Be -- 5 X 10- 2 
IHcs 5 X to-IO 2 X 10-S 137Cs t X 10-8 4 ·x to-~t 
238pu 7 x 1o-1 .. 5 X 10- 6 238pu 2 X 10- 12 t X 10-lt 
239puc 6 x Io- 1 .. 5 X 10-6 239pud 2 x to- 12 1 X 10-lt 
21t1Pfn 2 X 10- 13 4 X 10- 6 21t1Am 6 X 10- 12 

U, naturald 
(pg/m3t 

6 X 10-7 U, naturale 
(pg/m3)C 

2 x 1o-s 6 X 10 1.8 X 10 8 
1.8 x 1o-6c 6 x 10-se 

aThis table contains the most restrictive CGs for nuclides of major interest at the laboratory 
(DOE Order 5480.1, Chapter XI). 

beGs apply to radionuclide concentrations in excess of those occurring naturally or because of 
fallout. 

cThe CGs of 239pu and 90Sr are the most appropriate to use for gross alpha and gross beta CG 
respectively. 

done curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium 
masses may be converted to the DOE "uranium special curie" by using the factor 3.3 x 1o- 13 
mCi/pg. 

eFor purposes of this report, concentrations of total uranium in water are compared with the 
ICRP recommended values that consider chemical toxicity. 
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TABLE E-ll 

DOE RADIATION PROTECTION STANDARDS FOR 

EXTERNAL AND IMTERNAL EXPOSURES 

Individuals and Population Groups in Uncontrolled Areas 

Txpe of Exposure 

Whole body, gonads, or bone •arrow 

Other organs 

0.5 
1.5 

Individuals in Controlled Areas 

llPe of Exposure Exposure Period 

Whole body, head ~nd trunk, gonads, Year 

lens of the eyes, red bone Calendar Quarter 

•arrow, active blood-forming organs 

Unlimited areas of the skin (except Year 

hands and forearms). Other organs, Calendar Quarter 

tissues, and organ systems (e~cept 

bone) 

Bone 
Year 
Calendar Quarter 

Forearmsd Year 
Calendar Year 

Handsd and feet Year 
Cal en dar Quarter 

0.17 
0.5 

Dose Equivalent (Dose 
or Dose Commitmenta 

~re111)J 

5c 
3 

15 
5 

30 
10 

30 
10 

75 
25 

'To meet the above dose commitment standards. operations must be conducted in such a manner 

that it would be unlikely that an individua1 would assimilate in a critical orga~. by 

inhalation, ingestion, or absorption, a quantity of a radionuclide or mixture of radionuclides 

that would commit the individual to an organ dose that exceeds the limits specified in the 

above table. 
bA beta exposure below a maximum energy of 700 keY will not penetrate the lens of the eye; 

therefore, the applicable limit for these energies would be that for the skin (15 rem/yr). 

CJn special cases with the approval of the Director, Division of Operational and Environmental 

Safety, a worker may exceed 5 rem/year provided his or her average exposure per year since age 

18 will not exceed 5 rem/year. This does not apply to emergency situations. 

dAll reasonable effort shall be •ade to keep exposure of forearms and hands to the general 

limit for the skin. 

,, 
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Enclosed is the report "Plnc for Stabilization of 
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Plan for Stabilization of Radioactive Materials 

Disposal Sites at the Los Alamos National Laboratory 

July 1983 

This report addresses actual or potential remedial actions at thirteen 

separate areas at Los Alamos ~hich contain kno~n or suspected subsur-

face radioactive contamination. These are disposal Areas A, B, C, D, 

E, F, G, K, T, U, V, W, and X in Figure 1. Environmental surveillance 

of these sites sho~ current ranges of surface contamination and/or 

radioactive releases from nondetectable to several orders of magnitude 

belo~ DOE unrestricted release limits. Remedial actions identified 

for each site ~ill address the following concerns: identified pre-

sence of lo~ levels of residual surface contamination; surface ero

sion; inadequate surface cover over the ~aste; slumping or subsidence 

of the pit covers; invasion of native flora and fauna; and access con

trol. 

Detailed project plans for each site ~ill be formulated by a Labora

~ory con~ittee co~posed of Health, Safety, and Environment (HSE) Divi

sion personnel at a future date before each remedial operati?n com-

mences. General remedial £ctions ~ill consist of: ,decontamination 

and disposal operations; clearin~ an9 grubbing; application of herbi

cides; addition of compacted cover material; grading for drainage; 

construction of drainage structures; revegetation; and fencing of the 
1 • 

areas. Tab 1 e 1 p r e s e n t s a summary of the· rem e d i a 1 a c t i on s f or e a c h 

site. 

Area A 

Area A is located on the north side of TA-21 bet~een DP-East and DP

'\..'est. It was opened in late 1944 or early 1945, and closed in 1974 

(Figure 2). It covers a 5 x 103m2 (1.25 acre) area. Originally it 

contained pits for burial of TA-21-generated polonium- and possibly 

some plutonium-contaminated wastes, and two buried tanks (designated 

the "general's tanks") for storage of solution containing 239pu and 

~ 241Am. Investigations indicate that these tanks, ~hich contained an 

alpha activity equivalent to 94 g of 239pu (about half of which was 



froo 24lAc), have not leaked. During the late-1970's, the liquid ~as 

pu~ped to a nearby liquid waste plant for treatment. 

~ontai~s a few inches of semisolid precipitate. 

Each tank still 

Area A -as reactivated in April 1969, with the excavation of a fifth 

pit to be used for burial of low-level debris from TA-21 demolition 

work. T hi s pi t r e rna 1 ned a c t i v e t h r u F Y 7 7 , and in Hay 1 9 7 8 , it was 

backfilled. 

Remecial action in FY85 will consist of: disposition of the TRU semi-

solid precipitate in the tanks (under evaluation); removal and dispo

sition of the auxiliary piping; removal and disposition of a s~all 

structure (TA-21-40); removal of any contaminated soil; haul of clean 

fill caterial and topsoil into the area; compaction of fill material; 

gradi~g of area; and revegetation of the area. 

Area B 

( 
Area.B is located about 0.4 km (0.25 mile) west of TA-21 and covers 

(,,~.44 x 104 o2 (6.03 acres) (Figure 3). It was used from 1946 through 

1948. The waste in these pits is contaminated with all type~ of ra-

dioactive materials used at Los Alamos, and the entire area is estima-

ted to contain no ~ore than 100 g of _239pu. . . 
The fenced area has been 

dividec ir.to three sections. The larger sect~on has been covered with 

asphalt and made available to Los Alamos County for rental spaces for 
, .. 

storage of private camper trailers and ~ther types of vehicles. Tne 

second section (about 1/3 the total) was involved in a project in FY82 

to decontaminate and stabilize the ground surface. Investigations in 

recent years showeft considerable areas of surface contamination, and 

sluoping of burial pit covers which had left wastes exposed. Undesir-

able vegetation was removed from the site and approximately 9000 m3 

(12000 yd3) of new cover material was compacted over the area. Top

soil was added and the new surface was reseeded with a mixture of 

native grasses. Total project cost, funded by IWO, was approxioately 

$9 OK. 

Remedial action on the third much smaller section at far western end 

of Area B (1.05 x 103m2 or 0.26 acre) will entail emplacing a cap 
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cover over the subsided area followed by grading and revegetation. 

This wor~ is scheduled for FY85. The asphalt paved area will continue 

~o receive yearly ~aintenance. The stabilized area on the eastern end 

'""""\.: i 11 require a "bas e 1 in e " environment a 1 survey • 

Area C 

Area Cis located south of TA-50 and occupies 4.8 x 104m2 (11.8 

acres) (Figure 4). It contains 7 pits (one of which was designated a 

hazardous chemical pit), and 108 disposal shafts. The pits and shafts 

contain alpha and beta-gamma wastes. Area C was used from 1948 to 

1969. There are some low levels of residual surface contamination and 

significant slumping of pit covers within Area C. 

The project currently planned for Area C consists of splitting the 

work into four segrrents. Work is scheduled for FY83 and 84, with a 

possibility of extending into FY85. Ge~era1 remedial action will con

sist of filling in the subsided areas, grading the area, and revegeta

tion~ Soce fencing and addition of a gate also are planned, along 

~ith the recoval of some surface debris. Total cost of the Area C 

work currently is esti~ated to be approximately $340K. 

Area D 

Area D covers 1.2 x ~o2 m2 (0.03~acre) in the eastern part of TA-33 

( F i g u r e 5 ) • T h i s s i t e co n t a i n r' two u n cl,..e r g r o u n d c h a m be r s t h a t we r e 

used for detonation of experimental devices in 1948. The chambers 

were contaminated with polonium (now decayed) and perhaps a trace of 

uraniuo. One shaf..t since has been backfilled. 

This is a low priority area with no definite plans at present for re

~edial action as it is not known if any contamination now is present. 

Area E 

Area E is located in the southern part of TA-33 and consists of 

approxirrately 2.8 x 103m2 (0.69 acre) (Figure 6). The site contains 

6 pits and an underground chamber. The chamber was destroyed by 
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experi~e~tation in 1950 and is probably contaminated with polonium 

(now decayed) and perhaps some uranium. The pits were in use from 

1 951 to t~e mid-sixties for disposal of polonium, uranium, and 

berylliu~ contaminated solid wastes. 

The underground chamber is overlaid by a concrete slab with a center 

opening. The opening will be plugged with concrete and sloped to 

drain out~ard from the shaft. In addition, backfill will be hauled to 

the site ~hich will be compacted, graded, and revegetated. A power 

pole and sooe miscellaneous concrete blocks will be removed and dis-

posed of at Area G. This work is scheduled for FY86. In FY83, a 

chain link fence and vehicle gate will be constructed to properly en

close the area. 

Area F 

In 1946, a 739m2 (0.18 acre) tract on Tv.'o-Mile Mesa east of TA-6 was 

set aside for a one-tine burial of obsolete materials (Figure 7). The 

pits con:ain soall aoounts of 90sr-, 137cs-, and HE- contaminated 

;..'astes. 

The areas will be fenced in FY83, and in FY86 some surface stabiliza-

tion ~ill be done on the north si~e ~here erosion is occurring. Some 

fill will be hauled in and compacted, and erosion control structures 

will be ccnstructed. The arei will then be revegetated. 
.·-

Area G 

Area G is located on top of the Mesita del Buey Mesa in TA-54 and is 
I 

the main active radioactive solid waste burial/storage site at the La-

boratory (Figure 8). The area has been in use since 1957, and is 

expected to remain active through the next 20-25 years. The area was 

expanded to a total area of 2.55 x 105m2 (63 acres) in FY77; future 

expansio~s of this area are planned. Burial/storage facilities within 

the area include pits, shafts, trenches, and pads, all of varying di-

mensions. A core detailed description of the use of these facilities 

'------and of current waste management operations is contained in Los Alamos 

Final Environmental Impact Statement. Ongoing operational site 
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~aintenance takes care of minor remedial work; no major imcediate 

re~edial needs have been identified. 

This area is located at TA-33 and occupies approximately 10m2 (0.003 

acre) (Figure 9). A shallow pit (slump) in the area was used for dis

posal of tritium contaminated solutions between 1950 and 1959. Septic 

tanks in the area have received liquid wastes contaminated with 233u 

and 238u. One other septic tank received two releases of plutonium

contaminated li~uid in 1961. ~o estimates have been made of the curie 

content of these various wastes. 

The septic tanks are in current use. Detailed surveys and surveil-

lance will be conducted to evaluate the need for any remedial action 

required. Any work required will be planned for FY87. 

Area T 

\ Area T occupies 3.6 x 103m2 (0.88 acre) and is located on the north 

s i d e o f T A- 2 1 · t o t h e ._, e s t o f A r e a A ( F i g u r e 1 0 ) • F o u r a b s o r p t i o n be d s 

handling DP-~est liquid waste from 1945 through 1952 are located 

t h e r e • F r o o 1 9 5 2 t o 1 9 6 7 , t h e b e.d s we r e u s e d in f r e q u e n t 1 y f o r o v e r -

flows and for wastes that were not treated adequately. In 1968, the 

area bet~een the absqrption beds_w~s chosen for a shaft field for dis-. . 
posal of ceoent paste waste fr~m the waste treatment plant TA-21-257. . -
This paste has been pumped into 1.2-m (4-ft) to 2.4-m (8-ft)-diameter 

by 18.3 (60-ft)-deep disposal shafts. A storage pit was dug in late 

1974 beyond the snaft field in the western portion of the area. This 

pit contains the corrugated metal pipes filled with transuranic cement 

paste. 

Detailed surface and subsurface evaluations will be conducted to de

termine the amount of surface cover and stabilization required. The 

area will require some fill to cover an open trench. General grading 

of the area to provide proper drainage, and revegetation efforts will 

be conducted. Disposal of the filled corrugated metal pipes will be 

perfor~ed at a much later date (beyond 1990) in conjunction with 



retrieval and shipnent of TRU wastes to WIPP. The area will require 

additional fencing. 

7unding per:::~its. 

This work is planned for FY85 and/or FY86, as 

Area U 

This area, located on the north side of DP-East, TA-21, covers 1.2 x 

103m2 (0.3 acre) and contains several absorption beds similar to 

those in Area T (Figure 11). The beds were used for subsurface dis-

posal of contaoinated liquid wastes between 1945 and 1968. The pri

mary contaminant was 210Po. Ko records exist of the amount dis

charged; however, the short half-life of the material has by now re

sulted in decay to innocuous levels. During 1953, approximately 2.5 

Ci of 227Ac were discharged into these pits. 

Trees and shrubs in the area will be removed and herbicides applied to 

deep rooted plants. Fill material will be hauled in and compacted, 

and revegetation with native grasses is planned. The pedestrian gate 

will be sealed and a vehicle gate installed. Decontamination and dis-

( posal of an existing drainage line (inactive) will be accomplished 

concurren:ly with this work scheduled for FY85. 

Area V 

This area is located.southwest of TA-21, and was used for the disposal 
,· 

of conta~inated liquid waste fr~m laundr~ operations between 1945 and 

1961, using absorption beds similar to those at Area T (Figure 12). 

The area covers approximately 4 x 103m2 (1.0 acre); it received 

"'astes containing ,an estimated total of 3 Ci of 89sr, 140Ba, and 

140La. Scall quantities of 90sr and 239pu were also contained in the 

..,aste. 

Scheduled work for FY83 consists of fencing the area. In FY85 the 

remedial work will be completed. This work will consist of bringing 

in fill oaterial, compacting and grading the area, and revegetating 

..,ith native seeds. Decontamination and removal of an acid tank and 

associated piping needs to be resolved. 
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Area \-.' 

At this location at TA-35 (Figure 13) are two buried 0.20-m (8-in)-

"""''diaoeter x 30-m (100-ft)-long stainless steel tanks. When the LAHPRE 

reactor was shut down in 1964, the sodium coolant was drained into 

these tanks and the tanks were sealed. Each tank contains 100-150 L 

(25-40 gal) of irradiated sodium known to be contaminated with 137cs, 

22Na, and 239pu. Work was completed in early FY80 to "entomb" the 

tops of the tanks (at ground level) in a reinforced concrete structure 

(Figure 14). Consequently, no further work currently is anticipated 

ior this site. 

Area X 

This is a 2 x 102m2 (0.05 acre) tract that is the burial site of the 

contain~ent shell of the LAPRE II Reactor decoomissioned in 1959 and 

buried i~ 1960 (Figure 15). The vessel that housed the LAPRE II Reac-

tor is buried under a paved area south of building TA-35-2. It is 

actiyated and contains small amounts of uranium. Depending on the 

availability of future D&D funding, it may be removed and buried at 

the laboratory radioactive waste disposal site. This would !equire 

office t~ailers now in the area to be relocated at least temporarily. 

The location has been marked and~no petectable radiation levels exist 

at the pavecent surface. 

.-
If the reactor core ever is removed, som~ fill material would be com-

pacted in the hole left by the excavated vessel. Associated piping 

also would be excavated and removed. Repaving of the parking lot and 

revegetati~n of d;sturbed areas would complete the remedial work. 



\.'aste 

Area 

A 

B 

( 

c 

Dates 

Used 

1944-47 

1969-77 

mid-1940's 

1946-48 

1948-69 

1948 

LOS ALAMOS NATIONAL LABORATORY 

Radioactive Waste Disposal ARea 

TABLE I 

Size -

Waste Type Acres 

General Lab 1.25 

Decommissioning 

Liquid/Sludge (TRU) 

General Lab - TRU 

,--

General Lab - TRU 

Polonium (now 

decayed), 

Uranium (?) 

6.00 

11. 8 0 

3. 00 

Remedial Date 

and Plan 

FY85 - Disposition 

of tanks, removal 

and disposition of 

piping, structure, 

and contaminated 

soil. Addition of 

surface cover and re-

vegetation. 

3.75 acres asphalt 

paved, with yearly 

maintenance per

for me d. 

FY82 -, 2 acres sta

bilized. 

FY85- 0.26 acres 

will receive a sur

face cover and re-

vegetation. 

FY83-84(85) - Removal 

and disposal of sur

face debris, addition 

of surface cover and 

revegetation, addi

tion of fencing and 

access gate. 

No plans developed, 

site under evalua

tion, work as re

quired FY87. 



\.:aste 

Area 

E 

F 

( 

K 

Dates 

Used 

1951 to 

mid-1960's 

1946 

1957 to 

present 

1950-59 

LOS ALAMOS NATIO~AL LABORATORY 

Radioactive Waste Disposal ARea 

TABLE I (Page 2) 

\o.'aste Type 

U, Be Solids 

Special 

equipment 

'• 

.-

Size -

Acres 

0.70 

0. 18 

General Lab - TRU 63.00 

H-3, U-238, 

U-233 solutions 

• 003 

Remedial Date 

and Plan 

FY83 - Fencing and 

access control. 

FY81 - Plugging of 

shaft with concrete, 

additional surface 

cover, and revegeta

tion. 

FY83 - Fencing and 

access control. 

FY86 - Clearing and 

disposal of deep 

rooted, vegetation, 

addition of fill 

material, erosion 

control structures 

constructed, and re

vegetation of area. 

FY83 to immiedate 

future - This is an 

active site and on-

going maintenance 

takes care of minor 

remedial work; no 

immediate needs re

required • 

FY87 - \o.1 ork as re-

quire d. The area 

needs to be evalua-



\.:as te 

Area 

T 

( 

u/ 

v~ 

Dates 

Used 

1945-67 

1968-present 

1975-82 

1945-68 

1945-61 

LOS ALAMOS NATIONAL LABORATORY 

Radioactive Waste Disposal ARea 

TABLE I (Page 3) 

Waste Type 

TRU Liquids 

Cement Paste Burial 

TRU Storage 

... 
Ac-227 Liquids 

Sr-90, Pu-239 

Laundry liquids 

Size -

Acres 

0.88 

1. 00 

Remedial Date 

and Plan 

ted and no plans have 

been formulated. The 

area is in current 

use. 

FY85-86 - Surface 

cover and revegeta-

tion required. Some 

fen c in g 'I.' i 11 be 

added. Addition of 

surface cover and re-

_vegetation, construc

tion of drainage 
' 

structures • 

FY85 - Clearing of 

trees and shrubs, ap

plication of herbi

cides, addition of a 

surface cover, reveg-

etation of the area. 

FY83-84 - Fencing of 

the area. 

FY85 - Addition of a 

surface cover and re-

vegetation. Deconta-

mination and removal 

of an acid tank and 

piping (under evalua

tion). 



~aste 

Area 

X/ 

Dates 

Used 

1964 

1960 

LOS ALAMOS NATIONAL LABORATORY 

Radioactive Waste Disposal Area 

TABLE I (Page 4) 

'1-.'aste Type 

Sodium in tanks 

Reactor Shell 

'• 

.-

Size 

Acres 

.002 

0.05 

Remedial Date 

and Plan 

FY80 - Sodiuc tanks 

entombed. 

Evaluation not com

pleted; no resedial 

action currently re

quired. 
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ATT. 5: 

ENCLOSURE 14 
SAMPLING PROCEDURES I ANALYTICAL 
METHODS I CHAIN OF CUSTODY I AND 
QUALITY ASSURANCE PROGRAM 

SAMPLING PROCEDURES/ANALYTICAL METHODS/CHAIN OF CUSTODY/ 
AND QUALITY ASSURANCE PROGRAM 

SAMPLING PROCEDURES 

Quality assurance (QA) in sampling is critical to the 
production of useful data because it must be assumed that 
the acquired sample is representative of the process or 
effluent stream under investigation. The sampling plans 
must be sufficiently comprehensive to ensure that this level 
of representativeness is obtained and, as such, combines 
good sampling practices with a QA program, both of which are 
monitored for effectiveness through the QA program. 

The Laboratory follows the sampling procedures required 
in the standard analytical references, which are part of the 
federal regulatory guidelines establishing test procedures 
for the analysis of pollutants. 

ANALYTICAL PROCEDURES 

Quality assurance in analysis is accomplished by: 
establishing good laboratory practices; maintaining a QA 
program; and monitoring the accuracy, precision, and 
detection limits with which results are produced. 
Analytical methods recognized andjor required by the 
Environmental Protection Agency (EPA)* are utilized. A QA 
program using sample blanks, duplicates, spiked samples, and 
standards is employed. 

CHAIN OF CUSTODY 

To ensure that environmental measurement activities 
result in data of known quality that are complete, 
respresentative, comparable, valid, of known precision and 
accuracy, and legally defensible, it is necessary to use 
reliable chain-of-custody procedures applicable to both 
field and laboratory operations. A comprehensive chain-of
custody system is utilized on regulatory-related sampling as 
dictated by professional judgement. Accurate documentation 
is maintained on all samples collected regardless of the 
rationale for sample collection. 

QUALITY ASSURANCE 

The u.s. Code of Federal Regulations is consulted on 
all environmental regulatory programs in order to ensure the 
Laboratory's sampling programs are in compliance with all 
regulatory requirements for sampling and analysis*. EPA 
guidance is used as a framework for sample collection, 
sample preservation, transportation, chain-of-custody, and 



analysis. Most recently, the EPA National Enforcement 
Investigation Center has been contacted and a field 
monitoring and laboratory training course has been scheduled 
to further improve the Laboratory's quality assurance 
program. -

-=~ 

*40 CFR Part 136 Guidelines Establishing Test Procedures for 
the Analysis of Pollutants 

40 CFR Part 261 "Identification & Listing of Hazardous 
Wastes" 

SW846 "Test Methods for Evaluating Solid Waste" 
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Preservative 

Acid (HN03 ) 

Alkali (NaOH) 

Refrigeration 

TABLE 1 

Action 

Bacterial Inhibitor 

Metals solvent, pre

vents precipitation 

Bacterial Inhibitor 

Salt formation with 

organic bases 

Salt formation with 

volatile compounds 

Bacterial Inhibitor, 

Retards chemical 

reaction rates 

Applicable to: 

Nitrogen forms, 

Phosphorus fol'J!lS: 

Metals 

Organic samples 

(COD, oil & grease 

organic carbon), 

Nitrogen-phosphorus 

forms 

Ammonia, amines 

Cyanides, organic 

acids 

Acidity-alkalinity, 

organic materials, 

BOD, color, odor, 

organic P, organic 

N, carbon, etc., 

biological organism 

(coliform, etc.) 

In summary, refrigeration at temperatures near freezing or below is the best preservation 
technique available, but it is not applicable to all types of samples. 

The recommended choice of preservatives for various constituents is given in Table 2. These 
choices are based on the accompanying references and on information supplied by various 
Regional Analytical Quality Control Coordinators. 

vii 



TABLE 2 (Continued) 

Vol. 

Req. Holding 
Measurement (ml) Container Preservative Time(6) 

=~ 
- -Fluoride 300 P, G Cool, 4°C 7 Days 

Hardness 100 P,G Cool, 4°C 7 Days 
HN03 to pH<2 

Iodide 100 P, G Cool, 4°C 24 Hrs. 

. MBAS 250 P, G Cool, 4°C 24 Hrs . --'\.--
--

Metals 

Dissolved 200 P,G Filter on site 6Mos. 

HN03 topH<2 

Suspended Filter on site 6Mos. 

Q" Total 100 HN03 to pH<2 6 Mos. 

Mercury 

~olved 100 P,G Filter 38 Days 

: .. -- HN03 to pH <2 (Glass) 

13 Days 

(Hard 

Plastic) 

Total 100 P,G HN03 to pH<2 38 Days 

(Glass) 

13 Days 

(Hard 

Plastic) 

ix 



TABLE 2 (Continued) 

Vol. 

Req. Holding 
Measurement (ml) Container Preservative Time(6) ' 

-
-=~ Hydrolyzable 50 P, G Cool, 4°C 24 Hrs. < ""> :-

H2so4 to pH <2 

Total 50 P, G Cool, 4°C 7 Days 

Total, 

-·. Dissolved 50 P,G Filter on site 24 Hrs.<4> 
~ 

Cool, 4°C - -

Residue 

Filterable 100 P,G Cool, 4°C 7 Days 

,-----
Non-c~ 
Filterable 100 P,G Cool, 4°C 7 Days 

Total 100 P,G Cool, 4°C 7Days 

---Volatile 100 P, G Cool, 4°C 7 Days 

Settleable Matter 1000 P, G None Req. 24 Hrs. 

Selenium 50 P,G HN03 to pH<2 6Mos. 

Silica 50 Ponly Cool, 4°C 7 Days 

Specific 

Conductance 100 P,G Cool, 4°C 24 Hrs. (S) 

Sulfate 50 P. G Cool, 4°C 7 Days 

xi 
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Department of Ener 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Myron Knudson, Director 
Water Division, 6W 
U.S. Environmental Protection Agency 
InterFirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Mr. Knudson: 

ENCLOSURE 15 

TRANSMITTAL. LETTER FOR NPDES 
REAPPLICATION, APRIL 7, 1986 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMIT NO. NM0028355 
REAPPLICATION 

Please find enclosed a consolidated permit reapplication package for the Los 
Alamos National Laboratory's NPDES Permit No. NM0028355. The reapplication 
package includes a Form 1 and multiple Form 2Cs covering NPDES Outfalls 001 
through 127 and 015 through llS. 

If you have any questions concerning this information, please feel free to 
contact Avedon Gallegos (FTS 843-5288) of my staff. 

cm:4-3/4557A 

Enclosure: 
As stated 

cc: 

Sincerely, 

Orll!nel sic,ed f.-· 
H•rokl E. Velp,nr 

Harold E. Valencia 
Area Manager 

K. Sisneros, NMEID, Santa Fe, NM, w/encl. 

bee: 
J. Aragon, LANL, HSE-DO, MS P228, w/o encl. 

__ ._ T. Gunderson, ( HSE8-86-369, 3-28), LANL, HSE-8, MS K490, w/o encl. :< :·.--.::_,)(. Nylander, LANL, HSE-8, MS K490, w/encl. 
~· J. Mitchell, LANL ADLC, MS Al82, w/o encl. 

G. Vavra, The Zia Co., U/E, MS-Al99, w/o encl. 
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ENCLOSURE 16 
FENTON HILL DISCHARGE PLAN EXCERPTS 

STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

50 YEARS 

1935. 1985 
TONEY ANAYA ~ POST OFFICE SOX 2088 

':"STATE I..ANO OFFICE 8U'L01NG 
SANTA FE NEW MEXICO 87501 

rS05J 827·5800 

GOVEF<NOF< 

Mr. Harold E. Valencia 
U. S. Depart:J'nent of Energy 
Albuquerque Operations 
Los Alarros Area Office 
Los Alam:>s, NM 87544 

Dear Mr. Valencia: 

June 5, 1985 

Re: Discharge Plan for U. s. 
Dept. of Energy's Fenton 
Hill Geothermal Facility 
(GW-31). 

The ground water discharge plan (Q-l-31) for the U. S. Depart:mant of 
Energy's Fenton Hill Geothermal Facility located in Section 13, Township 
19 North, Range 2 East, Sandoval County, New Mexico, is hereby approved 
wi~e following provisions: 

1) Since the bentonite clay and drilling nrud liner for 
the one-million gallon service :pond has been damaged, it is understood 
as per your discharge plan, that the service :pond will be relined and 
modified to contain a leak detection system. Prior to modification of 
the service :pond, plans and specifications for the rnodification shall be 
submitted to the OCD for approval as part of the discharge plan. 

2) As stated in your discharge plan, the service :pond will usually 
be enpty except during maintenance operations and periods of emergency 
venting of the geothermal loop. Since the effluent fran the geothennal 
loop could :potentially affect ground water in the area, all discharge 
events to the service :pond shall be re:ported in writing to the <XD. The 
re:port shall include the approximate discharge volume and estimated time 
the discharge will remain in the :pond. During any ti.rre period that 
effluent is held in the service :pond, the leak detection system shall be 
rroni tored via the system's catchment basin at least weekly and a log 
book shall be kept on site documenting the inspection with the date, the 
findings of each inspection, and the narre of the individual inspecting 
the :pond. 
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3) Reporting of spills or leaks will be as specified in the 
discharge plan. 

4) As stated in your discharge plan, if storage requirements for 
emergency venting exceed the capacity of the one~llion gallon service 
pond, the larger (water) reservoir will be used for the excess. 'Any 
such events shall be reported in writing to the CX::::O in a mann~ similar 
to discharge reports for the service pond. 

The approved discharge plan consists of the plan dated June, 1984, and 
the materials dated April 19, 1985, submitted as supplements to the 
discharge plan. 

The discharge plan was sul:rn:itted pursuant to Section 3-106 of the Nr-1 
v.·ater Quality Control Carrnission Regulations. It is approved pursuant 
to Section 3-109.F., which provides for possible future amendment of the 
plan. Please be advised that the approval of this plan does not relieve 
you of liability should your operation result in actual pollution of 
surface or ground waters which may be actionable under other laws and/or 
regulations. 

There will be no routine rronitoring or reporting requirements other than 
those previously mentioned. 

Please note that Section: :3-104 of the regulations requires that "When a 
plan has been approved, discharges must be consistent with the tenns and 
conditions of the plan." Pursuant to Section 3-107 .c. you are required 
to notify the director of the facility expansion, production increase, 
or process rrodification that would result in any significant 
rrodification in the discharge of water contaminants. 

Pursuant to subsection 3-109.G.4., this plan approval is for a period of 
five years. This approval will eA-pire June 5, 1990, and you should 
subm±t an application for new approval in ample time before that date. 

On behalf of the staff of the Oil Conservation Division, I wish to thank 
you (and your sta:f and/or consultants) for your cooperation during this 
dicharge plan revie\·1. 

RLS/PB/dp 

cc: Roy Johnson - OCD Santa Fe 

Sincere.J.y, 
. /':-
) ' // / 

/ 7 }· \..
1
L 

~.....- R. L. STAr-lETS 
Director 
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landfill site is about seven miles south of Jemez Springs and 17 miles from the 

Fenton Hill Project. 

Under DOE approved contract CJC Inc., La Cueva, NM provides maintenance 

and some construction services to the Los Alamos Laboratory Geothermal Opera

tions at Fenton Hill. As part of this service CJC collects the garbage and 

trash from Fenton Hill on a weekly basis and hauls it to the Jemez Springs 

landfill site. Jemez Springs officials are responsible for proper burial of 

the trash and maintenance of the disposal site. 

VII. PROPOSED DISCHARGE PLAN 

A. Proposed Disposal of Solid and Liquid Waste 

In the geothermal operations at Fenton Hill there is no task or activity 

planned with a scheduled effluent discharge. However, there is the possi-

bility of accidental or emergency discharge of liquid that could exceed the 

limits established by the Water Quality Control Commission. 

Under the dri 11 i ng and work over activities work over operations presently 

scheduled in FY 1985 will consist of redrilling and pumping experiments in the 

open well bore sections of the deep underground resevoi r area to establish 

connections between the system pair of well bores. Water for the red rill i ng 

will be circulated from the 1 M gal EE-2/EE-3 pond. Water for the charging 

and makeup will be held initially in a 5.7 M gal lined reservoir on the 15 

acre site. If cycling or venting of this fluid is required during or after 

pumping the open 1 M ga 1 pond adjacent to the pair of wells wi 11 be ut i1 i zed 

for temporary holding. 

In FY 1986 and FY 1987 the experimental operation of the geothermal system 

is the major activity. This sytem consists of the deep fractured reservoir, 
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the injection and extraction wellbores and the closed loop surface piping. 

Flow rates will vary from 100 to 400 gpm at pressures to 5000 psi. Fluid loss 

rates in the reservoir should be 1 ow. Charging and make up water will be 

provided from the 5.7 M gal reservoir. Failures in the closed loop section are 

possible and could require venting of part or all of the system. For limited 

venting the 1 M gal service pond would be utilized. For more capacity the 5.7 

M gal reservoir would be used. In either case the vented fluid would be 

utilized to reactivate the system and be stored only temporarily. 

The critical components in this effluent control system are the 5.7 M gal 

water reservoir and the 1 M gal service pond. The large reservoir was com

pleted in 1982 and has been filled for the fracture pumping now underway. As 

built drawings for this reservoir are provided as Appendix F. 

This 5.7 M gal reservoir has a heavy 11 Hypalon 11 lining, field assembled 

from many sections. Experience to date indicates a small leak rate that 

varies from 0 to 2 gpm depending on the water volume in the reservoir. This 

leakage is collected in the subliner draina~ system to be picked up by a 5000 
~-,.:::S'' 

gal tank to be installed at the drain line exit. A pair of electric pumps 

will return the water over the berm to the reservoir. This installation is to 

be completed in the summer of 1984 prior to the next major workover operation. 

The service pond has been used as a drilling pond for the EE-2/EE-3 pair 

of deep wells. It has been cleaned since the last drilling and now serves as 

a cycling pond for the fracture pumping. This pond presently has a clay liner 

but only limited capability exists to examine the integrity of the pond. 

During operation of the geothermal loop it may become necessary temporarily to 
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discharge the circulating water into this pond. To prevent the 1 oss of this 

water and to avoid if possible mixing it with the fresh water supply in the 

i 
! existing five million gallon storage pond it is proposed to modify this 1 M 

gal service pond to serve as a retaining pond. 

At present it appears that the circulating water in the geothermal loop 

may contain amounts of various elements such as Li, B, F, and As (see Appendix 

A}. The plan is to circulate the water and to retain it in the loop where 

these elements will reach some equilibrium value. As long as the water is in 

the loop these elements are of little or no consequence. However, it may be 

necessary during operation of the geothermal loop to empty or partially empty 

the loop. The water from the loop must be stored temporarily until it can be 

reinjected into the loop. During the temporary storage it would be desirable 

(d_~o avoid contaminating the fresh water supply and it is necessary to make 

certain that the water does not enter an aquifer. 

A general plan for a retaining pond is shown in Fig. 7. This pond will 

hold about one million gallons. The bottom of the pond will consist of a soil 

clay mixture designed to be impervious to the water. Beneath the impervious 

layer there will be a pervious layer of gravel and sand and in this pervious 

layer will be a collection system consisting of perforated pipe. The dis

charge from the collection system will be into a manhole or catchment basin. 

The manhole or catchment basin will be monitored to determine whether the 

impervious layer at the bottom of the pond is indeed impervious. 

Another feature of the pond may be some pieces of casing or drill pipe 

placed so as to prevent destruction of the underdrainage system in case the 

pond needs cleaning. 

To suiTillarize; the retaining pond would ordinarily be empty. During main

tenence operations the water from the loop would be temporarily stored in the 
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pond. During the temporary storage period the pond would be monitored to 

detect any leakage into the surrounding soil. 

Working drawings of the retaining pond will be submitted to the OCD before 

the pond is constructed. At present the plan is to build the pond as soon as 

~ major workover operations are completed in 1985. 
f:: 

V If any further drilling or completion operations become necessary a supple-

mental water discharge plan will be submitted. 

After the major workover operation, the circulating loop will be 

constructed. At this time the service pond will be cleaned. The mud pit from 

earlier drilling operations is to be backfilled and graded to fit into the 

1 ocal site topography. The grading wi 11 provide mounding over the pond area 

to divert rain water and runoff. The service pond will be relined, a drainage 

~'··,nd 1 eak monitoring system provided and the pond made ready to serve the 1 oop 
,~,; 

operations for the final flow tests scheduled in FY 1986 and FY 1987. 

Solid waste removal from the service pond is to be placed in the older mud 

pit and covered with natural backfill. This mud pit area is to be graded to 

prevent any possible erosion from natural runoff or from a possible breach of 

the service pond. 

B. Contingency Plan 

The 1 M gal service pond developed for drilling and workover operations is 

considered as the temporary holding facility for liquid that may be vented 

from the geothermal system. 

If it should be necessary to vent more liquid than the capacity available 

in the service pond, the 5.7 M gal storage reservoir can be used. This lined 

and covered reservoir will normally not be full when the geothermal system is 
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fully charged and circulating and what liquid is in the reservoir will be 

water stored for make up of 1 asses in the underground system. The 1 i quid 

vented will be returned to the geothermal system after repairs. 

A major failure or breach of the liner and berm of the 5.7 M gal reservoir 

could result in the loss of 5.7 M gal of water. This should produce a 

"sheet-1 ike" movement down the broad relief of the topography to the south and 

southwest. Movement of released water waul d be topographically controlled. 

Little water should reach the road along Lake Fork Canyon due to soi 1 and 

underlying tuff absorption and the relatively low topograpahic relief of the 

very large area above the Lake Fork Canyon rim. 
[5] 

C. Monitoring and Inspection 

The critical monitoring requirement for the geothermal system is to 

determine on a routine basis any leakage from the 1 M gal service pond and the 

~ 5.7 M gal reservoir if it should be utilized on a contingency basis. 

The larger reservoir now has a collecting system under the bottom liner 

collecting to an open concrete drain box where visual inspection for leaks can 

be made. This is to be modified to provide for recirculation of any leakage. 

In the 1 M gal service pond, drainage pipe will be installed under the liner 

and brought to a central point where monitoring can be carried out. 

Monitoring equipment will be a float type instrument at the pond drain with 

appropriate alarm to the site operations building to alert personnel of leak

age and who will subsequently take samples for analysis and determine disposal 

or transfer as needed. 

~· [5] Revision to Appendix H • Environmental Analysts of the Fenton Hil 1 HDR 

Geothermal Test Site - March 1980. 
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In both cases visual inspection will be made of the monitoring stations on 

a routine weekly basis to verify soundness of the storage and any possible 

leakage. These inspections will be logged in the regular inspection log for 

the site. 

D. Reporting 

The Los Alamos National Laboratory will report through the DOE-Los Alamos 

Area Office on a yearly basis the following data: 

0 

0 

Changes or modifications to the geothermal research program that would 

result in changes to this plan. 

Any discharge of liquids exceeding the limits established by the Water 

Quality Control Commission resulting from a breach of the service pond 

or reservoir or any other part of the geothermal system. 

E. Transfer of Project 

The present schedule calls for completion of the geothermal R&D effort at 

the Fenton Hill site by the Los Alamos Laboratory in FY 1987. Upon completion 

of this work a change in use and operation of the site is anticipated and 

could include the following. 

0 

0 

0 

A transfer of the geothermal system and operation of the site to a 

utility or industry for further development 

Return of the site to the U.S. Forest Service or their designee 

Continued use of the site by the Los Alamos Laboratory or DOE designee. 

In all cases the transfer and continued operation will be in accordance 

with the current Memorandum Of Understanding (MOU) between the U.S. Forest 

Service and the u.s. Department of Energy. 

If shutdown and abandonment of the geothermal system is required it will 

be done in compliance with the regulations of the U.S. Department of Interior, 
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'~areau of Land Manage11111ent and the U.S. Department of Agriculture, National 

Forest Service. 

As applicable this Discharge Plan will be transferred with the site. The 

New Mexico Oil Conservation Division will be informed of the change in 

operations of the Fenton Hill site six months in advance in order to review 

continuity of the Waste Disposal Plan. 

F. Conclusions 

Of principal concern in the Discharge Plan is the liquid and solid 

material from the geothermal operations that may require disposal outside the 

system. 

The 1.0 M gal service pond is to be used as the holding tank for liquids 

that may be vented from the system. This pond is to be modified after 

\1o'il;:,,_,~.!l"" 

workover completion to provide seepage integrity and monitoring capability. 

Contingency storage is provided by the recently completed 5. 7 M gal storage 

pond. This large pond has a competent leak detection and collection system 

that is to be modified to recirculate the water leakage. Storage of the 

liquid is temporary and it ultimately is returned to the geothermal system. 

Solid waste will result from cleaning of the 1.0 M gal pond and will be 

made up of materials used in the workover operations in the development of the 

geothermal system. This waste will be placed in a no longer used mud pit from 

the early drilling operations at the site. This pit will be filled and graded 

to prevent leakage and erosion. 

Intensive monitoring will be carried out during the geothermal operations 

to assure that no waste products, that may be deterimental to national or 

cultural uses of the surrounding areas are discharged without proper treatment 

or containment. 
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APPENDIX A 

FENTON HILL POND AND WELL WATER ANALYSIS 

Water Quality in the Vicinity of Fenton Hill, 1980, 

LA-9007-PR, Los Alamos National Laboratory 
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APPENDIX A 

POND WATER SAMPLES - 1982 OBSERVED VALUES 

Parameter Limit Ave. Min. Max. 

Arsenic (As)* 0.1 mg/1 0.88 0.012 2.5 
Barium (Ba)* 1.0 mg/1 0.91 0.10 2.33 
Cadmium (Cd)* 0.01 mg/1 1.7 23.3 
Chromium (Cr)* 0.05 mg/1 0.026 0.005 0.06 
Cyanide (CN) 0.2 mg/1 0.01 0.007 0.016 
Fluoride (F)* 1.6 mg/1 2.3 1.2 4.5 
Lead (Pb)* 0.05 mg/1 0.04 0.002 0.08 
Total Mercury (Hg) 0.002 mg/1 0.0005 0.0001 0.0017 
Nitrate (NO~ as N) 10.0 mg/1 0.31 0.08 0.90 
Selenium (S ) 0.05 mg/1 0.03 0.011 

Silver (Ag~ 0.05 mg/1 0.008 0.027 
Uranium (U 5.0 mg/1 
Benzene 5.0 mg/1 
Radioactivity: combined 
Radium-226 and Radium-228 30.0 pCi/1 0.2+.2 0.05+0.01 0.75+1.0 

P~chl ori nated 
biphenyls (PCB's) 0.001 mg/1 

Toluene 15.0 mg/1 
Carbon Tetrachloride 0.01 mg/1 
1, 2-dichloroethane (EDC) 0.02 mg/1 
1, 1-dichloroethylene 

(1, 1-DCE) 0.005 mg/1 
1, 1, 1, 2-tetrachloroethylene 

(PCE) 0.02 mg/1 
1,1, 2-trichloroethylene 

(TCE) 0.01 mg/1 
Chloride (Cl)* 250. mg/1 394 90 905 
Copper (Cu) 1.0 mg/1 0.08 0.02 0.27 
Iron (Fe)* 1.0 mg/1 5.1 1.3 13.4 
Manganese (Mn)* 0.2 mg/1 0.29 0.14 0.52 
Phenols* 0.005 mg/1 81.5 0.24 343.0 
Sulfate (SO ) 600. mg/1 161 71.0 211.0 
Total Dissofved 

Solids (TDS)* 1000. mg/1 3205 2275 3670 
Zinc (ZN} 10.0 mg/1 0.24 0.11 0.45 
pH between 6 & 9 8.0 8.8 
Aluminum (Al} 5.0 mg/1 
Boron (B}' 0.75 mg/1 10.3 2.3 25.0 
Cobalt (Co} 0.05 mg/1 
Molybdenum (Mo} 1.0 mg/1 
Y ·.el (Ni) 0.2 mg/1 



DISCHARGE PLAN FOR GEOTHERMAL OPERATIONS AT FENTON HILL 

SANDOVAL COUNTY, NEW MEXICO 

SUPPLEMENT TO THE PLAN BASED ON OCD REVIEW OF SEPTEMBER 18, 1984 

1. The 1" = 20' Rossander Surveying Co. Map of the Fenton Hill Site 

The next update of the map will include the following in its' new 

corrections. These are shown in red markup on the attached copy of the 

current map. 

(a) location of water supply wells FH-1, 2, and 3; 

(b) Name of the ponding area immediately south of EE-2; 

(c) The location of the proposed 1 million gallon EE-2/EE-3 service 

pond; and 

(d) The "mud pits" referred to on page 34. 

2. Analyses of Service Pond Sediment, Pages 24 - 25. 

The pond referred to on pages 24 and 25 is the pond designated EE-l 

Ponding Area (1 million Gallon retaining pond). 

Some possible reasons for the large deviation in the results of the 

mud analyses obtained by the two independent laboratories have been 

considered again. We have checked the calculations involved in converting 

~to ppm (parts per million) and they seem correct. We have also checked 

the basis for the analyses and they were both based on dried mud. 

The samples were collected at the same time from the same pond but no 

attempt was made to mingle and homogenize the samples submitted to the two 

laboratories. Thus local variations in composition of the mud could 
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explain the variation in results. For example, an aliquot analyzed may 

have contained a chip of Al metal while the next aliquot did not. 

The original percentage calculations are provided for comparative 

purposes. 

H-7 Lab ESS-1 Lab 
Cone. Error Cone. Error 

Element 't 't 't Std. dev. 

Ag 0.000369 +0.000064 0.00004 0.00004 -
Al 0.68 + 0.0764 1.45 0.01 -
As 0.0000346 +0.0000086 0.021 0.002 

B 0.0416 0.005 
Ba 0.20 + 0.0108 1.67 0.02 -
Ca 1. 36 + 0.036 1.69 0.07 -
Cd 0.00394 + 0.0004 0.00008 0.00004 -
Co 0.00032 0.00004 

Cr 0.0174 + 0.0081 0.0029 0.00004 -
Cu 0.0272 + 0.00096 0.0372 0.0001 -
Fe 0.2357 + 0.0448 1.36 0.04 -
H2o 28.48 Dried at 90°C 
Hg 0.0460 + 0.038 -
K 0.2737 + 0.0026 1.41 0.08 -

Li 0.0105 + 0.00022 0.0169 0.0008 
c -

Mg 0.9906 + 0.0091 0.27 0.040 -
Mn 0.0434 + 0.0012 0.060 0.004 -
Na 0.5175 + 0.0078 1. 92 0.04 -
Ni 0.0018 0.0001 

Pb 0.016327 + 0.002633 0.034 0.002 

Se 0.000074 .+ 0.000004 N.D. 0.004 

Sr 0. 0112 0.0004 

Zn 0.0270 + 0.0019 0.0304 0.0012 -
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3. Status of EE-l and GT-2 Ponding Areas 

The GT-2 Ponding Area is referred to on page 34 as the Mud Pit. This 

ponding area has been abandoned after the drilling of GT-2. It presently 

contains storm run off and snow melt. It will be backfilled and graded to 

fit the local topography at the time the upper service pond is cleaned and 

reworked. 

The EE-l Ponding Area served for the drilling of EE-l, was cleaned and 

modified for the drilling of EE-2 and EE-3. It is now the service pond for 

pumping experiments in EE-2/EE-3 and for the redrilling of EE-3. This pond 

is to be cleaned and lined to serve as storage for venting and makeup 

during future reservoir flow experiments. 

4. The 5.7 M Gallon Reservoir 

The "Hyperlon" Liner is bedded on a thin layer of sand on a six inch 

thick layer of granular material. This layer is bedded in volcanic tuff. 

A 6 inch ~ perforated CMP drainage field is set in 12" trenches cut in this 

rock, below the granular material layer. This drainage field terminates in 

the collection system described on page 31, which is now installed and 

operating. 

The reservoir has been and will be filled with fresh water from the 

supply wells at the site and hauled in from approved and tested fresh water 

supply away from the site. If storage requirements for emergency venting 

exceed the capacity of the one million gallon service pond, the larger 

reservoir will be used for the excess. 
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5. Service Pond- EE-2/EE-3 Drilling 

As stated in the response to question 3, the EE-l ponding area shown 

on the map has been used as the 11 Service pond .. for the EE-2/EE-3 drilling. 

Upon completion of the present workover/redrilling operations this pond 

will be modified to serve as the retaining pond for pumping operations. 

The present lining of this 11 Service pond .. is composed of Betonite 

clays and drilling muds bedded on the tuff and fill as pond sediments. 

This material has been damaged by cleaning (dragline type) operation and 

examination of integrity of the pond is limited. 

6. Retaining Pond -Modified 1 M Gallon Pond 

The 11 Service pond11 is presently about 70% full and wells EE-2 and EE-3 

are vented. After the current workover/redrilling when the wells are shut 

in the pond will be empty and modifications discussed on page 33 and 34 can 

be undertaken. This is scheduled for the Spring of 1986. 

Construction drawings will be prepared for modification of this pond. 

These drawings will provide details on erosion control measures to protect 

the ponds clay lined sides. Copies of these drawings will be submitted to 

OCO for review prior to construction. 

7. Change In Reporting Procedures 

On page 36, Item 0 Reporting is to be changed in its entirety to the 

following: 
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D. Reporting 

(a) The los Alamos National laboratory through the DOE will, as 

required by WQCC Section 3-107.C, notify the OCD Director of 

proposed facility changes or process modifications that would 

result in any significant modification in the discharge. Such 

notification will be made prior to the change to allow OCD review 

and comment on the proposed modificaiton prior to its 

implementation. 

(b) Notification of fire, breaks, leaks, spills, and blowouts will be 

made to the OCD and to DOE by the los Alamos National laboratory. 

As required by OCD Geothermal Rule G-117, the Hot Dry Rock 

Program Manager at the los Alamos National Laboratory will inform 

the Santa Fe Office of the OCD, the Health Safety and Environment 

{HSE) Division of the laboratory and the DOE/lAAO of any incident 

resulting in an increase to the discharge as defined by Rule 

G-117. If immediate notification is required it will be in 

person or by telephone from the Program Manager. Subsequent 

notification will be provided as a written report from the HSE 

Division of the laboratory through the DOE/lAAO to the Director 

of the OCD submitted within ten days after discovery of the 

incident. 

(c) Notification of detection of leakage in the 1M Gallon service 

pond. leak detection of the 1M Gallon service pond is now 

dependent on visual observation on a daily basis. When this pond 



is modified after completion of workover/redrilling operations a 

monitoring and alarm system as described on page 45 will be 

established. Reporting of leaks will be in conformance with OCD 

Geothermal Rule G-117 and paragraph (b) above. Sampling and 

analyses of the contents of the service pond is done routinely by 

site staff and by the HSE Division of the laboratory. This will 

be coordinated with any leak detection and results furnished as 

part of subsequent notification as required by OCD Rule G-117. 

(d) Notification of use of the 5.7 M Gallon Reservoir for storing 

liquids from emergency venting. The 5.7 M Gallon Reservoir now 

has a leak collection system which returns the liquids to the 

reservoir. Emergency venting of the geothermal reservoir system 

that would increase the leak volume, as defined in OCD Rule 

G-117, would be reported as required by OCD Rule G-117. A major 

venting of the geothermal system will be treated as an unplanned 

operation and notification will be made as required based on 

extension and effect of the venting. 
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ENCLOSURE 17 
SANITARY WASTEWATER TREATMENT FACILITY 

OPERATION ·AND MAINTEN~~CE GUIDELINES 

... 
WASTEWATER PLANTS OPERATORS MANUAL 

Page 1 of 3 
162-19 

THE ZIA COMPANY LOS ALAMOSI ~M 5/8/86 

Policy: Operation of Wastewater Plants 

PROCEDURE: 

I • Materials, Tools and Eauipment 
A. Materials Require 

1. 199 crankcase oil 

2. SAE-39 motor oil 

3. General all-purpose lubricating grease 

B. Tools and Equipment Required 
1. Water hose, 299 feet 

2. Shovel 

3. Rake 

4. Miscellaneous hand tools 

s. Squeegees 

6. Wire brushes 

7. Brooms 

II. Standard Hours 

A. Wastewater treatment plants operate 24 hours a day, 

$even days a week. At no time will wastewater plants 

be operated on the by-pass without notification of the 

Zia environmental Office (EENV). 

B. Each plant is checked each weekday, with maintenance, 

repairs, etc., carried out as necessary. Plants are not 

normally checked on weekends, but if problems arise, 

they are either handled by the roving pipefitter, or 

people are called out on an emergency basis. 

III. Safety and Health 

A. wastewater is a vehicle for many disease-causing 

bacteria. Operators should take all possible care in 

personal hygiene, and be immunized for tetanus as 

recommended by LANL H-2. 
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Page 2 of 3 
162-HJ 

WASTEWATER PLANTS OPERATORS MANUAL 

THE ZIA COMPANY LOS ALAMOS, NM 5/8/86 

IV. Quality Assurance 

A. The Zia environmental engineer and UWGW Superintendent 
inspect these plants once a month; the foreman inspects 
weekly. The plants must be operated so the best 
treatment is obtained. Quality of final effluent must 
meet National Pollution Discharge Elimination System 
(NPDES) Permit Requirements as follows: 

1. BOD = 30 mg/L (30-day avg) 

2. Suspended solids = 30 mg/L (30-day avg) 

3. Fecal coliform = 200/100 ml (30-day avg) 

4. ph = 6.0 to 9.0 

B. Monitoring of the plant by Zia Environmental Laboratory 
personnel is done at the frequency established by EPA 
and noted in the permit conditions. 

V. Standard References 

1. Secondary Treatment Information, 
40 CFR 133 

2. DOE Manual 

a. Chapter 0510 

b. Chapter 0513 

3. Operation of Wastewater Treatment Plants Manual 
(Sacramento-state College, Sacramento, California) 

4. Water Works Operation ("The Texas Manual") 
(Texas A. and M. University, College Station, Texas) 

S. Zia Health and Safety Manual 

6. Q· ~·Occupational Health and Safety Act (OSHA), 
29 CFR 1910 
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Page 3 of 3 
162-10 

WASTEWATER PLANTS OPERATORS MANUAL 

THE ZIA COMPANY LOS ALAMOS, NM 9/30/85 

POLICY: Sewage-Treatment Plants 

INTRODUCTION: The Company operates and maintains ten wastewater 
treatment plants serving the various technical areas of the Los 
Alamos National Laboratory (See Exhibit). Regular inspection, 
cleaning and, in some cases, rotation of the use of facilities is 
required. A series of individual procedures, following this 
overall outline, detail exact procedures for each individual 
plant. Certain general considerations, However, that apply to all 
these plants, are presented in this section. 

A similar procedure (Section 162-11 of this manual of 
Policies and Procedures) has been established for septic-tank 
operation and maintenance. 

EXHIBIT: Locations of Wastewater Treatment Plants 
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... 
WASTEWATER PLANTS OPERATORS MANUAL 

Page 1 of 4 
162-19.1 

THE ZIA COMPANY LOS ALAMOS, NM 5/8/86 

POLICY: Operation of TA-3 wastewater Treatment Plant 

INTRODUCTION: This plant is located adjacent to and east of the water, Gas and wastewater Building, SM-223. The Plant consists of two paralled systems, each with an entrance works, an imhoff tank, a dosing siphon, a trickling filter, and a final clarifier (See Exhibit 1). Sewage is stabilized by physical removal of 
settleable material in the imhoff tanks, and biological removal of soluble material through the action of bacteria in the trickling filters. Final effluent from both plants empties into a wet well, and is then pumped to the power plant for use as cooling water, £! sent to the chlorine contact chamber for disinfection, and then dumped to the canyon. 

PROCEDURE: 

I. Inspection and Maintenance 

A. Entrance Works are inspected daily by the operator for 
proper operat1on. Comrninutors are lubricated weekly 
with SAE-39 oil. All floating debris must be removed 
from the entrance box and placed in container for 
disposal at TA-54. The bar screen is hand-raked when 
necessary and debris placed in containers for disposal 
at TA-54. 

B. Imhoff Tanks are each washed down with a hose, and 
floatable scum is removed from the settling compartment 
through the scum trough every day. Accumulated solids 
in the tank slot are pushed into the sludge digestion 
compartment with a squeegee. 

Withdraw sludge to sludge beds twice a year. To 
minimize odor problems, this should be done in the warm 
dry months of the year, preferably March and September. 

1. Plant No. 1 

a. Open valve 11 at imhoff tank. 

b. Open valve D to sludge bed. 

c. Close valve 11 and open valve t2 when sludge 
has been withdrawn. Continue this sequence 
with valve 13 and 14 changing sludge beds when 
sludge level reaches a depth of 6 to 8 inches. 
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2. Plant No. 2 

a. Open valve IS at imhoff tank. 

b. Open valve (A, B, c or D) to available sludge 
bed. 

When sludge from both Imhoff tanks has been emptied, check to see 
that all valves are properly closed. 
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c. Siphons are checked daily for proper operation. When 
flow is divided equally between both plants, the siphons 
will fill and empty to the trickling filter routinely 
throughout the day. When operating with one plant, the 
siphon will fill and remain open, emptying continuously 
to the trickling filter. Occasional cleaning is 
required because solids sometimes lodge in the vacuum 
pipe. 

D. Trickling Filters are inspected daily by the operator 
for signs of ponding, plugging of spray nozzles and 
proper operation of distribution arms. When spray 
nozzles become plugged, clean them by opening gates at 
the end of each arm, sweeping each nozzle with a broom 
and running a water hose into the arm until normal flow 
through nozzle is restored. Distribution arms 
periodically get off-balance and must be releveled. To 
relevel the distribution arms, the UWGW foreman will 
request, from the Zia Engineering office, an engineer 
with a transit or level. The distribution arms should 
be leveled and sloped so that the elevation difference 
from the center to the end of each arm is approximately 
1-1/2 inches. 

E. Final Clarifier is checked daily by the operator for 
proper operation and lubrication of pumps and motors. 

1. Drive Unit (center of clarifier): Use 199 
crankcase oil. 

a. Check oil level in drive chain compartment. 

b. Check oil level plug on gear motor. 

c. Check oil level in worm gear compartment and 
maintain oil level slightly above worm gear. 

2. Check grease fittings on motor weekly. 

3. Check pumps bearings for excessive heat, noise and 
excess leakage around seals. 

4. Check recirculation pumps next to each clarifier, 
for bearing wear and excessive noise. Lubricate 
pumps weekly, and alternate their operation. 
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F. Final Effluent Wet Well receives the effluent from both plant il and 12:--T~final effluent is pumped to the TA-3 Power Plant for use as cooling water. The two turbine pumps must be checked by the operator daily. Keep oil reservoirs on each pump full of SAE 39 motor oil. Oil for these pumps is located in 55-gallon 
barrels east of the wet well next to the fence. Check motor for excessive temperature, noise and seal leakage. 

G. When effluent quantities exceed those required for cooling water at the power plant, then the excess flows to the chlorine contact chamber, and after disinfection, to the canyon. The chlorine tank should be checked daily, and the contact chamber weekly. 

H. Sludge Beds are cleaned after sludge has dried 
adequately subsequent to removal from imhoff tanks. Sludge is dried sufficiently to stack along south side of sludge beds. Because of high concentrations of heavy metals in the sludge, removal for private use is 
prohibited'. After sludge has been removed, sand is replenished in the beds and raked smooth in preparation for next sludge withdrawal. 

I. Metering of sewage entering the plant is done by two flow meters at the head of each plant. The operator reads and records the flow in a Meter Record Book every day. 

II. Standard Factors 

Standard Hours, Safety and Health Precautions, Quality Assurance and Reference Standards are as outlined in Section 162-19 of this manual of wastewater Plants. 
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POLICY: Operation of TA-9 Oxidation Pond and Intermittent 
Sand Filter 

INTRODUCTION: This plant, located north of the TA-9 fence, but 
within the security area, combines physical and biological 
processes to stabilize sewage. The TA-9 plant consists of a one
cell lagoon, a siphon tank and an intermittent sand filter. 

PROCEDURE: 

I. Inspection and Maintenance 

A. Oxidation Ponds are inspected daily by the operator for 
any unusual conditions. If unusual conditions exist, 
the operator will report to UWGW Foreman who in turn 
will call the Environmental Engineer. Area maintenance 
in terms of weed control around lagoons and sand filters 
is of prime importance during the summer months. The 
operator will assign his laborer this area of 
responsibility. 

The TA-9 Oxidation Pond is designed to operate at a 
three and five-foot level. During the winter months 
when temperatures drop and biological activities is low, 
the lagoons are operated at the five-foot level. This 
allows an added solids-storage volume. As temperatures 
rise during the summer months the leVel is ·lowered to 
the three-foot level. 

B. Intermittent Sand Filters are designed to operate on an 
alternat1ng basis. The period of time that each filter 
can stay in service before alternating is approximately 
six months, but they should not be alternated until 
laboratory analysis shows deterioration of effluent 
quality, or until the sand becomes excessively clogged 
or overgrown with weeds. After the filters have been 
alternated and filter is allowed to dry the operator 
tills the upper two to three inches of sand surface and 
then hand rakes it to a level surface. Proper leveling 
of sand is of prime importance to insure even 
distribution of water over the filter. 

When tilling no longer restores the filter to its full 
capacity, the upper two to three inches of sand must be 
removed and replaced with clean specification sand. Old 
sand is hauled to TA-54 for disposal. 
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c. Metering of sewage effluent is by a flow meter located 
downstream from the sand filter. The operator shall 
insure that meter is in proper operating condition; that 
is, meter clock is kept wound at all times, weir plate 
v-notch is kept clean and free of all debris, and 
recording charts are replaced as needed. The operator 
shall read and record meter readings on a daily basis. 

II. Standard Factors 

Standard Hours, Safety and Health Precautions, Quality 
Assurance and Reference Standards are as outlined in Section 
162-10 of this manual of wastewater Plants. 
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POLICY: Operation of TA-16 Wastewater Treatment Plant 

INTRODUCTION: The TA-16 Wastewater Treatment Plant, east of Group 149 Buildings, consists of four structures: an entrance works, 
imhoff tank, trickling filter and final clarifier (Exhibit, 
page 2 of 3). 

PROCEDURE: 

I. Inspection and Maintenance 

A. Entrance Works are inspected daily by the operator for 
proper operation. All debris on bar screen will be 
hand-raked and debris placed in a container for disposal 
at TA-54. 

B. Imhoff Tank is washed down daily with a hose, and 
floatabre-icum removed from settling compartment with 
wire scoop. Accumulated solids in tank slot should be 
pushed into sludge-digestion compartment with a 
squeegee. 

The sludge is withdrawn by gravity from the imhoff tank 
by opening the 6" valves (11 and 42) on the line to the 
sludge beds and allowing the sludge to pond to a depth 
of 6 to 8 inches. Close the valves as the sludge thins 
to near water consistency. If sludge does not flow 
readily, pour water into the vent pipe and rod with iron 
pole to break up sludge cake. The sewer rod machine may 
be required to start the sludge flow. 

C. Trickling Filter shall be inspected daily by the 
operator for s1gns of ponding, plugging of spray 
nozzles, and for proper operation of distribution arms. 

1. When spray nozzles become plugged, the operator 
will clean them by opening gates at the end of each 
arm, and running a water hose into the arm to 
dislodge material in orifice. Clean each nozzle 
with a broom to insure normal flow through nozzle. 

2. Distribution arms periodically get off balance and 
must be re-leveled. To re-level the distribution 
arms the UWGW foreman will request, from the Zia 
Engineering office, a man with a surveying level. 
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The distribution arms will be re-leveled and sloped 
so that the elevation difference from the center to 
the end of each arm is approximately 1-1/4 inches. 

3. Special attention should be given to the trickling 
filter during the winter months to avoid ice 
buildup on the filter media. Break ice every day, 
so the distribution arm can rotate freely. 
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D. Final Clarifier has no mechanical appurtenances (as 
found at the TA-3 Plant) so very little maintenance is required. The clarifier is washed down weekly to 
prevent excessive algae growth on clarifier walls and 
weirs. Sludge depth should be checked four times per 
year. When the sludge depth exceeds 12 to 14 inches, 
then the septic tank pump truck should be brought out 
to remove the sludge. 

E. Recirculation Pumps are located next to the final 
clar1f1er 1n an underground structure. Check pumps 
daily for excessive heat, noise and leakage around 
seals. Pumps are lubricated and their use alternated 
weekly to minimize wear. 

F. Metering of sewage effluent is done by a flow meter 
downstream from the final clarifier. The operator will 
insure that meter is in proper operating condition; that 
is, keep meter clock wound at all times, keep weir 
plate v-notch clean and free of all debris, and replace 
recording charts whenever necessary. The operator reads 
and records meter readings daily. 

II. Standard Factors 

Standard Hours, Safety and Health precautions, Quality Assurance and Reference Standards are as outlined in Section 162-19 of this manual of Wastewater Plants. 
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POLICY: Operation of TA-18 Oxidation Ponds 

INTRODUCTION: This plant is located one mile southeaast of TA-18 
on Pajarito Road and consists of two ponds, plus an entrance and 
outlet structure. The ponds provide both physical and biological 
treatment to stabilize the sewage and produce an acceptable 
effluent (Exhibit, page 2 of 2). 

PROCEDURE: 

I. Inspection and Maintenance 

A. Inlet and Outlet Structures are inspected daily by the 
operator-for proper operation. Weir gates need to be 
cleaned of all debris obstructing normal flow over v
notch. The operator removes weir gates weekly and 
washes down the inlet and outlet structures. 

B. Oxidation Ponds are inspected daily by the operator for 
any unusual conditions. If unusual conditions exist, 
the operator reports to the UWGW Foreman, who in turn 
notifies the Environmental Engineer. 

1. Area maintenance in terms of weed control around 
lagoons is of prime importance during the summer 
months. The operator assigns his laborer the 
responsibility of controlling the growth of weed on 
retaining berms. 

2. The TA-18 Oxidation Ponds are designed to operate 
either in series or in parallel, as conditions 
require. Changes to operate in either mode are 
recommended by the Environmental Engineer. 

c. Metering of sewage effluent is done by a flow meter 
between the two ponds on the downstream side. The 
operator insures that the meter is in proper operating 
condition; that is, meter clock wound at all times, weir 
plate v-notch clean and free of all debris, and 
recording charts replaced as needed. The operator reads 
and records meter readings daily. 

II. Standard Factors 

Standard Hours, Safety and Health Precautions, Quality 
assurance and Reference Standards are as outlined in Section 
162-10 of this manual of wastewater Plants. 
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POLICY: Operation of TA-21 Extended Aeration Plant 

INTRODUCTION: This plant, located near D.P. Road West, consists 
of an entrance works, grit chamber, comminutor, aeration tank, 
clarifier, air compressors, sludge digester and four sludge-drying 
beds (Exhibit, Page 2 of 3). Biological solids are returned to 
the aeration tank from the clarifier to maintain an adequate 
concentration of solids in the aeration tank. This plant requires 
more operator attention to produce consistently adequate treatment 
than the other plants referenced in this manual. 

PROCEDURE: 

I. Inspection and Maintenance 

A. Entrance works and Grit Chamber are inspected and washed 
down daily by the operator. Remove sand and gravel from 
grit chamber to a container for disposal at TA-54. 

B. Comminutor is inspected daily for proper operation and 
lubrication. Remove all floatable debris to a container 
for removal to TA-54 •• The comminutor has two 
lubrication points (see 162-19 for materials). 

1. Every month grease fitting is greased with general 
purpose grease. 

2. The oil reservoir must be inspected weekly and oil 
level (SAE-30) maintained at level of inspection 
plug. 

c. Aeration Tank is checked daily for appearance, 
temperature-ind concentration of solids, and washed down 
daily to control slime growing on the walls. 

1. Measure concentration of solids by using a 1000-ml 
graduated cylinder. 

a. Fill the cylinder with a representative sample 
of liquid from the tank, exactly to the 
1000-ml mark. 

b. Let the solids settle for 30 minutes while 
attending to other duties at the plant. 
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. 

c. Read the height of settled solids iri ml on the 
side of the cylinder, and record this figure in 
the Plant Log. 

2. Read temperature from the permanently mounted 
temperature gauge and record it in the Plant Log. 

3. If the appearance of the supernatant water left 
after measuring the concentration of solids is 
unusual in the judgement of the operator, he should 
notify the UASO Water and Wastewater Engineer at 
7-4221. 

4. Solids will be wasted to the sludge digester as 
recommended by the UASO Water and wastewater 
Engineer. 
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D. Clarifier is i~spected daily for proper operation of 
recirculation a1r pumps. Pumps are set so they come on 
every 30 minutes and pump for four minutes. This 
pumping operation moves biological solids from the 
bottom of the clarifier back to the aeration tank. When 
the valve to the sludge digestion tank is open and the 
aeration tank valve is closed, solids are wasted from 
the system. Wash the clarifier down daily and break up 
floatable solids so that they will settle and can be 
pumped to the aeration tank. 

E. Sludge Digester is a holding tank for biological solids. 
Solids from the system are wasted to this tank and 
aerate for extended periods of time before emptying to 
sludge drying beds. Little or no maintenance is 
required for the digester; it is emptied at the 
discretion of the operator. 

F. Air Compressors must be inspected daily for proper 
operation. Under normal operating conditions, one 
compressor provides sufficient air to satisfy the oxygen 
demand of both the aeration tank and sludge digester; 
compressors are normally alternated every week. 

1. Four grease fittings on each compressor must be 
greased once a month. 

2. Check and maintain oil level (SAE-30) at the upper 
line on watch glass. 

G. Metering of sewage effluent is done by a flow meter at 
the final clarifier. The operator must insure that 
meter is in proper operating condition; that is, meter 
clock wound at all times, weir plate v-notch clean and 
free of all debris, and recording charts are replaced 
accordingly. The operator reads and records meter 
readings every day. 

II. Standard Factors 

Standard Hours, Safety and Health Precautions, Quality 
Assurance and Reference Standards are as outlined in Section 
162-10 of this manual of wastewater Plants. 
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POLICY: Operation of TA-35 Oxidation Ponds 

INTRODUCTION: This plant, east of TA-35 in Mortandad Canyon, 
consists of inlet and outlet structures, three ponds, and four 
intermittent sand filters. These processes provide combined 
primary, secondary, and tertiary treatment which should generally 
meet effluent standards for wastewater (Exhibit, page 3 of 3). 

PROCEDURE: 

I. Inspection and Maintenance 

A. Inlet and Outlet Structures are inspected daily by the 
operator-for proper operat1on. Clean all debris 
obstructing normal flow over weir-gate v-notch. Remove 
weir gates weekly and wash down the inlet and outlet 
structures. 

B. Oxidation Ponds are inspected daily by the operator for 
any unusual conditions. If unusual conditions exist, 
the operator reports them to the UGWG Foreman, who in 
turn notifies the Environmental Engineer. 

1. Area maintenance in terms of weed control around 
lagoons is of prime importance during the summer 
months. The operator shall assign his laborer the 
responsibility of controlling the growth of weeds 
on retaining berms. 

2. The Ponds are designed to operate either in series 
or in parallel. Changes to operate in either mode 
will be recommended by the Environmental Engineer. 

c. The intermittent sand filters are designed to operate 
one-at-a-time, with the remaining three on standby. The 
filters are numbered in sequence from 1 to 4, with 1 
being the highest and 4 the lowest. Operation of the 
filters should be sequential for convenience, although 
this may be varied if so directed by the Utilities 
Water and Wastewater Engineer. Flow should be shifted 
from one filter to the next when any of the following 
conditions exist: 

1. If the growth of weeds, cattails, etc., becomes 
extensive. 
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2. If the effluent BOD or TSS as reported by Zia 
Environmental Lab increases substantially. 

3. If the odor from the filter increases and becomes 
offensive. 

4. If water remains standing on the filter surface 
through an entire cycle of the dosing siphon. 

After a filter is removed from service, the following 
maintenance sould be performed. 

1. Allow the filter surface to dry adequately. 

2. Pull all weeds and grass, shaking sand from the 
roots so that it remains on the filter surface. 

3. If a surface layer of algae and slime is present, 
rake it into piles and discard. 

4. Rake the filter so that is is left in a level 
condition. If sand must be added to bring it to 
the grade of the splash pads, then use the sand 
stockpll•:j for this purpose. 

5. If, after several filter cycles, the length of a 
filter cycle has diminished below 3 to 4 weeks, it 
may be advisable to stir the surface by spading or 
roto-tilling to break up organic mats. The 
Utilities Engineer should be consulted in this 
case. 

6. Sand on the filters is a specially graded coarse 
sand, and should never be removed from the surface 
of the filter except at the specific direction of 
the Utilities Water and Wastewater Engineer. 

D. Metering of sewage effluent is done by a flow meter 
located downstream from the sand filters. The operator 
shall insure that meter is in proper operating 
condition; that is, meter has power at all times, weir
plate v-notch clean and free of all debris, and 
recording charts replaced as required. The operator 
reads and records meter readings every day. 
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II. Standard Factors 

Standard Hours, Safety and Health precautions, Quality 
Assurance and reference Standards are as outline in Section 
162-10 of this manual of Wastewater Plants. 
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POLICY: oeeration of TA-46 Oxidation Pond and Intermittent Sand 
F1lters 

INTRODUCTION: This plant is at TA-46, east of Building 77, 
outside of security fence. The plant consists of a one-cell 
lagoon, a siphon tank and an intermittent sand filter, which 
combine primary, secondary, and tertiary treatment to provide an 
effluent which should meet NPDES standards. 

PROCEDURE: 

I. Inspection and Maintenance 

A. Oxidation Ponds are inspected daily by the operator for 
for any unusual conditions. If unusual conditions 
exist, the operator reports them to UWGW Foreman, who in 
turn calls the Environmental Engineer. 

1. Area maintenance in terms of weed control around 
lagoons and sand filters is of prime importance 
during the summer months. The operator assigns his 
laborer this area of responsibility. 

2. This Pond is designed to operate at a three- and 
five-foot level. 

a. During the winter months when temperature drop 
and biological activity is low, the laggons are 
operated at the five-foot level. This allows 
an added solids-storage volume. 

b. As temperatures rise during the summer months, 
the level is dropped to the three-foot level. 

B. Intermittent Sand Filters are designed to operate on an 
alternating basis. Each filter can stay in service 
approximately six months before alternating. These 
filters should not be alternated until laboratory 
analysis shows deterioration of effluent quality. 

After the filters have been alternated, the used filter 
is allowed to dry. The operator then tills the upper 
two to three inches of sand surface and hand-rakes it to 
a level surface. Proper leveling of sand is of prime 
importance to insure even distribution of water over the 
filter. 
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When tilling no longer restores the filter to its full 
capacity, the upper two to three inches of sand must be 
removed and replaced with clean specification sand. Old 
sand is hauled to TA-54 for disposal. 

c. Metering of wastewater effluent is done by a flow meter 
located downstream from the sand filter. The operator 
insures that meter is in proper operating condition; 
that is, meter clock wound at all times, weir plate v
notch clean and free of all debris, and recording charts 
replaced as required. The operator reads and records 
meter every day. 

II. Standard Factors 
Standard Hours, Safety and Health Precautions, Quality 
Assurance and Reference Standards are as outlined in Section 
162-10 of this manual of Wastewater Plants. 
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POLICY: Operation of TA-53 Oxidation Ponds 

INTRODUCTION: This plant, east of the Meson Project, consists of three ponds, the first two of which contain surface aerator units, an inlet structure and an outlet structure. This plant is designed for total evaporation, although the aerators provide sufficient treatment that NPDES standards should be met in the event that there is a discharge. 

PROCEDURE: 

I. Inspection and Maintenance 

A. Inlet and Outlet Structures are inspected daily by the operator-for proper operat1on. weir gates must be cleaned of all debris obstructing normal flow over the v-notch. The operator removes weir gates weekly and washes down the inlet and outlet structures. 

B. Oxidation Ponds are inspected daily by the operator for any unusual conditions. If unusual conditions exist, the operator reports them to the UWGW foreman, who in turn notifies the Environmental Engineer. 

1. Area maintenance in terms of weed control around lagoons is of prime importance during the summer 
months. The operator shall assign his laborer the responsibility of controlling the growth of weeds 
on retaining berms. 

2. The first two ponds are designed to operate either in series or in parallel, while the third lagoon 
is always in series to the first two. Changes in 
the mode of operation will be recommended by the 
UASO Wastewater Engineer. 

3. The surface aerator units should be visually 
inspected by the operator on a daily basis, and any 
unusual conditions reported to the electricians. 
The floats on the aerators are fiberglass, and will 
be crushed if allowed to freeze in place. 
Therefore, each fall, when it is cold enough that a solid freeze is possible, all four aerators should 
be removed from the lagoons and stored on the 
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shore. They should be returned to the lagoons as 
soon as the lagoons can be reasonably sure of being 
ice-free, usually by the first of March. After 
five to six months of operation, and ~gain before 
they are returned to the lagoons in the spring, the 
aerators should be greased according to 
manufacturers specifications. 

c. Metering of sewage effluent is done by a flow meter 
located to the east of the third lagoon. The operator 
must insure that meter is in proper operating condition; 
that is, meter clock wound at all times, weir plate v
notch clean and free of all debris, and recording charts 
replaced as needed. The operator reads and records 
meter readings every day. 

II. Standard Factors 

Standard Hour, Safety and Health Precautions, Quality 
Assurance and Reference Standards are as outlined in Section 
162-10 of this manual of Wastewater Plants. 
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POLICY: Operation of TA-41 Imhoff Tank and Chlorinator 

INTRODUCTION: This plant, east of TA-41 area of Omega Road, consists of an imhoff tank followed by a chlorine contact chamber (Exhibit, page 2 of 2). Imhoff tanks are designed primarily for the removal of solids by sedimentation, and their subsequent stabilization by anaerobic digestion. The long detention time in the imhoff tank at TA-41 is also effective in removing soluble material with further removal by oxidation in the chlorine contact chamber. The final effluent is discharged into Los Alamos Canyon. 

PROCEDURE: 

I. Inspection and Maintenance 

A. Imhoff Tank shall be inspected daily by the operator for proper functioning. 

1. To maintain good operation, the operator must wash 
down the plant daily to avoid build-up of slime and sludge on wall surfaces. 

2. Sludge levels must be checked periodically to 
determine the need for pumping sludge to the drying 
bed. The procedure for pumping sludge follows: 

a. Open vlave to sludge bed located in Building 7, 
Pump & Chlorination Building. 

b. Open valve to imhoff tank, also located in 
Building 7. 

c. Start sludge pump with switch on the west 
wall. 

d. Open air-bleed line located on discharge side 
of pump, and close it when the bleed line is 
discharging water. 

e. Adjust tension on slip belt by turning the 
adjustment crank next to the pump motor. 

f. When pumping has been completed, close valves 
to drying bed and to imhoff tank. Release 
tension on slip belt. 
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B. Chlorinator must be inspected daily for proper 
operat1on. If chlorinator equipment fails, the operator 
will notify the Operator Foreman so repairs can be made. 
Chlorine feed to the system will be maintained at 2 lbs. 
per 24 hrs. 

c. Sludge ~ shall be lubricated before each use. 

1. Use general lubricating grease at lub point. 

2. Keep 190 crankcase oil to proper level in reduction 
gear box. 

3. Run pump for 15 minutes once a month to insure 
proper operating condition. 

D. Metering of sewage effluent is done by a flow meter 
located downstream from the chlorine contact chamber. 
The operator shall insure that this flow meter is in 
proper operating condition; that is, meter clock wound 
at all times, weir plate v-notch clean and free of all 
debris, and recording charts replaced as needed. The 
operator reads and records meter readings every day. 

II. Standard Factors 

Standard Hours, Safety and Health Precautions, Quality 
Assurance and Reference Standards are as outlined in Section 
162-10 of this manual of wastewater Plants. 

CHLORINE SLUDGE 
PUMP 

BLDG HOUSE 

,.. __ _::t::.:;----~ CHLORINE 
SOLliT!ON 

IMHOFF 
TANK 

CHLORINE 
CONTACT EFFLUENT 1--------MCHAMBER 1---.. 'L:.;TER 

EXHIBIT SCHEMATIC OF TA·41 PLANT 
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POLICY: Operation of TA-8 Oxidation Pond 

INTRODUCTION: This facility is across Anchor Ranch Road from Building TA-8-21. It is a biological unit process using two major groups of micro-organisms to stabilize sewage symbiotically. The TA-8 plant consists of a septic tank with inspection manholes followed by a one-cell lagoon, designed for complete evaporation (Exhibit, Page 2 of 2). 

PROCEDURE: 

I. Inspection and Maintenance 

A. Oxidation Pond is inspected daily by the operator for 
any unusual conditions. If unusual conditions exist, 
the operator ·reports them to UWGW Foreman, who in turn 
calls the Environmental Engineer. 

Area maintenance in terms of weed control around lagoon 
is of prime importance during the summer months. The 
operator shall assign his laborer this area of 
responsibility. 

B. Septic Tank should be inspected and cleaned as detailed 
in Section 162-11 of manual of Wastewater Plants. 
Procedures. 

II. Standard Factors 

Standard Hours, Safety and Health Precautions, Quality 
Assurance ad References Standards are as outlined in Section 162-10 of manual of Wastewater Plants. 

The TA-8 pond requires little attention, and need not be 
manned on a daily basis as the other sewage treatment 
facilities; however, the facility should be inspected once 
weekly to assure proper operations. 
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POLICY: Septic Tank Sanitation in Technical Areas 

INTRODUCTION: Septic tanks are at remote sites in the Technical 
Areas, as listed in the Septic Tank Inspection form (Exhibit 1, 
below). These tanks are built in accordance with the Manual of 
Septic-Tank Practice cited in I., (Exhibit 1). Septic tanks "USe a 
physical-biological unit process to remove solids by sedimentation 
and digest them anaerobically. This process produces an effluent 
relatively free of solids. The effluent flows into a trench or 
sub-surface filter. Unless inspection indicates pumping is 
needed, the tank operates without maintenance. 

PROCEDURE: 

I. References 

A. Standards to be consulted 

1. Secondary Treatment Information, 
40 CFR 133 

2. DOE Manual 

a. Chapter 0510 

b. Chapter o513 

3. Operation of Wastewater Treatment Plants Manual 
(Sacramento State College, Sacramento, California) 

4. Water Works Operation ("The Texas Manual") (Texas 
A. and M. University, College Station, Texas) 

5. Zia Health and Safety Manual 

6. g.~· Occupational Health~ Safety~ (OSHA), 
29 CFR 1910 

7. Manual of Septic-Tank Practice (U. s. Dept. of 
Health, Education and Welfare Publication 526) 

B. Materials, Tools and Equipment required 

1. Sludge-measuring stick (See Exhibit 2) 

2. Scum-measuring device (See Exhibit 2) 

2. Sludge-pump truck 
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TA-0-276 /8 
. s;,.,,, . 

~ 

tTA-Z-43 
. 'k' f II 
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TA-6-43 ]f> 
. 5 ·(1 
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J 

'UI.-11-20 II 

~fitt, u" 3' 

Page 2 of 4 
162-11 

WASTEWATER PLANTS OPERATORS MANUAL 

LOS ALAMOS, NM 9/30/85 

SEFITIC TANK INSPECTION 

CORRECTIONS REQUIRED CRITICAL 
CORRECTIONS REQUIRED STRUC DEF'fH OF DATE DEPTH OF' 

NO 8 LOC SOLIDS CHKD. SOLIDS 

Pv .... ,o..a.._R~c.n....-..1.....1 
' ...... 0 cA ~ .... .....__,.,.,) TA·II-43 !8" 'lt~~f ;~'' p;~~ ;z..,_ .. ~ 
"""'""" $•,/ ~.'' 
p~ .(._.....,...___J._j 

TA-14-9 " r/..,t .. . -· ,,,._.., ..,. II•.- ~ ..... p.,....._~ f"(:~2/C7 
.,, 
-

Pages 2 and 3 of this form list the 1-
? ....... .., ?, t!• ..... « .. ,/) TA-IS-51 following additional locations: . 

TA-15-205 TA-33-33 -
i'•t"e,.....aJa ?liAr ...... ~ 

·~ TI\-IS-61 TA-16-175 TA-33-93 
TA-16-371 TA-33-96 

. ~lltttrl> N ,,.._, 

TA-16-178 TA-33-121 ,-
C~-noUM.~ TA·IS-62 TA-16-381 TA-36-17 

TA-16-385 TA-39-12 
TA-16-527 TA-40-24 1-n. ~._,. Ju!.lu'~ 

TA-15-6~ 
TA-18-39 TA-40-25 

~ .,./._ TA-18-42 TA-48-5 -
TA-18-120 TA-50-10 -

~ Jtur-4~~- TA-IS-67 
. TA-22-50 TA-51-4 

~ TA-22-51 TA-52-3 
~ ........ ~l't.~trU"+- TA-33-31 TA-54- -
~~- ~c.l,.,t....,'.j TA-IS-72 

&p~,v' ~~ -""' <o .. ~"'"'fH{~'\ .:;)W i'»'~, Y"' 

/i!rc-<JI ,.,,..,., TA-15-195 .3t''' 9lf,h, /' •• ~...; Ar .iM'xr .I~. 

EXHIBIT 1 Septic-Tank Inspection form 
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A. Schedule and Frequency Inspect septic tanks once a year. If judgement indicates more frequent monitoring is advisable (as shown in some of the typical entries in Exhibit 1) individual tanks may be inspected more often. 

B. Inspection Standards As shown in Exhibit 2, below, the inspecting operator should recommend the tank be pumped whenever 3" or less space is measured between the top of the sludge and the bottom of the scum. The tank should also be pumped whenever the level of accumulated solids is within 12" of the overflow outlet. Judgement may indicate other work to be done at the tank site. 

NOTE: MAKE MEASURING STICKS A80UT I' LONG 

NOTE: CLEAN WHEN A IS 3" OR LESS, AND WHEN B IS WITHIN 
THE LIMITS SPECIFIED IN TABLE I 

11
ALLOWABLE 

SLUOGE ACCUioiULATION~ 1'1\GE 36 OF U.S. DEPT. H.E.W. 
~ .Qf SEPTIC ~ PBACTICE 
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The tank at TA-2, Omega Site, is subject to possible 
radioactive contamination. Safety and health 
precautions for radiation must be taken during 
inspection of this tank, and it should be monitored for 
radioactivity by appropriate technicians. 
(See Exhibit 1) 

III. Pumping 

Tanks with facilities to discharge effluent will be pumped as 
indicated by the Environmental Engineer. Those without 
discharge fields will be pumped if the operator recommends 
pumping or cleaning. Material removed by pumping must be 
properly disposed of at either the TA-3 or TA-16 wastewater 
plant. A small residue of sludge should be left in the 
bottom of the tank to breed anaerobic bacteria so the 
digesting process can continue. 

IV. Safety and Health 

Wastewater is a vehicle for many disease-causing bacteria. 
Operators should take all possible care in personal hygiene, 
and be immunized for tetanus as recommended by LASL H-2. No 
person should ever enter an empty septic tank without proper 
breathing apparatus. 

v. Quality Assurance 

A. The Zia Environmental engineer and UWGW Superintendent 
inspect each plant once a year. The foreman inspects 
each tank that has been cleaned. Quality of final 
effluent must meet National Pollution Discharge 
Elimination System (NPDES) Permit Requirements as 
follows: 

1. BOD = 30 mg/L (3~-day average) 

2. suspended Solids = 3~ mg/L (30-day avg) 

3. Fecal Coliform = 200/10~ mL (30-day avg) 

4. pH = 6.0 to 9.0 

B. Monitoring of these tanks by Zia Environmental 
Laboratory personnel is done at the frequency 
established by EPA and noted in the permit conditions. 
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TA-3 SD-IAGE TREA'IMml' PLANT 
PLANT NO. l 

DESIGN ANALYSIS 

1. DESIGN DATA 

Design Population 
Sewage Flow/Capita/8 Hour Shift 
Capacity Factor 
Design Flows : 

Average 8 Hour Flow, ~. 
Average Hourly Flow, ~. 

B.O.D. Per 8 Hour Shift Per Capita, Lb. 
Suspended Solids, Per 8 Hour Shift Per 
Capita, Lb. 
Ether Soluble Solids, Per 8 Hour Shift 
Per Capita, Lb. 

2. mrn:ISON FLOW NOZZLE 

Maximum Flow Rate 
Minimum Flow Rate 

3. IMHOFF TANK 

Flow-through Chamber 

Volume Of Two Flow-through Chambers 
Sludge Digestion Capacity 
Volume Sludge Digestion Chambers 

4. TRICI<Lnm ~TER 

Unit B.O.D. Loading 
B.O .D. Loe.d To Plant 
B.O .D. Removed By Primary 
B.O.D. To Filter 
Filter Volume Required 
Filter Dimensions 

Rotary Distributor 

Dosing Tank 

5. FINAL SETI'LING TANK 

2500 
30 
2 

150,000 
18,750 

0.10 

0.13 

0.05 

8oo, 000 Gel.. Per l:.y 
0 GeJ.. Per l:.y 

2 Hrs. Retention At Average Hour
ly Flow Of 18,750 Gal. 
37,86o GaJ.. 
Provide 4 Cu.Ft. Per Capita 
10,395 Cu.Ft. 

6oo Lb.Per Acre-Foot Per Day 
500 Lb. Per l:.y 
35~ Of 500=175 Lb.Per Day 
325 Lb.Per l:.y 
23,595 Cu.Ft. 
72 Ft.Diameter, 6.0 Ft. Average 
Stone Depth 
Designed To Operate On Range Of 
Flow From 325 g .p.m. minimum to 
620 g .p.m. maximum. 
Volume 1,750 Gal.Effective Depth 
l'-10-l/2"; 12" Autanatic Syphon 
With 42 inch bell. 

Detention Period 
Over-nov Rate 
Tank Dimensions 
Volume As Designed 

2 Hrs. @ Average Hourly Flow=37, 500 Gal. 
636 Gal./Sq.Ft./Day 
35' Diameter x 6.0' Wall Depth 
43,290 Gal. 
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6. SLUIXtE ~liNG BEOO 

Area 

Dimensions 

Sewage Re-circulating Pump: 

"··. 

1,845 Sq.Ft.=0.74 Sq.Ft. Per 
Capita 
2 Beds, Each 30' x 30.75' 

Two 100 g .p.m. ·@ 17 Ft. Head. 

I 
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TA-3 SniAGE TREATMmr PLAMT 
PLANT NO. 2 
DESIGN DATA 

1. TA-3 TREATMENT PLANT 

A· Population: 

~· Sewe.e;e Flows: 

Average, Gallons Per Capita Per Day 
Average, Million Gallons Per Day 
Maximum, Million Ge.l.lons Per Day 

£.. Design Flows: 

Million Gallons 
Per lAy 

Gallons 
Per Minute 

Average 
MaxiDrum 

0.45 
0.90 

.!2. Type Of Treatment : 

Imhoff Tank 
Tric.kl.ing Filter (low rate) 
Secondary Clarifier 

312 
624 

2, 500 People 

30 Per 8 Hour Day 
0.22 
0.90 

CUbic Feet 
Per Second 

0.10 
1.39 

Sludge Recirculation From Secondary Clarifier To Entrance Works 

!· Camnunitor: 

Manufacturer 
Capacity 

£:. Bar Screen - Manual: 

Bar Spacing 
Width 
Depth 
Area Of Incoming Sewer 

Chicago Pump Co. - Model #lOA 
0.17 to 1.2 Million Gallons Per Day 

1-5/8 In. Clear 
2' - 0" 
3' - 6" 

Area Of Bar Screen On Sewer Projection 
78.5 Sq. In. 

348 Sq. In. 

Q.. Imhoff Tank: 

Diameter 
Side Water Depth 
Detention Period 
Weir Loading 
Surface Loading 
Sludge Storage 
Ge.sArea 
Sludge Slope 
Hopper Slops 

38' - 0" 
13' - O" 

2 Hours 
8,330 GPD/LF 

6lfo GPD/SF 
2.89 CF/Cap/Day 

30 ~ 
1:1 

li:l 
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(5) Diqestcr1 

Temoeratt.u·e (Z.lesophilic) 

. TYPE: Heated 

. -. . 
100° .. F. Design 

Heat Extern.al 
3 3 5 ft /cap+ 50% for garbage = 7.5 ft_ /cap. Volume 

(6) Sludge Beds t ·. TYPE: Sand \·tith Undarclrain 

Area for Open Beds 
Area for Covered Beds 

~IGN FLOHS: 

Design Population 
Per Capita Sewage Contribution 

· · Average Daily Flow 
Maximum Flo,., • 2. 6 x aver. flow = 

(From attached Curve) 

Ave-rage Flow: 

,. 
Maximum Flo,., a 

Minimum Flow From Engineers Report 
Sheet 8 of 20 - The minimum flow 
is 22/80 of the average flow for 
the Pueblo canyon S.T.P. which is 
a plant receiving se\orage from an 
area similar to White Rock. 

Page 2 

. 2 
1.5 ft /cap. 

. ·. 2 
· 0. 75 ~t /cap. 

5,520 
; 100 gallons/day 

552,000 gallons/day 
1.44 MGD -· 

.. 0.55 l-tGD 
383 GP~I 

23,000 GPH 
0.853 CFS · 
~51.2 CFM 

1.44 MGD 
1, 000 GP11 

60,000 GPH 
.· :2.23 CFS 

134 CFM. 
:. 

0.15.:-tGD 
107 GPM 

6,400 GPH 
0.239 CFS 
.14.3 CFH 
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• 
H. Trickling Filter: 

Number l 
Diameter 72' - 0" 
Media Depth 6' - 0" 
Area 4067 Sq.Ft. 
Media Volume 24,402 Cu.Ft. 
Manufacturer 
OOD Loading 0.37 Lbs./CY 
Surface Loading (average) 4.82 WJ/ Ac/"aJ.y 
Media Gradation 4" to 6" 

I. Secondary Clarifier: 

Number l 
Diameter 35' - 0" 
Side Water Depth 6' - 0" 
Surface Loading 468 Gal../Day/SF 
Weir OVerflow Rate 4o91 Gal./Day/SF 

J. Sludge Beds: 

Design Population 5, 000 Persons 
Area 4,800 SF 
Depth 9 Inches 
Per Capita 0.96 SF/Cap 

K. Effluent Pum:es 

-
Pump No. land 2 - 10 HP, 440v. 149 gpm@ 58' Till 
Pump No. 2 - 7t HP, 44ov. 250 gpm@ 38' TIH 
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Appendix 2 Design Data 

TA-16 S~AGE TREATMEM' PLANT 
INWSTRIAL WASTE 
_D~IGN=-.;.ANAL==l'S~IS_ 

DESIGN DATA 

Design Population 
Sewage Flow Per Capita Per 8-Hour Shift 
capacity Factor 
Design Flows : 

Dally, Gel. 
Average 8-Hour Flow, Gel. 
Average Hourly Flow, Gal.. 

1,000 
33 1/3 

2 

B.O.D. Per 8-Hour Shift Per capita, Lb. 
Suspended Solids, Per 8-Hour Shift, Per capita 
Ether Soluble Solids, Per 8-Hour Shift, Per 
capita 

100,000 
33,333 
4,167 
0.10 
0.13 

0.05 

2. IMHOFF TANK 

Flow-through Chamber: 
Retention Period, At Average Hourly Flow of 
4, 167 Gal.. 1 Hour 
Volume Of Flow-through Chamber, Gal. 4056 

Sludge Digestion Design Basis, CU.Ft./capita/Day 4 
Volume-Sludge Digestion Chamber, CU.Ft. 48oo' 

3. TRICKLING FILTER 

Unit B 0 D Loading, Lb. Per Acre-Foot Per Day 
B 0 D Load To Plant, Lb. Per Day 
B 0 D Removed By Primary, 35~ of 300 Lb./Day 
B 0 D To Filter, Lb. Per Day 
Filter Volume Required, CU.Ft. 
Dimensions Of Filter 
Rotary Distributor 

Dosing Tank 

4. FINAL SErTLING TANK 

Detention Period, At Ave. Hourly Flow 
Of 4,167 Gel.. 
Overf'low Rate, Gal./Sq.Ft./Day 
Tank Dimensions 
Volume As Designed, Gal. 

6oo 
300 
105 
195 

14,157 
56' Diam. x 6.0' Depth 
Designed to operate on range of 
now fran 230 g.p.m. at head range 
from 1'-1" min. to 313" max. 
~uipped with 6" autcmatic syphon 
which operates continuously at 
rates above 55 g.p.m. Rate of in
now to syphon chamber: max. 267 
g.p.m., ave. 70 g.p.m., min. 28 
g .p.m. Volume of chamber 7(;() gal., 
effective depth 212". 

2 Hours 
510 

141 X 141 X 61 Deep 
8810 
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5. SLUOOE DRYING BEI13 

Design Basis, Sq.Ft. Per Capite 
Area Ot Beqs, Sq.Ft. 
Dimensions-2 Beds, Ea. 16' x 32' 

6. PUMPING ESUIFMENT 

Sludge Pump 

1 
1024 

One 50 g.p.m. at 14' Total Heed, 
Vertical, Bottom Suction Non-clog. 
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Suggestions on How to Read this Report

This report addresses both Iaypeople and scientists. These people may have a limited or
comprehensive interest in this report. We have tried to make it accessible to all without
compromising its scientific integrity. Following are directions advising each audience on how best
to use this document.

1. Layperson with Limited Interest. Read Part I, the Executive Summary, which describes the
Laboratory’s environmental monitoring operations and summarizes environmental data for this
year. Emphasis is on the significance of findings and environmental regulatory compliance. A
glossary is in the back.

2. Layperson with Comprehensive Interest. FO11OWdirections for the “Layperson with Limited
Interest” given above. Also, summaries of each section of the report are in boldface type and
precede the technical text. Read summaries of those sections that interest you. Further detail is in
the text following each summary. Appendix A (Standards for Environmental Contaminants) and
.Appendix F (Description of technical Areas and Their Associated Programs) may also be helpful.

3. Scientist with Limited Interest. Read Part I, the Executive Summary, to determine the parts of
the Laboratory’s environmental program that interest you. You may then read summaries and
technical details of these parts in the body of the report. Detailed data tables are in Appendix E.

4. Scientist with Comprehensive Interest. Read Part 1, the Executive Summary, which describes
the Laboratory’s environmental programs and summarizes environmental data for this year. Read
the boldface summaries that head each major subdivision of this report. Further detail is in the text
and appendixes.

For further information about this report, contact the Los Alamos National Laboratory’s Environ-
mental Surveillance Group (HSE-8):

Los Alamos National Laboratory
P. O. BOX 1663
Los Alamos, New Mexico -87545
Attn: Environmental Surveillance Group (HSE-8)
Mail Stop K490
Commercial Telephone: (505) 667-5021
Federal Telephone System: 843-5021
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS DURING 1984

by

ENVIRONMENTAL SURVEILLANCE GROUP

ABSTRACT

This report describes the environmental surveillance program conducted
by the Los Alamos National Laboratory during 1984. Routine monitoring for
radiation and radioactive or chemical substances is conducted on the Labora-
tory site and in the surrounding region to determine compliance with ap-
propriate standards and permit early identification of possible undesirable
trends. Results and interpretation of data for 1984 are included on external
penetrating radiation; on the chemical and radiochemical quality of ambient
air, surface and ground waters, municipal water supply, soils and sediments,
and foodstuffs; and on the quantities of airborne emissions and liquid ef-
fluents. Comparisons with appropriate standards, regulations, and back-
ground levels from natural or other non-Laboratory sources provide a basis
for concluding that environemtnal effects attributable to Laboratory opera-
tions are insignificant and are not considered hazardous to the population of
the area or Laboratory employees.

1. ENVIRONMENTAL MONITORING SUMMARY

A. Monitoring Operations

Routine monitoring for radiation, radioactive
materials, and chemical substances on the Labora-
tory site and in the surrounding region documents
compliance with appropriate standards, identifies
undesirable trends, provides information for the pub-
lic, and contributes to general environmental knowl-
edge. If an undesirable trend is discovered, then a
more detailed environmental study is done to deter-
mine the extent of the problem and to provide the
basis for specific remedial actions. The monitoring
program also helps fulfill the Laboratory’s policy to
protect the public, employees, and environment from
any harm that could be caused by Laboratory ac-
tivities and to reduce negative environmental im-

pacts to the greatest degree practicable. Environmen-
tal monitoring information complements data on
specific releases, such as those from radioactive
liquid waste treatment plants and stacks at nuclear
research facilities.

Monitoring and sampling locations for various
types of measurements are organized into three
groups: (1) Regional stations are located within the
five counties surrounding Los Alamos County (see
Fig. 1) at distances up to 80 km (50 mi) from the
Laboratory. They provide a basis for determining
natural conditions beyond the range of potential
influence of Laboratory operations. (2) Perimeter
stations are located within about 4 km (2.5 mi) of the
Laboratory boundary and many are in residential
and community areas. They document conditions in
areas regularly occupied by the public and potentially
affectid by Laboratory operations. (3) Onsite stations
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are within the Laboratory boundary and most are in
areas accessible only to employees during normal
working hours. They document environmental con-
ditions at the Laboratory where the public has lim-
ited access.

The number of stations in each group is shown in
Table 1. Samples of air particulate, waters, soils,
sediments, and foodstuffs are routinely collected al
these stations for subsequent analyses. External
penetrating radiation from cosmic, terrestrial. and
Laboratory sources is also measured by
thermoluminescent dosimeters.

Additional samples are collected and analyzed to
gain information about particular events, like major
surface unoff events, nonroutine releases, or special
studies. More than 18000 analyses for chemical and
radiochemical constituents were done on the routine
and special environmental samples during 1984. Re-
sulting data are used for comparisons with standards
and background levels, dose calculations, and other
interpretations. Fig. 1. Regional location of Los Alamos.
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Table I

Number of Sampling Locations

Type of Monitoring Regional Perimeter Onsite

External radiation 4 12 139
Air 3 11 12
Surface and ground wated 6 32 34
Soils and sediments 16 16 32
Foodstuffs 10 8 11

—————————.

‘An additional 22 stations for the water supply and 33
special surface and ground water stations related to the
Fenton Hill Geothermal Program were also sampled and
analyzed as part of the monitoring program.

B. Summary of Radiation Monitoring Data

1. Radiation Doses. Calculated individual whole
body radiation doses to the public attributable to
Laboratory operations are compared with applicable
Radiation Protection Standards in this report. They
are expressed as a percentage of the 500 mrem/yr
Radiation Protection Standard for whole body radia-
tion. This Radiation Protection Standard is for doses
from exposures that exclude contributions from
background radiation (cosmic, terrestrial, global
fallout, and self-irradiation sources). The doses calcu-
lated are those believed to be possible doses to in-
dividuals under realistic conditions of exposure.

Calculated maximum boundary doses and max-
imum individual doses for the past 7 years are shown
in Fig. 2. These estimated doses have historically
been less than 4V0of the 500 mrem/yr standard. In
1984 the estimated maximum individual dose was
6.2°h of the Radiation Protection Standard. This dose
resulted mostly from airborne emissions from the
Los Alamos Meson Physics Facility (a linear particle
accelerator).

Another perspective is gained by comparing these
estimated doses with the estimated whole body dose
attributable to background radiation. The highest
estimated dose caused from Laboratory operations
was about 25!lo of the dose from naturally occurring
radioactivity in Los Alamos in 1984.

2. Significance of Radiation Doses. Estimates of
the added risk of cancer were calculated to provide a
perspective for comparing the significance of radia-
tion exposures. Increases in risk estimated for aver-
age individual exposures to ionizing radiation from
1984 Laboratory operations are in Table II, along
with estimated incremental risks from natural and
medical diagnostic radiation. The incremental cancer
risks to residents of Los Alamos townsite due to 1984
Laboratory operations was estimated to be 1 chance
in 20000000. This risk is less than 0.6°?6of the 1
chance in 26000 cancer risk from natural back-
ground radiation and the 1 chance in 110000 risk
from medical radiation.

The potential Laboratory contribution to cancer
risk is small when compared with overall cancer
risks. The overall lifetime risks in the United States
of contracting some form of cancer is 1 chance in 4.
The lifetime risk of cancer mortality is 1 chance in 5.

3. External Penetrating Radiation. Levels of ex-
ternal penetrating radiation (including x and gamma
rays and charged particle contributions from cosmic,
terrestrial, and manmade sources) in the Los Alamos
area are monitored with thermoluminescent
dosimeters (TLDs) at 155 locations divided into
three networks. The TLD network monitoring radia-
tion from airborne activation products released by
the Los Alamos Meson Physics Facility (a linear

3
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particle accelerator) measured 44 * 2 mrem/yr (ex-
cludes background radiation from cosmic and ter-
restrial sources), which is less than 10VOof the Depart-
ment of Energy’s Radiation Protection Standard.
Figure 3 shows this measurement has increased over
the past few years. This trend is primarily from higher
operating levels (beam currents) in the particle ac-
celerator. Engineering improvements to the beam
stop begun in 1984 are designed to reduce the amount
of airborne activation products generated by the ac-
celerator.

Radiation levels (including natural background
radiation from cosmic and terrestrial sources) are
also measured at regional, perimeter, and onsite loca-
tions (Fig. 4) in the Environmental TLD Network.

1

No measurements at the regional or perimeter loca-
tions showed any statistically distinguishable in-
crease in radiation that could be attributed to Labora-
tory operations. Some measurements at onsite sta-
tions were slightly above background levels, as ex-
pected, reflecting ongoing research activities at the
Laboratory.

Radiation levels were measured by a TLD network
covering one active and ten inactive low-level radio-
active waste management areas. The general public is
excluded from these waste management sites because
they are controlled-access areas. Several transient
elevated measurements at the active site were caused
by handling and storing operations.
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Table II

Added Individual Lifetime Cancer Mortality Risks
Attributable to 1984 Radiation Exposure

Exposure Source

Average Exposure from Laboratory Operations
Los Alamos Townsite
White Rock Area

Natural Radiation
Cosmic, Terrestrial, Self-Irradiation, and Radon Exposure

Los .Alamos Townsite
White Rock Area

Medical X-Rays (Diagnostic Procedures)
Average Whole Body Exposure

——— ——— ——. .

Incremental Added Risk (Chance)
Dose (mrem) to an Individual

Used in Risk Estimate of Cancer Mortality

0.50 1 in 20000000
0.26 1 in 38000000

125’ 1 in 26 OOOb
116a 1 in 27 OOOb

92 1 in 110000

‘A lung exposure of O.2 WLM was used to estimate the risk from inhaling 222Rnand its decay products.
bThe risks from whole body natural radiation were estimated to be 1 chance in 80000 in Los Alamos and 1 chance
in 86000 in White Rock. The risk of lung cancer from radon exposure was estimated to be 1 chance in 38000 for
both locations.

4. Radioactivity in Air and Water

a. Introduction. Measurements of radioactivity
in air and water are compared with the Department
of Energy’s Concentration Guides (see Appendix A).
The Concentration Guides are concentrations of
radioactivity in air breathed continuously or water
that is drunk during an entire year that result in
whole body or organ doses equal to the Department
of Energy’s Radiation Protection Standards, which
are standards for external and internal exposure to
radioactivity (SCCAppendix A). The annual averages
of the radionuclides in air and water potentially
affected by Laboratory operations were all less than
1% of the Concentration Guides during 1984.

b. Radioactivity in Air. Air is routinely sampled
for tritium. americium, plutonium, uranium, and
gross beta activity. Only the atmospheric tritium
concentrations showed any measurable impact from
radionuclides due to Laboratory operations. The an-
nual average concentration of tritium, along with

those of the other constituents measured, was much
less than 1‘/oof the Concentration Guides and posed
no environmental or health problem in 1984.

c. Radioactivity in Water. Surface and ground
waters are monitored to detect potential dispersion of
radionuclides from Laboratory operations. Only the
waters in onsitc liquid e~ucnt release areas contain
radioactivity in concentrations that are above natural
terrestrial and worldwide fallout levels. These con-
centrations are insignificant fractions of the Concen-
tration Guides. These onsite waters are not a source
of industrial, agricultural, or municipal water sup-
plies. The radioachemical quality of water from re-
gional, perimeter. water supply, and onsite areas
(where no eflluents are or have been released) show
no significant effects from effluent releases from the
Laboratory.

The water supply met all applicable Environmen-
tal Protection Agency radiochemical and chemical
standards. The integrity of geological formations

5
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Fig. 3. Annual above-background radiation TLD measurements (and TLD measurements as
per cent of standard) due to operation of the Los Alamos Meson Physics Facility.

protecting the deep ground water aquifer was con-
firmed by lack of any measurements indicative of
radioactive or chemical contamination in municipal
water supply sources.

5. Radioactivity in Other Media. Measurements
of radioactivity in samples of soils. sediments, and
foodstuffs are made to provide data on less direct
natural processes that could result in exposures to
people. Estimated doses potentially resulting from
these processes or pathways, such as resuspension of
dust by wind and incorporation into food chains, are
summarized in Section I.B. 1.

Measurements of radioactivity in soils and sedi-
ments are also useful for monitoring and understand-
ing hydrological transport of radioactivity that occurs
in intermittent stream channels in and adjacent to
low level radioactive waste management areas.
Pueblo, Los Alamos, and Mortandad Canyons all

have concentrations of radioactivity on sediments at
levels higher than those attributable to natural ter-
restrial sources or worldwide fallout. The low levels
of cesium, plutonium, and strontium in Mortandad
Canyon are from treated liquid efiluents from a waste
treatment plant. No radioactivity on sediments or in
water has been measured in sampling locations past
the Laboratory boundary.

Small amounts of radioactivity on sediments in
Pueblo Canyon (from pre-1964 effluents) and upper
Los Alamos Canyon (from 1952 to current treated
eflluents) have been transported during runoff events
to the Rio Grande. Theoretical estimates, confirmed
by measurements, show the incremental effect on
Rio Grande sediments from this transported radioac-
tivity is insignificant when compared with concentra-
tions of radioactivity in soils and sediments at-
tributable to worldwide fallout.
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ve~etablc. fish. bee. and honev samdes
from regional locations showed no radioactivity dis-
tinguishable from that attributable to natural sources
or worldwide fallout. Some fruit samples from onsite
locations had slightly elevated tritium concentra-
tions. These levels were less than 1‘1)of the Depart-
ment of Energy’s Concentration Guide for tritium in
water (there are no Concentration Guides for fruits).
The Laboratory released about 15000 Ci oftritium in
1984 (see Table 111).

C. Environmental Regulatory Compliance

1. Airborne Emissions

a. Radioactive. Airborne radioactive emis-
sions were monitored as released from 86 points at
the Laboratory. The results are summarized in Table

111.Data for the Los Alamos Meson Physics Facility
(LAMPF) show an apparent increase of about 60%
(about 270000 Ci more) in total radioactivity re-
leased during 1984 versus 1983. All but 20% of this
increase is attributed to an instrument calibration
error. The LAMPF stack monitor was calibrated
incorrectly for an undetermined length of time and
produced readings that were about 40940low in 1983.
The balance of the increase was primarily due to
increased operating levels and longer operating times
at LAMPF. Airborne emissions from LAMPF are
mostly short-lived (2 to 20 minute half-lives) activa-
tion products.

b. Nonradioactive. Operations at the Labora-
tory are conducted to comply with New Mexico (Air
Quality Control Regulations, Source Registration,

7



Table III

Comparison of 1983 and 1984 Radioactive Releases from the Laboratory

Airborne Stack Emissions

Radioactive Constituent Units

~41Am
4’Ar
‘H
131

I

32P
238’23’’240Pu
u
Gaseous Mixed Activation Products
Mixed Fission Products
Particulate/Vapor Activation Products

Total

Radioisoto~es

Activity Released

1983 1984

0.095
418

7847
83

2.7
113
888

461111
1580
2640

0
335

14869
73
33

140
1205

734111
1617
2500

Ci 472753

Liquid Effluents

238’239’240Pu
24’Am
“’”Sr
‘H
‘3’CS
?34

u

Total

Ratio
Activity Released (mCi

) H

1984
1983 1984 1983

53.3 14.4 0.3
38.4 9.0 0.2
59.3 269 4.5

10350 46942 4.5
45 19.7 0.4

2.1 7.4 3.5

10548 47262

Source Permitting, Emission Limits, Ambient Air
Quality Standards) and federal (Clean Air Act, Na-
tional Emission Standards for Hazardous Air Pollu-
tants) air quality standards. The power plant, steam
plants, beryllium shop, explosives burning and deto-
nation, and asbestos removal operations all met the
relevant regulations. Two air quality audits by the
New Mexico Environmental Improvement Division
and the Environmental Protection Agency in 1984
revealed no significant air pollution problems.

Ratio

[–11984
1983

0.4
0.8
1.9
0.9

12.2
1.2
1.4
1.6
1.0
0.9

751815

2. Water

a. Radioactive Effluents. Liquid eflluents con-
taining low levels of radioactivity were routinely
released from two waste treatment plants and one
sanitary sewage lagoon system. Eflluent quality at all
three discharge points was well below the Depart-
ment of Energy’s Concentration Guides for Con-
trolled Areas. The only noticeable trend was higher
radionuclide concentrations in the Los Alamos
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Meson Physics Facility’s (LAMPF, TA-53) eflluent.
This increase is due to higher operating levels and
longer operating times at LAMPF.

b. Safe Drinking Water Act. Municipal and
industrial water supply for the Laboratory and com-
munity is from 16 deep wells and 1 gallery (collection
system fed by springs). The wells range in depth from
265 m to 942 m. The chemical and radiochemical
quality of the water easily met the Environmental
Protection Agency’s National Interim Primary
Drinking Water Standards (40 C’FR 141) in 1984.

c. Clean Water Act. The Clean Water Act sets
water quality standards and ef?luent limitations. The
two primary programs in effect at the Laboratory to
comply with the Clean Water Act are the National
Pollutant Discharge Elimination System (NPDES)
and the Spill Prevention, Controls and Counter-
measures programs (SPC’C).

The NPDES requires permits for nonradioactive
constituents at all point source discharges. A single
NPDES permit for the Laboratory that authorizes
liquid efiluent discharges from 99 industrial outfalls
and 11 sanitary sewage treatment plants was issued in
April 1982. It expires in September 1986. The Labo-
ratory was in compliance with the NPDES permit in
about 94!%0of the analyses done on samples collected
for compliance monitoring.

The SPCC provides for cleanup of spills and re-
quires preparation of a SPCC plan. The Laboratory
has many elements that are required in a SPCC plan
and is currently planning to assemble an official
SPCC plan.

3. Solid Waste

a. Resource Conservation and Recovery Act.
The Resource Conservation and Recovery Act
(RCR,A) is a comprehensive program to regulate
hazardous wastes from generation to ultimate dis-
posal. It regulates nonradioactive hazardous wastes
and mixed wastes. Mixed wastes contain both
nonradioactive hazardous materials and radioactive
materials. The Environmental Protection Agency is
in the process of transferring complete responsibility
for RCRA to New Mexico’s Environmental Im-
provement Division (EID). The EID cited the Labo-
ratory with two RCRA Notices of Violation (NOVS)
in 1984. The Laboratory responded to the NOVS and
is preparing documentation to comply with all
R(7RA requirements.

b. Toxic Substances Control Act. The Toxic
Substances Control Act (TSCA) regulates the manu-
facture, processing, distribution, use, storage, and
labeling of chemical substances, including
polychiorinated biphenyls (PCBS). The Laboratory
has Environmental Protection Agency authorization
to bury packaged PCB wastes at its Chemical Waste
Landfill and burn PCB wastes at its Controlled Air
Incinerator (99.9999°h combustion efilciency). The
Laboratory is in compliance with TSCA regulations.

c. Comprehensive Environmental Response,
Compensation, and Liability Act. The Com-
prehensive Environmental Response Compensation
and Liability Act of 1980 (CERCLA) manadated
clean up of nonradioactive toxic and hazardous con-
taminants at closed and abandoned hazardous waste
sites. Laboratory compliance activities related to
CERCLA are being done as part of a Site
Characterization Program that was begun in 1983.
The Site Characterization program is evaluating all
technical and waste disposal areas at the Laboratory
for possible environmental contamination by radio-
active and nonradioactive materials. Remedial ac-
tions will be taken where appropriate. During 1984 a
CERCLA hazard ranking was done on four sites
within the Laboratory. A site visit for CERCLA was
made by the Environmental Protection Agency
(EPA) in December. Plans to address CERCLA issues
were considered to be appropriate by the EPA.

d. Federal Insecticide, Fungicide, and
Rodenticide Act. The Federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA) requires registration of
all pesticides, restricts use of certain pesticides, re-
commends standards for pesticide applicators, and
regulates disposal and transportation of pesticides. ,4
pesticide is defined as any substance intended to
prevent. destroy, repel, or mitigate pests.

e. Environmental Monitoring at Radioactive
Waste Management Areas. Environmental moni-
toring is done at one active and ten inactive radioac-
tive waste management areas at the Laboratory. The
general public is excluded from these areas because
they are controlled-access sites. At the active disposal
area there are transient elevated levels of external
penetrating radiation from handling and storing the
waste before burial. There also is some transport by
surface runoff of low-level contamination from the
active and several of the inactive disposal areas into



controlled-access canyons. The surface contamina-
tion levels are about 30 times below the Department
of Energy’s remedial action guidelines.

4. Environmental Evaluations

a. National Environmental Protection Act
Documentation. The Laboratory Environmental Re-
view Committee reviews environmental documenta-
tion required by National Environmental Policy Act
legislation. The Committee also identifies and re-
views other environmental items of interest or con-
cern to the Laboratory. An Environmental Evalua-
tions Coordinator assists the Committee by helping
prepare the required documentation, which usually is
an Action Description Memorandum (an environ-
mental assessment document). The Laboratory Envi-
ronmental Review Committee approved 49 Action
Descriptions Memorandums in 1984.

b. Archaeological and Historical Protection.
The Laboratory Environmental Evaluations and
Quality Assurance programs provide protection as
mandated by law for the over 450 archaeological and
historical resources on Laboratory land. Mitigation
of any unavoidable adverse effect from Laboratory
activity is determined in consultation with the New
Mexico State Historical Preservation Oflice. One
mitigation effort in 1984 was approved by state and
federal authorities. The Laboratory conducted
salvage fieldwork of a homesteading complex (New
Mexico Laboratory of Anthropology No. 16806), dis-
mantled a homesteader’s cabin (the Romero Cabin),
and donated it to the Los Alamos Historical Society.
It will be reconstructed near the Los Alamos County
Museum. The Laboratory conducted one public
archaeological tour during 1984 at the Nakemuu
ruin.
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Il. BACKGROUND ON LOS ALAMOS

A. Geographic Setting

The Los Alamos National Laboratory and as-
sociated residential areas of Los Alamos and White
Rock are located in Los Alamos County in northcen-
tral New Mexico, approximately 100 km (60 mi)
NNE of Albuquerque and 40 km (25 mi) NW of
Santa Fe (Fig. 1). The 111 km? (27 500 acres) Labora-
tory site and adjacent communities are situated on
Pajarito Plateau. The Plateau consists of a series of
finger-like mesas separated by deep east-west or-
iented canyons cut by intermittent streams. The mesa
tops range in elevation from approximately 2400 m
(7800 ft) at the flank of the Jemez Mountain to about
1800 m (6200 ft) at their eastern termination above
the Rio Grande valley.

All Los Alamos County and vicinity locations
referenced in this report are identified by the Labora-
tory cartesian coordinate system, which is based on
English units of measurement. This system is stan-
dard throughout the Laboratory, but is independent
of the US Geological Survey and New Mexico State
Survey coordinate systems. The major coordinate
markers shown on the maps are at 3048 km (10 000
ft) intervals, but for the purpose of this report are
identified to the nearest 0.30 km ( 1000 ft). The
Department of Energy controls the area within the
Laboratory boundary and has the option to com-
pletely restrict access. This control can be instituted
when necessary.

B. Land Use

Most Laboratory and community developments
are confined to mesa tops (see Fig. 5 and inside front
cover). The surrounding land is largely undeveloped
with large tracts of land north. west, and south of the
Laboratory site held by the Santa Fe National Forest,
Bureau of Land Management, Bandelier National
Monument, General Services Administration, and
Los Alamos County (see land ownership map inside
back cover). The San Ildefonso Pueblo borders the
Laboratory to the east.

Laboratory land is used for building sites, test
areas, waste disposal locations. roads, and utility
rights-of-way. However. these account for only a
small fraction of the total land area. Most land
provides isolation for security and safety and is a
reserve for future structure locations. The Long
Range Site Development Plan (Engineering 1982) for

Laboratory lands helps assure adequate planning for
the best possible future uses of available land.

Limited access by the public is allowed in certain
areas of the Laboratory reservation. An area north of
Ancho Canyon between the Rio Grande and State
Road 4 is open to hikers, rafters, and hunters, but
woodcutting and vehicles are prohibited. Portions of
Mortandad and Pueblo Canyons are also open to the
public. An archeological site (Otowi Tract) northwest
of State Road 4 is open to the public subject to the
restrictions of various cultural resource protection
acts.

C. Geology-Hydrology

Most of the finger-like mesas in the Laboratory
area are formed in Bandelier Tuff (see Fig. 6, tuff).
This is ashfall and ashfall pumice and rhyolite tuff
that form the surface of Pajarito Plateau. The tuff
ranges from nonwelded to welded and is in excess of
300 m ( 1000 ft) thick in the western part of Pajarito
Plateau and thins to about 80 m (260 ft) toward the
east above the Rio Grande. It was deposited as a
result of a major eruption of a volcano in the Jemez
Mountains to the west about 1.1 to 1.4 million years
ago.

The tuffs lap onto older volcanics of the
Tschicoma Formation, which form the Jemez Moun-
tains along the western edge of the Plateau. They are
underlain by the conglomerate of the Puye Forma-
tion (see Fig. 6, conglomerate) in the central and
eastern edge along the Rio Grande. Chino Mesa
basalts (see Fig. 6, basalt) interfinger with the con-
glomerate along the river. These formations overlie
the siltstone/sandstone Tesuque Formation (see Fig.
6, sediments), which extends across the Rio Grande
valley and is in excess of 1000 m (3300 ft) thick.

Los Alamos area surface water is primarily in
intermittent streams. Springs on flanks of the Jemez
Mountains supply base flow to upper reaches of some
canyons, but the amount is insufficient to maintain
surface flows across Laboratory area before it is
depleted by evaporation. transpiration, and infiltra-
tion. Runoff from heavy thunderstorms or heavy
snowmelt reaches the Rio Grande several times a
year. Effluents from sanitary sewage, industrial waste
treatment plants, and cooling tower blowdown are
released to some canyons at rates sufficient to main-
tain surface flows for as long as about 1.5 km ( 1 mi).

Ground water occurs in three modes in the Los
Alamos area: ( 1) water in shallow alluvium in can-
yons, (2) perched water (a ground water body above

11



+’0-

Fig. 5. Topography of the Los Alamos area.



WEST
EPHEMERALSTREAM

WELL

GRANDE

o TUFF
H ALLUVIUM LPIEZOMETRIC SURFACEIN ‘

~ BASALT
MAIN AQUIFER

~ CONGLOMERATE
~ SEDIMENTS

t-

APPROX.3 MILES_
~ PERCHED WATER (5 h)

EAST

Fig. 6. Conceptual illustration of geologic-hydrologic relationships in the Los Alamos area.

an impermeable layer that is separated from an
underlying main body of ground water by an un-
saturated zone), and (3) the main aquifer of the Los
Alamos area (see Fig. 6, alluvium, perched water, and
main aquifer).

Intermittent stream flows in canyons of the
Plateau have deposited alluvium that ranges from
less than 1 m (3 ft) to as much as 30 m (100 ft) in
thickness. The alluvium is quite permeable, in con-
trast to the underlying volcanic tuff and sediments.
Intermittent runoff in canyons infiltrates alluvium
until its downward movement is impeded by the less
permeable tuffand volcanic sediment. This results in
a shallow alluvial ground water body that moves
downgradient in the alluvium. As water in the al-
luvium moves downgradient, it is depleted by
evapotranspiration and movement into underlying
volcanics (Purtymun 1977).

Perched water occurs in one limited area about 40
m ( 120 ft) beneath the mid-reach of Pueblo Canyon
and in a second area about 50 to 70 m (150 to 200 ft)
beneath the surface in lower Pueblo and Los Alamos
Canyons near their confluence. The second area is
mainly in the basalts (see Fig. 6, perched water and

basalt) and has one discharge point at Basalt Springs
in Los Alamos Canyon.

The main aquifer of the Los Alamos area is the
only aquifer in the area capable of serving as a
municipal water supply. The surface of the aquifer
rises westward from the Rio Grande within the
Tesuque Formation into the lower part of the Puye
Formation beneath the central and western part of
the Plateau. Depth to the aquifer decreases from 360
m (1200 ft) along the western margin of the Plateau to
about 180 m (600 ft) at the eastern margin. The main
aquifer is isolated from alluvial water and perched
water by about 110 to 190 m (350 to 620 ft) of dry tuff
and volcanic sediments. Thus, there is no hydrologic
connection or potential for recharge to the main
aquifer from alluvial or perched water.

Water in the main aquifer is under water table
conditions in the western and central part of the
Plateau and under artesian conditions in the eastern
part and along the Rio Grande (Purtymun 1974B).
The major recharge area to the main aquifer is from
the intermountain basin of the Vanes Caldera in the
Jemez Mountains west of Los Alamos (see Fig. 1 and
inside front cover). The water table in the Caldera is
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near land surface. The underlying lake sediment and
volcanics are highly permeable and recharge the
aquifer through Tschicoma Formation interflow
breccias (rock consisting of sharp fragments
embedded in a fine-grained matrix) and the Tesuque
Formation. The Rio Grande receives ground water
discharge from springs fed by the main aquifer. The
18.4 km (11.5 mi) reach of the river in White Rock
Canyon between Otowi Bridge and the mouth of Rito
de Frijoles receives an estimated 5.3 to 6.8 X 103 m~
(4300 to 5500 acre-feet) annually from the aquifer.

D. Climatology

Los Alamos has a semiarid, temperate mountain
climate. The average annual precipitation is nearly
18 in. (45 cm). Forty per cent of the annual precipita-
tion occurs during July and August due to thunder-
showers. The rest of the precipitation is from winter
storms moving through New Mexico. Winter
precipitation falls primarily as snow, with accumula-
tions of about 51 in. ( 130 cm) annually.

Summers are generally sunny with moderately
warm days and cool nights. Maximum temperatures
are usually below 9W’F (32°C). Brief afternoon and
evening thundershowers are very common,
especially in July and August. The high altitude, light
winds, clear skies, and dry atmosphere allow night
temperatures to drop below 60”F ( 16°C) after even
the warmest days. Winter temperatures typically
range from about 15 to 25°F (– 10 to –4”C) during the
night to 30 to 50”F (–1 to 10”C) during the day.
Occasionally, temperatures drop to near O“F(– 18°C)
or below. Many winter days are clear with light
winds, so strong sunshine can make conditions quite
comfortable even when air temperatures are cold.
Snowstorms with accumulations exceeding 4 in. (10
cm) are quite common in Los Alamos.

Surface winds in Los Alamos often vary dramati-
cally with time-of-day and with location because of
complex terrain. With light, large-scale winds and
clear skies, a distinct daily wind cycle often exists: a
light southeasterly upslope wind during the day and a
light westerly drainage wind during the night. How-
ever, several miles to the east toward the edge of
Pajarito Plateau, near the Rio Grande Valley, a dif-
ferent daily wind cycle is common: a moderate south-
westerly up-valley wind during the day and a light
down-valley wind during the night. On the whole, the
predominant winds are southerly to westerly over
Los Alamos County.

Historically, no tornadoes have been reported to
have touched down in Los Alamos County. However

strong dust devils can potentially produce strong
winds up to 75 mph ( 120 km/h) or so at isolated spots
in the county, especially at lower elevations. Strong
winds with gusts exceeding 60 mph (97 km/h) are
common and widespread during the spring. Light-
ning is very common over Pajarito Plateau. There are
58 thunderstorm days during an average year, with
most occurring during the summer. Lightning protec-
tion is an important design factor for most facilities at
the Laboratory. Hail damage can also occur.
Hailstones with diameters up to 0.25 in. (0.6 cm) are
common, while 0.5 in. ( 1.2 cm) diameter hailstones
are rather rare.

E. Population Distribution

Los Alamos County has an estimated 1984 popula-
tion of approximately 21400 (based on the 1980
census adjusted for 1984). Two residential and re-
lated commercial areas exist in the county (see Fig. 7
and inside back cover). The Los Alamos townsite, the
original area of development (and now including
residential areas known as the Eastern Area, the
Western Area, North Community, Barranca Mesa,
and North Mesa), has an estimated population of
13433. The White Rock area (including the residen-
tial areas of White Rock, La Senda, and Pajarito
Acres) has about 7981 residents. About one-third of
those employed in Los Alamos commute from other
counties. Population estimates for 1984 place about
168000 people within an 80 km (50 mi) radius of Los
Alamos.

F. Programs at Los Alamos National Laboratory

Since its inception in 1943, the Laboratory’s pri-
mary mission has been nuclear weapons research and
development. Programs include weapons develop-
ment, magnetic and inertial fusion, nuclear fission,
nuclear safeguards and security, and laser isotope
separation. There is also basic research in the areas of
physics, chemistry, and engineering that support such
programs. Research on peaceful uses of nuclear
energy has included space applications, power reactor
programs, radiobiology, and medicine. Other pro-
grams include applied photochemistry, astrophysics,
earth sciences, energy resources, nuclear fuel safe-
guards, lasers, computer sciences, solar energy, geo-
thermal energy. biomedical and environmental re-
search, and nuclear waste management research.

In August 1977 the Laboratory site, encompassing
111 km? (27 500 acres), was dedicated as a National
Environmental Research Park. The ultimate goal of
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Fig. 7. Los Alamos National Laboratory’s technical areas (TAs) and adjacent communities.

programs associated with this regional facility is to
encourage environmental research that will con-
tribute understanding of how man can best live in
balance with nature while enjoying the benefits of
technology. Park resources are available to in-
dividuals and organizations outside of the Labora-
tory to facilitate self-supported research on these
subjects deemed compatible with the Laboratory pro-
grammatic mission (DOE 1979).

A Final Environmental Impact Statement (DOE
1979) that assesses potential cumulative environ-
mental impacts associated with current, known fu-

ture, and continuing activities at the Laboratory was
completed in 1979. The report provides environmen-
tal input for decisions regarding continuing activities
at the Laboratory. It also provides detailed informa-
tion on the environment of the Los Alamos area.

The Laboratory is administered by the University
of California for the Department of Energy. The
Laboratory’s environmental program, conducted by
the Environmental Surveillance Group, is part of a
continuing investigation and documentation pro-
gram.
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Ill. RADIATION DOSES

Some incremental radiation doses—above those received from natural
background, worldwide fallout, and medical and dental diagnostic
procedures—are received by Los Alamos County residents as a result of
Laboratory operations. The largest estimated dose at an occupied location
was 31 mrem or 6.2°/0 of the Radiation Protection Standard. This estimate is
based on boundary dose measurements of airborne and scattered radiation
from the linear particle accelerator at the Los Alamos Meson Physics Facility.
Other minor exposure pathways may result in several mrem/year doses to the
public.

No significant exposure pathways are believed to exist for radioactivity
released in treated liquid waste effluents. Most of the radioactivity is ab-
sorbed in alluvium inside the Laboratory boundaries. Some is transported
off site in stream channel sediments during heavy runoff. The radioactivity
levels in these sediments, however, are just slightly above natural back-
ground levels.

The total cumulative whole-body dose received by the population living
within 80-km of the Laboratory during 1984 was conservatively estimated to
be 9.5 person-rem. This is about 0.05% of the 19 000 person-rem dose
received by the same population from natural radiation sources and 0.06% of
the 15000 person-rem dose received from diagnostic medical procedures.
About 90% of this dose, 8.7 person-rem, was received by persons living in Los
Alamos County. This dose is 0.3°\0 of the 2600 person-rem received by the
population of Los Alamos County from natural background radiation and 0.4V0
of the 2000 person-rem from diagnostic medical and dental procedures.

The average added risk of cancer mortality to Los Alamos townsite resi-
dents from radiation from this year’s Laboratory operations is 1 chance in
26000. This risk is much less than the 1 chance in 26000 from background
radiation. The Environmental Protection Agency has estimated average life-
time risk for cancer incidence as 1 chance in 4 and for cancer motiality as 1
chance in 5.

A. Introduction

The impact of the environmental releases of radio-
activity is evaluated by estimating doses received by
the public from exposure to these releases. These
doses are then compared with applicable standards
(DOE 198 1A) and with doses from background radia-
tion and medical and dental radiation.

The principal exposure pathways considered for
the Los Alamos area were atmospheric transport of
airborne radioactive emissions, hydrologic transport
of liquid eflluents, foods chains, and direct exposure
to external penetrating radiation. Exposures to radio-
active materials or radiation in the environment were
determined by direct measurements of some airborne
and waterborne contaminants, of contaminants in
foodstuffs. and of external penetrating radiation.
Theoretical dose calculations based on atmospheric

dispersion modeling were made for other airborne
emissions present at levels too low for direct meas-
urement.

Doses were calculated from measured or derived
exposures using models based on the recommenda-
tions of the International Commission on Radio-
logical Protection (see Appendix D for details). These
doses are summarized in Table IV for the most
important exposure categories, as defined in DOE
Order 5484.1 (DOE 1981 B) as:

1. Maximum Boundary Dose, or “Fence-Post”
Dose Rate: Maximum dose at the Laboratory
boundary where the highest dose rate occurs.
This dose does not take into account shielding
or occupancy and does not require that an
individual actually receive this dose.

2. Maximum Individual Dose: Maximum dose to
an individual in an offsite location where the
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Table IV

Summary of Annual Doses Due to 1984 Laborato~ Operations

Maximum Dose at
Laboratory Boundary’

Maximum Dose to
an Individualb

Dose 44* 2 mrem
Critical organ Whole Body
Location Bounda~ N. of TA-53

Radiation Protection Standard —

% of Radiation Protection Standard —
Natural background 125 mrem
% of natuml background 35%

31 mrem
Whole Body
Residence N. of
TA-53

500 mrem
6.2%
125 mrem
25%

Average Dose to
Nearby Residents

Los Alamoa White Rock

0.50 mrem 0,26 mrem
Whole Body Whole Body
Los Alamos White Rock

500 mrem 500 mrem
0.1% 0.05%
125 mrem l16mrem
0.4% 0.2%

Cunudative Dose to
Population Witbiu 80 km

of the Ldoratory

9.5 person-rem
Whole Body
Area within 80 km
of Laboratory

—
—

19000 person-rem
0.05%

‘Maximum boundary dose is the dose to a hypothetical individual at the Laboratory boundary where the highest dose rate occurs. It assumes that the
hypothetical individual is at the Laboratory boundary ecmtinuously (24 hours a day, 365 days a year). -
bMaximum individual dose is the dose to an individual at or outside the Laboratory boundary where the highest dose rate occurs and where there is
a person. It takes into account occupancy (for example, 40 hours a week) and shielding (for example, by buildings) factors.

A
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highest dose rate occurs and where there is a
person. It includes corrections for shielding (for
example, for being inside a building) and oc-
cupancy (what fraction of the year the person is
in the area).

3. Average Dose: Average doses to residents of Los
Alamos and White Rock.

4. Whole Body Cumulative Dose: The whole body
cumulative dose for the population within an
80 km radius of the Laboratory.

The maximum boundary dose and the maximum
individual dose over the past 7 years are summarized
in Figure 2. Over 95% of each of these doses occurs
because of emissions of air activation products from
the Los Alamos Meson Physics Facility.

In addition to compliance with dose guidelines,
which define an upper limit for doses to the public,
there is a concurrent commitment to maintain radia-
tion exposure to individuals and population groups
to levels as low as reasonably achievable (ALARA).
This policy is followed at the Laboratory by applying
strict controls on airborne emissions, liquid effluents,
and operations to minimize doses to the public and
to limit releases of radioactive materials to the en-
vironment. Ambient monitoring described in this
report documents the effectiveness of these controls.

B. Estimate of Radiation Doses

1. Doses from Background, Medical and Dental
Radiation. Doses from natural background and from
medical and dental uses of radiation are estimated to
provide a comparison with doses resulting from Lab-
oratory operations. Health risks resulting from these
doses are estimated in Section 111.C. Exposure to
background radiation results principally in whole
body doses and in localized doses to the lung. Whole
body dose is incurred from exposure to cosmic rays,
external terrestrial radiation from naturally occurring
radioactivity in the earth’s surface and from global
fallout, and internal radiation from radionuclides
deposited in the body through inhalation or inges-
tion.

Whole body doses from background radiation in
1984, which can vary each year depending on factors
such as snow cover and the solar cycle (see Section
IV.A. 1), were estimated to be 125 mrem at Los
Alamos and 116 mrem at White Rock.

These estimates are based on measured external
radiation background levels of 116 mrem (Los Ala-
mos) and 105 mrem (White Rock) due to irradiation
from charged particles, x-rays, and gamma rays.

These uncorrected, measured doses were adjusted for
shielding by reducing the cosmic ray component (60
mrem at Los Alamos, 52 mrem at White Rock;
NCRP 1978B) by 10% to allow for shielding by
structures, the terrestrial component (56 mrem at Los
Alamos, 53 mrem at White Rock) by 20°k to allow for
shielding by structures, and 20% for self-shielding by
the body (NCRP 1975B). To these estimates based on
measurements were added 11 mrem from neutron
cosmic radiation and 24 mrem from internal radia-
tion, which were taken from the National Council on
Radiation Protection and Measurements (NCRP
1975B).

In addition to whole body doses, a second compo-
nent of background radiation is dose to the lung from
inhalation of ~z~Rnand its decay products. The ‘~zRn
is produced by the decay of ‘~hRa, a member of the
uranium series, which is naturally present in the
construction materials in a building and in its under-
lying soil. Background exposure to ~~~Rnand its decay
products is taken to be 0.2 Working Level Month
(WLM)/year (NC’RP 1984B). This background esti-
mate may be revised if a nationwide study of back-

---Rn and its decay products inground levels of ‘“
homes is undertaken as recently recommended by
the National Council on Radiation Protection and
Measurements (NCRP 1984A).

The use of medical and dental radiation in the
United States accounts for an average annual per
capita dose of 92 mrem (NRC 1980). This estimate
includes doses from both x-rays and radio-
pharmaceuticals.

2. Doses to Individuals from Inhalation of
Airborne Emissions. The maximum boundary and
individual doses attributable to inhalation of
airborne emissions are summarized in Table E-II and
compared with the Radiation Protection Standards
for individual doses (see Appendix A).

Exposures to airborne ‘H (as tritiated water vapor),
uranium, ?lxpu,ZW.~Wpu,and ~d)Am were determined

by actual measurements. A correction for back-
ground was made assuming that natural radioactivity
and worldwide fallout were represented by data from
the three regional sampling stations at Espaiiola,
Pojoaque, and Santa Fe. Doses were calculated using
the procedures described in Appendix D.
Emissions of air activation products from the Los
A1amos Meson Physics Facility resulted in negligible
inhalation exposures. External radiation from these
emissions was detectable, however, and is discussed
in Section 111.B.3.
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All other atmospheric releases of radioactivity
(Table E-I) were evaluated by theoretical calcula-
tions. All potential doses from these other releases
were less than the smallest ones presented in this
section and were thus considered insignificant.

3. Doses to Individuals from External Penetrat-
ing Radiation (from Airborne Emissions and Direct
Radiation). The thermoluminescent dosimeter
network at the Laboratory boundary north of the
LAMPF indicated a 44 mrem increment above cos-
mic and terrestrial background radiation during
1984. This increment is attributed to emission of air
activation products from LAMPF.

Based on shielding from being inside buildings
(30% reduction factor; NRC 1977), this 44 mrem
increment translates to an estimated 31 mrem whole
body dose to an individual living on State Road 4
north of LAMPF. The 31 mrem is 6.2% of the Radia-
tion Protection Standard for a member of the public
(Appendix A). This location north of LAMPF has
been the area where the highest boundary and indi-
vidual doses have been measured since the dosimeter
monitoring began there 7 years ago. The boundary
doses at this location are discussed in Section IV.A. 1.

As seen in Figure 2, the 44 mrem dose at this
location during 1984 is approximately the same as
the 48 mrem measured during 1983. The emissions at
LAMPF increased slightly in 1984 (see Section
V.A. 1). The small difference in dose between the two
years is due to different meteorological conditions
and statistical uncertainty. To reduce exposure from
airborne activation products, the beam stop area at
LAMPF is being modified.

A maximum onsite dose to a member of the public
from external penetrating radiation from all Labora-
tory airborne emissions was calculated from a
Gaussian dispersion meteorological model (Slade
1968) to be 0.0042 mrem (whole body), less than
0.0 1% of the Radiation Protection Standard for a
member of the public (DOE 1981A). This dose was
calculated (using credible worst-case conditions) for a
person spending 4 hours at the Laboratory’s science
museum, an area readily accessible to the public.

The average dose to residents in Los Alamos town-
site attributable to Laboratory operations was 0.50
mrem (whole body). The corresponding dose to
White Rock residents was 0.26 mrem (whole body).
These doses are 0.1 % and 0.05%, respectively, of the
Radiation Protection Standard (DOE 198 1A). They
were theoretically calculated using measured stack
releases (Table E-I) and 1984 meteorological data.

Onsite measurements of external penetrating
radiation reflected Laboratory operations and do not

represent potential exposure to the public except in
the vicinity of TA- 18 on Pajarito Road. Members of
the public regularly using the Department of Energy-
controlled road passing by TA- 18 would likely re-
ceive no more than 0.7 mrem/year of direct gamma
and neutron radiation, which is O.1% of the Radia-
t ion Protection Standard (DOE 1981A). This value
was derived from 1975 data (Paxton 1975) on total
gamma plus neutron dose rates using 1984 gamma
radiation measured by thermoluminescent
dosimeters. Exposure time was estimated by assum-
ing a person made 15 round trips per week at an
average speed of 65 km/h past TA- 18 while tests were
being conducted.

The onsite thermoluminescent dosimeter station
(see Section IV.A. 1, Station 24 in Figure 8) near the
northeast Laboratory boundary recorded an above
background dose of 77 mrem. This reflects a localized
accumulation of ‘37CSon sediments transported from
treated eflluent released prior to 1964 from TA-21
(Gunderson 1983).

4. Doses to Individuals from Liquid Effluents.
Liquid eflluents do not flow beyond the Laboratory
boundary but are absorbed in alluvium of the receiv-
ing canyons. These eflluents are monitored at their
point of discharge and their behavior in the alluvium
of the canyons below outfalls has been studied
(Hakonson 1976A, Hakonson 1976B, Purtymum
197 1A, and Purtymun 1974A).

Small quantities of radioactive contaminants
transported during periods of heavy runoff have been
measured in canyon sediments beyond the Labora-
tory boundary. Calculations made for the radio-
logical survey of Acid, Pueblo, and Los Alamos Can-
yons (ESG 1981) indicate a potential exposure
pathway (eating liver from a steer that drinks water
from and grazes in lower Los Alamos Canyon) to
man from these canyon sediments. This pathway
could result in a maximum 50-year dose commit-
ment of 0.0013 mrem to the bone, 0.0001% of the
Radiation Protection Standard (DOE 198 1A).

5. Doses to Individuals from Ingestion of Food-
stuffs. Data from sampling of fruit, vegetables, fish,
and honey during 1984 (see Section IV. E for a dis-
cussion of the sampling data) were used to estimate
doses caused from eating these foodstuffs. All calcu-
lated doses are less than 0.003% of the Radiation
Protection Standard (DOE 198 1A).

The fruit and vegetable samples were analyzed for
six radionuclides (SH, “OSr,1‘7CS,total uranium, ‘38Pu,
and ‘3gz4”Pu),but only ~H at onsite locations and at
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Fig. 8. Thermoluminescent dosimeter locations on or near the Laboratory site,

and at Cochiti were statistically distinguishable from
background. The ~~XPuconcentration at Cochiti was
barely detectable, and the ‘~gzqOPuconcentration was
not detectable, suggesting that the ~~BPuconcentration
was a statistical fluctuation. The maximum doses
that would result from ingesting one quarter of an
annual consumption of fruits and vegetables ( 160 kg)
from the offsite locations are a whole body dose of
0.013 mrem from 3H and a 50-year dose commitment
to bone of 0.004 mrem from ‘38Pu. These doses are
0.0039’0 and 0.0003°fi, respectively, of the Radiation

Los Alamos townsite and ‘~8Pu at onsite locations Protection Standard for members of the public (DOE
1981A).

Ingestion of produce collected onsite is not a signif-
icant exposure pathway because of the small amount
of edible material and because of the low radio-
nuclide concentrations.

Fish samples were analyzed for ‘Sr, ‘37CS,natural
uranium, ‘JXPU,and ~’q~qOPu.As discussed in Section
IV.E, radionuclide concentrations in fish from
Cochiti Reservoir, the sampling location
stream fro-m the Laboratory, were statistically
inguishable from or less than concentrations

down-
indist-
in fish
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taken from upstream reservoirs except for uranium
in bottom feeder tissue. It is believed that these
concentration differences for uranium are caused by
natural phenomena, particularly ingestion of
suspended sediments containing natural uranium
that are higher at Cochiti than at upstream reservoirs.
The maximum dose to an individual eating21 kg of
fish from Cochiti Reservoir is 0.051 mrem to bone
(50-year dose commitment), which is 0.003% of the
Radiation Protection Standard (DOE 198 1A).

Concentrations of 90Sr in bottom feeder carcass
samples and 137CSin higher trophic level carcass and
gut samples were statistically higher at upstream
locations than at Cochiti. This difference probably
reflects the greater influence of worldwide fallout at
the upstream reservoirs (see Section IV. E). Because
the background locations had the higher concentra-
tions, no dose assessment was made for these radio-
nuclides.

Trace amounts of radionuclides were found in
honey. The maximum dose one would get from
eating 5 kg of this honey, if it were made available for
consumption, would be 0.047 mrem, which is 0.009%
of the Radiation Protection Standard (DOE 1981A).

6. Whole Body Cumulative Doses. The cum-
ulative (or population) 1984 whole body dose at-
tributable to Laboratory operations to persons living
within 80-km of the Laboratory is calculated to be 9.5
person-rem. This dose is 0.05% of the 19000 person-
rem exposure from natural background radiation
(whole body) and 0.06% of the 15000 person-rem
exposure from medical radiation, as seen in Table V.

The cumulative dose from Laboratory operations
was calculated from measured radionuclide emission
rates (see Table E-I), atmospheric model using
measured meteorological data for 1984, and popula-
tion data based on the 1980 Bureau of Census count

Table V

Estimated Whole Body Population Doses During 1984

Exposure Mechanism

Atmospheric Tritium
Atmospheric 1‘C, ‘JN, ’50, 4iAr

Total Due to Laboratory Releases

Total Due to Natural Sources of Radiationh

Average Due to Airline Travel
[-0.22 mrem/h at 9 km (NCRP 1975 B)]

Diagnostic Medical Exposure
[-92 mrem/yr per person (NRC 1980)

———__——_.——

‘Includes doses reported for Los Alamos County.

Estimated
Los Alamos County

Whole-Body
Population Dose

(person-rem)
(21 400 persons)

0.03
8.71

8.74

2600

24

2000

Estimated
80-km Region
Whole-Body

Population Dose
(person-rem’

(168 000 persons)

0.03
9.43

9.46

19000

--’

15000

‘Calculations are based on thermoluminescent dosimeter measurements. They include a 10%
reduction in cosmic radiation from shielding by structures and a 40% reduction in terrestrial
radiation from shielding by structures and self-shielding by the body.
‘Not estimated for the population in the 80-km region. ‘
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adjusted to 1984 (see Appendix D for the population
distribution and a description of the meteorological
model).

The cumulative dose from whole body natural
background radiation was calculated using the back-
ground radiation levels given in Section IH.B. 1. The
dose to the 80 km population from medical and
dental radiation was calculated using a mean annual
dose of 92 mrem per capita (see Section 111.B.1). The
population distribution in Appendix D was used in
both these calculations to obtain the total cumulative
dose.

Also shown in Table V is the cumulative dose in
Los Alamos County from Laboratory operations,
natural background radiation (whole body), and
medical and dental radiation. Approximately 90% of
the total cumulative dose from Laboratory opera-
tions is to Los Alamos county residents. This dose is
0.3% of the cumulative dose to the same population
from natural background and 0.4% of the cumulative
dose from medical and dental radiation.

The population centers outside of Los Alamos
County are farther away, so dispersion, dilution, and
decay in transit (particularly for 1‘C, 1‘N, “0, ‘SO,and
4’Ar) reduce their dose to less than 10% of the total.
The cumulative dose to the population outside of Los
Alamos County and within 80 km of the Laboratory
is 0.004% of the dose from natural background radia-
tion and 0.005% of the dose from medical and dental
radiation.

C. Estimates of Risk to an Individual from Labora-
tory Releases

1. Introduction. Risk estimates of possible health
effects from radiation doses to the public resulting
from Laboratory operations have been made to
provide perspective in interpreting these radiation
doses. These calculations, however, may over-
estimate actual risk for low-LET (linear energy trans-
fer) radiation. The National Council on Radiation
Protection and Measurements (NCRP 1975A) has
warned “risk estimates for radiogenic cancers at low
doses and low dose rates derived on the basis of linear
(proportional) extrapolation from the rising portions
of the dose incidence curve at high doses and high
dose rates ... cannot be expected to provide realistic
estimates of the actual risks from low level, low-LET
radiations, and have such a high probability of over-
estimating the actual risk as to be of only marginal
value, if any, for purposes of realistic risk-benefit
evaluation.”

Low-LET radiation, which includes gamma rays,
is the principal type of Environmental Radiation
resulting from Laboratory operations. Estimated
doses from high-LET radiation, such as neutron or
alpha particle radiation, are less than 3°h of estimated
low-LET radiation doses. Consequently, risk esti-
mates in this report may overestimate the true risks.

The International Commission on Radiological
Protection (ICRP 1977) estimated that the total risk
of cancer mortality from uniform whole body radia-
tion for individuals is 0.0001 per rem, that is, there is
1chance in 10000 that an individual exposed to 1000
mrem ( 1 rem) of whole body radiation would develop
a fatal cancer during his lifetime due to that radiation
exposure. In developing risk estimates, the Interna-
tional Commission on Radiological Protection
(ICRP 1977) has warned “radiation risk estimates
should be used only with great caution and with
explicit recognition of the possibility that the actual
risk at low doses may be lower than that implied by a
deliberately cautious assumption of propor-
tionalityy.”

2. Risk from Natural Background Radiation and
Medical and Dental Radiation. During 1984, per-
sons living in Los Alamos and White Rock received
an average of 125 and 116 mrem, respectively, of
whole body radiation from natural sources (including
cosmic, terrestrial, and self-irradiation sources with
allowances for shielding and cosmic neutron ex-
posure, but excluding radiation from airline travel,
luminous dial watches, building materials, and so
on). Thus the added cancer mortality risk at-
tributable to natural whole body radiation in 1984
was 1 chance in 80000 in Los Alamos and 1 chance in
86000 in White Rock (Table 11).

Natural background radiation also includes ex-
posure to the lung from ‘z2Rn and its decay products
(see Section 111.B.1), in addition to exposure to whole
body radiation. This exposure to the lung also carries
a chance of cancer mortality due to natural radiation
sources that was not included in the estimate for
whole body radiation. The National Council on
Radiation Protection and Measurements has recently
estimated that a 1 WLM exposure over a year would
give an age-averaged risk of lung cancer of 0.00013
per WLM, or 13 chances in 100000 for each WLM of
exposure (NCRP 1984B). For the background ex-
posure of 0.2 WLM (see Section IH.B. 1), the added
risk due to exposure to natural ‘2zRn and its decay
products is 1 chance in 38000.
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This lung cancer risk estimate based on recom-
mendations of the National Council on Radiation
Protection and Measurements is used because it is
more current than an estimate based on the lung
cancer risk factor of the International Commission
on Radiological Protection, and because it is meant
to be used in environmental, rather than occupa-
tional, conditions.

The total cancer mortality risk from natural back-
ground radiation is 1 chance in 26000 for Los Ala-
mos and 1 chance in 27000 for White Rock. The
additional risk of cancer mortality from exposure to
medical and dental radiation is 1 chance in 110000.

3. Risk from Laboratory Operations. The risks
calculated above from natural background radiation
and medical and dental radiation can be compared to
the incremental risk due to radiation from Labora-
tory operations. The average doses to individuals in
Los Alamos and White Rock because of 1984 Labora-
tory activities were 0.50 mrem and 0.26 mrem, re-
spectively. These doses are estimated to add lifetime
risks of about 1 chance in 20000000 in Los Alamos
and 1 chance in 38000000 in White Rock to an
individual’s risk of cancer mortality (Table H). These
risks are less than 0.6% of the risk attributed to

exposure to natural background radiation or to
medical and dental radiation.

For Americans the average lifetime risk is a 1 in 4
chance of contracting a cancer and a 1 in 5 chance of
dying from the desease (EPA 1979A). The Los Ala-
mos incremental dose attributable to Laboratory
operations is equivalent to the additional exposure
from cosmic rays a person would get from flying in a
commercial jet aircraft for 2.3 hours.

The exposure from Laboratory operations to Los
Alamos County residents is well within variations in
exposure to these people from natural cosmic and
terrestrial sources and global fallout. For example,
one study (Yeates 1972) showed the annual dose rate
on the second floor of single-family frame dwellings
was 14 mrem/yr less than the dose rate on the first
floor. Energy conservation measures, such as sealing
and insulating houses and installing passive solar
systems, are likely to contribute much more to the
total risk to Los Alamos County residents than Labo-
ratory operations because of increased ~z~Rn levels
inside the homes. The Environmental Protection
Agency has estimated the annual whole body dose to
individuals from global fallout to be 4.4 mrem (IUe-
ment 1972).
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IV. MONITORING RESULTS

A. External Penetrating Radiation

1. External Penetrating Radiation. Levels of external penetrating radia-
tion—including x and gamma rays and charged particle contributions from
cosmic, terrestrial, and manmade sources—in the Los Alamos area are
monitored with thermoluminescent dosimeters. Data from regional locations
for each calendar quarter did not show any statistically discernible increase
in radiation levels attributable to Laboratory operations. The only boundary or
perimeter measurements showing an effect attributable to Laboratory opera-
tions were those from dosimeters located north of the Los Alamos Meson
Physics Facility (a linear particle accelerator). They showed an above-back-
ground radiation measurement of 44 + 2 mrem in 1984. Some onsite measure-
ments were expectably above background levels, reflecting research ac-
tivities and waste management operations at the Laboratory.

a. Introduction. Natural external penetrating
radiation comes from natural terrestrial and cosmic
sources. The natural terrestrial component results
from decay of ‘(]Kand from radioactive daughters in
the decay chains of ~s~Th,‘?sU, and ‘W. This natural
terrestrial radiation in the Los Alamos area is highly
variable with time and k)cation. During a year these
radiation levels can vary 15 to 25°h at any location
because of changes in soil moisture and snow cover
(NCRP 1975). There are also fluctuations because of
different soil and rock types in the area (ESG 1978). If
the measurements made at regional and perimeter
locations during the four calendar quarters are used
to estimate the total background radiation for the
year. the range of estimates is 80 to 151 mrem.

The cosmic source of natural ionizing radiation
increases with elevation because there is reduced
shielding by the atmosphere. At sea level it produces
measurements between 25 and 30 mrem/yr. Los
Alamos, with a mean elevation of about 2.2 km,
receives about 60 mrem/yr from the cosmic compo-
nent. However, the regional locations range in eleva-
tion from about 1.7 km at Espanola to 2.7 km at
Fenton Hill, resulting in a corresponding range be-
tween 45 mrem/yr and 90 mrem/yr for the cosmic
component. This cosmic component can vary up to
about *5Y0 because of solar modulations (NCRP
1975 B).

The fluctuations in natural background ionizing
radiation make it difficult to detect any increase in
radiation levels from manmade sources. This is
especially true when the size of the increase is small
relative to the magnitude of natural fluctuations.

Levels of external penetrating radiation—
including x and gamma rays and charged par-
ticle contributions from cosmic, terrestrial, and man-
made sources—in the Los Alamos area are measured
with thermoluminescent dosimeters (TLDs)
deployed in three independent networks. These
networks are located at: ( 1) the Los Alamos Meson
Physics Facility, (2) low-level radioactive waste man-
agement areas, and (3) the Laboratory and regional
areas. The 1984 TLD data are described in the follow-
ing sections.

b. Environmental TLD Network. The environ-
mental network consists of 40 stations divided into
three groups. The regional group consists of four
locations, 28 to 44 km from the Laboratory boundary
in the neighboring communities of Espaiiola, Po-
joaque, and Santa Fe, along with the Fenton Hill Site
30 km west of Los Alamos (Fig. 1). The perimeter
group consists of 12 stations within 4 km of the
boundary; 24 locations within the Laboratory bound-
ary comprise the onsite group (Fig. 8).

Table E-III summarizes the annual measurements
for the regional, perimeter, and onsite groups for
1984. Figure 4 shows a comparison of measurements
for these groups for calendar quarters during the last
5 years. No measurements at regional or perimeter
locations in the environmental network for any
calendar quarter showed any statistically discernible
increase in radiation levels attributable to Laboratory
operations. As a frame of reference, the Department
of Energy’s Radiation Protection Standard is 500
mrem/yr for whole body dose (Appendix A). (This
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Radiation Protection Standard excludes contribu-
tions from cosmic, terrestrial, global fallout, self-
irradiation, and medical diagnostic sources. The stan-
dard applies to locations of maximum probable ex-
posure to an individual in an Uncontrolled Area.)
Also, the average person in the United States receives
about 103 mrem/yr from medical diagnostic
procedures (EPA 1977A).

c. Los Alamos Meson Physics Facility TLD
Network. This network monitors radiation from
airborne activation products (gases, particles, and
vapors) released by the Los Alamos Meson Physics
Facility (LAMPF), TA-53. The prevailing wind is out
of the south and southwest (see Section IV. G).
Twelve TLD sites are located downwind at the Labo-
ratory boundary north of LAMPF along 800 m of
canyon rim. Twelve background TLD sites are about
9 km from the facility along a canyon rim near the
southern boundary of the Laboratory (Fig. 8). This
background location is not influenced by any Labora-
tory radiation sources.

The 24 TLDs are changed in accordance with the
operational schedule of LAMPF. The difference be-
tween the average TLD measurement at the north
(downwind) boundary and the TLD measurement at
the south (background) boundary is attributable to

operation of LAMPF. For 1984 the above back-
ground radiation measured by the LAMPF TLD
Network was 44 f 2 mrem, 8.8% of the Department
of Energy’s Radiation Protection Standard of 500
mrem/yr (Appendix A).

Figure 9 shows the history of TLD measurements
at LAMPF. Figure 3 shows how the above-back-
ground TLD measurements from LAMPF’s opera-
tions have increased over the past few years. This
trend is caused by a combination of higher beam
currents in the particle accelerator (which increases
airborne activation product emissions, Tables III and
E-I), and a shift in the isotopic ratio of the emissions.
Engineering improvements to the beam stop that
were begun in 1984 are designed to reduce the
amount of airborne activation products that are gen-
erated by the accelerator.

d. The TLD Network for Low-Level Radioac-
tive Waste Management Areas. This network of91
locations monitors radiation levels at one active and
ten inactive low-level radioactive waste management
areas. These waste management areas are controlled-
access areas and so are not accessible to the general
public. Results from this network are in Section
V.C.6 of this report.

B. Atmospheric Radioactivity

Worldwide background atmospheric radioactivity is composed of fallout
from atmospheric nuclear weapon tests, natural radioactive constituents in
dust from the earth’s surface, and radioactive materials resulting from inter-
actions with cosmic radiation. Air is routinely sampled at several locations on
Laboratory land, along the Laboratory perimeter, and in distant areas to
determine the existence and composition of any contributions to airborne
radionuclide levels from Laboratory operations. Atmospheric concentrations
of gross beta activity, tritium, americium, plutonium, and uranium are
measured. The highest measured and annual average concentrations of
these radioactive materials were much less than 1Y. of the Department of
Energy’s Concentration Guides.

1. Introduction. Atmospheric radioactivity sam-
ples are collected at 26 continuously operating air
sampling stations (see Appendix B for a complete
description of sampling procedures). The regional
monitoring stations, located 28 to 44 km from the
Laboratory at Espaiiola, Pojoaque, and Santa Fe
(Figure 10), are reference points for determining re-
gional background levels of atmospheric radioac-
tivity. The 11 perimeter stations are within 4 km of

the Laboratory boundary; 12 onsite stations are
within the Laboratory boundary (Figure 10, Table E-
IV).

Natural atmospheric and fallout radioactivity
levels fluctuate and affect measurements made in the
Laboratory’s air sampling program. Worldwide back-
ground atmospheric radioactivity is largely com-
posed of fallout from past atmospheric nuclear weap-
ons tests, natural radioactive constituents from the
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Fig. 70. Air sampler locations on or near the Laboratory site.

decay chains of thorium and uranium in dust, and
materials resulting from interactions with cosmic
radiation (for example, tritiated water vapor). Back-
ground radioactivity concentrations in the at-
mosphere are summarized in Table E-V and are
useful in interpreting the air sampling data.

Atmospheric particulate result primarily from
soil particles that are blown by the wind. Conse-
quently. there are often large fluctuations with time
(day-to-day or season-to-season) and location in
airborne radioactivity levels caused by changing me-
teorological conditions. Windy, dry days can result in

relatively high concentrations of airborne
particulate, whereas precipitation (rain or snow) can
wash out many particles from the atmosphere.

2. Gross Beta Radioactivity. Gross beta analyses
help in evaluating general radiological air quality.
Figure 11 shows gross beta activity at a regional
sampling location (Espaiiola, Station 1, see Figure 1)
about 30 km from the Laboratory and at an onsite
sampling location (TA-59). The annual
beta activity in 1984 was slightly but
significantly higher at the onsite station

mean gross
statistically
(16X 10-”
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pCi/mQ) than at the regional station (8.2 X 10 1S
pC’i/m!l). These gross beta levels are less than 1‘/o of
the Department ofEnergy Concentration Guides for
gross beta activity in Controlled or Uncontrolled
Areas (see Appendix A).

3. Tritium. Atmospheric tritiatedwater concentra-
tions for 1984 arein Table E-VI. Theregional (9.5X
10 ‘2 pCi/mQ) and perimeter (9.1 X 10-’2 pCi/m!?)
annual means were lower than the onsite annual
mean ( 19.2 X 10-”’~~Ci/mf!), but the difference was
not statistically significant. This reflects the slight
impact of Laboratory tritium operations. The TA-54
(Station 22) annual mean (63 X 10”‘2 pCi/m~) and
the TA-33 (Station 24) annual mean (56 X 10 ‘[g
pCi/m!?) were the two highest annual means
measured in 1984. Both these stations are located
within the Laboratory boundary near areas where

tritium is disposed or used in operations. These
tritium levels are 0.0013% and 0.001 l“k, respectively,
of the Department of Energy’s Controlled Area Con-
centration Guide for tritium in air (see Appendix A).

4. Plutonium and Americium. Of the 104 air sam-
ple analyses performed in 1984 for ‘JSPU, only one
was above the minimum detectable limit of 2.0 X
10-lX~Ci/mL The concentration of airborne ~~xPuin
the only sample having detectable activity was 4.1 X
10-1~pCi/mQ. The sample was collected in the second
quarter of 1984 at TA-54 (Station 22). The concentra-
tion is 0.0002°h of the Department of Energy’s Con-
trolled Area Concentration Guide for ‘JSPU(see Ap-
pendix A). The other 103 samples are not tabulated in
this report, because they all contained less-than-de-
tectable activity.
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The 1984 annual means for -‘{’~q[’Puconcentrations
in air for the regional (0.0 X 10-’8 pCi/m!2), perimeter
(1. 1 X 10-’8 pCi/ml), and onsite (2.6X 10-” pCi/m!2)
stations were all less than 0.002V0 of the Department
of Energy’s Concentration Guides for Controlled or
Uncontrolled Areas (see Appendix A). The detailed
results are in Table E-WI.

Only 4 of 44 measured ~4’Am concentrations were
above the minimum detectable limit of 2.0 X 10”‘X
~Ci/mS!. None of the regional or perimeter air
particulate samples had measurable ‘4[Am. The four
onsite concentrations that were detectable were 9.2 f
2.2 X 10-’KpCi/m!2 (TA 54, second quarter). 10.5 f
3.2 X 10-”” pCi/mf! (T.A 54. third quarter), 7.9 t 2.4 X
10 “ pCi/m!? (TA-6, fourth quarter), and 3.6 t 1.7 X

10 ‘x~Ci/m!i (TA- 16, fourth quarter). All concentra-
tions were less than 0.000Y!40of the Department of
Energy’s Controlled Area Concentration Guide for
~4’Am in air (see Appendix A).

5. Uranium. The 1984 atmospheric uranium con-
centrations are in Table E-VIII. Because uranium is a
naturally-occurring radionuclide in soil, it is found in
airborne soil particles that have been resuspended by
wind or mechanical forces (for example, vehicles or
construction activity). As a result, uranium concen-
trations in air are heavily dependent on the im-
mediate environment of the air sampling station.
Those stations with relatively higher annual averages
or maximums are in dusty areas, where a higher filter
dust loading accounts for collection of more natural
urani urn from resuspended soil particles.

The 1984 annual means of the regional stations (39
pg/m~), perimeter stations (28 pg/m~), and onsite
stations (29 pg/m~) were statistically indist-
inguishable. All measured annual means were less
than 0.002% of the Department of Energy’s Concen-
tration Guides for uranium in Controlled or Uncon-
trolled Areas.

C. Radiochemical and Chemical Quality of Surface and Ground Water

Surface and ground waters are sampled to monitor dispersion of radio-
nuclides and chemicals from Laboratory operations. The 1984 radiochemical
and chemical quality of water from regional, perimeter, and onsite areas
(where there is no discharge of treated effluent) indicates no observable
effects of treated effluents released in other areas. Water in onsite effluent
release areas contains trace amounts of radionuclides that are below the
Department of Energy’s Concentration Guides for waters in Controlled Areas.
Results from chemical analyses of surface waters from regional, perimeter,
and onsite areas (not effluent discharge areas) varied slightly from previous
years, but were within the range of normal seasonal fluctuations. Chemical
quality of ground water (wells and springs) from perimeter and onsite stations
did not change significantly from previous years. Chemical analyses of water
samples from onsite effluent release areas indicated some constituents had
greater concentrations than are found in naturally-occurring waters. Although
the chemical and radiochemical quality of surface and shallow ground waters
in effluent release areas reflects some impact from Laboratory operations,
these waters are confined within the Laboratory and are not a source of
municipal, industrial, or agricultural supply.

1. Introduction. Surface and ground waters from
regional, perimeter, and onsite stations are
monitored to provide routine surveillance of Labora-
tory operations. Comparisons of maximum radio-
chemical concentrations in water samples from each
group of stations are made with the Department of
Energy’s Concentration Guides (CGS) for Uncon-
trolled Areas (Appendix A). Regional and perimeter
stations are in Uncontrolled Areas, while onsite sta-

tions are within Controlled Areas. These Concentra-
tion Guides do not account for concentration
mechanisms that may exist in environmental media.
Consequently, other media such as sediments, soils,
and foodstuffs are monitored (see discussion in
subsequent sections).

Routine chemical analyses of water samples are
done for a number of constituents. These analyses
have been done for a number of years and are an
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excellent screening tool to detect changes in the
chemical quality of water from a single source. A
subset of five of these chemical constituents is com-
pared with drinking water standards. If a sample
from a particular station was not taken this year, it
was because the station was dry or a water pump was
broken.

Regional station locations are shown in Fig. 12.
Perimeter and onsite station locations are shown in
Fig. 13. Table E-IX lists the locations of surface and
ground water stations. Appendix .4 presents stan-
dards for environmental contaminants. Appendix B
describes sampling procedures and statistical treat-
ment of data. Appendix C presents analytical chemi-
cal methodology. Results of all routine analyses are
reported in Appendix E.

2. Regional Stations. Regional surface water
samples are collected within 75 km of the Laboratory
from 6 stations on the Rio Grande, Rio Chama, and
Jemez River (Fig. 12). The six sampling stations are
at U.S. Geological Survey Gaging Stations. These
waters provide baseline data for radiochemical and
chemical analyses in areas beyond the Laboratory
boundary. Stations on the Rio Grande are: Embudo,
Otowi, C’ochiti, and Bernalillo. The Rio Grande at
Otowi. just east of Los Alamos, has a drainage area of
37,040 km’ in southern Colorado and northern New
Mexico. Discharge for the period of record
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soil sampling locations.

( 1895-1905, 1909-1984) has ranged from a minimum
of 1.7 m7/sec in 1902 to 691 m~/sec in 1920. The
discharge for water year 1982 ranged from 7.2 ms/sec
on September 22 to 248 m~/sec on June 3 (USGS
1984).

The Rio Chama is tributary to the Rio Grande
north of Los Alamos (Fig. 12). At Chamita on the Rio
Chama, the drainage area above the station is 8143
km? in northern New Mexico and a small part in
southern Colorado. Since 1971, some flow has re-
sulted from transmountain diversion water from the
San Juan Drainage. Flow at the gage is governed by
release from several reservoirs. Discharge during
water year 1982 ranged from 0.68 m’/sec in October
to 106 m~/sec in July.

The station at Jemcz on the Jemez River drains an
area of the Jemez Mountains west of Los Alamos.
The drainage area is small, about 1220 kmz. During
the water year 1982, the discharge ranged from 0.18
m~/sec in December to 194 m~/scc in April. The river
is tributary to the Rio Grande below Los Alamos.

Surface water from the Rio Grande, Rio Chama,
and Jemez River are used for irrigation of crops in the
river valley both upstream and downstream from Los
A1amos. The water from these rivers is part ofrecrca-
tional areas on state and federal lands.

a. Radiochemical Analyses. Surface water
samples from regional stations were collected in Feb-
ruary and August 1983. The cesium, plutonium.
tritium, total uranium, and gross gamma radioac-
tivity levels in these waters were low. Those samples
collected downgradient from the Laboratory showed
no effect from the Laboratory’s operation (Table VI).
A comparison of the 1984 analyses with previous
years’ results from the same stations indicated no
significant changes. The maximum concentrations of
radioactivity in regional surface water samples were
well below the Concentration Guide for Uncon-
trolled Areas (Table E-X).

b. Chemical Analyses. Surface water samples
from regional stations were collected in February
1983. Maximum concentrations in regional water
samples were well below maximum concentrations of
the same constituents in drinking water (Tables VII
and E-X). There were some variations in concentra-
tions of various constituents when compared with
previous years’ results. These fluctuations result from
slight chemical changes that occur from variations in
discharges at the various stations. This is normal and
no inference should be made that the water quality at
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Fig. 13. Surface and ground water sampling locations on or near the Laboratory site.

these stations is deteriorating while in the water
distribution system.

Surface flow in Frijoles Canyon is sampled at
Bandelier National Park Headquarters. The flow in
the canyon is from spring discharge in the upper
reach of the canyon. It decreases in volume as it
crosses Pajarito Plateau because of seepage and
evapotranspiration losses. The drainage area above
the Park Headquarters is about 45 kmz (Purtymun
1980B).

La Mesita Springs is east of the Rio Grande, while
Indian and Sacred Springs are west of the river in
lower Los Alamos Canyon.
from faults in the siltstones

The springs discharge
and sandstones of the

Tesuque Formation. The springs form small seep
areas. Total discharge at each spring is probably less
than 1 !?/sec.

The perimeter station in White Rock Canyon is
composed of four groups of springs. The springs
discharge from the main aquifer. Three of the groups
(Group I, II, and 111) have similar aquifer-related
chemical quality. Water from these springs is part of
the main aquifer that moves beneath the Pajarito
Plateau (Purtymun 1980C). The chemical quality of
Spring 3B (Group IV) reflects a local condition in the
aquifer discharging through a fault in volcanics.
Three streams that flow to the Rio Grande are also
sampled. Streams in Pajarito and Ancho Canyons are
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Standardn

Table VII

Maximum Chemical Concentrations in Surface and Ground Waters

Number
of mg/!?

Stations cl F N03 TDS pH

Offsite Stations
Regional Stations
Perimeter Stations

Adjacent
White Rock Canyon

Summary: Offsite Stations
Maximum Concentration
Maximum Concentration as

Per Cent of Standard

Onsite Stations
Nonefiluent Areas

Ground Water
Surface Water

Eflluent Release Areas
Acid-Pueblo Canyon
DP-Los alamos Canyon
Sandia Canyon
Mortandad Canyon

Summary: Onsite Stations
Maximum Concentration
Maximum Concentration as

Per Cent of Standard
———————————

‘(EPA 1976) and (EPA 1979).

---

6

6
26

---
---

6
3

7
8
3
7

---
---

fed from Group 1 springs. The stream in Fnjoles
Canyon is fed by a spring on the flanks of the moun-
tains west of Pajarito Plateau and flows through
Bandelier National Monument to the Rio Grande.

Treated sanitary effluent from the community of
White Rock is also sampled at its confluence with the
Rio Grande.

3. Perimeter Stations. Perimeter stations within
4 km of Los Alamos include surface water stations at

250

67

16
60

67
27

34
27

300
154
210

51

300
120

2.0

0.9

0.8
1.2

1.2
60

0.2
1.6

0.8
6.7
1.7
5.1

6.7
335

45

3.7

7.4
48

48
107

2.2
4.4

58
636

58
650

650
1440

500

335

194
483

483
97

145
156

506
3281
1277
1459

3281
656

6.5- 8.5

8.5

8.4
8.0

8.4
99

8.5
7.5

7.9
12.1
8.2
8.9

12.1
142

Los Alamos Reservoir, Guaje Canyon, and Frijoles
Canyon and three springs stations (La Mesita, Indian
Springs, and Sacred Springs). More perimeter sta-
tions are in White Rock Canyon along the Rio
Grande just east of the Laboratory. Included in this
groupimg are stations at 22 springs, 3 streams, and a
sanitary eflluent release (Fig. 13 and Table E-IX).

Los Alamos Reservoir in upper Los Alamos Can-
yon on the flanks of the mountains, west of Los
Alamos, has a capacity of51 X 103 m3 and a drainage
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area of 16.6 kmz above the intake. The reservoir is
used for storage and recreation. Water flows by grav-
it y through about 10.2 km of water lines for irrigation
of lawns and shrubs at the Laboratory’s Health Re-
search Building, the Los Alamos High School, and
University of New Mexico’s Los Alamos Branch.

The station in Guaje Canyon is below Guaje Res-
ervoir. Guaje Reservoir in upper Guaje Canyon has a
capajcity of 0.9 X 103 m’ and a drainage area above
the intake of about 14.5 km2. The reservoir is used for
diversion rather than storage as flow in the canyon is
maintained by perennial springs. Water flows by
gravity through 9.0 km of water lines for irrigation of
lawns and shrubs at Cumbres Junior High School and
Guaje Pines Cemetery. The stream and reservoir are
also used for recreation.

The waterlines from Guaje and Los Alamos Re-
servoirs are not a part of the municipal or industrial
water supply at Los Alamos. Diversion for irrigation
is usually from May through December.

a. Radiochemical Analyses. Maximum radio-
chemical concentrations in water samples from per-
imeter stations are compared to the Concentration
Guides for Uncontrolled Areas in Table VI. The
cesium, plutonium, tritium, total uranium, and gross
gamma activity were low and well below Concentra-
tion Guides for Uncontrolled Areas. Detailed results
of radiochemical and chemical analyses of samples
collected from the perimeter stations are shown in
Tables E-Xl and E-XII.

b. Chemical Analyses. The maximum chemi-
cal concentrations (chloride, fluoride, nitrate, total
dissolved solids, and pH) in samples from the per-
imeter stations are compared to drinking water stan-
dards. The five constituents in water from the six
adjacent stations were below drinking water stan-
dards (Table VII). Concentrations in water samples
from the 23 springs and 3 streams in White Rock
Canyon were also below drinking water standards.
However, nitrates in the sanitary eflluent from the
community of White Rock exceeded drinking water
standards. The perimeter springs, streams, and
sanitary eflluents, as well as the Rio Grande, are not
sources of municipal water supply downstream from
Los Alamos (Tables E-XI and E-XII).

4. Onsite Stations. Onsite sampling stations are
grouped according to those that are not located in
eflluent release areas (noneflluent release areas) and
those that are located in areas receiving or that have

received treated industrial effluents. Locations of
these stations are shown in Fig. 13 and described in
Table E-IX.

a. Onsite Noneffluent Release Areas. The on-
site noneffluent sampling stations consist of five deep
test wells and three surface water sources. The five
deep test wells are completed into the main aquifer.
The general movement of water in the aquifer is east
to southeast toward the Rio Grande where a part of
the water is discharged into the river through seeps
and springs.

Test Wells 1and 2 are in the lower and midreach of
Pueblo Canyon. Depths to the top of the main aquifer
are 181 m to 231 m, respectively. Test Well 23 is in
the midreach of Los Alamos Canyon with a depth of
228 m to the top of the main aquifer. These wells are
in canyons that have received (Pueblo Canyon) or are
now receiving (Los Alamos Canyon) industrial ef-
fluents. Test Wells DT-5A and DT- 10 are at the
southern edge of the Laboratory. Depths to the top of
the main aquifer are 359 m and 332 m, respectively.
Test Well 8 is in the midreach of Mortandad Canyon,
an area of industrial eflluents. The top of the aquifer
lies at about 295 m. These test wells are constructed
to seal out all water above the main aquifer. The wells
monitor any possible effect that the Laboratory’s
operation may have on water quality in the main
aquifer.

Surface water samples are collected in Canada del
Buey, Pajarito, and Water Canyons below technical
areas to monitor releases of cooling water and/or
sanitary efiluents. Surface water in these canyons also
can include runoff from snowmelt and seasonal
precipitation.

(1) Radiochemical Analyses. Radiochemical
concentrations from ground water (test wells com-
pleted into main aquifer) and surface water sources
show no effects of Laboratory operations (Tables VI
and E-XIII). The concentrations ofcesium and pluto-
nium are at or below limits of detection. The concen-
trations of radionuclides are well below Concentra-
tions Guides for Controlled Areas.

(2) Chemica/ Ana/yses. Chemical quality of
ground water from the test wells reflects local condi-
tions of the aquifer around the well. The quality of
surface water varies slightly and is affected by re-
leases of cooling water or sanitary eflluents from
technical areas upgradient from sampling stations.
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The maximum concentrations of chemical constit-
uents (five parameters) in the onsite surface and
ground water samples were within drinking water
standards (Tables VII and E-X III). Ground waters
from test wells and surface water sources are not a
source of municipal, industrial, or irrigation supply.

b. Onsite Effluent Release Areas. Onsite ef-
fluent release areas are canyons that receive or have
received treated industrial or sanitary effluents.
These are DP-Los Alamos, Sandia, and Mortandad
Canyons. Also included in this discussion is .Acid-
Pueblo Canyon, which is a former release area for
industrial eflluents. Acid Pueblo Canyon received
untreated and treated industrial effluents that con-
tained residual amounts of radioactivity from 1944
to 1964 (ESG 1981). The canyon also receives treated
sanitary effluents from the Los Alamos County treat-
ment plants in the upper and middle reaches of
Pueblo Canyon. The sanitary eflluents form some
perennial flow in the canyon, but it does not reach
State Road 4.

Water occurs seasonally in the alluvium dependent
on the volume of surface flow from sanitary efiluents
and storm runoff. Three observation wells in the
alluvium of Pueblo Canyon are not used as part of the
monitoring network because they are dry most of the
year. Hamilton Bend Springs discharges from al-
luvium in the lower reach of Pueblo Canyon and is
dry part of the year. The primary sampling stations
are surface water stations at Acid Weir. Pueblo 1.
Pueblo 2, and Pueblo 3 (Table E-IX). Other sampling
stat ions are Test Well T-2A (drilled to a depth of 40.5
m, which penetrates the alluvium and Bandelier Tuff
and is completed into the Puye Conglomerate).

Aquifer tests indicate the perched aquifer is of
limited extent, while water level measurements over
a period of time indicate the perched aquifer is
hydrologically connected to the stream in Pueblo
Canyon. Perched water in the basaltic rocks occurs in
Test Well 1A in Lower Pueblo Canyon and Basalt
Springs east in lower Los Alamos Canyon. Recharge
to the perched aquifer in the basalt occurs near
Hamilton Bend Springs and is mainly sanitary ef-
fluents from the Bayo Treatment Plant near Hamil-
ton Bend Springs. Travel time from the recharge area
near Hamilton Bend Spring to Test Well 1A is esti-
mated to be 1 to 2 months and another 2 to 3 months
to Basalt Springs.

DP-Los .Alamos Canyon receives treated industrial
eflluents that contain some radionuclides and some
sanitary eftluents from treatment plants at TA-2 I.

Industrial efiluents have been released into the can-
yon since 1952. In the upper reaches of Los Alamos
Canyon (above Station LAO-1 ), there are occasional
releases of cooling water from the research reactor at
TA-2. On the flanks of the mountains, Los Alamos
Reservoir impounds runoff from snowmelt and rain-
fall. Stream flow from this impoundment into the
canyon is intermittent, dependent on precipitation to
cause runoff to reach the Laboratory boundary at
State Road 4. Infiltration of eflluents and natural
runoff maintains a shallow body of water in the
alluvium of Los Alamos Canyon. Water levels are
highest in late spring from snowmelt runoff and late
summer from summer thundershowers. Water levels
decline during the winter and early summer as natu-
ral storm runoff is at a minimum. Sampling stations
consist of two surface water stations in DP Canyon
and six observations comtieted into alluvium (about
6 m thick) in Los Alamos Canyon (Table E-IX).

Sandia Canyon has a small drainage area that
heads on Pajarito Plateau in TA-3. The canyon re-
ceives cooling tower b!owdown from the TA-3 power
plant and some treated sanitary effluents from TA-3
facilities. Eflluents from a sanitary treatment plant
form a perennial stream in a short reach of the upper
canyon. Only during heavy summer thundershowers
in the drainage area does stream flow reach the
Laboratory boundary at State Road 4. Two monitor-
ing holes in the lower canyon just west of State Road
4 indicate no perched water in the alluvium in this
area. There are three surface water sampling stations
in the reach of the canyon that contains perennial
flow (Table E-IX).

Mortandad Canyon has a small drainage area that
heads on the western edge of Pajarito Plateau. Indus-
trial liquid wastes containing radionuclides are col-
lected and processed at the Industrial Waste Treat-
ment Plant at TA-50. After treatment that removes
most of the radioactivity, the effluents are released
into Mortandad Canyon. Release of eflluents from
TA-50 and waste water from TA-48 causes perennial
flow in the upper reach of the canyon. Occasional
storm runoff adds to the surface flow. The perennial
surface flow and storm runoff recharge a shallow
aquifer in the alluvium of the canyon that is perched
(ground water separated from the main aquifer by an
unsaturated zone) on the underlying tuff. As the
water in the shallow aquifer moves downgradient,
losses occur from evapotranspiration and infiltration
into underlying tuff.

This aquifer is of limited extent and forms a
shallow ground water body in the canyon within the
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confines of the Laboratory. Velocity of water move-
ment in the perched aquifer ranges fim 18 m/day in
the upper reach to about 2 m/day in the lower reach
(Purtymun 1974C and Purtymun 1983A). The top of
the main aquifer is about 290 m below the perched
aquifer. Hydrologic studies in the canyon began in
1960. Since that time, there has been no surface flow
beyond the Laboratory boundary from the small
drainage area of the canyon and thick sections of
unsaturated alluvium. Monitoring stations in the
canyon are: one surface water station (Gaging Station
1, GS- 1) and six observation wells completed into the
shallow alluvial aquifer. At times, wells in the lower
reach of the canyon are dry.

(1) Radiochemical Analyses. Acid-Pueblo
(Table E-XIV), DP Los Alamos (Table E-XV), and
Mortandad (Table E-XVI) Canyons all contain sur-
face and shallow ground waters with measurable
amounts of radioactivity. The radioactivity is well
below Concentration Guides for Controlled Areas
(Table VI). Radionuclide concentrations from
treated effluents decrease downgradient in the can-
yons due to dilution with surface and shallow
ground water and with their adsorption on alluvium
sediments (Table E-XVI). Surface and shallow
ground waters in these canyons are not a source of
municipal, industrial, or agricultural supply. Surface
waters in these canyons are depleted by
evapotranspiration or infiltration into the alluvium
within Laborato~ boundaries. Only during periods
of heavy precipitation or snowmelt do waters from
Acid-Pueblo, DP-Ims Alamos, or Sandia Canyon
(Table E-XVII) reach the Rio Grande. In Mortandad

Canyon there has been no surface runoff to the
Laboratory’s boundary since hydrologic studies were
initiated in 1960. This was 3 years before the treat-
ment plant at TA-50 began operation and effluents
were released into the canyon (Purtymun 1983A).

(2) Chemicai Analyses. Acid-Pueblo Canyon
received treated industrial effluents from 1943 to
1964. Currently, it receives treated sanitary effluents,
which are now the major part of the flow. The
etlluents are from a Los Alamos County operated
plant. Sandia Canyon receives moling tower blow-
down and some treated sanitary effluents. DP-Los
Alamos Canyon and Mortandad Canyons receive
treated industrial effluents that contain radionuclides
and residual chemicals used in waste treatment
processes. The relatively high chlorides, nitrates, and
total dissolved solids result from effluents released
into the canyons. Relatively high fluoride and nitrate
concentrations are in waters from Mortandad Can-
yon (Purtymun 1977). Mortandad Canyon receives
the largest volume of industrial effluents.

Though the concentrations of some chemical con-
stituents in the waters in these canyons are high when
compared to drinking water standards (Table VII),
these onsite waters are not a source of municipal,
industrial, or agricultural supply. Maximum chemi-
cal concentrations are in water samples taken near
effluent outfidls (Tables E-XIV through E-XVII).
Chemical quality of the water improves downgra-
dient from the outfdls. Surface flows in these can-
yons reach the Rio Grande only during spring snow-
meh or heavy summer thunderstorms.
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D. Radioactivity in Soil and Sediments

Soil and sediment samples were collected and analyzed for radioactivity to
evaluate the effect of Laboratory operations on the environment. Soil samples
were collected at seven regional, six perimeter, and ten onsite stations.
Concentrations of 137Cs,238Pu,239’2QPu,and gross gamma activity were at or
below background levels. Above background concentrations of total uranium
in soil samples from three perimeter and two onsite stations resulted from
uranium-bearing parent rock from which the soil was derived. Low tritium
concentrations in soil samples from regional and perimeter stations resulted
from worldwide rainout, while relatively higher tritium concentrations in soil
from onsite stations was due to Laboratory airborne tritium emissions. Sedi-
ment samples were collected from 14 regional, 9 perimeter, and 21 onsite
liquid effluent stations. The concentrations of 137CS, 2WPU, 23g’2aPu, total
uranium, and gross gamma activity in samples from regional and perimeter
stations were at or below background levels. Sediment stations in onsite
effluent release areas (canyons) that have received or are now receiving
treated liquid effluents contain radioactivity levels above background levels.
Concentrations are highest near the effluent discharge points and decrease
with distance from the-outfalls.

1. Background Levels of Radioactivity in Soils
and Sediments. Routine samples collected and
analyzed for radionuclides from regional stations
from 1978 through 1982 (Purtymun 1983C) helped
establish background levels of 1‘7CS, ‘38Pu, ‘J9z40Pu,
and total uranium in soils and sediments for this
report (Table VIII). The average maximum concen-
tration plus twice its standard deviation (Y.+ 2s) of
‘OSr,~H, and gross gamma activity in regional soil and
sediment samples taken in 1983 were used as back-
ground to compare with analytical results from sam-
ples taken in 1984. See Appendix B for descriptions
of collection methods and statistical treatment of
data for soil and sediment samples.

2. Regional Soils and Sediments. Regional soil
and sediment samples were collected in the same
general locations as the regional water samples (Fig.
12). Additional regional sediment samples were col-
lected from the Rio Grande and tributary streams
entering the Rio Grande from Otowi Bridge to
Cochiti Reservior (Fig. 6). The locations are listed in
Table E-XVIII and detailed results of radiochemical
analyses of the regional soils and sediments are in
Table E-XIX.

Soil samples were collected from seven stations
and analyzed for six types of radioactivity (Table
VIII). The maximum 1984 concentrations of radio-
activity in soils were within established background
levels, except for tritium concentrations. Tritium

levels in four of the seven samples collected exceeded
1983 background levels. The maximum concentra-
tion (at Bernalillo) of 8.8 X 10GpCi/mQ was about
twice the maximum 1983 concentration. Sediment
samples were collected from 14 regional stations and
were analyzed for 5 types of radioactivity (Table
VIII). Maximum concentrations of radioactivity is
sediments in 1984 were near or within established
background levels.

3. Perimeter Soils and Sediments. Six perimeter
soil stations were sampled within 4 km of the Labora-
tory. Nine sediment stations near the Laboratory’s
boundary and on intermittent streams that cross
Pajarito Plateau were sampled. The locations of the
perimeter soil and sediment sampling stations are
listed in Table E-XVIII and shown in Figs. 14 and 15.
Detailed analytical results are in Table E-XX.

Analyses of perimeter soil samples indicated that
concentrations of 1‘7Cs (one station), total uranium
(three stations), and tritium (two stations) were
slightly elevated when compared with background
levels. Cesium and tritium levels vary with at-
mospheric fallout fluctuations. Uranium levels vary
due to different uranium concentrations found in
parent rock from which the soil was derived. Analy-
ses of perimeter sediment samples showed that radio-
activity levels in 1983 were at or near established
background levels (Table VIII).
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Fig. 14. Soil sampling locations on or near the Laboratory site.

4. Onsite Soils and Sediments. Onsite soil sam-
ples were collected from ten stations within the Labo-
ratory boundaries. Onsite sediment samples were
collected from 21 stations within liquid etlluent re-
lease areas (Table EXVIII). Analytical results for the
onsite soil and sediment samples are in Table E-XXI
and maximum concentrations are in Table VIII.
Locations of the soil and sediment onsite stations are
shown in Figs. 15 and 16.

Soil analyses indicated that one sample contained
above background concentrations of 137CS and
239Z4”PU.Total uranium (two samples) and tntium
(six samples) soil concentrations were above baseline
levels. The uranium levels reflect fluctuations in
uranium concentrations found naturally in parent
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rock. The relatively higher tritium concentrations
probably resulted from airborne tritium emissions
from the Laboratory (Table E-I). The 137CSand
239~40Puconcentrations were near background levels.

Sediment samples from stations in Acid-Pueblo,
DP-Los Alamos, and Mortandad Canyons had radio-
nuclide concentrations above background levels
(Tables VIII and E-XXI). These canyons have re-
ceived or are now receiving treated industrial ef-
fluents containing trace amounts of radioactivity.
Acid-Pueblo Canyon received eflluents from about
1944 through 1964 and sediment samples from the
canyon had relatively higher 239z40Puconcentrations
(Table VIII). DP-Los Alamos and Mortandad Can-
yons are now receiving treated industrial eflluents.
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Fig. 15. Sediment sampling locations on or near the Laboratory site.

Major contaminants in these two canyons are 13’CS, pies were taken from each reservior (Fig. 16). These
238PU, ‘39~40Pu, and 90Sr. The radionuclides are
adsorbed or attached to sediment particles in the
canyon stream channels (Purtymun 1971 and
Purtymun 1974A). This reduces the amount of radio-
nuclides available to be in solution. Radionuclide
concentrations are generally highest near the points
of eflluent discharge and decrease downstream as
sediments and radionuclides are dispersed by surface
runoff.

5. Special Monitoring of Sediments in Regional
Reservoirs. Special analyses for plutonium were
performed on 1 kg samples ( 100 times the usual mass
used for analyses) of reservior sediments. Three sam-

Iarge samples increase the sensitivity of the pluto-
nium analyses, which is necessary to effectively
evaluate background plutonium concentrations in
fallout from atmospheric nuclear tests.

The reservior sediments were collected from El
Vado, Heron, and Abiquiu Reserviors on the Rio
Chama. Drainage occurs along the Continental
Divide in southern Colorado and northern New
Mexico, northwest of Los Alamos. Sediments were
sampled from Cochiti Reservior, which is on the Rio
Grande, below the confluence with Rio Chama, and
south of Los Alamos (Fig. 16).

The sediments were collected in the upper, middle,
and lower (near dam) parts of the reserviors. A boat
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Fig. 16. Special regional soil sampling locations.

and Eckman dredge were used to collect bottom
samples to a depth of about 6 cm. Samples were
collected in water depths ranging from 4 to 16 m. The
sediments consisted of fine-grained silts, clays, and
some organic material (there were considerably more
organic materials in sediments from Cochiti Re-
servior than from the other reserviors). The 1 kg
samples were analyzed for 2J8Pu and ‘39~40Pu,while
1‘7CS,total uranium, and gross gamma activity analy-
ses were done on standard 10 g samples (Table E-
XXII).

The average concentrations of ‘38Pu in sediments
ranged from 0.00038 to 0.00070 pCi/g (Table IX).
There was a slight increase in the average concentra-
tion of ‘3*Pu downgradient from Heron Reservior to
Cochiservior. There was no significant difference in
the average concentrations in reservior sediments
when compared with the average concentrations in
background soils for 1979-1982.

The average concentrations of 239~40Puin sedi-
ments ranged from 0.00468 to 0.01970 pCi/g. The
concnetrations generally increase downgradient from
Heron Reservior to Cochiti Reservior. The average
‘~q240Puconcentrations were relatively higher than
the ‘~8Pu concentrations (see 239~40Pu/~3gPuratios in
Table IX). Ratios for reservior sediments ranged
from 12 to 28, while the ratio for background sedi-
ment samples is about 20 (Table IX).

Table IX

Radiochemical Analyses of Reservoir Sediments

2mPu
Reservoir (pCi/g)

El Vado 0.00038 + 0.00012
Heron 0.00050 f 0.00058
Abiquiu 0.00070 * 0.00040
Cochiti 0.00070 + 0.00108

Background
(1979-1982)’ 0.001 t 0.005

——.———.———

‘Ref. Purtymun 1983D.

239,240pu

(pCi/g)

0.0047 + 0.00722
0.0093 t 0.01551
0.0127 * 0.00630
0.0197 * 0.01400

0.02 ~ 0.061

12
18
18
28

20
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E. Radioactivity in Foodstuffs

Most fruit, vegetable, and fish samples collected near the Laboratory
showed no apparent influence from Laboratory operations. Some fruit col-
lected from onsite and perimeter locations that could have been affected by
Laboratory releases had slightly elevated tritium concentrations. Radiation
doses from consumption of foodstuffs are discussed in Section 111.D.

1. Introduction. Fruits, vegetables, fish, and
honey are sampled to monitor for possible radioac-
tive contamination from Laboratory operations. The
sampling locations are shown in Fig. 17. Fruits,
vegetables, and honey collected in the Rio Grande
Valley and fish netted at the Abiquiu, Heron, and El
Vado Reservoirs are not affected by Laboratory
operations. These regional sampling locations are
upstream from the confluences with the Rio Grande
of intermittent streams that cross the Laboratory.
They are also distant from the Laboratory and are
unaffected by airborne emissions. Consequently,
these regional areas are used as background sampling
locations for the foodstuff sampling program. The
radiological doses associated with eating these food-
stuffs are discussed in Section 111.D.

~ Heron Res.

~ El Vado TIERRAAMARILLA~

LOS ALAMOS
LABORATORY

* Cochti Res.

[111

PAJARITO ~
ACRES

~ COCHITI
PUEBLO

~ PEiiA
BLANCA

o km 3a

a PRODUCE SAMPLING LOCATION

* FISH SAMPLING LOCATION

Fig. 17. Fish and produce sampling locations.

2. Fruits and Vegetables. Data in Table E-XXIII
summarize fruit and vegetable sample results for 3H
(tritated water), ‘OSr,‘37CS,238Pu,~3’~40Pu,and total U.
The sampling methods are described in another re-
port (Salazar 1984). Concentrations of ‘3gPu, ‘3g2i0Pu,
‘OSr, ‘37CS,and total U in fruits and vegetables from
regional and perimeter sampling locations poten-
tially affected by Laboratory activities were
statistically indistinguishable from concentrations in
samples taken in background areas. Concentrations
for these radionuclides were low and typical of values
expected from natural background or worldwide
fallout.

Tritium concentrations in water extracted from
fruits and vegetables from regional locations were
statistically (95% confidence level) lower that the
concentrations in samples from perimeter and onsite
locations. Tritium concentrations in fruits and
vegetables from perimeter locations were statistically
lower than concentrations in samples from onsite
locations. The Laboratory releases tritium (see Sec-
tion V) and the samples from the perimeter and
onsite locations reflect these releases. However, these
fimits and vegetables do not represent a significant
pathway to humans, because of the very small
amounts of edible material and the low tritium con-
centrations (Table E-XXIII).

The tritium levels that were measured in onsite
fmits and vegetables were compared with limits for
tritium concentrations in water, because there are no
standards for tritium in produce. This comparison is
conservative, because the limits on tntium in water
are based on an annual water intake from drinking,
which is much greater than the annual water intake
resulting from eating produce. All the tntium max-
imum concentrations from the onsite produce were
much less than 1% of the Department of Energy’s
Uncontrolled Area Concentration Guide for tritium
in water.

3. Fish. Fish were sampled in four reservoirs (Fig.
17). Abiquiu, El Vado, and Heron Reservoirs are
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upstream from the Laboratory on the Rio Chama and
serve as background sampling locations. Cochiti Res-
ervoir is downstream from the Laboratory on the Rio
Grande. It could potentially be affected by Labora-
tory operations, because it is downnver from the
intermittent streams that cross the Laboratory. The
sampling procedures are described in another report
(Salazar 1984).

Some fish samples were taken from bottom feeders
(carp, cattish, suckers) that have a greater probability
than higher trophic levels of ingesting any radioac-
tivity that might be associated with sediments.
Higher level feeders (bass, trout, crappie, walleye,
pike, perch) were also sampled. The fish were dis-
sected into two kinds of samples. The gut sample
included the gills, major organs, and gastrointestinal
tract. The carcass sample included the head, skin,
fins, bones, and muscles.

The gut and carcass samples were analyzed for ‘(’Sr,
1J7CS,‘~8Pu, ‘~yz40Pu,and total U. The results are in
Table E-XXIV. The 9i)Srand ‘37CSlevels were slightly
higher in the upstream reservoirs than in the down-
stream reservoir. These radionuclides are in the en-
vironment mostly due to worldwide fallout from past
nuclear weapons testing in the atmosphere. Fallout
generally increases with altitude at the same latitude.
The upstream reservoirs are at higher elevations than
the downstream reservoir, so the relatively higher
concentrations of 9(1Srand 1J7CSin fish from the up-
stream reservoir is expected.

Uranium concentrations in the fish samples
showed no apparent pattern. Uranium occurs nat-
urally in soils and sediments and has a high degree of
variability. Therefore, uranium concentrations found
in fish depend greatly on the concentration of natural
uranium in reservoir sediments, amount of
suspended sediments in reservoir water, and feeding
habits of the fish.

4. Honey and Bees. During 1984, the honey bee
monitoring network was expanded by three loca-
tions. Onsite hives were established at TA-9 and
TA- 15, and an additional regional sample was col-
lected from San Pedro in Espanola. These new loca-
tions are identified in Table E-XXV and shown along
with the old locations in Fig. 18. The honey sampling
program measures the amounts of biologically avail-
able radionuclides.

The most recent data from the beehive network are
shown in Table E-XXVI. The results show slightly
above background uranium concentrations in bees
and elevated tritium concentrations in honey from

all onsite hives. There were similar uranium concen-
trations in bees from regional and perimeter hives.
There are tritium and uranium sources at the Labora-
tory (see Section V) and these samples reflect those
releases. Elevated “CO, 54Mn, 83Rb, and 2zNa concen-
trations were found in bees from the Los Alamos
Meson Physics Facility’s (LAMPF, TA-53) hive, but
not in honey from the same hive. The LAMPF emits
these isotopes.

F. Special Monitoring Studies

1. Monitoring Rain for Chemical Constituents.
The National Atmospheric Deposition Program rain
gauge, located at the Bandelier meteorological station
at the Laboratory, continued in operation during
1984. Data obtained since publication of the last
surveillance report (ESG 1984) are shown in Table E-
XXVH. Rainfall acidity ranged from 4.4 to 6.5 (pH),
with most measurements between 5 and 6. The low
reading of 4.4 appears to be an anomaly. In general,
the measured acidity is considered normal. However,
rainfall in the Los Alamos area might be expected to
be slightly more alkaline than normal because of the
alkalinity of resuspended soil particles. Concentra-
tions of certain chemical constituents, such as sulfate
and calcium, vary widely. These may have resulted
from regional aerosols transported to the Los Alamos
area by changing wind patterns.

2. Monitoring Deer and Elk. As a result of road
kills, poaching, and natural death, a certain number
of dead deer and elk are found on Los Alamos
National Laboratory property each year. Whenever
possible, samples of fur from these dead animals are
obtained and submitted for chemical analysis to see if
elevated levels of any chemicals are present. This
project was undertaken because of numerous articles
in the literature indicating that many environmental
contaminants tend to accumulate in human hair or
animal fur. The results obtained to date are shown in
Table E-XXVIII.

G. Meteorology

1. Weather Summary. Los Alamos weather dur-
ing 1984 was extreme and unusual at times. Snowfall
totaled nearly 113 in., the greatest amount ever re-
corded in a calendar year. Unusually warm weather
occurred in May, while early winter weather in Octo-
ber produced record cold and snow. A snowstorm in
December left nearly 3 ft of snow on Los Alamos,
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Fig. 18. Locations of beehives.

which was the largest snowfall ever recorded. Record
precipitation was- also recorded in December. The
year as a whole was slightly cooler and wetter than
normal. The 1984 weather is summarized in Fig. 19,
Table E-XXIX, and Table E-XXX.

January was cool and dry. A storm on the 13th and
14th produced 14 in. of snow, which was the only
measurable precipitation during the month. Low
temperatures reached –2°F and – 1“F on the 18th and
19th, respectively. February was dry with 0.14 in. of
precipitation and 1 in. of snow. March was stormy
and snowy. A total of 34 in. of snow fell, which was
just shy of the record of 36 in. Precipitation of 2.04 in.

was about twice the normal amount. April was cooler
and drier than normal. A peak wind gust of 60 mph
occurred on the 25th.

May was unusually warm with a mean tempera-
ture of 60.4F, just below the record of 60. 5“F. The
normal mean is 54.9”F. There were 9 days on which
records were tied or broken and 12 days on which the
temperature exceeded 8CY’F.June, July, and August
had near-normal weather conditions. September had
near-normal precipitation and rainfall. The tempera-
ture reached 87°F and 88°F on the 9th and 19th,
respectively, breaking records for the two dates.
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Fig. 19. Summary of 1984 weather in Los Alamos (data from Occupational Health Laboratory,
OHL, TA-59).

October recorded snow and cold. A total of 20 in.
of snow fell during the month, which broke the record
of 9 in. The mean temperature was 42. 8“F, which was
significantly below the normal mean of 50.3°F and
was the coldest mean temperature for October. A
21‘F temperature of the 16th was the coldest temper-
ature ever recorded for so early in the year. Novem-
ber had normal weather conditions. December re-
corded a 34.5 in. snowfall from the 12th to the 15th.
This broke the largest single snowfall record of 32.1
in. The precipitation total for December was 3.21 in.,
which broke the previous record of 2.85 in.

2. Wind Roses. The 1984 wind speed and direc-
tion measured at the Occupational Health Labora-
tory (OHL, TA-59) are plotted in wind roses (Fig. 20).
A wind rose is a circle from the center of which
emanate lines representing the direction from which
the wind blows. The length of each line is propor-
tional to the frequency of the wind speed interval
from that particular direction. Each direction is one
of the 16 major compass points (N, NNE, etc.) and is
centered on a 22. 5“ sector of the circle. The frequency

of the calm winds, defined as those having wind
speeds of less than 0.5 m/see and no direction, is
given in the circle’s center.

The OHL wind data were measured at a height of
23 m with 89% data recovery for 1984. The wind
roses in Fig. 20 include an annual summary for 1984
and summaries for daytime and nighttime hours. Los
Alamos generally has light winds. The annual average
wind speed is 2.6 m/see. Only 9% of wind speeds in
1984 were greater than 5 m/see. while 56% were less
than 2.5 m/see.

This distribution of wind directions reflects(1) the
location of Los Alamos on the southern side of the
midlatitude westerlies, and (2) the northwest-south-
east slope of the Jemez Mountains and Pajanto
Plateau. Predominant winds from NW to SW are
produced by “westerlies,” which are often as far
south as New Mexico. The slope of the terrain fosters
a distinct daily pattern under weak atmospheric pres-
sure gradients. At night, drainage winds (less than 2.5
m/see) flow down from the Jemez Mountains out of
the NW and WNW. During the day, light upslope
winds come out of the SE to SSE.
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Wind speed and direction frequencies vary from
one Laboratory site to another. These fluctuations
are caused by the complex terrain of Pajarito Plateau.
For example, sites located on the eastern edge of the
plateau have more frequent winds from the NE and
SW than do sites on the western side (e.g., Area G at
TA-54, see Fig. 21). Up-valley winds, primarily from
the SSW, frequently occur during the afternoon and
early evening hours. These winds are often strong
(greater than 5 m/see). Down-valley winds during the
night and morning hours are generally light.

3. Rainfall Summary. Above-normal amounts of
precipitation fell in the Los Alamos area during 1984.
Figure 22 shows 1984 quarterly and annual precipita-
tion data from five locations in Los Alamos County.
See Fig. 23 for the locations of these sites. Precipita-
tion totals were relatively high in the fourth quarter
due to unusually stormy weather in October and
December. Normally only the third quarter has re-
latively higher precipitation totals due to summer
thunderstorms. The precipitation amounts generally
increase with elevation and proximity to the Jemez
Mountains.

H. Unplanned Releases

1. Atmospheric Tritium Releases at TA-41. On
January 4-5, 1984, approximately 790 Ci of tritium
was released through a stack at TA-41. The release
occurred over a 36 hour period beginning at 8:40 a.m.
on January 4. Samples from three stations of the
Laboratory’s routine air sampling network were
analyzed for tritium. In addition, a mobile tritium-in
air sampler was placed near the TA-41 stack on
January 5. Measured airborne concentrations of
tritium were consistent with normal fluctuations in
atmospheric tritium data. No measurable increase
in atmospheric tritium due to the release was de-
tected in these samples.

Doses to the public resulting from the release were
estimated using meteorological modeling. The max-
imum potential dose that could have occurred to a
member of the public from this release was estimated
to be 0.1 mrem (whole body). This dose is 0.02% of
the Department of Energy’s 500 mrem/year Radia-
tion Protection Standard for a member of the public
(DOE 1981A).

2. 23*Pu Release at TA-54. On September 19,
1984, ‘“PU was inadvertently released from a drum at
TA-54. The material was almost entirely contained in

the building where the release occurred. Filter sam-
ples were taken from six air samplers in the vicinity
of TA-54. In addition, two portable air samplers were
placed next to the building in which the spill oc-
curred. Air samplers were operated during the entire
cleanup operation, which was completed on Decem-
ber 21, 1984. All air samples are being analyzed for
‘38Pu and ‘~y240Pu,but not all analyses have been
completed.

Preliminary data show a small increase in ~g*Puair
concentrations was detected by the two portable
samplers located onsite immediately next to the
building where the spill occurred. All
~~8Puconcentrations measured by these two samplers
were less than O.1% of the Department of Energy’s
Concentration Guide for ~~XPufor Controlled Areas
(DOE 198 1A). These two samplers were the only
ones detecting any change in ‘JSPUconcentrations in
air. Measurements by air samplers farther from the
building, but still in the TA-54 area, did not detect
any increase in airborne radioactivity. No ‘3*Pu was
detected by any offsite air samplers.

lle 239 ‘4(1Puair concentrations were within the
normal range for airborne ~lyzdOPuthat had been
previously observed at TA-54. No measurable in-
crease in ~~gz4(’Puwas detected as a result of the spill.

3. Tritium Release at TA-21. On November 19,
1985, approximately 575 Curies of tritium was re-
leased at TA-21 (DP Site). About 527 Curies was
released between 10:30 a.m. and 11:15 a.m., and the
remaining 48 Curies during the next 24 hours. The
tritium was primarily in gaseous form as tritiated
hydrogen gas, although a small fraction was believed
to be present as tritiated water.

A Gaussian dispersion computer code was run to
calculate ambient concentrations of tritium to esti-
mate the potential radiation dose that might have
resulted from the release. The calculated dose to a
hypothetical maximally exposed individual was less
than 1 mrem (whole body), or less than 0.2?A0of the
Department of Energy’s Radiation Protection Stan-
dard of 500 mrem/year for a member of the public
(DOE 1981A).

Atmospheric moisture samples were collected
from nine air samplers of the routine environmental
air monitoring network and analyzed for tritium. All
tritium concentrations measured by the air sampling
network were less than 0.039’0of the Department of
Energy’s Concentration Guide for tritium in Uncon-
trolled Areas (DOE 198 1A).
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4. Tritium Releases at TA-33 and TA-35. A re-
lated series oftritium releases occurred at TA-33 and
TA-35 from November 21 through November 24,
1985. These releases resulted from a leaking tritium
container at TA-33 that was later removed to the
Target Fabrication Facility at TA-35. Approximately
2000 Ci was released at TA-33, and 100 Ci at TA-35,
giving a total of 2100 Ci released. The tritium was
believed to be mostly in gaseous form, with a small
percentage as tntiated water.

Tritium concentrations in ambient air were calcu-
lated to estimate the maximum potential dose using a
Gaussian dispersion computer code, measured re-
lease rates, and local meteorology conditions. The
total dose to a hypothetical maximally exposed indi-
vidual was calculated to be less than 1 mrem (whole
body), or less than 0.2% of the 500 mrem/year De-
partment of Energy’s Radiation Protection Standard
for members of the public (DOE 198 1A).
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Samples to measure tritiated water vapor were
collected at all stations of the routine environmental
air monitoring network. The highest tritium concen-
tration measured was 0.06°4 of the Department of
Energy’s Concentration Guide for airborne tritium in
Uncontrolled Areas (DOE 198 1A).

5. Fluorine Release at TA-55. On December 13,
1984, fluorine escaped from a cylinder at TA-55 and
vented through a stack. There is approximately 7.3 kg
of fluorine in a full cylinder, but this cylinder was not
full at the time of the release. Hydrogen fluoride
concentrations in air were calculated at 100 m from
the stack using an atmospheric model and local mete-
orological conditions. These concentrations were es-
timated to be below the Short Term Exposure Limit
for hydrogen fluoride that was adopted by the
American Conference of Governmental Industrial
Hygienists. Concentrations at distances greater than
100 m would be even smaller (ACGH 1983).
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v.

A.

ENVIRONMENTAL REGULATORY COMPLIANCE

Airborne Emissions

Airborne radioactive emissions were monitored as released from 86 points
at the Laboratory. A calibration error that was discovered at the Los Alamos
Meson Physics Facility (LAMPF) accounted for all but 20% of the apparent
60% increase in 1984 emissions to 736618 Ci compared with 1983 emissions.
The balance of the increase was primarily due to increased operating levels
and times at LAMPF. The airborne emissions from LAMPF are mostly short-
Iived (2 to 20 minute half-lives) activation products.

The Laboratory’s power plant, steam plants, beryllium shop, explosives
burning and detonation, and asbestos operations all met the relevant federal
and state air quality regulations. Two air quality audits by the New Mexico
Environmental Improvement Division and the Environmental Protection
Agency revealed no significant air pollution problems.

1. Radioactive. Radioactive airborne emissions
are monitored and discharged at the Laboratory from
86 stacks. These emissions consist principally of
filtered exhausts from gloveboxes, experimental fa-
cilities, operational facilities (such as liquid waste
treatment plants), a research nuclear reactor, and a
linear particle accelerator at the Los Alamos Meson
Physics Facility (LAMPF). The emissions receive

10’

r

appropriate treatment before discharge, such as filtra-
tion for particulate, catalytic conversion and adsorp-
tion for tritium, or temporary holdup to permit decay
ofshort-lived activation gases. Quantities of airborne
radioactivity released depend on the kinds of re-
search being done, so can vary significantly from year
to year (Figs. 24-26, Tables 111and E-I).
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Fig. 24. Summary of tritium releases (airborne emissions and liquid effluents).
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During 1984, the most significant apparent in-
crease was in airborne activation products (gases,
particulate, and vapors) from the linear particle
accelerator at LAMPF. A total of 463751 Ci of
activation products was reported for 1983 (ESG
1984). The total is 736618 Ci for 1984 (Fig. 25, Table
HI, and Table E-I). Most of this apparent increase is
due to an error in calibration of the stack sampling
instrumentation at LAMPF. The instrumentation
was calibrated incorrectly for an undetermined
period of time, so stack emission data has been
reported about 40% low. Consequently, the 1983
total should have been 40% higher or about 640000
Ci. The real increase from 640000 Ci (1983) to
736618 Ci ( 1984) is due to increased operating levels
and times at LAMPF.

The principal airborne activation products (half-
lives in parentheses) were “C (20 rein), ‘3N (10 rein),
“O (71 see), 1’0 (123 see), ‘lAr (1.83 h), lYZAU(4.1 h),
and ‘g’Hg (9.5 h). Over 95V0of the radioactivity was
from the ‘‘C, “N, “O, and ’50 radioisotopes, which
have half lives that range from 2 to 20 minutes.
Therefore, the radioactivity from these radionuclides
decays very rapidly. Engineering design improve-
ments to the beam stop area were begun in 1984 to
help reduce generation of activation products.

Tritium emissions from TA-33 and TA-41 con-
tributed to the approximate doubling of total Labora-
tory tritium emissions in 1984 compared with 1983
(Tables III and E-I). This increase is due primarily to
changing research and development programs and
operational problems (see Section IV. H).

In addition to releases from facilities, some
depleted uranium (uranium consisting primarily of
~3%J)is dispersed by experiments that use conven-
tional high explosives. About 840 kg of depleted
uranium were used in such experiments in 1984
(Table E-XXXl). This mass contains about 0.29 Ci of
activity. Most debris from these experiments is de-
posited on the ground in the vicinity of the firing
sites. Limited experimental data indicates that no
more than about 10Okof the depleted uranium be-
comes airborne. Dispersion calculations indicate that
resulting airborne concentrations are in the same
range as attributable to natural crustal abundance
uranium in resuspended dust.

2. Nonradioactive

a. Particulate Air Quality. Total suspended
particulate (TSP) concentrations in the communities
of Los Alamos and White Rock are routinely
measured by the New Mexico State Environmental

Improvement Division. Table E-XXXII summarizes
these data for 1984 and the applicable state and
federal standards. The primary standards are de-
signed to protect human health and the secondary
standards are designed to protect general welfare (for
example, preventing soiling).

The New Mexico standard and federal secondary
24-hour standard were exceeded once in White Rock
on May 6. High winds on this day caused an ex-
cessive amount of wind blown dust of natural origin.
The highest TSP concentrations were measured in
the spring (Table E-XXXII), which is the windiest
season of the year.

b. TA-21 Steam Plant. New Mexico Air
Quality Control Regulation (AQCR) 703 requires
registration of emission sources that emit greater
than 2000 pounds of any air contaminant per year.
The purpose of this regulation is to allow for develop-
ment and maintenance of a state air quality emission
inventory. Prior to construction, emissions from the
new steam plant at TA-21 were estimated to be
greater than 2000 lb/yr for nitrogen oxides and
carbon monoxide. Therefore, it was registered with
the State of New Mexico in 1984. Emissions from the
plant during 1984 were estimated using the Environ-
mental Protection Agency’s emission factors (EPA
1981, EPA 1984) and are shown in Table X.

c. TA-3 Power Plant. The TA-3 power plant
was not required to meet New Mexico AQCR 604 in
1984 because each of its boilers consumed less than 1
X 10]? Btu/yr of natural gas. Boilers 1, 2 and 3
consumed 0.544, 0.612, and 0.533 X 101~ Btu of
natural gas in 1984, respectively.

The AQCR 604 requires gas burning equipment
built before January 10, 1973, like the TA-3 plant, to
meet an emission standard for nitrogen oxides of 0.3
lb/1 0’ Btu if its natural gas consumption exceeds 1 X
10’? Btu/yr/unit. This emission standard is equiva-
lent to a flue gas concentration of 248 ppm. The TA-3
boilers meet this standard with measured flue gas
concentrations from 14 to 45 ppm.

Sulfur dioxide analyses of the flue gas indicate that
sulfur dioxide emissions are negligible. Estimated
emissions from the plant for 1984 are in Table X. The
nitrogen oxides emissions were estimated based on
exhaust gas measurements. The Environmental
Protection Agency’s emission factors were used in
estimating the other emission quantities (EPA 1984).

d. Asphalt Plant. The asphalt plant easily
meets the stack emission requirements for
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Table X

Estimated Emissions and Fuel Consumption for the
TA-3 Power Plant and Steam Plants for 1984

Pollutant TA-3 TA-16 TA-21

Particulate (tons) 2.4 0.4 0.2
Oxides of nitrogen (tons) 31.2 20.3 8.1
Carbon monoxide (tons) 31.4 5.1 2.0
Hydrocarbons (tons) 1.3 0.8 0.3
Fuel consumption 1571634 290613 116124

(1000 ft’) -

particulate as specified in New Mexico AQCR 501.
According to AQCR 501, the asphalt plant, which has
a 75 ton/h capacity, is required to meet a particulate
emission limit of 35 lb/h. A stack test of the asphalt
plant in 1977 indicated an average emission rate of
1.8 lb/h and a maximum rate of 2.2 lb/h over 3 tests
(Kramer 1977).

Though the plant is an old plant and it is not
required to meet the federal New Source Perform-
ance Standards for asphalt plants, it could also easily
meet these standards (Kramer 1977). The plant was
found to have fugitive emission problems from leaks
at six locations on the equipment. These leaks will be
repaired as soon as possible. In 1984 the plant
produced 13,773 tons of asphalt (12,171 tons in 1983)
and emitted 458 lb of particulate (405 lbs in 1983).

e. Environmental Audits. There were two air
quality audits in 1984. The first was done by the State
of New Mexico’s Environmental Improvement
Division (EID) on October 2, 1984. The second was a
joint audit by the EID and the Environmental Protec-
tion Agency (EPA), Region 6, on November 14, 1984.
Normally, only an annual audit is conducted by the
EID. However, the Laboratory was EPA’s “targeted
federal facility” in New Mexico for fiscal year 1985.
This designation caused the second audit. No signifi-
cant air pollution problems were found during the
audits.

f. Beryllium Shop. The Laboratory’s beryllium
shop is required to comply with the New Mexico
Ambient Air Quality Standard (AAQS) forBeof0.01
~g/m 1averaged over 30 days (AQCR201 ). Under the
National Emission Standards for Hazardous Air
Pollutants (NESHAP), beryllium shops are required
to meet either an emission standard of 10 gin/day or
an AAQS of 10 Lg/m~ averaged over 30 days. The

beryllium shop easily meets all these requirements
with emissions of less than 2 gm for a period exceed-
ing 9 months and stack concentrations of between
0.00016 to 0.0016 ~g/m~ (Table E-XXXIII).

g. Asbestos. The National Emission Stan-
dards for Hazardous Air Pollutants (NESHAP) have
notification, emission control and disposal require-
ments for friable asbestos renovation/demolition ac-
tivites. The New Mexico Environmental Improve-
ment Division (EID) was delegated authority by the
Environmental Protection Agency (EPA) for the New
Mexico NESHAP program. Friable asbestos material
means any material containing more than 1 %
asbestos by weight that hand pressure can crumble,
pulverize or reduce to powder when dry.

Friable asbestos wastes are buried at TA-54 (Area
G) and the disposal practices meet NESHAP require-
ments. The notification requirements are shown in
Table XI. Nine notifications were made to the EID in
1984 (Table E-XXXIV). One of these was a blanket
estimate for small renovation jobs for 1985.

One late notification was made when it was dis-
covered at TA 21 that an outside contractor was not
meeting NESHAP emission control and disposal re-
quirements. The contractor corrected his removal
procedures to comply with the regulations. One of the
buildings the contractor demolished still contained
friable asbestos when it was demolished. In addition,
the debris from this demolition were improperly
disposed of at San Ildefonso Pueblo. The demolition
debris was removed from the Pueblo land and buried
at TA-54 (Area G). The Pueblo land and TA-21
demolition site were cleaned of asbestos contamina-
tion. The cleanup was verified by analysis of soil
samples. Air sampling during removal operations at
the two sites showed very low levels, less than 0.01
fibers/cm3.
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Table XI

Asbestos Notification Times

Activity

Limit Exceeded’ Renovation Demolitionb

Yes As early as possible 10 days

No Notification not’ 20 days
required on an
individual basis

‘Limit is 260 feet on pipe or 160 square feet on other
components of friable asbestos material.
bDemolition means the wrecking or taking out of any load
supporting structural member of a facility together with any
related handling operations.
‘For small jobs, a prediction of the total friable asbestos
material to be removed over a maximum period of 1 year is
required.

h. Burning and Detonation of Explosives. A
total of 19045 kg of high-explosive wastes was dis-
posed of by open burning at the Laboratory during
1984. This reduced the 1984 estimated airborne
emissions by about 9% when compared with 1983.
The 1984 emissions were 149 kg of carbon monoxide,
343 kg of particulate, 1.9 kg of hydrocarbons, and
575 kg of nitrogen oxides. These estimates were made
by using data from previous experimental work
(MHSM 1976). Open burning of high-explosive
wastes is permitted under New Mexico Air Quality
Control Regulations 301.

Dynamic tests using conventional explosives are
routinely conducted at the Laboratory and may con-
tain quantities of potentially toxic metals, including
beryllium, lead, and uranium. Estimates of average
concentrations of these toxic metals downwind
fromthe detonations are reported in Table E-XXXI.
These estimates are based upon information concern-
ing the proportion of material aerosolized provided
from limited field experiments involving aircraft
sampling and the amounts of toxic metals used in the
1984 experiments. The estimated average concentra-

tions of uranium, beryllium, and lead are all less than
0.006% of applicable standards.

i. Emissions from Vehicles. A large fleet of
cars and trucks is maintained for the Laboratory
complex by the Zia Company. A total of 3.2 X 10bf!of
gasoline was used by this fleet to cover 10.4X 10’ km
during 1984.

Carbon monoxide, hydrocarbons, nitrogen oxides,
sulfur oxides, and particulate are emitted during
vehicle operations. There also are gasoline
evaporative losses associated with gasoline storage
and vehicle fueling. Air emissions from operation of
this fleet during 1984 were estimated using the ap-
propriate Environmental Protection Agency emis-
sion factors (EPA 1984) and are shown in Table XII.

j. Chemical Usage. The Laboratory complex
uses large quantities of various volatile chemicals
and gases, some of which are released into the at-
mosphere by evaporation or exhaust. Using data
from stock records, a table of chemical usage over the
years has been compiled (Table E-XXXV).
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Table XII

Estimates of Air Pollutant
Emissions Associated with the
Operation of the Vehicle Fleet

(metric tons)

Fuel storage evaporative losses 5.7
Hydrocarbons 16
Carbon monoxide 197
Nitrogen oxides 24
Sulfur oxides 2.3
Particulate

Exhaust 1.0
Tire Wear 1.4

B. Water

Liquid effluents containing low levels of radioactivity were routinely re-
leased from two waste treatment plants and one sanitary sewage lagoon
system. Effluent quality at all three discharge points was less than 5% of the
Department of Energy’s Concentration Guides for Controlled Areas. Munici-
pal and industrial water supply for the Laboratory and community is from 16
deep wells and 1 gallery. The chemical and radiochemical quality of this water
easily met the Environmental Protection Agency’s National Interim Primary
Drinking Water Standards. A single National Pollutant Discharge Elimination
System (NPDES) permit authorizes discharge of nonradioactive liquid ef-
fluents from 99 industrial outfalls and 11 sanitary sewage treatment plants.
The Laboratory was in compliance with the NPDES permit for 94V0 of the
analyses done on samples collected for compliance monitoring.

1. Radioactive Effluents. Treated liquid effluents
containing low levels of radioactivity are released
from the Central Liquid Waste Treatment Plant
(TA-50), a smaller plant serving a uranium process-
ing facility (TA-21 ), and a sanitary sewage lagoon
system serving the Los Alamos Meson Physics Fa-
cility (TA 53). Detailed results of the eflluent radioac-
tivity monitoring are in Tables III, E-XXXVI, E-
XXXVII, and Figs. 24, 25, and 27.

The quality of effluents from the larger radioactive
liquid waste treatment plant (TA-50) was well below
the Department of Energy’s Concentration Guides
for onsite releases (Table E-XXXVI). There was no
significant trend in the comparison of the 1983 and
1984 data. The effluents are discharged into a nor-
mally dry stream channel in Mortandad Canyon
where surface flow has not passed beyond the Labo-
ratory boundary since before the plant began opera-
tion.

All radionuclide concentrations in eflluents from
the smaller plant (TA-21 ) were well within the De-
partment of Energy’s Concentration Guides for on-
site releases (Table E XXXVI). No significant trends
were noted when radionuclide releases for 1984 were
compared with those for 1983. Discharges from
TA-21 are into DP Canyon, a tributary of Los Ala-
mos Canyon. Runoff in DP Canyon does at times
flow past the Laboratory boundary and transports
some residual radionuclides that have adsorbed on
sediments.

All radionuclide concentrations found in the
TA-53 lagoon effluent in 1984 were higher than those
found in 1983. This is due to the increase in radio-
nuclide production, because of higher accelerator
beam strength. The source of the radioactivity was
activated water from the beam-stop cooling systems.
All radionuclide concentrations were well below the
Department of Energy’s Concentration Guides for
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Fig. 27. Summary of strontium and cesium liquid effluent releases.

onsite eflluents (Table E-XXXVII). The effluent
sinks into alluvium of Los Alamos Canyon within the
Laboratory’s boundary.

2. Safe Drinking Water Act (Municipal and in-
dustrial Water Supply)

a. Introduction. Municipal and industrial
water supply for the Laboratory and community is
from 16 deep wells in 3 well fields and 1 gallery. The
well fields are on Pajarito Plateau and in canyons east
of the Laboratory. The gallery is west of the Labora-
tory on the flanks of the mountains (Fig. 28). Produc-
tion from the wells and gallery for 1984 was 6 X 1091.

The main aquifer is the only aquifer in the area
capable of municipal and industrial water supply.
The upper surface of the aquifer rises westward from
the Rio Grande beneath Pajarito Plateau with depths
ranging from about 180 m along the eastern edge of
the plateau to about 365 m along the western edge of
the plateau. The water in the aquifer moves from the
major recharge area in the Vanes Caldera (west of Los
Alamos) eastward to the Rio Grande where part is
discharged into the river through seep and springs.

The Los Alamos field is composed of five produc-
ing wells and one standby well. During 1984, Well
LA-3 was down for repairs for part of the year. Well
LA-6 is on standby status, to be used only in case of

emergency. The water from Well LA-6 contains ex-
cessive amounts of natural arsenic (up to 0.200 mg/!2)
that cannot be reduced to acceptable limits by mixing
in the system (Purtymun 1977). The wells in the field
range in depth from 265 to 600 m. Movement of
water in the upper 411 m of the main aquifer in this
area is eastward at about 6.1 m/yr (Purtymun 1984).

The Guaje well field is composed of seven produc-
ing wells. The wells in the field range in depth from
463 to 610 m. Movement of water in the upper 430 m
of the aquifer is southeastward at about 10.7 m/yr
(Purtymun 1984).

The Pajarito well field is composed of five wells.
During 1984 production was from four of the wells.
Well PM-5, a new well, has not been placed in service
at this time. The wells range in depth from 701 to 942
m. Movement of water in the upper 535 m of the
aquifer is eastward at 29 m/yr.

The Water Canyon gallery collects spring discharge
from a perched water zone in the volcanics on the
flanks of the mountains west of Los Alamos and
Pajarito Plateau (Fig. 28). The canyon supplies a
small but important part of the production with use
of very little energy.

Water for drinking water and industrial use is also
obtained from a well at the Laboratory’s experimen-
tal geothermal site (Fenton Hill, TA-57) about 45 km
west of LOSAlamos. The TA-57 water is not a part of
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Fig. 28. Locations of reservoirs, well fields, supply wells, and gallery water supply.

the Los Alamos supply but is from a well about 133 m Water in the distribution systems is sampled at
deep completed in volcanics. During 1984 the well
produced about 21.9 X 10’ L

All water comprising the municipal and industrial
supply is pumped from wells, piped through trans-
mission lines, and lifted by booster pumps into re-
servoirs for distribution to the community and Labo-
ratory areas. Water from the gallery flows by gravity
through a microfilter station and is pumped into one
of the reservoirs for distribution. All supply water is
chlorinated prior to entering the distribution system.

five community and Laboratory locations (fire sta-
tions), Bandelier National Monument, and Fenton
Hill (TA-57). Water at Bandelier is part of the Los
Alamos water supply. Locations of the gallery, supply
wells, and distribution systems are shown in Fig. 28
and described in Table E-IX. Individual radio-
nuclides, primary and secondary chemical
parameters, and miscellaneous chemical parameters
from wells, gallery, and distribution systems are
presented in Table E-XXXVIII. Appendix A gives

58



federal and state standards and criteria for municipal
water supply.

b. Radioactivity in Municipal and Industrial
Water Supply. The maximum radioactive concen-
trations found in the supply (wells and gallery) and
distribution (including Fenton Hill) systems are com-
pared with the Environmental Protection Agency’s
National Interim Primary Drinking Water Standards
(EPA 1976) in Table XIII. The radioactivity in water
from the distribution systems, wells, and gallery is
low and at or below limits of detection. A comparison
of the maximum radioactive concentrations from the
supply and distribution system with the Environ-
mental Protection Agency’s standards shows that the
two systems (Los Alamos and Fenton Hill) comply
with federal standards.

c. Chemical Quality of Municipal and indus-
trial Water Supply. The maximum concentrations of
chemical constituents in water from the distribution
systems, wells, and gallery are compared to primary
and secondary standards in Table XIV. The primary
maximum contaminant level (MCL) is the max-
imum permissible level of a contaminant in water
that may be delivered into a free-flowing outlet of the
ultimate user of a public water supply system (EPA
1976). The secondary drinking water levels for con-
taminants are primarily related to the aesthetic
qualities of the drinking water and its public accep-
tance (EPA 1979B). At very high concentrations,
secondary contaminants may have negative health
implications as well as aesthetic degradations. Water
from wells, gallery, and the distribution systems com-
ply with primary and secondary standards (Table
XIV).

Chemical constituents in water from the distribu-
tion systems (Los Alamos, Bandelier National Monu-
ment, and Fenton Hill Site) comply with primary
standards (Table XIV). Maximum concentrations of
arsenic in water from Well G-2 and fluoride from
Well LA- 1B) are above primary standards as shown
in Table XIV. However, mixing in the distribution
system reduces the concentrations to acceptable
levels. Arsenic and fluoride occur naturally in the
aquifer. The chemical quality of water from each well
reflects nearby aquifer characteristics. The chemistry
of the water in Wells LA-1 B and G-2 changes slightly
with increased pumping. Fluoride concentrations in
water from Well LA- 1B decreases slightly with pump-
age, while arsenic concentrations in Well G-2 in-
creases slightly with pumpage. Mixing of water from

Wells LA- 1B and G-2 with other wells in the fields
reduces the concentrations to acceptable levels in the
distribution system.

Water from Well LA-6 (Los Alamos field) is not
used as part of the water supply for Los Alamos. In
1984 tests indicated that arsenic concentrations in
water from the well were about twice the standard at
0.11 mg/1. The arsenic concentrations tend to in-
crease with increased pumpage up to about 0.20
mg/1. At this higher concentration, dilution of Well
LA-6 water with water from other wells will not
reduce the concentrations to acceptable levels
(Purtymun 1977).

Concentrations of miscellaneous chemical constit-
uents from individual wells are shown in Table E-
XXXVIH. As shown by these concentrations, the
quality of water from the wells varies because of local
conditions within the same aquifer. The quality de-
pends on well depth, lithology of aquifer adjacent to
well, and yield from beds within the aquifer.

3. Clean Water Act

a. National Pollutant Discharge Elimination
System. The National Pollutant Elimination System
(NPDES) requires permits for nonradioactive con-
stituents at all point source discharges. A single
NPDES permit (NM 0028355) for the Laboratory
sets liquid eMuent limits at 99 industrial outfalls in
10 categories and at 11 sanitary sewage treatment
plant outfalls. The permit was issued in April 1982
and it expires in September 1986. The industrial
categories are: power plant effluent ( 1 location),
boiler blowdown (1), treated cooling water (30), non-
contact cooling water (30). industrial waste treatment
plant effluent (2), high explosive waste eflluent (20),
photo waste eflluent ( 14), and printed circuit board
waste efiluent (1).

Tables E-XXXIX and E-XL summarize the ef-
fluent quality of the industrial and sanitary outfalls.
The Laboratory was in compliance with the NPDES
permit in about 94% of all samples collected for
compliance monitoring (Table XV).

The two radioactive waste treatment plants have
the largest number of NPDES limits. About 990/0of
all analyses done on samples collected for compliance
monitoring were in compliance. Details of the ef-
fluent quality from these two plants are in Table E-
XXXVI.

b. Federal Facility Compliance Agreement.
In March 1983 the Los Alamos Area OffIce of the
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Table XIV

Maximum Chemical Concentrations in Water Supply and Distribution Systems

inorganic
Chemical

Contaminant Standards

Primary’
Ag
As
Ba
Cd
Cr
F
Hg
NO,
Pb
Se

Secondaryb
c1

Cu

Fe
Mn
S04
Zn
TDS
pH

0.05
0.05
1.0
0.01
0.05
2.0
0.002

45
0.05
0.01

250
1.0
0.3
0.05

250
5.0

500
6.5 -8.5

———.——— ———

‘(EPA 1976).
b(EPA 1979B).

(results in mg/1)

supply

Well
and

Gallery

Per Cent
of

Standard

<0.001
0.110
0.09

<0.0002
0.020
3.2

<0.0001
2.1
0.016

<0.003

17
0.08
0.047
0.003

39
0.06

461
8.5

Depanment of Energy signed a Federal Facility Com-
pliance Agreement (FFCA) that contained an abate-
ment schedule with compliance dates ranging from
1983 to 1985. The FFCA called for abatement efforts
to be completed at three high explosive treatment
plants and one sanitary sewage treatment plant in
1984. Improved administrative procedures at two of
the high explosive waste treatment plants were re-
sponsible for achieving compliance. Compliance at
the third location was achieved by constructing a
lined evaporation pit. Reconstruction ofa sand filter

Distribution

Los Alamos
Bandelier

TA-57

Per Cent
of

Standard

<2
220

9
<2
40

160

<5
5

32
<30

7

8
16
6

16
1

92
100

<0.001
0.022
0.07

<0.0002
0.015
1.5

<0.0001
2.1

<0.004

<0.003

20
<0.01

0.012
<0.001

8
0.27

246
8.2

<2
44

7

<2
30
75

<5

5

8

<30

8

<1
4

2

3

5

49

9.6

at the TA-35 sanitary sewage treatment plant was to
put the plant in compliance in 1984. The schedule
was set back several months and the sand filter is now
slated for completion in early 1985.

c. Clean Water Act Audits. The Environmen-
tal Protection Agency (EPA) conducted three audits
under the Clean Water Act in 1984. A compliance
inspection reviewed the status of the Federal Facility
Compliance Agreement (FFCA) and the National
Pollutant Discharge Elimination System (NPDES)
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Table XV

Summary of National Pollutant Discharge Elimination
System (NPDES) Compliance in 1984

Number of Samtdes

Domestic Industrial
Parameter Measured Discharges Discharges

pH
Taken 228 275
Out of compliance 24 15
Per cent compliance 89.5 94.5

Othed
Taken 511 1383
Out of compliance 51 54
Per cent compliance 90.0 96.1

Flowb
Taken 2573 275

Summary: Domestic and Industrial
Taken 2397
Out of compliance 144
Per cent compliance 94.0

——.——————.

‘Chemical parameters such as chemical oxygen demand (COD), total
suspended solids (TSS), etc.
bFlow is monitored but there is not limit under the Laboratory’s NPDES
permit.

permit. All schedules calling for compliance in 1984
or later were reviewed. Slippage of the compliance
date for reconstruction of a sand filter at the TA-35
sanitary sewage treatment plant was discussed. Two
more sanitary sewage treatment plants at TA-8 and
TA-41 that do not meet NPDES permit limits were
discussed as possible FFCA candidate projects for the
fiscal year 1988.

A second inspection by the EPA focused primarily
on analytical procedures. The inspector noted some

minor deficiencies that have been corrected or are
scheduled for correction by April 1, 1985.

The last inspection by the EPA covered the Spill
Prevention, Controls and Countermeasures (SPCC)
part of the Clean Water Act. The SPCC provides for
cleanup of spills and requires preparation of a SPCC
plan. The Laboratory has many elements that are
required in a SPCC plan and is currently planning to
assemble an official SPCC plan.
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C. Solid Waste

The Laboratory complies or is working to comply with several regulations
that govern handling, storage, and disposal of solid waste. These regulations
include the: Resource Conservation and Recovery Act; Toxic Substances
Control Act and Comprehensive Environmental Response, Compensation,
and Liability Act. The Laboratory also complies with the Federal Insecticide,
Fungicide, and Rodenticide Act. Environmental surveillance is done at the
one active and ten inactive low level radioactive waste management areas at
the Laboratory.

1. Resource Conservation and Recovery Act

a. introduction. The Resource Conservation
and Recovery Act (RCRA) is a comprehensive pro-
gram to regulate hazardous wastes from generation to
ultimate disposal. It regulates nonradioactive hazard-
ous wastes and mixed wastes. Mixed wastes contain
both nonradioactive hazardous materials and radio-
active materials. The Environmental Protection
Agency (EPA) granted the state of New Mexico an
interim RCRA authorization on September 30, 1983.
The authorization transferred regulatory control of
hazardous wastes from the EPA to the state of New
Mexico’s Environmental Improvement Division
(EID). The authorization is being transferred in two
phases.

The first phase enables the EID to administer a
hazardous waste program that includes identifying
and listing such wastes; regulating generators and
transporters; and enforcing preliminary standards for
treatment, storage, and disposal facilities.

The second phase consists of Parts A, B, and C.
Part A includes permitting of tanks and container
facilities. Part B includes permitting of incinerators.
Part C includes permitting of land disposal facilities
(landfills, land treatment units, waste piles, surface
impoundments). The EID did not initially apply for
Part C.

Application for Part C is included in New Mexico’s
complete application for Final Authorization, which
was submitted to the EPA on July 26, 1984. The EPA
has stated that it intends to grant this Final
Authorization. but has not done so to date (February
1985).

b. Laboratory Interactions with the Environ-
mental Protection Agency and New Mexico’s Envi-
ronmental Improvement Division. There were a
number of significant interactions among the Labora-

tory, Environmental Protection Agency (EPA), and
New Mexico’s Environmental Improvement
Divisiom (EID) concerning the Resource Conserva-
tion and Recovery Act (RCRA) in 1984. They are
listed in Table E-XLI. The most significant interac-
tions are described in the following paragraphs. On
February 22, 1984, the EPA requested that the Labo-
ratory submit a RCRA Part B application. This re-
quest was repeated by the EID on April 23.1984. An
extension to submit the RCRA Part B was granted by
the EID on August 23, 1984. The extension was to
May 1, 1985 and it added the requirement that the
RCRA Part B application address mixed wastes.
Mixed wastes are wastes that contain both hazardous
and radioactive materials.

On May 23 and 25, 1984. the EID performed a
RCRA compliance inspection of TA-3, TA-50, and
TA-54. This audit resulted in the Laboratory receiv-
ing a Notice of Violation (NOV) on June 22, 1984.
The NOV was issued for inadequacies in closure and
post-closure plans at waste disposal areas, waste anal-
ysis plans, personnel training, a contingency plan,
and ground water monitoring at the waste disposal
sites (failure to perform). The Laboratory’s responses
to the NOV were submitted on November 1 and
December 1, 1984.

The Laboratory received a second NOV on Octo-
ber 26, 1984, for an inadequate RCRA Part A ap-
plication, lack of water run-on control at the waste
disposal sites, and failure to supply information to an
inspector. The Laboratory responded to this second
NOV on November 14, 1984.

2. Toxic Substances Control Act

a. Toxic Substances Control Act and
Polychlorinated Biphenyls. The Toxic Substances
Control Act (TSCA) was signed into law in October
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1976. It regulates the manufacture, processing, dis-
tribution, use, storage, and labeling of existing and
new chemical substances. Polychlorinated biphenyls
(PCBS) are regulated by TSCA. The TSCA banned
manufacturing and processing of PCBS and placed
limitations on their use. It also designated the Envi-
ronmental Protection Agency (EPA) to promulgate
regulations relating to PCB disposal. These regula-
tions establish three categories of PCB wastes: ( 1) less
than 50 ppm of PCBS (PCB content by weight), not
regulated except for a few cases; (2) 50 to 500 ppm
PCBS, minimal regulation, “PCB Contaminated”
label is required; (3) greater than 500 ppm, most
restrictive controls, “PCBS” label is required.

b. Laboratory Permits

(1) Chemical Waste Landfill. A request was
made to the EPA, Region 6, in January 1979 to
dispose of Laboratory PCBS at the Laboratory’s
Waste Disposal Site (TA-54, Area G). Authorization
was received from the EPA Region 6 Administrator
in June 1980. Conditions on the approval stipulated
that the Laboratory maintain disposal records,
monitor designated springs and onsite cumulative
water samplers, and submit a semi-annual report
describing the PCB activities during the reporting
period. Furthermore, disposal of PCBS was limited to
(1) liquids containing less than 500 ppm of PCBS. (2)
capacitors until March 1, 1981, (3) transformers that
had been properly drained and flushed. (4) PCB-
contaminated soil, clothing, and other debris.

The two springs and three cumulative water
samplers are sampled for PCBS, PH, specific conduc-
tance, and designated chlorinated organics.
Analytical results from these samples are submitted
in the semi-annual report. There are no limits for
these parameters, but detection of PCBS or
chlorinated organics would trigger further action.
The springs are sampled once per year. The
cumulative samplers are sampled and emptied when
they have accumulated runoff water.

(2) Controlled Air Incinerator. A request was
made to the EPA, Region 6, in February 1982 to
conduct a trial burn of PCBS as a research and
development project. The objective of the project
was to demonstrate that the Laboratory’s Controlled
Air Incinerator (CAI) could destroy PCBS at the
required combustion eficiency. The CAI was or-
iginally designed and built to thermally treat radioac-
tive wastes. Consequently, it has more pollution

abatement controls than would normally be installed
on PCB incinerators.

The trial burn was done in June 1982. It demon-
strated to the EPA that the CAI could achieve a
combustion efilciency of 99.9999% and comply with
TSCA regulations. The EPA approved CAI operation
for PCB disposal on May 21, 1984. Combustion
temperatures, PCB feed rates, and gases (CO, CO?,
Oz) are monitored during CAI operation and retained
in permanent files.

(3) Compliance Activities. The only PCB in-
spection of Laboratory facilities to date was done by
the EPA on November 7, 1984. Several items cited
for which the Laboratory was in only partial com-
pliance were:

(1) The PCB inventroy of in-service items was not
complete.

(2) The PCB labels were not regulation size (4 in.
by 4 in. instead of 6 in. by 6 in.).

(3) While all data was available, it was not in a
format readily accessible by the EPA. This is
not a violation. However, the format will be
changed to ease EPA review.

(4) Quarterly inspection reports filed by the Zia
Company for PCB transformers were in-
complete (no signature by the inspector).

These items were considered minor and corrective
actions have been or are being taken.

3. Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The
Comprehensive Environmental Response, Com-
pensation, and Liability Act (CERCLA) was enacted
by Congress in 1980. It mandated clean up of
nonradioactive toxic and hazardous contaminants at
closed and abandoned hazardous waste sites. The
federal government is permitted to recover cost of
this cleanup and associated damages by suing the
responsible parties. Cleanup monies come out of a
“Superfund” created by taxes on chemicals and haz-
ardous wastes.

The CERCLA required the Environmental Protec-
tion Agency to establish a National Priorities List
(NPL) to identify former disposal sites that may
require remedial action. A Hazard Ranking System
(HRS) was developed to provide a common basis for
site evaluations. Non-federal sites that scored high
under the HRS would be (after additional consider-
ations) eligible for CERCLA funds ( Superfund ) for
remedial actions. Cleanup of dioxin contamination
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in Times Beach, Missouri, is an example of use of the

* Super fund.
Compliance with CERCLA by the Laboratory is

being effected partly through a Site Characterization
Program. This program was started in 1983 to iden-
tify all radioactive and nonradioactive contamina-
tion that might be present at the Laboratory. The
environmental surveillance program has
documented that there is no present hazard to the
public from present and past Laboratory practices.

The Site Characterization Program will identify
sources of contamination that might remain from the

‘ early days of the Laboratory to insure there is no
contamination that might cause a future problem. If
problems are identified, appropriate remedial actions
will be taken. Portions of Laboratory land that were
released to the public in the past were characterized
through special programs that began in 1972. Identi-
fied remedial actions have been completed.

As part of the Site Characterization Program, the
HRS was applied to four sites that are categorized as
nonradioactive sites. These were disposal areas M
and W, a chemical pit at Area C. and surface con-
tamination at E-F Site at TA- 15 (where uranium was
considered to be nonradioactive contaminant). The
scores for these sites ranged from Oto 14.2. The HRS
score must be 28.5 or higher to be considered for the
NPL.

Two representatives from the Environmental
Protection Agency, Region 6, visited Los Alamos on
December 18and 19, 1984. They learned about the Site
Characterization Program and how it applies to
CERCLA. This was the first visit of an anticipated
series of inspections to determine the Laboratory’s
compliace with CERCLA.

4. Federal Insecticide, Fungicide, and Roden-
ticide Act. The Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) requires registration of all
pesticides, restricts use of certain pesticides, recom-
mends standards for pesticide applicators, and re-
gulates disposal and transportation of pesticides. A

pesticide is defined as any substance intended to
prevent, destroy, repel, or mitigate pests.

A new Pest Control Policy, which will help comply
with FIFRA, was implemented at the Laboratory in
1984. It includes policies and procedures for pesticide
use, as well as for others types of pest control (con-
trolled burning, live-trapping, etc.).

A FIFRA audit was done for the Environmental
Protection Agency, Region 6, by the state of New
Mexico’s Department of Agriculture in December,
1984. The inspectors found no major deficiencies in
the Laboratory’s pesticide use procedures. They com-
mended many of the Laboratory’s pesticide policies
and procedures. New temporary pesticide storage
facilities were built in 1984 and were approved dur-
ing the audit. These facilities will be used until new
facilities are available from the Zia Company.

5. Operational Improvements. Improvement in
the control, treatment, and disposal of hazardous
materials is a continuing goal of the Laboratory (Balo
1984 and Los Alamos 1984). Major efforts were
expended in several areas in 1984.

Construction ofa chemical batch treatment system
was completed in 1984. Minor modifications and
writing of operational procedures will delay start-up
until the middle of 1985. This system will increase
chemical treatment capacity and produce a stable
waste form for burial.

Three alternatives to land disposal were explored
in 1984. Work continued on developing a com-
prehensive waste oil recycling program for the Labo-
ratory. Secondly, design work was started on an
above-ground treatment and evaporation tank sys-
tem to replace a surface impoundment at Area L. The
system will become operational in early 1985. Fi-
nally, a plan to incinerate essentially all organic
wastes generated at the Laboratory was begun. A trial
burn, as required by Environmental Protection
Agency regulations, is tentatively scheduled for the
latter half of 1985 in an existing controlled air in-
cinerator at TA-50.
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6. Environmental Surveillance of Low-Level Radioactive Waste Management
Areas. Environmental surveillance of one active and ten inactive radioactive
waste management areas at Los Alamos documents compliance with ap-
propriate standards, identifies undesirable trends that may require remedial
actions, and monitors the performance of waste confinement. The general
public is excluded from these areas because they are controlled-access
sites. At the active disposal area there are transient elevated levels of
external penetrating radiation from handling and storing the waste before
burial. There also is some transport by surface runoff of low-level contamina-
tion from the active and several of the inactive disposal areas into controlled-
access canyons. The surface contamination levels are about 30 times below
the Department of Energy’s remedial action guidelines.

a. Introduction. Environmental surveillance of
radioactive waste management areas at Los Alamos
documents compliance with appropriate standards,
identifies undesirable trends that may require re-
medial actions, and monitors the performance of
waste confinement. Radioactivity concentrations in
air (particulate and moisture), water, soil, and sedi-
ment samples are measured. along with the levels of
external penetrating radiation. Eleven radioactive
waste management sites are monitored (Fig. 29). The
general public is excluded from these waste manage-
ment areas because they are controlled-access areas.
One (Area G at T.A-54) is currently active and the
remainder (Areas A, B, C, E, F, T, U, V, W, and X)
are closed or decommissioned. They are described in
the next paragraphs.

b. Descriptions of Active and Inactive Radio-
active Waste Disposal Areas

(1) Area A. Area A was used from 1945 to 1946.
It is on the north side of TA-2 1 between DP-East and
DP-West and covers 5000 m?. Pits were excavated in
volcanic tuff for burial of polonium contaminated
wastes, which has now almost completely decayed.
and possibly plutonium, uranium, and thorium con-
taminated wastes from TA-21. Two tanks designated
the “General’s tanks” are buried on the west side of
Area A. These tanks were used for storing plutonium
solutions. Liquids from the tanks have been pumped
to a nearby liquid waste plant for treatmenl. How-
ever. a thin layer (several centimeters) of gelatinous
residue still remains in each tank.

Area A was reactivated in April 1969. An addi-
tional pit was excavated for disposal of low-level
radioactively contaminated debris from demolition
work at T.A-21. This pit remained active thru Sep-
tember 1977 and was backfilled in May 1978.

(2) Area 8. Area B is on the south side of DP
Road, about 490 m east of the intersection of DP
Road and Trinity Drive and about 130 m west of
TA-21. It covers 24000 mz and is divided into three
sections. The larger section is paved with asphalt and
is leased by Los Alamos County for storing privately-
owned boats and trailers.

Area B was used from 1946 through 1948 for
disposal of wastes contaminated with radioactive
materials used at Los Alamos. It is estimated to
contain no more than 100 g of ~~qPu. The ground
surface of the eastern section (about one third of the
total area) was decontaminated and stabilized during
fiscal year 1982. New cover material was compacted
over the section and topsoil seeded with a mixture of
native grasses placed over the cover layer. In Septem-
ber 1984, the smaller southwest corner section re-
ceived the same remedial treatment.

(3) Area C. Area C, near Pajarito Road and
south of TA-50, covers 48000 m?. It contains 7 pits,
one of which has been designated a hazardous chemi-
cal waste pit. and 108 disposal shafts. These pits and
shafts contain alpha and beta-gamma contaminated
wastes. Wastes with relatively higher concentrations
of radioactivity were disposed in the vertical shafts.
Some of the shafts were lined with corrugated metal
pipe or cement. One of the shafts has been used for
disposal of ‘OSrwaste.

In fiscal year 1983 a remedial action was started at
Area C to stabilize and cover surface contamination.
remove debris, modify the fence line, and add
drainage channels for preventing soil erosion. In
September 1983, a can containing 17?CSwas removed
from Area C and disposed at Area G. In November
1983, nine gas cylinders found at the site were vented
and detonated. In early Jannuary 1984, the nine
cylinders were removed from Area C and disposed at
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Fig. 29. Locations of active (Area G) and inactive radioactive waste disposal areas.

Area L. Remedial work on the eastern end of the site beryllium. In October 1983 an old barbed-wire fence
was completed in early 1984.

(4) Area E. Area E is on the extreme south end
of TA-33. It covers about 307 m? and contains six pits
and an underground chamber. The underground
chamber was destroyed by experimentation in 1950
and was probably contaminated with polonium (now
decayed) and perhaps uranium. This site was used
from 1951 through the middle 1960s for disposal of
waste contaminated with @olonium, uranium, and

was replaced with a chain link fence.

(5) Area F. Area F is on Two-Mile Mesa east of
TA-6 and was used from 1946 through the early
1950s for disposal of Laboratory wastes. It consists of
two burial pits. The smaller pit has an estimated
volume of 740 ml. It may contain wastes con-
taminated with ‘(’Sr, ‘“CS. alpha emitters, and high
explosives. The larger waste pit has an estimated
volume of2020 ml and contains only high explosive
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wastes. ln September 1983 a chain-link fence was
installed around both disposal pits.

(6) Area G. Area G is the primary radioactive
solid waste disposal and storage facility for the Labo-
ratory, It is on Mesita dcl Buey at TA-54 and occupies
an area of 2.55 X 105 mz and consists of pits, shafts,
trenches, and storage pads. This facility started
operation in 1957 and is expected to remain active
into the forseeablc future.

From 90 to 95% of the total volume of radioac-
tively contaminated solid waste from the Laboratov
is disposed of by burial at Area G. The remaining 5 to
10% is classed as transuranic waste and is stored
retrievable at Area G. The pits, shafts, and trenches
contain mixed fission products, tritium, uranium,
activation products, small amounts of transuranic
elements, and a few grams of ~JaPu. Other types of
radioactive waste materials buried at this facility
include: contaminated demolition debris, process
waste, paper, plastic, clothing, and equipment. The
main ground water aquifer is about 260 m below the
ground surface of Area G.

Buried wastes are confined from the environment
by placing packaged wasles in pits or shafts excavated
in the dry geologic formation of Area G. Burial pits
range in size from 9 to 30 m wide, 45 to 180 m long,
and 4 to 10 m deep. Packaged wastes are disposed of
in layers 1 to 2 m deep and each layer is covered with
about 0.5 m of crushed volcanic luff. Filled burial pits
are covered with top soil that is slightly mounded to
encourage surface runoff. Packaged wastes are also
disposed of in vertical shafts that range from 0.6 to
1.8 m in diameter and up to 20 m deep. The layering
and mounded cover techniques are again used.

Stored wastes are packaged in steel drums or
fiberglass reinforced, plastic-coated, wooden crates.
These packages are then placed in crushed tuff berms
or in concrete casks, which in turn arc placed in
trenches.

Guidelines for pit construction were specified in
1965 by lhc US Geological Survey (USGS 1965).
These specifications were revised and reissued in
1980 by the Laboratory’s Waste Management Group
(HSE-7) and the Environmental Surveillance Group
(HSE-8) (Purtymun 1980). Each newly constructed
pit is in spected to assure it complies with the Labora-
tory’s guidelines.

(7) Area T. Area T is on the north side of TA-2 1
and west of Area A. From 1945 to 1967 absorption
beds were used for subsurface disposal of liquid

wastes generated from the recove~ process of pluto-
nium, The absorption beds consisted of trenches
excavated into volcanic tuffand backfilled with three
different layers of materials (from bcmom to top:
about 20-cm diameter boulders, gravel, fine sand).
Liquid wastes containing plutonium and americium
from the recove~ process were discharged into the
beds. This practice was done from 1945 to 1952. The
absorption beds also recieved eflluent from the Labo-
ratory’s liquid waste treatment facility from the early
1950s to 1967.

Operation of the TA-21 liquid waste treatment
facility generated sludge residue contaminated with
plutonium and americium. For years the residue
was placed in steel drums and the drums buried at
Areas C and G. Then in 1968, a pug mill operation
was started to mix the sludge with cement. The
resulting cement paste was pumped directly into
asphalt coated verlical shafts augered between the
absorption beds. This procedure conlinued through
1975.

In late 1974 a new disposal technique was im-
plemented. A storage pit was dug beyond the shaft
field area. Corrugated metal pipes were filled with
transuranic cement paste and placed in the pit.

In August 1984, 74 corrugated metal pipes were
relocated from Area T to Area G.

(8) Area U. Area U is on the noflhcast side of
DP-Easl at TA-21. It covers an area of 1200 mz and
contains two absorption beds excavated in volcanic
tuff. These beds were used for subsurface disposal of
radioactively contaminated liquid wastes from 1948
to 1968. The amounts of liquid wastes discharged arc
unknown, because documentation is lacking. How-
ever, there arc records that indicate about 2.5 Ci of
‘Z7ACwere discharged into these beds in 1953. In
December 1984 a gate was installed in the WCSIfcncc
ofthc site.

(9) Area V. Area V is southwest of TA-2 I and
east of Area B and covers about 4000 ml. Its primary
purpose was for disposal of liquid wastes from laun-
dry operations. It consists of three absorption beds
excavated into volcanic tuff. They were used from
1945 to 1964. The beds received wastes containing an
estimated total of 3 Ci (“gSr, ‘Q’)Ba,and ‘W-a), which
have decayed over the years. In addition, small quan-
tities of “Sr and ~J”Pu were contained in the liquid
wastes. in January 1984 a chain-link fence was con-
structed around the waste area.
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(10) Area W. Area W is at TA-35, southwest of
Building TSL-116, and about 5 m north of the rim of
a tributary canyon to Mortandad Canyon. This site
consists of two stainless steel tanks encased in carbon
steel sleeves. The tanks are in separate vertical
shafadiated sodium contaminated with 137CS,
‘~Na, and ~JgPu. In 1979 the tops of the tanks, which
are at ground level, were entombed in a reinforced
concrete structure.

(11) Area X. Area X is at TA-35 north of Build-
ing TSL- 110 and was used for subsurface storage of
the Los Alamos Molten Plutonium Reactor Experi-
ment (LAMPRE) reactor vessel. The vessel was
buried in 1964. It contains some of the longer-lived
activation products and some residual ‘3SU.This site
has now been paved with asphalt.

c. External Penetrating Radiation Measure-
ments. Levels of external penetrating radiation
(including x and gamma rays and charged particle
contributions from cosmic, terrestrial, and manmade
sources) are measured at 9 of the 11 waste manage-
ment areas. Areas W and X were not monitored with
thermoluminescent dosimeters (TLDs), because they
consist only of buried vessels that offer little op-
portunity for radiation exposure at the ground sur-

-
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face. Surface measurements with tield instruments
have confirmed this fact. The TLDs are attached to
the areas’ perimeter fences measure radiation from
both natural background and manmade sources (see
Section IV.A. 1).

The annual TLD measurements for the waste
management areas are in Table E-XLII. For com-
parison, natural background radiation varied from
80 to 151 mrem/yr (see Table E-III, regional and
perimeter stations) during 1984 in the Los Alamos
region. A holding tank for radioactive liquid wastes
from current operations and buried wastes from past
operations at Area T caused this area’s relatively
higher measurement. Several transient elevated TLD
measurements at Area G were due to handling and
storing of the wastes before their burial.

d. Air Sampling Results. Air sampling is done
at the one active waste management area, Area G at
TA-54. During the later part of 1984 four new air
sampling stations were placed around the perimeter
of Area G to supplement the existing air sampler
there (see Fig. 30). Moisture samples from these
stations are analyzed for ‘H (monthly) and air

“’Z’’)PU (quarterly) and totalparticulate samples for -
U (quarterly).

\#f t’+4?=-

Fig. 30. Air sampler locations at Area G.
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Air sampling data for the last quarter of 1984 are in
Table E-XLIII. The highest mean tritium concentra-
tion of 1290 X 10-’Z ~Ci/ml! (0.03% of Department
of Energy’s Concentration Guide for Controlled
Areas) occurred at Station G-2. This station is near
burial shafts that are used for disposal of liquid
scintillation vials, which contain trace amounts of
tritium. The uranium concentrations were at back-
ground levels. Only one ‘J9Z4”PUconcentration was
above the minimum detectable limit of 3 X 10-’8
pCi/m!2. A concentration of 7.7 X 10-18
pCi/m!2 (0.0004’%0 of the Department of Energy’s
Concentration Guide for Controlled Areas) was
measured at Station G-1. This station is downwind
from handling and storing operations at the trans-
uranic waste storage pads.

e. Monitoring Results for Areas B and C. En-
vironmental monitoring of Areas B and C was com-
pleted during 1984. Soil and vegetation samples were
collected from three perimeter locations around Area
B and four perimeter locations around Area C. Sam-
ples were taken in surface runoff areas around the
perimeters of the areas to monitor transport of radio-
nuclides from the waste areas, should transport oc-
cur. The samples were analyzed for ‘H, ~~8Pu,
~~’’Jq’’Pu,and total U, because these radionuclides are
likely to be in the buried wastes. Gamma spectra
analyses were also done to identify other radio-
nuclides that might be present.

Results of the sampling are in Table E-XLIV. For
comparison, concentrations in regional (background)
soil samples range from about 1 to 4 X 10--6~Ci/m!2
for ‘H, about 2 to 3 ~g/g for total U, and about 0.000
to 0.0 I 5 pCi/g for ‘~’~z4(]Pu (see Section IV. D.2). .Al-
though prior years’ samples contained traces of ‘H,
these samples showed no evidence of ~H contamina-
tion at Area B and little at Area C. Uranium concen-
trations in the Area B and C soil samples, although
slightly higher than regional values, were within the
range of variability in the natural crustal abundance
of uranium.

Plutonium concentrations in the soil samples from
Areas B and C evidenced low level contamination.
This contamination is about 30 times below the
Department of Energy’s remedial action guidelines
(DOE 1983). Surface runoff from Area B empties into
Small Canyon, a tributary to Los .Alamos Canyon.
Soil and sediment samples from these two canyons
do not show any evidence of plutonium contamina-
tion from Area B (see Section IV. D).

Surface runoff from Area C flows into Mortandad
Canyon, which receives effluents from a radioactive

waste liquid treatment plant at TA-50. Therefore, any
contamination from Area C that might have been
transported into the canyon is not distinguishable
from contamination from TA-50 operations.

f. Radionuclide Transport in Sediments and
Runoff at Area G. Radionuclides transported by
surface runoff have an affinity for attachment to
sediment particles by ion exchange or adsorption.
Thus, radionuclides in surface runoff tend to concen-
trate on sediments in stream channels. Nine sam-
pling stations were established in 1982 outside the
perimeter fence at Area G to monitor any possible
transport of radionuclides by storm runoff (Fig. 31).
These stations are sampled annually.

The average concentrations of ‘~7Cs(0.46 pCi/g)
and total uranium (4.6 pg/g) in sediments from the
nine sediment stations were below regional back-
ground levels from 1978 through 1982 (Tables XVI
and E-XLV). Additional analyses of the sediments
for ~H and gross gamma in 1984 indicated these
concentrations were low when compared to the re-
gional sediments in 1984 (3H regional, 3.9 X 10”
~Ci/!2; gross gamma regional, 9.0 counts/rein/g).

The average concentrations of ~~sPuat Stations 3,
4, 6. 7, 8, and 9 were above regional background
concentrations. The average ‘~XPuand ~~Yz4’)Pucon-
centrations at Stations 6, 7, and 8 also exceeded
regional background concentrations (~~8Puregional.
0.006 pCi/g; -‘“ ~’(lPu regional, 0.042 pCi/g). These
above background concentrations of ‘~sPu and
~~y~4[]Puin the sediments are similar to what was
found in 1982 and 1983 and indicates some transport
of surface contamination by runoff from .Area G. Any
contaminated sediments transported into adjacent
can yens are dispersed by storm runoff transport.

The maximum concentration of ~’HPu was 0.73
pCi/g or about 12 times greater than regional back-
ground concentrations or fallout levels. The ‘]q~40Pu
maximum concentration was 0.44 pCi/g or about 10
times greater than regional background concentra-
tions. Sampling in Canada del Buey at State Road-4
(SR-4) below Stations 7, 8, and 9 and in Pajarito
Canyon at SR-4 below Stations 1 through 6 (Area G)
detected no concentrations above regional back-
ground levels (see Stations 16 and 17 in Figs. 15 and
32).

One sample was collected of runoff in the center of
Area G during 1984 (Fig. 31). The sample was
analyzed for plutonium in solution and in suspended
sediments (Tables XVI and E-XLV). Radioactivity
in solution is defined as filtrate passing through a
0.45 p pore-size filter, while radioactivity in
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Fig. 32. Locations of surface runoff sampling

stations at State Road 4 (SR-4).

suspended sediments is defined as the residue on the
filter. The single runoff event contained no pluto-
nium in solution or in suspended sediments when
compared to snowmelt runoff for 1983 (ESG 1984).

During 1984 there was no snowmelt runoff at SR-4 in
Pajarito Canyon.

D. Environmental Evaluations

1. National Environmental Policy Act Documen-
tation. The Laboratory has a Laboratory Environ-
mental Review Committee (LERC) that reviews en-
vironmental documents required by National Envi-
ronmental Policy Act legislation. These documents
are prepared by the Laboratory for the Department of
Energy. The LERC consists of representatives from
the Associate Director for Technical Support; As-
sociate Director for Legal Counsel; Associate Direc-
tor for Planning and Analysis; Facilities Engineering
Division; Budget Division; and Health, Safety, and
Environment Division. It also provides a critical
management overview of environmental issues by
identifying and reviewing items of environmental
concern that are generated by Laboratory activities or
that affect Laboratory programs and property.

An Environmental Evaluations Coordinator
(EEC), based in the Environmental Surveillance
Group, assists the LERC by (a) coordinating with
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Analysis

Table XVI

Radiochemical Analyses of Sediments and Runoff at Area G (TA-54)

‘37CS
238pu

239,240pu

‘H

Total U
Gross gamma

Solution

238PU

239,240PU

1982 1983
Units ~ + 2s) ~ + 2s)

Sediment Stations

1984
G + 2s)

Regional
Stations

1978-1982
(x+ 2SY

pCi/g 0.30 + 0.41 0.23 ~ 0.20
pCi/g 0.110 ~ 0.025 0.033 * 0.107
pCi/g 0.032 + 0.104 0.034 + 0.160
10-6 pCi/m.13 .-.

Mdg 3.2 + 1.9 3.7 k 2.3
counts/rein/g 5.9 * 4.1

0.2+21
0.023 A 0.016
0.088 * 0.295

2.9 + 2.1
3.3 * 1.7
6.8 * 3.9

0.46

0.006

0.042

3.9b

4.6

9.0b

Runoff at Gaging Station

Pajarito
Canyon

1983
~ + 2s)’

10-9 ~Ci/m~ 0.027 + 0.051 0.001 * 0.001 -0.012 + 0.024 0.014
10-9 yCi/m.l 0.013 + 0.056 0.002 * 0.002 0.012 + 0.024 -0.002

Suspended Sediments

238PU pCi/g 1.1 + 0.28 3.2 * 0.32 -0.008 + 0.010 0,79
239,240pu pCi/g 1.3 A 0.24 5.0+0.12 -0.003 + 0.012 0.71

——. .. ——. .—

‘Reference (Purtymun 1983D).
bRegional sediments (1984).
CPajarito Canyon snowmeh (1983).
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user groups; Health, Safety, and Environment
Division; and Facilities Engineering Division on en-
vironmental documentation and (b) providing input
to construction or programmatic project design at the
earliest stage for appropriate environmental and
safety decision making.

The EEC personnel assisted in preparing 46 new
Action Description Memorandums (ADMs) and 4
ADM revisions in 1984. The LERC approved 49 and
chose not to review one ADM for a postponed pro-
ject. Table E-XLVI lists all ADMs reviewed by the
LERC during 1984.

The EEC also coordinates input on environmental
matters for the Quality Assurance program (see Sec-
tion V. D.3). The EEC and the Environmental Sur-
veillance Group’s representative to the Quality As-

surance program work with those responsible for
construction and/or programmatic activities to as-
sure that environmental considerations are in-
corporated into project design. The EEC also is an
environmental consultant for activities affecting
Laboratory biotic or cultural resources.

2. Archaeological and Historical Protection.
Protection of archaeological and historical sites at the
Laboratory (mandated by several Congressional Acts
and Executive Order 11593) is also part of the Envi-
ronmental Evaluations and Quality Assurance pro-
grams. A proposed location for a new facility is
surveyed for archaeological and historical features. If
a feature is found, siting is adjusted to preserve it. If
that is not possible, documentation, excavation, or
other mitigation measures are pursued in consulta-
tion with the New Mexico State Historical Preser-
vation Oflice.

The Laboratory employs a professional
archaeologist to provide archaeological surveys,
make evaluations of archaeologic or historic features,
implement appropriate adverse mitigation, and
provide professional expertise for cultural resource
management.

More than 450 archaeological sites at the Labora-
tory were surveyed between March 1973 and July
1975. This survey of the pre-Columbian Indian ruins
is summarized in a Laboratory report (Steen 1977). A
further report summarizing excavations on the Labo-
ratory between i 975 and 1978 was issued later (Steen
1982). These surveys are used during construction
planning to avoid damage to archaeologic or historic
sites. Additional surveys of proposed construction
sites routinely reveal new undocumented sites.

One public tour of an archaeological site within the
Laboratory’s boundary was conducted in 1984. These

tours are conducted annually to allow the public to
view archaeological and historical sites that are nor-
mally inaccessible because of security restrictions for
the surrounding Laboratory land. This year the pub-
lic visited Nakemuu. one of the best preserved and
most remote prehistoric ruins on Pajarito Plateau.

The Laboratory initiated a major cultural resource
research and reconstruction project in 1984. Ap-
proval was obtained from the New Mexico State
Historical Preservation OffIce and the National Ad-
visory Council on Historic Preservation to document
and research several historical and archaeological
resources on the construction site of a new Labora-
tory project, the Nuclear Materials Storage Facility.
The Laboratory donated an onsite homesteader’s
cabin, the Romero Cabin, to the Los Alamos Histori-
cal Society. A historical architect was employed to
dismantle and store the structure for reconstruction
at the Los Alamos County Historical Museum.

The Laboratory’s archaeologist has begun field
surveys of associated outlying features (a dugout,
shed, corral, cistern, and prehistoric Iithic scatter)
and analysis of recovered artifacts. Certain site fea-
tures will be excavated. Botanical analysis of vegeta-
tion patterns has also been started. This project is the
first professional investigation of homesteading on
Pajarito Plateau. It also marks a cooperative research
effort between the Laboratory, which is doing field
investigations, and the Los Alamos Historical
Society, which is conducting interviews of people
who lived on Pajarito Plateau during the homestead-
ing period.

3. Engineering Quality Assurance. The Labora-
tory has a Quality Assurance program (Facilities
1983) for engineering, construction, modification,
installation, and maintenance of Department of
Energy facilities. The purpose of the program is to
minimize the chance of deficiencies in construction:
to improve the cost effectiveness of facility design,
construction, and operation; and to protect the en-
vironment. The Quality Assurance program is im-
plemented from inception of design through comple-
tion of construction by a project team approach. The
project team consists of individuals from the Depart-
ment of Energy’s program division, Department of
Energy’s Albuquerque Operations and Los Alamos
Area Offices, Laboratory’s operationing group(s),
Laboratory’s Facility Engineering Division, design
contractor, inspection organization, and construction
contractor.
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Under the project team approach, each organiza-
tion having responsibility for some facet of the pro-
ject is likewise responsible for its respective aspects of
the overall Quality Assurance program. For example,
it is the inspection organization’s responsibility to
provide assurance that the structures, systems, and
components have been constructed or fabricated in
accordance with the approved drawings and speci-
fications.

Laboratory representatives are responsible for
coordinating reviews and comments from all groups
with a vested interest in the project. In particular, the

Environmental Surveillance Group reviews
proposed new construction, maintenance activities,
and modifications to existing facilities to minimize
environmental degradation. Consideration is given
to the present condition of the site (soils, geology,
ground water, surface water, air quality, archaeology,
flora, fauna, drainage features, etc.), environmental
consequences of the proposed project (airborne emis-
sions, liquid effluents, industrial waste, solid waste,
noise levels, traffic patterns, etc.), and environmental
impact assessment (air, water, land, visual, noise,
odor, biota, etc.).
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V1. RELATED ENVIRONMENTAL STUDIES

The Environmental Surveillance Group (HSE-8)
and the Environmental Sciences Group (HSE- 12) at
the Laboratory do some environmental research to
complement the routine monitoring program. These
studies help provide a better understanding of the
ecosystem surrounding the Laboratory in relation to
its operations.

A. Movement of Depleted Uranium by Storm Run-
off [N. M. Becker, W. D. Purtymun, and M. Maes
(HSE-8)]

Field studies were begun in the spring of 1983 to
determine the extent of movement of depleted
uranium from test firings at some of the Laboratory’s
dynamic testing areas. Airborne depleted uranium
from test shots settles on the ground surface and is
washed into onsite stream channels by precipitation
and snowmelt. Onsite channels and alluvium were
sampled for uranium to help trace its movement by
storm runoff processes.

Background uranium levels were measured in Pa-
jarito Plateau stream channels in the vicinity of the
Laboratory that are not in the drainage area of the
firing sites (Fig. 33) and in sediments collected in the
Rio Grande (Fig. 34). Alluvium on Pajarito Plateau is
derived from weathered Bandelier Tuff. Conse-
quently, uranium samples and analyses were made
on the different units that make up Bandelier Tuff.
Results of these samples are in Tables XVII, XVIII,
and XIX. Uranium concentrations in stream channel
deposits and river sediments ranged from 1.6 to 4.4
parts per million (ppm). Background uranium levels
in the Bandelier Tuff units tended to be slightly
higher, ranging from 3.8 ppm in Unit 3 to 11 ppm in
the Guaje Member.

Onsite studies were concentrated on stream chan-
nel sediments in Potrillo Canyon, which drains four
firing sites. The sampling locations are shown in Fig.
35. Samples collected in channel alluvium in Potrillo
Canyon had relatively higher uranium concentra-
tions near the main sources of uranium at Firing Sites
E-F and I-J and the levels decreased with distance
from the tiring sites. The concentrations ranged from
112 ppm below Firing Site E-F to 2.5 ppm at the
intersection of Potrillo Canyon and New Mexico
State Road 4 (Table XX). A background stream
channel sample in a side canyon to Mortandad Can-
yon had 4.6 ppm uranium. Channel bank samples
showed the same uranium distribution pattern as the

sediment samples. They ranged from 275 ppm below
E-F Firing Site to 4.2 ppm at the intersection of
Potnllo Canyon and New Mexico State Road 4
(Table XX).

The sediment samples were sieved into sand
(larger particles) and silt-clay fractions (smaller parti-
cles). The silt-clay fractions were consistently greater
in uranium content than the sand fractions (Table
XX). The uranium appears to have a greater afiinity
for smaller-sized particles. Storm runoff, which
carrys a high suspended sediment load (silt-clay frac-
tion), deposits some suspended sediments on channel
banks during receding flow. This deposition accounts
for relatively higher uranium concentrations in chan-
nel bank samples versus concentrations in channel
sediments.

Cumulative samplers, which collect storm runoff,
were installed in Potrillo Canyon and a side canyon
to Mortandad Canyon. The sample locations B, D,
M, G, J, and L are shown in Fig. 35. In every runoff
sample, uranium concentrations in solution and
suspended sediments were inversely proportional to
the distance between the sampling location and the
source firing site (Table XXI).

Leach tests were done on selected channel sedi-
ment samples. These samples were from runoff sam-
ples that contained relatively low levels of uranium
in solution when compared to the uranium levels in
suspended sediments. Twenty-five grams of channel
sediment were leached in 1 liter of distilled water and
agitated for 6 hours. The liquid and sediment por-
tions of the resulting mixture were then analyzed
(Table XXII). In general, most of the uranium re-
mained in the sediment fraction. This indicates that
uranium binds closely with some minerals and does
not readily leach out.

B. Rooting Depths of Plants Relative to Biological
and Environmental Factors [T. S. Foxx, G. D.
Tierney (HSE-8/HSE-12), and J. M. Williams
(HSE-12)]

In 1981-1982 an extensive bibliographic study was
completed to document rooting depths of native
plants in the United States. The data base currently
contains 1034 citations and approximately 12000
data elements. The data were analyzed for rooting
depths as related to life form, soil type, geographical
region, root type, family, root depth to shoot height
ratios, and root depth to root lateral ratios. Average
rooting depths and frequencies were determined and
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Fig. 33. Locations of sediment sampling stations for depleted uranium study.

related to present low-level radioactive waste site up to 1.95 m with maximum rooting depths to 61 m:

maintenance (Foxx 1984A).
There are 11 low-level radioactive waste sites in

the United States, 6 of which are in semiarid or arid
regions. Overburdens at most of these sites are 0.3 to
1 m deep. The shallowness of the cover almost as-
sures penetration by the roots of all but the shallowest
rooting plants. In this study only annual grasses root
entirely within 1 m and only half of these root within
0.3 m. Median rooting depths of other life forms are

annual forbs (median of 0.61 m: annual forbs (me-
dian of 0.61 m, maximum of 3.0 m); biennial forbs
(0.76 m. 1.5 m); perennial grasses (1.06 m, 8.2 m);
perennial forbs (1.14 m, 39 m); subshrubs and vines
(1.16 m, 6.4 m); trees (3.34, 61 m); and shrubs (1.95
m, 17 m). Without effective biobarriers, approx-
imately 1.5 m of cover is sufficient to prevent root
entry into the waste, provided the deep-rooting
plants are kept cleared.
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Table XVII

Total Uranium in Samples from Ephemeral Streams

That Cross Pajarito Plateau

Location

Rendija Canyon at Guaje Canyon
Guaje Canyon at Well 5
Barrancas Canyon at Guaje Canyon
Pueblo Canyon at the “Y”
Los Alamos Canyon at the “Y”
Sandia Canyon at State Road 4
Mortandad Canyon at State Road 4

Cedro Canyon at State Road 4
hlax Canyon at State Road 4
Caiiada del Buey at State Road 4
Pajarito Canyon below Area G
Indio Canyon at State Road 4
Big Buck Canyon at State Road
Ancho Canyon at State Road 4
Ancho Canyon below DT-9
Big Buck Canyon below DT-10
Bayo Canyon at State Road 4

4

Total Uranium

(ppm)

2.9 + 1.0
2.8 * 1.0
2.9 + 1.0
1.7 * 1.0
1.8 + 1.0
3.4 + 1.0
2.6 + 1.0
2.8 +- 1.0
2.9 + 1.0
2.1 * 1.0
2.4 + 1,0
3.3 * 1.0
4.4 + 1.0
1.6 + 1.0

1.9 + 1.0
1.9 * 1.0
2.4 + 1.0

Table XVIII

Total Uranium in Samples from
Ephemeral Streams at the Rio Grande

Location on Rio Grande

Otowi
Sandia Canyon
Pajarito Canyon
Ancho Canyon
Frijoles Canyon
Head of Cochiti Reservoir
Bernalillo

Total Uranium
(ppm)

3.(3 + ().6
2.9 t 1.0
2.8 ~ 10
1.6 * 1.0
2.0 * 1.0
1.8 t 1.0
2.8 t 0.6

Table XIX

Total Uranium in Outcrop Samples

Bandelier Tuff

unit

Guaje
Otowi A
Otowi B
Unit 1A
Unit lB
Unit 2A
Unit 2B
Unit 3
Pumice Fragment 1 (Otowi)
Pumice Fragment 2 (Ancho Canyon)

Total Uranium
(ppm)

11.0 * 2.2
6.0 i- 1.2

6.7 + 1.4
8.1 + 1.6
7.9 + 1.6
8.5 + 1.6
4.7 * 1.0
3.8* 1.2

5.9 * 1.2
6.1 + 1.2

Cover type strongly affects root penetration and
hence the amount of cover needed. Adobe clay af-
fords the shallowest rooting system (median root
depth of all plants is 0.4 m; 99% of all plants have root
depths less than 2.7 m); sandy soil (0.75m, 4.5 m);
loam (0.85 m, 3.0 m), clay loam (1.3 m, 4.5 m); and
silt (1.6 m, gretaer than 4.5 m). Soil effects on lateral
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Fig. 35. Locations of sediment sampling stations in stream channels.

root growth are similar. except that sandy soils are Plant height can give a rough estimate of root
less restrictive and more like silts. Adobe clay retards
root growth by physical restraint, but roots can
penetrate through cracks. Sand retards root growth
by acting as a sieve to conduct water away before the
plants can use it.

Root type plays a major role in a plant’s ability to
penetrate into a soil. Bulb-type roots are the least
penetrating (average depth of 0.12 m): corm roots
(0.24 m); rhizome roots (0.80 m); fibrous roots (1.3
m); and taproots (2.4 m).

penetration. In most cases, the depth to height (d/h)
ratio for trees was less than 1.1. Trees that were less
than 305 cm tall had a 0.22 ratio. Shrubs had a d/h
ratio of 1.2; forbs, 1.7; and grasses, 2.0. In some cases.
lateral spread may be important, particularly for
species on waste site perimeters. With sufilcient
lateral extensions, species may penetrate wastes from
the waste pit exterior. Ratios indicate that the lateral
spread of trees will vary with age of the trees.
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Table XX

Total Uranium in Samples from Polrillo Canyon
(concentrations in ppm)

Bank Channel sediments Sand Fraction W/clay Fracdon

Number
of

Sampka

Numk
of

Numtm
of

Samvlcs

Number
of

samples ;*28i*2s i*2sSaumksstation

A
B
c

D
E
F
G
H
I
J
K
L

1
5
1
1
1
1

13* 1.3

270 &42

32+ 3.0

7.0 * 0.7

25 + 2.5

8.1 + 0.8
---

4.4 * 0.4
---

4.2 * 0.4
--

1
1
1
2
1
1
2
1

---

3
1
1

6.5 + 1.4
112*22

12* 2.4
4.8 + 3.2
6.2 + 1.2
3.9 + 0.8
5.8 ● 2.2
2.3 A 0.4
5.0 * 1.0
2.5 + 4.1
1.5 * 1.0
4.6 + 1.0

---

1

—

270 + 54 1 260 +52
---

18+ 3.61 2.8 h 0.6 1
—-

--- —- —- ---

..- -— _— —--..

1 --- --- -—

-— .—

4.7 ● 1.0

4.6 + 1.0
6.9 + 1.4

2.6 + 0.8
1.4 * 1.0
3.6 + 0.8

1 1
1
1

1
1
1

---

---



Table XXI

Total Uranium in 1983 and 1984 Runoff Samples in Potrillo Canyon

Suspended Sediment4
Water (ppb) (pprn)

Number Number
of of

Station Samples K*2S Samples X*2S

B 3 26* 34 2 185 * 4.0
M 13 0.9 t 1.8 9 12t4.o
G 4 5.8 f](j 4 4.5 + 4.6
J 4 –0.lf].z 5 4.() + ().6

L (background) 2 ().8 + 2.2 2 3 .2+ 3,6

.—— ——— ——— —

‘Obtained by passing runoff liquid through a 45-~m filter.

Table XXII

Results of Leaching of Channel Sediments

Total Uranium in Sample
Station (ppm)

B 204 +40
D 5.9 t 1.2
J 2.7 f 0.6
L 4.6 ~ 1.0

Total Uranium in Fractions

Water Sediment
(ppb) (ppm)

6.5 ~ 1.4
3.9 f 1.0
0.0 t 1.0
0.0 t 1.0

Younger trees will have lower depth to lateral dis-
tance (d/l) ratios than will older trees. Shrubs have d/1
ratios of less than 1, forbs and grasses greater than 2.
The highest d/1 ratios were found for subshrubs.

C. Rooting Depths of Plants on Low-Level Radio-
active Waste Sites [T. S. Foxx, G. D. Tierney
(HSE-8/HSE-12), and J. M. Williams (HSE-12)]

An extensive bibliographic study was done on
rooting depths of 53 plant species found on low-level
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Ratio

(Amount of Leachate
in Sediment)/

(Total Uranium)

1.1
0.30
0.96
0.83

radioactive waste sites at Los Alamos National Labo-
ratory (Foxx 1984B). The plants are rooted in surface
materials composing the waste site covers that in-
clude weathered tuff, silty clay, sand, and gravel.
Presently, most sites have overburdens of 30 to 90
cm. The study indicates that regardless of soil type,
most grass species will root to depths greater than 90
cm, the exception being Junegrass (Koe/eria crktata).
The shallowest rooting grasses were found to be
bluegmss (Pea SPP.), fescue (Festuca SPP.), three-awn
(Aristida SPP.), and needle-and-thread grass (Stipa



comata). Side-oats grama (Boute/oua curtipendu/a)
and alkali sacaton (Sporobo/us arioides) were found
to root to depths greater than 457 cm. The majority of
the grass species studied root within the first 275 cm.

Forb species were more variable in depths. Species
such as alfalfa (Medicago sativa), gay feather (Liatris
punctata), and golden-weed (Hap/opappus spp.) root
below 460 cm, while roots of species such as yucca
(Yucca spp.) and groundsel (Senecio spp.) are within
the first 180 cm. Buckwheat (Eriogonum spp.), worm-
wood (Ar!emisia spp. ), cinquefoil (Potentilla spp.),
and goldenrod (So/idago spp. ) do not root deeper
than the first 270 cm.

Trees and shrubs commonly root deeper than 460
cm. Roots of shrubs and tree species such as one-seed
juniper (Juniperus monosperma) have been found at
great depths.

When three families of plants—the grass family,
sunflower family, and pea family—were compared, it
was found that the grass family rooted the shallowest
and the pea family the deepest. Rooting depth varies
with biological and environmental factors. These
should be considered when selection of specific spe-
cies is made for site stabilization.

D. Status of the Flora of the Los Alamos National
Research Park [T. S. Foxx and G. D. Tierney
(HsE-8/HsE-l 2)]

The flora of the Los Alamos National Research
Park (LA/NERP) and surrounding area is diverse but
not entirely unpatterned (Foxx 1984C). Six distinct
plant communities are encountered as one travels
from the eastern boundaries of the LA/NERP near
White Rock Canyon, across Pajarito Plateau, to
points beyond the western boundaries and near the
summit of Pajarito Mountain. The six plant com-
munities are named by the predominant vegetation
types. In order of increasing elevation, they are the
juniper grassland. piiion-juniper, ponderosa pine,
mixed conifer, spruce-fir, and subalpine meadow
communities.

Inhomogeneities within the six communities may
occur when deep canyons cross a community’s eleva-
tional domain, leading to an inversion of the order of
the communities. Other, more localized differences
in the vegetation pattern occur when special circum-
stances of exposure, water availability, substrate
(soils), and/or anthropogenic disturbance combine to
create special habitats that are reflected by unusual
associations of plant species. There are many kinds of
special habitats and unusual associations of plants
within the LA/NERP and its surrounding terrain.

Approximately 436 vascular plant species repre-
senting 67 families have been found in the plant
community sections that are cut by Water and Pa-
jarito Canyons. Very few of these species are pres-
ently regarded as endangered, threatened, or even
rare. However, 39 of them receive limited protection
under New Mexico laws.

Vegetation patterns of the LA/NERP and its im-
mediate surroundings have been affected by former
patterns of use on Pajarito Plateau. Some evidence of
disturbance dates to the pre-Spanish period
(archeological ruins and agricultural areas). Subse-
quent grazing, homesteading, and logging have ex-
tensively disturbed the three plant communities
(juniper grassland, piiion-juniper, and ponderosa
pine) that occupy the lower elevations. From 1940 to
the present, recreational and road development have
minimally disturbed the upper two plant com-
munities (mixed conifer and spruce-fir). The strong-
est agents of disturbance in recent times have been
fires, logging, and insect pests.

E. Estimating the Risks of Cancer Mortality and
Genetic Defects Resulting from Exposures to Low
Levels of Ionizing Radiation [T. E. Buhl and W. R.
Hansen (HSE-8)]

Estimators for calculating the risk of cancer and
genetic disorders induced by exposure to ionizing
radiation have been recommended by the US Na-
tional Academy of Sciences Committee on the Bio-
logical Effects of Ionizing Radiations, the United
Nations Scientific Committee on the Effects of
Atomic Radiation, and the International Committee
on Radiological Protection. These groups have also
considered the risks of somatic effects other than
cancer. The US National Council on Radiation
Protection and Measurements has discussed risk esti-
mate procedures for radiation-induced health effects.’

The recommendations of these national and inter-
national advisory committees have been sum-
marized in a report (Buhl 1984). In this report, two
procedures for risk estimation are presented for use
by the Department of Energy under the National
Environmental Policy Act of 1969 (NEPA). In the
first procedure, age- and sex-averaged risk estimators
calculated with United States average demographic
statistics would be used with estimates of radiation
dose to calculate the projected risk of cancer and
genetic disorders that would result from the opera-
tion being reviewed under NEPA. If more site-speci-
fic risk estimators are needed, and the demographic
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information is available, a second procedure is de-
scribed that would involve direct calculation of the
risk estimators using recommended risk-rate factors.
.4 computer program (REPCAL) was written to
perform this calculation and is described in the re-
port.

F. HUMTRN: Documentation and Verification for
an ICRP Based Age- and Sex-Specific Human Simu-
lation Model for Radionuclide Dose Assessment [A.
F. Gallegos and W’.J. Wenzel (HSE-8)]

A dynamic human simulation model HUMTRN
has been designed specifically as a major module to
BIOTRAN (an environmental simulation model). It
integrates climatic, hydrologic, atmospheric. food
crop, and herbivore simulation, human dietary and
physiological characteristics, and metabolism of
radionuclides to predict radiation doses to selected
organs of both sexes in different age groups (Gallegos
1984). The model is based on age- and sex-specific
equations developed for predicting human radio-
nuclide transport from metabolic and physical
characteristics. These characteristics are modeled
from studies documented by the International Com-
mission on Radiological Protection (ICRP Report
23).

The HUMTRN module allows cumulative doses
from uranium or plutonium radionuclidcs to be
predicted by modeling age specific anatomical,
physiological, and metabolic characteristics of in-
dividuals between I and 70 years of age. It can track
radiation exposure and radionuclide metabolism for
any age group for specified daily or yearly time
periods. The simulated daily dose integration of eight
or more simultaneous air. water, and food intakes
gives a new. comprehensive, dynamic picture of
radionuclide intake, uptake, and hazard analysis of
complex scenarios.

G. Silver Transport in Cahon de Valie [Claudine A.
Kasunic, Roger W. Ferenbaugh (HSE-8), and
Ernest S. Gladney (HSE-9)]

Beginning in the 1940’s, the Los Alamos National
Laboratory began discharging spent photographic
solutions into a small canyon tributary to Canon de
Vane. These solutions consisted of untreated spent x-
ray fixing baths that contained silver (silver
thiosulfate). There are no records of the total volume
of discharges over the years. However, operations at
the photographic laboratory ran 24 hours a day until

the mid-1 960s, when operations dropped to 16 hours
a day, and ultimately to 8 hours a day (5 days a week).
In the late 1970s, silver recovery from the x-ray fixing
baths by use of ion exchange columns was im-
plemented.

The purpose of this study was to determine the
extent of silver contamination in the canyon receiv-
ing the silver solution discharge. Samples of water,
vegetation, sediment, and soil were collected along
the canyon channel and analyzed for silver.

As might be expected, silver concentrations de-
creased with progression down the canyon. At ap-
proximately 300 m distance from the discharge point,
the silver levels in vegetation approached back-
ground concentrations. Silver concentrations in sedi-
ments and soils. however, remained significantly
higher than background for about 420 m. The small
tributary into which the photographic waste solution
is discharged converges with Cation de Vane at a
distance of about 90 m, so above-background silver
concentrations are detectable in Caiion de Vane.

Near the mouth of the waste outfall, the soil and
rocks were stained black with silver oxide. Waste
discharge is not continuous, and apparently in this
area. which is devoid of vegetation, silver solutions
evaporated and oxidation of silver occurred. Farther
down the canyon, the surface flow infiltrates into
alluvium and no surface deposits of silver are evi-
dent. The maximum silver concentrations detected
were 20,000-25.000 ppm in sediment, 10,000-15,000
ppm in soil, and 8-10 ppm in grass and trees. In the
area of highest silver concentrations in soil, above-
background silver concentrations were found to a
depth of about 1 m.

H. Transport of Radionuclides from the LAMPF
Lagoons [G. H. Brooks, Jr., R. W. Ferenbaugh, and
W. D. Purtymun (HSE 8)]

The eflluent release area near the Los Alamos
Meson Physics Facility’s (LAMPF’s) lagoons was
sampled for ‘Be, ‘~Co, ‘H, ~~Mn, ~~Na,and 8~Rbtwice
during 1984 (June and December). The sampling
locations are shown in Fig. 36 and results in Table E-
XLVII. The quality of the effluent is detailed in Table
E-X XXVII. The following observations can be made
from

1.
examining these data:
The concentration of each radionuclide in sam-
ples of LA MPF’s eflluent was less than 1Voof
the Department of Energy’s Concentration
Guide for Controlled Areas.
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Fig. 36. Sampling locations in the effluent discharge path from the Los Alamos Meson
Physics Facility’s lagoons.

The concentrations of 7Be, “CO, l~JCs,54Mn,and
‘~Na in water and sediment samples were
similar to those found in previous years (ESG
1983 and ESG 1984).
The concentrations of ‘H in water and sediment
samples were slightly higher than in previous
years (ESG 1983 and ESG 1984). These re-
latively higher levels most likely resulted from
LAMPF’s higher beam currents and longer op-
erating times during 1984.
The levels of 8JRb in water and sediment sam-
ples were substantially higher at sampling loca-
tions nearest the lagoons (Stations 1, 2, and 3)
when compared with data from previous years
(ESG 1983 and ESG 1984). These relatively
higher concentrations are due to increased use
of stable ‘sRb in experimental targets.

Surface concentrations of all the radionuclides
sampled decreased precipitously beyond Station 4,
where the effluent sinks into the alluvium. All the
stations were dry, except for Station 8, for the June
sampling period. The last four stations were dry for
the December sampling period.

All the radionuclide concentrations (except for ‘Be)
in water and sediment samples were higher in winter
than summer. Greater uptake of radionuclides by
increased plant and algae growth in summer reduces
radioactivity in the water and sediments. This is a
commonly observed ecological phenomenon (Odum
1971, Menzel 1965, and Woodwell 1967).

1. BlOTRAN Models [W. J. Wenzel, A. F. Gallegos,
G. H. Brooks, Jr., D. L. Mayfield (HSE-8) and J. C.
Rodgers (HSE-12)]

1. Introduction. The BIOTRAN computer model
was developed by the Laboratory over the past 11
years to predict and assess the impact to people from
acute and chronic releases of pollutants. Thirteen
modules have been developed and integrated to
simulate soils, plants, animals, humans, and popula-
tion dynamics. The modules are driven by a Monte
Carlo climate simulator. Each module is coupled
with two- and three dimensional color graphics that
allow rapid verification of complex scenario simula-
tions.

The BIOTRAN code is a dynamic, mechanistic
model that realistically simulates environmental
processes for daily and yearly time periods. It is used
to simulate radionuclide and nutrient transport at
Los Alamos to help interpret environmental surveil-
lance data. It is also used for special studies and for
environmental training courses.

2. User’s Manual. A B1OTRAN User’s Manual
was developed in 1984 to document each module on
various computer systems (VAX, CDC 7600,
CRAY). The manual has four parts for each module:
a description of the module, a description of the input
requirements, examples, and the code and its flow
chart.
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3. Recent Developments. After development of
a human metabolic model, HUMTRN (Gallegos
1984), a cancer risk prediction model was developed
based on work by Buhl and Hansen (Buhl 1984). The
cancer risk model called EFFECTS calculates the
number of cancer mortalities as a function of age and
sex for a dynamic population.

The B1OTRAN model was also expanded to
simulate environmental transport of stable elements.
For example, transport of the major nutrients nitro-
gen, phosphorus, and potassium can now be simula-
ted. This development of nutrient cycling extends
B1OTRAN capabilities into new areas such as haz-
ardous chemical risk assessment, watershed manage-
ment, and farm and range management.

J. Measurement and Modeling of Gamma Doses
from LAMPF Emissions [B. M. Bowen, D. M. Van
Etten, A. 1.Chen, and W. A. Olsen (HSE-8)]

1. Introduction. Portable. high pressure ioniza-
tion chambers (H PICS) were used to measure short-
term gamma radiation levels produced by air activa-
tion products from LAMPF. These measurements
were in addition to those made by the
thermoluminescent dosimeter (TLD) network that
measures long-term gamma radiation levels. A
Gaussian-type atmospheric dispersion model that
assumes an infinite plume (that is, uniform radio-
nuclide concentrations are assumed around receptor
point) was used to predict absorbed gamma dose.
Onsite meteorological and stack release data were
inputs to the model.

Shorl-term gamma absorbed doses were measured
by HPICS at azimuths of 0° (north). 22° (north-
northeast), and 45° (northeast) from the LAMPF
stack during the year. Daily contributions of gamma
levels by LAMPF were determined by subtracting
background levels at all three sites. The background
was estimated by the total gamma levels during
periods when the L.AMPF plume was not affecting
the sites.

2. Results. Daily model predictions, based on
integration of 15-minute period predictions. were
made and compared with measured values. There
were 49 days during the summer in which all three
HPICS were operating and when at least one recorded
a daily gamma level of at least 100 ~Rad. Figure 37
shows the wind rose for this period. Note that the
predominant winds are typically SSW and SW over
L,4MPF. The high frequency of SSW and SW winds

Fig. 37.

‘i’ s ~

Wind rose for nearest offsite location

from LAMPF (7A-53) during a 49-day

modeling study.

is due in large part to the afternoon and evening up-
valley winds. These predominant winds transport the
LAMPF stack emissions toward East Gate (Station 6
in Fig. 1I), the nearest fence line location.

Comparison of the predicted and measured daily
gamma doses due to LAMPF emissions at three sites
is shown in Fig. 38. There is very good correlation
between the predicted and measured data. Correla-
tion is strongest at the NNE site and weakest at the
NE site. Note that the model over the entire 49-day
period closely predicts the gamma levels (1080/0 at
HPIC NO. 2 and 96V0at HPIC No. 3, while it only
predicts 61 Yoof the gamma levels at HPIC No. 1.
This rather large difference of slope of HPIC No. I
data may be related to the large difference of wind
frequency in S and SSW winds.

The model was also used to predict annual gamma
levels on State Road 4 during 1984 due to LAMPF
emissions. Predicted gamma absorbed doses ranged
from approximately 90 mrad to the NNE of LAMPF,
75 mrad to the NE, and 17 mrad to the NW. An
average of nearly 50 mrad was predicted in the sector
that is NW to NE of LAMPF, This compares
favorably with the 44 mrad as measured by the TLD
network (see Section IV.A).
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APPENDIX A

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

The concentrations of radioactive and chemical
contaminants in air and water samples are compared
with pertinent standards in regulations of several
federal and state agencies to verify the Laboratory’s
compliance. Laboratory operations are conducted in
accordance with directives and procedures contained
in DOE Order 5480.1A (Environmental Protection,
Safety, and Health Protection Program for DOE
Operations), Chapter XI (Requirements for Radia-
tion Protection), DOE Order 5484.1 (Environmental
Radiation Protection, Safety, and Health Protection
Information Reporting Requirements), Chapter III
(Effluent and Environmental Monitoring Program
Requirements), and DOE Order 5480.4 (Environ-
mental Protection, Safety, and Health Protection
Standards).

In the case of radioactive materials in the environ-
ment, guides contained in Chapter XI are used as a
basis for evaluation. The standards are listed in Table
A-I as Concentration Guides (CGS). A C’G is the
concentration of radioactivity in air breathed con-
tinuously or water constituting all that ingested dur-
ing 50 years that will result in whole body or organ
doses equal to the Radiation Protection Standards in
the fiftieth year (RPSS, listed in Table A-11) for inter-
nal and external exposures.

Obviously, there are uncertainties in relating CGS
to RPSS. Uncontrolled Area CCJScorrespond to RPSS
for the general public, whereas Controlled Area CGS
correspond to RPSS for workers. Thus, common
practice and stated DOE policy in Chapter XI are
that operations shall be “conducted in a manner to
assure that radiation exposure to individuals and
population groups is limited to the lowest levels
reasonably achievable. ”

Because some radioisotopes remain in the body
and cause exposure long after intake has occurred,
the RPSS require consideration of dose commitment
caused by inhalation, ingestion, or absorption of such

isotopes. For purposes of this report, 50-yr dose
commitments were calculated where appropriate us-
ing dose factors from Reference A 1.

For chemical pollutants in water supply, the con-
trolling standards are those promulgated by either the
Environmental Protection Agency (EPA) or the New
Mexico Environmental Improvement Division
(NMEID), see Table A-III). EPA’s primary max-
imum contaminant level (MCL) is the maximum
permissible level of a contaminant in water which is
delivered to the free flowing outlet of the ultimate
user of a public water system. ‘iz

The EPA’s secondary drinking water regulations
control contaminants in drinking water that primar-
ily affect aesthetic qualities relating to public accep-
tance of drinking water. At considerably higher con-
centrations of these contaminants, health implica-
tions may also exist as well as aesthetic
degradations.”’

Radioactivity in public water supply is governed
by EPA regulations containedin40CFR141.’: These
regulations provide that combined ‘zbRa and ‘~8Ra
shall not exceed 5 X 10-y pCi/m!l (5 pCi/!?) and gross
alpha activity (including ‘lbRa. but excluding radon
and uranium) shall not exceed 15 X 10-” pCi/m~ (15
pCi/!2). A screening level of 5 X 10--’pCi/m~ (5 pCi/!)
is established as part of the monitoring requirements
to determine whether specific radium analyses must
be performed. Plutonium concentrations are com-
pared to the EPA gross alpha MCL of 15 X 10-’)
~Ci/m~ ( 15 pCi/f!).A2

For manmade beta and photon emitting radio-
nuclides, the EPA drinking water regulations specify
that a concentration be limited to a level that would
result in a dose of 4 mrem/yr calculated according to
a specified procedure. The EPA calculated value for
tritium (3H) is 20 X 10-h pCi/mJ? and for cesium
(1’7Cs)is 200 X 10-’ pCi/mQ. ”
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Table A-I

DOE Concentration Guides (CGS)

Concentration Guides for Uncontrolled Areasa*b Concentration Guides for Controlled Areas@

CG for Air CG for Water

Nuclide (~Ci/mt) (~Ci/mt)

3H

7Be
11c,13N,150

41Ar

89sr

90Srd

1311d

137CS

238~

239pud
24lAm

U, naturalc

2 x 10–7
---

3 )( 10–8
4 )( 10–8

3 x 10–10
3 x 10–11
1 x 10–10
5 x 10–10

7 x 10–14
6 )( 10–14
2 x 10–13

(pg/m3)c

6 X 106

3 x 10–3
2 x 10–3

-..
---

3 )( 10–’5
3 )( 10–7
3 x 10–7
2 x 10–5

5 x 10JJ
5 )( 10–6

4 x 10–6

6 x 10–7

CG for Air CG for Water

Nuclide (~Ci/mt) (~Ci/mt)

3H

‘Be
11c,13N,150

41Ar

89sr

9oSq.

1311d

137(=s

238pu

239pud

24 lAm

U, naturalc

5 x 10–6
---

1 x 10–6
2 x 10–6
3 x 10-8
1 x 10–9
4 )( 10–9

1 x 10–8

2 x 10–12
2 x 10–12
6 X 10–12

(pg/m3Y

1.8 X 108

1 x 10–1
5 x 10–2

3 x 10–4
1 x 10–5
3 )( 10–5

4 x 10–4

1 )( 10–4
1 x 10–4
1 x 10–4

2 x 10-5

—————————

‘This table contains the most restrictive CGS for nuclides of major interest at the Laboratory (DOE Or-
der 5480. 1A, Chapter XI).
“CGS apply to radionuclide concentrations in excess of that occurring naturally or due to fallout.
COnecurie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium masses may
be converted to the DOE “uranium special curie” by using the factor 3.3 X 10-13 vCi/pg.

‘The CGS of 239Puand ‘OSrare the most appropriate to use for gross alpha and gross beta CGS, respec-
tively.
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Table A-II

DOE Radiation Protection Standards for

External and Internal Exposures

Individuals and Population Groups in Uncontrolled Areas

AMUd Dose Equivalent or k Commitment’ (mrem)

Baaed on Dose to Individuals Based on an Average Dose

at Points of to a Suitable Sample

Type of Exposure Maximum probable Exposure of the Exposed Poputationb

Whole body, gonads, or bone marrow 500 170
Other organs 1500 500

Individuals in ControUed Areas

Dose Equivalent
[Dose or Dose

Type of Exposure Exposure Period Commitment’ (snrem)]

Whole body, head and trunk, gonads, lens of Year 5 Oood

the eyes} red bone marrow, active blood Calendar Quarter 3(K)O

forming organs.

Unlimited areas of the skin (except hands Year 15 Ooo

and forearms). Other organs, tissues. and Calendar Quarter 5000

organ systems (except bone).

Bone Year 30000
Calendar Quarter 10000

Forearms’ Year 30000

Calendar Year 10 Ooo

Handsr and feet Year 75 Ooo

Calendar Year 25 000

—.————————
‘In keeping with the DOE policy on lowest practicable exposure, exposures to the public shall be limited to

as small a fraction of the respective annual dose limits as is practicable. These Radiation Protection

Standards apply to exposures from Laboratory operations, so excludecontributionsfrom cosmic,

terrestrial, global fallout, self-irradiation, and medical diagnostic radiation sources. They are from DOE

Order 5480. IA, Chapter XI.

bSee Paragraph 5.4, FRC Report No 1 (Reference A4) for discussion on concept of suitable sample of

exposed population.

CAbeta exposure below a maximum energy of 700 keV will not penetrate the lens of the eye; therefore, the

applicable limit for these energies would he that for the skin (15 000 mrem)/year).
‘In special cases with the approval of the Deputy Assistant Secretary for Environmental Safety and

Health, a worker may exceed 5000 mrem/year provided his or her average exposure per year since age 18
wrll not exceed 5000 mrem/year. This does not apply to emergency situations.

‘Atl reasonable effort shall be made to keep exposure of forearms and hands to the general limit for the

skin.
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Table A-III

Maximum Contaminant Level (MCL) in Water Supply for
Inorganic Chemicals and Radiochemicals’

inorganic Chemical MCL
Contaminant (m~JO Radiochemical Contaminant

Ag
As
Ba
Cd
Cr
Fb
Hg
NOq
Pb
Se

C.t

Cu
Fe
Mn
so,
Zn
TDS
pH

Primary Standard’

0.05 137C5

0.05 Gross alphad
1.0 3H

0.010 238PU

0.05 239pu

2.0

0.002

45

0.05

0.01

Secondary StandardsC

250
1.0
0.3

0.05

250

5.0

500

6.5 -8.5

MCL
(~ci/n@

200 x 10-9
5 x 10-9

20x 10-6
15 x 10-9
15 x 10-9

‘Reference A2.
bBased on annual average of the maximum daily air temperature of 14.6 to 17.7“C.
‘Reference A3.
‘See text for discussion of application of gross alpha MCL
~Ci/ml.

REFERENCES A3.

A 1. US Department of Energy, “A Guide for Envi-
ronmental Radiological Surveillance at U.S. De-
partment of Energy Installations,” US Depart- A4.
ment of Energy report DOE/EP-0023 (July
1981).

and gross alpha screening level of 5 x 10-9

US Environmental Protection Agency, “Na-
tional Secondary Drinking Water Regulations,”
Federal Register 44( 140) (July 19, 1979).

Federal Radiation Council, “Background Mate-
rial for the Development of Radiation Protec-
tion Standards,” Federal Radiation Council Re-
pOrtNo. 1 ( 1960).

A2. US Environmental Protection Agency, “Na-
tional Interim Primary Drinking Water Regula-
tions,” US Environmental Protection Agency
report EPA-570/9 -76-O03 ( 1976) and 40CFR141.
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APPENDIX B

PROCEDURES FOR SAMPLING AND DATA HANDLING

A. Thermoluminescent Dosimeters

The thermoluminescent dosimeters (TLDs) used
at the Laboratory are lithium fluoride (Li F) chips, 6.4
mm square by 0.9 mm thick. The TLDs, after being
exposed to radiation, emit light upon being heated.
The amount of light is proportional to the amount of
radiation to which the TLD was exposed. The TLDs
used in the Laboratory’s environmental monitoring
program are insensitive to neutrons, so the contribu-
tion of cosmic neutrons to natural background radia-
tion is not measured.

The chips are annealed at 400”C for 1 h and then
cooled rapidly to room temperature. This is followed
by annealing at 10O°C for 1 h and again cooling
rapidly to room temperature. In order for the anneal-
ing conditions to be repeatable, the chips are put into
rectangular borosilicate glass vials that hold 48 LiF
chips each. These vials are slipped into a borosilicate
glass rack so they all can be placed at once into the
ovens maintained at 40VC and 100”C.

Four LiF chips constitute a dosimeter. The LiF
chips are contained in a two part threaded assembly
made of an opaque yellow acetate plastic. A calibra-
tion set is prepared each time chips are annealed. The
calibration set is read at the start of the dosimetry
cycle. The number ofdosimeters and exposure levels
are determined for each calibration in order to effi-
ciently use available TLD chips and personnel. Each
set contains from 20 to 50 dosimeters. These are
irradiated at levels in the range between OmR and 80
mR using an 8.5 mCi ‘~’Cs source calibrated by the
National Bureau of Standards.

A factor of 1 rem (tissue) = 1.050 mR is used in
evaluating the dosimeter data. This factor is the
reciprocal of the product of the roentgen-to-rad con-
version factor of 0.958 for muscle for 177CSand the
factor 0.994, which corrects for attenuation of the
primary radiation beam at electronic equilibrium
thickness. A rad-to-rem conversion factor of 1.0 for
gamma rays is used as recommended by the Interna-
tional Commission on Radiation Protection. ”[ 11:A
method of weighted least squares linear regression is

used to determine the relationship between TLD
reader response and dose (weighting factor is the
variance). ”~

The TLD chips used are all from the same produc-
tion batch and were selected by the manufacturer so
that the measured standard deviation in TL sensitiv-
ity is 2.0 to 4.00/0 of the mean at a 10 R exposure. At
the end of each field cycle, whether calendar quarter
or the Los Alamos Meson Physics Facility operation
cycle. the dose at each network location is calculated
along with the upper and lower limits at the 950/0
confidence level.B4 .4t the end of the calendar Year,

individual field cycle doses are summed for each
location. IJncertainty is calculated as summation in
quadrature of the individual uncertainties.

B. Air Sampling

1. Sampling Procedures. Samples are collected
monthly at 26 continuously operating stations. ~s Air
pumps with flow rates of about 3 f?/sec are used.
Atmospheric aerosols are collected on 79 mm diame-
ter polystyrene filters. Each filter is mounted on a
cartridge that contains charcoal. This charcoal is not
routinely analyzed for radioactivity. However. if an
unplanned release occurs, the charcoal can be
analyzed for any ‘3’1it may have collected. Part of the
total air flow (2.4 to 3.1 m~/see) is passed through a
cartridge containing silica gel to adsorb atmospheric
water vapor for tritium analyses. Air flow rates
through both sampling cartridges are measured with
rotameters and sampling times recorded. The entire
air sampling train at each station is cleaned, repaired,
and calibrated on an as-needed basis.

Two clean, control filters are used to detect any
possible contamination of the 26 sampling filters
while they are in transit. The control filters accom-
pany the 26 sampling filters when they are placed in
the air samplers and when they are retrieved. Then
the control filters arc analyzed for radioactivity just
like the 26 sampling filters. Analytical results for the
control filters are subtracted from the appropriate
gross analytical results to obtain net analytical data.
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At one onsite location (N050-E040) atmospheric
radioactivity samples are collected weekly. At-
mospheric particulate matter on each weekly filter is
counted for gross alpha and gross beta activities,
which help trace temporal variations in atmospheric
radioactivity concentrations. The same measure-
ments are made on a monthly filter from the
Espafiola (Station 1) regional air sampler.

On a quarterly basis, the monthly filters for each
station are cut in half. The filter halves are combined
to produce two quarterly composite samples for each
station. The first group is analyzed for 2S3PU,23g240Pu,
and 141Am(on selected filters). The second group of
filter halves is saved for uranium analyses.

Filters from the first composite group are ignited in
platinum dishes, treated with HF-HNOJ to dissolve
silica, wet ashed with HN03-H202 to decompose
organic residue, and treated with HNOj-HCl to
ensure isotopic equilibrium. Plutonium is separated
from the resulting solution by anion exchange. For 11
selected stations, americium is separated by cation
exchange from the eluent solutions resulting from the
plutonium separation process. The purified pluto-
nium and americium samples are separately elec-
trodeposited and measured for alpha-particle emis-
sion with a solid state alpha detection system. Alpha
particle energy groups associated with the decay of
238pu 239240Pu,and 241Amare integrated and the con-
centr~tion of each radionuclide in its respective filter
sample calculated. This technique does not differen-
tiate between ‘39Pu and 2@Pu. Uranium analyses by
neutron activation analysis (see Appendix C) are
done on the second group of filter halves.

Silica gel cartridges from the 26 air sampling sta-
tions are analyzed monthly for tritiated water. The
cartridges contain a small amount of blue “indicat-
ing” gel at each end to indicate the degree of dessicant
saturation. During cold months of low absolute
humidity, sampling flow rates are increased to ensure
collection of enough water vapor for analysis. Water
is distilled from each silica gel cartridge and an
aliquot of the distillate is analyzed for tritium by
liquid scintillation counting.

Analytical quality control for analyses done in the
air sampling program are described in Appendix C.
In brief, both blanks and standards are analyzed in
conjunction normal analytical procedures. About
10% of the analyses are devoted to qualit y control.

minimum detection limit of an analytical technique
(see Appendix C) are sometimes obtained. Conse-
quently, individual measurements can result in
values of zero or negative numbers. Although a
negative value does not represent a physical reality, a
valid long-term average of many measurements can
be obtained only if the very small and negative values
are included in the population. Bc

Uncertainties reported for maximum and mini-
mum concentrations reflect uncertainties introduced
both in the field (flow rate and time determinations)
and laboratory (counting, pipetting, and so on).
These values indicate the precision of the maximums
and minimums and are twice the measurement un-
certainties.

Standard errors for the station and group (regional,
perimeter, onsite) means are calculated using the
following equation:

F
N ~-c,)’

i=1
SF=

N(N-1)

where

SE= standard deviation of c,
= = annual mean of a station or group of stations,
Ci= concentration for station i, and
N = number of concentrations (sampling periods).

Twice this value is reported as the uncertainty for the
station and group means.

C. Water Sampling

Surface and ground water sampling stations are
grouped by location (regional, perimeter, onsite) and
hydrologic similarity. Water samples are taken once
or twice a year. Samples from wells are collected after
suficient pumpage or bailing to ensure that the sam-
ple is representative of the aquifer. Spring samples
(ground water) are collected at the discharge point.

The water samples are collected in 4 ! (for radio-
chemical) and 1 f!(for chemical) polyethylene bottles.

2. Statistical Analysis. Measurements of the air The 4 f!bottles are acidified in the field with 5 ml of

particulate samples require that analytical or in- concentrated nitric acid and returned to the labora-

strumental backgrounds be subtracted to obtain net tory within a few hours of sample collection for

values. Thus, net values that are lower than the filtration through a 0.45 pm pore membrane filter.
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The samples are analyzed radiochemically ‘37CS,
2~sPu, ‘S9Z4[)PU,3H and total U, as well as for gross
alpha, gross beta, and gamma activities. Water sam-
ples for chemical analyses are handled similarly.

Storm runoff samples are analyzed for radio-
nuclides in solution and suspended sediments. The
samples are filtered through a 0.45 ~m filter. Solution
is defined as filtrate passing through the filter, while
suspended sediment is defined as the residue on the
filter.

D. Soil and Sediment Sampling
Two soil sampling procedures are used. The first

procedure is used to take surface composite samples.
Soils samples are collected by taking 5 plugs, 75 mm
in diameter and 50 mm deep, at the center and
corners ofa square area 10 m on a side. The five plugs
are combined to form a composite sample for radio-
chemical analysis.

The second procedure is used to take surface and
subsurface samples at one sampling location. Sam-
ples are collected from three layers in the top 30 cm of
soil. A steel ring is placed on the surface of the soil at
the sampling point. The soil enclosed by the ring is
then collected by under-cutting the ring with a metal
spatula. A second spatula is then placed on top of the
ring and the sample is transfered into a plastic bag.
The plastic bag is then marked with identifying infor-
mation: collection date. location, initials of collector,
and depth of soil collected.

The second step is to use a stainless steel core to
collect a sample from the 1-10 cm layer. The core is
placed directly on the surface cleared by the first
sample and driven into the ground. When the core is
at surface level, the surrounding soil is cleared away
from the core to avoid cross contamination of the
sample. Next a shovel or spatula is driven horizon-
tally under the core and the sample is transfered into
a plastic bag. The bag is labelled as described in the
previous paragraph.

A scoop or shovel is driven vertically downward
from the bottom of the 1-10 cm sample cavity to
collect a sample from the 10-30 cm layer. Care is
exercised to prevent cross contamination from sur-
rounding soil. The collected sample is transfered into
a plastic bag and labelled.

All three layers are preserved by freezing. All
equipment used for collection of these samples is
washed with a soap and water solution and dried with
paper towels. This is done before each sample is
taken to reduce the potential for cross contamination.

Sediment samples arc collected from dune buildup
behind boulders in the main channels of perennially

flowing streams. Samples from the beds of intermit-
tently flowing streams are collected in the main chan-
nel.

Depending on the reason for taking a particular
soil or sediment sample, it may be analyzed to detect
any of the following: gross alpha and gross beta
activities, total uranium, 90Sr, 1‘?CS, ~s8Pu, and
‘~gz~’)Pu.Moisture distilled from soil samples may be
anal yzed for ~H.

E. Meteorological Monitoring

Meteorological data are continuously monitored
on instrumented towers at five Laboratory locations.
Measurements include wind speed and direction,
standard deviations of wind speed and direction,
vertical wind speed and its standard deviation, air
temperature, dewpoint temperature, relative
humidity, solar radiation, and precipitation.

These parameters are measured at discrete levels
on the towers at heights ranging from ground level to
91 m. Each parameter is measured every 3 to 5 sec
and averaged or summed over 15 min intervals. Data
are recorded on digital cassettee tape or transmitted
by phone line to a microcomputer at the Occupa-
tional Health Laboratory at TA-59.

Data validation is accomplished with automated
and manual screening techniques. One computer
code compares measured data with expected ranges
and makes comparisons based known meteorological
relationships. Another code produces daily plots of
data from each tower. These graphics are reviewed to
provide another check of the data. This screening
also helps to detect problems with the instrumenta-
tion that might develop between the annual or semi-
annual (depending upon the instrument) calibra-
tions.
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APPENDIX C

ANALYTICAL CHEMISTRY METHODOLOGY

A. Radioactive Constituents

Environmental samples are routinely analyzed for
the following radioactive constituents: gross alpha,
gross beta, gross gamma, isotopic plutonium,
americium, uranium, cesium, tritium, and stron-
tium. The detailed procedures have been published
in this appendix in previous years.c’cz Occasionally
other radionuclides from specific sources are de-
termined: ‘Be, 2zNa, ‘°K. 51Cr,bOCo,bsZn, ‘3Rb, 10bRu,
I34(=s 140Ba,152Eu,154Eu,and 22bRa. All but 22bRaare
dete~mined by gamma-ray spectrometry on large
Ge(Li) detectors. Depending upon the concentration
and matrix, ~2bRais measured by emanationC3 or by

ZIOB1decay product. (’4gamma-ray spectrometry of its
Uranium isotopic ratios (23sU/238U)are measured by
neutron activation analysis where precision of f5Yo
are adequate.c’s More precise work still requires mass
spectrometry.

B. Stable Constituents

A number of analytical methods are used for vari-
ous stable elements. The choice of method is based
on many criteria, including the operational state of
the instruments, expected concentrations in samples,
quantity of sample available, sample matrix, and
Environmental Protection Agency (EPA) regulations.

Instrumental techniques available include neutron
activation, atomic absorption, ion chromatography,
color spectrophotometry, potentiometry, and com-
bustion analysis. Standard chemical methods are also
used for many of the common water quality tests.
.Atomic absorption capabilities include flame,
furnace, mercury cold vapor, and hydride generation,
as well as flame emission spectophotometry. The
methods used and references for determination of
various chemical constituents are summarized in
Table C-I.

C. Analytical Chemistry Quality Evaluation Pro-
gram

1. Introduction. Control samples are analyzed in
conjunction with the normal analytical chemistry
work load. Such samples consist of several general
types: calibration standards, reagent blanks, process
blanks, matrix blanks, duplicates. and standard refer-
ence materials. .Analysis of control samples till two
needs in the analytical work. First, they provide
quality control over analytical procedures so that
problems that might occur can be identified and
corrected. Secondly, data obtained from analysis of
control samples permit evaluation of the capabilities
of a particular analytical technique for determination
of a given element or constituent under a certain set
of circumstances. The former function is analytical
quality control: the latter is quality assurance.

No attempt is made to conceal the identity of
control samples from the analyst. They are submitted
to the laboratory at regular intervals and analyzed in
association with other samples; that is, they are not
handled as a unique set of samples. We feel it would
be difficult for analysts to give the samples special
attention, even if they are so inclined. We endeavor
to run at least 10VOof stable constituent analyses and
selected radioactive constituent analyses as quality
assurance samples using the materials described
above. A detailed description of our Quality As-
surance program and a complete listing of our annual
results have been published. C5b-cb2

2. Radioactive Constituents. Quality control and
quality assurance samples for radioactive constit-
uents are obtained from outside agencies as well as
prepared internally. The Quality Assurance Division
of the Environmental Monitoring Systems Labora-
tory (EPA—Las Vegas) provides water, foodstuff,
and air filter standards for analysis of gross alpha,
gross beta, 3H, 40K,bOCo,b5Zn, 90Sr. 10bRu,134CS,137CS,

98



22cRa and 239’240Puas part of an ongoing laboratory
intercomparison program. They also distribute refer-
ence soil samples that have been characterized for
235u 238u 228Th 230Th, 232Th, 226Ra, 228Ra, and 210Pb.

The’ Nati&nal Bureau of Standards (NBS) provides
two soil and sediment Standard Reference Materials
(SRM) for environmental radioactivity. These SRMS
are certified for ‘°Co, 90Sr, 137CS,22GRa,230Th, ~q8Pu,
~W.~a~pu,zQlam,and several other nuclides. The DOE’S

Environmental Measurements Laboratory also
provides quality assurance samples.

Soil, rock, and ore samples obtained from the
Canadian Geological Survey (CGS) are used for
quality assurance of uranium and thorium de-
terminations in silicate matrices.cc3 Our own “in-
house” standards are prepared by adding known
quantities of liquid NBS radioactivity SRMS to blank
matrix materials.

3. Stable Constituents. Quality assurance for the
stable constituent analysis program is maintained by
analysis of certified or well-characterized environ-
mental materials. The NBS has a large set of silicate,
water, and biological SRMS. The EPA distributes
mineral analysis and trace analysis water standards.
Rock and soil reference materials have been obtained
from the CGS and the United States Geological
Survey (USGS). Details of this program have also
been published. c5c-cc2

The analytical quality control program for a speci-
fic batch of samples is the combination of many
factors. These include the “fit of the calibration
curve,” instrument drift, calibration of the instru-
ment and/or reagents, recovery for SRMS, and
precision of results. In addition, there is a program
for evaluation of the quality of results for an individ-
ual water sample. These individual water sample
quality ratios are the sum of the milliequivalent
(meq) cations to the sum of meq anions, the meq
hardness to the sum of meq Ca+J and Mg+z, the
observed total dissolved solids (TDS) to the sum of
solids, the observed conductivity to the sum of con-
tributing conductivities. as well as the two ratios
obtained by multiplying (0.01) X (conductivity) and
dividing by the meq cations, and the meq anions.

4. Indicators of Accuracy and Precision. Ac-
curacy is the degree of difference between average test
results and true results, when the latter are known or
assumed. Precision is the degree of mutual agreement
among replicate measurements (frequently assessed
by calculating the standard deviation of a set of data
points). Accuracy and precision are evaluated from

results of analysis of reference materials. These re-
sults are normalized to the known quantity in the
reference material to permit comparison among ref-
erence materials of similar matrix containing dif-
ferent concentrations of the analyte:

Reported Quantity

r = Known Quantity “

A mean value (R) for all normalized analyses of a
given type is calculated as follows for a given matrix
~ype (N-is total number of analytica”

~ = >r,

N-

The standard deviation (s) of R is

dete~minations):

alculated assum-
ing a normal distribution of the population of
analytical determinations (N):

S=m
These calculated values are presented in Table C-

11.The mean value of R is a measure of the accuracy
of a procedure. Values of R greater than unity in-
dicate a positive bias and values less than unity a
negative bias in the analysis.

The standard deviation is a measure of precision.
Precision is a function of the concentration of
analyte; that is, as the absolute concentration ap-
proaches the limit of detection, precision de-
teriorates. For instance, the precision for some 3H
determinations is quite large because many standards
approached the limits of detection ofa measurement.
We are attempting to address this issue by calculating
a new quality assurance parameter:

where X~ and ~, are the experimentally determined
and certified/consensus mean elemental concentra-
tions, respectively. The SE and SCparameters are the
standard deviations associated with ~~ and XC, re-
spectively. An analysis will be considered under con-
trol when this condition is satisfied for a certain
element in a given matrix. Details on this approach
are presented elsewhere. cGOCb~

Data on analytical detection limits are in Table C-
111.
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Technique

Table C-I

Analytical Methods for Various Stable Constituents

Standard Chemical Methods

Color Spectrophotometry

Neutron Activation
Instrumental Thermal

Instrumental Epithermal

Thermal Neutron Capture
Gamma Ray

Radiochemical

Delayed Neutron Assay

Atomic Absorption

Ion Chromatography

Potentiometric

Combustion

Stable Constituents Measured

Total Alkalinity, Hardness,
SO;, TDS, Conductivity

NO;,PO: ,Si,Pb,Ti

Al,Sb,As,Ba,Br,Ca,Ce,C s,Cl,Cr,
Co, Dy,Eu,Au,Hf,In,I,Fe, La,Lu,
Mg,Mn,K,Rb,Sm,Sc,Se, Na,Sr,S,
Ta,Tb,Th,Ti,W,V,Yb,Zn

Al,Sb,As,Ba,Br,Cs, Cr,F,Ga,Au,
In,I.La,Mg,Mn,Mo,Ni,K,Sm, Se,
Si,Na,Sr,Th,Ti,W,U,Zn,Zr

Al,B,Ca,Cd,C,Gd,H,Fe,Mg
N, P,K,Si,Na,S,Ti

Sb,As,Cu,Au,Ir, Hg,Mo,Os,Pd
Pt,Ru,Se,Ag,Te,Th, W,U,La,Ce,
Pr,Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,
Yb,Lu,235U/23%J,238pu,239pu

u

Sb,As,Ba,Be,Bi,Cd,Ca,Cr,Co,Cu
Ga,In,Fe,Pb,Li, Mg,Mn,Hg,Mo,
Ni,K,Se,Si,Ag,Na,Sr,Te,Tl,Sn,
Ti,V,Zn

F-, Cl-,Br-,NO-
NO;, SO;2, PC);:

F-,NHj ,pH

C,N,H,S

References

C6

C6

C7,12,13,14,15

C7,9,16,17,18,19,20,21

C7,22,23,24,25,26,27,28,29

C5,6,7,30,31,32,33,34,35,36,
37,38,51

C7,8,1O,11,39,4O

C6,41,43,44,45,46,47,48,52,
53,54

C49

C50,C55

C29
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Analysis

Gross alpha
Gross beta
3H

‘zNa
“K
‘co
W%
“7CS
‘z6Ra
“%
239’2mPu

Ag
Al
As
B
Ba
Be
Bi
Br
Ca
Cd
Ce
c1

co
Conductivity
Cr
Cs
Cu

m
Eu
F
Fe
Gd
Hardness
Hf
Hg
HNO,
I

Table C-II

Summary of Analytical Quality Assurance Results for Radiachemical
md Stable Element Analyses Completed in HSE-9 During CY 1984 by Matrix

Silicates
[R& s (N)]

.—
-.

0.88 * Oii (3)
1.16+0.04(3)

---

0.96 + 0.34 (3)
I .05* 0.13 (45)

—.

0.86 + 0.16 (3)
0.87 * 0.13 (3)

--

1.03 (2)
---

0.99 t 0.06 (7)
1.22(1)
0.94 * 0.07 (15)

--
--

1.03 * 0.08 (4)
0.72(1)
1.01 * 0.07 (8)

--

0.96 * 0.01 (4)
—-

1.00to.14 (3)
1.09 ~ 0.23 (42)
0.74 t 0.03 (3)
0.96&0.12(16)
0.96 & 0.06( 12)
0.98 * 0.24( 19)
1.03* 0.02 (5)
0,99(1)

-—

I .07* 0.04 (4)
.-
.-
.-

Waters and Urines Biological
[R& s (N)]

1.28 A 0.32 (16)
1.47 * 0.35 (16)
0.93 & 0.09 (264)
1.03 (2)

—
—

1.06 & 0.24 (12)
1.04 & 0.24.(60)
0.94*0.14(9)
0.87 * 0.12 (36)
0.96 f 0.14 (62)

1.01 * 0.07 (35)
1.20~ 0.12(7)
1.01 & 0.08 (22)

--

1.08 * 0.09 (19)
—-
-—
-—

0.99 * 0,04 (17)
0.96 * 0.09 (48)

-—

0.97 t 0.05(15)
---

1.01 f0.02 (15)
1.O3*O.1O(2I)

---

1.02t 0,13(16)
---
.-.

0.99 + 0.06 (4)
I.01 A0.02 (3)

.. .

0.99 * 0.03 (7)
---

o.94to.15 (15)
0.97 * 0.08 (3)

---

[R+ s (N)]

.-
--
—
—

0.96 * 0.06 (3)
0.99 & 0.05 (3)
0.88 f0.21 (12)
IJ4 A ().34 (6)

.-

.-

0.90 * 0.02 (3)

-.

0.98 & 0.09 (10)
0.96 ~ 0.14 (84)
1.02(1)
1.27 ~ 0.49 (19)

—
—-

0.89 A 0.24 (32)
0.98 A 0.03 (6)

—

0.89 + 0.24 (19)
0.95+0.14(14)
1.03 A 0.08 (16)

—

1.15 + 0.35 (27)
1.24A 0.22 (56)

.-

.—

1.42 f0,59 (19)
0.96 A 0,22 (12)
1.00 * 0.04 (19)

.-.

.-.
---
.-
.-

1.01 (1)

Air Filters and
Swim Filters

1.06&0.10(9)
0.96 & 0.02 (9)

—
.-
-.
-.
--
-.
-.
-.
-.

1.13(2)
1.02(1)
1.10 & 0.23 (25)

—

1.06(1)
1.10+0.15(70)
0.95 (1)

—

1.02(1)
1.03* 0.07 (40)

.-

.-.

l.lO~ 0,11(16)
.-

1.12*0.05(3)
1.09+0.10(35)
1.03 (2)

.-

.-
--

1.06(1)
.-
.-

1.05 (2)
.-
.-
.-
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Table C-II (cent)

Silicates
[R& ~ (N)]

Waters and urines
[R& S (~]

Biological
[R+ S (N)]

Air Filters and
SwiIM FiltersAnalysis

In
K
La
Li
Lu
Mg
Mn
Na
Nd
Ni
NOj-N
0s
P
Pb
PO,
Rb
Re
Sb
se
se
Si
Sm
sod
Sr
Ta
Tb
TDS
Th
Ti
Total alkalinity
u
?35u
?38u
235u,238u

v
w

Yb
Zn

1.04 * 0.07 (18)
-.

—

0.90 * 0.07 (4)
1.02 * 0.05 (15)
0.93 (2)

-.

1.04 t 0.06 (16)

—

0.82 A0.19 (3)
1.03 *o. 11 (22)-.

1.18(2)-. -.
-.
-.

1.06+0.53(18).-

1.02+0.18(6)
0.93 + 0.05 (8)
0.99 * 0.05 (22)
1.14&0.26(4)
1.02 * 0.05 (4)

-.

0.98 + 0.04 (15)
1.07*0.12(12)
l.oo Ao.03 (16)

0.96 + 0.07 (12) 1.1O* O.I4(16)
1.06 * 0.34 (32)

-. — -.
1.00* 0.07 (4)0.96 (2)

1.(3(3*().1 O(21)
—.

— -.

1.03 (2)
-.

1.03* 0.09 (45)
-.

—

1.61 (2)
1.04* 0.03 (3)

—

-.
--

0.98 + 0.10 (62)
1.08 (2)

—

1.13+0.34(7)

1.04 & 0.27 (18)— -. -.

0.83 (2)
1.09* 0.07 (30)

—

— -.
1.04+().13(18)

1.01 A 0.09 (27)

—

1.00* 0.04 (9)

—
—

1.03 *o. 15 (47)—

1.02* 0.07(15)
0.98*0.10 (10) 0.74 * 0.26 (25)—

0.95 & 0.05 (16)

—
——---

0.95 + 0.03 (6) 0.94 * 0.11 (33)
1.06 + 0.10 (39)1.01 &0.17 (12)-.

1.14(2)
-.

0.90 * 0.15 (6)

—

1.13*0.16(14)

.- —
—

1.14&0.22(19)
0.96 (1)

0.95 & 0.02 (12)
1.OO& ooo7 (164)

0.99 *O. 12 (62)
I.M * 0.24 (66)

—

0.99 & 0.08 (193)

.—

1.02 A 0.11 (72) 0.97*0.10(13)
—

—

1.01 * 0.05 (6)
1.01 * 0.07 (3)

— —

0.98 & 0.11 (10)
-.

1.02 * 0.05 (12)

lmo4&(3a08(11)

1.16(2)

—
—

--

1.31 (2) 0.99 * 0.07 (39)0.93 + 0.08 (11)
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Table C-III

Parameter

Detection Limits for Analyses of Typical
Environmental Samples

Air Sample
Tritium
238pu

239,240pu

24 lAM

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Water Sample
Tritium
137(=5

238pu

239,240pu

241 Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Soil Sample
Tritium
137C5

238pu

239,240PU

241AM

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Approximate Sample
Volume or Weight

count
Time

3 m3
2.0 X Id m3
2.0 X 104 m3
2.0 X ld m3
6.5 x 103 m3
6.5 x 103 m3
2.0 x Id m3

0.005 e

0.5 e

0.5 e

0.5 t

0.5 e

0.9 e

0.9 e

0.025 t’

1 kg
100 g
10 g
10 g
10 g
2g
2g
2g

50 min
8 x 1~ sec
8xl@sec
8xl@sec
100 min
100 min
60 SeC

50 min
5 x 1(F sec
8 x l@ sec
8 x ld sec
8 x Id sec
100 min
100 min
50 Sec

50 min
5 x ld sec
8 x Id sec
8 x 104 sec
8 x Id sec
100 min
100 min
20 Sec

Detection
Limit

Concentration

1 x 10–12 ~Ci/mt
2 X 10–18 ~Ci/mt’
3 x l&18 ~Ci/mt
2 x l@18 ~Ci/mt
4 x 10–16 ~Ci/mt’
4 x 10–16 yCi/mt
1 pg/m3

7 X 1~7 ~Ci/mt
4 X l&8 ~Ci/mt
9 X 10–12 ~Ci/mt
3 X 10–11 ~Ci/mt
2 x I@l” ~Ci/mt
3 x l&9 ~Ci/mt
3 x l@9 ~Ci/mt
1 pgle

0.003 pctig
l&l pCi/g
0.003 pCi/g
0.002 pCi/g
0.01 pCi/g
1.4 pCi/g
1.3 pCi/g
0.03 Kg/g
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D. Organizational Change

There has been a major change in the organiza-
tional structure within the Health, Safety, and En-
vironment Division for analytical chemistry support
of the environmental surveillance program. On Janu-
ary 1, 1984, chemistry functions in the Division were
combined into an independent group (HSE-9, Health
and Environmental Chemistry). This reorganization
is expected to increase the quality of data by provid-
ing greater depth and access to analytical resources.
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APPENDIX D

METHODS FOR DOSE CALCULATIONS

A. Introduction

Annual radiation doses are evaluated for three
principal exposure pathways: inhalation, ingestion,
and external exposure (which includes exposure from
immersion in air containing radionuclides and direct
and scattered penetrating radiation). Results ofenvi-
ronmental measurements are used as much as
possible. Calculations based on these measurements
follow procedures recommended by federal agencies
to determine radiation doses. []]l)q

Estimates are made of the:
1. Maximum boundary dose to a hypothetical in-

dividual at the Laboratory boundary where the
highest dose rate occurs. It assumes the individ-
ual is outside at the Laboratory boundary con-
tinuously (24 hours a day, 365 days a year).

2. Maximum individual dose to an individual at
or outside the Laboratory boundary where the
highest dose rate occurs and where there is a
person. It takes into account occupancy (for
example. 40 hours a week) and shielding (for
example, by buildings) factors.

3. Average doses to nearby residents.
4. Whole body person-rem dose for the popula-

tion living within an 80-km radius of the Labo-
rato~.

Four age groups are considered: infant, child, teen,
and adult. Dose calculations utilize parameterst>z ‘)3[~
such as annual food consumption and breathing rates
specific to each age group.

Age specific dose conversion factors used for in-
halation and ingestion calculations are also in Refer-
ence D4. Doses are calculated for the first year dose
and the 50-yr dose commitment per amount of radio-
nuclide inhaled or ingested during the year. The 50-yr
dose commitment is the total dose received by an
organ during the 50-yr period following the intake of
a radionuclidc.

Ml dose conversion factors (except those for 713e)
were taken from Hoenes and Soldat. [)$The ‘Be dose
conversion factors, which were not published by
Hoenes and Soldat,r’s were taken from values recom-

mended by the International Commission on Radio-
logical Protection. ‘)6

B. Inhalation Dose

Annual average air concentrations of 3H, ‘~sPu,
“’Z””PU. “’Am, and total U, determined by HSE-8’S
air monitoring network, are corrected for background
by subtracting the average concentrations measured
at regional stations. These net concentrations are
then multiplied by standard breathing rates for the
four age groups to determine total annual intake via
inhalation, in pCi/yr, for each radionuclide. Each
intake is multiplied by appropriate dose conversion
factors to convert intake into first year dose and 50-yr
dose commitments. Organs chosen for dose calcula-
tions, bone, liver, total body, kidney. lungs, and
gastrointestinal tract (GI) include those expected to
receive the largest dose from the radionuclides being
considered. Dose conversion factors for ‘H include
an increase of 1.5 over inhalation intake to account
for skin absorption.

This procedure for dose calculation conservatively
assumes that a hypothetical individual is exposed to
the measured air concentration continuously
throughout the entire year (8760 h). This assumption
is made for the boundary dose, dose to the maximum
exposed individual, and dose to the population living
within 80 km of the site.

Organ doses are determined at sampling sites for
each radionuclide. A final calculation estimates the
total inhalation dose to an organ by summing doses
to that organ from each radionuclide.

C. Ingestion Dose

Results from foodstuff sampling, described in Sec-
tion IV.A.6 are used to calculate doses to the same
organs as considered for the inhalation dose. The
procedure is similar to that used in the previous
section. Corrections for background are made by
subtracting the average concentrations from stations
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not influenced by Laboratory operations. The radio-
nuclide concentration in a particular foodstuff is
multiplied by the annual consumption rater>~to ob-
tain total annual intake of that radionuclide. Multi-
plication of the annual intake by the radionuclide’s
ingestion dose conversion factor for a particular or-
gan gives the estimated dose to the organ. Consump-
tion rates and dose conversion factors used in the
calculations are in Reference D4.

Doses are evaluated for ingestion of ~H, ‘[)Sr, ‘“CS,
total U, ~~8Pu,and ‘~yz40Puin fruits and vegetables; 3H,
‘Be, ~~Na,54Mn, ‘7Co, ~~Rb. 134Cs,‘3’Cs, and total U in

honey; and “(’Sr,1‘7CS,total [J, ‘3HPu,and ‘~’~~(lPuin
fish.

D. External Radiation

Nuclear reactions with air in the target areas at the
Los Alamos Meson Physics Facility (LAMPF,
TA-53) cause the air activation products 1‘C, lJN, 140,
and lSOto be formed. These isotopes are all positron
emitters and have 20.4 -rein, 10-rein, 7 1-see, and 122-
sec half-lives, respectively. Neutron reactions with
air at the Omega West Reactor (TA-2) and the
LAMPF form “Ar (1.8 h half-life).

The radioisotopes 1‘C, 1‘N, “0, and ‘~0 are sources
of gamma radiation because of formation of two
0.51 l-MeV photons through positron-electron an-
nihilation. The 1~0 emits a 2.3 MeV gamma with a
99°h yield. The ‘l.Ar emits a 1.29 MeV gamma with a
99?40yield.

External radiation doses are monitored with
HSE-8’S thermoluminescent dosimeter network.
Measured exposures, considered as whole body ex-
posures in this report, are in Table E-11. Background
estimates at each site. based on historical data, con-
sideration of possible nonbackground contributions,
and, if possible, values measured at locations of
similar geology and topography, are then subtracted
from each measured value. This net dose is assumed
to represent the dose from Laboratory activities that
an individual would receive if he or she were to spend
10OOhof his or her time during an entire year at the
monitoring location. These measured values are used
where possible 10 give dose estimates.

Boundary and maximum individual doses from
‘lAr releases from the Omega West Reactor (TA-2)
are estimated using standard meteorological models
and measured stack releases’)’ (see Table E-I).
Procedures used in making the calculations are de-
scribed in the following section.

At onsite locations at which above background
doses were measured, but at which public access is
limited, doses based on a more realistic estimate of
exposure time are also presented. Assumptions used
in these estimates are in the text.

E. Population Dose

Calculation of whole body population dose esti-
mates (in person-rem) are based on measured data to
the extent possible. For background radiation, aver-
age measured background doses for Los Alamos,
White Rock, and regional stations are multiplied by
the appropriate population number. Tritium average
doses are calculated from average measured concen-
trations in Los Alamos and White Rock above back-
ground (as measured by regional stations).

These doses are multiplied by population data
incorporating results of the 1980 census, which is
summarized in Table D-I. The population data has
been slightly modified (increased from 162059 to
167856 persons within 80 km of the boundary) to
account for population changes between 1983 and
1984.

Radionuclides emitted by Los Alamos Meson
Physics Facility and, to a lesser extent, by the Omega
West Reactor contribute over 959ioof the population
dose.

For ~lAr, 1‘C, l~N, 140, and 1~0, atmospheric dis-
persion models are used to calculate an average dose
to individuals living in the area in question. The air
concentration of the isotope [X(r.9)] at a location (r,O)
due to its emission from a particular source is found
using the annual average meteorological dispersion
coefficient [X(r,O)/Q] (based on Gaussian plume dis-
persion models[’7) and the source term Q. Source
terms, obtained by stack measurements, are in Table
E-I.

The dispersion factors were calculated from 1984
meteorological data collected near LAMPF during
the actual time periods when radionuclides were
being released from the stacks. Dispersion coeffi-
cients used to calculate the x/Q’s were determined
from measurements of the standard deviations of
wind direction. The x/Q includes the reduction of the
source term due to radioactive decay.

The gamma dose rate in a semi-infinite cloud at
time t. yx(r,~,t), can be represented by the equa-
tion1)7

yz(r,~,t) = 0.25 Ey X(r,Ot)
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where The annual dose is calculated from the dose rate and
then multiplied by the appropriate population figure
to give the estimated population dose.

Background radiation doses because of airline
travel are based on the number of trips taken by
Laboratog personnel. It was assumed that 85% of
these trips were taken by Laborato~ personnel resid-
ing in Los Alamos County and that non-Laboratory
travel was 10% of the Laboratory trips. Average air
time at altitude for each trip was estimated to be 4.5
h, where the average dose rate is 0.22 mrem/h.[’s

y~(r,(l,t) = gamma dose rate (rad/see) at time t, at a
distance r, and angle 9,

Eg= average gamma energy per decay (MeV)
(1.02 MeV for pure position emitters and
1.29 MeV for 41Ar),and

~(r,fl,t) = plume concentration in Ci/mJ at time t, at
a distance r, and angle 0.

Table D-I

1984 Population Within 80 km of Los Alamosmb

1-2 2-4 4-8 8-15—— 15-20 20-30Direction 30-40 40-60 60-80

— 330
1615 198
1020 3453
1067 2098
—. 1463

1084 1500
1988 6
3539 77
3927 –-
4609 18733
2326 --
1424 116

92 74
— 1724

1292 —
57 56

N
NNE
NE
ENE
E
ESE
SE
SSE
s
Ssw
Sw
Wsw
w
WNW
NW
NNW

1020
1555
907

2364
566

18843
43560

346
344
112
176
175

-.
---
—
—

.- .-
-.. 508

-. ---

487
13525

2210
932
238

—.
---

178
457

.—

176
---
.-
-—
—

— --
—

3
—-

285
1405
453

-- — -—
— 1579

68 20

--
-----

.-. --- --- -.

7981 --

—
---
.-.

---
.-. -— -.

-— 55
-— 30

-.
-.-- .-

-. .— .-
---
.-

—
—-

--- .- .-
.-. .-. .-

---- ---

7718 --
2033 --

684 –

— —-

1695
618
682

— .-
—-
---

.-
—

‘This distribution remesents the resident population with respect to the Los Alamos Meson Physics
Facility’s stack at TA-53. A slightly different-distribution for us Alamos County was used to m-odel
releases from the TA-2 stack, which is located closer to Los Alamos.
Wotal population within 80 km of Los Alamos is 167856.
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Table E-1

Atmospheric Radioactive Emission Totals

2MPU
239.2UI

Pu

(uCi)
MFF 131I
(~Ci) (pCi)

“Af
(Ci)

32P 3H

(pCi) (Ci)
G/MAP P/VAP

(Ci)d (Ci~L4xation

335
-..

TA-2
TA-3
TA-9
TA- 15
TA-18
TA-21
TA-33
TA-35
TA-41
TA-43
TA-46
TA-48
TA-50
TA-53
TA-54
TA-55

-.. ---

42 73

.-

.-.
—

1792
-..

—- ..----

114
-—

.-.
---

17
. . .

0.4
.-

1.0
---

2.6
3.7
---

0.02
1.0——

140

---
---
-—
.. .
---
—
---
---
--
.-
---
---
--
.-
-..
--

—-

214
---
-.
---

990
-..
--
..-
---

0.05
1.3

---
---
. ..
—

-- —
— -—
— .. .

.. . .-
--- --- --
--- .-.

0.3 —

---
---
-.

—

802
7110

206
4780

-- —-
.-.
.-.

— —
— —
— --
.- --

.— .-

. .. ---

.-. —-

33—- --- ---
---

-. --- ---
.- .-

1566 ---
8.9 --

---
-.

--- ---
-. -.
— —---

27 734118 2500— — —
.. .-— — —

.-
—

152

—. —
— —

734118 2500

.- .-

1617 73

---

3351205 33 14869Totals -—

_—— ——— ——

‘Does not include acrosolized uranium from explosives testing. See Table E-XXXII.
‘Mixed fission products.
cAnother source of ‘lAr (3080 Ci) is the G/MAP from TA-53.
‘G/MAP= Gaseous Mixed Activation Products. Main contaminants are’ ‘C (16%), ‘3N(4.2%), “0 (2. 1%), ’50(71.8%),

“N ‘“C) and ’50 range from about 2 to 20 minutes; the half-life of 4’Ar is 1.83and ‘lAr (0.42%). The half-lives of 1‘C, , ,
hours.
CP/VAP = Particulate or Vapor Activation Products. Main contaminants are ‘95Hgfor vapor and 192Aufor particulate.

Note: --- means no discharge of that radionuclide at that Ioeation.



Isotope

]H

Iic 13N ]~(). 15(J
. .

41Ar

u, ?3Hpu, waopu

241Amc ‘

Table E-II

Estimated Maximum Boundary and Individual Doses
from 1984 Airborne Radioactivity

Estimated Maximum
Boundary Dosem

Estimated
Critical
Organ Location (mrem/yr)

Whole Body TA-54 0.07
(Station 22~

Whole F)ody Boundary N. 44
of TA-53d

Whole Body Boundary N. 0.3
of TA-2 Stackd

Lung TA-54 0.01
(Station 22)’

Estimated Maximum Individual Doseb

Pe&md:aao~f
Estimated “t?

Protection
Location (mrem/yr) Standard

Royal Crest 0.02 0.004%
(Station 11~

East Gate 31 6.2%
(Station 6~

Apts. N. of 0.2 0.04%
TA-2 Stackd

LA Airport 0.004 0.003%
(Station 8~

aEstima[cd maximum boundary dose is the dose from Laboratov operations (excluding dose contributions from cosmic,
terrestrial. medical diagnostics. and other non-Laboratory sources) to a h~othetical individual at the hboratory
boundary where the highest dose rate occurs. It assumes the individual is outdoors at the hboratory bounti~
continuously (24 hours a day, 365 days a year).
bEstimaled maximum individual do~ is the dose from Laboratory operations (excluding do= contributions from cosmic,
terrestrial. medical diagnostics. and other non-hdmrato~ sources) to an individual at or outside the Laboratory boundary
where the highest dose rate occurs and where there is a person. It takes into account occupancy (for example, 168 hours a
week) and shielding (for example. by buildings) factors.
‘See Fig. 10 for station locations.
‘See Fig. 7 for technical area (TA) locations.
CFor a 50-yr dose commitment. bone is the critical organ for ‘3EPu, 239.ZWPU,and ‘41Am. A maximum exposed individual
(at Gulf/Exxon, Station 10) would receive a 50-yr bone dose commitment of 0.11 mrem, which is 0.007% of the annual
Radiation Protection Standard.



Table E-111

Thermoluminescent Dosimeter Measurements

Station Location Coordinates

Regional Stations (28-44 km)—~ncorrtrolled Areas

Annual
Measurement

(mrem)

1, EspanCda --.

2, Pojoaquc .-.

3. Santa Fe . . .

4. Fenton Hill ---

Perimeter Stations (O-4)-Uncontrolled Areas

80f4

122*4
90*4

l18f4

5. Barranca School
6, Arkansas Avenue
7. Cumbres School
8. 48th Street
9. L.4 AIrPort

10. Ba}o Carr>on
1I. Gulf StatIon
12. Royal Crest
13. White Rock
14, Pajanto Acres
15. Bandelier
16. PaJanto Sk] Area

Onsite Stations—Controlled Areas

17. TA-21 (DP West)
18. TA-6 (Two-Mile Mesa)
19, TA-53 (LAMPF)
20. Well PM- 1
21, TA- 16 (S-Site)
22. BoosterP-2
23. TA-54 (Area G)
24. State HW 4
25. TA-49 (FriJo]es Mesa)
26. TA-2 (Omega Stack)
27. TA-2 (Omega Canyon)
28.TA-18 (Pajarito Site)
29. TA-35 (Ten Site A)
30. TA-35 (Ten Site B)
31. TA-59 (Occupational Health Lab)
32. TA-3 (Van de Grant?)
33. TA-3 (Guard Station)
34, TA-3 (Alarm Building)
35. TA-3 (Guard Building)
36. TA-3 (Shops)
37. Pistol Range
38. TA-55 (Plutonium Facility South)
39. TA-55 (Plutonium Facility West)
40. TA-55 (Plutonium Facility North)

N180E130
N 170 E030
N 150 E090
N11O WO1O
N11OE17O
Nl~O E~50

N090 E120
N080 E080
S080 E420
s~]o E380
S~80 E~O()

N 150 W’200

N095 E140
N()~5 E03(J

N070 E090
N030 E305
S035 W025
S030 E220
S080 E290
N070 E350
S165 E085
N075 E120
N085 E120
S040 E205
N040 EI05
N040 EIIO
N050 E040
N050 E020
N050 E020
N050 E020
N050 E020
N050 E020
N040 E240
N040 E240
N040 E080
N040 E080

103*4

103*4
l14i4
125*4

135t4
151*5
115f4
117*5
113*4
97*4

130f4
l15t4

140t4
]’21*4

161*4
135*4
1~2~4

135f4
135t5
18~f4

119*4
1~7-$4

157f4
183t4
128~4
128x4
137Z5
130t4
138t4
189*4
l18t5
l19f4
127*4
127?4
136t5
145*5
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Table E-IV

Locations of Air Sampling Stations

Latitude or Longitude or
Station N-S Coord E-W Coord

Regional (28-44 km)

1. Espariola
2. Pojoaque

3. Santa Fe

Perimeter (O-4 km)

4. Barranca School

5. Arkansas Avenue

6. East Gate
7. 48th Street

8. LA Airport
9. Bayo STP

10. Gulf/Exxon Station
11. Royal Crest
12. White Rock

13. Pajarito Acres

14, Bandelier

Onsite

36°00’ 106”06’

35°52’ 106°02’

35”40’ 106°56’

N180
N170
N090
N11O
N11O
N120
N090
N080
S080
S21O
S280

E130

E030

E21O

Wolo
E170

E250

E120

E080
E420
E380
E200

15. TA-21

16. TA-6

17. TA-53 (LAMPF)

18. Well PM-1

19. TA-52

20. TA- 16

21. Booster P-2

22. TA-54

23. TA-49

24. TA-33

25. TA-39

26. TA- 16-450b

N095

N025

N070

N030

N020

S035

S030

S080

S165

S245

S190

S055

E140

E030

E090

E305

E155

W025

E180

E290

E085

E225

E230

W070
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Table E-V

Average Background Concentrations of Radioaetivity in the Atmosphere

Radioactive
Constituent

Gross beta
3H
U (natural)
U (natural)
23Bpu

239,2UIpu

241 Am

EPA1 Laboratory” Uncontrolled Area
units 1982- 1984 1984 Concentration Guide

10-15pCi/ml 10* 10 8.2* 11 3 x 10’
10-12~Ci/ml Not reported 9.5 + 6.0 2 x 10’
10-lB~ci/d 20+11 12+7 2 x 106

pg/m3 61 ●32 39 ● 21 6 X 106

10-10pCi/ml 0.2 + 0.6 <2 c 7XI04

10-]0~Ci/ml 1.8 + 1.0 <3 ‘ 6x 104
10-lE~Ci/ml Not reported <2 c 2 x 1011

‘Environmental Protection Agency, “Environmental Radiation Data,” Reports 31,32, 33, 34, 35,
36, 37, and 38. Data are from Santa Fe, New Mexico sampling location and were taken from
August 1982 through June 1984, excluding the period from May 1983 through February 1984 for
which data were not available.
‘Data annual averages are from the regional slations (Espaiiola, Pojoaque, Santa Fe) and were
taken during calendar year 1984.
‘Minimum detectable limit.
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T~kk E-V3

AMnf AtmosPberkTrkthti V- C-trmhm for 1984

Total Nwker
Air of

Vol,me Q8uterly
SlatbmLamtkaa” (m? samples

——

Rdod StatluM(2444 km)-fbmmb’olld hem

1. Espahola 1~5 12
2 Pojoaque 126 12

3. Santa Fe !25 12
——

ReEIonal Group Summary 376 36

PerhncterStaths (fI-4km)-Unmatmfled Aress

4. Bwranca School

5. Arkansas Avenue

6. &t Gate

7. 48th Streel

8. LA Airpm
9. Bayo Canyon

10.Gulf/Exxon Stanon
I I. RoyalCrest
l?. Wh}le Rock

13. paJalitOACmS
14. Lkmdelicr

Perimeter Group Summary

Gndte stat~OmrOMed AreaO

I5. TA-21
16. TA-6
17. TA.53 (LAMPF)
IS. Wdl PM-1
19. TA-52
20. TA-16
2I BoosterP-2
22. TA-S4
23. TA-49
24. T.4-33
25. TA-39
26. TA-16-450

OnsiteGroup Summary

119
119
126
126
119
126
119
118
126
125
126

1347

119
119
126
126
127
126
119
127
126
126
122
107

1468

12
12
]?

12
12
12
12
12
12
,?

12

132

12
12
12
12
12
12
12
k?

12
12
12
12

144

Nmmker c~*i/m3 (10-11 MCi/mi)

S&
<MDLb

2
4
4

10

0
I
2
0
I
o
I
o
0
0
0

69 k 26
81*3O
38 * 14

81*3O

14 ~ 6.0

20 f 8.0

18 f 6,0

IS t 6,0

20 f 8,0

15 & 6,0

22 i 8,0

130*60

45 i Is

20 i 10
26 f 10

1.0 * 2.0
1.0 * 2.0
0.0 * 2.0

0.0 * 2.0

1.8 i 1.0
0.0 i 6.0
0.4 * 0.2
2.s t 1.0
0.5 * 0.2
1.9 * 1.0
2.0 * 1.0
l.] i 0.6
1.7 t 0.8
1.6 i 0.8
4.9 * 2.0

5

I
1
0
0
0
1
0
0
I
o
0
0

4

MeUIc

Mean
●

% CG’

10* II
12 * 13

6.5 * 6.1

0.005
0J306
0.003

9.5 * 3.1

6.5 i 2.6
5.3 * 3. I
6.9 f 3.0
6.6 t 1.9
9.0 * 3.9
5.9 i 2.3
9.7 * 3.5
22 * 21
9.1 i 6.7
8.6 i 3.2
9,9 * 3.2

0.005

0.003
0.003
0.003
0.CQ3
0.004
0.003
0.005
0.01 I
0.005
0,004
0SW)5

133*6O

31 * 12
8,2 i 3.6

24 t 10
27 * 10
44*16
49 i 18
45 * 18

270 * 100
85 k 32

220 * 80
25 * 10
47*2O

270 * 100

0.0 * 6.0

0.8 * 0.4
2.6 f 1.2
2.9 * 1.2
3.4 * 1.4
2.9 f 1.2
0.7 * 0.4
1.3 * 0.4
1.7 * 0.8
2.8 * 1.2
2.0 f 0.8
6.0 * 2.4
1.8 + 1.6

0.7 * 0.4

9.1 k 2.8

8.8 * 4,6
4,4 * 1.0
8.9 * 3.6
9.7 i 3.8
}8 f 6.0
12 t 8.1
11*7.O
63 * 43
13 * 14
56*36
14 f 3.6
14 i 7.6

19* II

0.005

O.OWP
O.ml
o.o@32
o.m.2
0.0003
o.m2
o.m2
0.0013
0.0003
owl 1
o.m3
0.0003

O.m

‘See Fig. IO for map of station kationa.

%himum rkteciabk limit- I X 10-12 pCi/mL
CUncmaintics am i2s (see AppendixB).
‘ControlledAreaConcentrationGuide-5 X 104 pCi/mf.
Uncuntrolkd AreaConcentrationGuide-2 X 10-7 pC1/mR
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Takk E-VII

AlmsPktrJc *=.% Cmcalrstfons

Tc4al
Air

Volum?
S@IJOO*lion” (m’ )

RemiomlStations(2444 km)-fhmmlrolkd Arns

Nmmkr
of

-h
samples

C0mceabmtk0n8-aCi/m3(lO-]CpCi/mi)
of Mean

M

* CG’<MDLb MIX’

1.8 * 3.6
1.2 * 5.5
1,9 * 1.9

1.9 * 1.9

1.8 * 1.7
1.4 * 1.7
1.3 * 1.8
4.0 * 3.8
1.7 * 5.9
1.8 i 3.9

11.7 t 2.9
Ii * 1.5
4.8 k 2,4
2.6 k 6.9
7.4 * 3.5

Mfmr MeMc

i. Espmiola 89 ?22

2. POJOaque 74970

3. sanla Fe 74600

Regional Group Summ.@ 239292

PerimeterStstkms[0.4 km)-hcmxrufkd Areas

4

4

4

4
4
4

–1.9 i 3.6
–1.2 * 1.5
4.6 ~ 1.1

–1.9 ~ 3.6

-0.2 * 2.0
4.3 * 1.0

-0.OXO
-0.CSW3

0.00100.6 f 1.2

12 0.0 t 0.6 -0.0001

4. Bmmnca School
5. ArkansasAvenue
6. E.w Gate
7, 48th Street
8. LA AIfpofl
9. Bayo Canyon

10. GulflExxon Stmon

I I. Royal Crest

12. Wh}te Rock

13. paJantO AC~S

14. Elandcher

perimeterGroup Summa~

Gn& Stmksms-Controlled Areas

83269
57311
82623
87484
84811
81939
92571
49341
66731
93995
92259

4

4

4

4

4

4

4

4

4

4

4

4
4
4
3
4
4
3
4
3
4
3

-0.9 * 1.0
–1.4 * 2.5
-0.2 * 1.7
-0.4 * 0.8
+3.2 * 1.7
-0.1 i 1.3

0.9 * 1.5
–2.8 * 3.3

0.1 f 1.6
-0.6 f 1.0
-1.7 * 6. I

0.4 * 1.2
-0.4 i 1.2

0.5 * 0.7
1.4 f 1.8
1.0 * 0.8
0.6 * 0.9
4.1 * s.]

-0.7 ? 1.8
2.4 * 2.5
1.1 * 1.7
1.8 f 4.0

0.0036
-mom

0.IXi38
0.0023
O.cilI1
0.00 Io
0.0069

–0.m
0.@329
0.0018
O.(YJ3I

872334

77554
80936
93019
97077
88323
82558

82968
99531
94495
90860
82019
79646

1048986

44 40 11.7 i 2.9

3.5 t 2.6

3.2 * 2.0

,2.3 i 3.6

0.9 * 1.5
2.9 * 2,3
1.3 * 3.4
4,2 f 2.5

48,3 * 5.4
2.3 * 2.3

26.3 * 5.6
1,6 f 3.1
1.3 i 2.4

48.3 i 5.4

–2,8 i 3.3 1.11 ~ 0.81 0.&318

15. TA-2 I

16. TA-6
17. TA-53 (LAMPF)
18. WellPM-I
19. TA.52
20. TA. 16

21. BOOwerP-.?
22. TA-54
23. TA-49
24. TA-33
25. T,4-39
26. TA-I 6-450

Gnw:cGroupSummary

4
4
4
4
4
4
4
4
4
4
4
4

48

2
3
4
4
4
4
1

1
4
3
4
4

40

-0.4 * 2.0
-0.2 * 2.2
–1.2 t 2.3
-0.3 * 0.9
-0.4 f 0.8
-0.8 * 1.4
-0.4 * 1.1

2.9 * 1.6
-0.4 * 0.9
-0.2 * 0.7
–1.7 * 1,5
-4.0 k 6,9

-4.0 + 6.9

1.5 * 2.0
1.2 * 1.5
0.6 * 1.5
0.0 t 0.6
1.3 * 1.3
0.0 * 0.9
1,4 * 2.0

18.1 i 21.2
0.8 t 1.2

7.0 * 12.9
-0.2 * 1,4
-0.5 i 2.5

2.6 f 3.0

o.cKNXJ7
0.0@X16
0.00033
o.oo@30
oM131J7
O.m
o.ooiI07
o.oiX19I
o.m
oaoo35

-am
0.01X4J2

O.000I3

% F* 10 for nw of slmionlocations.
%inimum detectablelimit_ 3 X 10-’g ~Ci/ml.
CUnc-erlaintti●rc *2s (seeAppendixB).
‘konnded AreaComxntraiim Guide-2X 10-’2 MM.
UnmmtrollcdAm ConcentrationGuide-6 X 10‘1’ pCi/ml.
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T*

1. Espshola 89722
2. Pojcaque 74970
3. Ssnts Fe 74600

RcgionJIGroup Sumnwy 239292

Puhcter StwJms (u km)——ulsUmlldArus

4. Bsrranm S&ml
5. ArkansssAvenue
6. East Gate
7. 48th Street
8. LA timrt
9. Bsyo CdnyOn

10.Gtdf/Exxon Station
11. Royal Crest
12. White Rock
13. pSJatitOAcres
14. Bandelicr

PerimeterGroup Summary

Gmslte*~Om’08kd Areas

I5. TA-21
16. TA-6
17. TA-53 (LAMPF)
18. WellPM-1
19. TA-52
20. TA-16
21. B40ster P-2
22. TA-54
23. TA49
24. TA-33
25. TA-39
26. TA-16-450

GnsiIsGroup Summar3

83269
57311
82623
87484
84811
81939
92571
49341
66731
93993
92259

N-

Q&utdtulY

4
4
4

12

4
4
4
4
4
4
4
4
4
4
4

872334

77554
80936
93019
97077
88323
82558
82968
99531
94495
90860
82019
79646

44

4
4
4
4
4
4
4
4
4
4
4
4

1048986

%x Fi& 10 for maP of ssmpling locations.

%inimum detectablelimit-1 ~m3.
Ihcertainties am *2s (seeAppendixB)
%wslmlled AreaConcentrslionGuide- 1.8X I& p#m3.
UncontrolledAma ConcenbwionGuide-6 XI& pglm’.

48

Nm#r

Bs9pks
UUDLb mu’ Mb’

o
0
0

0

0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
1
0
0
0
0
0
0
0
0

1

34 * 7.6
138 f 28
28 * 6.8

138 * 28

66*14
25 & 6.4
82 i 17
31 * 6.8

136 t 28
50*11
63 * 13
16 i 4.4
61 i 13
33 * 7.2
39 * 8.4

136 * 28

163 * 33
34 * 7.4

74 * 15
48 *IO

106 * 22
21 * 7.3
40 i 8.5

190 * 38
27 i 6.0
42 i 9,0
46 * 9.8
22 * 7.5

190 i 38

11 *4.3
37 * 8.3
15 * 4.0

11 *4.3

16 * 4.8
7,1 * 5.6
II *3.4

6,6 * 2.7
18 * 4.9

5.7 Y 2.5
30 i 9.8
5.3 * 2.9
9.3 * 3.9
5.2 * 2.2
4.8 * 2.0

4.8 * 2.0

16 i 4.7
11 * 3.9

9.9 * 3.2
1.3 * 2.0)
9.7 * 3.1
2.2 * 1.9
8.7 * 3.4
20 * 4.9
5.5 i 2.3
4.2 i 1.9
6.5 t 3.0
2.3 i 2. I

1.3 * 2,0

24*I2
74 * 47
20 i 6.1

39 * 35

34*22
15 * 7.9
34*33
16i II
64*55
23 i 19
44*I5
11 *4.3
29 i 23
19 * 14
18 * 15

28 * 9.4

65 * 67
20 * 10
33 * 28
18 * 21
37*46
13 f 8.9
23 i 15
67 * 82
16* 11
18 * 17
23 t 17
13* 11

29* 11

0.W04
o.m12
0.0003

0.0007

0.0006
0.0002
0.0006
0.0C03
0.0011
0.0004
0.0W7
0.(?202
0.0005
o.om3
0.0003

0.0005

0.00004
0.00001
0.00002
O.ooml
0.00002
0.00001
0.00001
0.00004
0.00001
O.alool
O.00001
0.00001

0.00002

Note: Gnecurie of naturalummiumis equivalentso 3000@ of nsturd uranium.Hence,uraniummuses can be convened to UKDOE
“umnium~ial curie”by usingthefutor 3.3 X 10-1] #Ci/W
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Table E-IX

Locations of Surface and Ground Water Sampling Stations

Latitude Longitude

Station

or

N-S

Coordinate

or
E-W

Coordinate

Regional Surface Water
Rio Chama at Chamita
Rio Grande at Embudo
Rio Grande at Otowi
Rio Grande at Cochiti
Rio Grande at Bernalillo

Jemez River

Perimeter Stations
Los Alamos Reservoir
Guaje Canyon
Frijoles
La Mesita Spring
Sacred Spring
Indian Spring

White Rock Canyon

Group I

Sandia Spring
Spring 3
Spring 3.A
Spring 3AA
Spring 4
Spring 4A
Spring 5
Spring 5AA
Ancho Spring

Group H
Spring 5A
Spring 6
Spring 6A
Spring 7
Spring 8

36°05’

36°12’

35°52’

35037’

35017’

35”40’

N105°

N300

S280

N080

N170

N140

S030

Silo
S120
S140
S170
S150
S220
S240
S280

S230

S300
S31O
S330
S335

106°07’

105°58’

106”08’

106°19’

106°36’

106°44’

W090

E1OO

E180

E550

E540

E530

E470

E450

E445

E440

E11O

E395

E390

E360

E305

E390

E330

E31O

E295

E285

Map
Designation’

---
---
---

7

8

9

10
11

12

13
14
15
16
17

18

19

20

21

22

23

24

25

26

Typeb

Sw
Sw
Sw
Sw
Sw
Sw

Sw
Sw
Sw
GWD

GWD

GWD

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

—.—...————

‘Regional surface water sampling locations in Fig. 12; Perimeter, White Rock Canyon, Onsite, and
Eflluent Release .Area sampling locations in Fig. 13.
‘SW = surface water, GWD = deep or main aquifer, GWS = shallow or alluvial aquifer, SWR =

spring at White Rock Canyon, and D = water supply distribution system.

121



Table E-IX (cent)

Station

Spring 8A

Spring 9

Spring 9A

Doe Spring

Spring 10

White Rock Canyon Stations

Group III

Spring 1

Spring 2

Group IV
Spring 3B

Streams
Pajarito
Ancho
Frijoles

Sanitary Eflluent
Mortandad

Onsite
Test Well 1
Test Well 2
Test Well 3
Test Well DT-5A
Test Well 8
Test Well DT-9
Test Well DT- 10
Catiada de] Buey

Pajarito

Water Canyon at Beta

Eflluent Release Areas
Acid-Pueblo Canyon

Acid Weir
Pueblo 1

Pueblo 2

Pueblo 3

122

Latitude
or

N-S
Coordinate

S315

S270

S325

S320

S370

N040

N015

S150

S180
S295
S365

S070

N070

N120

N080

Silo

N035

S155

S120

NO1O

S060

S090

Longitude
or

E-W
Coordinate

E280

E270

E265

E250

E230

E520

E505

E465

E41O

E340

E235

E480

E345

E150

E215

E090

E170

E140

E125

E150

E215

E090

N125 E070

N130 E080

N120 E155

N085 E315

Map
Designation’

27
28
29
30
31

32
33

34

35
36
37

38

39
40
41
42
43
44
45
46
47
48

Typeb

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

SWR

GWD

GWD

GWD

GWD

GWD

GWD

GWD

Sw

Sw

Sw

49 Sw

50 Sw

51 Sw

52 Sw



Table E-IX (cent)

Hamilton Bend Springs

Test Well 1A

Test Well 2A

Basalt Spring

DP-Los Alamos Canyon
DPS- 1

DPS-4

LAO-C

LAO- 1

LAO-2

LAO-3

LAO-4

LAO-4.5

Sandia Canyon
Scs-1
SCS-2
SCS-3

Mortandad Canyon
GS- 1
MC O-3
MC O-4
MCO-5
MCO-6
MCO-7
MCO-7.5
MCO-8

Water Supply and Distribution
Los Alamos Well Field

Well LA- 1B

Well LA-2

Well LA-3

Well LA-4

Well LA-5

Well LA-6

Latitude
or

N-S
Coordinate

N11O

N070

N120

N065

N090

N080

N085

N080

N080

N080

N070

N065

N080

N060

N050

Longitude
or

E-W Map
Coordinate Designation’

E250 53

E335 54

E140 55

E395 56

E160

E200

E070

E120

E21O

E220

E245

E270

57
58
59
60
61
62
63
64

E040 65

E140 66

E185 67

N040 E1OO

N040 E11O

N035 E150

N030 E160

N030 E175

N025 E180

N030 E190

N115 E530

N125 E505

N130 E490

N070 E405

N076 E435

N105 E465

Typeb

s

GWS

GWS

s

Sw

Sw

GWS

GWS

GWS

GWS

GWS

GWS

Sw

Sw

Sw

68 Sw

69 GWS

70 GWS

71 GWS

72 GWS

73 GWS

74 GWS

76 GWD

77 GWD

78 GWD

79 GWD

80 GWD

81 GWD
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Table E-IX (cent)

Station

Guaje Well Field
Well G-1
Well G-1A
Well G-2
Well G-3
Well G-4
Well G-5
Well G-6

Pajarito Well Field
Well PM- 1
Well PM-2
Well PM-3
Well PM-4
Well PM-5
Water Canyon Gallery
Fire Station 1
Fire Station 2
Fire Station 3

Fire Station 4

Fire Station 5

Bandelier National Monument Headquarters

Fenton Hill (TA-57)

Latitude
or

N-S
Coordinate

Longitude

E“&
Coordinate

N190

N197

N205

N215

N213

N228

N215

N030

S055
N040

S030
N015
S040
N080
N1OO
S085
N185

solo
S270

35”53’

E385
E380
E365
E350
E315
E295
E270

E305
E202
E255
E205
E155
W125
E015
E120
E375
E070
W065
E190
106°40’

Map
Designationa

82
83
84
85
86
87
88

89
90
91
92
93
94
95
96
97
98
99

100
101

Typeb

GWD
GWD
GWD
GWD
GWD
GWD
GWD

GWD
GWD
GWD
GWD
GWD
GWD
D
D
D
D
D
D
D
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Table E-X

Radiochemical and Chemical Quality of Surface Water from Regional Stations

Radiochernical

Station
I984 137(=S

(month-day) (1H yCi/ml?)

Rio Chama at Chamita
Rio Chama at Chamita
Rio Grande at Embudo
Rio Grande at Embudo

Rio Grande at Otowi
Rio Grande at Gtowi
Rio Grande at Cochiti
Rio Grande at Cochiti
Rio Grande at Bernalillo
Rio Grande at BernsliUo
Jemez River at Jemez
Jemez River at Jemez

No. of Analyses
Minimum
Maximum
Average
2s

02-22
08-07
02-22
08-07
02-22
08-07
02-23
08-08
02-23
08-08
02-23
08-08

34 * 57
-30 + 82

32+ 78
61+82

()*34

48 * 64
16 + 36
25 +96
32+ 33

2*94
10+ 42

–25* 100

12
-48 * 64

61 *82
9

62

0.016 + 0.026
0.010 ● 0.040
0.014 + 0.028
0.090 + 0.240
0.016 + 0.032

-0.006 + 0.034
0.060 ● 0.060
0.004 + 0.038
0.015 + 0.024
0.004 + 0.028

-0.036 + 0.016
0.009 * 0.026

12
-0.036 + 0.016

0.090 + 0.240
0.016
0.063

239-U

(10-9llcihd)

0.020 * 0.011

0.070 + 0.080
0.009 + 0.028
0.130 + 0.280
0.019 + 0.028
0.023 + 0.038
0.020 + 0.040
0.017 + 0.034
0.007 ● 0.02Q
0.039 + 0.038
0.004 ● 0.022

0.050 * 0.060

12
0.004 * 0.022
0. 130+ 0.280

0.034
0.072

0,2 ● 0.4
1.3 + 0.8
0.7 * 9.4
0.5 + 0.8
0.4 * 0.4
1.1 + 0.8
0.2 * 0.4

2.6 + 0.8

1.0 * 0.4

3.0 * 1.0

0.7 * 0.4

1.5 + 0.8

12

0.2 * 0.4

3.0 * 1.0

1.1

1.8

Total U
@)

4.6 k 2.0
1.6 + 3.2
3.6 + 1.6
1.6 + 3.2
3.6 + 1,6
1.6 + 3.2
4.4 + 1.8
1.6 + 3.2
4.0 + 1.6
6.0 + 1.2
1.5 ● 3.0
1.6 + 3.2

12
1.5 + 3,0
6.0 + 1.2

2.9
3.1

Gross Gamma
(counts/min/1)

246 + 38
150+ 100
100 * 38
110+80
20+ 38

140 * 100
-64 + 36

0+200
46+ 38

100 + 80
–52 + 36

0+200

12
–64 + 36
246 h 38

66
182



T* E-x(-)

IW4
(~y)

RMI(lunu ml(hmmils
RicIGrumk ●l Emhda
RIO(ink N Ch.owi
Rio Gm~ M(%chili
Ria Gnmk m Bcrmlilb
JcnEz Riwm Jcma

Na orAMIwm
Minimum
Mnkimum
A-
23

02-22

02-22
02-22

02-23
02-23

02-23

15 51 10 2.6
32 II 5 2.3
24 36 b 2.4
23 40 b 2.4
22 37 7 3,0
46 36 4 0.9

M co, HC03 m,—— — _

30 0 163 a. 1
14 0 115 co.I
17 0 127 <o. I
18 0 137 0. I
25 0 I53 al
60 5 I55 al

so,

74
26
34
36
50
lb

c1

12
4
6
6

15
67

F

0,3
0.4
0,4

CL4

a4

a9

N03

al
1.4
1.7
a9
0.3
M

6 6 6 6 6 b 6 6 6 6 6
15 31 4 23 14 : 115 al 26 4 0.4
46 51

al
10 3.0 w 5 I55 0.1 74

27 33
67

6
0.9 3.7

22 27 0 141 al 39 18 0,4
21 13 4

I.0
I.4 34 4 37 ao a a a4 ZB

NCHKThe * wk ~ls lwwc Ik SUmlw’ddCVLNiMofhe diwitwim ofokrbtd val-lr OOlyOncmnlyEisislqUnl.lkn Ibvak

l-m

289
I@
m3
210
239
335

14d

166

101
113
I22
131
Ill

8.2
82
7.9
8.2
8.1
L5

450
Ml
310
m
al
nn

6 6 6 6
IM 101 7.9 m
335 Iti S.5 m
m 124 ml 374
124 46 a4 lM

repcmfs Iwim he umcruimy mm krk ●d@L



Station

Los Alarnos Reservoirs
Los Alamos Reservoirs
Guaje Canyon
Guaje Canyon
Frijoles Canyon
Frijoles Canyon
La Mesita Spring
La Mesita Spring
Indian Spring
Indian spring
Sacred Spring
Sacred Spring

No. of Analyses
Minimum
Maximum
Average
2s

Radiochemical md Chemical Quality of Surface and Ground Waters from Perimeter Stations

Radiochemical

1984 137C5

(monthday) (l&g I.@@

03-12
08-13
06-14
08-13
03-12
08-16
03-12
08-13
03-12
08-16
03-12
08-13

8*37

172 + 149

0+ 176

115 + 138

-14*47

136 + 143

-16+38

-21 + 129

6+40

25 + 132

-1 + 23

44*104

12
-21 + 129
172 + 149
37

131

-0.012 * 0.020
0.050 + 0.060
0.008 + 0.028

4).050 + 0.060
0.004 + 0.028
0.020 + 0.032
0.008 + 0.024
0.031 + 0.036
0.011 + 0.024
0.004 + 0.028
0.011 + 0.028
0.018 + 0.030

12

-0.050 * 0.060
0.050 + 0.060

0.009
0.048

239*W

(10-9 Vg/nil)

0.004 + 0.028
0.020 + 0.060
0,008 + 0.022
0.040 * 0.060
0.004 * 0.022
0,090 * 0.060
0.015 * 0.020
0.015 + 0.032
0.004 * 0.022
0.CK)4+ 0.024

-0.004 * 0.020
0.011 + 0.026

12
-0.004 + 0.024

0.090 + 0.060
0.018
0.051

-1 * 0.4

0.1 + 0.6

0.4 + 2.4

1.4 + 0.8

-0.9 + 0.4

0.5 + 0.6

0.9 * 0.4

0.2 + 0.6

-0.3 * 0.4

0.3 + 0.6

-0.7 ● 0.4

0.2 + 0.6

12

–1 + 0,4

1.4 + 0.8

0,0

1.4

6.0 * 12
1.6 i- 3.2
1.6 + 3.2
1.6 + 3.2
6.0 + 12
1.6 + 3.2
6.0 i- 12

16.9 + 3.4
6.0 + 12
13 ● 2.6
20+ 6.0
1.6 + 3.2

12
1.6 + 3,2
20+ 6.0

6.7
12.6

Gross Gamma
(eOunts/min/1)

-52 + 36
0+200
0+200

100 + 80
-26 + 36

0+200
-48 + 36

0+200
–29 + 36

570 ● 100
-16 + 36

0+200

12
-52 ~ 36
570 + 100
41

341

.
N



------ . ..

(G2Y) m, SO* a F -—— —— l-mK -

45
42
54
103
121
125

6
45

123
u
75

*I2
614
>12
3-12
>12
3.12

43 6 7.
52 7 2
% 6 2
26 27 6
34 22 0
47 26 2

22
27
1,6
10
3.0
3.1

5 0
7 0
9 0

16 0
22 0
m 3

al
al

(LI
all
al
al

I.s
2.0
25

19.0

z

I ao aa
J 0.0
2 K 0.1

16 115 7.4
2 a4 al
8 ct5 12

M
105
110
lw
158
IQ

x 7.Q
m 7.4
2? 7.9
91 7.7
62 7.6
73 k4

n
91
97

275
210
245

6 6 6
34 6 0
54 27 2
45 13 2
16 m 3

6
1.6
10
2.6
1.1

6
s :

22 3
13 0
14 2

6
al
all
all

ao

6
1.8

19.0
67

13.1

b 6 6
1 ao ao

16 as 7.4
5 Q3 1.5

12 a6 3.7

6 6
26 7.4
91 L4
M 1A
54 IM

d
m
167
171



I“ableE-X11

RndiocbemimlWI Chemiml@lil y ofSurfmemd GroundWa[ersfrom WhiteRockCnoyom

Gewp1
SandiaSpring
Spring 3

Spring 3A

Sptig 3AA

Spling 4

Spring 4A

spring 5

Spiing 5AA

Ancllo S*

Groupn

Spriog 5A

SPiiW 6

Sptig 6A

spMg 7
spring a

Spring EA
Sptig 9

SPriW 9A

Doe spMg

spring 10

Gfwp 111

Sping 1

spring 2

GrcUp Iv

Spring 3B

suamI
Pajuito

Ancho

Fr@kn

-~
Mordnndad

No. of Andyw

Minimum

Maximum

Avaage

26

1984

(Ma4ubday)

9-24

9-24

9-24

9-24

9-25

9-24

9-25

9-25

9-25

9-25

9-25

9-25
9-25

9-25
9-25

9-25

9-25

9-25

9-2S

9-25

9-25

9-24

9-25

9-25

9.25

9-24

Rndidallkd

i17C~

(lm9 Ilcihnl)

136+ 135

-10+71

34 * 79

39 k 65

40 * 79

4 * 121

O*74

-34 * 79
-Of61

42 * 73

32 * 69

23 * 76
-18+58

9*71

68 i 108

38* 57

-29 k 52

32 k 64

8+69

0+73

-7 k 87

37 ● 80
94*87

-17+68

II *57

26

-34 t 79
136+ 135

21

75

23mpu

(l@9 Ilcvrd)

–0.017 * 0.019
-O.(KI5 * 0.023

0.097 * 0.060
4.014 * 0.028

-0.013 * 0.025

-0.018 * 0.021

-0.020 i 0.027

-O.(XM i 0.025

4.W6 + 0.024

o.a15 * 0.030

0.013 k 0.026

0.013 * 0.026

0,040 * 0.049
o.m37 * 0.037

0.012 k 0.024

o.m5 * 0.022

0.006 k 0.027

0.063 * 0.047

0.015 * ao17

0.057 & O.(M6

aol 5 & 0.030

0.042 + 0.049

OIW k 0.026

O.(IQ5& 0.030

-o.m6 * 0.028

-cm39 * 0.018

26

-0.020 + 0.027

0.097 * 0.060

-0.013

0.056

219240pu

(lo-9 kcvd)

-0.011 * 0.022

4.016 + 0.018
-0.013 + 0.026

-0.0 14* 0.028
-0.013 k 0.026

41.012 k 0.024

-0.005 * 0.022

-0.022 * 0.022

0.CK18* 0.022

0.011 * 0.022

0.013 * 0.026

0.020 * 0.022

O.m * 0.020

0.007 * 0.03 I
o.m + o.om
0.01si 0.017

omm ● o.om
0.006 + 0.030

0.005 * 0.022

0.023 ● 0.036

0.022 ~ 0.026

0.042 i 0.048

0.012 * 0.024
0.012 ● 0.024
0.019 + 0.038

-o.m9 + 0.018

26

4.022 * 0.022

0042 ● 0048
-0.005

0.030

(A&d)

0.3 ~ 0.6

-03 * 0.6
0.0 k 0.6

0.0 i 0.6

0.2 ● 0.6

0,2 * 0.6

-0.4 * 0.6

0.6 k 0.6

0.1 k 0.6

-0.2 & 0.6

0.0 * 0.6

-0.2 ● 0.6

-114 * 0.6
0.0 k 0.6

-C.3 * 0.6
1.1 kO.6

0.6 + 0.6
0.8 * 0,6

0.2 k 0.6

-0.1 * 0.6

-L13 * 0.6

0. I * 0,6

-0.2 k 0.6

0.0 k 0.6
0.1 * 0.6

0.6 k 0.6

26
-0.4 k 0.6

1.1 +0.6

0.1

0.7

Tad U

(I@)

1.2 + 0.6

1.9 k 0.8
1.3 * 0.6

2.3 k 0.8

2.4 * 0.8

1.4 & 0.6

0.8 i 0.4

0.7 * 0.4

1.1 + 0.6

2,6 + 0.8

1.2 h 0.8

1.0 k 0.6

1.2 i 0.6

1.8 + O.B
0.6 i 0.4
1.2 * 0.6

1.2 * 0.6

0.2 * 0.4

1.2 + 0.6

2.2 k 0.8

2.9 i 1.0

21.4 *4.O

1.6 t 0.8
ci7 * 0.4

0.9 * 0.6

0.7 * 0.4

26

0.6 ● 0.4

21 * 4.0
2.1

7.9

Grcms Gmum

(eotmdmwm

10*9O

50+90
39*9O

O*9O

9*9O

36+90

50*90

32k90

O*9O

28k90

8+90

9*X)

22*9O

I+!xl
3+90

30+90

9*9O

24*W

XI*9O

43*9O

31*9O

32*9O

59*9O
71*9O

47*9O

I*45

26

O*9O

71*9O

25

40

129



44

:
34
46
62
Ml
38
59

49
65
m
75
67
66
m
67
64
63

31
29

62
65
56

56

26
31
75
56
25

lh

a
19
19
23
21
m
m
29
12

22
12
10
12
m

9
11
9

12
11

17
16

22

19
13
10

20

26
9

a
11
14

3.5
1.6
1.6
0.6
4.1
4.4
46
5.6
26

26
15
2.6
28
42
22
2.8
2.9
14
29

12
a7

20

4.5
12
3.I

64

?6
6.1
10
2.7

K
—

33
29
29
26
1?
u
2.1
21
12

II
20
21
2.2
3.0
I.9
1.7
ml
1.6
1.6

21
1.3

4.9

Z6
20
22

13.5

26
al

13,5
28
4.6

M

17
15
Is
27
14
12
12
14
10

23
10
10
13
22
11
12
II
11
11

33
m

133

13
II
11

99

26
10

133
23
S3

%

o
0
0
0
0
0
0
0
0
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0
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0
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5
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124
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4
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9
6
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8
2
2
3
7
2
2
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:

7
6
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5
3
2
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1
9
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C7
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3
3
3
3
5
5
4
5
2

4
2
2
2
2
2
2
2
2
1

3
3

5

5
2
2

a

26
I

UJ
5

22

F

1.2
a6
Q6
1.2
a7
0.8
0.2
1.2
0.4

0,5
a5
0.3
0.3

z
c15
u
a4
0.5

8..3
22

918

0.5
0.4
o_2

0,6

26
0.2
1.2
a6
a8

No,

1,4
3.5
28
0.4
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a7
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1.1
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21
2.2
13
12
ao
ao
a9
ao
ao

a3
ao

6.3

3.3
0.0
ao

u

24
ao
46
3.4
12.5

Tm

213
In
143
162
165
182
I75
m
149

178
141
134
146
192
137
142
127
Im
123

166
m

434

173
159
Im

423

26
120
463
163
169

@4 (=)

Ill
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55
63
72
71
71

103
44

~
32
42
65
33
39
39
46
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53
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37

m
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39

m

26
33

117
57
41

7.s
7.8
7.6
72
7,4
7.6
7.9
7.1
7.2

7,4
7.6
7.8
7.2
6.0
7.9
7.9
7,7
7.1
7,6

7.a
7.8

7.5

&o
8.4

&o

7.8

26

7.1

6.0
7,6

an

xl
17
17

24

22

18

19
26
13

25
13
11
14

24

II

12

12
13
13

24
24

65

19
14
11

65

26
11
Y2
21
m



Table EXIII

Radiochemical and Chemical Quality of Surface and Ground Waters from OnSite Stations

Radicwhemical

Location

238

(NP llcihd)

239aopu

(10-9 Kci/d)

Test Well 1
Test Well 1
Test Well 2
Test Well 2
Test Well 3
Test Well 3
Test Well DT-5A
Test Well DT-5A
Test Well 8
Test Well 8
Test Well DT- 10
Test Well DT- 10
Caiiada del Buey
Pajarito
Water at Beta Hole

No. of AlldJ’StX

Minimum
Maximum
Average
2s

03-20

08-02

05-02

08-24

05-02

08-24

03-20

09-06

03-20

09-18

06-14
09-17
03-15
03-15
05-07

20 * 37

68+131

O + 176

69+116

0+ 176

16 + 70

38 * 36

-4+116

42 *42

26* 98

0+ 176

-18 + 109

36 + 4H

44 + 56

0+ 176

15
-18 + 109

69+116
22
53

0.005 * 0.040
0.022 * 0.038
0.017 * 0.028

-0.CM)9+ 0.032
0.015 + 0.028

..-

0.004 + 0.016
-0.006 + 0.024
0.006 i 0.038

4.013 + 0.025
0.010 * 0.040

4.011 * 0.022
0.007 * 0.018
0.004 * 0.030

-0.013 + 0.018

14

4).01 3 + 0.025
0.022 + 0.038

0.003
0.023

0.CU)5+ 0,020
0.004 * 0.030
0.013 + 0.028
0.031 + 0,032
0.004 * 0.020

-0.011 + 0.046
0.CU)4+ 0.026

-0.011 ● 0.022
0.017 * 0.034

-0.013 + 0.025
0.027 + 0.038

-0.011 ● 0.022
0.004 + 0.024
0.030 + 0.030
0.022 + 0.030

15
%.01 3 + 0.025

0.031 + 0.032
0.W8
0.031

(HI-&d)
2.0 + 0.6
1.0 ● 0.8
1.9 + 0.6
0.8 + 0.6
1.2 ● 0.6
0.4 + 0.6

4.1 + 0.4

1.8 + 0.8

0.9 * 0.4

0.7 + 0.6

0.7 * 0.4

2.6 + 0.8

2.4 + 0.6

0.2 * 0.6

2.0 + 0.6

15

-0.1 * 0,4

2.6 + 0.8

0.9

2.4

Total U
(@l)

Gross Gamma

(Colmtdmid)

2.0 + 0.4
1.0 + 0.8
2.0 ● 4.0
0.7 ● 0.4
2.9 + 0.4
0.2 + 0.4

<0.7 ● 1.4
0.4 ● 0.4
0.7 * 1.4
1.2 + 0.6
2.0 ● 4.0
0.6 + 0.4
1.4 + 0.2
1.1 + 0.2
0.2 * 0.4

15
<0.7 * 1.4

2.9 + 0.4
1.1
1.5

3+36

0*200

-3 + 36
0+200

21 k 36
o* 2a)

-9 + 36
0+200

3420 + 80

28+90

0*200

22 * 90

299 + 38

113+38

75 + 36

15

-9 + 36

3420 + 80

293
1886



.
u
N

So* cm*
—— —

u
a Nm ~3 -3—— *4 -4 “ F N%—— ——

Tm

03-20
05-02
0542
okm
03-20
06-14

03-15

03-15

05-07

21 II 3

w lb 4
10 17 5
63 B 2

2 9 2
54 12 3

26 6 I
19 II 5
32 9 2

25
II
16
10
10
II
16
18
23

3.6

1.6

3.0
1.s

1.8

1.3

00

5.2

3.5

0 46
0 94
0 113
0 64
3 62
0 m
o w
o 77
0 74

1.6
a9

al
1.7

Cul
al
a. 1
al
al

s 34
4 4
5 6
I 2
2 2
2 1
8 16

10 27
a II

0.1
0.0
0.0
&z
o. I
mo
1.6
0.1
0.0

a9
a3
00
12

4,1
a7
a2
4.4
as

145
139
112
122
w

116
93

l%
122

41 7.3

39 7.8

M 7.9

24 7.8

33 L5

46 8.0
24 7.5

M 7.4

37 7.3

1%
162
215
110
115
132
134
m
173

t4n dhd)a
Min-
Muimwl
A-
2s

9 9 9

2 6 1
68 la 5
xl 12 3
42 9 2

9
ao
5.2
L4
3.1

9
10
23
15
II

9 9
0 29
3 113
0 72
2 45

9
Cal

I.7
a5

1.3

9 9 9 9

I 1 ao a.1
10 27 1.6 4,4
s 0.2 <1,0
6 I 1.0 2.8

9
m
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Table E-XIV

Station

Acid Weir
Acid Weir
Pueblo 1
Pueblo 1
Pueblo 2
Pueblo 2
Pueblo 3
Pueblo 3
Test Well 1A
Test Well 1A
Test Wel 2A
Test Wel 2A
Basalt Spring
Basalt Spring

No. of A.lldyS~

Minimum
Maximum
Average
2s

Radiochemical and Chemical Quality of Surface and Ground Watera
from Acid Pueblo Canyow A Former Effhent Release fiea

Radiochemical

1984 137C5

(month-day) (ICF9#Ci/m#)

04-03
09-12
04-03
09-12
04-03
09-12
04-03
09-12
03-20
08-14
05-03
08-14
05-03
08-15

29+51
69 + 83
52 +49
47 + 78
53*48
57 * 97
30* 60
61+111
73 +69

163 + 74
0+ 176

96+ 120
0+ 176

0 + 160

14
0+ 176

163+74
52
86

238~

(10-$’ llcihd)

0.020 * 0.020
0.015 + 0.028
0.013 * 0.022

-0.020 + 0.023
0.004 + 0.024

-0.014 + 0.016
-0.008 + 0.014

0.006 + 0.029
0.005 + 0.034
0.013 + 0.018

-0.020 ● 0.040
-0.010 + 0.018
4.020 + 0.040
4.018 + 0.036

14
-0.020 + 0.0023

0.020 * 0.020
-o.m2

0.030

239aOpu

(10-9 llci/d)

0.035 + 0.060

0.005 + 0.026

0.160 + 0.080

-0.013 + 0.027

0.071 * 0.060

0.389 + 0.092

0.120 * 0.060

0.089 + 0.052

0.019 * 0.030

0.013 + 0.026

0.008 + 0.022

0.007 * 0.022

0.020 * 0.060

0.018 + 0.054

14

-0.013 + 0.027

0.389 + 0.092

0.067

0.210

1.4 + 0.6

2.4 + 0.8

1.0 ● 0.4

6.4 + 1.4

1,0 ● 0.4
—-

4.0 * 0.5
---

2.0 + 0.6
0.2 + 0.6
3.8 + 1.0
1.2 + 0.6
1.4 + 0.6
1.1 +0.6

12
0.2 + 0.6
6.4 + 1.4

2.1
3.5

Total U
(@J)

<0.7 * 1.4

0.4 ● 0.4

0.7 * 1.4

0.2 * 0.4

<0.7 ● 1.4

<0.1 ● 0.0

1.4 * 0.2

3.0 ● 1.0

<0.7 * 1.4

<1.6 + 3.2
2.0 * 4.0
0.2 * 0.4

13,9 + 4.8
11.4 *4.4

14
<0.1 * 1.4
13.9 + 4.8

<2.6
<8.6

Gross Gamma
(Wlmt.shnidi)

103 * 38
0+200

67+ 38
0+200

71 + 38
-30 * 100

95 * 38
10* 100

2*36
0+200
2+36
0*200

-16 + 36
12 * 36

14
-30 * 100
103 ● 30
22
85



1- E-XIV (-)

Ha4SK)* cm *4 w, c1
——

F N03

AcidWeir
PIEbhl
PWbbJ2
*J
TnJ Well 1A
TCUWell2A
-Smiq

04-03
CM-03
04-03
04-03
03-20
04-03
04433

17
43
42
50
51

154
a

xl
24
28
17
20
32
27

7 &l I53 0
11 11.S 92 0
5 10.5 % o
3 11.2 w o
4 7,5 64 0
6 3.9 21 0
6 3.2 19 0

32
141
105
140
121
75

102

1.6
20
24
13
16
0.1

‘al

3on
31 83
32 la
41 54
31 41
24 42
23 12

0.2

0.4
0.s

0.8

0.6

0.0
0.6

6.B
54
50
231
44
14
6

621
43

506
378
332
239
169

161
77

IU2
55
69

102
92

7,0

7,5

7. I
7,2

7.9

7,5
7,9

118
65
m
55
50
34
30

No.ofAmlysn
Minimum

Uuimum
A-
h

7
17

130
56
86

7
17
Ml
2S
21

17 7 7
3 3.2 19 0

II 13.2 I53 0
6 8.3 77 0
5 7.6 95 0

7
32

142
102
77

7
<clI
24

<10.6
<m

7 7
24 12
mm
33 97
19 19a

7
0.0
0.8
0.4
0.5

7
6

M
M
u

7
43

SCM
326
395

7
55

161
93
da

7
7.0
7,9
7.4
a7

7
34

118
m
50



Table E-XV

Station

DPS- 1
DPS- 1
DPS4
LAO-C
LAO-C
LAO-1
LAO-2
LAO-2
LAO-3
LAO-3
LAO-4
LAO-4
LAO-4.5
LAO-4.5

No. of Analyses
Minimum
Maximum
Average
2s

Radiochemical and Chemical Quality of Surface and Gromd Waters
from DP-Im A1amos CanyoL An Active Effluent Release Area

Radiochemical

1984 137(=5

(montbday) (l@9 vCi/m#)

04-09
09-10
04-09
04-09
09-10
04-09
04-09
09-10
04-09
09-10
0449
09-10
04-09
09-10

121 + 76

34 ● 65
0+ 176
O+ 176

33 * 70
0 k 176
0 * 176

-1 * 50
0+ 176

-75 * 114
0+ 176

-3 + 93
0+ 176

-53+61

14
-75 * 114

121 + 76
4

88

4.4+0.13
0.229 + 0.084
0,230 + 0.060
0.013 + 0.026

-0.012 + 0.023
4.004 + 0.024

0.005 + 0.034

0.021 * 0.041
0.011 * 0.022
0.000 i 0.020
0.020 * 0.060
0.051 * 0.047
0.008 + 0.022
0.006 + 0.034

14
-0.012 i 0.023

4.4+0.13
0.356

2.3

8.2 * 0.38
0.438 + 0.116
0.110 * 0.020
0.004 * 0.030

-0.017 * 0.020
0.010 ● 0.060
0.210 * 0.060
0.097 + 0.062
0.U40 * 0,040
0.152 + 0.074
0.030 + o.120
0.134 + 0.067
0.060 * 0.060
0.045 + 0.046

14

4s017 * 0.020
8.2 * 0.38

0.680
4.3

3H

(10-6 pcihd)

0.3 * 0.0
4.5 + 1.2

0.2 * 0.0
0.1 ● 0.2
1.6 + 0,8
7.6 + 1.6
33+6

2.4 i 0.8
32+6

4.4 * 1.2
14.3 * 3.0
4.7 + 1.2

14.5 + 3.0
5.3 + 1.2

14

0.1 + 0,2
33+6

4.7
9.2

Total U

(Pti~)

576 + 115
209 + 30

12 + 2.6
2 * ().0

0.3 * 0.4
1.9 * 0.4
2.0 * 0.4
1.7 + 0.8
4.7 * 1.0
0.8 ● 0.4
3.0 + 0.6
1.1 + 0.6
2.6 + 0.6
0.1 + 0.0

14
0,1 * 0.0

576 + 115
58.4

317.6

Gross Gamma
(Countdtil)

217+38

0+200
49+ 38
49 * 38

0+200
55 * 38

174+38
0+200

45 k 36
0+200

-79 + 36

0+200
–71+36

0+200

14

-79 k 36
217+38

25
166
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Station

GS- 1

GS-I

MCO-3

MCO-3

MCO-4

MCO-4

MCO-5

MCO-5

MCO-6

MCO-6

MCO-7

MCO-7

MCO-7.5

No. of Analyses

Minimum

Maximum

Average

2s

Table E-XVI

Radiochemical and Chemical Quality of Surface and Ground W’aters
from Mortandad Canyon, An Active Effluent Release Area

Radiochemical

1984 137(=S

(month-day) ( 10--9wCi/m~)

04-10

09-19

04-10

09-19

04-10

09-19

04-10

09-19

04-10

09-19

04-10

09-19

04-10

0+ 176

1610+358

0+ 176

1800 + 396

0+ 176

-19+91

O+ 176

19*93

0+ 176

-25 ~ 50

0+ 176

10 + 80

0+ 176

13

-25 * 50

1800 + 396

261

1284

238pu

(10-9 ~Ci/ml)

1.4 * 0.016
81 i 5.2

4.3 * 0.028
83 + 5.0

4.3 * 0.026
0.510 t 0.126

3.2 + 0.022
0.675 * 0.142
0.230 + 0.060
0. 130* 0.066

0.021 + 0.024

0.038 + 0.040

0.070 * 0.040

13

0.021 + 0.024

83 * 5.0

13.8

60.7

239,240pu

(lo-g~ctild)

4.37 * 0.30

93 & 6.5

10.3 * 0.400

90 + 5.4

18.9 + 0.300

1.76 + 0.260

17.1 + 0.600

2.73 * 0.320

0.470 * 0.100

0.337 + 0.102

0.053 + 0.032

0.098 + 0.054

0.090 + 0.080

13

0.053 + 0.032

93 & 6.5

18.4

66.2

3H

( 10-6 ~Ci/mJ?)

5.8 + 1.2
6.5 + 1,4

6.2 + 1.4

6.6 * 1.4

41 +8.0

29 + 6.0

75 + 16

32 + 6.0

72 + 14

35 + 8.0

6.8 * 1.4
. . .

54 * 10

12

5.8 + 1.2

75 k 16

30.8

51.5

Total U

(vd~)

2.9 + 0.6
1.6 + 0.4

123 + 16
123 + 16
11.5 + 2.4
15.9 * 3.2
9.2 + 1.8

22.0 * 4.0

21.2 +4.2

13.0 + 3.0

1.1 +0.2

2.5 + 0.8

5.7 * 1.2

13

1.1 +0.2

123+16

27.1

86.2

Gross Gamma

(counts/rein/l)

680 + 40

910 + 380

890 + 40

948 k 380

1370 + 40

246 + 232

149 + 38

526 k 336

331+38

178 + 94

14 ~ 36

30 * 90

87 ~ 38

13

14 + 36

1370 + 40

489

867

.
0
-4



d
w
co

Table E-XVI (cat)

GS I
MCQ.3
MCO-4
MCW.5
Mm
MC07
MfX17.5

No. 0fAIuIiyx5
Minimum
Maximum
Avawc
2s

1%4
(Nmtu8y)

04-10
04-10
CM-10
04-10
04-10
04-10
04-10

Ckdml
(C—K—tntins h dl)

Cnd
Sf02Ca MKKF4a C03 HC03F’04S04CIF No3 -5-@ (*-)
—— —. —— —— —. —— — —— —

53 22 5 6.8 54 0 128 <0.1 14 16
38

0.4 83 318 75 8.1 45
22 5 7.1 63 0 126 1.3 15 I 0.4 I 10 345 75

16
7.7 47

70 22.8 284 29 231 2.3 61 34 3.2 @
19

1067 23 8.9 154
21 4 5.1 322 0 305 2. I 79 39 4.2 510 Ilm 71 7.7

16
171

22 4 5.4 412 0 372 2.1 94 51 S.I 6W 1459 73 7.9 2m
32 21 5 4.4 as o 102 2.2 42 44 0.4 110 422 76 6.8
13

61
26 6 5.8 248 0 228 1.8 42 42 0.8 Ml 959 94 7.5 139

7 7 7 7 7 7 7 7 7 77 7 7 77 7
13 70 4.4 63 0 102 <0.I 14 I 0.4 83 345 23 &: 45
53 26 6 22.8 4}2 29 372 2.3 94 51 5.I 650 1459 94 8.9 220
26 204 8.2 210 4 213 t.7 49 32 2.0 323
29 12 3

822 69 7.8 119
13.0 284 21 202 1.5 al 35 4.0 454 917 43 1.2 138

Note The t value representstwia the standard deviation of IIICdistribution of observed values. If only one ●afysis is mporkd, then UK vak

rep-escntstwie he uncemmty term for he analy9is



Station

Scs-1
SCS-2

SCS-2

SCS-3

SCS-3

No. of Analyses

Minimum

Maximum

Average

2s

Table E-XVII

Radiochemical and Chemical Quality of Surface Water from
Sandia Canyon, an Active EMuent Release Area

Radiochemical

1984 137(=~ 238pu

(month-day) (l@9 wCi/m~) (10-9 uCi/mfl)

04-02 54 * 43 0.021 * 0.030

04-02 3*17 0.280 + 0.036

08-27 64+ 133 0.020 + 0.038

04-02 27 * 33 0.012 + 0.028

08-27 40+ 139 0.013 + 0.034

5 5

3+17 0.012 ~ 0.028

64+ 133 0.280 + 0.036

37 0.069

47 0.236

239,240pu 3H Total U
(10-9 pCi/m~) (1(H ~Ci/ml) (wd~)

0.090 * 0.040 4.6 + 1.0 3.4 * 0.6

0.070 * 0.040 7.9 + 1.6 2.2 * 0.4

0.010 * 0.020 3.9 * 1.0 0.8 + 0.4

0.240 + 0.060 7.3 + 1.6 2.0 * 0.4

0.018 + 0.032 4.3 * 1.2 1.1 + 0.6

5 5 5

0.010 * 0.020 3.9 + 1.0 0.8 ~ 0.4

0.240 + 0.060 7.9 + 1.6 3.4 + 0.6

0.086 5.6 1.9

0.185 3.7 2.0

Gross Gamma
(counts/rein/l)

2610 + 60

2280 + 60

0 * 200

2110+60

o * 200

5

0+200

2610 + 60

1400

2581

d
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T- E-XVII (ad

SIB*

SCSI
SCS2
SCS-3

No.of Andys?s
Minimum
Maximum
Avcruc
2s

1984
(~y)

0402
C402
04-02

(WHuraum h dr)

cad
SU32Ca MS KNICX33 H(X)3P04S04CIFN03 Tmlhdfi (*/m)

—— —. —— —. —— — —— ——

103 66 II 20.6 328 0 331 4.8 499% 1.3 13 1277 201 &o 180
77 43 9 16.3 240 0 197 5.0 228 210 1.7 10 998 152 8.2 140
58448 13.9 212 0 191 4.4 180 tul I.5 58 874 140 8.0 132

3 3 33 33 3 3 3 3 33
:.4 d 2

3
58 43 8 I3.9 212 0 191 1.3 10 874 152 8.0 132

103 66 11 20.6 328 0 331 5.0 499 210 1.7 58 )277 201 8.2 180
79 51 9 16.9 2643 0 239 4.7 302 148 1.5 27 1049 164 8.0 150
45 26 3 6.7 121 0 158 0.6 344 115 0.4 53 412 64 0.2 51

Now The t value recm%ents twice the standard dewalmn of b dmwibukm of tirved values. If only one analysis is reRortcd, then the value

m~nls twm k uncertainly Icrm for ihc analysis.



Table E-XVIII

Locations of Soil and Sediment Sampling Stations

Station

Latitude

or

N-S

Coordinate

Longitude

or

E-W

Coordinate

Regional Soils

Rio Chama at Chamita

Embudo

Otowi

Near San~a Cruz

Cochiti

Bernalillo

Jemez

Perimeter Soils

Sportsman’s Club

North Mesa

TA-8

TA-49

White Rock (casi)

Tsankawi

Onsite Soils

TA2i

East of TA-53

TA-50

Two Mile Mesa

East ol’ TA 54

R Site Road East

Potrillo I)ri\e

S-Site

Near Test Well DT-9

Near TA 3.3

36°05’

36°12’

35°52’

35059’

35°37’

35017’

35°40’

N240

N134

N060

S165

N051

1N020

N095

N05 1

N035

N025

S080

S042

S065

S035

S150

S245

106°07’

1o5°58’

106°08’

105°54’

106°19’

106°36’

106°44’

E215

E168

W075

E085

E218

E31O

E140

E218

E095

E030

E295

E103

E195

W025

E140

E225

Map
Designation’

S1

S2

S3

S4

S5

S6

s-l
S8

S9

Slo

Sll

S12

S13

S14

S15

S16

‘SOII sampling locations in Figs. 12 and 14: sediment sampling locations in Figs. 12 and 15.
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Table E-XVIII (cent)

Station

Regional Sediments
Chamita
Embudo
Otowi
Sandia
Pajarito
Ancho
Frijoles

Cochiti

Bernalillo

Jeme7 Ri\er

Perimeter Sediments

Guaje at SR-4

Bayo at SR-4

Sandia at SR-4

Mortandad at SR-4

Czitiada del Buey at SR-4

Pajarito at SR-4

Potrillo at SR-4

Water at SR-4

Ancho at SR 4

Frijoles at National Monument Headquarters

Effluent Release Area Sediments

Acid Pueblo Canyon

Acid Weir

Pueblo 1

Pueblo 2

Hamilton Bend Spring

Pueblo 3

Pueblo at SR-4

Latitude
or

N-S
Coordinate

36°05’

36°12’

35°52’

S060

S185

S305

S375

35”37’

35°17’

35”40’

N135

N1OO

N025

S030

S090

S105

S145

S170

S255

S280

N125

N130

N120

N105

N090

N070

Longitude
or

E-W

Coordinate

106°07’

105°58’

106”08’

E490

E41O

E335

E235

106°19’

106°36’

106°44’

E480

E455

E315

E350

E360

E320

E295

E260

E250

E185

E070

E085

E145

E255

E315

E350

Map
Designationa

---
---

.-.

---
...

12
13
14

15

16

17

18

19

20

21

22

23

24

25

26

27
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Table E-XVIII (cent)

Latitude Longitude
or

;:s E-W Map
Station Coordinate Coordinate Designation’.——

Sediments (cent)

DP-Los Alamos Canyon
DPS- 1

DPS-4

Los Alamos at Bridge

Los Alamos at LAO-1

Los Alamos at GS-I

Los Alamos at LAO-3

Los A!amos at LAO-4.5

Los Alamos at SR-4

Los Alamos at Totavi

Los Alamos at LA-2

Los Alarms at Otowi

Mortandad Canyon

Mortandad near CMR

Mortandad West of GS- 1

Mortandad at GS- 1

Mortandad at MCO-5

Mortandad at MCO-7

Mortandad at MCO-9

Mortandad at MCO-13

N090

N075

N095

N080

N075

N075

N065

N065

N065

N125

NIOO

N060
N045
N040
N035
N025
N030
N015

E160

E205

E020

E120

E200

E215

E270

E355

E405

E51O

E560

E036

E095

E105

E155

E190

E215

F,250

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45
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Table E-XIX

Radiocberrdcal Arratyses of Regional Soils and Sediments

LOeationa

Regionat Soils

Chamita

Embudo

Otowi
Near Santa Cruz Lake

Ccwhiti

Bernalillo

Jemez

No. of Analyses

Minimum

Maximum

Average

2s

Regional Sediments

Rio Chama at Cbamita

Rio Grande at Embudo

Rio Grande at Otowi

Rio Grande at Sandia
Caiiada del Ancho at Rio Grande

Rio Grande at Pajarito

PaJarito at Rio Grande

Water at Rio Grande

Rio Grande at Ancho

Chaquihui at Rio Grande

Rio Grande at Frijoles

Frijoles at R]o Grande

Rio Grande at Bernahllo

Jemez River at Jemez

No. of Analyses

Minimum

Maximum
Average

2s

137cs 238PU 239,240fDu 3H . ..- -

(Pcvkl)

0.80 + 0.10

0.90* 0.30
0.20+ 0.20
O,OQ+ 0.20
0.40* 0.30
0.30* 0.20
0.00* 0.20

7
0.00* 0.20
0.90* 0.30

0.30
0.70

0.27* 0.30
0.27+ 0.30
0.18i 0.30
0.09*o.12
0.09*0.12
0.09+ o.12
0.24+ 0.18
0.05i 0.08
0.26* 0.10
0.32+ 0.18
0.04+ 0.08
0.14+0.14
0.25+ 0.30
0.53i 0.30

14
0.04i 0.08
0.53* 0.30

0.20
0.27

(pci/g)

O.CKS1f0.002
-0.000* 0.002
0.000+ 0.W2
O.000* 0.002
0.000* 0.002
0.000* 0.001
0.002* 0.002

./
O.000 * 0.002

0.002 * 0.002

0.000

0.000

0.000* 0.001
0.001* 0,004

4.001 * 0.004
-0.006 + 0.007
-0.001 + 0.006
4.002 * 0002
4.002* 0.003
4.001+ 0002
0.003* 0003
4.002* 0.004
4.003* 0.003
-0.002+ 0.004
4.001i 0.004
0,005* 0.005

14

4.006 + 0.007

0.005* 0.005
4.001

0.005

(Pcvt?)

0.020 * 0.006

0.016 i 0.006

0.003* 0.004
0.001* 0.002
0.012 + 0006

0.002* 0.001
-0.001* 0.001

7

-0.001* 0.001
0.020 * 0.006

0.008

0.017

O.IXNJ* 0.002
0.002* 0004
0.002+ 0.004
-0.002+ 0.008
4.004* 0.004
0.000+ 0,00I
0.000* 0.001
0.001+ 0.002
0.005+ 0.006
0.004i 0.005
0.000* 0.001
-0.003* 0.004
0.004+ 0.004
0.010* 0.005

14

-0.004 * 0.004
0.010+ 0.005

0.001
0.007

(104~Ci/m.Q

1,5 * 0.6

5.4 * 1.2

4.2 + 1.0

1.6 * 0.6

5.3 i 1.2

8.8 + 1.8

7.0 i 1.6

1
1.5 ~ 0.6

8.8 + 1.8
4.8

5.3

0.8 ~ 0.6

2.7 + 0.8

3.1 + 0.8

1.3 ~ 0.6

0.7 + 0.6

5

0.7 + 0.6

3.1 + 0.8

1.7

2.2

‘Locahons shown m Fig. 12 and described in Table E-XVIII.

Note: The + value represents twice the standard deviation of observed values. If only one anatysis is

I otal u

(Pdkl)

3.9 * 0.4
2.2* 0,2
3.0* 0.1
2.8+ 0.2
2.7* 0.2
1.9+ 0.2
2.1* 0.4

7
1.9 * 0.2

3.9 * 0.4
2.6

1.3

1.3 * 0.2

2.7 k 0.4

2.7 + 0.2

2.9 i 0.4

1.3 * 0.2

4.9 + 0.6

2.6 + 0.4

1.1 * 0.2

1.7 * 0.2

3.0 * 0.4

1.9 + 0.2

3.3 + 0.4
2.7 k 0.2

4.1 * 0.4

14

1.1 * 0.2

4.9 i 0.6

26

2.2

Gross tiaznma

(coemta/tig)

3.7 + 0.6

8.5 i 0.6

4.6 ~ 0.6

5.0 + 0.6

3.8 ~ 0.6

2.0 + 0.6

3.5 * 0.6

7

2.0 i 0.6

8.5 * 0.6
4.4
4.0

2.0+ 0.2
4.6* 0.6
4.3i 0.6
4.1 + 0.6

0.4 h 0.6

6.9 + 0.6

3. I i 0.6

1.4 + 0.6

1.6 i 0.6

4.8 * 0.6

1.5 + 0.6

4.3 k 0.6

4.2 + 0.6
8.4 + 0.6

14

0.4 i 0.6

8.4 + 0.6

3.7
4.4

reported. then the value represents twice the uncertainty term for the analysis.
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h“ dldmukd Analyses of Pmimcter Soibdsaliments

IAseaiions’

Perbodusd
Sporrsmaer’SClub
Ncaih Mean

TA-0

TA-49
White Rock (E@
Tsankawi

No. Of AS@%W

Minimum

Maximum

Average

28

F&imuar Sa&mrls

Guqje at SR-4

BaYO at SR4

Sandia at SR4

Mortandad aI SR4
Cmindndel Buey at SR-4

Pajarito at SR-4
Pobillo at SR4
Wskr m SR4

Ancho at SR4

No. of Analyses

Minimum

Maximum

Average

2E

——— ___

s-1

s-2
s-3
S4
s-5
S-6

12
13
14

15

16

17

18

19

20

0.11

137ca

(p4wg)

0.60 * 0.20

040 * 0.20
2.2 ● 0.60

1.0*0.20
0.30 + 0.20
0.40 * 0.20

6

0.3 * 0.20

2.2 * 0.60

0.0

1.4

0.00 * 0.30

0.20 * 0.30

0.00 * 0.30

O.cal ● 0.30
O.cm+ 0.30
0.34* 0.30
O.(m+ 0,30
0.17* 0.30
0.29k 0.30

9

O.al● 0.30
0.34● 0.30

o.m2
0.24

z3Epu

(MM)

0.CQ2* 0JH32
am* 0002
0.003* 0.U)2
Clooo* 0.002
O.wo* 0.C4M
O.om* O.(Do

6

OJXIO* 0.(H32

0.003 ● O.(D2
0.001

0.M3

0.IH34 + 0.008

o.m5 + O.(KM

0.CX31* 0.003

-0.C02 * O.(B36

-0.IXI + 0.002
-0.CH)l * 0.003

o.cK13● O.CKM
o.m2 * 0.003

0.CK13* O.(X)3

9
-0.002 * O.CKM
0.035* 0.004

0.CQ2
0.CQ5

‘L.cmtkmri shown in Figs. 14 and 15 and dcacdd m Tabk E-XVIII.

3J9~

(pag)

0.020+ o.a36
0.014* 0.006
0.062+ 0.010
0.024k 0.006
0.010* O.cw
o.m6 ● 0.002

6
006 + 0.002
0.062* 0.010

0.023
0.041

0.002* 0.IB4
0.003* 0.CK)3
O.mo ● 0.M2
0.003* 0.CH33
0.(M32* 0.002
-o.ml* 0.CUJ3
O.m ● 0.003
O.(X)3● O.CKM
0.008+ 0.CK)4

9
-cm 1.*o.cm3
0.008+ O.m

O.cm
0.CU15

1.5 k 0,6

2.0 * 0.6

5,0 i 1.2
2.9 * 0.0
4.3 i 1.0

5.8 * 1.4

6

1.5 + 0.6

5.8 * 1.4
3.s

3.4

2.6 ~ 0.8

-0.8 k 0.6
0.7 * 0.6
4.0 + 1.0

5.9 * 1.4

40* 80
49* 10

3.9 + 1.0

0,9 * 20

9

-0.8 * 0.6
49 * 10

13

37

Total U

(l@a)

3.B & 0.2

3.6 k 0.2
4.0 i 0.2
4.5 * 0.4

3.1 ● 0.2

5.0 * 0.6

6

3.6 k 0.2

5.0 ~ 0.6
4.0

1.3

2.2 ● 0.2

2.0 ● 0.2

1.7 & 0.2
2.0 & 0.2
1.0 * 0.2

2.5 * 0.2

2.4 & 0.2

2.3 k 0.2

2.7 ● 0.2

9

1,0 * 0.2

2.7 & 0.2

2.1

1.0

GroaaG8mma

(--s)

6,0 & 0.6

5.8 + 0.6
7.2 & 0.6

7.1 * 0.6
6.2 k 0.6

9.3 * 0.6

6

5.8 k 0.6

9.3 k 0.6

6.9

2.6

4.5 * 0.6

4.0 ~ 0.6

4.4 * 0.6

5.1 + 0.6
3.3 + 0.6
4.7 + 0.6

4.6 * 0.6

3.4 * 0.6

4.4 k 0.6

9

3.3 + 0.6

5.1 ●0.6
4.3

1.2

Note: The + value represents wice the Wnndarddeviationof the distibutin of observedvalues.If ordy
one analysis is report~ UIco tic value reprcwsts twice the uncertainty term for the anatysis-

d
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Tnble E-XXI

Radioehcrrsical Analyses of Chile S&is and SediMCHIs

fiCSTIEftlum R+asc Areas

219.140pu

(pcVg)

Grou Gnrsrms 141 AM

(countdmin/g) (pcVg)

!mSr

(Pall)

137(-*

wti$)

0.00* 0.30
1.oio.34

O.cul* 0.30
0.47+ 030
0.28* 0.30
3.0* 0.91
0.37* 0.30
0,99* 0.32
1.1+0.36

0.20* 0.30

10
O.m * 0.30
3.0* 0.91
0.75
1.8

0.9t 0.30
0.00+ 0.30
0.00i 0.30

3
0.0J3* 0.30
0.79* 0.30

0.26
0.91

3H
(l@ l,lci/n’L.4)

Total U

(vdr3)—

3,6i 0.2
5.9● 0.3
3.5* 0.2
3.8* 0.2
3.2i 0.2
5.8+ 0.6
3.7* 0.2
3.6+ 0.2
3.6+ 0.2
3.5* 0.2

10
3.2* 0.2
5.9* 0.3
4.0
1.9

1.9+ 0.38
1.8I 0.36
2.4+ 0.24

3
1.8* 0.2
2.4* 0.2
2.0
0.6

Laeatiorss Numb

s-7
s-8
s-9
s-lo
S-n
s-l?
S-13
s 14
S-15
S 16

22
23
27

Chlsitc soils

TA-2I
fistof TA 53
TA 50

Two Mile Mesa

Easl of TA-54

R-Silt Road Esst

PotriUo Drive

S-Site

Near DT-9

Nesr TA-33

No. of Analyses
Minimum

Masimum

Average

2s

Salimusts Effluent

Rektsc Are& Pueblo

Cmy(nl

Acid Weir

Pueblo 1

Pueblo al SR4

No. of Analyses
Minimum

Masimum

Avemge

2s

5.5 + 0.6
7.5 * 0.6

6.4 * 0.6
4,4 * 0,6

5.6 + 0.6

7.8 + 0.6

5.9 * 0.6

7.5 t 0.6

7.9 i 0.6

7.9 * 0.6

0.007t O.oa

0.002* 0.002
O.mo * 0.002
O.om + 0.002
0.CH33* 0.CH34
0JX13* 0,002
4.m5 + O.m’l
O.ml * 0.005

-0.CM36+ 0.010
O.cnl* 0.003

0.027 + 0.010

O.LWJ* 0.010
0.00s* 0.CM34
O.o1o* 0.004
0.00s+ O.LKM
0.057i 0.010
o.rx35* 0.005
0.021+ 0.@)8
0.035i 0.010
0.005* O.cm

2.0 * 0.6

3.0i 0.8
26i 6.0
5.7* 1.2
3.8* 1.0
10* 1.1
5.1+ 1.2
IIil.1
1.7 i 0.6

38 ~ 8.0

-. ...
...

...

...
...
...

10
4.4 * 0.6

7.9 + 0.6
6.6

2.5

10
J.006 * 0.010
0.007 + 0.008

O.ixl 1

o.a38

10

0.CH35* o.m5
0.057* 0.010

0.022
0.038

10

1.7 + 0.6

38 * 8.0

11

24

.— ..

... ..
. ..

...

3.7 + 0.6
2.0 i 0.6

2.6 i 0.6

0.01 * 0.00

-0.01 i O.cul

0.00 * 0.00

0.9010.12
0.50+ 0.0s
0.36i 0.0S

0.059* 0.0014
0.002* 0.002
0.016+ 0.006

7.51 k 0.240

0.o1o + oC04

3.17+0.100

1.7 * 0.6

0.9 * 0.6

5.tl i 1.4

3

2.0 * 0.6

3.7 + 0.6

2.8
1.7

3

401 + o.a3

0.01 * O.CKI

000

0.00

3

0.36 i 0.8

0.90* 0.12
0.59
0.56

3
0.002i 0.002
0.059t0.014

0.030
0.060

3

0.010 + 0.004

7.51 * 0.240

3.56

7.53

3

0.9 + 0.6

5.8 + 1.4
2.s

5.3



Tabk F.XXI (mat)

sdh-1~
RekuE ~ ~-
LM ~ Cmym
DP Canyon al DP$-I
DP Cmyim w DPS4
Lm Alm’m u BridBs
h Almnm w LAOl
Los Alsnms st GS-I
Lm Almnm u LA03
Lm Almnm at LACM.S
I.OSAIMSWat SR4
La Afmnc+d T&
h All- ● LA-2
La Alunu u _

No. d Andw
Mimmum
bluimum
Avernsc
2s

geammt PJrrmmt
R- A-, Mutmdd

Culyal

Mmtmdd al CMR

Mm’tmuld W- dCiSl

MaruIsI!d uml

Mmimdd u MCD5

MmtansSd al MCO-7
Mormmiadat MCO-9
Mcn-tm&l wtMCO-13

No. d Andyaa
Minunum
Minimum
Average
2s

28
29
3a
31
32
33
34
35
36
37
38

39
40
41
41
43
44
45

Isle,

(@3/d

16 + 4.6
11 *2.6

0.16+0.30
0.39 * 0.30

13 *4.4
0.0 ● 0.30
20* 0.4
1.2 ● 0.40

0.76 + 0.30
0,69 + 030
a49 * a30

11
O,cm● 0,30

28 i 8.4
7.1

20

O.m ● 0.30
ooo*a30

SN3+27
55 + 16
46 + 14
I.3 * 0.40

0.69 + 0.30

7
0.00 ● 0.30

90+27
28
73

1.7 ● O.oaa

0.161 + 0.018

0.001 * 0.018

O.mn ● o.m4

0.164 i 0.024

0.000 ● O.om

0.29 I + a036

0.110 i 0.052

0.0 I 1 ● 0.W7
-aJ302 * O.KM

O.ow ● 0.M4

11

4.m32 ● 0.004
1.7 ● 0.0s0

0.223
0.999

0.136 + 0.016
0.0 I7 * 0.M6

6.S+0.12
10,9 ● 0.130
I.W + O.m

O.om ● 0.M4
0,002 * o.ca2

7

o.m2 ● 0JM2

68 + 0.12

12

51

%wmion shown in FISS. 14 and 15 and &scribed in Tabk E-XVIII

239+

(@g)

5.3 + 0.16
0.474 ● 0.032
am ● 0.003
0.464 + 0.052
0.611 + 0.W2
0.122 + 0.025

1.06 * 0.102
O.aso + 0.010
0.389 * 0.M4
0.15 I ● 0.022
0.096 * 0,014

11
o.m4 * 0.D33

5.3+0.16
0.798
3.05

a451 + 0.032
0.033 + 0.M6

233 + 3.4
72+ 1.4
5.5 + 1.4

0.077 ● 0.010
0.031 * O.ma

7
0.03 I ● O.ma

235 i 3.4
45

176

‘H
(Id pcvd]

18 + 3.6
2.4 z 0.8
2.4 + 0..S
2.6 j 0,0
5.2 + 1.2
2.6 ~ 0.8
2.7 + 0.8
3.4 t O.e
2.5 i 0.8
2.9 + 0.0
2.1 + 0.6

11
2,1 + 0,6
18 + 3.6
4.2
9.3

78 + 16
63 + 14

61 i 12
32+6
12 i 1.6

9.1 i 3.4
12 + 3.6

7
9.7 k 3.4
70 e 16
38
57

Tti U

(dt)

3.6 i 0.6

1,3 +0.1

l,6+a2
2.7 ● 0.2

23 * 0.2

1.6 + 0.2

3.6 i 0.2

2,5 i 0.2

2.1 ● 0.2

1.4 ● 0,2

2.2 + 0.2

II

1.4 + 0.2

5.6 i 0.6

2.5

2.4

I. Q*O.1

1.3 * 0.2

4,9 + 0.6

24 * 0.2

L2 + 0.4

3,9 ● 0.4

1,9 + 0.2

7

1.3 * 0,2

4,3+a6
2.fl
2.5

25 ● o_6

15 +0.6

1.3 + 0.6

4.7 + 0.6

15+a6
1.1 +0.6
28 + 0.8

4,Ll+ 0.6
3.4 + 0,6
2.5 + 0.6
3.1 + 0.6

11
1.1 +0.6
28 * 0.8

9.4
20

1.6 * 0.6
O.E+ 0,6
787+ 16
121 *2.6
38 + 1.0

7.5 + 0.6
4.5 + 0,6

7
0.8 + 0.6
707116
137
5sa

0.64 ● O.w
0.03* O.ao
am ● O.w
O.CQ* 000
0.02● am
0,00* Olm
O.w i owl
o.m + o.m
o.m + 0.00
am+ 0.00
am i 0.00

II

am +0.00
0.64+O.M

O.w
a50

0.02 ● O.m

O.al + O.(m

2.6 + 0.8

0.13 +0.w

ao3 +o.m
o.m+o.m
o,m+o.m

7

o,mi o.m
2.6 + 0.08

0.40

I .9

12 +0.10
11 *0.2S

0.443* 0.10
0.42 + 0.S0
0.66 + a lo
0.32+0.16
1.3B* 0.30
0.65 + 0.22
0.s9 i 0.10
0.46 + 0.010
0.41 +a16

11

0.32 + 0.16

12 * 0,10

1.8

6.9

0.12+0.14
8.7 + 0.6
26+ 2.6
5.7 * a6

0.93 ● 0.09
0.15 *a16
0.12 * 010

7

0.12+0,14

8.7 i 0.6

2.6

6,7

Note: TbE + due repmcnla twits the dud devialkn of Ihs didrlbutkm of ~cd vhsEL K only

MIC Mdyti is rcPc+Ied,then the vduc mpr=ts twice 131cunarttintY tctm for the mmlyti.



Table E-XXII

Radioehemical Analyses of Sediments from Reservoirs

Reservoir Station

El Vado (SouIh)
El Vado (Middle)
El Vado (North)

Summary: x * 2s

Heron (South)

Heron (Middle)

Heron (North)

Abiquiu (Upper)

Abiquiu (Middle)

Abiquiu (Lower)

Coehiti (North)
Cochiti (Middle)
Cuehiti (South)

Summary: X* 2s

_—— ——— —

Notes:

1984
(Month-Day)

6-14
6-14
6-14

---

6-13
6-13
6-13

..-

7-25
7-25
7-25

---

6-04
6-04
6-04

—-

137(-.5

(pCi/g)

0.70 * 0.34

0.57 * 0.30

0.35 t 0.23

0.54 * 0.35

1.1+0.48
0,52 t 0.28
0.59 t 0.30

0.74 * ().63

1.0f 0.46
0.78 * 0.32

0.89 * 0.42

0.89 * 0.22

0.58 * 0.30
0.90 * 0.30
0.81 * 0.30

0.76 * 0.33

nsh

(pCi/g)

0.00045 * 0.00006
0.00034 f 0.00005

0.00036 * 0.00005

0.00038 + 0.00012

0.00083 * 0,00008

0.00032 ~ 0.00006

0.00034 * 0.00005

0.00050 * 0.00058

0.0007 * 0.0002

0.0005 * 0.0002

0.0009 * 0.0002

0.0007 * 0.0004

0.00008 f 0.00008

0.00105 * 0.00009

0.00098 * 0.00009

0.00070 Y 0.00108

239~

(pCi/g)

0.00675 + 0.00036
0,00678 * 0.00084
0.00051 * 0.00028

0.00468 f 0.00722

0.01810 * 0.00087
0.00655 * 0.00042
0.00336 * 0.00022

0.00934 t 0.0155 I

0.0163 t0.0012
o.ollofo.oo12
0.0107 + 0.CM)08

0.0127 t 0.0063

0.01470 + 0.00072
0.01670 * 0.00080
0.02770 + 0.00134

0.01970 * 0.01400

Total
Uranium

(MW

4.6 k 0.4
3.5 t 0.4

4.2 + 0.4

4.1*1.1

3.8 * 0.8

4.5 * 0.4

5.3 * 0.6

4.5* 1.5

3,6 ~ o.6

3.9 f 0.4

3.1 * 0.6

3.5 * 0.8

4.1 * 0.4

4.6 & 0.4

3.6 t 0.4

4.1 +1.0

Gross
Gamma

(counts/min/g)

6.7 t 0.6

4.8 * O.fi

5.1 *0.6

5.5 * 2.0

5,1 ~ o.6

4.7 * 0.6
7.0 + 0.6

5.6 * 2,5

6.3 ~ o.6

6.2 t 0.6
5.0 * 0.6

5.8* 1.5

---
—-
—

-—

1, El Vado. Heron. and Abiquiu Reservoirs are in Rio Chama drainage; Cochiti Reservoir is in Rio Grande drainage below confluence with
Rio Chama and Los Alamos,

2. The f value represents twice the standard deviation ofthc distribution of observed values. If only one analysis is reported, then the value
represents twice the uncertainty term for the analysis.



%uFw&/mr&uiol)
4 3

Minimum -o,am2J * O.mzn -o.ooms * O.amm
Muimum -o.ml I * o.om4a -o.am15 * O.m
#*h +,~12 * 0.~72 -0.CKN2M+ 0.fl1028

Is

-o,mlJ i o.mma
0,CK#272* 0.LIX174

o.m2.s * o.fl1245

10
-o.,m42 * 0.0050
0.~27 * O.CKCUO

+.cKE378 * o,ml 4

9 4

-aomii o.m24 -o.mm4 i * o.~is
o,m7 * o.m36 O.m I9 * o.m33 —
a.- + o.mzz o.m53 * O.mlo —

239-34% (pci/gdy U@10
5

-o,m15 I * O.ama
0,~14 i 0.WX176

-C.(KK124 f 0.~26

1:

-am] I * o.am4

o.m51 * O.mlo
O.m I3 * o.m26

10
-o.m25 * o,mm
o.mo17 * ol-nm34

-o.ml I f O.m

9
-o.aa75 * O.mlo

o.oom * oaoom
0,(KM)27* 0,UJ32J

4
-o.mlz * o,m14

O.mll * o.alM2
O.@MlO * 0.IXX)24

t4awhmc4m
Minimum
Minimum
lib

Uranium(WS dry -t)
Na of.%mb
Minimum
Masimum
f+zs

I37Cl (rlh dry Wci#ll)
Na ti%mplm
Minimum
Maximum
n*2s

%(pcihb al)
Na of.%mplm
Minimum
Mamimum
n*2s

‘H ( 10–6 pCi/mO
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0.025 f 0.CE376

4
-09 * 0.6
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Y

0.7 * 0.6
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87tfln

I
—

5.8 ? 1.4
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Table E-XXV

Locations of Beehives

N-S E-W
Station Coordinate Coordinate

Regional Station (28-44 km)—Uncontrolled Area

1. Chimayo .-. ---

13. San Pedro --- ----

Perimeter Stations (O-4 km)—Uncontrolled Areas

~ Northern Los Alamos (’ountyL. N190 W020
3. Pajarilo Acres s~ 1() E380

Onsite Stations—Controlled Areas

4. TA-21 (DP Canyon)

5. TA-50 (Eflluent (’anyon)
6. TA-53 (LAMPF)
7. Mortandad Canyon
8. TA-8
9, TA-33

10. TA-54 (Area G)
11. TA-9
12. TA-15

N095

N040
N070
N()~()

S020
s~45

S080
S045
S040

E140
E080
E090
E~~[]

WON)

E225
E2W
EO1O
Eloo

151



Table E-XXVI
A
m
N

Amdysis

As

B
7Be

57C0

Cr

l~s

137CS

F

Hg
3H

$tMn

22N ~

Pb
83Rb

u

As
I&

cd
57C0

IJ@

137CS

F
Hg
3H

MMn

22Na

Pb
83Rb

u

—.—.

Utits

ppm

ppm

pci/g

pCi/g

ppm

pci/g
PCifg

PPm
ppb

pCi/mL

pci/g
PCiig

ppm

pci/g
ppb

Ppb
@2i/8

P@
pcih
pCi/g

P@
ppm

ppb
pCi/mL

pCi/g

PCik
ppm

pCi/g

ppb

Year

1981

1980

1983

1983

1980

1983

1983

1981
1982

1982
1983
1983

1981

1983

1983

1981
1983
1981
1983
1983
1983
1982
1982
1983
1983
1983
1981
1983
1983

Radiachemical and Chemical Analyses of Bees and Honey

Sample L4xatian”b
. . . -.. . ----

Chimayo

..
19

0.11

0.06

0.83

0

0.11
...

4
0.7

0.14
0.08

<0.077
44

1.7

<0,03
1.4

0.004
0.01
0.02
0.1
1
4.80

0.02

0.01

0.08

<0.006

<6

—.——
T)ne sample per Ioealion per year.

San Pedro

0.17

0
..

0.05

0.02

.. .

.. .

0,04

0.06
. . .

0.04

<6

0

<0.004

0.003

0

. ..

3.10

0.002

0.003
.. .

0.02

<6

N. LOS

Ahursos County

0.18

14

0.52
<0.011

3.9

0.12

0.12
1.1

4
1.6

0.11
0.08

<3
0.13

36

1.5

<0.06

12

<0.01 i

0.01
0
0.2

2

0.22
0.01

0.001

0.02

<0.007
9.2

PaJaMO SA-Z1

Acres (DP Canyon)

Bee Analyses

0.02 0.07
18 15
0.51 0.61

0.05 0.09

2.7 4.4

0.17 0.09

0.10 0.11
4.1 2.8
3 <1

11 3.6
0.03 0.01
0.08 0.02
0.60 2.20

<0.026 0.11
68 248

Honey Aoalyses

2.4

0.01 <0.11
3.1

0.01 0

0.01 0.02

0.002 0.01

0.2 0.4

1 2

4.90 81
0 0.03

<0.007 0.002

0.09
0 <0.001

<6 9.2

TA-50
(Effluent Canyon)

0.06

13
<0.17

0.01
2.3

0.05

0.01

1.2

2
...

0.06

0.04

0.60

0.13

44

22.1

<0.08
9.0

0,02

0.003

0.04

0.5

<0.5
31

0.004

<0.014

<0.03
0.002

6.5

. . . . . . . . . . . . .
I A-35

LAMPF)

0.02
. ..

1.82
12.8

1.43

0.07

0.9

<1
15

10.5
16.2

0.30

6.1

39

.. .

<0.07
. ..

0

0.05

0.02

0,1

<0.5
9.80

0.02

0.32
.. .

0.09

<6

hionanaaa

Canyon

0.03

17
. ..

1.1
..

J.5
<1

4.5
..
...

0.50

..-

10.5
...

2.8

...
0.1
1

...

...
0.04

...

TA-8

0.12
11

<0.33
0.05
1.8

0.07

0.001

0.3

3

1.8

0.07

<0.034

<5
0.17

21

3.4

<0.01

13

<0.008
0.02

<0.013
0.1

<0.5
7.70

0.03

0.03

0.05

0

<6

TA-33

0.02
17

0.49

<0.023
2.5

0.05

0.08

0.4

35

35
0.11
0.12
0.30
O.w

17

2.5

0
0.9

0.01

<0.002

0

0.1

0.5

73

0

0

0.07

0.02

<6

1A-X

(ArusG)

—.

20

0.93

<0.036
5.2

0.13

0.15

1.3

<1

38

0.04

0.09
.. .

0.41

66

4.7

0.12

16

<0.001

0.01
<0.008

0.1

3

29

<0.011

<0.014

0.16

<0.027

<6

%ee Fig. 18. and Table E-XXV for sample locations.
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lrmdmh~)

KM—.@-W-)

12.1
15.8
34.2
17.6

5.3
3.2

10.0

14.3

3.2
14.3
6,0
8.1
4.9

8.8
5.5

4.3

8.8
16.0
3.3
2.1
2.6

11.2
2.0
6.2

19,6
3.4

12.8
11.5

23.4
10.2

9.1

14.7

7.5
10.7
11.6
17.2
23.7

19.2
13.1
10.6

(h— w

0.15
0.31
0.36
0.40

0.08
0.06
0.09

<0.02

0.07
<0.02

0.08
<0.02

0.06

0.15
0.10

0.05

0.17
<0.09
<0.02

0.07
0.08

U3.02
0.06
0.11

0.24
0.03
0.28
0.09

0.33
0.03

0.46

0.16

0.23
0.32
0.24
0.46
0.21

0.69
0.25
0.32

c1 so. m,

1983

08116-08f22
08122-8130
08/30 - 09/06
09/06-09/13
09/13- 09/20
09/20 - 09/27
09/27 - 10/04
10/04-10/11
10/11-20/18
10/18- 10/25
10/25 - 11/01
11/01 - 11/08
11/08-11/15
11/15-11/22
11/22-11/29
11/29- 12/06
12/06-12/13
12/13- 12/20
12/20 - 12/27

4.9
4,8
5.0
4.8

m
5.4
5.1
5.0

m
6.5

w
5.8
6.2
5.6
6.2
6/l

m
5.8
6.0

0.34
0.27
2.62
1.19

0.02 0.04
0.15
0.36
0.11

O.w
0.25
0.94
0.16

0.67
1.63
426
1.94

0.58
0.38
0.56

<0.02

0.07
o.%
0.59
1.20
0.19

1.23
0.w

0.34

I.20
2.35

<0.02
0.04
0.06
1.32

<0.02
0.84

1.69
0.42
1.58
1.04

1.38
0.81

I .03

1.76

0.88
1.46
1.07
3.08
2.19

2.64
1.14
1.19

0.19

0.38

0.21
0.23

1.25
1.15
5.91
2.82

<0.003
CO.003
<0.003
<0.003

0.03
0.38
0.07

0.14
0.07
0.12

0.02
0.01
0.02

0.05 0.08
0.04
0.09

0.14
0.10
0.13

0.58
0.53
1.28

<0s303
<0.003
<o.a)3

0.02
0.07

0.10 0.10 3.88 0.15 0.43 0.56 0.02

0.02
2.06
0.25
0.06
0,07

0.01
0.07
0.03
0.34
0.02

<0.003
<0.003
<0.CK)3
<0.003
<0.003

0.01
0.05
0.04
0.35
0.05

0.02
0.38
0.12
0.34

0.07
0.22
0.15
0,39
0,12

0.53
0.23

<0.10
1.49
0.82
0.71
0.760.09

0,35
0.28

0.07
0.06

0.28
0,15

0.38
0.23

<0.003
<0.003

0.68
0.74

1984

12/27 - 01/03
01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/3 1- 02/07
02/07 - 02/ 14
02/14 - 02/2 1
02/2 1- 02/28
02/28 - 03/06
03/06 - 03/1 3
03/1 3- 03/20
03/20 - 03/27
03/27 - 04/03
04/03 - 04/10
04/10-04/17
04/1 7- 04/24
M/24 - 05/01
05/01 - 05/08
05/08 - 05/1 5
05/ 15- 05/22
05/22 - 05/29
05/29 - 06/05
06/05 - 06/12
06/12-06/19
06/1 9- 06/26
Wi126- 07/03
07/03 - 07/1 o
07/10-07/17
07/1 7- 07/24
07f24 - 07/31
07/3 I - 08/07
08/07 - 08/1 4

6.0

m
4.9
6. I
6. I
6.0
6.0
5.9
6.2
5.9

m
6.7
5.4
6.2

&
6.6

K
m
6.2

w
6.2

m
5.6
5.3
4.9
5.4
4.4

m
4.8
4.7
4.9

0.08 0.02 0.08

0.03
0.16
0.04
0.04
0.01
0.07
0.03
0.11

0.20 0.24 <0.10 <0.003

0.16
0.57
0.04
0.07
0.03
0.72
0.07
0.38

0.02
0.18
0.02
0.03
0.01
0.09
0.02
0.05

0.06
0.58
0.09
0.14
0.02
0.22
0.04
0.13

0.11
0.56
0.12
0.15
0.07
0.29
0.08
0.17

0.78
2.68

<0.10
0.23

<0.10
0.91

<0.10
0.81

<0.003
<0.014
<0.003
<0.003
<0.003
<0.003
<0.003
<0.0Q3

2.27
0.08
1.28
1.06

0.24
0.0 I
0.10
0.12

0.14
0.01
0.06
0.13

0.46
0.02
0.26
0.38

0.36
am

0.34
0.41

2.26
0.34
2.02
2.06

<OSM13
<0.003
0.01
<0.003

1,55
1.14

0.47
0.12

0.15
0,07

1.03
0.33

1.05
0.39

2.10
1.02

<0.020
<o.@13

0.48 0.08 0.08 0.29 0.28 1.07 <0.003

1.28 0.19 0.17 0.30 0.33 2.32 <0.003

0.53
0.54
0.26
1.36
0.35

0.06
0.07
0.05
0.10
0.06

0.04 0.10
0.05 0.12
0.05 0.08
0.13 0.20
0.07 0.11

0.13
0.16
0.14
0.28
0.16

0.23
1.67
1.27
2.34
2.03

<0.003
<0.003
<0.W3
<0.003
<0.003

0.84
0.19
0.27

0.07 0.05 0.08
0.02 0.04
0.10 0.11

0.17
0.11
0.17

2.54
1.24
1.14

<0.CK13
<0.003
<0.003

0.02
0.04
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.
u-i
-P

11/81

Type of Animal

Location

Cause of Death

Concentration in Hair Samples

U (ppb)
Hg (ppb)

Zn (ppm)
Ba (ppm)

Cr (pPm)

As (pPm)

F (ppm)
‘“CS (pCi/g)

Pb (ppm)

Elk

TA 15

Road Kill

41*8

44 ~ 16

73 * 14

18 i 24

3.5 ~ 0.8

<0.04

-3 * 7.8
.. .

Table E-XXVIII

Ansrlyses of fleer and Elk Hair

Date Animal Fourrd

11/81 12/8 I

Deer Deer

Ponderosa Campground TA-16

Poached Shot

130i26

21 i 24
101

36*8

6.8 * 1.4

0.12+0.12

8.9 + 1.8

0.8 + 3.8

360 i 80

*.20
74 ~ 16

19.6 i 3.8

0.54 i 0.36
—.

...

12/8 1

Deer

Pajarito Road by TA46

Road Kill

20 * 20

150* 20
143 i 28

6 i 1.8

3.9 * 0.8

<0.07

-0.2 * 0.2

6/82 12A2 5/83

Deer

TA-37

Road Kill

5 * 1.0

16 *5,4

3.5 + 0.8

4.1 + 0.8

0.15. * 1.4

1.9 * 0.4

Dea

TA-39
Found Dead

310 * 80

115*46
7.2 k 2.6

1.3 * 0.2
. ..

4.8 k 0.8

O* 1.0

1.6 i 0.2

fleer

Pajarito Road 2 km east of TA- 18

Road Kill

230 * 50
. ..

54 * 22
41 ● 12
7.6 * 1.6
.. .

17 * 2.0

37 * 6.0

5/84

Elk

TA-16

Found Dead

<144

117+48



Tmbie E-XXIX

Ctisoatologtcal Sammary (1911-1=)fork Alamm New Mexkm
MurssS and Extremes of T~twe ~ %~PitIltiOSSb

T~ (“F)
Extremes

MaatIs
High Low

Mean Mcarr
Max Mm

—.

Daily

MissAvg
H@
Avg Yc8r

Low
Avg YW

—.

Daily
Max DateMonth Date

39.7 18.5

43.0 21.5

29.1

32.2

37.5

37.4

1953

1934

20.9 1930

23.0 1939

64
66

1/12/53

2/24/36

-18

-14

1/13/63

2/1/51

2/8/33

3/1 1/48

Jan

Feb

Mar

Apr
May
Jun
Jul
Aug

Sept

Ocl

Nov

Dcc

Annual

3/26/7 1

3/30146

4123138

5/29/35

6/2218 1

7/1 1/35

8/10/37
9/1 1/34

10/1/80

11/1/50
12127/80

-348.7 26.5 37.6 45.8 1972 32.1 1948

57.6 33.7

67.0 42.8

77.8 52.4

80.4 56.1
77.4 54.3

72.1 48.4

62.0 38.7
48.7 27. I
41.4 20.3

45.6

54.9

65.1

68.2

65.8

60.2

50.3

37.9

30.8

54,3

60.5

69.4
71.4

70.3

65.8

54.7

44,4

38.4

1954

1956

1980

1980

1936

19S6

1963
1949
1980

39.7 1973

50.1 1957

60.4 1965

63.3 1926

60.9 1929

56.2 1965

42.8 1984

30.5 1972

24.6 1931

79

89

95

95

92

94

84
72
64

5

24

28

37
40

23
15

-14

-13

4/9/28

4 Dates

6/3/19

7/7/24

8/16/47
9/29/36

10/19/76
1128176

12/9/78

46.2 1932 95 7/1 1/35

6/22/8 1

-18 1/13/6359,6 36.7 48.1 52.0 1954

Precipitation (m.)
Mean Number of Days

Raioc Snow
Max Min

Mo. Daily

Month Mean Max Year Max Date Mcasr— —— — —

Mo .
Max Year——

39.3 1949

36.4 1982

36.0 1973

33.6 1958

17.0 1917
.. . . . .

.. . . . .

.. . . . .

6.0 1913

20.0 1984

26.2 1931

41.3 1967

112.8 1984

Daily Frecip Temp Temp

Max Date 20. Io in. >90”F S32°F——

Ian
Feb

Mar

0.85 6.75 1916 2.45

0.68 2.44 1948 1.05

1.01 4.11 1973 2.25

0.86 4.64 1915 2.00

1.13 4.47 1929 1.80
1,12 5.57 1913 2.51
3.18 7.98 1919 2.47

3.93 11.18 1952 2.26

1.63 5.79 1941 2.21

1.52 6.77 1957 3.48

0.96 6.60 1978 1.77

0.96 3.21 1984 I .60

1/27/16

2/20/ i 5

3/30116

4112175

5/2 1/29

6/10/13
7/3 1/68

8/1/51

9122129

10/5/11

11/25/78

12/6/78

9.7

7.3

9.7

5.1

0.8
0
0
0

0.1

1.7

5.0

11.4

15.0
19.0

18.0
20.0
12,0

1/5/13
214/82

3/30/1 6
4/ 12/75

5/2/78

2

2

3
2
3

3

8

9

4

3

2

3

0

0

0
0
0
1

1

0

0

0

0

0

30
26

24
13

2

0

0

0

0

7

22

30

154

Apr

May

Jun

Jul
Aug

*t

Ott
Nov
Dec

...
...
6.0

9.0

)4.0

22.0

...
9/25/13

10/31172

11/22/3 1

12/6178

AMUSI 17.83 30.34 1941 3.48 Io/s/l 1 50.8 22.0 12/6/78 43 2

●Mcarrs baaed on standard 30-year period: 1951-1980.
b~ti~~ 350 32, ~~, ~ngjtu& 106° ]9’ west; ~ation 2249 m.

cJncludes liquid water equivalent of froxesr precipitation.
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Table E-XXIX (cent)

Climatoiogieal Summary for 1984

Temperature (“F)

Means Extremes

Mean --
Max

Mean
Min Avg High— — — Date Low DateMonth

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug

Sept
Ott
Nov
Dec

39.2
45.2
49.0
56.2
74.9
78.9
83.5
78.9
73.1
52.7
48.7
40.2

14.3
19.4
24.3
29.4
45.9
49.6
54.6
53.1
47.0
33.0
27,1
~1.8

26.7
32.3
36.7
42.8
60.4
64.2
69.0
66.0
60.1
42.8
37.9
31.0

52
55
65
74
86
88
90
86
87
68
63
55

5,6
29
21
17

22,24
23,28
19,20

29
9

10,11
7
7

–2
11
8

21
27
42
51
50
31
21
9
7

18
12
6
3
8

3,4
17,18

21
29
16
27
22

35.0 47.5 90 7/19,20 –2 1/18Annual 60.0

Precipitation(in.) Number of Days

Rain’

Daily

Total Max Date
—.

Snow
Daily

Total Max Date— — —

Max
Temp
? 9WF

Min
Temp
s 32°F

Precip

aO.10 in.Month

0.63
0.14
2.04
0.49

0.71

0.76

2.50

3.86

1.69
3.o~

0.34
~.~1

0.39
0.11
0.60
0.19
0.56
0.15
0.69
1.04
0.54
0.60
0.10
I.09

14
17
26
20
15

19,30
1

20
21
21
23
14

14.2
1.0

34.0
2.2

0
0
0
0
0

20.0
3.3

38.1

8.5
0.7

10.0
0.9

0
0
0
0
0

6.0
1.0

21.0

14
17
26
26
.-.

2
1
5
1
2
2
7
8
4
8
1
5

0
0
0
0
0
0
2
0
0
0
0
0

3i
29
28
24

1
0
0
0
1

13
23
30

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sept
Ott
Nov
Dec

Annual

156

---
---
---
---

21
23,24

14

2 18019.39 I.09 12114 112.8 21.0 12/14 46



Table E-XXX

Weather Highlights of 1984

January

February

March

April

May

June

cool.
Mean temperature = 26.7°F (Normal = 29.1 “F).
Mean low temperature = 14.3°F (Normal= 18.5”F).
Snowstorm on 13th-14th: 14.0 in.
SMDS on the 13th: 5.5 in.
SMDS on the 14th: 8.5 in.

Very dry: 0.14 in. precipitation (Normal= 0.68 in.).
Only 1.0 in. snowfall (Normal = 7.3 in.).
Windstorms on the 10th and 14th: peak winds of55 and 51 mph, respectively,

Very snowy and wet.
Snowfall = 34.0 in. (Normal= 9.7 in.).
4th snowiest March on record (most was 36.0 in. in 1973).
Precipitation = 2.04 in. (Normal= 1.01 in.).
Snowstorm during 26th-28th drops 20.5 in.
SMDH on the21 st: 65”F.
SMDP on the 26th: 0.60 in.
SMDS on the 26th: 10.0 in.
SMDS on the 27th: 5.0 in.
SMDS on the 28th: 5.5 in.

cool.
Mean temperature = 42.8°F (Normal = 45.6”F).

Strong winds with peak winds >50 mph on 2nd, 9th, 1lth, 13th, and 25th.
Highest peak wind was 60 mph on the 25th.
Very cold on 26th: only reached 34°F for high temperature.

Very warm.
Mean temperature = 60.4°F (Normal = 54.9”F).
2nd warmest May on record (Warmest was 1956 with 60.5”F).
Highest average temperature for May on record: 74.9°F (previous highest was in
1974: 72.7”F).
There were 12 days in month with high temperatures a 8W’F.
SMDH on the 10th: 79°F.
SMDH on the 1Ith: 82°F (Also warmest for so early in the year).
SMDH on the 12th: 83°F (Also warmest for so early in the year).
TMDH on the 20th: 81‘F.
SMDH on the 22nd: 86”F.
TMDH on the 23rd: 81°F.
SMDH on the 24th: 86°F.
SMDH on the 25th: 82”F.
TMDH on the 26th: 82°F.

Near normal temperatures and rainfall.
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Table E-XXX (cent)

July

August

September

October

November

December

Warm daytime temperatures.
Mean high temperature = 83.5°F (Normal = 80.4”F).
SMDP on the lst: 0.69 in.
TMDH on the 20th: 90”F.
Haze on 25th-27th with visibility s 20 miles at times.

Near normal temperatures and rainfall.

Near-normal temperatures and precipitation.
SMDH on the 9th: 87°F.
SMDH on the 19th: 83”F.
Very cold on 26th: high temperatureof41 “F.
Snow in the mountains on the 26th.

Record cold and snow.
Mean temperature = 42.8°F (Normal = 50.3°F).

Coldest October on record (Previous coldest was in 1976: 44.4”F).
Mean high temperature = 52.7°F (Normal = 62. O”F).
Coldest mean high temperature on record for October (previous:
55. O”F—1970).
Snowfall = 20.0 in. (Normal= 1.7 in.).

Snowiest October on record (Previous: 9.0 in.— 1972).
Precipitation = 3.02 in. (Normal= 1.52 in.).
TMDP on the 3rd: 0.59 in.
SMDP on the 15th: 0.59 in.
TMDS on the 15th: 4.0 in.
TMDL on the 15th: 25”F.
SM DL on the 16th: 21“F (also coldest for so early in the season).
Windy on the 16th: peak gust= 62 mph.
SMDS on the 21st: 6.0 in.
SMDS on the 22nd: 1.5 in.
SMDS on the 23rd: 3.5 in.
SMDS on the 24th: 4.0 in.
There were 6 days (3rd, 15th, 20th-23rd) in month thad had lowest high
temperatures for date.

Near normal temperatures.
Dry: 0.34 in. precipitation.

Wet and snowy.
Precipitation = 3.21 in. (Normal= 0.96 in.).
Wettest December on record (previous wettest was 1965:2.85 in.).
Snowfall = 38.1 in. (Normal= 1I.4 in.).
Second snowiest December on record (snowiest was in 1967: 41.3 in.).
Third snowiest month on record.
SMDP on the 14th: 1.09 in.
SMDS on the 14th: 21.0 in.
Also second largest snowfall in a day on record (Most: 22.0 in. on 12/6/78).
Most snow from single snowstorm on record (previous greatest was 32.1 in.
during 4/10-4/13 1975).
SMDP on the 27th: 0.74 in.
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Table E-XXX (cent)

Annual 1984 mean temperature = 47.5°F (Normal = 48.1 ‘F).
1984 precipitation = 19.39 in. (Normal= 17.83 in.).
1984 snowfall = 112.8 in. (Normal= 50.8 in.).
Snowiest calendar year on record (previous snowiest: 1958 at 100.0 in. and 1982
at 99.4 in.).

Key for Abbreviations:
SMDH: Set Maximum Daily High Temperature Record
TMDH: Tied Maximum Daily High Temperature Record
SMDL: Set Minimum Daily Low Temperature Record
TMDL: Tied Minimum Daily Low Temperature Record
SMDP: Set Maximum Daily Precipitation Record
SMDS: Set Maximum Daily Snowfall Record
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Table E-XXXI

Estimated Concentrations of Toxic Elements
Aerosolized by Dynamic Experiments

1984
Total Usage

Element (kg)

Uranium 840.5
Be 17.5
Pb 81.8

Annual Average
Fraction Concentration Applicable

Aerosolized (ng/m3) Standard
(0/0) 4 km 8 km (ng/m3

10 0.08 0.03 9oo@
2 0.0005 0.0001 1Ob

1O(Y 0.09 0.04 15ood

‘Reference (DOE 198 1).
‘Thirty-day average. New Mexico Air Quality Control Regulation 201.
‘Assumed percentage aerosolized.
‘Three-month average. 40 CFR 50.12.
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Table E-XXXII

Particulate Air Quality (~g/m3)

Federal and State
Ambient Air Quality Standards Measurements

Type Concentration Los Alamos White Rock

24-hour average’

Stateh 150 69C(72~’ 157’ (202)”
Federal

Primary 260

Secondary 150

7-day average” 110

30-day averageh 90

Annual geometric mean
Primary 75
Secondaryh 60

Seasonal arithmetic mean
Winter

Spring
Summer
Fall

31

36
41
28
31

36

34
84
36
28

—————..———

‘Not to be exceeded more than once per year.

“New Mexico State standard only.

“Second highest.
‘lHighcst.
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Table E-XXXIII

Stack Gas Sampling Results from Beryllium Shop for 1984

Sample
Date

Be on
Filter
(1%)

01-20-84
01-30-84
02-15-84
02-3-84
03-20-84
03-30-84
07-06-84
08-07-84
08-24-84
09-21-84
10-05-84
10-26-84
11-08-84
1~-05-84
12-28$4

0.23
0.17
0.24
0.06

0.05
().~1

0.11
().32

0.12
0.42
0.07
0.07
0.03
0.05
0.18

Hours
Operated

51.7
36.9
51.2
43.3

61.0

52.4
68.0

137.5
57.4
72.0
60.2

53.7
50.0
45.7
49.1

Stack
Concentration Emissions

(pglm’) (g)

Total 1.877

Table E-XXXIV

Asbestos Removal Notifications

Dates Amount

TA-22-5, -34.-52

Small renovation
jobs, 1984

TA-9-21

T,+- 16-207
T.4-22- 1
T,A-3-34

Small renovation

jobs. 1985
‘TA-21 -46
TA-21 -14
T/A- 15-20

0.00119
0.00123
0.00125
0.00037
0.00022
0.00107
0.00043
0.00062
0.00056
0.00156
0.00031
0.00035
0.00016
0.00029
0.00098

0.185
0.137
0.193
0.048
0.040
0.169
0.089
0.258
0.097
0.338
0.056
0.056
0.024
0.040
0.145

Facility Notice Start

01-26-84
06-14-84

07-30-84
08-13-84
09-17-84
09-20-84
I~- 1()-84

1~-1~-84
1~- 12-84

12-19-84

01-23-84
07-01-84

08-06-84
09-10-84
10-09-84
09-19-84
01-02-85

03-04-85
03-04-85
12-20-84

Completion

02-17-84
12-30-84

08-17-84
11-02-84
11-09-84
09-30-84
12-31-85

03-15-85
03-15-85
12-23-84

Pipe
Components

(ft)

---

1410

300
660

3100
300

2620

300
300
380

Other
(ft’)

---

404

640
0
0

100 valves
810

0
0
0
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Table E-XXXV

Quantities of Volatile Chemicals and
Compressed Gases Used at Los Alamos’

(all amounts in kg)

1982 1983 1984

Acids
Acetic Acid
Hydrochloric Acid
Hydrofluoric Acid
Nitric Acid
Perchloric Acid
Phosphoric Acid

Sulfuric Acid

Gases
Ammonia
Carbon Monoxide

Chlorine
Freon 12
Hydrogen Fluoride
Nitrogen Oxides
Sulfur Dioxide
Sulfur Hexafluroide

Inorganic Chemicals
Ammonium Hydroxide
Mercury
Sodium Hydroxide

Organic Chemicals
Acetone
Benzene
Carbon Tetrachloride
Chloroform

Ethanol
Freons
Kerosene
Methanol
Methylene Chloride
Methyl Ethyl Ketone
Perchloroethylene
Tetrahydrofuran
Toluene
Trlchloroethane
Trichloroethylene
Xylene

.—— —. ——— ——.

170
6000

270
70500

180
490

2200

1800
9600

610
1600
1600

330
210

8800

1200
210

---

10700
---

190
320

1~ 8oo
32 ~()()

5500
3100

430
400
340

---

60
15600

390
---

---

1400

640
52100

60
30

2600

2400
---

140
2600
1600

410
30

14200

2 100

60
39500

10900
70

60
500

13500
28400

2800
730
100

6 zoo
---
---

190
31 100

4200”
70

‘iThis table does not include chemicals received under
orders.

99
1655

191
55976

321
Ill
692

2177
2965
1238
4137
1 134

354
0

9 507

797
24

73539

10118
12

103
177

7024
22006

1315

3298
1876
5805

~

30
337

27674
2204

59

special
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Table E-XXXVI

Quality of Effluents from Liquid
Radioactive Waste Treatment Plants for 1984

Radioactive
Isotopes

238PU
239’240Pu
‘“Am
“Sr
90Fr
3H
‘3’CS
134u

Waste Treatment Plant Location

TA-50 TA-21

Activity Mean Mean
Released Concentration as

(mCi) (~Ci/mQ) !/o CGa

6.1
8.1
8.2
262
6.8

12,700
19.5
3.8

1.7X 10-7
2.3 X 10-7
2.3 X 10-7
7.5 x 10-6
1.9X 10-7
3.6 X 10-4
5.6 X 10-’
I.l X10-7

0.17
0.23
0.23

2.5
1.9

0.36
0:14
0.11

Activity Mean Mean
Released Concentration as

(mCi) (~Ci/ml) YoCG*

0.09
0.13
0.84
0.16
0.23
542
0.16
3.6

2.1 x 10-8
3.1 x 10-8
2.0 x 10-7
3.8 X 10-8
5.5 x 10-8
1.3X 10-4
3.8 X 10-8
8.6x 10-7

Total Eflluent Volume: 3.503X 10’!? 4.198x106!

Waste Treatment Plant Location

TA-50 TA-21

Mean Mean
Nonradioactive Concentration Concentration

Constituent (mg/fl) (mg/Q)

Cdb 0.003 0.005
Ca 120 16
c1 84 27
Cr (total)b 0.13 0.07
cub 0.44 0.022
F 12 79
Hgb 0.0013 0.0006
Mg 4 3.6
Na 972 908
Pbb 0.029 0.03
Znb 0.24 ().25

CN 0.082 0.022
CODb 73 60
NOJ(N) 331 159
P04 0.62 0.86
TDS 3400 2820
pHb 7.0-12.8 8.6-12.5
Total Eftluent Volume 3.5x 107R 4.2X 106!2

——————.———

‘Department of Energy’s Concentration Guide for Controlled Areas.
bConstituents regulated by National Pollutant Discharge Elimination System permit.

0.02
0.03
0.20
0.01
0.55
0.13
0.01
0.86
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Table E-XXXVII

Quality of Effluent from the Los Alamos Meson Physics Facility’s (TA-53) Lagoons

Activity Mean
Radioactive Released Concentration

Isotope (mCi) (~Ci/m~)

‘Be

“co
6oco
‘34(’s
‘H
54M ~

‘~Na
Total Effluent Volume

Released

7630 4.3 x 10-4
258 1.5X 10-5
36 2.OX 10-6
125 7.1 x 10-6
33,700 1.9X 10-3
80 4.5 x 10--6
170 9.6 X 10-6
1.77X 107!

Mean
as

9’oCGa

0.86
0.15
0.20
2.4
1.9
0.15
1.1

—————_————

“Department of Energy’s Concentration Guide for Controlled Areas.
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Wdl Field and Gallery

be Almrmm Frr
Well LA-3B
Well LA- lB

well LA-2
well LA-2
Wdl LA-4

well LA-4

Well LA-5

Wdl LA-5

G@ Fkkl
wdl G-1

WeJl G- I

Wetl G-1A

well G-1A
Wdl G-2

Wdl G-2

Well G-3
Well G-4
Well G-4

Wdl G-5
Well G-5

well G-6

Wdl G-6

Pajm-ito Fkbd

Well PM-1

Well PM- I

Wdl PM-2

Well PM2

Wdl PM-3
Wdl PM-3
Wdl PM-I

Wdl PM4

Table E-XXXVIll

Radiochemkal and Chemical QualilyofwriterfromMunkIpal Supply and Dishibutirm Systems

Rdkckmicd

1984

(mom31-rky)

2-23

8-14
2-23

8-14
2-23

8-14

2-23

8-14

2-23

8-14

2-23

8-14

2-23

8-14
8-14

2-23
S-14
2-23

8-14
2-23

8-14

2-23

8-14

5-16

8-14

2-23

8-]4

2-23

B-14

I 37C,

( 10-9 IAcvmf)

-16i26

53 * 98
-21 *46
61 + !08

0+ 176
49 * 82

-17i34

51i86

17 * 30

16 + 86

54 * 47

1+32

11*37

-19*88

19 * 101
15 * 40

67 ~ 88
17*34
3 * 102

30 * 48

37 + 101

27 + 39

32 * 92

O* 176

49 ~ 92

-28k41

57 * 82
O* 176

B9+ 138

0.005 * 0.034

0.030 * 0.080
OSUM* 0.022

-0.018 i 0.026

0.o14 * 0.030
-0.013 ~ 0.024

0.014 i 0.016

0.020 + 0.040

0.000 * O.om

0.CQ4 ● 0.022

0.028 + 0.026

O.CKM+ 0.028

0.018 * 0.028

-0.030 * O.oao

0.020 + 0060
0.022 * 0.032

0.050 * 0040
0.013 * 0.030
0.C06 * 0.020

0.M4 * 0.016

-0040 * 0.060

0.015 ● 0.020

O.OCMi 0.018

-0.CK)9* 0.026

-0.0 Io * O.O&l

0004 i 0.026

-0.0 10* 0.060
0.W2 * 0.026

-0.004 * 0.026

0.010 ~ 0.026

0.030 + 0.060
0.070 * 0.080

0.018 + 0.038
0.CU25* 0.026

0.013 i 0.024

0.050 + 0.040

0.030 * O.IMO

-O.(KM+ O.000

0.004 * 0.022

0.012 k 0.028

O.CKM* 0.024

0.026 * 0.026

0.W8 & 0.024

0.160 * 0.100
0.016 + 0.038

0.220 * 0.080
0.033 i 0.028

0006 + 0.036

o.C04 * 0.022
-0.080 + 0.016

0.100 + 0.060

0.056 * 0.038
-O.(M34* 0.018

0.010 * o.lMo

0.050 * 0.060

0.010 * 0.060

0042 + 0.008
-0.WM * 0.011

Gross AlPIu
(lo-9 ycvnd)

5.0 * 4.0

2.0 * 4.0

6.7 k 3.8

3.6 i 2.8
1.7 * 1.2

0.1 * 1.0
2.5 + 1.8

2.4 ~ 2.0

0.4 * 1.0

4.3 * 1.0

0.2 * 1.0

0.5 * 1.2

0.7 * 1.6

o.tJ ● 1.2

0.9 i 1.2

0.3 + 1.0

0.9 + 1.6
1.2 * 1.4

0.9 i 1.2
1.0+ 1.4

1.3 * 1.3

1.2 + 1.6

1.4 + 1.6

1.3 ● 1.0

0.5 * 1.2

0.6* 1.4

O.Oi 1.2

0.5 * 1.4

0.9 + 1.4

Gross Mm

(lCr9 pcvrrd)

7.5 k 1.8

3.5 * 1.2
6.2 * 1.6

2.9 + 1.0

5.9 + 1.6
3.0 + 1.0
4.6 k 1.4

2.6 + 1.0

5.4 * 1.4
4.3 * 1.2

4.0 * 1.2

2.9 + 1.0

5.7 * 1.6

2.7 + 1.0

2.9 + 1.0

5.1 * 1.4

3.1 * 1.0

6.4 } 1.6
2.8 + 1.0
3.5 * 1.2
3.8 + 1.0

6.5 + 1.6

5.8 + 1.6

37 i 8.0

2.9 + 1.0

4.6 * 1.4

5.0 * 1.4

3.8 * 1.2

2.7 i 1.0

3H

(Itillcihnl)

0,3 * 0.4

0.7 k 0.8

0.6 + 0.4

0.9 * 0.8
0.1* 0.4
0.5 + 0.6

0.0 + 0.4
0.4 * 0.6

0. I * 0.4

0.9 k 0.8

0.2 * 0.4

0.7 * 0.8
-o. I * 0.4

0.3 k 0.6

0.9 * 0.8

0.5 k 0.4

-01 i 0.6
0.4 * 0.4

0.4 * 0.6
4. I i 0.4

0.7 * 0.8

0.1 * 0.4

0.3 + 0.6

0.9 * 0.4

0.4 i 0.6

0.7 * 0.4

OS + 0.8

0.4 * 0.4

1.0 * 0.8

Tctml U
(@l)

6.7 d 2.6

7.0 + I ,4

6. I ~ 2.4
7.3 + 1.4

2.0 * 0.4
2.0 & 0.4

1.5 * 3.0
6.6+ 1.4

1.5 * 3.0

1.6 ~ 3.2

1.5 * 3.0

0.9 + 0.6
2.4 + 1.8

2.5 k 0.6

1.8 ~ 0.4

1.5 ● 3.0

2.0 + 0.4
1.8 ● 0.8

1.8 + 0.4
1.6 k 0.6
1.6 * 3.2

2.8 * 2.0

25 ~ 0.6

2.0 * 4.0

1.6 + 3.2

1.5 * 3.0

2.2 * 0.4

1.5 * 3.0

1.6 k 3.2

Grna Gmmrm

(ccmmtdmid)

-55 k 36

0*2CKI

-?3 * 36

0*200

81+36
0*200

-69 ~ 36

o*2cm

-83 ~ 36

0*200

-83 * 36
O*2UJ

-74 ~ 36

0*200

o* 2a)

-75 h 36

0*200
-82 h 36

0*200
-55 k 36

O*XX3

-76 + 36

0*2CM2

90+36

120+2al

-86 + 36

0+200

-47 + 36

0+200



Table E-XXX\’111 (cent)

Radiochemical

Gross Alpha

( 10-9 KCi/m,t)

Gross Gamma

(counts/min/~)

48 * 36
0*200

1984
(montk-day)

2-23

815

137(=S

(10 9 #Ci/ml)

2J8fIu

[10 9 uCi/ml)

239,240pu

(10 9 uCi/ml)
Gross Beta

(10 9pCi/ml)

5,2 i 1,4

2.5 + 1.0

31

2.5 + 1.0

37 i 80

5.2

12.2

3H Total u

(lO-b~Ci/m#) (Pall)
Gallery

Water Canyon

Water Canyon

No. of Analyses

Minimum

Maximum

Average

2s

Dktribution

Fire Station 1

Fire Station 1

Fire Station 2

Fire Station 2
Fme Station 3

Fire Station 3
FireStation4
Fire Station 4

Fire Station 5

Fire Station 5

Bandelier National Monument

Fenton Hill (TA-57)

Fenton Hdl (TA57)

No. of Analyses

Minimum

Masimum

Average

2s

Maximum Contaminant Lxwel’

Standby Well
(not part of water supply)

Well LA-6

0.4 * 0.4

0.2 i 0.6

31

0.110.4

1.0+ 0.8

0.4

0.6

0.4 * 0.4

0.8 + 0.8

0.0 i 0.4

0.1 + 0.6
0.5 * 0.4

0.2 + 0.6
0,5 * 0.4
0.8 * 0.4

0.0 * 0.4

0.6 + 0.8

1.2 + 0.8

0.6 i 0.4

0.7 * 0.8

13

0.0 * 0.4

1,2 i 0.8

0.5

0.7

20

1.5 * 3,0
2.5 + 0.6

31

0.9 i 0.6

7.3 * 1.4

2.6

3.8

1.6 + 3.2
. . .

4.7 * 0.5

3.5 + 0.8

2.1 i 0,4

1,6 + 3.2

2.1 i 0.8

2.5 * 0.6

7

1.6 + 3.2

4.7 * 0.5

2.6

2.3

1800

li33

-30 i 82

-0.01010.016

0.033 * 0.038

0.014 i 0.022

0.012 * 0.028

0.6 * 1.0

0.0 * 1.0

31

-30 & 82

89+ 138

20

62

31

-0.040 + 0.060

0.050 * 0.040
0.006

0.037

31

-0.080 + 0.016

0.160+0.100

0.030
0.105

31
-0.3 i- 1.0

6.7 * 3.8

1.3

3.0

31
-86 + 36

120+ 200

-17

107

36

89

3-6
89
3-6
8-9

3-6

8-9

3-6

8-9

8-20

3-13

816

18+47
-4 ~ 72

2+36

-33 * 98
13i38
8*94

36 + 35
27 * 78

9*45

67 i 100

91 i 138

20 + 42

44* 138

0.004 + 0.032

-0.009 * 0.028
0,004 i 0.032

0.010 + 0.032
0.040 * 0.040
0.014 i 0.038

-0.004 ~ 0.024

-0.004 + 0.028

-0.008 i 0.013

-0.015 * 0.024

-0.030 i 0.060

-0.021 + 0.032

-0.003 * 0.022

0.033 i 0.038

0.013 + 0.032
0.004 i 0.028

-0.015 * 0.020
0.040 i 0.060
0.019 i 0.036

0.026 i 0.026

0.004 * 0.020

0.033 * 0.034

0.005 * 0.030

0.030 i 0.060

0.040 i 0.060

0.010 i 0.020

13

-0.015 + 0.020

0.040 * 0.060

0.020

0.030

2.0 * 2.0

0.4 * 0.1

6.2. k3.6

2.1 i 2.2

3.9 + 2.6
2.7 + 2.2

3.8 + 2.6
0.3 * 1.0
2.8 i 1.8

I.0* 1.2

1.2 + 1.6

1.5 + 1.8

5.1 + 1.4

3.6 + 1.2

4.3 * 1.4

4.0 * 1.2

6.4 i 1.6

3.6 * 1.2
5.3 i 1.4
2.9 i- 1.0

3.5 * 1.2
2.8 * 1.0

3. I * 1.0

5.8 i 1.6

12

2.8 + 1.0

6.4 i 1,6

4.2

2.4

6+36

110+80

-24 * 36

130* 100

-36 ~ 36

0*200
-64 + 36

0+200

-26 ~ 36

0*200

0+20+3
1860 i 60

220 * 100

13

-33 i 98

91+138

19
69

13

-0.030 + 0.060

0.040 * 0.040

0.002

0.035

12

0.3 * 1.0

6.2 i 3.6

2.3

3.4

13

-64 * 36

1860 + 60

167
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2-23 9+15 0.005 + 0.032 0.018 + 0.032 2.7 * 2.4 3.8 + 1.6 -0.3 * 0.4 1.7 + 0.8 -1CH3* 36

.
m
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Tmkk 2HXXV211 (cad)

wdl FkMad Gdby

LMAlmmOaFkld
Wdl LA-lB
Wdl LA-2

well LA.]

Wdl LA4

well LAS

Guje Fkld

Well G-1

Well G-1A

Wdl G-2
WeUG-3
Well G4
Wdl G-5
Well G-6

P@h Field
Wdl PM. ]

Well PM.2

Well PM.3

Well PM-I

Wmm Cmlyon

Gdkry

Sammuy of WeU d GdleiI

No. d Annly-

Minimum

Mtimum

Avunge

2S

Dtiutlal

Fire Smlim I
Fire Swtbn 2
Fire Sution 3
Fire Sti 4

Fire SlmimI 5

Bwkkr Nauonm.1 Monumml

Fcn[m HiLl(TA-57)

~j of DkIrlbmkn

No. of Andyacs

Minimum

Maximum

A-UC

1s

Prhnry Mubmum~M

Swy Wtli

(Noi ~ d Water -y)

Well LA4

(mlldldsy) Ag— — As

0.M3
0.013
O.ms
o.m3
0.01 I

<0.W3
0.M4
0.110

<0.M3
<rmo3
<0.003
<o.im3

<0.M3
<o.m3
<0.CQ3
<0.W3

<0.W3

17
<0.W3

0.110
<0.010

ao50

<o.m3
0.022
o.m3

<o.m3
0.M4

<0.W3
<0.W3

7
<cLooI

0.022
<0.010

0.150

0.05

0.116

Ba Cd Cr

0.020
0.020

F

3.2
1.6
0.6
1.0
0.3

0.4
0,4
1.6
0.3
0.3
0.3
0.3

0.3
0.0
0.3
0.3

0, I

17
0.3
3.2
0.7
1.7

0.3
1.5
0,3
0,3
0.3
0.3
0.1

7
0.1
1.5
0.4

0.9

2.0

1.6

m

<o-w]
<0.aml
<Omol
<OJ3001
<0.mol

<0.0001
<0.ml
<(MIMI
<Osml
<0.mol
<0.mol
<0.cwl

<0.ml
<0.oml
<0.om 1
<0.ml

<0.mo 1

17

<0.mol
. . .

<0.ml
-.

<0.m 1
<alma]
<owl
<0.mol
<Clmol
<Omml
<0.mol

7

<Osmol
.-

<0.oml
..

0.W2

<OSW1

NO,

1.6
1.8
1.1
I.9
1.1

1.5
0.9
la
1.9
1.5
2.0
1.7

1.6
21
1.1
I.3

1.1

17
0.9
2.1
1.5
0.s

2,1
1,8
I,s
1.5
1.6
1.4
0.9

7
0.9
2,1
1.6
0.7

45

0.9

Pb

0.016

<0.002
<o.m2
<o.m2
<0.002

<om2
<o.m2
<0.002
<o.m2
<o.m2
<o.m2
<o.m2

<o.m2
<o.m2
<o.m2
<0.002

<o,mz

17
<o.m2

0,016
<o.m3
<OM7

<0.002
<o.@32
<0.004
<o.m2
<0.caz
<o.m2
<o.mz

7
<o.m2
<0.M4
<o.m2

o.m2

0.05

<o.cm3

&

<o.m3
<o.m3
<o.m3
<o.m3
<o.m3

<o.m3
<o.m3
<o.m3
<o.m3
co.m3
<o.m3
<o.m3

<0.W3
<o.m3
<o.m3
<o,m3

<o.m3

17
<o.m3

. .

<am3
-.

<o.m3
<o.m3
<o,m3
<o.m3
<o.m3
<o.m3
<o.m3

7
<OJY33

<o.cm3
—.

0.01

m-23
02-23
05-15
05-16
02-23

02-23
02-23
02-U
W-24
W-23
02-23
02-23

02-23
05-16
02-23
W-24

02.23

03-06
03-06
03-06
03-06
03-m
0349
03-13

02-23

<o.ml
c~m]
<o.m]
<o.m]
<o.m]

<o.m]
<o.ml
<o.ml
<0.m I
<o.m]
<0.001
<o.ml

<0.001
<0.CH31
co.ml
<o.ml

<o.m I

17

<o.m]
—

<Oscll
.—

<o.m I
<owl
<o.ml
<0.m 1
<0.cm1
<aml
<o.m I

7
<o.ml

.

<o.m]
.-

0.05

<o,m]

0.05
ao9
0.04
003
O.CM

<0.0M2

O.ms
<aom2
<oaU32

O,(K)3
aa15

awl
0.05
ao3
0.01
0.02
0.01
0.01

<0.am
<0.M02
<0.M02
<am2
<amo2
<o.am2

-.

0.R04
0.W5
O.om
o.m7
o.m3
0.M2
0.CM33

O.oa

O.OM

0.005

0.038

o.m I

17

o.ml

ao7
0.03
0.05
0.02

<o.m2
<oam2
<o.m2
<o.m2

0.01 <0.0M2

17

0.0 I
O.w
O.M
0.05

16

<o.m2
-.

<amo2
—

0020
0.01
0,01

0.M4
0.015
aom
o.m5
0.M4
o.m]
o.m]

7
Mm I
QO15
ao]o
o.m5

0.05

O,ms

<0.am
<0.0002
<0.M02
<0.mz
<o.m2
<o.m2
<0.W2

0.06
0.07
0.03
ao3
0.02
0.02
0.07

7

0.02

0.07

O.M

0.05

7

<aaoo2
—.

0.M02
—

I .0 0.01

0.02 <o.m2
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Table E-XXXVII1 (cent)

1984
(monthday)

02-23

02-23

05-16

02-23

02-23

02-23

02-23

02-23

02-23
02-23

02-23

05-16

02-23

02-23

03-06

03-06

03-06

03-06

03-06

03-13

02-23

cl

17

16

2

3

3

3

4

3

3

3

7

2

8

<1

14

<1
17

<5
10

8
8

3

3

3

20

6

3

20

8

13

250

3

Cu Fe Mn S04

39

14

3

3

4

4

6
4

4

3

5

1

5

1

14
1

39

7

19

5
4

4

4

4

8

6

4

8
5

3

250

5

Zn TDS—.

0.01 461

<0.01 215

<0.01 113

<0.01 123

<0.01 172
0.01 164
0.01 212

<0.01 144

0.06 153

<0.01 154

<0.01 217

0.01 142

<0.01 222

<0.01 89

14 14

<0.01 89
0.06 461

<0.01 184

0.03 179

0.07 211
<0.01 246

<0.01 153

<0.01 156

0.05 122

0.27 245

6 6

<0.01 122

0.27 246

<0.07 189
0.20 105

5.0 500

0.01 199

pH

8.0

8.4

8.1

8.5

8.3

8.3
8.5

8.0

8.2

8.2

8.0

7.8

7.9

7.8

14

7.8

8.5

8.1

0.5

7.8

8.1

7.9
7.9

7.7

8.2

6

7,7

8.2
7,9
0.4

6.5 -8.5

8.7

Well Field and Gallery

Los Alamos Field

Well LA- IB

Well LA-2

Well LA-4

Well LA-5

z

0.003

<0.001

<0.001

<0.001

<0.001

0.08

<0.01
<0.01

<0.01

0.080

0003

0006

0.006

Guaje Field

Well G-1

Well G-IA

Well G-2

Well G-4

Well G-5
well G-6

<0.01
<0.01

<0.01

<0.01

<0.01

<0.01

<0.003

0.009

0.007

0.012

0.007
0.008

<0.CQ1

<0.001

<0.001

<0.001

<0.001

<0.001

14

<0.001
0.003

<0.001
O.m 1

<0.001

<0.001

<0.001

Pajarito Field

Well PM- 1

Well PM-2

Well PM-3

<0.01

<0.01

<0.01

0.003

0.004

<0003

Water Canyon

Gallery <0.01 0.047

No. of analyses

Minimum
Maximum
Average
2s

14
<0.01

0.08

<0.02
0.04

14

<0.003

0.047

<0.010
0.04

Distribution

Fire Station 1

Fire Station 2

Fire Station 3

Fire Station 4

Fire Station 5

Fenton Hill (TA-57)

<0.01

<0.01
<0.01

<0.01
<0,01

<0.01

<0.003

0.012

0.005

0.011

0.007

0.011

<0.001

<0.001

66
<0.1

<0.1
. ..

6

<0.003

0.012

<0.010
0.0Q7

No. of Analyses

Minimum

Mammum

Average

2s

<0.col

0.05

0.002

Secondary Maximum Contaminant Level 1.0 0.3

Standby Well
(not part of Water Supply)

Well LA-6 <0.01 0.300
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Table E-XXXVI1l (cent)

Station

WeU Fk4d and Gatfery

Los Abssnos Fiefd
Well lB
Well 2

Well 3
Well 4

WeU 5

Guaje Field

WeU G-1

Well G-1 A

Well G-2

Well G-3

Well G-4

Well G-5

Well G-6

Pajarko Field

Well PM- 1

Well PM-2
WeU PM-3

Galkry

Water Canyon

No. of Analyses

Minimum

Maximum

Average

2s

Disss-iii

Fire Station 1

Fire Station 2

Fire Station 3

Fire Station 4
Fire Station 5

Fenton Hill (TA-S7)

No. of Analyses

Minimum

Maximum

Average

2s

standby well

(not part of Water Supply)

Well LA-6

Miscellaneous Chemical Analyses
(eoncesstrations in mg/1)

1984 --- .

(monthday)

02-23
02-23
05-15
02-23
02-23

02-23
02-23
02-23

08-14
02-23

02-23

02-23

02-23
05-16
02-23

02-23

03-06

03-06

03-06
03-06

03-06

03-13

SiO~
—

40

31
32
40

41

79

80

53

58

53

59

60

73

77

87

32

16

31

80

56

37

90

44
73

73

50

68

6

50

90

66

33

29

Ca.

7
7

11

13

8

11

11

9

11

17

17

17

25

9
24

6

16

6

25

12

11

24

8
12

13
7

42

6

8
42

17

26

2

Mg

0.3

0.1
0.3

0.4

0.0

0.5

0.5

0.6

1.4
2.8

3.5

2.7

6.0

3.1
7.8

3.0

16

0.0

7.8

2.0

4.5

6.8

0.3
1.8

1.8

2.5

3.9

6

0.3

3.9

2.8

4.5

<1

K—

2

1
1

2

1

3

2

1

2

2

2

2

3
2

3

1

16

1

3

2

1

3
1

2

2
1

4

6

1

4

2

2

1

Na—

157

69

37

19

24

20

22

60

23
12

11
12

18

10

16

5

16

5

157

32
75

17

71

19

19

20

13

6

13

71

26

43

68

C04

o

1

2
0

2

0

0
4

0
0
0
0

0

0
0

0

16

0
4
0
2

0

0
0

0

0

0

6

0

0

0
0

7

HC03

382

156

108

86

84

88

89

157

89

90
90
94

138

66

141

47

16

47

382
119

153

142

189

90

89

78

140

6

78

189

121

86

160

——____————
s Reference (EPA 1976).

~he Environmental Protection Agency’s MCL for gross alpha is 15 x l@9 yCi/m~. However, gross

P04

<0.1
<0.1

<0.1
<0.1

0.2

0.4

<0.1

0.1

<0.1
0.1

<0.1
<0.1

<0.1

<0.5
<0.1

0.6

16

<0.1
0.6

<0.2
<0.3

<0.1

<0.1

<0.1
<0.1

<0.1

<0.1

6

<0.1

<0.1

<0.1

<0.0

<0.1

Hard

19

19

38

33

20

32

30

25

36

53
56
52

87

37

90

28

16

19

90
41

43

90

22

40

43

30

113

6

22

113

56
73

6

uorsd

(mS/m)

74

35

22

14

16

16

16

14

15
16
16

16

27

11

27

8

16

8

74

21

31

27

37

16

16

14

30

6

14

37

23

18

31

alpha results from the distribution system that exceed EPA’s screening limit of 5 x 10_9 #Ci/m~ require
isotopic analysis to determine radium content.
cLevel recommended by International Commission on Radiological Protection.
dReference (EPA 1979B).

Note: The + value represents twice the standard deviation of observed values. If ordy one analysis is

reported, then the value represents twice the uncertainty term for the analysis.
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Table E-XXXIX

Effluent Quality Summary of Sanitary Sewage Treatment Facilities

Range of Range of

[

Deviation
Number I.imiting Standard I Number

of or of
[

Deviation
Limiting Standard 1

Discharge
Location

Permit
~“onstituents

or
pHDeviations pH Location Constituents Deviations

BODh
TSS
Fecal Coliform~
pH’

BOD
‘rss (90)L
pH

130D
TSS

pH

BOD
TSS
pH

BOD
TSS (90)’
pH

BOD

1.0- 3.4
1.06 -I.13

1.1 -2.5

3.2

TA-35 BOD
TSS (90)’
pH

13
0
2

1.0- 3.6
---

9.1 -10.0

TA-3

T,4-8

TA-9

T/A- 16

TA- 18

T.A-2 I

o
0

T.A-41 BOD
TSS
Fecal
Coliform~
pH

---

3
I
3

1.1
1.2

9.4- 9.9

---

8
0

1.1 -25.0
---

0
0
0

---

0
0
0

TA-46

T.A-48

BOD
TSS
pH

___---
--- ---

---

I
1
0

1.1
1.2 BOD

TSS
pH

0
1
0

---
---___
---

0
0
0

---

BOD
TSS (90)C
pH

3
3
13

1.2 -1.3
1.2- 1.5
9.1 -10.1

T.4-53---
---

3
3
5

1.0- 2.1
1.1-2.28
9.2- 10.9

TSS
pH

——————————

‘Single NPDES Permit NM 0028355.
‘The BOD, limits are 30 mg/~ (20-day avg), 45 mg/P (7-day avg).
“The TSS limits are 30 mg!2(20-day avg), 45 mg/~ (7-day avg) at some outfalls, and 90 mg/i? (7-day avg) at other outfalls.
‘Fecal coliform limits are 2000/100 mf?(daily max) and 1000/100 m! (geometric mean)..

w CThe pH range limit is not less than 6.0 or greater than 9.0 standard units.



Table E-XL

EffluentQualitySummary of Indrrstrisl OUtfallS’

Rsnge ofi Number

Discharge
Categon

Power Plant

Blower Blowdown

TreaIed Cooling
Waler

Noncontact

Cooling Water

Radioactive Waste
Treatment Plant

Discharges

High Explosives
Waste Discharges

Photo Waste
Discharges

primed Circuit
Board Develop
ment Wastes

Number
of Permit

Orrtfllls Constituents

1 TSS
Free Cl
pH

1 TSS
Fe
Cu
P
pH

30 TSS
Free Cl
P
pH

30 pH

2 H,
COD
TSS
Cd
Cr
Cu
Fe
Pb
Hg
Zn
PH

20 COD
TSS
pH

14 Cn
TSS
pH
Ag

1 COD
Cu
Fe

Number
of

Deviations

o
0
0

2
0
3
1
4

3
7
0
2

0

0
0
0
0
3

6
4
0
0
0

19
3
8

0
0
1
2

0
0
0

Ni o
P o
pH o

[
Devi&ion

1
of

Limiting Standards Orrtfalls
or Causing

pHb Deviations

—
—
-.

1.0- 455.0
—

1,8- 4.3
1.0
9.8- 10.8

1.2- 1.8
1.8- 22.8

--

9.18-9.31

---

..-
--
---

1.5- 2.8
2.1
1.1 -9,5
1,1 -1.9

---
--.
..-

1.0- 8.1
1.4- 2.4
2.0- 9,5

. . .

5.5 ‘--
1.1 -3.2

--
--
—
—
—
—

0
0
1

1
0
1
1
1

3
5
0
1

0

0
0
0
0
2
1
1
2
0
0
0

7
3
5

0
0
1
2

0
0
0
0
0
0

‘Summan of reports to EPA or NPDES Permit NM 0028355.
Whe pH range limit on all outfalls is not less than 6.0 or greater than 9.0 standard units
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Date
(1984)

Table E-XLI

Interactions Among the Laboratory, Environmental Protection Agency,
and New Mexico’s Environmental Improvement Division
Concerning the Resource Conservation and Recovery Act

Initiator Action

February 22

April 4

April 23

May 23.25

June 22

July 26

August 7

September 7

September 26

October 31

November 1

November 14

December 1

EPA

Laboratory

EID

EID

El D

Laboratory

EPA/EID

Laboratory

Laboratory

EID

Laboratory

Laboratory

Laboratory

Request for the Resource Conservation and Recovery Act (RCRA)
Part B permit is issued to the Laboratory.

The Laboratory submits the 1983 biannual operators and hazardous
waste facilities reports and a revised Part A application to the Environmental
Protection Agency (EPA) with a copy to New Mexico’s Environ-
mental Improvement Division (EID).

A request is issued to the Laboratory for a joint calling of the Part B permit.

A RCRA compliance inspection occurs at TA-3, TA-50. and TA-54.

The Laboratory receives a Notice of Violation (NOV). Major violations
include inadequacies in closure/post closure plans at waste disposal areas,
waste analyses plans, personnel training, contingency plan, and ground water
monitoring at waste disposal areas (failure to perform).

Responses to the major issues of the NOV are submitted, along
with a ground water monitoring waiver request.

The Laboratory receives an extension on RCRA Part B to May 1, 1985,
and notification that the RCRA Part B is to include mixed waste.

A meeting is held at the EID to discuss the July 26 submittal. Comments
of inadequacies are transmitted.

A meeting is held at the Laboratory to discuss additional information
that might satisfy issues of the NOV.

The Laboratory receives a second NOV for lacking run-on control, an
inadequate RCRA Part A permit, and failure to supply information to
an inspector.

.4 revised R(’RA Part A permit, ground water monitoring waiver re-
quest, waste characteristics and analysis plan, personnel training matrix table,
and additional requested supporting documentation are submitted to the EID.

The Laboratory responds to the October 31 NOV issue-by-issue.

The Laboratory submits a revised closure/post closure plan, Area L
disposal information, and other requested information to the EID.
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Table E-XLII

Area

Inactive

A
B
c
E
F
T
u
v

Active

G

External Penetrating Radiation Measurements at
Waste Management Areas During 1984

No. of No. of
Sampling Quarterly Annual Measurement (mrem)
Locations Measurements Maximum Minimum Mean

5
23
18
4
2
7
2
4

20
88
64

0
4

20
8
0

133.1 f 9.3
138.4 & 9,3
145.9 k 9.4

.. .

114.1 t 9.3
280.9 * 10.1
151.5 * 9.3

---

127.1 f 9.3
117.5 * 9.3
116.1 t 9.4

---

114.1 t 9.3
135.8 t 9.3

148.5 + 9.3
---

130.6 t 4.7
127.6 & 12.5
131.1 * 19.0

---

114.1 * 9.3
167.9 t 126.6
150.0 & 4.2

---

27 92 246.8 A 8.8 130.7 t 8.4 158.9 f 49.1
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T-UC E-XLIII

AirSamplin@Redts for Fautb @rtcr ●t Arm G (TA-54)

%3
Fci/d(10-’*IIcihr)

Tatal V

(m/m’)

NW of Man n
stmtbabdid sa9pfn Max Mb Mum %cc’

station 22 3 80*m 25*5 62?64 0.0012
G. I 3 fu3*\(3 17*3 45+64 O.omw
G-2 3 21W*400 2&3+50 12943* 1850 0.03
G-3 3 21~4 6~1 13*I5 0.0003
G-4 3 34+7 15*3 24* 19 0.0005

N&of Mesmw
.smpfa Mum %cd

I 12* 1.3 O.oaml
1 24*2.7 O.amol
I 6.4 i 0.7 0.00ooo
I 12* 1.2 O.ow!ol
I 5.0 + 0.6 o.oa130

239.+

aCi/m3 ( 10-’8 KU-!)

Nnkr of Meanas
Mum %cc’

I 0.5* 0.3 O.ooms
I 7.7* 1.0 0.0004
I 0.2i 0.2 O.omol
I 0.3* 0.2 o.ooa32
I O.1*0.2 o.OOooo

% Fig 10for map of station locations.
kontrolkd Area Conomtmtion G.ides: ‘H -2 X 10-’ pCi/mL
ToMU- 1.8X I&@m’. and

“q+% -2 X 10-’” HCi/mf.



Table E-XLIV

Radionuclide Concentrations in Soil Samples from
Waste Management Areas B and C

Area B

‘H Total U 239’2@Pu
(10-’ ~Ci/m!2) (J.@tl) (pCi/g)

Depth: O-1cm

Range
X*25

No. of Samples

Depth: 1-10 cm

Range
X*25
No. of Samples

Depth: 10-30 cm

Range
%*2S

No. of Samples

Depth O-1 cm

Range
X*2S
No. of Samples

Depth: 1-10 cm

Range
X*2S

No. of Samples

Depth: 10-30

Range
X*2S

No. of Samples

2.4- 4.8 4.9- 5.7 0.5- 3.1
3.2 + 2.7 5.3 ~ ().7 1.7 * 2.6

3 3 3

1.8- 2.7 5.2- 6.0 0.6- 7.4
2.3 ~ 0.9 5.5 f 0.9 3.0& 7.6

3 3 3

1.8- 2.4 4.0- 4.8 0.39 -1.2
2.2 t 0.7 4.5 ~ ().8 0.65 * 0.91

3 3 3

Area C

9.9-20 3.7- 5.6 0.05 -5.9
15 f8,3 4.4 f 1.9 1.8 t 5.6

4 4 4

6.6-11 3.6- 6.1 0.09 -2.6
9.2 * 3.9 4.7 t 2.4 0.99 t 2.2

4 4

7.9-22 3.6- 5.6 0.33 -8.5
14f13 4.4* 1.8 2.5~8.l

4 4 4
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Station

1

2
3
4
5
6
7
8
9
X*2S

Table E-XLV

Radiochemical Analyses of Sediment and Runoff Samples from Area G (TA-54)

Sediments (October 1, 1984)

‘37CS
(pCi/g)

O.lOt O.16
o.17to.13
0.34 f0.18
0.42 A 0.26
0.16*0.18
0.23 t 0.15
0.21 to.14
0.17*0.14
O.llt O.18
0.21 t 0.21

238PU
(pCi/g)

0.002 * 0.004
0.004 + 0.004
0.014 t 0.007
0.015 ~ 0.006
0.002 * 0.005
0.029 t 0.010
0.073 t 0.007
0.036 f 0.009
0.032 + 0.008
0.023 * 0.046

239’2@Pu
(pCi/g)

0.004 * 0.004
0.005 t 0.003
0.011 t 0.006
0.037 t 0.009
0.002 t 0.003
0.440 t 0.045
0.214 t 0.024
0.051 t 0.005
0.030 t 0.007
0.088 f 0.295

3H
(pCi/g)

1.9~().8
2.1 *0.8
2.1 + ().8
3.8 ~ 1.0

4.7 t 1.2
3.() f 1.()

4.1 t 1.0
1.8 f 0.8
2.7 * 0.8

2.9 * 2.1

Total
Uranium

(Pglg)

4.1 ~ (),6
2.7 * 0.4
3.5 ft).5
4.2 t 0.6
2.2 * 0.4
4.2 * 0.6
2.2 * 0.4
3.9 f ().5
2.8 ~ 0.4
3.3 t 1.7

Gross
Gamma

(counts/rein/g)

Runoff in Area G at Gaging Station
(August 24, 1984)

Solution Suspended Sediments
238pu 239’2@Pu 238pu 239’24PU

(10-9 pCi/m~) (10-9 pCi/m~) (pCi/g) (pCi/g)

–0.01 2 t 0.024 0.012 t 0.024 –0.008 t 0.010 –0.003 * 0.012

8.2 f ().6

5.9 & 0.6
8.0 + ().6
9.(3~ ().6
3.9 f 0.3
8.9 ~ ().3

5.4 & 0.6
7.9 ~ ().6

4.4 * 0.6
6.8 f 3.9

Note: The f value represents twice the standard deviation of the distribution of
observed values. If only one analysis is reported, then the value represents
twice the uncertainty term for the analysis.



Table E-XLVI

Action Description Memorandums Approved by the Laboratory
Environmental Review Committee During 1984

Laboratory-wide

Device Fabrication Research and Development Projeets (February)
115 kV Power Line, Los Alamos Meson Physics Facility to TA-3/Two Mile Mesa Power Line (May)
Los Alamos Airport Improvements, Revised (April)
Scientific Shallow Core Hole Drilling on Santa Fe National Forest (June)
Central Guard Facility, East of TA-59 (June)
Electrical System Upgrade: Replacement of Equipment Containing Polychlorinated Biphenyl Fluids

(October)
Mitigation of Cultural Resources LA-16806 and LA-22766, Romero Cabin Relocation (October)
345 kV Power Line: Public Service Company of New Mexico Ojo Extension, Draft (October)

TA-3

Laboratory Construction, TA-3-141 (October)
Staging Area for Strategic Defensive Projects, TA-3-40 (October)
Metal Shears Building, TA-3-39 (October)
Classified Laboratory and OffIce Complex, West Bay, TA-3-40 (October)
Compressed Gas Facility Renovation, TA-3-170 (February)
X-ray Scanner Support, TA-3-66 (March)
Mg Set Facility (March)
Consolidation of E Division (June)
Electronics Laboratory (July)
Ventilation and Humidity Control Improvements, TA-3-43 (November)
High Energy Density Physics Facility, TA-3-316 (November)
Telephone Duct Bank Addition (December)

TA-15

Explosive Physics Experimental Facility (March)
Dual Axis Radiograph Hydrotest Facility (March)

TA-16

Solid Waste Reduction Facility (March)
WX- 10 OffIce and Laboratory Building (December)

TA-21

Laboratory Conversion ofTA-21- 152 (February)

TA-22

Demolition of TA-22- 1 (July)

178



Table E-XLVI (cent)

TA-35

Advanced Laser Addition, TA-35- 128 (October)

TA-39

Branch Shop Building, TA-39-98 (February)

TA-41

Ice House Upgrade, TA-41 -4 (July)

TA-43

Replacement of 600 kVA Substation, TA-43-1 (February)
Microbiology Facility (February)
Microbiology Facility, Revised (May)
Modular Biochemical Laboratory (June)
Life Sciences Facility Improvements (December)

TA-46

Fourier Transform Spectrometer Facility (December)

TA-48

Weapons Diagnostic Instrument Building (January)
Addendum to Action Description Memorandum for Weapons Diagnostic Instrument Building (October)
Addendum to Action Description Memorandum for Advanced Radiochemical Weapons Diagnostic

Facilities (October)

TA-50

Building Addition to WM-1 (July)

TA-53

Helium Liquifier Building (February)
Los Alamos Meson Physics Facility Line E Neutrino Facility (March)
Beam Stop Neutrino Facility (March)
Neutron Scattering Experimental Hall (March)
Accelerator Test Stand Upgrade (October)
Experimental Area OffIce Building (October)
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Table EXLVI (cent)

TA-55

MST Training Center (Februa~)
Process Support Building (FebruaW)
Special Nuclear Materials Research and Development Laboratory (May)
Warehouse Facility Expansion (October)

A total of 49 Action Description Memorandums were approved by the Laboratory Environmental Review
Committee during 1984.

Note Month of approval is in parentheses.
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Table E-XLVII

Results for Samples Taken Below the LAM.Alamos Meson Physics Facility’s (TA-53) Lagoons

Analysis

Bc

Be
57~o

57C0

134c~

134c~

3H

3H

54Mn

54Mn

22Na

22Na

83Rb

83Rb

7Be
7Be
57C0

57r-o

I34C ~

134e-s

3H

3H

54Mn

~4Mn

22Na

22N8

83~b

83Rb

Units

pCi/g
pcl/g

pCi/g
pCi/g
pCi/g

pCi/g

10a &Ci/ml

104 ~Ci/ml

pCi/g

Pctig

pctig
pCi/g

pCi/g

pCi/g

1984

Sampling

Month

June

December

June

December

June

December

June

December

June

December

June

December

June

December

June
December
June

December

June
December

June

December

June

December

June

December

June

December

Sampling LOeation.

1 2 3 4 5 6 7

9600 * 1900

2900 + 440
4C43* 82

120+ 18
11OO*22O

200 + 29

7.9 k 0.8
13* 1.0

400 + 80

52 * 7.9
11+2

18*3

110 *22

I1OO* 170

Dry

350 + 70
Dry

14 * 2.8

Dry

5.8 i 1.2

Dry

13+ 1.0

Dry

9.3 * 1,9
Dry

15 +3.0

Dry

39 + 7.8

28000+5600

11 000*1700

1600 * 320

810 + 120
2000 * 400

34(M + 520

8.3 * 0.8
14+ 1.0

1300 + 260

1300+ 190

14*3

34*5

110+22

1900 + 280

Dry

840 + 170
Dry

32 * 6,4

Dry

10 *2.1

Dry
14+ 1.0

Dry

21. +4.2
Dry

16 +3.1

Dry

44 * 8.8

Sediments

22 Ooo * 4300 11 000*2200

5700 * 860 8200 * 12C41

1100 * 220 800+ 160

580 * 86 600 + 90

1000 * 200 II(X3 * 230

1200+ 190 1500 + 230

9.3 * 0.9 8.0 f 0.8

14 +1.0 14 i 1.0

880 + 180 380 ~ 75

330 * 49 690 + 100
7*1 6+1

18 +2.7 64*9
46+9 47*9

1500 + 220 1200+ 170

Water

Dry

300 * 59
Dry

14 ~ 2.7

Dry

3.9 * 0.78
Dry

14* 1.0

Dry

5.8 + 1.2
Dry

15 * 3.0

Dry

31 +6.2

Dry

550* 110

Dry

30 i 5.9

Dry
4.7 * 0,94

Dry

14 * I.o

Dry
13 +2.5

Dry
15 +2.9

Dry
26 * 5.3

100*21

50.0 + 7.8

120+24

100* 15

350 k 69

280+41

0.38 + 0.04

0.14*0.01

61 * 12

150+22

1.5 * 0.3
1.9 * 0.3

18 + 3.7
2.3 * 0.6

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry
Dry

Dry
Dry

Dry
Dry

13 +3.4

6.6 * 1.3

26 ~ 5.2

14 +2.1

43 * 8.6

45 * 6.8

0.08 * 0.01

0.02 * 0.004

35 + 6.9

28 + 4.3

2.3 + 0.5
1.9 i 0.3

5.4 + 1.2
1.0 * 0.2

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry
Dry
Dry
Dry

Dry

0.91 & 0.92

0.50 + 0.30

2.3 ~ 0.5

0.10 * 0.00
2.90 * 0.59

0.50 * 0.10

0.04 * 0.005

0.02 + 0.004

1.9 + 0.38

0.20 * 0,10

0.42 + 0.10

0.10 + 0.10
0.37 * 0.14

0.1 +0.1

Dry

Dry

Dry

Dry
Dry

Dry

Dry

Dry

Dry

Dry
Dry
Dry

Dry
Dry

8

0.41 * 0.87

0.80 ~ 0.40

0.08 + 0.05

0.00 * 0.00

0.03 * 0.06

0.20 + 0.10

0.06 * 0.M)6

0.02 * 0.004

0.04 * 0.050

0.10 * 0.10

0.007 * 0.047

0.10 * 0.10
0.06 + 0.13

0.1 *O. ]

0.045 + 0.085

Dry

0.008 * 0.008

Dry

0.021 * 0.011

Dry

0.055 * 0.006

Dry

0.021 * 0.009

Dry
0.005 * 0.007

Dry
-0.003 * 0.013

Dry

.
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APPENDIX F

DESCRIPTIONS OF TECHNICAL AREAS AND THEIR ASSOCIATED PROGRAMS

Locations of the 32 active technical areas (TA’s)

operated by the Laboratory are shown in Fig. 4. The

main programs conducted at each are listed in this ap-

pendix.

TA -2, Omega Site: Omega West Reactor, an 8
megawatt nuclear research reactor, is located here. It

serves as a research tool in providing a source of

neutrons for fundamental studies in nuclear physics and

associated fields.

TA -3, South Mesa Site: In this main technical area of

the Laboratory is the Administration Building that con-

tains the Director’s off]ce and administrative offices and

laboratories for several divisions. Other buildings house

the Central Computing Facility, Administration ofllces,

Materials Department, the science museum, Chemistry

and Materials Science Laboratories, Physics

Laboratories, technical shops, cryogenics laboratories, a

Van de Graaff accelerator, and cafeteria.

TA-6, Two Mile Mesa Site: This is one of three sites

(TA-22 and TA-40 are the other two sites) used in

development of special detonators for initiation of high

explosive systems, Fundamental and applied research in

support of this activity includes investigation of

phenomena associated with initiation of high explosives,

and research in rapid shock-induced reactions with

shock tubes.
TA -8, GT Site (or A nchor Site West): This is a non-

destructive testing site operated as a service facility for

the entire Laboratory, It maintains capability in all

modern nondestructive testing techniques for insuring

quality of materials, ranging from test weapon compo-

nents to checking of high pressure dies and molds. Prin-

cipal tools include radiographic techniques (x-ray

machines to 1 million volts, a 24-MeV betatron),

radioactive isotopes, ultrasonic testing, perletrant testing,

and electromagnetic methods.

TA -9, Anchor Site East: At this site fabrication

feasibility and physical properties of explosives are ex-

plored. New organic compounds are iri~estigated for

possible use as explosives. Storage and stability problems

are also studied.
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TA-21, K-Site: Facilities are located here for testing

explosive components and systems under a variety of ex-

treme physical environments. The facilities are arranged

so testing may be controlled and observed remotely, and

so devices containing explosives or radioactive materials,

as well as those containing nonhazardous materials, may

be tested.

TA-24, Q-Site: This firing site is used for running

various tests on relatively small explosive charges and

for fragment impact tests.

TA-15, R-Site: This is the home of PHERMEX—a

multiple cavity electron accelerator capable of producing

a very large flux of x-rays for certain weapons develop-

ment problems and tests. This site is also used for the in-

vestigation of weapon functioning and weapon system

behavior in nonnuclear tests, principally by electronic

recording means.

TA-16, S-Site: Investigations at this site include

development, engineering design, pilot manufacture, en-

vironmental testing, and stockpile production liaison for

nuclear weapon warhead systems. Development and

testing of high explosives, plastics and adhesives, and

process development for manufacture of items using

these and other materials are accomplished in extensive

facilities.

TA-18, Pq”arito Laboratory Site: The fundamental

behavior of nuclear chain reactions with simple, low-

power reactors called “critical assemblies” is studied

here. Experiments are operated by remote control and

observed by closed circuit television. The machines are

housed in buildings known as “kivas” and are used

primarily to provide a controlled means of assembling a

critical amount of fissionable materials. This is done to

study the effects of various shapes, sizes, and configura-

tions. These machines are also used as sources of fission

neutrons in large quantities for experimental purposes.

TA -21, DP-Site: This site has two primary research

areas, DP West and DP East. DP West is concerned

with chemistry research. DP East is the high temperature

chemistry and tritium site.

TA-22, TD Site: See TA-6.



TA -28, Magazine Area “A”: Explosives storage area,

TA-33, HP-Site: A major high-pressure tritium handl-

ing facility is located here. Laboratory and ofllce space

for Geosciences Division related to the Hot Dry Rock

Geothermal Project are also here.

TA -35, Ten Site: Nuclear safeguards research and

development, which is conducted here, is concerned with

techniques for nondestructive detection, identification.

and analysis of fissionable isotopes. Research in reactor

safety and laser fusion is also done here.

TA -36, Kappa Site: Various explosive phenomena,

such as detonation velocity, are investigated here.

TA -37, Magazine Area “C”: Explosives storage area.

TA -39, Ancho Canyon Site: Nonnuclear weapon

behavior is studied here, primarily by photographic

techniques. Investigations are also made into various

phenomenological aspects of explosives, interaction of

explosives, and explosions with other materials.

TA -40, DF-Site: See TA-6.

TA -41, W-Site; Personnel at this site are engaged

primarily in engineering design and development of

nuclear components, including fabrication and evalua-

tion of test materials for weapons.

TA -43, Health Research Laboratory: The Biomedical

Research Group does research here in cellular

radiobiology, molecular radiobiology, biophysics, mam-

malian radiobiology, and mammalian metabolism. A

large medical library, special counters used to measure

radioactivity in humans and animals, and animal quar-

ters for dogs, mice and monkeys are also located in this

building.

TA -46, WA Site: Here applied photochemistry, which

includes development of technology for laser isotope

separation and Iaser-enchancement of chemical

processes. is investigated. Solar energy research, par-

ticularly in the area of passive solar beating for

residences, is done.

TA -48, Radiochemist~ Site: Laboratory scientists

and technicians at this site study nuclear properties of

radioactive materials by using analytical and physical

chemistry. Measurements of radioactive substances are

made and “hot cells” are used for remote handling of

radioactive materials.

TA -50, Waste Management Site: Personnel at this site

have responsibility for treating and disposing of most in-

dustrial liquid waste received from Laboratory technical

areas, for development of improved methods of folid

waste treatment, and for containment of radioactivity

removed by treatment. Radioactive liquid waste is piped

to this site for treatment from many of the technical

areas.

TA -51, Animal Exposure Facility: Here animals are

exposed to nonradioactive toxic materials to determine

biological effects of high and low exposures.

TA -52, Reactor Development Site: A wide variety of

activities related to nuclear reactor performance and

safety are done here.

TA -53, Meson Physics Facility: The Los Alamos

Meson Physics Facility (LAMPF), a linear particle ac-

celerator. is used to conduct research in the areas of

basic physics, cancer treatment, materials studies, and

isotope production.

TA -54, Waste Disposal Site: This is a disposal area

for solid radioactive and toxic wastes.

TA -55, Plutonium Processing Facilities: Processing of

plutonium and research in plutonium metallurgy are

done here.

TA -57, Fenton Hill Site: This is the location of the

Laboratory-s Hot Dry Rock geothermal project. Here

scientists are studying the possibility of producing energy

by circulating water through hot, dry rock located hun-

dreds of meters below the earth’s surface. The water is

heated and then brought to the surface to drive electric

generators.

TA -58, Two Mile Mesa. Undeveloped technical area.

TA -59, Occupational Health Site: Occupational

health and environmental science activities are conduc-

ted here.
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APPENDIX G

PUBLICATIONS OF THE ENVIRONMENTAL SURVEILLANCE GROUP DURING 1984

N. M. Becker. “Prediction of Soil Loss with
CREAMS Model,” Los Alamos National Laboratory
report LA-U R-84- 1399 (July 1984).

N. M. Becker, “Prediction of Soil Loss with the

CREAMS Model,” in Water Today and Tomorrow, J.
A. Replogle and K. G. Renard, Eds. (American

Society of Civil Engineers, 1984), pp. 544-551.

T. E. Buhl and W. R. Hansen, “Estimating the Risks

of Cancer Mortality and Genetic Defects Resulting
from Exposures to Low Levels of Ionizing Radia-
tion,” Los Alamos National Laboratory report
LA-9893-MS (May 1984).

T. S. Foxx, G. D. Tierney, and J. M. Williams,

“Rooting Depths of Plants Relative to Biological and
Environmental Factors,” Los Alamos National Lab-

oratory report LA- 10254-MS (November 1984).

T. S. Foxx, G. D. Tierney, and J. M. Williams.
“Rooting Depths of Plants on Low-Level Waste Dis-
posal Sites,” Los .Alamos National Laboratory report
LA-10253-MS (November 1984).

T. S. Foxx and G. D. Tierney, “Status of the Flora of

the Los Alamos National Laboratory Research
Park.” Los Alamos National Laboratory report
L.A-8050-NERP, Vol. 11(September 1984).

A. F. Gallegos and W. J. Wenzel, “HUMTRN:
Documentation mand Verification for an lCRP-
Based Age- and Sex-Specific Human Simulation

Model for Radionuclide Dose Assessment.” Los .A1a-

mos National Laboratory report LA-9994-MS (June
1984).

C. Olinger and K. Rea, “Los Alamos National Labo-

ratory Compliance with Cultural Resource Manage-
ment Legislation,” Los Alamos National Laboratory

report LA-U R-3529 (November 1984).

W. D. Purtymun, N. M. Becker, and M. Maes,
“Water Supply at Los Alamos During 1982,” Los

Alamos National laboratory report LA-9896-PR

(January 1984).

W. D. Purtymun, “Hydrologic Characteristics of the

Main Aquifer in the Los Alamos Area: Development
of Ground Water Supplies,” Los Alamos National
Laboratory report LA-9957-MS (January 1984).

A. J. Ruttenber, Jr., K. Keriss, R. L. Douglas, T. E.

Buhl, and J. Millard, “The Assessment of Human
Exposure to Radionuclides from a Uranium Mill
Tailings Release and Mine Dewatering Eflluent.”
Health Physics 47( l). 21-35 (July 1984).

J. G. Salazar, “Produce and Fish Sampling Program

of Los Alamos National Laboratory’s Environmental
Surveillance Group,” Los Alamos National Labora-

tory report LA- 10186-MS (September 1984).

D. M. Van Etten, A. J. Ahlquist, and W. R. Hansen,
“L,os ,41arnos National Laboratory’s Environmental

Surveillance and Radiological Emergency Vehicle
and the “’]Co Incident,” Los Alamos National Labora-
tory report LA-LJR-84- 1823 (November 1984).
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GLOSSARY

alpha particle

activation products

background radiation

beta particle

Concentration Guide (CG)

Controlled Area

cosmic radiation

curie (Ci)

A charged particle (identical to the helium nucleus)

composed of two protons and two neutrons that is

emitted during decay of certain radioactive atoms.

Alpha particles are stopped by several centimeters of air

or a sheet of paper.

In nuclear reactors and some high energy research

facilities, neutrons and other subatomic particles that

are being generated can produce radioactive species

through interaction with materiafs such as air, construc-

tion materials, or impurities in cooling water. These

“activation products” are usually distinguished, for

reporting purposes, from “fission products.”

Ionizing radiation from sources other than the Labora-

tory. It may include cosmic radiation; external radiation

from naturally occurring radioactivity in the earth

(terrestrial radiation), air, and water; internal radiation

from naturally occurring radioactive elements in the

human body; and radiation from medical diagnostic

procedures.

A charged particle (identical to the electron) that is

emitted during decay of certain radioactive atoms. Most

beta particles are stopped by 0.6 cm of aluminum or

less.

The concentration of a radionuclide in air or water that

results in a whole body or organ dose in the 50th year of

exposure equal to the Department of Enrgy’s Radiation

Protection Standard for external and internal exposures.

This dose is calculated assuming the air is continuously

inhaled or the water is the sole source of liquid nourish-

ment for 50 years.

Any Laboratory area to which access is controlled to

protect individuals from exposure to radiation and

radioactive materials.

High energy particulate and electromagnetic radiations

that originate outside the earth’s atmosphere. Cosmic

radiation is part of natural background radiation

A special unit of radioactivity y. One curie equals 3.70 x

1010 nuclear transformations per second.
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dose

dose, absorbed

dose, equivalent

dose, maximum boundary

dose, maximum individual

dose, population

dose, whole body

exposure

external radiation

fission products

A term denoting the quantity of radiation energy ab-

sorbed.

The energy imparted to matter by ionizing radiation per

unit mass of irradiated material. (The unit of absorbed

dose is the rad.)

A term used in radiation protection that expresses all

types of radiation (alpha, beta, and so on) on a common

scale for calculating the effective absorbed dose. It is the

product of the absorbed dose in rads and certain

modifying factors. (The unit of dose equivalent is the

rem.)

The greatest dose commitment, considering all potential

routes of exposure from a facility’s operation, to a

hypothetical individual who is in an Uncontrolled Area

where the highest dose rate occurs. It assumes that the

hypothetical individual is present for 100VOof the time

(full occupancy) and does not take into account shield-

ing (for example, by buildings).

The greatest dose commitment, considering all potential

routes of exposure from a facility’s operation, to an

individual at or outside the Laboratory boundary where

the highest dose rate occurs. It takes into account

shielding and occupancy factors that would apply to a

real individual.

The sum of the radiation doses to individuals of a

population. It is expressed in units of person-rem (for

example, if 1000 people each received a radiation dose

of 1 rem, their population dose would be 1000 person-

rem.

A radiation dose commitment that involves exposure of

the entire body (as opposed to an organ dose that

involves exposure to a single organ or set of organs).

A measure of the ionization produced in air by x or

gamma radiation, (The unit of exposure is the roentgen.)

Radiation originating from a source outside the body.

Those atoms created through the splitting of larger

atoms into smaller ones, accompanied by release of

energy.

gallery

186

An underground collection basin for spring discharges.



gamma radiation

gross alpha

gross beta

ground water

half-life, radioactive

internal radiation

Laboratory

Maximum Contaminant Level (MCL)

mrem

perched water

person-rem

rad

Short-wavelength electromagnetic radiation of nuclear

origin that has no mass or charge. Because of its short

wavelength (high energy), gamma radiation can cause

ionization. Other electromagnetic radiation (micro-

waves, visible light, radiowaves, etc.) have longer wave-

lengths (lower energy) and cannot cause ionization.

The total amount of measured alpha activity without

identification of specific radionuclides,

The total amount of measured beta activity without

identification of specific radionuclides.

A subsurface body of water in the zone of saturation.

The time required for the activity of a radioactive

substance to decrease to half its value by inherent

radioactive decay. After two half-lives, one-fourth of the

original activity remains ( 1/2 x 1/2), after three half-

lives, one-eighth ( 1/2 x 1/2 x 1/2), and so on.

Radiation from a source within the body as a result of

deposition of radionuclides in body tissues by processes

such as ingestion, inhalation, or implantation.

Potassium-40, a naturally occurring radionuclide, is a

major source of internal radiation in living organisms.

Los Alamos National Laboratory,

Maximum permissible level of a contaminant in water

that is delivered to the free flowing outlet of the ultimate

user of a public water system (see Appendix A and

Table A-III). The MC Ls are specified by the Environ-

mental Protection Agency.

Millirem (10-J rem), See rem definition.

A ground water body above an impermeable layer that

is separated from an underlying main body of ground

water by an unsaturated zone.

The unit of population dose, it expresses the sum of

radiation exposures received by a population. For ex-

ample, two persons each with a 0.5 rem exposure have

received 1 person-rem. Also, 500 people each with an

exposure of 0.002 rem have received 1 person-rem.

A special unit of absorbed dose from ionizing radiation.

A dose of 1 rad equals the absorption of 100 ergs of

radiation energy per gram of absorbing material.
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radiation

Radiation Protection Standard

rem

roentgen (R)

terrestrial radiation

thermoluminescent dosimeter (TLD)

tritium

tuff

Uncontrolled Area

uranium, depleted

uranium, total
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The emission of particles or energy as a result of an

atomic or nuclear process.

A standard for external and internal exposure to radio-

activity as defined in Department of Energy Order

5480. 1A, Chapter XI (see Appendix A and Table A-II

in this report).

The unit of radiation dose equivalent that takes into

account different kinds of ionizing radiation and permits

them to be expressed on a common basis. The dose

equivalent in reins is numerically equal to the absorbed

dose in rads multiplied by the necessary modifying

factors.

A unit of radiation exposure that expresses exposure in

terms of the amount of ionization produced by x rays in

a volume of air. One roentgen (R) is 2.58 x 10-4
coulombs per kilogram of air.

Radiation emitted by naturally occurring radionuclides,

such as 40K, the natural decay chains 23SU, 238U, or
232Th, or from cosmic-ray induced radionuclides in the

soil.

A material (the Laboratory uses lithium fluoride) that.

after being exposed to radiation, luminesces upon being

heated. The amount of light the material emits is

proportional to the amount of radiation (dose) to which

it was exposed.

A radionuclide of hydrogen with a half-life of 12.3

years. The very low energy of its radioactive decay

makes it one of the least hazardous radionuclides.

Rock of compacted volcanic ash and dust.

An area beyond the boundaries of a Controlled Area

(see definition of “Controlled Area” in this Glossary).

Uranium consisting primarily of 238U and having less
than 0.72 wtofo 235U. Depleted uranium generallY con-

tains less than 0.2 wt~o 23SU. Except in rare cases

occurring in nature, depleted uranium is manmade.

The amount of uranium in a sample assuming the

uranium has the isotopic content of uranium in nature

(99.27 wt~o 238U0.72 wt~o 235U, 0,0057 Wt% YJ).



Working Level Month (WLM) A unit of exposure to ‘22Rn and its decay products. A
Working Level (WL) is any combination of the short-
lived ‘l~Rn decay products in 1 liter of air that will result
in the emission of 1.3 X 105 MeV potential alpha energy.
At equilibrium, 100 pCi/Q of 222Rn corresponds to one
WL. Cumulative exposure is measured in Working Level
Months, which is 170 WL-hours.
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FOREWORD

Suggestions on How to Read this Report

This report addresses both laypeople and scientists. These people may have a limited or
comprehensive interest in this report. We have tried to make it accessible to all without
compromising its scientific integrity. Following are directions advising each audience on how best
to use this document.

1. Layperson with Limited Interest. Read Part I, the Executive Summary, which describes the
Laboratory’s environmental monitoring operations and summarizes environmental data for this
year. Emphasis is on the significance of findings and environmental regulatory compliance. A
glossary is in the back.

2. Layperson with Comprehensive Interest. Follow directions for the “Layperson with Limited
Interest” given above. Also, summaries of each section of the report are in boldface type and
precede the technical text. Read summaries of those sections that interest you. Further detail is in
the text following each summary. Appendix A (Standards for Environmental Contaminants) and
Appendix F (Description of technical Areas and Their Associated Programs) may also be helpful.

3. Scientist with Limited Interest. Read Part I, the Executive Summary, to determine the parts of
the Laboratory’s environmental program that interest you. You may then read summaries and
technical details of these parts in the body of the report. Detailed data tables are in Appendix G.

4. Scientist with Comprehensive Interest. Read Part I, the Executive Summary, which describes
the Laboratory’s environmental programs and summarizes environmental data for this year. Read
the boldface summaries that head each major subdivision of this report. Further detail is in the text
and appendixes.
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS DURING 1985

by

ENVIRONMENTAL SURVEILLANCE GROUP

ABSTRACT

This report describes the environmental surveillance program conducted by Los
Alamos National Laboratory during 1985. Routine monitoring for radiation and
radioactive or chemical substances is conducted on the Laboratory site as well as in
the surrounding region. Monitoring results are used to determine compliance with
appropriate standards and to permit early identification of possible undesirable
trends. Results and interpretation of data for 1985 coven external penetrating
radiation; chemical and radiochemical quality of ambient air, surface and ground
waters, municipal water supply, soils and sediments, and foodstuff% quantities of
airborne emissions and liquid effluents; and environmental compliance. Com-
parisons with appropriate standards, regulations, and background levels from
natural or other non-Laboratory sources provide the basis for concluding that
environmental effects attributable to Laboratory operations are insignificant and
are not considered hazardous to the population of the area or Laboratory employ-
ees.

————————.——.————————

1. EXECUTIVE SUMMARY

A. Monitoring Operations

The Laboratory maintains an ongoing environ-
mental surveillance program as required by US De-
partment of Energy (DOE) Orders 5480.1 (“Environ-
mental Protection, Safety, and Health Protection
Programs,” May 1980) and 5484.1 (“Environmental
Protection, Safety, and Health Protection Informa-
tion Reporting Requirements,” February 198 1).
Routine monitoring for radiation, radioactive
materials, and chemical substances on the Labora-
tory site and in the surrounding region documents
compliance with appropriate standards, identifies
undesirable trends, provides information for the pub-
lic, and contributes to general environmental knowl-
edge. If an undesirable trend is discovered, more

detailed environmental studies are carried out to
determine the extent of the problem and to provide
the basis for specific remedial actions. The monitor-
ing program also supports the Laboratory’s policies
to protect the public, employees, and environment
from harm that could be caused by Laboratory ac-
tivities and to reduce negative environmental im-
pacts to the greatest degree practicable. Environmen-
tal monitoring information complements data on
specific releases, such as those from radioactive
liquid waste treatment plants and stacks at nuclear
research facilities.

Monitoring and sampling locations for various
types of measurements are organized into three
groups: (1) Regional stations are located within the
five counties surrounding Los Alamos County (Fig.
1) at distances up to 80 km (50 mi) from the Labora-
tory. They provide a basis for determining conditions

1
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beyond the range of potential influence from Labora-
tory operations. (2) Perimeter stations are located
within about 4 km (2.5 mi) of the Laboratory bound-
ary, and many are in residential and community
areas. They document conditions in areas regularly
occupied by the public and potentially affected by
Laboratory operations. (3) Onsite stations are within
the Laboratory boundary, and most are in areas
accessible only to employees during normal working
hours. They document environmental conditions at
the Laboratory where the public has limited access.

Samples of air particulate and gases, waters, soils,
sediments, and foodstuffs are routinely collected at
these stations for subsequent analyses (Table 1). Ex-
ternal penetrating radiation from cosmic, terrestrial,
and Laboratory sources also is measured by
thermoluminescent dosimeters.

Additional samples are collected and analyzed to
gain information about particular events, like major
surface runoff events, nonroutine releases, or special
studies. More than 18000 analyses for chemical and
radiochemical constituents were done on the routine
and special environmental samples during 1985. Re-
sulting data are used for comparisons with standards
and background levels for dose calculations, and for
interpretations as to relative risks associated with
Laboratory operations.

LOSALAMOSCOUNTY

SANl% m

SANDOVALCOUNTY SANTAFE
COUNTY

.s

Fig. 1. Regional location of Los Alamos.
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Table 1. Number of Sampling Locations

Type of Monitoring Regional Perimeter Onsite

External radiation 4 12 139
Air 3 11 12
Surface and ground wated 6 32 37
Soils and sediments 16 16 34
Foodstuffs 10 8 11

*An additional 22 stations for the water supply and 33 special
surface and ground water stations related to the Fenton Hill
Geothermal Program were also sampled and analyzed as part of
the monitoring program.

B. Estimated Doses and Risks from Radiation Ex-
posure

1, Radiation Doses. Calculated individual whole
body radiation doses to the public attributable to
Laboratory operations are compared with applicable
standards in this report. They are expressed as a
percentage of DOE Radiation Protection Standard
(RPS), This RPS is for doses from exposures exclud-
ing contributions from natural background, fallout,

and radioactive consumer products. Calculated doses
are those believed to be possible doses to individuals
under realistic conditions of exposure.

Historically, estimated doses from Laboratory
operations have been less than 7% of the 500
mrem/yr standard that was in effect prior to 1985
(Fig. 2). These doses have principally resulted from
external radiation from the Laboratory’s airborne
releases. In 1985, DOE issued interim guidelines that
lowered its RPS for whole body doses via the air

60

1

■ MAXIMUMINDIVIDUALDOSE

~ MAXIMUMLABORATORYBOUNDARYDOSE
~ 50 =—

1

Fig. 2.

19’78 1979 1980 1981 1982 1983 1984 1985

Year

Summary of estimated maximum individual and maximum Laboratory
boundary doses (excluding contributions from cosmic, terrestrial, and
medical diagnostic sources) from Laboratory operations.
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pathway from 500 mrem/yr to 25 mrem/yr in ac-
cordance with requirements of the US Environmen-
tal Protection Agency (EPA) (Appendix A). In 1985,
the estimated maximum individual dose was 7.3
mrem, or 29% of the 25 mrem limit. This dose
resulted mostly from external radiation from short-
lived airborne emissions from a linear particle ac-
celerator, the Los Alamos Meson Physics Facility
(LAMPF).

Another perspective is gained by comparing these
estimated doses with the estimated whole body dose
attributable to background radiation. The highest
estimated dose caused from Laboratory operations
was about 6% of the 125 mrem from naturally occur-
ring radioactivity in Los Alamos in 1985.

2. Significance of Radiation Doses. Estimates of
the added risk of cancer were calculated to provide a
perspective for comparing the significance of radia-
tion exposures. Incremental cancer risks to residents
of Los Alamos townsite due to 1985 Laboratory
operations was estimated to be 1 chance in
56000000 (Table 2). This risk is less than 0.2% of the
1 chance in 26000 cancer risk from natural back-
ground radiation and the 1 chance in 110000 risk

from medical radiation [based on Publication 26 of
the International Commission on Radiological
Protection (ICRP)].

Potential Laboratory contribution to cancer risk is
small when compared with overall cancer risks. The
overall lifetime risk in the United States of contract-
ing some form of cancer is 1 chance in 4. The lifetime
risk of cancer mortality is 1 chance in 5.

C. External Penetrating Radiation

Levels of external penetrating radiation (including
x and gamma rays and charged particle contributions
from cosmic, terrestrial, and manmade sources) in
the Los Alamos area are monitored with
thermoluminescent dosimeters (TLDs) at 155 loca-
tions divided into three networks.

The TLD network monitoring radiation from
airborne activation products released by the LAMPF
measured 11 & 2 mrem/yr (excludes background
radiation from cosmic and terrestrial sources). This
value was significant y lower than the value of 44 & 2
mrem/yr obtained in 1984 (Fig. 2). Engineering im-
provements at LAMPF are responsible for reducing

Table 2. Added Individual Lifetime Cancer Mortality Risks
Attributable to 1985 Radiation Exposure

Incremental
Dose (mrem)

Used in
Exposure Source Risk Estimate

Average Exposure from Laboratory Operations
Los Alamos Townsite 0.18
White Rock Area 0.12

Natural Radiation
Cosmic, Terrestrial, Self-Irradiation, and Radon Exposure

Los Alamos Townsite 125a
White Rock Area llla

Medical X-Rays (Diagnostic Procedures)
Average Whole Body Exposure 92

.—— —————.

Added Risk (Chance)
to an Individual

of Cancer Mortality

1 in 56000000
1 in 83000000

1 in 26 OOOb
1 in 27 OOOb

1 in 110000

aAlung exposure of 0.2 WLM was used to estimate the risk from inhaling 222Rnand its transformation products.
~he risks from whole body natural radiation were estimated to be 1 chance in 80000 in Los Alamos and 1 chance in
86000 in White Rock. The risk of lung cancer from radon exposure was estimated to be 1 chance in 38000 for both
locations. Risk estimates are derived from ICRP Publication 26.
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airborne activation products released from the fa-
cility.

Radiation levels (including natural background
radiation from cosmic and terrestrial sources) are
also measured at regional, perimeter, and onsite loca-
tions in the Environmental TLD Network. No
measurements at regional or perimeter locations
showed statistically distinguishable increases in
radiation attributable to Laboratory operations.
Some measurements at onsite stations were above
background levels, as expected, reflecting ongoing
research activities at the Laboratory.

D. Air Monitoring

Measurements of radioactivity in air are compared
with guides based upon the DOE’s RPS (Appendix
A). These guides are concentrations of radioactivity
in air breathed continuously throughout the year that
result in effective doses equal to DOE’s Radiation
Protection Standards of 100 mrem/yr for offsite areas
and occupational limits for onsite areas. Annual av-
erage concentrations of longer-lived radionuclides in
air were less than 1Yoof the concentration guides
during 1985.

Airborne radioactive emissions were monitored at
87 release points at the Laboratory. In general,
airborne radioactive emissions declined from 1984
(Table 3), This was principally due to an 83?io de-
crease in releases of air activation products from the
Los Alamos Meson Physics Facility (LAMPF).
Changes in design and operation resulted in these
reduced emissions from LAMPF.

Air is routinely sampled for tntium, americium,
plutonium, uranium, and gross beta activity. Only
the atmospheric tritium concentrations showed any
measurable impact from radionuclides due to Labo-
ratory operations. Annual average concentrations of
tritium remained much less than 1% of DOE’s De-
rived Concentration Guides at all stations and posed
no environmental or health problems in 1985.

Operations at the Laboratory in 1985 complied
with New Mexico Air Quality Control Regulations,
Source Registration, Source Permitting, Emission
Limits, and Ambient Air Quality requirements as
well as with federal Clean Air Act and National
Emission Standards for Hazardous Air Pollutants
requirements. The power plant, steam plants,
beryllium shop, explosives burning and detonation
operations, and asbestos removal operations all met
applicable regulations.

E. Water, Soil, and Sediment Monitoring

Liquid eflluents containing low levels of radioac-
tivity were routinely released from two waste treat-
ment plants and one sanitary sewage lagoon system.
Concentrations at all three discharge points were well
below the DOE’s Concentration Guides for Con-
trolled Areas. The only noticeable trends were lower
radionuclide concentrations in LAMPF (TA-53) ef-
fluent and an increase in tritium discharge from
TA-50 (Table 3). This decrease was due to redesign of
LAMPF and altered operations. The source of the
increased tritium discharge is unknown.

Surface and ground waters are monitored to detect
potential dispersion of radionuclides from Labora-
tory operations. Only the surface and shallow ground
waters in onsite liquid effluent release areas contain
radioactivity in concentrations that are above natural
terrestrial and worldwide fallout levels. These con-
centrations are insignificant fractions of DOES Con-
centration Guides. These onsite waters are not a
source of industrial, agricultural, or municipal water
supplies. The radiochemical quality of water from
regional, perimeter, water supply, and onsite areas
(where no eflluents are or have been released) show
no significant effects from Laboratory releases.

The potable water supply met all applicable EPA
radiochemical and chemical standards. The integrity
of geological formations protecting the deep ground
water aquifer was confirmed by lack of any measure-
ments indicative of radioactive or chemical con-
tamination in municipal water supply sources due to
Laboratory operations.

Measurements of radioactivity in samples of soils
and sediments provide data on less direct pathways
of exposure. Measurements of radioactivity in soils
and sediments are also useful for monitoring and
understanding hydrological transport of radioactivity
that occurs in intermittent stream channels in and
adjacent to low level radioactive waste management
areas. Pueblo, Los Alamos, and Mortandad Canyons
all have concentrations of radioactivity on sediments
at levels higher than those attributable to natural
terrestrial sources or worldwide fallout. The low
levels of cesium, plutonium, and strontium in
Mortandad Canyon are from treated liquid effluents
from a waste treatment plant. No radioactivity on
sediments or in water has been measured in sampling
locations beyond the Laboratory boundary in
Mortandad Canyon. However, small amounts of
radioactivity on sediments in Pueblo Canyon (from
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Table 3. Comparison of 1984 and 1985 Radioactive Releases from the Laboratory

Airborne Stack Emissions

Radioactive Constituent

3H

32p

41Ar

1311

u
238,239,240pu

Gaseous Mixed Activation Products
Mixed Fission Products
Particulate/Vapor Activation Products

Total

Units

Ci
pCi
Ci
pCi
LCi
~Ci
Ci
pCi
Ci

Ci

Activity Released Ratio

1984

14869
33

335
73

1205
140

734111
1617
2500

751815

1985

1985 1984— .

8638 0.6
53 1.6

390 1.2
146 2.0
728 0.6
213 1.5

126079 0.2
1230 0.8

0.2 0.0

135107 0.2

Liquid Effluents

Activity Released (mCi) Ratio

Radioisotopes
3H

89,90sr

137CS

234u

238,239,240pU

241Am

Other

Total

1984

46942
269
19.7
7.4

14.4
9.0

8299

55561

pre-1964 eflluents) and upper Los Alamos Canyon
(from 1952 to current treated eflluents) have
probably been transported during runoff events to
the Rio Grande. Theoretical estimates, confirmed by
measurements, show the incremental effect on Rio
Grande sediments from this transported radioac-
tivity is insignificant when compared with concentra-
tions of radioactivity in soils and sediments at-
tributable to worldwide fallout and natural sources.

Environmental monitoring is done at 1 active and
10 inactive waste management areas at the Labora-
tory. The general public is excluded from these con-
trolled-access sites. There is some transport by sur-
face runoff of low-level contamination from the ac-
tive and several of the inactive disposal areas into
controlled-access canyons. Extracts from the surface

1985

76850
10.3

<0.1
0.6
9.7
5.5

271

77142

1985

1984

1.6
0.0

0.0

0.1

0.6
0.6
0.0

1.4

contamination indicate the presence of no constit-
uents in excess of EPA guidelines for hazardous
waste.

F. Foodstuffs Monitoring

Most ffuit, vegetable, fish, bee, and honey samples
from regional locations showed no radioactivity dis-
tinguishable from that attributable to natural sources
or worldwide fallout. Some fmit samples from onsite
locations had slightly elevated tntium concentra-
tions. These levels were less than 1% of DOE’s Con-
centration Guides for tntium in water (there are no
concentration guides for fruits). The Laboratory re-
leased about 8600 Ci of tritium in 1985, principally to
the air (Table 3).
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G. Unplanned Releases

There were no unplanned releases of radioactive or
hazardous materials in 1985.

H. Environmental Compliance Activities

1. Resource Conservation and Recovery Act. The
Resource Conservation and Recovery Act (RCRA) is
a comprehensive program to regulate hazardous
wastes from generation to ultimate disposal. It re-
gulates nonradioactive hazardous wastes. The EPA
has transferred full authority for administering
RCRA to New Mexico’s Environmental Improve-
ment Division (EID). In 1985, the Laboratory had
numerous interactions with EID and prepared
documentation to comply with all RCRA require-
mentsof EPA and EID. The Laboratory is also revis-
ing RCRA Part A and B permit applications, or-
iginally submitted in 1985.

2. Clean Water Act. Regulations under the Clean
Water Act set water quality standards and eflluent
limitations. The two primary programs at the Labo-
ratory to comply with the Clean Water Act are the
National Pollutant Discharge Elimination System
(NPDES) and the Spill Prevention, Controls and
Countermeasures programs (SPCC).

The NPDES requires permits for nonradioactive
constituents at all point source discharges. A single
NPDES permit for the Laboratory authorizes liquid
effluent discharges from 95 industrial outfalls and 11
sanitary sewage treatment outfalls; the permit expires
in September 1986. The Laboratory was in com-
pliance with the NPDES permit in about 89°k and
98% of the analyses done on samples collected for
compliance monitoring at sanitary and industrial
waste discharges, respectively. Chronically non-
compliant discharges are being upgraded under an
EPA/DOE Federal Facility Compliance Agreement
and an Administrative Order from EPA.

The SPCC program provides for cleanup of spills
and requires preparation of a SPCC plan. The Labo-
ratory has many elements that are required in a SPCC
plan and is currently assembling a Laboratory-wide
formal SPCC plan for completion by late 1986.

3, National Environmental Policy Act. The Labo-
ratory Environmental Review Committee reviews
environmental documentation required by National
Environmental Policy Act legislation. The Commit-
tee also identifies and reviews other environmental
items of interest or concern to the Laboratory. An

Environmental Evaluations Coordinator assists the
Committee by helping prepare the required DOE
documentation, which usually is an Action Descrip-
tion Memorandum (an environmental evaluation
document). The Laboratory Environmental Review
Committee approved 35 Action Description
Memorandums and 4 Environmental Assessments in
1985.

4. Clean Air Act. During 1985, the Laboratory’s
operations remained in compliance with all federal
and state air quality regulations. State regulations are
required to be as stringent as federal regulations, and
many air quality standards are more stringent. The
Laboratory’s existing and planned beryllium machin-
ing and processing operations are in the process of
being permitted. Stack emission tests are planned for
FY 86 for the permitted sources. A document for the
safe handling, removal, and disposal of asbestos
materials has been completed. The improved
procedures, discussed in this document are in the
process of being implemented. Radionuclide emis-
sins meet all relevant standards.

5. Safe Drinking Water Act. Municipal and indus-
trial water supply for the Laboratory and community
is from 16 deep wells and 1 gallery (collection system
fed by springs). The wells range in depth from 265 to
942 m (869 to 3090 ft). The chemical and radio-
chemical quality of the water easily met EPA’s Na-
tional Interim Primary Drinking Water Standards
(40CFR 141)in 1985.

6. Federal Insecticide, Fungicide, and Rodenticide
Act. The Federal Insecticide, Fungicide, and Roden-
ticide Act (FIFRA) requires registration of all
pesticides, restricts use of certain pesticides, recom-
mends standards for pesticide applicators, and re-
gulates disposal and transportation of pesticides. The
Laboratory stores, uses, and discards pesticides in
compliance with this act.

7. Archaeological and Historical Protection. The
Laboratory Environmental Evaluations and Quality
Assurance programs provide protection as mandated
by law for the over 450 archaeological and historical
resources on Laboratory land. Mitigation of un-
avoidable, adverse effects from Laboratory activity is
determined in consultation with the New Mexico
State Historical Preservation OffIce. The Laboratory
completed salvage fieldwork ofa homesteading com-
plex (New Mexico Laboratory of Anthropology No.
16806), dismantled a homesteader’s cabin (the
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Romero Cabin), and donated it to the Los Alamos
Historical Society. It has been reconstructed near the
Los Alamos County Museum. The Laboratory con-
ducted one public archaeological tour during 1985, at
the Nakemuu ruin.

8. Comprehensive Environmental Response, Com-
pensation, and Liability Act. The Comprehensive
Environmental Response, Compensation, and Liab-
ility Act of 1980 (CERCLA) mandated clean up of
toxic and hazardous contaminants at closed and
abandoned hazardous waste sites. Laboratory com-
pliance activities related to CERCLA are being done
as part of Albuquerque Operations (DOE) Com-
prehensive Environmental Assessment and
Response Program (CEARP) and a Site Characteriz-
ation Program, begun in 1983. The programs are
evaluating all technical and waste disposal areas at

the Laboratory for possible environmental con-
tamination by radioactive and nonradioactive
materials. Remedial actions will be taken where ap-
propriate.

9. Toxic Substances Control Act. The Toxic
Substances Control Act (TSCA) regulates the manu-
facture, processing, distribution, use, storage, and
labeling of chemical substances, including
polychlorinated biphenyls (PCBS). The Laboratory
has EPA authorization to bury packaged PCB wastes
at its Chemical Waste Landfill and burn radioactive
and PCB contaminated wastes at its Controlled Air
Incinerator (99.9999% combustion efficiency). The
Laboratory is in compliance with EPA’s conditions
for authorizing onsite disposal of PCB contaminated
wastes.



II. SETTING OF LOS ALAMOS AREA

A. Geographic Setting

Los Alamos National Laboratory and the as-
sociated residential areas of Los Alamos and White
Rock are located in Los Alamos County, northcentral
New Mexico, approximately 100 km (60 mi) NNE of
Albuquerque and 40 km (25 mi) NW of Santa Fe (Fig.
1). The 1I 1km2 (43 miz) Laboratory site and adjacent
communities are situated on Pajarito Plateau. The
plateau consists of a series of finger-like mesas sepa-
rated by deep east-west oriented canyons cut by
intermittent streams (Fig. 3). Mesa tops range in
elevation from approximately 2400 m (7800 ft) on
the flank of the Jemez Mountains to about 1800 m
(6200 ft) at their eastern termination above the Rio
Grande valley.

All Los Alamos County and vicinity locations
referenced in this report are identified by the Labora-
tory cartesian coordinate system, which is based
upon US Customary units of measurement. This
system is standard throughout the Laboratory, but is
independent of the US Geological Survey and New
Mexico State Survey coordinate systems. The major
coordinate markers shown on the maps are at 3048
km (10 000 ft) intervals, and, for the purpose of this
report, locations are reported to the nearest 0.30 km

(1000 ft). The DOE controls the area within the
Laboratory boundary and has the option to com-
pletely restrict access. This control can be instituted if
necessary.

B. Land Use

Most Laboratory and community developments
are confined to mesa tops (see the inside front cover).
The surrounding land is largely undeveloped with
large tracts of land north, west, and south of the
Laboratory site held by the Santa Fe National Forest,
Bureau of Land Management, Bandelier National
Monument, General Services Administration, and
Los Alamos County (see the inside back cover). The
San Ildefonso Pueblo borders the Laboratory to the
east.

Laboratory land is used for building sites, test
areas, waste disposal locations, roads, and utility
rights-of-way (Figure 4 and Appendix F). However,
these account for only a small fraction of the total
land area. Most land provides isolation for security
and safety and is a reserve for future structure loca-
tions. The Long Range Site Development Plan (Engi-
neering 1982) assures adequate planning for the best
possible future uses of available Laboratory lands.

Limited access by the public is allowed in certain
areas of the Laboratory reservation. An area north of

Los Alamos

Fig. 3. Topography of the Los Alamos area.
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Fig. 4. Los Alamos National Laboratory’s technical areas (TAs) and adjacent communities.

Ancho Canyon between the Rio Grande and State
Road 4 is open to hikers, rafters, and hunters, but
woodcutting and vehicles are prohibited. Portions of
Mortandad and Pueblo Canyons are also open to the
public. An archeological site (Otowi Tract) northwest
of State Road 4 at the White Rock “Y” is open to the
public subject to restrictions of cultural resource
protection regulations.

c. Geology-Hydrology

Most of the finger-like mesas in the Laboratory
area are formed in Bandelier Tuff (Fig. 5). Ashfall,
ashfall pumice, and rhyolite tuff form the surface of
Pajarito Plateau. The tuff ranges from nonwelded to
welded and is in excess of 300 m (1000 ft) thick in the
western part of Pajarito Plateau and thins to about 80
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m(260ft) toward the east above the Rio Grande. It
was deposited as a result of a major eruption of a
volcano in the Jemez Mountains to the west about
1.1 to 1.4 million years ago.

The tuffs lap onto older volcanics of the
Tschicoma Formation, which form the Jemez Moun-
tains along the western edge of the plateau. They are
underlain by the conglomerate of the Puye Forma-
tion (Fig. 5) in the central and eastern edge along the
Rio Grande. Chino Mesa basalts (Fig. 5) intertlnger
with the conglomerate along the river. These forma-
tions overlie the siltstone/sandstone Tesuque Forma-
tion (Fig. 5), which extends across the Rio Grande
valley and is in excess of 1000 m (3300 ft) thick.

Los Alamos area surface water is primarily in
intermittent streams. Springs on flanks of the Jemez
Mountains supply base flow into upper reaches of
some canyons, but the amount is insufficient to
maintain surface flows across the Laboratory site
before it is depleted by evaporation, transpiration,
and infiltration. Runoff from heavy thunderstorms
or heavy snowmeh reaches the Rio Grande several
times a year. Eflluents from sanitary sewage, indus-

trial waste treatment plants, and cooling tower blow-
down are released to some canyons at rates sufficient
to maintain surface flows for about 1.5 km (1 mi).

Ground water occurs in three modes in the Los
Alamos area: (1) water in shallow alluvium in can-
yons, (2) perched water (a ground water body above
an impermeable layer that is separated from an
underlying main body of ground water by an un-
saturated zone), and (3) the main aquifer of the Los
Alamos area (Fig. 5).

Intermittent stream flows in canyons of the
Plateau have deposited alluvium that ranges from
less than 1 m (3 ft) to as much as 30 m (100 ft) in
thickness. The alluvium is quite permeable, in con-
trast to the underlying volcanic tuff and sediments.
Intermittent runoff in canyons infiltrates the al-
luvium until its downward movement is impeded by
the less permeable tuff and volcanic sediment. This
results in a shallow alluvial ground water body that
moves downgradient in the alluvium. As water in the
alluvium moves downgradient, it is depleted by
evapotranspiration and movement into underlying
volcanics (Puftymun 1977).
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Perched water occurs in a limited area about 40 m
(120 ft) beneath the mid-reach of Pueblo Canyon and
in a second area about 50 to 70 m (150 to 200 ft)
beneath the surface in lower Pueblo and Los Alamos
Canyons near their confluence. The second area is
mainly in basalts (Fig. 5) and has one discharge point
at Basalt Springs in Los Alamos Canyon.

The main aquifer of the Los Alamos area is the
only aquifer in the area capable of serving as a
municipal water supply. The surface of the aquifer
rises westward from the Rio Grande within the
Tesuque Formation into the lower part of the Puye
Formation beneath the central and western part of
the plateau. Depth to the aquifer decreases from 360
m (1200 ft) along the western margin of the plateau to
about 180 m (600 ft) at the eastern margin. The main
aquifer is isolated from alluvial water and perched
water by about 110 to 190 m (350 to 620 ft) of dry tuff
and volcanic sediments. Thus, there is no hydrologic
connection or potential for recharge to the main
aquifer from alluvial or perched water.

Water in the main aquifer is under water table
conditions in the western and central part of the
Plateau and under artesian conditions in the eastern
part and along the Rio Grande (Purtymun 1974B).
The major recharge area to the main aquifer is from
the intermountain basin of the Vanes Caldera in the
Jemez Mountains west of Los Alamos. The water
table in the caldera is near land surface. The underly-
ing lake sediment and volcanics are highly permeable
and recharge the aquifer through Tschicoma Forma-
tion interflow breccias (rock consisting of sharp frag-
ments embedded in a fine-grained matrix) and the
Tesuque Formation. The Rio Grande receives
ground water discharge from springs fed by the main
aquifer. The 18.4 km (11.5 mi) reach of the river in
White Rock Canyon between Otowi Bridge and the
mouth of Rito de Frijoles receives an estimated 5.3 to
6.8 X 103 m3 (4300 to 5500 acre-feet) annually from
the aquifer.

D. Climatology

Los Alamos has a semiarid, temperate mountain
climate. Average, annual precipitation is nearly 45
cm (18 in.). Forty percent of the annual precipitation
occurs during July and August due to thunder-
showers. The rest of the precipitation is from winter
storms moving through New Mexico. Winter
precipitation falls primarily as snow, with accumula-
tions of about 130 cm (51 in.) annually.

Summers are generally sunny with moderately
warm days and cool nights. Maximum temperatures

are usually below 32°C (90T). Brief afternoon and
evening thundershowers are common, especially in
July and August. High altitude, light winds, clear
skies, and dry atmosphere allow night temperatures
to drop below 16°C (6@F) after even the warmest
days. Winter temperatures typically range from about
–9 to –4”C (15 to 25”F) during the night and from –1
to l~C (30 to 50”F) during the day. Occasionally,
temperatures drop to near – 18°C (O”F) or below.
Many winter days are clear with light winds, so strong
sunshine can make conditions quite comfortable
even when air temperatures are cold. Snowstorms
with accumulations exceeding 10 cm (4 in.) are com-
mon in Los Alamos.

Surface winds in Los Alamos often vary dramati-
cally with time-of-day and with location because of
complex terrain. With light, large-scale winds and
clear skies, a distinct daily wind cycle often exists: a
light southeasterly to southerly upslope wind during
the day and a light westerly to northwesterly drainage
wind during the night. However, several miles to the
east toward the edge of Pajarito Plateau, near the Rio
Grande Valley, a different daily wind cycle is com-
mon: a moderate southwesterly up-valley wind dur-
ing the day and either a light northwesterly to north-
erly drainage wind or moderate southwesterly wind
at night. On the whole, the predominant winds are
southerly to westerly over Los Alamos County.

Historically, no tornadoes have been reported to
have touched down in Los Alamos County. However
strong dust devils can potentially produce strong
winds up to 35 m/s (75 mph) or so at isolated spots in
the county, especially at lower elevations. Strong
winds with gusts exceeding 30 m/s (60 mph) are
common and widespread during the spring. Light-
ning is very common over Pajarito Plateau. There are
58 thunderstorm days during an average year, with
most occurring during the summer. Lightning protec-
tion is an important design factor for most facilities at
the Laboratory. Hail damage can also occur.
Hailstones with diameters up to 0.64 cm (0.25 in.) are
common, while 1.3 cm (0.5 in.) diameter hailstones
are rather rare.

Atmospheric mixing or dispersion characteristics
affect the transport of contaminants released into the
air. Good mixing conditions result in greater trans-
port and dilution of released contaminants. Under
poorer mixing conditions, potential increases for ex-
posure to higher air concentrations of released con-
taminants.

Frequent clear skies and light winds promote good
daytime atmospheric dispersion at Los Alamos.
Complex terrain and forested vegetation also
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enhance vertical and horizontal mixing of the at-
mosphere and contaminants released into the air.
During the night, light winds and clear skies favor the
formation of temperature inversions, restricting at-
mospheric dispersion. Air flow channeling by terrain
features also reduces nighttime dispersion. Poor at-
mospheric dispersion conditions frequently exist
during the day and night in canyon bottoms. The
frequency of atmospheric stability, an estimate of the
dispersion capability of the atmosphere, is approx-
imately 40% unstable (good mixing), 35% neutral
(fair mixing), and 25% stable (poor mixing) on the
mesa tops of the Los Alamos area.

E. Population Distribution

Los Alamos County has an estimated 1985 popula-
tion of approximately 19200 (based on the 1980
census adjusted for 1985). Two residential and re-
lated commercial areas exist in the county (Fig. 4).
The Los Alamos townsite, the original area of devel-
opment (and now including residential areas known
as the Eastern Area, the Western Area, North Com-
munity, Barranca Mesa, and North Mesa), has an
estimated population of 12050. The White Rock
area (including the residential areas of White Rock,
La Senda, and Pajarito Acres) has about 7160 resi-
dents. About one-third of those employed in Los
Alamos commute from other counties. Population
estimates for 1985 place about 170000 people within
an 80 km (50 mi) radius of Los Alamos (Table 4).

F. Programs at Los Alamos National Laboratory

The Laboratory is administered by the University
of California for the Department of Energy. The
Laboratory’s environmental program, conducted by
the Environmental Surveillance Group, is part of a
continuing investigation and documentation pro-
gram.

Since its inception in 1943, the Laboratory’s pri-
mary mission has been nuclear weapons research and
development. Programs include weapons develop-
ment, magnetic and inertial fusion, nuclear fission,
nuclear safeguards and security, and laser isotope
separation. There is also basic research in the areas of
physics, chemistry, and engineering that support such
programs. Research on peaceful uses of nuclear
energy has included space applications, power reactor
programs, radiobiology, and medicine. Other pro-
grams include applied photochemistry, astrophysics,
earth sciences, energy resources, nuclear fuel safe-
guards, lasers, computer sciences, solar energy, geo-
thermal energy, biomedical and environmental re-
search, and nuclear waste management research. Ap-
pendix F summarizes activities at the Laboratory’s
32 active Technical Areas (TAs).

In August 1977, the Laboratory site, encompassing
111 km2 (43 mi2), was dedicated as a National Envi-
ronmental Research Park. The ultimate goal of pro-
grams associated with this regional facility is to en-
courage environmental research that will contribute
understanding of how man can best live in balance
with nature while enjoying the benefits of technology.
Park resources are available to individuals and or-
ganizations outside of the Laboratory to facilitate
self-supported research on these subjects deemed
compatible with the Laboratory programmatic
mission (DOE 1979).

A Final Environmental Impact Statement (DOE
1979) that assesses potential cumulative environ-
mental impacts associated with current, known fu-
ture, and continuing activities at the Laboratory was
completed in 1979. The report provides environmen-
tal input for decisions regarding continuing activities
at the Laboratory. It also provides detailed informa-
tion on the environment of the Los Alamos area.
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Table 4

1985 Population Within 80 km of Los Alamos%b

Direction 1-2 2-4 4-8—— — 8-15 15-20 20-30 30-40 40-60 60-80

. .. 350
1710 210
1063 3589
1131 2153
--- 1434

1030 1426
2044 7
3637 79
3989 ---
4674 19000
2359 ---
1444 117

93 75
.-. 1748

1370 ---
61 59

N
NNE
NE
ENE
E
ESE
SE
SSE
s
SW

Sw

Wsw

w

WNW
NW
NNW

1082
1649
962

2480
582

19365
44769

356
349
114
179
177

---
---
---
---

---

539

--- ---

516
14256

2272
958
245

---
---

181
464

---

179
-..
---
---
---

--- ---
--- --- ---

302
1489
465
---

1 --- ---

1623
21

---

---
---
---

---
---

---

69
---

7163--- --- --- ---
--- --- --- ---

---
---
---
---
---
---
---
---

50
20

--- ---
---

---
------

--- --- ---
---
---
---
---

--- ---
---

1521
555
613

---

6927
1824
614

---
---
---
------

-————

‘This distribution represents the resident, nonworkforce population with respect to the Los Alamos
Meson Physics Facility’s stack at TA-53. A slightly different distribution for Los Alamos County was
used to model releases from the TA-2 stack, which is located closer to Los Alamos.
Wotal population within 80 km of Los Alamos is 169778.
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111. RADIATION DOSES

Some incremental radiation doses—above those received from natural back-
ground, worldwide fallout, and medical and dental diagnostic procedures-are
received by Los Alamos County residents as a result of Laboratory operations. The
largest estimated dose at an occupied location was 7.3 mrem or 29V0 of DOE’s
recently implemented 25 mrem Radiation Protection Standard for the air pathway.
This estimate is based on boundary dose measurements of airborne and scattered
radiation from the linear particle accelerator at the Los Alamos Meson Physics
Facility. Other minor exposure pathways may result in several mrem/year doses to
the public.

No significant exposure pathways are believed to exist for radioactivity released
in treated liquid waste effluents. Most of the radioactivity is absorbed in alluvium
inside the Laboratory boundaries. Some is transported offsite in stream channel
sediments during heavy runoff. The radioactivity levels in these sediments, how-
ever, are only slightly above natural background levels.

The total cumulative whole-body dose attributable to Laboratory operations
received by the population living within 80 km of the Laboratory during 1985 was
conservatively estimated to be 3.2 person-rem. This is about 0.02% of the 19000
person-rem dose received by the same population from natural radiation sources
and 0.02?A0of the 16000 person-rem dose received from diagnostic medical
procedures. About 90% of this dose, 2.9 person-rem, was received by persons living
in Los Alamos County. This dose is O.lO\oof the 2300 person-rem received by the
population of Los Alamos County from natural background radiation and 0.2?40of
the 1800 person-rem from diagnostic medical and dental procedures.

In 1985, the average added risk of cancer mortality to Los Alamos townsite
residents from radiation from this year’s Laboratory operations was 1 chance in
56000000. This risk is much less than the 1 chance in 26000 from background
radiation. The Environmental Protection Agency has estimated average lifetime
risk for overall cancer incidence as 1 chance in 4 and for cancer mortality as 1
chance in 5.

A. Introduction

The impact of environmental releases of radioac-
tivity is evaluated by estimating doses received by the
public from exposure to these releases. These doses
are then compared with applicable standards and
with doses from background radiation and medical
and dental radiation.

Prior to 1985, DOE’s Radiation Protection Stan-
dards for whole body dose were established at 500
mrem/yr for members of the general public and 5000
mrem/yr for workers. In 1985, DOE issued interim
guidelines revising the standard for the general public
(DOE 1985). The standard now limits the effective
dose equivalent to 100 mrem/yr for all pathways of
exposure. In accordance with EPA regulations (40
CFR 61), whole body doses received via the air
pathway alone are limited to 25 mrem/yr. The princi-
pal pathway of exposure at Los Alamos has been via

release of radionuclides into the air resulting in ex-
ternal radiation doses. Other pathways contribute
finite but negligible doses. Occupational standards
remain unchanged. Detailed discussion of standards
is presented in Appendix A.

The exposure pathways considered for the Los
Alamos area are atmospheric transport of airborne
radioactive emissions, hydrologic transport of liquid
efiluents, food chains, and direct exposure to external
penetrating radiation. Exposures to radioactive
materials or radiation in the environment were de-
termined by direct measurements of some airborne
and waterborne contaminants, of contaminants in
foodstuffs, and of external penetrating radiation.
Theoretical dose calculations based on atmospheric
dispersion modeling were made for other airborne
emissions present at levels too low for direct meas-
urement.
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Doses were calculated from measured or derived
exposures using models based on the recommenda-
tions of the International Commission on Radio-
logical Protection (Appendix D). These doses are
summarized in Table 5 for the most important ex-
posure categories, as defined in DOE Order 5484.1
(DOE 1981B) as:

1. Maximum Boundary Dose, or “Fence-Post”
Dose Rate: Maximum dose at the Laboratory
boundary where the highest dose rate occurs.
This dose does not take into account shielding
or occupancy and does not require that an
individual actually receive this dose.

2. Maximum Individual Dose: Maximum dose to
an individual in an offsite location where the
highest dose rate occurs and where there is a
person. It includes corrections for shielding (for
example, for being inside a building) and oc-
cupancy (what fraction of the year the person is
in the area).

3. Average Dose:Average doses to residents of Los
Alamos and White Rock.

4. Whole Body Cumulative Dose: The whole body
cumulative dose for the population within an
80-km (50-mi) radius of the Laboratory.

The maximum boundary dose and the maximum
individual dose over the past 8 years are summarized
in Fig. 2. Over 95% of each of these doses results from
emissions of air activation products from the Los
Alamos Meson Physics Facility.

In addition to compliance with dose standards,
which define an upper limit for doses to the public,
there is a concurrent commitment to maintain radia-
tion exposure to individuals and population groups
to levels as low as reasonably achievable (ALARA).
This policy is followed at the Laboratory by applying
strict controls on airborne emissions, liquid effluents,
and operations to minimize doses to the public and
to limit releases of radioactive materials to the en-
vironment. Ambient monitoring described in this
report documents the effectiveness of these controls.

B. Estimate of Radiation Doses

1. Doses from Background, Medical and Dental
Radiation. Doses from natural background and from
medical and dental uses of radiation are estimated to
provide a comparison with doses resulting from Lab-
oratory operations. Exposure to background radia-
tion results principally in whole body doses and in
localized doses to the lung. Whole body dose is
incurred from exposure to cosmic rays, external ter-
restrial radiation from naturally occurring radioac-

tivity in the earth’s surface and from global fallout
and internal radiation from radionuclides deposited
in the body through inhalation or ingestion.

Whole body doses from background radiation can
vary each year depending on factors such as snow
cover and the solar cycle (see Section IV. A). In 1985,
estimates were 125 mrem at Los Alamos and 111
mrem at White Rock.

These estimates are based on measured external
radiation background levels of 116 mrem (Los Ala-
mos) and 101 mrem (White Rock) due to irradiation
from charged particles, x-rays, and gamma rays.
These uncorrected, measured doses were adjusted for
shielding by reducing the cosmic ray component (60
mrem at Los Alamos, 52 mrem at White Rock) by
10% to allow for shielding by structures, and the
terrestrial component (56 mrem at Los Alamos and
49 mrem at White Rock) by 20% to allow for shield-
ing by structures and 20% for self-shielding by the
body (NCRP 1975B). To these estimates based on
measurements were added 11 mrem at Los Alamos
and 9 mrem at White Rock from neutron cosmic
radiation (10% shielding assumed) and 24 mrem
from internal radiation, values taken from the Na-
tional Council on Radiation Protection and Measure-
ments (NCRP 1975B).

In addition to whole body doses, a second compo-
nent of background radiation is dose to the lung from
inhalation of 222Rnand its decay products. The 222Rn
is produced by the decay of 22bRa,a member of the
uranium series, which is naturally present in the
construction materials in a building and in its under-
lying soil. Background exposure to 222Rnand its decay
products is taken to be 0.2 Working Level Month
(WLM)/year (NCRP 1984B). This background esti-
mate may be revised if a nationwide study of back-

222Rn and its decay products inground levels of
homes is undertaken as recently recommended by
the National Council on Radiation Protection and
Measurements (NCRP 1984A).

The use of medical and dental radiation in the
United States accounts for an average annual per
capita dose of 92 mrem (NRC 1980). This estimate
includes doses from both x-rays and radio-
pharmaceuticals.

2. Doses to Individuals from Inhalation of
Airborne Emissions. The maximum individual doses
attributable to inhalation of airborne emissions are
summarized in Table G- 1 and compared with DOE’s
limit for individual, whole body doses, 25 mrem/yr
(Appendix A).
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Table 5. Summary of Anm@ Whole Bo& Dines Due to 1985 Laboratory Operations

Ammge Dose to Cmndative Dose to
Maximum Dose at MmiImmlDoseto Nearby Residenbi Populationwithin 80 km

Laboratory Bomdarf an Indivldllar Lu43 Alnmaa White Rock Oftllehboratory

Dose 11.4* 2mmm
Location

7.3 mrem 0.18mrem 0.12mrem 3.2 person rem
Boundary N. of TA-53 Resi&nce N. of Los Alamos White Rock Areawithin80kmof

TA-53 IJllKmwoIy

Radiation Protection Standard 25 mrem 25 mrem 25 mrem
%of Radiation Protection Standard

—
— 29% 0.7% 0.5%

Natural background
—

125 mrem 125mrem 125mrem Illmrem 19M)Operson-rem
%of natural bm.kground 9% 6% 0.1% 0.1% 0.02%

- -v@ -t w=n@8e of ~E’s fi~tion ~~on s~~.
bMaximum boundary dose is the dose to a hypothetical individual at the IAmratory boundary where the highest dose rate occurs. It assumes that the hypothetical
individual is at the IAmratory boundary continuously (24 hours a day, 365 days a year).
‘Mmirnum individual dose is the dose to an individual at or outside the Laboratory boundary where the highest dose rate oczurs and where there is a person. It takes
into account oecupaney (the fraction of time a person is actually at that location), self-shielding and shielding by buildings.



Exposures to airborne 3H (as tritiated water vapor),
uranium 238Pu,239’2@Pu,and 241Amwere determined
by measurement. Correction for background was
made assuming that natural radioactivity and world-
wide fallout were represented by data from the three
regional sampling stations at Espafiola, Pojoaque,
and Santa Fe. Doses were calculated using the
procedures described in Appendix D.

The inhalation dose that was the highest percent-
age of the DOE’s Radiation Protection Standard was
0.45 mrem to the bone surface; this is 0.6% of the 75
mrem/yr standard for dose to any organ from the air
pathway.

Emissions of air activation products from the Los
Alamos Meson Physics Facility (LAMPF) resulted in
negligible inhalation exposures. External radiation
from these emissions was detectable, however.

All other atmospheric releases of radioactivity
(Table G-2) were evaluated by theoretical calcula-
tions. All potential doses from these other releases
were less than the smallest ones presented in this
section and were thus considered insignificant.

3. Doses to Individuals from External Penetrating
Radiation (from Airborne Emissions and Direct
Radiation). The thermoluminescent dosimeter
network at the Laboratory boundary north of the
LAMPF indicated a 11.4 mrem increment above
cosmic and terrestrial background radiation during
1985. This increment is attributed to emission of air
activation products from LAMPF.

Based on 20% shielding from being inside build-
ings, 20% self-shielding (NCRP 1975B), and 100%
occupancy, this 11.4 mrem increment translates to an
estimated 7.3 mrem whole body dose to an individ-
ual living along State Road 4 north of LAMPF. The
7.3 mrem is 29% of DOE’s 25 mrem/yr standard for a
member of the public receiving exposure via the air
pathway (Appendix A). This location north of
LAMPF has been the area where the highest bound-
ary and individual doses have been measured since
the dosimeter monitoring began.

As seen in Figure 2, the 11.4 mrem dose at this
location during 1985 is approximately 25% of the 44
mrem measured during 1984. Emissions at LAMPF
decreased significantly in 1985 as a result of the beam
stop area at LAMPF being modified to reduce ex-
posure from airborne activation products.

A maximum onsite dose to a member of the public
from external penetrating radiation from all Labora-
tory airborne emissions was calculated from a
Gaussian dispersion meteorological model (Slade
1968) to be 0.0012 mrem (whole body), less than
0.005% of the 25 mrem standard for protection of a

member of the public (Appendix A). This dose was
calculated (using credible worst-case conditions) for a
person spending 4 hours at the Laboratory’s science
museum, an area readily accessible to the public.

Average dose to residents in Los Alamos townsite
attributable to Laboratory operations was 0.18 mrem
(whole body). The corresponding dose to White Rock
residents was 0.12 mrem (whole body). These doses
are 0.7% and O.5%, respectively, of the 25 mrem
standard. They were calculated using measured stack
releases (Table G-2) and 1985 meteorological data.

Onsite measurements of external penetrating
radiation reflected Laboratory operations and do not
represent potential exposure to the public except in
the vicinity ofTA-18 on Pajarito Road. Members of
the public regularly using the DOE-controlled road
passing by TA- 18 would likely receive no more than 4
mrem/yr of direct gamma and neutron radiation,
which is 4% of the DOE’s 100 mrem/yr standard for
protection from exposure by all pathways (Appendix
A). This value was based on 1985 field measurements
of gamma plus neutron dose rates using
thermoluminescent dosimeters.

Exposure time was estimated assuming that a per-
son passed TA- 18 at an average speed of 20 km/h (12
mph) while a test was being conducted. In 1985, there
were less than 3 h during which the assemblies at
TA- 18 were operating and when this exposure could
occur.

The onsite thermoluminescent dosimeter station
(Station 24 in Fig. 6) near the northeast Laboratory
boundary recorded an above background dose of 70
mrem. This reflects a localized accumulation of ‘37CS
on sediments transported from treated eflluent re-
leased from TA-21 prior to 1964 (Gunderson 1983).

4. Doses to Individuals from Liquid Effluents.
Liquid eflluents do not flow beyond the Laboratory
boundary but are retained in alluvium of the receiv-
ing canyons. These effluents are monitored at their
point of discharge and their behavior in the alluvium
of the canyons below outfalls has been studied
(Hakonson 1976A, Hakonson 1976B, Purtymun
197 1A, and Purtymun 1974A).

Small quantities of radioactive contaminants
transported during periods of heavy runoff have been
measured in canyon sediments beyond the Labora-
tory boundary. Calculations made for the radio-
logical survey of Acid, Pueblo, and Los Alamos ca-
nyons (ESG 1981) indicate a potential exposure
pathway (eating liver from a steer that drinks water
from and grazes in lower Los Alamos Canyon) to
man from these canyon sediments. This pathway
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Fig. 6. Thermoluminescent dosimeter locations on or near the Laboratory site.

could result in a maximum 50-year dose commit-
ment of 0.0013 mrem to the bone.

5. Doses to Individuals from Ingestion of Food-
stuffs. Data from sampling of fruit, vegetables, fish,
and honey during 1985 (Section VII) were used to
estimate doses caused from eating these foodstuffs.
All calculated doses are less than 0.1 Yoof the DOE’s
100 mrem/yr standard (Appendix A).

Fruit and vegetable samples were analyzed for five
radionuclides (3H, ‘37CS, total uranium, 238Pu and
239,240Pu) Only 3H at Los Alamos townsite and
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uranium at onsite locations were statistically dis-
tinguishable from background. Maximum effective
dose equivalents that would result from ingesting one
quarter of an annual consumption of fruits and
vegetables (160 kg) from the offsite locations were
0.05 mrem and a 50-year dose equivalent to bone
surface of 0.01 mrem. These doses are less than O.1%
of the DOE’s Radiation Protection Standards for
protecting members of the public (Appendix A).

Ingestion of produce collected onsite is not a signif-
icant exposure pathway because of the small amount
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of edible material and because of the low radio-
nucli’tle concentrations.

Fish samples were analyzed for ‘Sr, 137CS,natural
uranium, 23*Pu and 239’2@Pu.Radionuclide concentra-
tions in fish f~om Cochiti Reservoir, the sampling
location downstream from the Laboratory, were
statistically indistinguishable from or less than con-
centrations in fish taken from upstream reservoirs
except for uranium in viscera samples and ‘Sr in
tissue samples from higher trophic level feeders. It is
believed that these concentration differences for
uranium are caused by natural phenomena,
particularly ingestion of suspended sediments con-
taining natural uranium that are higher at Cochiti
than at upstream reservoirs. The 90Sr levels were
barely distinguishable from background and is be-
lieved to be a result of worldwide fallout. Strontium
concentrations vary from year to year; in 1984, ‘Sr
concentrations in bottom feeders were statistically
higher at upstream locations, reflecting influences of
fallout at higher elevations. The maximum effective
dose equivalent to an individual eating21 kg of fish
from Cochiti Reservoir is 0.05 mrem, which is 0.05%
of DOE’s 100 mrem standard (DOE 1985A). Max-
imum organ dose is 0.6 mrem to bone surface.

Trace amounts of radionuclides were found in
honey. The maximum effective dose equivalent one
would get from eating 5 kg of this honey, if it were
made available for consumption, would be 0.03
mrem, which is <0.1 % of DOE’s 100 mrem standard.

6. Whole Body Cumulative Doses. The cum-
ulative (or population) 1985 whole body dose at-
tributable to Laboratory operations to persons living
within 80 km (50 mi) of the Laboratory is calculated
to be 3.2 person-rem. This dose is 0.02% of the 19000
person-rem exposure from natural background radia-
tion (whole body) and 0.02% of the 16000 person-
rem exposure from medical radiation (Table 6).

The cumulative dose from Laboratory operations
was calculated from measured radionuclide emission
rates (Table G-2), atmospheric model using
measured meteorological data for 1985, and popula-
tion data based on the 1980 Bureau of Census count
adjusted to 1985 (Table 4 and Appendix D).

The cumulative dose from whole body natural
background radiation was calculated using the back-
ground radiation levels given above. The dose to the
80-km population from medical and dental radiation
was calculated using a mean annual dose of 92 mrem

Table 6. Estimated Whole Body Population Doses During 1985

Estimated Estimated
Los Alamos County 80-km Region

Whole-Body Whole-Body
Population Dose Population Dose

(person-rem) (person-rem’)
Exposure Mechanism (19 200 persons) (170 000)

Atmospheric Tritium 0.17 0.17
Atmospheric ]lC, 13N,150,4]Ar 2.73 3.00

Total Due to Laboratory Releases 2.90 3.17

Total Due to Natural Sources of Radiationb 2300 19000

Average Due to Airline Travel 29 c---

[ -0.22 mrem/h at 9 km (NCRP 1975B)]

Diagnostic Medical Exposure 1800 16000
[ -92 mrem/yr per person (NRC 1980)]

————.————.
‘Includes doses reported for Los Alamos County.
bCalCulatlons are based on thermoluminescent dosirnete,r measurements. They include a 10% reduction in

cosmic radiation from shielding by structures, a 20%reduction in terrestrialradiation from shielding by structures
and a 20%reduction in terrestrialradiation from self-shielding by the body.
mot estimated for the population in the 80-km region.
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per capita. The population distribution in Table 4
was used in both these calculations to obtain the total
cumulative dose.

Also shown in Table 6 is the cumulative dose in
Los Alamos County from Laboratory operations,
natural background radiation (whole body), and
medical and dental radiation. Approximately 90% of
the total cumulative dose from Laboratory opera-
tions is to Los Alamos county residents. This dose is
0.1% of the cumulative dose to the same population
from natural background and 0.2% of the cumulative
dose from medical and dental radiation.

Population centers outside of Los Alamos County
are farther away, so dispersion, dilution, and decay in
transit (particularly for llC, 13N, 140, 150, and 41Ar)
reduce their dose to less than 10% of the total. The
cumulative dose to the population outside of Los
Alamos County and within 80 km (50 mi) of the
Laboratory is 0.002% of the dose from natural back-
ground radiation and 0.002% of the dose from
medical and dental radiation.

C. Risk to an Individual from Laboratory Releases

1. Estimating Risks. Risk estimates of possible
health effects from radiation doses to the public
resulting from Laboratory operations have been
made to provide perspective in interpreting these
radiation doses. These calculations, however, may
overestimate actual risk for low-LET (linear energy
transfer) radiation. The National Council on Radia-
tion Protection and Measurements (NCRP 1975A)
has warned “risk estimates for radiogenic cancers at
low doses and low dose rates derived on the basis of
linear (proportional) extrapolation from the rising
portions of the dose incidence curve at high doses
and high dose rates ... cannot be expected to provide
realistic estimates of the actual risks from low level,
low-LET radiations, and have such a high probability
of overestimating the actual risk as to be of only
marginal value, if any, for purposes of realistic risk-
benefit evaluation.”

Low-LET radiation, which includes gamma rays,
is the principal type of environmental radiation re-
sulting from Laboratory operations. Estimated doses
from high-LET radiation, such as neutron or alpha
particle radiation, are less than 3°h of estimated low-
LET radiation doses. Consequently, risk estimates in
this report may overestimate the true risks.

The International Commission on Radiological
Protection (ICRP 1977) estimated that the total risk
of cancer mortality from uniform whole body radia-
tion for individuals is 0.0001 per rem, that is, there is

1chance in 10000 that an individual exposed to 1000
mrem ( 1 rem) of whole body radiation would develop
a fatal cancer during his lifetime due to that radiation
exposure. In developing risk estimates, the Interna-
tional Commission on Radiological Protection
(ICRP 1977) has warned “radiation risk estimates
should be used only with great caution and with
explicit recognition of the possibility that the actual
risk at low doses maybe lower than that implied by a
deliberately cautious assumption of propor-
tionality.”

2. Risk from Natural Background Radiation and
Medical and Dental Radiation. During 1985, persons
living in Los Alamos and White Rock received an
average of 125 and 111 mrem, respectively, of whole
body radiation from natural sources (including cos-
mic, terrestrial, and self-irradiation sources with al-
lowances for shielding and cosmic neutron exposure,
but excluding radiation from airline travel, luminous
dial watches, building materials, and so on). Thus the
added cancer mortality risk attributable to natural
whole body radiation in 1985 was 1 chance in 80000
in Los Alamos and 1 chance in 90000 in White Rock
(Table 2).

Natural background radiation also includes ex-
posure to the lung from 222Rnand its decay products
(see above), in addition to exposure to whole body
radiation. This exposure to the lung also carries a
chance of cancer mortality due to natural radiation
sources that was not included in the estimate for
whole body radiation. The National Council on
Radiation Protection and Measurements has esti-
mated that a 1 WLM exposure over a year would give
an age-averaged risk of lung cancer of 0.00013 per
WLM, or 13 chances in 100000 for each WLM of
exposure (NCRP 1984B). For the background ex-
posure of 0.2 WLM (Section HI.B. 1), the added risk
due to exposure to natural 222Rn and its decay
products is 1 chance in 38000.

This lung cancer risk estimate based on recom-
mendations of the National Council on Radiation
Protection and Measurements is used because it is
more current than an estimate based on the lung
cancer risk factor of the International Commission
on Radiological Protection, and because it is meant
to be used in environmental, rather than occupa-
tional, conditions.

The total cancer mortality risk from natural back-
ground radiation is 1 chance in 26000 for Los Ala-
mos and 1 chance in 27000 for White Rock. The
additional risk of cancer mortality from exposure to
medical and dental radiation is 1 chance in 110000.
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3. Risk from Laboratory Operations. The risks
calculated above from natural background radiation
and medical and dental radiation can be compared to
the incremental risk due to radiation from Labora-
tory operations. The average doses to individuals in
Los Alamos and White Rock because of 1985 Labora-
tory activities were 0.18 mrem and 0.12 mrem, re-
spectively. These doses are estimated to add lifetime
risks of about 1 chance in 56000000 in Los Alamos
and 1 chance in 83000000 in White Rock to an
individual’s risk of cancer mortality (Table 2). These
risks are less than 0.2% of the risk attributed to
exposure to natural background radiation or to
medical and dental radiation.

For Americans the average lifetime risk is a 1 in 4
chance of contracting a cancer and a 1 in 5 chance of
dying from the disease (EPA 1979A). The Los Ala-
mos incremental dose attributable to Laboratory
operations is equivalent to the additional exposure

from cosmic rays a person would get from flying in a
commercial jet aircraft for 50 min.

The exposure from Laboratory operations to Los
Alamos County residents is well within variations in
exposure to these people from natural cosmic and
terrestrial sources and global fallout. For example,
one study (Yeates 1972) showed the annual dose rate
on the second floor of single-family frame dwellings
was 14 mrem/yr less than the dose rate on the first
floor. Energy conservation measures, such as sealing
and insulating houses and installing passive solar
systems, are likely to contribute much more to the
total risk to Los Alamos County residents than Labo-
ratory operations because of increased 222Rn levels
inside the homes. The Environmental Protection
Agency has estimated the annual whole body dose to
individuals from global fallout to be 4.4 mrem (IUe-
ment 1972).
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IV. EXTERNAL PENETRATING RADIATION

Levels of external penetrating radiation—including x and gamma rays and
charged particle contributions from cosmic, terrestrial, and manmade sources-in
the Los Alamos area are monitored with thermoluminescent dosimeters. No
measurement for regional locations showed any statistically discernible increase in
radiation levels for 1985. The only boundary or perimeter measurements showing
an effect attributable to Laboratory operations were those from dosimeters located
north of the Los Alamos Meson Physics Facility (a linear particle accelerator).
They showed an above-background radiation measurement of 11 & 2 mrem in
1985. This is a four-fold reduction from the 1984 measurement of 44 & 2 mrem.
Some onsite measurements were above background levels, as expected, reflecting
research activities and waste management operations at the Laboratory.

A. Introduction

Natural external penetrating radiation comes from
terrestrial and cosmic sources. The natural terrestrial
component results from decay of ‘K and from radio-
active daughters in the dacay chains of
232Th 235U,and 238U.Natural terrestrial radiation in
the L~s Alamos area is highly variable with time and
location. During any year, external radiation levels
can vary 15 to 25%at any location because of changes
in soil moisture and snow cover (NCRP 1975B).
There are also fluctuations because of different soil
and rock types in the area (ESG 1978). If 1985
quarterly measurements at regional and perimeter
stations were extrapolated over the year (i.e., multi-
plied by 4), estimated, annual background radiation
would range from 73 to 154 mrem.

The cosmic source of natural ionizing radiation
increases with elevation because of reduced shielding
by the atmosphere. At sea level, it produces measure-
ments between 25 and 30 mrem/yr. Los Alamos, with
a mean elevation of about 2.2 km (1.4 mi), receives
about 60 mrem/yr from the cosmic component.
However, the regional locations range in elevation
from about 1.7 km ( 1.1 mi) at Espaiiola to 2.7 km (1.7
mi) at Fenton Hill, resulting in a corresponding range
between 45 and 90 mrem/yr for the cosmic compo-
nent. This cosmic component can vary up to about
+5% because of solar modulations (NCRP 1975B).

Fluctuations in natural background ionizing radia-
tion make it diflicult to detect any increase in radia-
tion levels from manmade sources. This is especially
true when the size of the increase is small relative to
the magnitude of natural fluctuations.

Levels of external penetrating radia-
tion—including x and gamma rays and charged par-
ticle contributions from cosmic, terrestrial, and man-
made sources—in the Los Alamos area are measured

with thermoluminescent dosimeters (TLDs)
deployed in three independent networks. These
networks are used to measure radiation levels at: (1)
the Laboratory and regional areas, (2) the Laboratory
boundary north of LAMPF, and (3) low-level radio-
active waste management areas.

B. Environmental TLD Network

The environmental network consists of 40 stations
divided into three groups. The regional group con-
sists of four locations, 28 to 44 km from the Labora-
tory boundary in the neighboring communities of
Espaiiola, Pojoaque, and Santa Fe, along with the
Fenton Hill Site 30 km west of Los Alamos (Fig. 6).
The perimeter group consists of 12 stations within 4
km of the boundary; 24 locations within the Labora-
tory boundary comprise the onsite group (Fig. 6).
Details of methodology for this network can be found
in Appendix B.

Annual averages for the groups did not differ
statistically between 1984 and 1985 (Fig. 7). Regional
and perimeter stations showed no statistically dis-
cernible increase in radiation levels attributable to
Laboratory operations (Table G-3). Some com-
parisons are useful to establish perspective for
evaluating the measurements shown. For instance,
the average person in the United States receives
about 92 mrem/yr from medical diagnostic
procedures (NRC 1980). The DOE’s standard is 25
mrem/yr for whole body dose received via the air
pathways (Appendix A). This value is in addition to
normal background, self-irradiation, and medical
diagnostic sources. The standard applies to locations
of maximum probable exposure to an individual in
an offsite, uncontrolled area.
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from cosmic, terrestrial, and Laboratory radiation sources).

C. Los Alamos Meson Physics Facility (LAMPF)
TLD Network

This network monitors radiation from airborne
activation products (gases, particles, and vapors) re-
leased by LAMPF, TA-53. The prevailing winds are
from the south and southwest (Section II). Twelve
TLD sites are located downwind at the Laboratory
boundary north of LAMPF along 800 m of canyon
rim. Twelve background TLD sites are about 9 km
from the facility along a canyon rim near the south-
ern boundary of the Laboratory (Fig. 6). This back-
ground location is not influenced by any Laboratory
radiation sources.

The 24 TLDs are changed each calendar quarter or
sooner, if LAMPF’s operating schedule dictates
(start-up or shut-down of the accelerator for extended
periods mid-way in a calendar quarter). The radia-
tion measurement (above background) for this
network was 11 * 2 mrem for 1985. This value is
obtained by subtracting the annual measurement at

the background sites from the annual measurement
at the Laboratory’s boundary north of LAMPF (Ap-
pendix B). Figure 2 shows the above-background
measurements from LAMPF’s operations for the last
8 years. This year’s measurement is one-fourth the
value measured in 1984. The decrease is the result of
improvements in the design of the accelerator’s beam
stop to reduce the amount of airborne activation
products generated.

D, TLD Network for Low-Level Radioactive Waste
Management Areas

This network of 91 locations monitors radiation
levels at 1 active and 10 inactive low-level radioac-
tive waste management areas. These waste manage-
ment areas are controlled-access areas and are not
accessible to the general public. Results from this
network will be published in a separate report in
mid- 1986. Monitoring in other media is summarized
in this report.
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V. AIR MONITORING

Airborne radioactive emissions were monitored as released from 87 points at the
Laboratory. The largest airborne release, 125700 Ci of short-lived (2 to 20 min
half-lives) air activation products from the Los Alamos Meson Physics Facility
(LAMPF), has decreased by 83% from 1984 because of modifications in the
LAMPF beam stop area. Worldwide background atmospheric radioactivity is
composed of fallout from atmospheric nuclear weapon tests, natural radioactive
constituents in dust from the earth’s surface, and radioactive materials resulting
from interactions with cosmic radiation. Air is routinely sampled at several
locations on Laboratory land, along the Laboratory perimeter, and in distant areas
to determine the existence and composition of any contributions to airborne
radionuclide levels from Laboratory operations. Atmospheric concentrations of
tritium, uranium, plutonium, americium, and gross beta are measured. The highest
measured and annual average concentrations of these radioactive materials were
much less than O.10/oof concentrations that would result in DOE’s Radiation
Protection Standards being exceeded. Nonradioactive emissions are also
monitored at several Laboratory sites. Activities monitored included beryllium
operations, steam and power generation, and burning and detonation of explosives.
No nonradioactive emissions during 1985 exceeded standard levels for protection
of human health and the environment.

A. Radioactive Emissions

1. Introduction. Atmospheric radioactivity sam-
ples are collected at 26 continuously operating air
sampling stations (see Appendix B for a complete
description of sampling procedures). The regional
monitoring stations, located 28 to 44 km (18 to 28
mi) from the Laboratory at Espaiiola, Pojoaque, and
Santa Fe (Figure 8), are reference points for determin-
ing regional background levels of atmospheric radio-
activity. The 11 perimeter stations are within 4 km
(2.5 mi) of the Laboratory boundary; 12 onsite sta-
tions are within the Laboratory boundary (Figure 8,
Table G-4).

Natural atmospheric and fallout radioactivity
levels fluctuate and affect measurements made in the
Laboratory’s air sampling program. Worldwide back-
ground atmospheric radioactivity is largely com-
posed of fallout from past atmospheric nuclear weap-
ons tests, natural radioactive constituents from the
decay chains of thorium and uranium in dust, and
materials resulting from interactions with cosmic
radiation (e.g., natural tritiated water vapor produced
by interactions of cosmic radiation and stable water).
Background radioactivity concentrations in the at-
mosphere are summarized in Table G-5 and are
useful in interpreting the air sampling data.

Atmospheric particulate result primarily from
soil particles that are blown by the wind. Conse-

quently, there are often large daily and seasonal
fluctuations and location in airborne radioactivity
levels caused by changing meteorological conditions.
Windy, dry days can result in relatively high concen-
trations of airborne particulate, whereas precipita-
tion (rain or snow) can wash out many particles from
the atmosphere.

2. Airborne Emissions. Radioactive airborne
emissions are monitored and discharged at the Labo-
ratory from 87 stacks. These emissions consist pri-
marily of filtered exhausts from gloveboxes, ex-
perimental facilities, operational facilities (such as
liquid waste treatment plants), a research nuclear
reactor, and a linear particle accelerator at LAMPF.
The emissions receive appropriate treatment before
discharge, such as filtration for particulate, catalytic
conversion and adsorption for activation gases.
Quantities of airborne radioactivity released depend
on the kinds of research being done, so can vary
significantly from year to year (Figs. 9-11).

During 1985, the most significant releases were
125700 Ci of air activation products (gases,
particulate, and vapors) from the linear particle
accelerator LAMPF. This is a decrease of 83% from
the 734118 Ci released in 1984, as a result of modi-
fications of the LAMPF beam stop area. The princi-
pal airborne activation products (half-lives in paren-
theses) were “C (20 rein), 13N(10 rein), 140 (71 see),
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150(123 sec),41Ar(l.83 h), ‘92Au(4.1 h), and 195Hg(9.5
h). Over 95% of the radioactivity was from th= ‘lC,
13N 140, and 150 radioisotopes, which have half-lives
tha~ range from 2 to 20 min. Therefore, the radioac-
tivity from these radionuclides decays very rapidly.

Airborne tritium emissions decreased by 42% from
14869 Ci in 1984 to 8638 Ci in 1985. This was
principally due to decreases in tritium releases at
TA-33 andTA-41.

In addition to releases from facilities, some
depleted uranium (uranium consisting primarily of
23*U)is dispersed by experiments that use conven-

30

)0

)0

0

)0

)0

tional high explosives. About 524 kg (1150 lb) of
depleted uranium were used in such experiments in
1985 (Table G-1 3). This mass contains about 0.24 Ci
of activity. Most debris from these experiments is
deposited on the ground in the vicinity of the firing
sites. Limited experimental data indicates that no
more than about 10% of the depleted uranium be-
comes airborne. Dispersion calculations indicate that
resulting airborne concentrations are in the same
range as attributable to natural crustal abundance of
uranium in resuspended dust.
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‘%Hg)from the Los Alamos Meson Physics Facility (TA-53).

The EPA limits radiation doses from airborne
radioactive emissions to 25 mrem/yr (whole body)
under the auspices of National Emission Standards
for Hazardous Air Pollutants (EPA 1985). As dis-
cussed in Section III, the maximum individual dose
due to Laboratory operations during 1985, which
resulted from releases of air activation products at
LAMPF, was 7.3 mrem to the whole body. This dose
is 29% of the EPA limit of 25 mrem/yr to the whole
body.

3. Gross Beta Radioactivity. Gross beta analyses
help in evaluating general radiological air quality.
Figure 12 shows gross beta activity at a regional
sampling location (Espaiiola, Station 1, see Fig. 8)
about 30 km from the Laboratory and at an onsite
sampling location (TA-59). The annual mean gross
beta activity in 1985 was slightly but statistically
significantly higher at the onsite station (20 X 10-15
pCi/mQ) than at the regional station (10 X 10-15
pCi/mf!). These gross beta levels are less than 0.1 %of
the concentration guide for gross beta activity in
Uncontrolled Areas based on DOE’s Radiation
Protection Standard (Appendix A).

4. Tritium. In 1985, regional annual mean (3.2 X
10-12 ~Ci/mf!) was slightly but statistically signifi-

cantly lower than the perimeter annual mean (14.8 X
10-12 ~Ci/m!l) and the onsite annual mean (31.3 X
10-12 ~Ci/m!2) (Table G-6). This reflects the slight
impact of Laboratory tritium operations. The TA-54
(Station 22) annual mean (75.8 X 10-’2 pCi/mP) and
the TA-33 (Station 24) annual mean (106 X 10-12
pCi/m!i!) were the two highest annual means
measured in 1985. Both these stations are located
within the Laboratory boundary near areas where
tritium is disposed or used in operations. These
tritium levels are 0.0015 and 0.0021%, respectively,
of the concentration guide for tntium in air based on
DOE’s RPSS for Controlled Areas (Appendix A).

5. Plutonium and Americium. Of the 104 air sam-
ple analyses performed in 1985 for 238Pu,four were
above the minimum detectable limit of 2.0 X 10-’8
~Ci/mJl All four samples were collected onsite. The
concentrations of 23*Puin these samples were 4.5 *
1.3 X 10-18pCi/mQ(TA-21, second quarter), 4.9* 1.1
X 10-18LCi/m!2 (TA-54, second quarter), 2.2+ 1.1 X
10-18 (TA-54, third quarter), and 61.3 * 3.8 X 10-16
(TA-1 6-450, fourth quarter). These concentrations
are less than 0.0 1% of the DOE’s Derived Concentra-
tion Guide for 238Pu,3 X 10-]4 pCi/mQ (Appendix A).
The other 100 samples are not tabulated in this report
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because they all contained less-than-detectable ac-
tivity,

The1985annual meansfor239’2@Pu concentrations
in air for the regional (0.8 X 10-la pCi/mP), perimeter
(0.7 X 10-1’ LCi/mf!), and onsite (3.3X 10-’EpCi/mf)
stations were all less than 0.01 ‘h of the concentration
guides forControlled orUncontrolled Areas(Appen-
dix A).

Measured concentrations of241Am were all less
than O.l%ofconcentration guides forControlled and
Uncontrolled Areas (Appendix A).

The detailed results are in Tables G-7 and G-8.

6. Uranium. Because uranium is a naturally occur-
ring radionuclide in soil, it is found in airborne soil
particles that have been resuspended by wind or
mechanical forces (for example, vehicles or construc-
tion activity). As a result, uranium concentrations in
air are heavily dependent on the immediate environ-
ment of the air sampling station. Those stations with
relatively higher annual averages or maximums are
in dusty areas, where a higher filter dust loading
accounts for collection of more natural uranium from
resuspended soil particles.

The 1985 annual means of the regional stations (46
pg/m3), perimeter stations (28 pg/m3), and onsite
stations (32 pg/m3) were statistically indist-

inguishable (Table G-9). All measured annual means
were less than 0.1 % of the concentration guides for
uranium in Controlled or Uncontrolled Areas (Ap-
pendix A).

B. Nonradioactive Emissions

1. Air Quality.

a. Particulate Air Quality. Measurements of
total suspended particulate (TSP) in Los Alamos
and White Rock are made once every 6 days at a site
on West Road in Los Alamos and at the sewage
treatment plant in White Rock by the New Mexico
EID. The state and federal ambient air quality stan-
dards were easily met in both Los Alamos and White
Rock (Table 7). The 24-h standards are not to be
exceeded more than once per year. There is both a
primary and a secondary standard for TSP. The
primary standard is to protect human health and the
secondary standard is to protect general welfare, such
as the prevention of soiling and material damage.
The state 24-h standard is as stringent as the federal
secondary standard.

The highest TSP concentrations were measured in
the winter in Los Alamos and there was no seasonal
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Table 7. Particulate Air Quality (yg/m3)

Federal and State
Ambient Air Quality Standards Measurements

Type Concentration Los Alamos White Rock

24-hour average’ 64.2’ (72.3)d 71.2’ (92.6)d
Stateb 150
Federal

Primary 260
Secondary 150

7-day averageb 110

30-day averageb 90

Annual Geometric Mean 26.6 25.6
Primary 75
Secondary 60

——————————

‘Not to be exceeded more than once per year.
bNew Mexico state standard only.
‘Second highest.
‘Highest.

Table 8. Particulate Air Quality, Seasonal Averages (~g/m3)

Winter Spring Summer Fall

Los Alamos 42.6
White Rock 27.4

variation in White Rock (Table 8). No measurements
were taken during the spring in White Rock. The
seasonal pattern is different from last year when the
highest concentrations were measured in the spring
in both Los Alamos and White Rock. Measurements
are not made for the 7- and 30-day average state
standards. Based upon the data, these standards are
not expected to have been exceeded.

b, Bandelier National Monument. The Labora-
tory operates a wet deposition station located at the
Bandelier National Monument. The station is part of
the National Atmospheric Deposition Program
Network. Sampling results are presented in Section
XI.
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28.8 22.9 22.2
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An ambient air quality monitoring station has
been established on Laboratory land adjacent to
Bandelier National Monument. The station began
partial operation in December 1985. The station is
designed-to measure carbon monoxide, nitrogen ox-
ides, ozone, sulfur
particulate.

dioxide, and total suspended

2. Air Emissions.

a. Beryllium Operations. Beryllium (Be)
machining operations are located in shop 4 at
TA-3-39 and in shop 13 at TA-3-1 02. Machining of
beryllium in shop 13 takes place intermittently, tens



of days per year, and emissions are not monitored. A
new beryllium machine shop and a beryllium-
uranium oxide processing facility are planned for
1986. The former is to be located at TA-35-213 and
the latter at TA-3- 141. Exhaust air from each of these
operations passes through or will pass through air
pollution control equipment before exiting from a
stack. A baghouse type filter is used to control emis-
sions from shop 4. The other operations use or will
use HEPA filters to control emissions. Air pollution
control systems have >99.9°h particulate removal
efficiencies.

A total of 1.7 mg of beryllium particulate were
emitted from shop 4 during 1985 (Table G-10) com-
pared with 1.9 mg emitted during 9 months of 1985.
Emissions in both years were well below EPA’s 10
g/day limit (40 CFR 42). EPA reference methods
were not required in sampling and were not used.
Stack emission tests, using EPA and New Mexico
EID approved methods, will be performed for each of
the beryllium operations during 1986.

b. Steam and Power Plants. Fuel consumption
and emission estimates for the natural-gas fired
steam plants and power plant are reported in Table
G-1 1. One-half to three-quarters of the emissions
come from the TA-3 power plant. A computerized
boiler control system installed at the TA-3 power
plant in September, 1984, resulted in a substantial
decrease in NO, emissions from 1984 to 1985. The
decrease in emissions from the TA-21 steam plant
was caused by the decrease in fuel consumption from
1984 to 1985. The Western Area steam plant, used as
a standby plant, was not operated during 1985. The

TA-3 power plant’s S0, in exhaust gases were below
minimum detectable levels.

The NO, and SOXemissions from the TA-3 power
plant were estimated based upon boiler exhaust gas
measurements. Other emissions at TA-3 and emis-
sions at the steam plants were estimated using EPA’s
emission factors (EPA 1984).

c. Motor Vehicle Emissions. Direct emissions
from the vehicles as well as emissions caused by
evaporative losses from fuel storage tanks were esti-
mated. Hydrocarbons, carbon monoxide, nitrogen
oxides, sulfur oxides and particulate emissions were
estimated based upon motor vehicle class, age and
the vehicle miles traveled. Fuel storage evaporative
losses were estimated based upon the fuel usage. The
EPA’s emission factors were used in making the
estimates (EPA 1981, 1984). There was a small
change in emissions from 1984 to 1985 (Table 9).

d. Asphalt Plant. Particulate emissions from
the asphalt concrete plant were low but increased
from 1984 to 1985 because of an increase in produc-
tion (Table 10). A multicyclone and a wet scrubber
are used to clean the exhaust gas stream before it is
released into the atmosphere. The particulate emis-
sion estimates were based upon stack testing data
(Kramer 1977) and production data.

e. Chemical Usage. The Laboratory complex
uses large quantities of various volatile chemicals
and gases, some of which are released into the at-
mosphere by evaporation or exhaust. Using data
based upon records of chemical transactions for both

Table 9. Estimate of Air Pollutant Emissions Associated with
the Operation of the Vehicle Fleet

(1000 kg)

Incremen-
tal

1984 1985 ‘/oChange—.

Fuel Storage Evaporative Losses 5.7 6.2 7.4
Hydrocarbons 16.4 16.6 1.1
Carbon Monoxide 197.1 202.3 2.5
Nitrogen Oxides 23.8 23.6 –0.8
Sulfur Oxides 2.3 2.2 –1.6
Particulate

Exhaust 1.0 1.0 –1.9
Tire Wear 1.4 1.4 1.6
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Table 10. Asphalt Plant Particulate Emissions Table 11. Estimated Air Pollutant Emissions from the
Open Burningof Waste Explosives (kg)

Incremen-
tal Pollutant 1984 1985

Production Emissions ‘h Change

J@ @!%!&@ _@!l!@ from 1984
Oxides of Nitrogen 575 653
Particulate 334 389

1984 13773 458 CarbonMonoxide 149 169

1985 24659 820
Hydrocarbons

79.0
1.9 2.2

the chemical warehouse and the Van Waters and
Rogers (VWR) managed warehouse, a table of pat-
terns of chemical usage over the past 5 years has been
compiled (Table G-12). Fourteen chemicals were
used in quantities exceeding or equal to EPA Re-
portable Quantities (40 CFR 302).

f. Burning and Detonation of Explosives. Dur-
ing 1985, over 21600 kg (47,700 lb) of high-explosive
wastes were disposed of by open burning at the TA- 16
open incinerator. Estimates were made of air emis-
sions (Table 11) using data from experimental work
earned out by Mason and Hanger-Silas Mason Co.,
Inc. (MHSM 1976). Total emissions were 13.5%
higher than those for 1984 (Table 11).

Dynamic experiments employing conventional ex-
plosives are routinely conducted in certain test areas

at the Laboratory. In some experiments these ex-
plosives contain toxic metals including uranium,
beryllium, and lead (Table G-1 3). There were no
beryllium emissions in 1985. Uranium emissions
decreased 32% and lead emissions increased 118%
from 1984.

Estimates of average concentrations of these toxic
metals downwind from the detonations are reported
in Table G-13. Applicable standards are also
presented in this table. Estimated concentrations
were less than 0.1% of the applicable standards.
These estimates are based upon information concern-
ing the proportion of material aerosolized provided
from limited field experiments involving aircraft
sampling and the amounts of toxic metals used in the
1985 experiments.
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VI. WATER SOILS, AND SEDIMENTS MONITORING

Surface and ground waters, soils, and sediments were sampled to monitor
dispersion of radionuclides and chemicals from Laboratory operations. Radio-
chemical and chemical quality of water from areas where there has been no direct
discharge of treated effluent evidenced no observable effects due to Laboratory
operations. Water in onsite effluent release areas contained trace amounts of
radionuclides below concentration guides. Chemical quality of surface waters from
noneffluent discharge areas varied within the range of normal seasonal fluctua-
tions. Some constituents of water from onsite, effluent release areas exhibited
greater concentrations than found in unaffected waters. Although the quality of
surface and shallow ground waters in effluent release areas reflected some impact
from Laboratory operations, these waters were confined within the Laboratory and
were not a source of municipal, industrial, or agricultural supply.

Regional and perimeter soil stations contained radioactivity at or near back-
ground levels. One station in the solid waste area contained 239’2~Puin excess of
worldwide fallout. Regional and perimeter sediment stations contained radioac-
tivity near or below background levels. Sediments from former and present effluent
release areas contained radionuclides in excess of background. In general, concen-
trations were highest near points of effluent discharge and decreased downgradient
due to dispersion and dilution with storm runoff. Runoff samples from Los Alamos
Canyon indicated that the major route of plutonium transport is in suspended
sediments rather than solution. Sediments from regional reservoirs on the Rio
Chama and the Rio Grande contained radionuclides derived from worldwide
nuclear fallout or from naturally occurring deposits.

A. Effluent Quality

Treated liquid effluents containing low levels of
radioactivity are released from the Central Liquid
Waste Treatment Plant (TA-50), a smaller plant serv-
ing laboratories at TA-21, and a sanitary sewage
lagoon system serving LAMPF (TA-53) (Tables 3,
G-14, G-1 5, and Figs. 9, 10, and 13).

Radionuclide concentrations in effluents from the
larger radioactive liquid waste treatment plant
(TA-50) were well below DOE’s Concentration
Guides for Controlled Areas, based on DOE’s oc-
cupational Radiation Protection Standards (Table
G-14). Except for tritium, discharge of radionuclides
declined from 1984 to 1985. Volumes of discharge
were reduced by computer monitoring and rapid
response actions at the treatment plant. The source of
increased tritium discharge has not been found. Al-
though tritium release from TA-50 increased sharply,
Laboratory-wide release of tritium remained within
the range of previous years (Fig. 9). Efiluents are
discharged into a normally dry stream channel in
Mortandad Canyon where surface flow has not
passed beyond the Laboratory boundary since before
the plant began operation.

All radionuclide concentrations in eflluents from
the smaller plant (TA-21 ) were well within DOE’s
Concentration Guides for Controlled Areas (Table
G-1 4). Discharges declined from 1984 because all
eflluents were pumped to TA-50 after June. Dis-
charges from TA-21 enter DP Canyon, a tributary of
Los Alamos Canyon. Runoff in DP Canyon does at
times flow past the Laboratory boundary and trans-
ports some residual radionuclides that have adsorbed
on sediments.

All radionuclide concentrations found in the
TA-53 lagoon effluent in 1985 were lower than those
found in 1984. This is due to the lower radionuclide
production, because of accelerator beam-stop modifi-
cation. The source of the radioactivity was activated
water from the beam-stop cooling systems. All radio-
nuclide concentrations were well below the DOE’s
Concentration Guides (Table G-15). Discharge de-
clined because an extra lagoon compartment in-
creased evaporation and storage capacity and, thus,
eliminated overflow after August. The effluent sinks
into alluvium of Los Alamos Canyon within the
Laboratory’s boundary.
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Fig. 13. Summary of strontium and cesium liquid effluent releases.

B. Radiochemical and Chemical Quality of Surface
and Ground Water

1. Introduction. Surface and ground waters from
regional, perimeter, and onsite stations are
monitored to provide routine surveillance of Labora-
tory operations (Figs. 14 and 15, Table G-16). If a
sample from a particular station was not taken this
year, it was because the station was dry or a water
pump was broken. Concentrations of radionuclides
in water samples are compared with concentration
guides derived from DOE’s Radiation Protection
Standard (RPS) (Appendix A). Regional and per-
imeter stations are in Uncontrolled Areas (RPS = 100
mrem/yr), while onsite stations are within Controlled
Areas occupational RPSS. Concentration guides do
not account for concentrating mechanisms that may
exist in environmental media. Consequently, other
media such as sediments, soils, and foodstuffs are
also monitored (see discussion in subsequent sec-
tions).

Routine chemical analyses of water samples are
done for many of constituents. These analyses have
been done for a number of years and are an excellent
screening tool to detect changes in the chemical
quality of water from a single source. A subset of five
of these chemical constituents is compared with
drinking water standards.
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Fig. 14. Regional surface water, sedimen~ and soil
sampling locations.

2.
pies

Regional Stations. Regional surface water sam-
were collected within 75 km (47 mi) of the

‘hboratory from 6 stations on the Rio Grande, Rio
Chama, and Jemez River (Fig. 14). The six sampling
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Fig. 15. Surface and ground water sampling locations on or near the Laboratory site.

stations were located at U.S. Geological Survey Gag-
ing Stations. These waters provided baseline data for
radiochemical and chemical analyses in areas beyond
the Laboratory boundary. Stations on the Rio
Grande were: Embudo, Otowi, Cochiti, and
Bernalillo. The Rio Grande at Otowi, just east of Los
Alamos, has a drainage area of 37,040 km2 (14,300
mi2) in southern Colorado and northern New Mex-
ico. Discharge for the period of record (1895-1905,
1909- 1984) has ranged from a minimum of 1.7
m3/sec (60 ft3/see) in 1902 to 691 m3/sec (24,400
ft3/see) in 1920. The discharge for water year 1984

ranged from 9.7 m3/sec (340 ft3/see) on October 27 to
277 m3/sec (9770 ft3/see) on May 17 (USGS 1985).

The Rio Chama is tributary to the Rio Grande
north of Los Alamos (Fig. 14). At Chamita on the Rio
Chama, the drainage area above the station is 8143
km2 (3 143 mi2) in northern New Mexico and a small
part in southern Colorado. Since 1971, some flow has
resulted from transmountain diversion water from
the San Juan Drainage. Flow at the gage is governed
by release from several reservoirs. Discharge at
Chamita during water year 1984 ranged from 0.99
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m3/sec (35 ft3/see) in July to 137 m3/sec (4840 ft3/see)
in June.

The station at Jemez on the Jemez River drains an
area of the Jemez Mountains west of Los Alamos.
The drainage area is small, about 1220 km2 (47 1 mi2).
During the water year 1984, the discharge ranged
from 0.31 m3/sec (11 ft3/see) in December to 10
m3/sec (350 ft3/see) in April. The river is tributary to
the Rio Grande below Los Alamos.

Surface waters from the Rio Grande, Rio Chama,
and Jemez River are used for irrigation of crops in the
river valley both upstram and downstream from Los
Alamos. Water from these rivers is part of recrea-
tional areas on state and federal lands.

a. Radiochemical Analyses. Surface water sam-
ples from regional stations were collected in March
and September 1985. Cesium, plutonium, tritium,
total uranium, and gross gamma radioactivity levels
in these waters were low (Table G-17). Samples col-
lected downgradient from the Laboratory showed no
effect from the Laboratory’s operation. Results from
1985 exhibited no significant differences from 1984.
Maximum concentrations of radioactivity in regional
surface water samples were well below Derived Con-
centration Guides for Uncontrolled Areas (Table 12).

b. Chemical Analyses. Surface water samples
from regional stations were collected in March 1985.
Maximum concentrations in regional water samples
were well below drinking water standards (Tables 13
and G-17). There were some variations in concentra-
tions of constituents when compared with previous
years’ results. These fluctuations result from slight
chemical changes that occur from variations in dis-
charges at the various stations. This is normal and no
inference should be made that the water quality at
these stations is deteriorating.

3. Perimeter Stations. Perimeter stations within 4
km of Los Alamos included surface water stations at
Los Alamos Reservoir, Guaje Canyon, and Frijoles
Canyon and three springs stations (La Mesita, In-
dian, and Sacred springs). Other perimeter stations
were in White Rock Canyon along the Rio Grande
just east of the Laboratory. Included in this group
were stations at 22 springs, 3 streams, and a sanitary
effluent release (Fig. 15 and Table G- 16).

Los Alamos Reservoir in upper Los Alamos Can-
yon on the flanks of the mountains, west of Los
Alamos, has a capacity of51 X 103m3(41 acre-ft) and
a drainage area of 16.6 km2 (6.4 mi2) above the intake.
The reservoir is used for storage and recreation.

Water flows by gravity through about 10.2 km (6.4
mi) of water lines for irrigation of lawns and shrubs at
the Laboratory’s Health Research Building, the Los
Alamos High School, and University of New Mex-
ico’s Los Alamos Branch.

The station in Guaje Canyon is below Guaje Res-
ervoir. Guaje Reservoir in upper Guaje Canyon has a
capacity of 0,9 X 103 m3 (0.7 acre-ft) and a drainage
area above the intake of about 14.5 km2 (5.6 mi2). The
reservoir is used for diversion rather than storage as
flow in the canyon is maintained by perennial
springs. Water flows by gravity through 9.0 km (5.6
mi) of water lines for irrigation of lawns and shrubs at
Los Alamos Middle School and Guaje Pines Cem-
etery. The stream and reservoir are also used for
recreation.

The waterlines from Guaje and Los Alamos Re-
servoirs are not a part of the municipal or industrial
water supply at Los Alamos. They are owned by DOE
and operated by Zia Company. Diversion for irriga-
tion is usually from May through October.

Surface flow in Frijoles Canyon was sampled at
Bandelier National Park Headquarters. Flow in the
canyon is from spring discharge in the upper reach of
the canyon. The discharge decreases as it crosses
Pajarito Plateau because of seepage and
evapotranspiration losses. The drainage area above
the Park Headquarters is about 45 kmz (17 mi2)
(Purtymun 1980A).

La Mesita Springs is east of the Rio Grande, while
Indian and Sacred Springs are west of the river in
lower Los Alamos Canyon. The springs discharge
from faults in the siltstones and sandstones of the
Tesuque Formation and form small seep areas. Total
discharge at each spring is probably less than 1 f!/sec
(0.25 gal/see).

Perimeter stations in White Rock Canyon are
composed of four groups of springs. The springs
discharge from the main aquifer. Three groups
(Group I, II, and III) have similar aquifer-related
chemical quality. Water from these springs is part of
the main aquifer beneath the Pajarito Plateau
(Purtymun 1980B). Chemical quality of Spring 3B
(Group IV) reflects local conditions in the aquifer
discharging through a fault in volcanics.

Part of the heavy runoff in the Rio Grande in 1985
was stored in Cochiti Reservoir. In September, when
the springs were sampled, six springs were below the
reservoir level and thus were not sampled.

Three streams that flow to the Rio Grande were
also sampled. Streams in Pajanto and Ancho Ca-
nyons are fed from Group I springs. The stream in
Frijoles Canyon at the Rio Grande is fed by a spring
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Table12.MaximumConemrtrationsof Rndioacdvityin SurfaceandGroundWatersfromOffsiteandOssaiteStations

Nrmsberof 137c~ 238h 239,+ % TotalU GroaaGamma
Stationsa (10-9pci/nd?) (10+ pCi/orl) (10+ @/sOI) (10+ @/nW) (p@) (cooota/min/1)

40 0.009 0.03 0.7 1.0 50Aoafytiad Limits of Detection

WIte Station9(UncontrotfedAreas)

Derived Concentration Guide
(DCG) for UneontroUedAreasb

Regional
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Adjacent
White Reek

30Q0 400 300 2000 8CCI

0.015 * 0.013 0.035 * 0.025 5.1 *().7 3.6 * 0.6
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—
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21 108*4 I

I1O*6O
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—
—
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3 98& 53
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0.494* 0.049 0.276* 0.037 26~ 3.0
0.022* 0.017 0.012* 0.009 3.7* 0.5

1.23* 0.084 5.76? 0.223 48* 5.0

1.7 * 0.2
31*3.O
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bSeeAppendixA.



Table 13. Maximum Chemical Concentrations in Surface and Ground Waters

Standard’

Offsite Stations
Regional Stations
Perimeter Stations

Adjacent
White Rock Canyon

Summary: Offsite Stations
Maximum Concentration
Maximum Concentration as

Per Cent of Standard

Onsite Stations
Noneffluent Areas

Ground Water
Suflace Water
Pajanto Canyon

Etlluent Release Areas
Acid-Pueblo Canyon
DP-Los Alamos Canyon
Sandia Canyon
Mortandad Canyon

Summary: Onsite Stations
Maximum Concentration
Maximum Concentration as

Per Cent of Standard

——————————

‘EPA (1976, 1979B).

Number
of mg/9

Stations Cl F N03 (as N) TDS—— _.@._

--- 250 2.0 10 500 6.5- 8.5

6 22 0.4 0.4 252 7.9

6 33 1.4 1.5 252 8.0
21 72 1.8 8.8 588 8.0

72 1.8 8.8 588 8.0
29 9.0 8.8 118 ---

6 24 0.5
3 34 0.3
3 68 0.7

7 153 0.9
8 154 6.0
3 127 1.2
7 49 4.7

154 6.0
61 300

on the flanks of the mountains west of Pajarito
Plateau and flows through Bandelier National Monu-
ment to the Rio Grande.

Treated sanitary efiluent from the community of
White Rock was also sampled in Mortandad Canyon
at its confluence with the Rio Grande.

A sample of water from Ashley Pond near the
center of Los Alamos was sampled and analyzed
(Table G-1 8). No anomalies in quality were noted.

Detailed results of radiochemical and chemical
analyses of samples collected from the perimeter
stations are shown in Table G- 18.

5.1
1.8
1.7

12
3.4
9.2
111

111
1110

250
163
298

356
431
476

1049

1049
210

9.0
7.5
7.5

7.7
7.9
7.4
8.7

9.0
---

a. Radiochemical Analyses. Cesium, plutonium,
tritium, total uranium, and gross gamma activity
were low and well below DOE’s Derived Concentra-
tion Guides for Uncontrolled Areas (Table 12).

il. Chemical Analyses. Maximum chemical con-
centrations (chloride, fluoride, nitrate, total dis-
solved solids, and pH) in samples from the perimeter
stations were below drinking water standards (Table
13). Concentrations in water samples from the 17
springs and 3 streams in White Rock Canyon were
also below drinking water standards. The perimeter
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springs, streams, and sanitary effluents, as well as the
Rio Grande, are not sources of municipal water
supply downstream from Los Alamos.

4. Onsite Stations. Onsite sampling stations are
grouped according to those that are not located in
eflluent release areas (noneflluent release areas) and
those that are located in areas receiving or that have
received treated industrial effluents (Fig. 15, Table
G-16).

a. Onsite Noneffluent Release Areas. Onsite
noneffluent sampling stations consist of five deep test
wells, three surface water sources, and three new,
shallow observation wells. The five deep test wells are
completed into the main aquifer.

Test Wells 1and 2 are in the lower and midreach of
Pueblo Canyon. Depths to the top of the main aquifer
are 181 to 231 m (594 and 758 ft), respectively. Test
Well 3 is in the midreach of Los Alamos Canyon with
a depth of 228 m (748 ft) to the top of the main
aquifer. These wells are in canyons that have received
(Pueblo Canyon) or are now receiving (Los Alamos
Canyon) industrial effluents. Test Wells DT-5A and
DT- 10 are at the southern edge of the Laboratory.
Depths to the top of the main aquifer are 359 and 332
m (1180 and 1090 ft), respectively, Test Well 8 is in
the midreach of Mortandad Canyon, an area that
receives industrial effluents. The top of the aquifer
lies at about 295 m (968 ft). These test wells are
constructed to seal out all water above the main
aquifer. The wells monitor any possible effect that the
Laboratory’s operation may have on water quality in
the main aquifer.

Surface water samples were collected in Caiiada
del Buey and Pajarito and Water canyons below
technical areas to monitor releases of cooling water
and/or sanitary eflluents. Surface water in these can-
yons also includes runoff from snowmelt and
seasonal precipitation.

Three shallow observation wells were drilled in
1985 and cased through the alluvium [thickness
about 4 m (12 ft)] in Pajarito Canyon (Fig. 15 and
Table G-16). Water in the alluvium is perched on the
underlying tuff and is recharged through storm run-
off. The observation wells were constructed to deter-
mine if technical areas in the canyon or adjacent
mesas were affecting the quality of shallow ground
water (Tables 12, 13, and G-19).

Radiochemical concentrations from ground water
(test and observation wells in Pajarito Canyon) and
surface water sources showed no effects of Labora-
tory operations (Tables 12, G-20, G-2 1, and G-22).

Concentrations of cesium and plutonium were at or
below limits of detection. Concentrations of all radio-
nuclides were well below DOE’s Concentration
Guides for Controlled Areas.

Chemical quality of ground water from the test
wells into the main aquifer reflected local conditions
of the aquifer around the well. Quality of surface
water and of observation wells in Pajarito Canyon
varied slightly and may have been affected by re.
leases of cooling water or sanitary eftluents from
technical areas upgradient from sampling stations.
The effect, if any, was slight.

Maximum concentrations of five chemical constit-
uents in the onsite surface and ground water samples
were within drinking water standards (Tables 13,
G-2 1, and G-22). Ground waters from test wells and
surface water sources were not a source of municipal,
industrial, or irrigation supply.

b. Onsite Effluent Release Areas. Onsite eflluent
release areas are canyons that receive or have re-
ceived treated industrial or sanitary eflluents. These
are DP-Los Alamos, Sandia, and Mortandad can-
yons. Also included is Acid-Pueblo Canyon, which is
a former release area for industrial eflluents. Acid-
Pueblo Canyon received untreated and treated indus-
trial eilluents that contained residual amounts of
radioactivity from 1944 to 1964 (ESG 1981). The
canyon also receives treated sanitary efiluents from
the Los Alamos County treatment plants in the upper
and middle reaches of Pueblo Canyon. Sanitary ef-
fluents form some perennial flow in the canyon but
do not reach State Road 4.

Water occurs seasonally in the alluvium dependent
on the volume of surface flow from sanitary eflluents
and storm runoff. Three observation wells in the
alluvium of Pueblo Canyon were not used as part of
the monitoring network because they were dry most
of the year. Hamilton Bend Springs discharges from
alluvium in the lower reach of Pueblo Canyon and is
dry part of the year. The primary sampling stations
are surface water stations at Acid Weir, Pueblo 1,
Pueblo 2, and Pueblo 3 (Table G-16). Other sampling
stations are Test Well T-2A [drilled to a depth of
40.5 m (133 ft)], which penetrates the alluvium and
Bandelier Tuff and is completed into the Puye Con-
glomerate). Aquifer tests indicated the perched
aquifer is of limited extent. Water level measure-
ments over a period of time indicate the perched
aquifer is hydrologically connected to the stream in
Pueblo Canyon.

Perched water in the basaltic rocks occurs in Test
Well 1A in Lower Pueblo Canyon and Basalt Springs
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east in lower Los Alamos Canyon. Recharge to the
perched aquifer in the basalt occurs near Hamilton
Bend Springs and is mainly sanitary eilluents from
the Bayo Treatment Plant near Hamilton Bend
Springs. Travel time from the recharge area near
Hamilton Bend Spring to Test Well 1A is estimated
to be 1 to 2 months and another 2 to 3 months to
Basalt Springs.

DP-Los Alamos Canyon receives treated industrial
eflluents that contain some radionuclides and some
sanitary eflluents from treatment plants at TA-21.
Industrial eflluents have been released into the can-
yon since 1952.In the upper reaches of Los Alamos
Canyon (above Station LAO- 1), there are occasional
releases of cooling water from the research reactor at
TA-2. On the flanks of the mountains, Los Alamos
Reservoir impounds runoff from snowmelt and rain-
fall. Stream flow from this impoundment into the
canyon is intermittent, dependent on precipitation to
cause runoff to reach the Laboratory boundary at
State Road 4. Infiltration of effluents and natural
runoff maintains a shallow body of water in the
alluvium of Los Alamos Canyon. Water levels are
highest in late spring from snowmelt runoff and late
summer from thundershowers. Water levels decline
during the winter and early summer as natural storm
runoff is at a minimum. Sampling stations consist of
two surface water stations in DP Canyon and six
observations wells completed into alluvium [about 6
m (20 ft) thick] in Los Alamos Canyon (Table G- 16).

Sandia Canyon has a small drainage area that
heads on Pajarito Plateau in TA-3. The canyon re-
ceives cooling tower blowdown from the TA-3 power
plant and some treated sanitary eflluents from TA-3
facilities. Eflluents from a sanitary treatment plant
form a perennial stream in a short reach of the upper
canyon. Only during heavy summer thundershowers
in the drainage area does stream flow reach the
Laboratory boundary at State Road 4. Two monitor-
ing holes in the lower canyon just west of State Road
4 indicated no perched water in the alluvium in this
area. There are three surface water sampling stations
in the reach of the canyon that contain perennial flow
(Table G-16).

Mortandad Canyon has a small drainage area that
heads on the western edge of Pajarito Plateau. Indus-
trial liquid wastes containing radionuclides are col-
lected and processed at the Industrial Waste Treat-
ment Plant at TA-50. After treatment that removes
most of the radioactivity, the effluents are released
into Mortandad Canyon. Release of eflluents from
TA-50 and wastnes of the Laboratory. Velocity of

water movement in the perched aquifer ranges from
18 m/day (59 ft/day) in the upper reach to about 2
m/day (7 ft/day) in the lower reach (Purtymun
1974C, 1983A). The top of the main aquifer is about
290 m (950 ft) below the perched aquifer. Hydrologic
studies in the canyon began in 1960. Since that time,
there has been no surface flow beyond the Laboratory
boundary from the small drainage area of the canyon
and thick sections of unsaturated alluvium. Monitor-
ing stations in the canyon are one surface water
station (Gaging Station 1, GS- 1) and six observation
wells completed into the shallow alluvial aquifer. At
times, wells in the lower reach of the canyon are dry.

Acid-Pueblo (Table G-19), DP-Los Alamos (Table
G-23), and Mortandad (Table G-24) canyons all con-
tained surface and shallow ground waters with
measurable amounts of radioactivity. The radioac-
tivity is well below DOE’s Concentration Guides for
Controlled Areas (Table 12). Radionuclide concen-
trations from treated eflluents decreased downgra-
dient in the canyons due to dilution with surface and
shallow ground water and with their adsorption on
alluvial sediments (Table G-24). Surface and shallow
ground waters in these canyons were not a source of
municipal, industrial, or agricultural supply. Only
during periods of heavy precipitation or snowmelt
would waters from Acid-Pueblo, DP-Los Alamos, or
Sandia canyons (Table G-25) extend beyond Labora-
tory boundaries and reach the Rio Grande. In
Mortandad Canyon there has been no surface runoff
to the Laboratory’s boundary since hydrologic
studies were initiated in 1960. This was 3 years before
the treatment plant at TA-50 began operation and
eflluents were released into the canyon (Purtymun
1983).

Relatively high chlorides, nitrates, and total dis-
solved solids resulted from effluents released into the
canyons (Tables G-19 through G-25). Relatively high
fluoride and nitrate concentrations were found in
waters from Mortandad Canyon (Purtymun 1977).
Mortandad Canyon receives the largest volume of
industrial eflluents.

Though the concentrations of some chemical con-
stituents in the waters in these canyons were high
when compared with drinking water standards
(Table 13), these onsite waters were not a source of
municipal, industrial, or agricultural supply. Max-
imum chemical concentrations occurred in water
samples taken near efiluent outfalls (Table G-19
through G-25). Chemical quality of the water im-
proved downgradient from the outfalls. Surface flows
in Acid-Pueblo and DP-Los Alamos canyons reach
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the Rio Grande only during spring snowmelt or
heavy summer thunderstorms. There has been no
surface runoff to Laboratory boundaries recorded in
Mortandad Canyon since 1960, when observations
began.

5. Transport of Radionuclides in Surface Runoff.
The major transport of radionuclides from canyons
that have received or are now receiving treated low-
level radioactive effluents is by surface runoff (solu-
tion and sediments). Radionuclides in the effluents
become adsorbed or attached to sediment particles in
the stream channels. Concentration of radioactivity
in the alluvium is highest near the effluent outfall and
decreases in concentration downgradient in the can-
yon as the sediments and radionuclides are trans-
ported and dispersed by other industrial effluents,
sanitary efiluents, and surface runoff.

Surface runoff occurs in two modes. Spring snow-
melt runoff occurs over a long period of time (days) at
a low discharge rate and sediment load. Summer
runoff from thunderstorms occurs over a short
period of time (hours) at a high discharge rate and
sediment load.

Samples of runoff were collected and analyzed for
radionuclides in solution and suspended sediments.
Radioactivity in solution is defined as the filtrate
passing through a 0.45 ~m pore-size filter, whereas
radioactivity in suspended sediments is defined as
the residue on the filter. The solution was analyzed
for 238Pu,239’2aPu,and total U, and suspended sedi-
ments were analyzed for 236Puand 239’2@Pu.

Samples of snowmelt and summer runoff were
collected in Los Alamos Canyon at State Road 4
(SR-4) and at the Rio Grande. Also sampled at SR-4
were Pueblo and Guaje canyons, which are tributary
to Los Alamos Canyon. Samples were also collected
at Pajarito and Water canyons at SR-4 and on the Rio
Grande above Otowi (Fig. 16).

Snowmelt runoff during 1985 occurred in Los
Alamos. The volume of water passing the gaging
station in Los Alamos Canyon at SR-4 was about 841
X 103 m3, and about 80 X 103 m3 reached the Rio
Grande. The 238Puin solution in samples collected at
the four sampling stations was below background.
Trace amounts of2392@Puwere found in solution, but
were below background. Water (solution and
suspended sediments) entering Los Alamos Canyon
from Guaje Canyon contained levels below back-
ground (Table 14). Uranium in solution occurred at
natural levels in all samples.

L SAMPLING STATION

pUEBLO ~4
@) STATE ROAD

=.. . —..,

-.. ‘W04

“k,.. AT SR-
-“”\... %,,

Fig. 16. Locations of surface runoff sampling sta-
tions at State Road 4 (SR-4).

The suspended sediments in Los Alamos Canyon
at SR-4 and at Otowi contained 23*Puand 239’2WPUin
concentrations slightly above background as did
suspended sediments from Pueblo Canyon. Both Los
Alamos and Pueblo canyons west of SR-4 received
treated low-level radioactive effluents. The pluto-
nium concentrations were low and were dispersed
and diluted by storm runoff before they reached the
Rio Grande.

Snowmelt samples were also collected in Pajarito
and Water canyons near SR-4, where about 434X 103
m3 passed the gaging station. The runoff (in solution
and suspended sediments) contained only back-
ground concentrations of plutonium and uranium
(Table 14).

Trace amounts of plutonium in solution and
suspended sediments were found in water from the
Rio Grande above Otowi (Table 14). The plutonium
was at or below detection limits and was the result of
worldwide fallout. Uranium in solution was naturally
occurring.

Storm runoff from summer thundershowers was
collected and anal yzed for two runoff events in Octo-
ber (Table 15). The two events in Los Alamos Can-
yon exhibited the same radiochemical characteristics
as the snowmelt runoff events. There was little or no
238Pu in solution. Total uranium in solution was
naturally occurring, and 239’24Puin solution and 238Pu,
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Las Alamoa Canyon
Las Alamos at SR4
Pueblo at SR4
Guaje at SR4
Los Alamos at Rio Grande

Paj8rito canyon
P@ito at SR+

water canyon
Water at SR4

Rio Grande
Above Otowi

Background’

Limitsof Detection

Table 14. AveragePlutoniumandTotal UraniumConeentrationain Sohtion
and AveragePlotoniunIComentralions in Su.vpendedSediment

Solution EhE3pendedSediment5

Nurnkr
of Analyaes

32 to 33
7t08
3

21

28 to 30

2

6to 7

—

—

238~

(pQl?)

-0.001 * 0.037
0.007 * 0.030

-0.034 io.094
-OJM3 * 0.053

0.001*0.017

-0.011 * 0.001

-0.006 * 0.021

0.027

0.009

239,+

@Ci/Q)

0.031 * 0.217
0.020 * 0.026
0.007 * 0.010
0.033 *O. 108

0.CK)7+ 0.025

0.006 * 0.016

0.016 * 0.068

0.082

0.03

Total
Uranilun

old) R

O-4* 1.1

0.6 * 0.8
0.6 * 0.5
1.0* 1.2

-0.5 * 2.4

2.1 * 1.4

3.5

0.03

238~ 239,*

(PC /13)i (Ki/g)

0.668* 1.51 4.78 & 8.93
0.047 & 0.146 4.57 * 5.00
0.001 * 0.001 0.01750.014
0.146* 0.290 1.75& 2.25

-0.092 A 0.397 0.010 * 0.270

-0.002 * 0.091 0.064 * 0.008

0.004 * 0.038 0.036 * 0.102

0.042 0.138

0.003 o.m2

~Maximum values (1 +s) in solution or suspended sediment of analyses from Rio Grande above Otowi, 1985.



Los Alamos Canyon
Los Alamos at SR-4
Los Alamos at Rio Grande

Los Alamos at SR-4

Pajarito Canyon
Pajarito at SR-4
Pajanto at SR-4

Table 15. Average Plutonium and Total Uranium Concentrations in Solution
and Average Plutonium Concentration in Suspended Sediments in Summer Runoff

Solution Snspended Sediments

Total
1985 238PU 239,240~ Uranium 238PU 239,240~

(month-day) (pCi/f!) (pCi/!2) (~ g/Q) (pCi/g) (pCi/g)

10-11 –0.004 + 0.026 0.018 t 0.026 2.0 t 0.4 0.001 t 0.002 0.011 * 0.002
10-11 0.016 * 0.028 0.032 + 0.030 4.1 +0.8 0.009 * 0.008 0.094 f 0.016

10-16 0.005 * 0.030 0.009 * 0.002 1.3 * 0.4 0.780 f 0.050 0.379 f 0.56

10-11 0.025 * 0.050 0.000 * 0.020 0.5 * 0.4 —- ---

10-16 –0.01 3 t 0.026 0.006 * 0.022 1.9 * ().4 --- ---



and 239’2@Puin suspended sediments were at or
slightly above background and reflect transport of
radionuclide out of the two low-level radioactive
disposal areas, DP and Acid-Pueblo canyons.

Samples for the two events in Pajarito Canyon
contained concentrations of 238Puand 239’2WPUin solu-
tion at or below limits of detection or below back-
ground. Total uranium was naturally occurring.

C. Radioactivity in Soils and Sediments

1. Background Levels of Radioactivity in Soil and
Sediments. Routine samples collected and analyzed
for radionuclides from Regional Stations from 1978
through 1985 (Purtymun 1986c) were used to estab-
lish background levels of 137CS,238Pu, 239’2WPU,‘Sr,
total U, 3H, and gross gamma radioactivity in soils
and sediments for this report (Table 16). Average
concentrations plus twice the standard deviation (Z+
2s) were used to establish the upper limits of the
background concentrations. The number of analyses
used to establish background ranged from 15 (WSr) to
40 (137CS)for soils and 9 (WSr) to 30 (137CS,238Pu,and
239’2MPu)for sediments. Samples were collected from
five regional soil stations and four regional sediment
stations. See Appendix B for description of method
for collection of soil and sediment samples.

2. Regional Soils and Sediments. Regional soil
and sediment samples were collected in the same
general locations as the regional water samples (Figs.
14, 17, and 18). Additional regional sediment sam-
ples were collected from the Rio Grande and tribu-
tary streams entering the Rio Grande from Otowi
Bridge to Cochiti Reservoir (Fig. 18). The locations
are listed in Table G-26 and detailed results of radio-
chemical analyses of the regional soils and sediments
are in Table G-27.

Soil samples were collected for seven stations and
analyzed for six types of radioactivity (Table 16).
Maximum 1985 concentrations of radioactivity were
below background levels.

Sediments were collected from 15 regional sedi-
ment stations and analyzed for 5 types of radioac-
tivity (Table 16). Maximum 1985 concentrations of

23*Pu (one sample), and137cs (One sample),

239Pu(one sample) were elevated slightly above back-
ground. Concentrations are low and do not reflect
contamination from the Laboratory.

3. Perimeter Soils and Sediments. Six perimeter
soil stations were sampled within 4 km (2.5 mi) of the

Laboratory. Nine sediment stations near the Labora-
tory’s boundary and on intermittent streams that
cross Pajanto Plateau were sampled. Perimeter soil
and sediment sampling stations are listed in Table
G-26 and Figs. 17 and 18.

Analyses of perimeter soil samples indicate that
the 1985 maximum concentration of ‘37CS, 238Pu,
239’2@Pu,and 3H were at or below established regional
background levels. Concentrations of total uranium
(4 samples) and gross gamma radioactivity (one sam-
ple) exceeded background levels (Table G-28).
Uranium levels varied because of different natural
uranium concentrations found in parent rock from
which the soil was derived. Gross gamma radioac-
tivity can also reflect naturally occurring radioac-
tivity found as minerals in the parent rock.

Analyses of Perimeter Sediments from 10 loca-
tions indicated that 23*Puand 2392WPUconcentrations
were below background levels. Cesium-137, total
uranium, and gross gamma (one sample each) ex-
ceeded the background levels. The 137CSconcentra-
tion was only slightly above background (Table 16).

4. Onsite Soils and Sediments. Onsite soil samples
were collected from 10 stations within the Laboratory
boundaries. Onsite sediment samples were collected
from 21 stations within liquid effluent release areas
(Table G-26, Figs. 17 and 18).

The maximum 137CSconcentration in the 10 soil
samples was below regional background. The concen-
trations of 23*Pu(one sample) and 239’2WPU(four sam-
ples) were above background (Table G-29). One sam-

238Pu and 0.281 pCi/g ofple with 11.9 pCi/g
239’2MPuwas collected inside Area G and probably
reflects airborne contamination from solid radioac-
tive disposal. Plutonium was probably entrained in
air during waste handling and burial. The 239’2@Pu
concentration in the other three samples was only
slightly above background levels (Table G-29).

Eight samples contained total uranium in excess of
background. Seven were slightly above background
concentrations, while the other (28 ~g/g) may have
been the result of fallout from tests conducted on the
mesa (Location S-12, Fig. 17). Three samples had
concentrations of gross gamma radioactivity in ex-
cess of the background. The concentrations were only
slightly above background, probably reflecting natu-
ral sources of radioactivity y.

Sediment samples from stations in Acid-Pueblo,
DP-Los Alamos, and Mortandad canyons had radio-
nuclide concentrations above background levels
(Tables 16 and G-19). These canyons have received



Table 16.MaximumConcentratiosISof Radioactivityin Soifaand serfimentsfromRagiona4Perimeter, and Onsite Stations

Numberof 137~~

stations (fra/g)

238~

(pCi/g)

239,%

(pfyg)
%r

(fqg)
%-i

(10-6 @/rnf!)
Total U
(Ml/g)

GrossGamma
(COMtS/SSdli/g)

— 0.1 0.003 0.002 0.03

3.5
3.5* 0.2(o)
5.9* 0.5(4)
28 f 2.0(8)

4.8
3.5* 0.3 (o)
7.1*0.4(1)

7.0*5.0(1)
5.4*0.4(1)
4.5 + 0.3 (o)

0.7 0.1AoafytfcafLimitsof Deteetion

Soii

Background(1978-1985)a
RegionalStations
PerimeterStations
OnsiteStations

— 1.18
7 0.94t 0.18(0)
6 1.0f 0.36(0)

10 0.96+ 0.18(0)

0.005
0.001* 0.001(o)
0.004t 0.002(o)

11.9fo.475 (1)

0.036
0.026&0.003(0)
0.035* 0.004(o)
0.281* 0.015(4)

0.68
—

7.1
0.0* 0.3 (o)

-0.2 * 0.3 (o)
10* 1.0(1)

6.6
6.2 * 0.7 (0)
11*1.0(1)
10* 1.0(3)

Background(1978-1985)a
RegionalStations
PerimeterStations
OnsiteStation,Effluent

ReleaseAreas
Acid-PuebloCanyon
DP-I-osAfamosCanyon
MortandadCanyon

— 0.52
15 0.53*0.07(1)
10 0.60*0.14(1)

0.002
0.004*0.001 (1)
0.002f 0.002(0)

0.011
0.026* 0.004(1)
0.008* 0.002(0)

1.15 8.1
5.5 & 0.6 (0)
13* 1.0(1)

—
—
—

6 0.78 * 0.12 (2)
11 11+1.7(6)
7 35* 5.0(5)

0.087* 0.006(4)
2.69t 0.156(9)
28.1fO.121 (6)

13.3* 0.370(6)
8.11&0.355 (11)
64.4* 0.242(7)

0.63* 0.08(0)
9.8&0.30(1)
6.8*0.20(1)

—
—
—

—
31& 3.o (6)

llof lo(3)

%+ 2sofa n.mlwr of backgroundanalysesfor soilsand bed sediments(Purtyrnun 1985).

Note Numberin parenthesesindicate number of stations exeeedingbackgroundconcentrations.
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Fig. 17. Soil sampling locations on or near the Laboratory site.

or are now receiving treated industrial etlluents con-
taining trace amou~ts of radioactivity.

Acid-Pueblo Canyon received effluents from about
1944 through 1964. The major radionuclide released
in treated eflluents into Acid-Pueblo Canyon was
23912aPu.Concentrationsof137CS (two samples), 236Pu
(four samples), 238,239Pu (six samples), and total

uranium (one sample) were above background levels
in the seven samples collected.

DP-Los Alamos and Mortandad canyons are now
receiving treated industrial effluents. Major radio-
nuclides above background levels of eleven samples
collected from DP-Los Alamos Canyon were 137CS
(six samples), 2J8PU(nine samples), 239’2WPU(eleven
samples), %3r (one sample), total uranium (one sam-

ple), and gross gamma (six samples). The largest
concentrations occur in DP Canyon, which received
eflluent, and below the junction of DP Canyon into
Los Alamos Canyon. Concentrations decreased from
the outfall downgradient in the canyon.

There were seven sediment stations in Mortandad
Canyon. All showed some radioactive contamination
(Table 16). Major contaminants in sediments were
238Puand 239’2aPu.All contamination in Mortandad
Canyon was within the Laboratory boundary as there
has been no surface flow to the boundary since the
first release of eflluents into the canyon in 1963.

In the canyons that receive or have received
treated radioactive wastes, concentrations decrease
downgradient in the canyon. Radionuclides are
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Fig. 18. Sediment sampling locations on or near the Laboratory site.

adsorbed or attached to sediment particles in the Los Alamos. Sediments were sampled from Cochiti

canyon stream channels (Purtymun 1971, 1974A).
This reduces the amount of radionuclides available
to be in solution. Radionuclide concentrations are
generally highest near the points of effluent discharge
and decrease downstream as sediments and radio-
nuclides are dispersed by surface runoff.

5. Sediments in Regional Reservoirs. The reser-
voir sediments were collected from Heron, El Vado,
and Abiquiu Reservoirs on the Rio Chama. Drainage
occurs along the Continental Divide in southern
Colorado and northern New Mexico, northwest of

Reservoir, which is on the Rio Grande, below the
confluence with Rio Chama, and south of Los Ala-
mos (Fig. 19).

Three samples were taken from each reservoir (Fig.
19). Sediments were collected in the upper, middle,
and lower (near dam) parts of the reservoirs. A boat
and Eckman dredge were used to collect bottom
samples to a depth of about 6 cm (2 in.). Samples
were collected in water depths ranging from 6 to 20 m
(20 to 65 ft). The sediments consisted of fine-grained
silts, clays, and some organic material (there were
considerably more organic materials in sediments
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from Cochiti Reservoir than from the other re-
servoirs). The samples were analyzed only for 238Pu
and 239’2WPU(Table G-30). Analyses for plutonium
were performed on 1 kg (2 lb) samples (100 times the
usual mass used for analyses) of reservoir sediments.
These large samples increase the sensitivity of the
plutonium analyses, which is necessary to effectively
evaluate background plutonium concentrations in
fallout from atmospheric nuclear tests.

Concentrations of 238Puin the reservoir sediments
ranged from 0.0002 to 0.0016 pCi/g (Table G-30).
Individual analyses were below background levels of
0.002 pCi/g. Concentrations of 239’2@Puin reservoir
sediments ranged from 0.0047 to 0.0292 pCi/g (Table
G-30). Concentrations varied but were highest in
Cochiti Reservoir. Individual samples exceeded
background levels in two samples from Heron Reser-
voir and from the two samples in Cochiti Reservoir.
The distribution of plutonium in the sediments was
similar to those collected in previous years (1979,
1982, and 1984). Analysis of the current and previous

years’ data revealed significantly higher levels of
plutonium in Cochiti Reservoir than in upstream
reservoirs. Cochiti sediments contain higher frac-
tions of fine particles and organic material than
sediments from the other reservoirs. These two fea-
tures enhance the capacity of the sediment to adsorb
plutonium and other metal ions. The difference does
not appear to be attributable to Laboratory activities.
Ratios of 239’2@Puto 23*Pudid not differ significantly
from the ratio characteristic of worldwide fallout.
This indicates that worldwide fallout is the probable
source of the plutonium found in reservoir sedi-
ments. Plutonium that is incorporated into the food-
chain from the reservoirs contributes only a minute
fraction of the dose received by the regional popula-
tion (Sections III and VII).

6. Distribution of Radioactivity in Lower I.AMAla-
mos Canyon. A study was made of the distribution of
radioactivity in the active channel, inactive channel,
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and from the bank at five sections in Lower Los
Alamos Canyon. As mentioned above, storm runoff
has transported radioactivity in solution (trace
amounts), in suspended sediments, and bedload
from eflluent release areas in the upper canyon. The
samples were collected at five sections starting about
2 km (1 mi) below the junction of Pueblo Canyon
with Los Alamos Canyon and then at intervals of
about 1 km (0.5 mi) apart with the last section in Los
Alamos Canyon just above its confluence with the
Rio Grande (Fig. 18).

At each section, two samples were collected from
the active channel, inactive channel, and from the
bank. The two samples were composite so that three
samples were submitted for analyses at each section
(Table 17). The samples were collected using a soil
ring sample, 9 cm (4 in.) in diameter, driven into the
sediments about 10 cm (4 in.).

The active channel carries snowmelt runoff and
small events from summer storms. These events
probably occur 2 to 10 times annually. Flow under
these conditions may occur only along short reaches
of the canyon, never reaching the Rio Grande.
Prolonged snowmelt occurring in the active channel
will reach the Rio Grande. The active channels above
the active channel will carry runoff from summer
storms 1 to 6 times annually, while the overilow to
the bank will occur once or twice every 2 years.

The 137CSconcentrations were at or below back.
ground levels in sections 2 to 5. In section 1, the
samples collected in the active channel were about
background (0.52 pCi/g), and above background in
the inactive channel (1.9 pCi/g), and bank (1.3
pCi/g). There were only trace amounts of 23*Puin all
sections of the canyon in the active channel, inactive

Table 17. Distribution of Radioactivity in Lower Los Alamos Canyon

Active Channel
Section 1
Section 2
Section 3
Section 4
Section 5
X*S

Inactive Channel
Section 1
Section 2
Section 3
Section 4
Section 5
Ifs

Bank
Section 1
Section 2
Section 3
Section 4
Section 5
Xts

Background
(1978 - 1983)

Limits of Detection

137CS

(pCi/g)

0.52+0.11
0.60 ~0.12
0.40 * 0.10
0.26 t 0.07
0.22 & 0.08
0.40 t 0.33

1.9 +().31
0.56 & 0.14
0.25 ~ 0.05
0.25 ~ 0.09
0.60+0.13
0.71 t 1.4

1.3 f 0.22

0.28 * 0.08
0.39*0.12
o.12fo.11
o.11 * 0.07
0.44 * 0.99

0.52

0.1

238pu

(pCi/g)

0.006 + 0.002
0.009 * 0.002
0.005 t 0.002
0.008 & 0.003
0.004 * 0.002
0.006 * 0.004

0.013 t 0.004
0.005 & 0.002
0.003 t 0.002

–0.002 * 0.002
0.011 * 0.003
0.006 f 0.012

0.015 t 0.003
0.000 t 0.001
0.000 * 0.001
0.006 & 0.002
0.000 * 0.002
0.004 * 0.013

0.002

0.003

239,240pu

(pCi/g)

0.281 ~ 0.015
0.289 + 0.016
0. 126* 0.008
1.98 t 0.091
0. 102+ 0.008
0.556* 1.60

0.581 * 0.025
0.264 & 0.014
0.100 ~ 0.008
O.147*O.O1O
0.145+0.010
0.247 * 0.392

0.670 + 0.029
0. 116* 0.008
0.113 & 0.008
1.54 f 0.068
0.070 A 0.006
0.502+0.1.26

0.011

0.002

Total U

(M3/g)

1.7+ 0.2
3.7 * ().4
2.6~().3
3.1 * ().3
2.() * ().2
2.6 ~ 1.6

4.1 + ().4
4.4 ~ ().4
3.() * 0.3
2.6 ~ 0.3
2.5 * 0.3
3.3* 1.8

4.2 + 0.4
2.4 * 0.2
2.7 * 0.3
3.5 * ().4
2+6~ ().3
3.1 f 1.5

4.8

0.03

Gross Gamma
(counts/rein/g)

2.2 f ().40
7.2 ~ 0.80
2.8 ~ 0040”
4.5+0.50
2.8 ~ 0.40
3.9 * 4.1

7.9 ~ ().80
7.1 * 0.80
4.] *().5()
3.3 * ().4()
3.4 ~ ().40
5.1 + 4.4

8.2 ~ ().9()
3.3 ~ ().4()
4.3 + 0.50
5.6 f 0.60
3.5* (J50
4.9 * 4.0

8.1

0.1
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channel, and from the bank (Table 17). The 238Puwas Plutonium was found in the active and inactive
not a major radionuclide in waste eilluents. channels and from the bank of the stream. It appears

Total uranium and gross gamma in the five sec- that the major transport occurred during heavy sum-
tions in the active and inactive channels, and from mer runoff that spreads and disperses the plutonium
the bank were below regional background levels. not only in active and inactive channels but also in
These radioactivities were of naturally occurring the banks.
radionuclides in tuff and underlying rock of the
Pajarito Plateau.

The 239’24Puconcentrations in all sections of sam-
ples collected from active and inactive channels and
from the bank were above background and resulted
from transport radionuclides in sediment by storm
runoff from the upper canyon. Concentrations in the
active channel and bank varied from one section to
the other. Only in the inactive channel was a general
decline shown in concentrations downgradient in the
canyon. Average concentrations of the 239’2@Puin the
active channel and from the bank showed only a
slight decrease in concentration downgradient; how-
ever, occasional small areas with greater than 1
pCi/g occurred in the active channel and from the
bank in Section 4. Average concentrations in the
active channel and from the banks were of about the
same magnitude.

In summary, 239’2@Puin sediments have been trans-
ported from the upper canyon into the lower canyon.

7. Radionuclide Transport in Sediments and Run-
off at Area G. Radionuclides transported by surface
runoff have an affinity for attachment to sediment
particles by ion exchange or adsorption. Thus, radio-
nuclides in surface runoff tend to concentrate on
sediments in stream channels. Nine sampling sta-
tions were established in 1982 outside the perimeter
fence at Area G to monitor any possible transport of
radionuclides by storm runoff (Fig. 20). These sta-
tions are sampled annually.

The 137CS,total uranium, and gross gamma radio-
activity from the nine stations were near or below
background levels. Tritium was above background at
stations 4, 5, 6, 7, and 8 ranging from 7.4 to 27 X 10-s
pCi/mf!. The 23*Puconcentrations above background
(0.005 pCi/g) at stations 6,7, and 9 ranged from 0.011
to 0.061 pCi/g. Sediment samples with 239’2WPUcon-
centrations above background (0.036 pCi/g) were
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Fig. 20. Surface water gaging station in Area G (TA-54) and sediment sampling stations adjacent to
Area G.
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from stations 6 and 7. These concentrations were
0.319 and 0.165 pCi/g, respectively. These results
showed slight amounts of transport of plutonium
from Area G to several stations. This is the result of
surface contamination within the solid radioactive
waste area at Area G, as noted in the discussion of
onsite soil monitoring.

Five samples of runoff were collected in the center
of Area G during 1985 (Fig. 20). The samples were
analyzed for several radioactive constituents in solu-
tion and for plutonium in suspended sediments
(Table 18). Radioactivity in solution is defined as
filtrate passing through 0.45 ~m pore-size filter,
whereas the radioactivity in the sediments is defined
as residue on the filter.

The *37CS,total uranium, tritium, and gross gamma
were below background levels for those radionuclides
in solution (Table 18). Of the five runoff events, only
one (8-6) contained 238Puabove background (0.035 X
10-9 pCi/m!l in solution). All 239’2@Puin solution was
below background (0.082 X 10-9 pCi/mf). The con-
centrations in suspended sediments from four runoff
events contained 23*Pu(range O.181 to 0.270 pCi/g)
above background (O.138 pCi/g). All 239’2@Puconcen-
trations were below background (O.138 pCi/g) in
suspended sediments. There is some surface con-
tamination at Area G. It is low level and mainly
plutonium. There was no detectable plutonium in the

sediments at State Road 4 in Caiiada del Buey or in
Pajanto Canyon.

8. Transport of Chemicals in Sediments from
Areas G and L. Inorganic chemicals also have an
atllnity to attach to sediment or soil and are also
subject to transport in storm runoff. The main chemi-
cal disposal and storage is at Area L, on the mesa at
TA-54 about 1 km west of Area G.

Stations at Area G were sampled (4,5,6 combined
and sampled as one—a road culvert) with one station
added in Caiiada del Buey in the channel about 300
m below Area L. All surface runoff from Area L is in
Caiiada del Buey. Sediment samples were analyzed
for a number of inorganic (Table 19). Eight constit-
uents have limits set for EP toxic concentrations
(Appendix A), while the remaining five constituents
and pH have no limits but were analyzed as the
others. The eight inorganic analyzed for EP toxicity
were well below maximum EP toxic concentrations
and below limits of detection. Of the five other
inorganic (nickel through nitrate), all were below
limits of detection with the exception of beryllium.
Natural background for beryllium in other samples
ranged from 1.2 to 2.7 pg/g, averaging 1.7 pg/g.
Beryllium reported in the samples was naturally oc-
curring. The sediments were slightly acid, ranging in
pH from 5.0 to 5.8 (Table 19).
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Table 18. R&diochemicaianaiyseaof Rnnofland &dimen@ h G, TA-54

Sediments (CktoiRWId 1985)
137c~ 238~ 239* %3 Totni U GramGamma

%) Iii) (pcifg) (10+ @/Inf!) (#g/Q) (coMtJI/min/51)station

1
2
3
4
5
6
7
8
9

0.20 * 0.08
0.25 + 0.10
0.23 * 0.08
0.10 * 0.07
0.23 f 0.08
0.22 * 0.08
0.15 + 0.08
O.32*O.1O
0.08 + 0.07

O.cmo* 0.001
0.003 * 0.001
0.00Q* 0.001
0.008 * 0.002
0.003 * 0.001
0.021 * 0.003
0.061 * 0.006
0.005 * o.a)3
0.011 * 0.006

0.016 * 0.003
0.007 * 0.002
0.CH)9* 0.002
0.013 * 0.002
0JM8 A 0.002
0.319*0.016
0.165 + 0.011
0.007 * 0.003
0.014 * 0.002

4.8 * 0.6
3.5* 0.5
2.9 * 0.5
27* 3.0
11*1.O

9.0 * 1.0
7.4 * 0.9
25* 3.0
3.4 * 0.5

2.0 * 0.2
2.6 * 0.3
2.4 * 0.2
3.2 *0.3
4.1 * 0.4
3.4 * 0.3
2.6 t 0.3
2.8& 0.3
2.4 *0.2

2.4 *o-4

4.4 * 0.5
3.4 * 0.4
6.4 + 0.7
6.1 *0.7
4.(3* ().5
4.4 * 0.5
4.6 * 0.5

3.1 * 0.4
-d (19%1985p 1.18 0.CK15 0.036 7.1 3.5

7.1
0.1IJmitaof IMMtion 0.1 0.003 0.002 0.7 0.03

(J@) (=-d-wo

4XL85 66*65 0.004* 0.010 0.013* 0.010
b25-85

0.4* 0.4
21*4O O.m * 0.008 O.m * 0.007 -0.5 * 0.4

7-3ck85 77*4 I 0.013* 0.018 O.lm * 0.012

M-85

-0.8 * 0.4
0.005*0.010 0.016* 0.012 -1.5 *0.4

8-6-85 0.035* 0.015 (LO16k0.~ -1.0* 0.4

0.3* 0.5
-0.7 * 0.5

0.0* 0.5

–30*6CI
-30*60

–140*60
-40*60

0-236* 0.010
0.270+ 0.017
0.181*0.013
0.004* O.mu

0.063* O.cm
0.099* 0.(.09
0123*0.010

-aW4 * 0.008

2.CU$ 0.02P 0.08F ~.8b 3.9 0.042-= 0.13F

umtbd~ 40 0.009 0.03 0.7 50 0.003 0.002

%+sofanumkofkkgroud ~fi- (PlmylnUn1986}
%+sdanwkof_hm tiWoa W~d J-a Mw.
%+s ofh numb of- hm Rio Grndcdmvc _ 1985(solutionandsuspmkl mcdimcnte).



Table 19. InorganicChemicalCon+mitrationin Sohlion ExiracM hom
%WmentsDowngmdientfromAreaaG and L at TA-S4

Maxilnllm Limits
EP Toxic of SMiOna

ChemicalParametefl Concentrationb DetedOn 1 2 3 4.5.(F 7 8 9 10—— .

Arsenic (As)
Barium (w)
Cadmium (Cd)
Chromium (Cr)
Lead (Pal)
Mercury (Hg)
Selenium (Se)
silver (Ag)
Nickel (Ni)
Beryllium (B@
cyanide (Cy)
Sulfate (S04)
Nitrate (N03)

5.0
la)

1.0
5.0
5.0
2.0
1.0
5.0
—
—
—
—
—

0.075
2
0.2
1
1
0.CM)2
0.075
1
0.2
0.1
0.01
0.4

1.8

BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD
1.9 1.9 1.3
BLD BLD BLD
BLD BLD BLD
BLD BLD BLD

pH (no units) — — 5.5 5.6 5.8

,,

BLD
BLD
BLD
BLD
BLD
BLD
BLD
BLD
BLD
1.3
BLD
BLD
BLD

5.3

—— —_

~ncentrations in mg/1.
hew Mexim Hazardous Waste Management Regulations (HWMR) 201 B.5.; EP - Extraction Prowdwe
%ldlected three drainage sampk as one at road culvert.
du~w ~ @g of solids.

BLD BLD BIJ3 BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD
2.7 2.5 1.2 1.7
BLD BLD BLD BLD
BLD BLD BLD BLD
BLD BLD BLD BLD

5.7 5.8 5.0 5.3

NOW BLD - below limits of detection; analyses and extraction procedures followed methods outhed in EPA ( 1985).



VII. FOODSTUFFS MONITORING

Most frui~ vegetable, fish, and honey samples collected near the Laboratory
showed no apparent influence from Laboratory operations. Some fruit and honey
samples from onsite and perimeter locations contained slightly elevated levels of
tritium and other radionuclides. These elevated levels may be due to Laboratory
operations and were generally found near areas of Laboratory releases to the
environment. The amounts of radionuclides in foodstuffs was sufilcient to con-
stitute only a minute fraction of the Laboratory’s contribution to individual and
population doses received by the public in the vicinity.

A. Introduction

Fruit, vegetables, garden soil, fish, and honey have
been routinely sampled to monitor for potential
radioactivity from Laboratory operations. Foodstuffs
collected in the Rio Grande Valley and fish netted at
Abiquiu, Heron, and El Vado Reservoirs are not
affected by Laboratory operations (Fig. 21). These
regional sampling locations are upstream from the
confluence of the Rio Grande and intermittent
streams that cross the Laboratory. They are also
sufficiently distant from the Laboratory as to be
unaffected by airborne emissions. Consequently,
these regional areas are used as background sampling
locations for the foodstuff sampling program.

B. Fruit, Vegetables, and Garden Soil

Data in Table G-31 summarize fruit, vegetable and
garden soil sample results for 3H (in tritiated water),
‘Sr *37CS239’2@Pu,238Puand total uranium. The sam-
plin’g and’ preparation methods are described in an-
other report (Salazar 1984) and Appendix B.

Concentrations of 238Pu,239,240pu,and 137CSin f~it

and vegetables from regional, perimeter, and onsite
sampling locations were statistically indist-
inguishable (at the 95% confidence level) from con-
centrations in samples taken in background areas.
These findings were also reflected in the garden soil
concentrations (Table G-3 1).

Uranium concentrations were found to be elevated
in onsite fruits and soils. There also appear to be
higher levels of uranium in soils at Cochiti than at
White Rock, Pajanto Acres, and Los Alamos. How-
ever, the fmit and vegetables grown in the Cochiti
soil did not exhibit statistically higher uranium levels
than any of the other sampling sites.

Higher levels of 3H were found in Los Alamos
fmits and vegetables and in onsite soils than in the

other sites. The Laboratory releases tritium and the
samples from the perimeter and onsite locations
reflect these releases.

C. Fish

1. Radiochemical Monitoring. Fish were sampled
in four reservoirs (Fig. 21). Heron, El Vado, and
Abiquiu Reservoirs are upstream from the Labora-
tory on the Rio Chama and serve as background
sampling locations. Cochiti Reservoir could
potentially be affected by Laboratory operations be-
cause it is downstream from the Laboratory on the
Rio Grande. Sampling procedures are described in
another report (Salazar 1984) and in Appendix B.

The fish were dissected into two samples. The
viscera sample included gills, major organs, and gas-
trointestinal tract. The carcass sample included the
head, skin, fins, bones, and muscles. Fish were radio-
chemically analyzed within species for ‘Sr, ‘37CS,
23*Pu 239’2WPU,and total uranium. For smaller species
composites were made within species of up to six fish
per composite. The radiochemical results were
further combined into two trophic levels, bottom
feeders and higher level feeders for analysis. For ‘37CS,23gpu2JV@pu, and uranium no statistic difference

was ~pparent (Remington 1970) between the up-
stream and downstream samples. Thus, statistically
higher concentrations of plutonium in Cochiti sedi-
ments were not reflected in the food chain. In previ-
ous years higher levels of ‘37CShad been observed in
fish upstream. Uranium levels within species exhibi-
ted distinct patterns (Table 20). Two trends are ob-
vious in the data. Body burdens of uranium tended to
increase down the watershed from Heron to Cochiti
reservoirs. Body burdens in bottom feeders tended to
be higher than those found in higher trophic level
feeders. Levels of ‘Sr in fish exhibited no evident
patterns.
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Fig. 21. Fish and produce sampling locations.

In all cases body burdens of radionuclides con-
tribute only a small fraction of dose if ingested by
humans (Section III).

The radiochemical results used for the trophic
level analysis are shown in Table G-32.

2, Biological and Use Summary. Fish were col-
lected from Cochiti Reservoir as part of the annual
surveillance program of foodstuffs in the region sur-
rounding Laboratory lands. Species collected were
identified as carp, carpsucker, white sucker, channel
catfish, black bullhead, bluegill, green sunfish, white
crappie, largemouth bass, and northern pike. The
carpsucker, bullhead and green sunfish were not large
enough to constitute a significant portion of the fish
biomass and were saved as voucher specimens only.
Although there were only two largemouth bass and
one northern pike, these fish were radiochemically

analyzed because of their predatory nature and high
position in the food web. This year, number, weight,
age and relative importance to the fish community
biomass were measured for white suckers, carp, white
crappie, bluegill, largemouth bass, northern pike and
channel catfish (Table G-33).

To evaluate the importance of these fish in terms
of public use, we compared our random net catch
with those species preferred by fishermen. A creel
census for Cochiti Reservoir was conducted by the
New Mexico Department of Game and Fish. The
census showed 35% of the catch was catfish, 34% was
crappie and 19% was sunfish.

Of the major groups, only the crappie and sunfish
were collected in sufficient numbers to analyze age
and growth. The majority of bluegill and crappie were
in the 2- and 3-year age classes. By knowing fish ages
we can better understand cumulative amounts of
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Table 20.

SDecies

Carcass
Carpsucketi
Channel Catfishc
Suckefi
Carpc
Brown Troutd
Cohod
Northern Piked
Largemouth Bassd
Bluegilld
Crappied

Viscera
CarpsuckeF
Channel Catfishc
Suckef
Carpc
Brown Troutd
Cohod
Northern Piked
Largemouth Bassd
Bluegilld
Crappied

5 *s (n).
bSamples were individual
‘Bottom feeders.
‘Higher level feeders.

radionuclides in a fish species

Uranium Levels (mg/g dry weight) in Fish Species*

Heron El Vado Abiquiu

3.73 & 0.84 (5)
10.4 A 8.5 (3)

4.83 * 0.15 (3) 6.52 t 1.70 (4) 8.86* 1.10(5)
6.44 & 3.37 (2) 9.1O*2.72 (2) 13.0 * 2.6 (5)

1.53 t 0.04 (4)
3.77 (1)

3.65 * 0.97 (5)

24.8 * 21.6 (5)
138.1 + 73.4 (5)

118.4 *45.5 (3) 35.3 * 21.4(4) 57.4 t 37.0 (5)
16.1 + 3.2 (2) 24.2 + 6.0 (2) 38.6 & 16.0 (5)

7.39 * 3.18 (2)
9.50(1)

12.1 + 2.2 (5)

fish in Abiquiu and composites in the other reservoirs.

as well as population
turnover time which becomes important in the food
chain assessment of doses to humans. Although there
is a significant difference in average size among age
classes, growth rate appears to be slow between the
second and third year (Table G-33).

Diet may play an important role in the differing
growth rates. Suckers are bottom feeders for their
entire lives, while bluegill and crappie become more
predatory as they grow. We found algae and
zooplankton as the main food in the gastrointestinal
tract of all three species. Although we would expect
this to be the case for suckers, finding that situation
for predators indicates a lack of good quality food.

Bottom feeders (carp, catfish, suckers) have a
greater probability than higher trophic levels of con-

Cochiti

13.1 (1)
12.7* 2.3 (4)
51.2(1)

1.76(1)
3.32 (1)
7.58 * 1.98 (2)
5.86 & 1.38 (5)

55.1 (1)
52.5 + 12.1 (4)
47.3 (1)

8.04 (1)
61.8(1)
27.2 (1)
17.6 & 4.4 (5)

suming radionuclides associated with sediments.
Higher level feeders that were sampled in the moni-
toring program included largemouth bass, trout,
salmon, crappie, walleye, and pike.

D. Honey and Bees

The honey bee hive locations are listed in Table
G-34 and shown on the map in Figure 22. The most
recent data are from September of 1984 and are
shown in Table G-35, although the analyses of the
same 1984 and all 1985 samples are not yet complete.
The 1984 data show essentially the same general
patterns as in previous years. Uranium concentra-
tions are elevated at DP Canyon, and certain activa-
tion products are elevated at TA-53 (LAMPF). There
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are elevated radiocesium concentrations in the hive the hive at Chimayo and for 63Rbin honey from hives
at the TA-50 outfall. Tritium concentrations are at TA-8 and TA-33. These results are probably
elevated in all onsite hives. These results reflect artifacts, but the results from the 1985 samples will be
activities that are ongoing at the Laboratory. There checked closely to see if similar results are obtained.
are some anomalous results for 54Mnin honey from
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Fig. 22. Locations of beehives.
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VIII. ENVIRONMENTAL COMPLIANCE

In accordance with the policy of the Department of Energy, the Laboratory must
comply with both federal and state environmental requirements. These require-
ments address handling, transport, release, and disposal of hazardous materials as
well as protection of ecological, archeological, historical, atmospheric, and aquatic
resources. The Laboratory is currently in the process of applying for federal and
state permits for operating hazardous waste storage areas and for new beryllium
machining facilities, as well as renewing its permit for discharge of liquid
effluents. The Laboratory was in compliance with liquid discharge permit limits in
89?A0and 98% of monitoring analyses from sanitary and industrial effluent outfalls,
respectively. Some sanitary waste treatment facilities are currently being upgraded
to improve compliance. All airborne releases were well within regulatory limits
during 1985. A total of 33 asbestos removal jobs were carried out by Laboratory
contractors during the year, and appropriate notification was provided to state
regulators. Concentrations of constituents in the drinking water distribution
system remained within federal water supply standards, although a few constit-
uents exceeded limits at the wellhead. The Laboratory carried out one mitigation
action at an onsite historical complex and provided DOE with a preliminary list of
over 70 sites potentially eligible for nomination to the Federal Register of Historic
Places. During 1985, 44 documents were prepared to ensure environmental com-
pliance of new Laboratory activities.

A. Resource Conservation and Recovery Act (RCRA)

1. Background. The Resource Conservation and
Recovery Act (RCRA) is a comprehensive program
to regulate hazardous wastes from generation to ul-
timate disposal. On November 9, 1984, the President
signed into law significant changes to RCRA known
as the Hazardous and Solid Waste Amendments of
1984 (HSWA). Major emphasis of the amendments is
reducing hazardous waste volume and toxicity and
the minimizing land disposal of hazardous waste.
Major requirements under HSWA that impact waste
handling at the Laboratory are presented in Table 21.

The Environmental Protection Agency (EPA)
granted the State of New Mexico interim RCRA
authorization on September 30, 1983, transferring
regulatory control of hazardous wastes from EPA to
the State of New Mexico’s Environmental Improve-
ment Division (EID). State authority for hazardous
waste regulation is the New Mexico State Hazardous
Waste Act and Hazardous Waste Management Re-
gulations (HWMR). Although EID received final
authorization in January 1985, it has not yet obtained
authorization for implementing the 1984 RCRA
amendments.

The Laboratory produces a wide variety of hazard-
ous wastes. Discarded laboratog chemicals include a
wide variety of small chemical volumes, some of

which may be acutely hazardous. Given the diversity
of research at the Laboratory, small volumes of all
chemicals listed under 40 CFR 261.33 could occur at
the Laboratory. Process wastes are generated from
ongoing manufacturing operations that support re-
search, such as liquid wastes from circuit board prep-
aration and lithium hydride scrap from metal
machining. Although they occur in larger volumes
than discarded laboratory chemicals, process wastes
are few in number, well defined, and not acutely
toxic. High-explosive wastes are small pieces of ex-
plosives or explosive-contaminated trash that are
thermally treated onsite.

2. Permit Application. The Los Alamos Area Of-
fice of the DOE has submitted both Part A and Part B
applications under RCRA and the New Mexico Haz-
ardous Waste Act for the Laboratory (Table 22). The
original Part A was submitted in 1980, but revised
Part A applications were submitted in 1985 to re-
spond to changes in waste handling, comments from
New Mexico’s EID, and changes in regulations. In
1984, EPA and EID requested submission of the
Laboratory’s RCRA Part B application. Formal Part
B application was submitted on May 1, 1985, al-
though drafts had been reviewed previously. On Sep-
tember 18, 1985, the New Mexico EID issued a
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Table 21. Major Regulatory Requirements of the Hazardous and Solid Waste Amendments
of 1984 Impacting Waste Management at Los Alamos National Laboratory

The Hazardous and Solid Waste Amendments of 1984:

. prohibit the placement of bulk liquids, containerized liquid hazardous waste, or free bulk or free
liquids, even with absorbents, in landfills.

. prohibit the landfill disposal of certain waste and require that the EPA review all listed wastes to
determine their suitability for land disposal.

● establish minimum technology requirements for landfills to include double liners and leak detection.

● require the EPA to establish minimum technology requirements for underground tanks.

. require that generators of manifested wastes certify that they have minimized the volume and toxicity
of wastes to the degree economically feasible.

. require that the operators of landfills or surface impoundments certify that a ground water monitoring
program is in place or a waiver demonstrated by November 8, 1985, with failure to do so resulting in
loss of interim status on November 23, 1985.

● require that federal installations submit an inventory of hazardous waste facilities by January 31,
1986.

. require the preparation by August 8, 1985, of a health assessment for landfills and surface impound-
ments seeking a Part B permit.

Notice of Deficiency (NOD), resulting from the ad-
ministrative review of the Part B. The NOD cited 125
deficiencies and allowed 30 days for reply. The Labo-
ratory submitted revised Parts A and B on October
16, 1985, in response to the NOD. The revised ap-
plications are currently under review by EID.

Landfill of hazardous wastes has been discon-
tinued, and existing landfills will be closed under
interim authority. Storage facilities holding wastes
for less than 90 days need not obtain a Part B permit.
All facilities listed in Table G-36 as having interim
status, but not included in the Part B Application,
must be closed before the Part B is approved.

3. Audits and Inspections. The Laboratory and
New Mexico EID met on February 5 and March 7,
1985, to discuss seven outstanding issues arising
from a Notice of Violation (NOV) issued by EID the
previous June. The meeting resulted in a Compliance
Order/Schedule issued by EID on May 7, 1985. Ma-
jor requirements of the compliance order are: dem-

onstration of inspection requirements, demonstra-
tion of training requirements, and drilling, coring,
and sampling at TA-54, Areas L and G, to support a
ground water monitoring waiver application.

On July 10 and 11, 1985, EPA and New Mexico
EID conducted a joint hazardous waste compliance
inspection (Table 23). Subsequently, EID issued a
NOV on August 26, 1985. The NOV cited deficien-
cies in closure and post-closure plans, lack of proper
labeling for less than 90-day storage facilities, defi-
ciencies in the Part B Contingency Plan and Waste
Analysis Plan, and lack of a closure plan and ground
water monitoring at TA- 16, Area P. The Laboratory’s
replies were accepted by New Mexico’s EID, and, on
August 26, 1985, the NOV was closed.

In addition to the NOV, the July 10 and 11 inspec-
tion determined that inspection records for TA-54,
Area L, and several short-term storage areas were not
in order. The EID cited the Laboratory for violation
of the May 7 Compliance Order/Schedule and
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Type

RCRA Hazardous
Waste Facility

PCB

PCB Oil

NPDES—LOSAlamos

NPDES—Fenton Hill

Ground Water Discharge
Plan—Fenton Hill

NESHAPS

Open Burning

Open Burning

Table 22. Environmental Permits Under Which the Laboratory Operated in 1985

Expiration
Permitted Activity Issue Date Date

Administering
Agency

Hazardous Waste Handling

Disposal of PCBs

Incineration of PCB Oils

Discharge of Industrial
and Sanitary Liquid Eftluents

Discharge of Industrial
and Sanitary Liquid Eflluents

Discharge to Ground Water

Construction and Operation of
Beryllium Shop atTA-35-213

Burning of TA-22-I

Burning of TA- 16-525

Revised Application
Submitted October
1985

June 5, 1985

May21, 1984

September 9, 1981

October 15, 1979

June 5, 1985

December 26, 1985

January 17, 1985

November 22, 1985

---
16.

---

---

September 24, 1985

June 30, 1983C

June 1990

December 26, 1986

---

---

EHY

EPAb

EPA

EPA

EPA

OCDd

EID

EID

EID

aNewMexico Environmental Improvement Division.
bUSEnvironmental Protection Agency.
cRenewalpending.
dpJewMexico 011Conservation Division.



Date (1985)

May 20-24

hly 8-12

July 10-11

September 10

September 30

November

Iable 23. Environmental Appraisals Conducted at the Laboratory in 1985

Purpose Performing Agency

Appraisal of Environmental, Safety, Albuquerque Operations OffIce,
and Health Management U.S. Department of Energy

Appraisal of Hazardous Waste
Management

Compliance Evaluation Inspection
of Hazardous Waste Activities

Tour of Activities in Response to
EID Compliance Order

Review of Surveillance Data

Inspection of Hazardous Waste
Management

proposed a penalty of $100,000. The proposed pen-
alty is currently under negotiation.

A complete listing of interactions between the EID
and the Laboratory in 1985 is given in Table G-37.

4. Other RCRA Activities. Areas L and G are
located at TA-54 on Mesita del Buey and have been
used for disposal of hazardous wastes (Appendix F)
and they are therefore subject to RCRA regulations.
A ground water monitoring waiver application for
both Area L and Area G was submitted to the New
Mexico EID in June 1984. The bases for requesting a
waiver are (1) the waste management units are sepa-
rated from the uppermost aquifer by 200-250 m
(700-800 ft) of dry tuffand (2) the semiarid climate of
the area results in little or no deep infiltration of
precipitation. Under the May 7 Compliance Or-
der/Schedule, vadose zone (partially saturated above
the water table) monitoring beneath the landfills and
perched water monitoring in the adjacent canyons
are being conducted over the next 2 years to substan-
tiate the waiver (Sec. IX. B.2).

New Mexico’s EID stated on November 5, 1985,
that the Laboratory had demonstrated that there is a
low potential for migration of hazardous wastes to
the uppermost aquifer, which is adequate for a waiver
under interim status. Data gathered under the Com-
pliance Order will substantiate or refute this position
as well as provide information for a demonstration of

Albuquerque Operations OffIce,
U.S. Department of Energy

New Mexico Environmental Improvement
Division and US Environmental Protec-
tion Agency

New Mexico Environmental Improve-
ment Division

U.S. General Accounting Office

Environmental Surveillance Group,
HSE-8

no potential for migration of contaminants from the
facility. This is required prior to closure or permitting
of disposal facilities.

The HSWA required that operators of regulated
landfills certify to the existence of a ground water
monitoring program or a ground water monitoring
waiver by November 8, 1985, or submit by Novem-
ber 23, 1985, a closure plan to close the landfill under
interim authority. Considering the dependence of the
ground water monitoring waiver on vadose zone
sampling in progress, and the lack of viable ex-
pansion of the Area L landfill under HSWA, the
Laboratory did not certify to a ground water monitor-
ing plan for Area L. The Area G closure plan had
already been submitted to the EID calling for closure
under interim authority. The Area L closure plan in
the Part B application was amended to close the
landfill under interim authority. The Part B applica-
tion is being revised to delete the Area L landfill and
produce the Area L closure/post-closure plan as a
separate document.

Area Pat TA- 16 is a landfill that had been used to
dispose of sand and residue from burning scrap high
explosives and high-explosive-contaminated equip-
ment. The recognition that Area P was a hazardous
waste landfill occurred in September 1984, when two
of six samples of residues placed in the landfill ex-
ceeded the EP toxicity limit for barium. Information
on Area P was submitted to the New Mexico EID and
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a closure/post-closure plan submitted on November
25, 1985. Disposal of wastes at Area P has been
discontinued.

Table G-36 lists several storage areas and one
thermal treatment area currently under interim
status but for which a Part B permit is not being
sought. TA-3- 102, used to store drummed lithium
hydride scrap, will be closed under interim authority
and reopened as a less than 90-day storage area.
TA-22-24 and TA-40-2 are magazines used for
storage of high-explosive wastes. These will be closed
to waste storage and replaced by other less than 90-
day storage facilities. The TA-40 scrap detonation pit
used for destroying scrap high explosives will be
closed to waste detonation and future scrap handled
at other detonation sites included in the Part B
application. Closure plans for these facilities have
been submitted to New Mexico’s EID.

A controlled air incinerator is located at TA-50-37.
A trial burn plan was submitted with the Part B
application. Because only pure, nonwaste chemicals
will be incinerated in the test burn, the Laboratory is
requesting from New Mexico’s EID a finding that the
trial burn will not constitute creation of a hazardous
waste facility. The Laboratory does not wish the
incinerator to be designated as a hazardous waste
facility until the issue of mixed waste is resolved. The
Laboratory has requested that the burn plan be
proved and the trial bum be conducted before
proval of the Part B.

B. Clean Water Act

ap-
ap-

1. Laboratory Liquid Discharge Permits. The pri-
mary goal of the Clean Water Act (33 U.S.C. 446 et
seq.) is to restore and maintain the chemical, physi-
cal, and biological integrity of the Nation’s waters.
The Act established the National Pollutant Discharge
Elimination System (NPDES) that requires permit-
ting all point source eflluent discharges to the Na-
tion’s waters. The permit establishes specific chemi-
cal, physical, and biological criteria that an effluent
must meet prior to discharge. The DOE has two
NPDES permits, one for Laboratory facilities in
Los Alamos and one for the hot dry rock geothermal
facility, located 50 km (30 mi) west of Los Alamos in
the Jemez Mountains (Table 22). Both permits are
issued and enforced by EPA Region VI, Dallas,
Texas. However, through a federal/state agreement
and grant, New Mexico’s EID performs compliance
monitoring and reporting as agents for EPA.

The NPDES permit in effect for the Laboratory in
1985 (NMO028355) was issued September 9, 1981,

and expires September 24,1986. It lists 95 industrial
outfalls and 11 sanitary outfalls. Each outfall repre-
sents a sampling station for permit compliance moni-
toring. The outfalls are classified into 7 categories of
wastewater eflluent (Table G-38).

Weekly sampling results are tabulated in a Dis-
charge Monitoring Report (DMR) and submitted
through DOE to EPA and New Mexico’s EID on a
monthly basis. Deviations from NPDES permit
limitations are reported separately to EPA and EID
as soon as the permittee becomes aware of a non-
compliance (Tables G-39, G-40, and G-4 1). During
1985, 8996and 98% of monitoring analyses complied
with NPDES limits at sanitary and industrial out-
falls, respectively (Fig. 23).

Modification of NPDES Permit NMO028355 was
requested of EPA during 1985 by DOE. The modi-
fications included: elimination of six outfalls, com-
bining five outfalls, reclassifying one outfall to active
status, reclassifying three outfalls to inoperative
status, and adding four new outfalls. Because the
Laboratory’s permit was due to be reissued in 1986,
EPA elected to withhold changes until the final
permit is reissued. The reissued permit will in-
corporate the modifications.

2. Federal Facility Compliance Agreement. In
March 1983 the Los Alamos Area OffIce of DOE
signed a Federal Facility Compliance Agreement
(FFCA) that contained an abatement schedule with
compliance dates ranging from 1983 to 1985. The
FFCA called for abatement efforts to be completed at
three high-explosive, liquid-waste treatment plants
and one sanitary sewage treatment plant in 1984.
Improved administrative procedures at two of the
high-explosive waste treatment plants were responsi-
ble for achieving compliance. Compliance at the
third location was achieved by constructing a lined
evaporation pit. Reconstruction of a sand filter at the
TA-35 sanitary sewage treatment plant was to put the
plant back in compliance in 1984. The schedule was
delayed and the sand filters were slated for comple-
tion by December31, 1985.

During September, EPA transmitted to DOE a
revised draft FFCA, which extended compliance
dates that had not been achieved under the original
FFCA schedule. The draft FFCA also included com-
pliance schedules for additional outfalls that were not
part of the original FFCA (Table G-42).

3. Administrative Order. On February 12, 1985
EPA Region VI issued an Administrative Order (AO)
to DOE regarding NPDES Permit NMO028355. The
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DOMESTIC WASTE DISCHARGES INDUSTRIAL WASTE DISCHARGES
50 vIOIAIONS IN 400 SAM- 22 VtOtATtONS IN 1280 WPLES
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Fig. 23. 1985 Summary of Clean Water Act Compliance, NPDES Permit NMO02S355.

AO was based on self-monitoring reports submitted
by the Laboratory that identified a number of indi-
vidud parameter violations occurring at outfidls dur-
ing 1984.

DOE responded to the AO in two separate submit-
tals to EPA. The response dated March 14, 1985
stated that corrective action was taken and com-
pleted on the industrial outfdls, numbers 02A, 03A,
05A, 06A, 050, and 051. The response dated May 23,
1985 proposed a schedule of compliance for the
sanitary wastewater outfalls, numbers 01S, 03S, 05S,
06S, 07S, 08S, 10S, and 11S.

4. Fenton Hill Geothermal Project NPDES
Permit. The NPDES permit for the Fenton Hill Geo-
thermal Project was issued to regulate the discharge
of mineral-laden water from the recycle loop of the
geothermal wells (Table 22). NPDES permit
NMO028576 was issued October 15, 1979 with an
expiration date of June 30, 1983. Although the Labo-
ratory applied for permit renewal more than 180 days
prior to the expiration date, EPA Region VI has not
yet acted upon the application. Therefore, the exist-
ing permit has been administratively continued until
it is supplanted by a new permit.

The Fenton Hill Geothermal Project did not have
a discharge during 1985. The NPDES permit re-
gulates a single outfidl. The daily monitoring require-
ments for the outfall during discharge include:
arsenic, boron, cadmium, fluoride, lithium, pH, and
flow. Concentrations for each of these parameters are
to be reported. However, only the parameter pH has
a limit, i.e., it must be within the range of 6.0 to 9.0
standard units.

1.7 %

New Mexico’s Water Quality Control Commission
regulations require that no facility shall cause or
allow effluent or leachate to discharge so that itmay
move into ground water except under an approved
discharge plan. A discharge plan was submitted for
the Fenton Hill Geothermal Reject to the New Mex-
ico Energy and Minerals Department, Oil Conserva-
tion Division (OCD) for approval June 1984, and
supplemental materials were submitted April 19,
1985. On June 5, 1985, the Oil Conservation
Division approved the discharge plan (GW-31) for
the Fenton Hill Geothermal Project (Table 22). The
discharge plan approval is for a wriod of 5 years.

The approved discharge plan has the following
movisions:.

1.

2.

3.

The seMce pond will be relined and modified
to contain a leak detection system, pumuant to
OCD approval. Plans and specifications are
expected to be submitted in 1986 following the
completion of the well workover project.
All discharge events to the seMce pond shall be
reported in writing to the OCD. When effluent
is held in the service pond, the leak detection
system shall be monitored via the system’s
catchment basin at least weekly and a log book
shall document the inspection with date. There
was no discharge from the geothermal loop into
the pond during the period of discharge plan
approval in 1985.
If storage requirements for emergency venting
exceed the capacity of the one-million gallon
seMce pond, the larger water reservoir will be
used for the excess. Any such events shall be
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reported in writing to the OCD. No reports were
necessary in 1985.

The discharge plan approval letter states that there
will be no routine monitoring or reporting require-
ments other than those mentioned above.

5. Storm Water Runoff. On September 26,1984,
EPA published final rules defining storm water point
sources and making them subject to NPDES permits.
A storm water point source means a conveyance or
system of conveyances (including pipes, conduits,
ditches, and channels) primarily used for collecting
and conveying storm water runoff and which: a) is
located at an urbanized area, b) discharges from lands
or facilities used for industrial or commercial ac-
tivities, or c) is designated by EPA. Storm water point
sources are divided into two groups in the regula-
tions. Group 1 consists of storm water point sources
that are subject to eflluent limitation guidelines, new
source performance standards, or toxic pollutant ef-
fluent standards, located at industrial plants or in
plant associated areas, or designated as Group 1 by
EPA. Group 2 includes all others.

Group 1dischargers must submit a NPDES permit
application by December31, 1987, while the Group 2
dischargers have until June 30.1989. On August 19.
1985 DOE submitted an NPDES application package
for storm water point sources to EPA Region VI that
included the Laboratory and the Fenton Hill Geo-
thermal Project. Thirty specific Technical Areas or
portions of Technical Areas were designated as falling
into Group 2, while only two Technical Areas (TA-50
and 54) were designated as having the characteristics
of a Group 1 storm water point source. Sampling and
analyses will be implemented in 1986 to support the
required permit applications.

6. Spill Prevention Control and Countermeasure
(SPCC) Plan. During 1985, a contract was negotiated
with a consulting engineering firm to prepare a com-
prehensive Spill Prevention Control and Counter-
measure (SPCC) Plan and Compliance Recommen-
dation Report (CRR) for the Laboratory. The SPCC
Plan will address facilities improvements (e.g., dikes,
berms, or other runoff control), operational
procedures, and reporting of hazardous substances
and oil spills to the appropriate regulatory authority.
The CRR will evaluate each Laboratory Technical
Area and make specific recommendations for achiev-
ing compliance with four federal environmental re-
gulations: 90 CFR 109, Criteria for State, Local, and
Regional Oil Removal Contingency Plan; 40 CFR
113, Oil Pollution Prevention; 40 CFR 125 (Subpart

K), Criteria and Standards for Best Management
Practices (BMP); and 40 CFR 117, Reportable Quan-
tities of Hazardous Substances. Technical work on
the contract began in September. In 1985, surveys
and inventories of regulated substances were com-
pleted at all Laboratory technical areas, except: Tech-
nical Areas 11, 16, 28, 37, and 39. Remaining surveys
will be completed during January, 1986.

Regulated substances inventoried (in order of
quantity) include: dielectric oils in tanks, capacitors,
transformers, and drums; lubrication oils in drums;
acids and bases in tanks; photographic chemicals in
shipping containers and plastic vats; and toxic
chemicals (approximately 210 compounds).

The plans are expected to be completed towards
the end of 1986. These reports will include among
other outputs, recommended best management prac-
tices for controlling discharges from specific tech-
nical areas.

7. Sanitary Wastewater Systems Consolidation.
During 1985, the Laboratory initiated consideration
of the Sanitary Wastewater Systems Consolidation
(SWSC) project. The objective of the SWSC is to
provide an area-wide wastewater treatment system
for the Laboratory. The project, which is being
proposed as a line-item project for 1990, includes a
new centralized sewage treatment plant capable of
treating approximately 3 to 4 X 103m3/day ( 1.0 to 1.3
X 10bgal/day). The project also includes a new collec-
tion system to transport sewage to the treatment
plant. The proposed project will eliminate 9 existing
sanitary wastewater plants (O1S at TA-3, 02S at TA-9,
03S at TA-16, 04S at TA-18, 06S at TA-41, 07S at
TA-46, 08S at TA-48, 010S at TA-35, 011S at TA-8),
and 29 individual septic tanks.

The wastewater collection system will tentatively
consist of 15,630 m (51,280 ft) of gravity sewer,
9050 m (29,680 ft) of force main, three lift stations,
four suspension bridges, and 24,000 m (79,000 ft) of
maintenance road.

The treatment process selected is an extended aera-
tion process utilizing an oxidation ditch, secondary
clarification, and disinfection. A lift station at the
consolidated treatment plant and force main will
convey treated eflluent back to the central (TA-3)
power plant for use as recycled water. Storage re-
servoirs at the treatment plant and the power plant
will provide temporary storage prior to recycling.
Therefore, discharge of eflluent from the treatment
plant should occur infrequently.

When constructed, the new consolidated waste-
water system will reduce the number of NPDES
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permit noncompliances caused by existing inade-
quate sanitary wastewater systems, reduce the num-
ber of Laboratory sanitary wastewater discharge
points requiring sampling and analysis, provide a
state-of-the-art facility that will meet NPDES permit
requirements, reduce wastewater treatment opera-
tion and maintenance costs, provide collection facili-
tities for land areas subject to Laboratory expansion,
provide water conservation through recycling, and
eliminate many individual septic tanks.

C. National Environmental Policy Act (NEPA) Ac-
tivities.

The National Environmental Policy Act (NEPA)
of 1969 requires that proposed federal actions be
evaluated for their potential environmental impacts.
Initial DOE compliance with NEPA generally takes
the form of an Action Description Memorandum
(ADM). The ADM provides a brief description of the
proposed action and serves as a basis for determining
the required level of further NEPA documentation, if
any. Further documentation may consist of prepar-
ing either an Environmental Assessment (EA) or an
Environmental Impact Statement (EIS) at the request
of DOE. The Laboratory Environmental Review
Committee (LERC) reviews most Laboratory envi-
ronmental documentation. A Laboratory Environ-
mental Evaluation Coordinator assists project per-
sonnel to prepare the appropriate document and
present it to the LERC.

The LERC approved 31 ADMs in 1985, 4 revised
ADMs, 3 EAs, and 1 revised EA. Table G-43 tabu-
lates these documents by Laboratory Technical Area.

D. Clean Air Act

1. Radioactive Emissions. Under the authority of
the Clean Air Act, EPA has promulgated regulations
for control of airborne radioactive releases from
DOE facilities (40 CFR61, Subpart H). In 1985, DOE
adopted EPA’s limits as the Radiation Protection
Standards for the general public for exposure via the
air pathway (DOE 1985). Occupational protection
standards have remained unchanged. Laboratory
operations are in compliance with these standards
(Section III). Further discussion is presented in Ap-
pendix A.

2. Nonradioactive Emissions

a. National Emission Standards for Hazardous
Air Pollutants (NESHAPS). This regulation sets re-
porting, emission control, disposal, stack testing and
other requirements for specified operations involv-
ing hazardous air pollutants. New Mexico Air
Quality Control Regulation (AQCR) 751 adopts the
Federal NESHAPS regulations. The following
nonradioactive air pollutants are currently listed
under NESHAPS: asbestos, benzene, beryllium, in-
organic arsenic, mercury and vinyl chloride. Labora-
tory operations regulated under NESHAPS include
asbestos removal (primarily from heating, air con-
ditioning and ventilation systems) and beryllium
machining.

Notification, emission control and disposal re-
quirements for operations involving the removal of
fi-iable asbestos are specified under the NESHAPS
regulations. Asbestos materials were widely used in
buildings constructed prior to the early 1970’s. These
materials are being replaced by safer materials such
as fiberglass insulation and are removed from build-
ings prior to their demolition. During 1985, the Zia
Company performed a total of 33 asbestos jobs in-
volving the removal of 1150 m (3770 ft) of asbestos
materials on pipe and 750 mz (8070 ft2)on other
facility components. Six asbestos notifications were
made to the New Mexico EID during 1985, including
the annual notification for small renovation jobs.
Small renovation jobs involved 85% of the removal
jobs, 57.3% of the quantity of asbestos removed from
pipe, and 5.7% of asbestos removed from other fa-
cility components. Asbestos wastes are discarded at
TA-54.

The final draft of a document for the safe handling,
removal and disposal of asbestos, to be included with
other specifications in Laboratory contracts, was
completed in 1985. A similar write-up is in prep-
aration for the Health and Safety manual. The re-
quirements specified in these documents are to up-
grade existing procedures and are in the process of
being implemented.

NESHAPS includes notification, emission limit
and stack testing requirements for beryllium machine
shops. Two notifications were made to the New
Mexico EID concerning existing, planned and modi-
fied beryllium machining operations. There are plans
to modify the main Be shop located at TA-3-39.
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There is an existing operation located at TA-3-102
which performs machining on an intermittent basis
and which is a satellite operation to the main Be
shop. A new Be shop is planned for TA-35-2 13.
Emission estimates and stack gas sampling results
from the main Be shop indicate that the emissions
from these operations will be several orders of magni-
tude below the the 10 g/day emission limit. Stack
emission tests, using EPA and New Mexico EID
appoved methods, are planned for 1986. The stack
tests are required under NESHAPS.

New Mexico AQCR 702 requires the permitting of
any new or modified source which, if it were uncon-
trolled, would emit greater than 4.5 kg/h (10 lb/h) or
25,000 kg/yr (25 tons/yr) of any contaminant or
would emit any hazardous air pollutant. The hazard-
ous air pollutants covered are those regulated under
NESHAPS.

Under this regulation, four permit applications
were submitted to the New Mexico EID during 1985
(Table 22). They were submitted for the following
hazardous air pollutant sources: the dynamic testing
of explosives which emits Be particulate, the Be
machine shops and a Be-uranium oxide processing
facility planned for TA-3-I 41. New Mexico’s EID
ruled that because the operation involving the dy-
namic testing of explosives started operation prior to
the date this regulation went into effect, a permit was
not required. New Mexico EID issued the permit for
the Be machine shop to be located at TA-35-213 and
is in the process of reviewing the other permit ap-
plications.

The Be emissions from the Be machine shops and
the Be-uranium oxide operation are or will be negli-
gible. The impact on air quality of all Laboratory Be
operations are or will be several orders of magnitude
below New Mexico ambient air quality standards. As
required by New Mexico AQCR 702, stack testing is
planned during 1986 for Be operations being
permitted.

b. National Ambient Air Quality Standards
(NAAQS). National and New Mexico Ambient Air
Quality Standards are shown in Table 24. New Mex-
ico Air Quality Control Regulation (AQCR) 201 sets
ambient air quality standards. Based upon available
monitoring data and modeling, there has not been an
exceedance of National nor New Mexico Ambient
Air Quality Standards caused by Laboratory Sources.
State standards are required to be at least as stringent
as the national standards. New Mexico standards are
generally more stringent than the national standards.

Pollutants emitted by Laboratory Sources covered
under these standards include: sulfur dioxide,
particulate, carbon monoxide, nitrogen dioxide,
lead, beryllium, heavy metals, and nonmethane
hydrocarbons. Laboratory sources that emit these
pollutants include beryllium machining and process-
ing, the TA-3 power plant, the steam plants, the
motor vehicle fleet, the asphalt plant, chemical usage,
and the burning and detonation of explosives. Emis-
sions from these sources by Pollutant are presented in
Section V.B.

c. Prevention of Significant Deterioration
(pSD). PSD regulations have stringent requirements
(preconstruction review, permitting, best available
control technology for emissions, air quality incre-
ments not to be exceeded, visibility protection re-
quirements and air quality monitoring) for construc-
tion of any new major stationary source or major
modification located near a Class I Area, such as the
wilderness area of Bandelier National Monument.
New Mexico AQCR 707 is New Mexico’s PSD regu-
lation. The Laboratory’s emissions have not ex-
ceeded levels invoking PSD requirements. A review
of the Action Description Memorandum for the Solid
Waste Fired Boiler proposed to be located adjacent to
the TA- 16 steam plant indicated that the source
emissions were close to being defined as a new major
stationary source subject to PSD. It was recom-
mended that the emissions from this source, if built,
be controlled to the extent to which it would not be
subject to PSD.

d. Open Burning. New Mexico AQCR 301 re-
gulates open burning. Under this regulation the open
burning of explosive materials is permitted where the
transportation of such materials to other facilities
could be dangerous (Table 22). Under this provision,
the Laboratory is permitted to burn waste explosives
and explosive-contaminated wastes. Waste ex-
plosives are burned at the TA- 16 burn ground,
whereas explosive-contaminated wastes are burned
at the TA- 16 open incinerator. A burn permit was
submitted and issued for the burning of TA- 16-525.
This building was located within the explosives ex-
clusion area and was potentially contaminated with
high explosives. A burn permit was submitted and
issued for another potentially explosive-con-
taminated building, TA-22- 1. This building was
never burned because it was determined to have
historical value.
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Table 24. Federaland New Mexico AmbientAh Quality StaMarde

Averaging
Time

New Fedenl
Primary secondaryPollutant

Sulfur dioxide

Unlta Mexico

0.02

0.1

60

90
110
150

8.7
13.1

0.06

0.05

0.10

1.5

0.01

0.01

10

0.19

Annual
tithmetic
Mean

ppm 0.03

24 hou~
3 houf

0.14ppm
ppm 0.5

60pg/m3Total Suspended
Ptuticulates

Annual
Geometic
Mean

75

30 days
7 days
24 hod 150260

Carbon monoxide

Oxone

Nitrogen dioxide

8 houf
1houf

9
35

ppm
ppm

1hou# 0.12 0.12

0.053

ppm

bnual
Arithmetic
Mean

0.053

24 houd

1.5 1.5

Beryllium

Asbestos

Heavy Metals
(Total Combined)

Non-Methane

Catendar
Quarter

30 days

30 days

30 days

3 hour ppm

%laximum concentration not to be exceeded more than once per year.
%e standard is attained when the expected number of days per calendar year with maximum hourly average
concentrations above the limit is equal to or less than one.

e. Vhible Emissions. New Mexico AQCR 401 f. New Source Performame Standards (NSPS).
controls smoke and visible emissions. No Laboratory NSPS applies to 72 source categories. Its provisions
sourcs was subject to this regulation during 1985. The include emission standards, notification, and emis-
proposed solid waste fired boiler, if built, would be sion testing procedures and reporting and emission
subject to this regulation. monitoring requirements. New Mexico AQCR 750
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adopts the Federal NSPS regulations. The Labora-
tory has not yet been subject to NSPS. The proposed
solid waste fired boiler at TA- 16 (discussed above), if
built, would be subject to NSPS.

g. Source Registration. New Mexico AQCR 703
requires the registration of any stationary source
which emits more than 910 kg/yr (2000 lb/yr) of any
contaminant. Several Laboratory sources have been
registered (TA-3 power plant and the steam plants)
but no sources required registration during 1985.

h. Asphalt Plant. New Mexico AQCR 501 sets
emission standards according to process rate and
requires the control of fugitive emissions from
asphalt processing equipment. The asphalt concrete
plant operated by Zia is subject to this regulation.
This plant is an old plant subject to leaking and it is
inspected on a semiannual basis. During the two
inspections which took place during 1985, leaks caus-
ing fugitive emissions were discovered. The Zia
Company promptly repaired the leaks.

The asphalt plant meets the stack emission stan-
dard for particulate as specified in this regulation.
The plant is required to meet a particulate emission
limit of 16 kg/h (35 lb/h). A stack test of the asphalt
plant in 1977 indicated an average emission rate of
0.82 kg/h (1.8 lb/h) and a maximum rate of 1.0 kg/h
(2.2 lb/h) over 3 tests (Kramer, 1977). Though the
plant is old and not required to meet the New Source
Performance Standards stack emission limits for
asphalt plants, it could also easily meet these stan-
dards (Kramer, 1977).

i. Standards for Gas-Burning Equipment. New
Mexico AQCR 604 requires gas burning equipment
built prior to January 10, 1973 to meet an emission
standard for nitrogen oxides (NOX) of 0.3 lb/ 10b Btu
when its natural gas consumption exceeds 1012
Btu/yr/unit. The TA-3 power plant’s boilers have the
capacity to operate at heat inputs that exceed the 1012
Btu/yr/unit limit but have not operated beyond this
limit. Thus, these boilers have not been subject to the
requirements of this regulation. In 1985, the power
plant’s boilers, numbered 1, 2 and 3, consumed
0.711, 0.317 and 0.642 X 1012 Btu of natural gas,
respectively.

Because the power plant has the potential to be
subject to this regulation, the Laboratory is required
by the New Mexico’s EID to submit an annual fuel
consumption report for the plant. The report for 1985
was submitted to EID during January 1986.

The TA-3 power plant easily meets the NOX emis-
sion standard under New Mexico AQCR 604, al-
though it is not required to do so. The emission
standard is equivalent to a flue gas concentration of
248 cm3/m3 (ppm by volume). The TA-3 boilers meet
the standard with measured flue gas concentrations
between 14 and 22 cm3/m3 (ppm), 6 to 9% of the
standard.

3. Operational Improvements. Operational im-
provements which took place during 1985 included
asphalt plant repairs and an ongoing process of up-
grading the procedures for removal, handling and
disposal of asbestos materials. These improvements
are discussed above.

E. Safe Drinking Water Act (Municipal and Indus-
trial Water Supply)

1. Introduction. The federal Safe Drinking Water
Act (42 U.S.C. 300f et seq.), as amended, requires
adoption of national drinking water regulations as
part of the effort to protect the quality of the Nation’s
drinking water. The EPA is responsible for the ad-
ministration of the Act and has promulgated Na-
tional Interim Primary Drinking Water regulations.
Although EPA is designated by law as the ad-
ministrator of the Act, assignment of responsibilities
to a state is permitted, and “primacy” for administra-
tion and enforcement of the federal drinking water
regulations has been approved for New Mexico.

The state administers and enforces the drinking
water requirements through regulations adopted by
the New Mexico Environmental Improvement
Board (EIB) and implemented by New Mexico’s EID.
During 1985, chemical quality reports regarding
trihalomethane and inorganic chemical concentra-
tions in the Laboratory’s water supply were sub-
mitted to New Mexico’s EID pursuant to EIB regula-
tions. Municipal and industrial water supply for the
Laboratory easily met the EIB regulations.

The main aquifer is the only aquifer in the area
capable of municipal and industrial water supply
(Section 11.C). Water for the Laboratory and com-
munity is supplied from 16 deep wells in 3 well fields
and 1 gallery. The well fields are on Pajarito Plateau
and in canyons east of the Laboratory (Fig. 24). The
gallery is west of the Laboratory on the flanks of the
mountains. Production from the wells and gallery for
1985 was6.1 X 109!2(1.6X 109gal).

The Los Alamos well field is composed of five
producing wells and one standby well. During 1985,
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Fig. 24. Locations of reservoirs, well fields, supply wells, and gallery water supply.

Well LA-5 was down for repairs for part of the year The Guaje well field is composed of seven produc-
and consequently was not sampled. Well LA-6 is on
standby status, to be used only in case of emergency.
Water from Well LA-6 contains excessive amounts of
natural arsenic (up to 0.200 mg/9-) that cannot be
reduced to acceptable limits by mixing in the dis-
tribution system (Purtymun 1977). Wells in the field
range in depth from 265 to 600 m (869 to 2000 ft).
Movement of water in the upper411 m (1350 ft) of
the main aquifer in this area is eastward at about 6
m/yr (20 ft/yr) (Purtymun 1984).

ing wells. Wells in the field range in depth from 463 to
610 m (1520 to 2000 ft). Movement of water in the
upper 430 m (1410 ft) of the aquifer is southeastward
at about 11 m/yr (36 ft/yr) (Purtymun 1984).

The Pajarito well field is composed of five wells, of
which four were producing in 1985. Well PM-5, a
new well, has not been placed in service at this time.
Wells range in depth from701 to 942 m (2300 to 3090
ft). Movement of water in the upper 535 m (1750 ft)
of the aquifer is eastward at 29 m/yr (85 ft/yr).
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The Water Canyon gallery collects spring discharge
from a perched water zone in the volcanics on the
flanks of the mountains west of Los Alamos and
Pajarito Plateau (Fig. 24). The canyon supplies a
small but important part of the production with use
of very little energy.

Water for drinking and industrial use is also ob-
tained from a well at the Laboratory’s experimental
geothermal site (Fenton Hill, TA-57) about 45 km (28
mi) west of Los Alamos. The well is about 133 m (436
ft) deep completed in volcanics. During 1985 the well
produced about 22X 10s ~ (5.8 X 109gal). The TA-57
water is not a part of the Los Alamos supply.

All water comprising the municipal and industrial
supply is pumped from wells, piped through trans-
mission lines, and lifted by booster pumps into re-
servoirs for distribution to the community and Labo-
ratory. Water from the gallery flows by gravity
through a microfilter station and is pumped into one
of the reservoirs for distribution. All supply water is
chlorinated prior to entering the distribution system.

Water in the distribution systems was sampled at
five community and Laboratory locations (fire sta-
tions), Bandelier National Monument, and Fenton
Hill (Fig. 24, Table G-16). Though federal and state
standards (Appendix A) require analyses eve~ 3
years, the Laboratory performs the analyses on an
annual basis.

2. Radioactivity in Municipal and Industrial
Water Supply, The maximum radioactivity concen-
trations found in the supply (wells and gallery) and
distribution (including Fenton Hill) systems are com-
pared with the Environmental Protection Agency’s
National Interim Primary Drinking Water Standards
(EPA 1976) in Table 25.

Water collected from Well PM-3 in March 1985
Contrtineci traces Of 238’239Pu (Table G-44). The well
was resampled in June and the 238’239Puconcentra-
tions were at or below limits of detection. Thus, the
trace of plutonium reported in the March sample was
probably contaminated in the laboratory either dur-
ing analyses or during sample handling.

Gross alpha concentrations in water from Well
LA- 1B exceed EPA standards by about 40%; how-
ever, dilution of the gross alpha with pumpage from
the other wells reduced the concentrations to accep-
table levels within the distribution system. Gross
alpha activity resulted from naturally occurring
uranium found in the water. Gross alpha and
uranium concentrations varied, and with increased
pumpage the concentrations decreased. This was also
true for chemical constituents in the water.

With the exception of gross alpha in Well LA-lB, a
comparison of maximum radioactive concentrations
from the supply and distribution to the Environmen-
tal Protection Agency’s standards shows that the two
systems (Los Alamos and Fenton Hill) were in com-
pliance with federal regulations.

3. Chemical Quality of Municipal and Industrial
Water Supply. Water from the distribution systems
complied with EPA’s primary and secondary stan-
dards (Table 26 and Appendix A). Chemical constit-
uents in water from the distribution systems (Los
Alamos, Bandelier National Monument, and Fenton
Hill Site) complied with primary standards. Max-
imum concentrations of arsenic in water from Well
G-2 and fluoride from Well LA- 1B were at or above
primary standards (Table 26). However, mixing in
the distribution system reduced the concentrations to
acceptable levels. Arsenic and fluoride occur nat-
urally in the aquifer. The chemical quality of water
from each well reflected nearby aquifer
characteristics. As stated above, chemistry of the
water in Wells LA-1 B and G-2 changed slightly with
increased pumping. Fluoride concentrations in water
from Well LA- 1B decreased slightly with pumpage,
while arsenic concentrations in Well G-2 increased
slightly with pumpage. Mixing of water from Wells
LA- 1B and G-2 with other wells in the fields reduced
the concentrations to acceptable levels in the dis-
tribution system (Table 26).

Water from the wells and distribution system com-
plied with the secondary standards with one excep-
tion (Table 26). Water from the gallery contained a
high concentration of iron. The sample was collected
prior to entering the microfilter station. Water was
transmitted from the gallery to the microtilter station
through an iron pipe. Water picked the iron up from
the pipe. Because of dilution in the system, all iron
anal yses were below standards within the distribu-
tion system.

The quality of water from the wells varied with
local conditions within the same aquifer (G-44).
Water quality depends on well depth, lithology of
aquifer adjacent to well, and yield from beds within
the aquifer.

F. Federal Insecticide, Fungicide, and Rodenticide
Act

The Federal Insecticide, Fungicide, and Roden-
ticide Act (FIFRA) requires registration of all
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Table 26. Maximum Chemieal Concentrations in Water Supply and Distribution

Inorganic
Chemieal

Contaminant standards

~
4
As
Ba
cd
Cr
F
Hg
NO@)
Pb
Se

Seeondaryb
cl
Cu
Fe
Mn
so,

Zn
TDS
pH

0.05
0.05
1.0
0.01
0.05
2.0
0.002

10
0.05
0.01

250
1.0
0.3
0.05

250
5.0

500
6.5- 8.5

—

“EPA ( 1976).
bEPA( 1979B).

Systems
(results in mg/Q)

supply Distribution

Well
and

Gallery

<0.001
0.050
0.07

<0.0002
0.025
3.0

<0.0001
5.3
0.020

<0.003

15
0.060
0.990
0.011

32
1.35

446
8.4

pesticides, restriets use of certain pesticides, recom-
mends standards for pesticide applicators, and re-
gulates disposal and transportation of pesticides. A
~stieide is defined as any substance intended to
prevent, destroy, repel, or mitigate pests. The Labo-
ratory stores, uses, and discards pesticides in com-
pliance with the provisions of FIFRA. A I.Aoratow
pest control policy was established in June 1984 to
establish proeedu& and identi~ suitable pesticides
for control of plant and animal pests. Anything
outside the scope of the policy must be approved by
the Pest Control Oversight Committee. No unusual
events associated with compliance oeemed during
1985.

Per Cent
of

Standsrd

Los Alamos
Bandelier

TA-57

Per Cent
of

Standard

<2
100

7
<2

50
150
<5
53
40

<30

6
6

330
22
13
27
89
98

<0.001
0.012
0.07

<0.0002
0.006
0.7

<0.0002
0.5

<0.002
<0.003

15
0.021
0.036

<0.001
6
0.05

236
8.2

<2
24

7
<2
12
4

<lo
5

<lo
<30

6
2

12
<2

2
1

47
96

G. Arehaeokqgkal and Historical Protection

The Laboratory contains more than 450 known
archaeological and historical rescnmes. Cultural re-
sources are routinely identified in advance of con-
struction projects. Protection of these resources is
mandated by numerous laws and regulations, includ-
ing the National Historic Preservation Act of 1966
(Public UIw 89 665) as implemented by 36 CFR, Part
800, Protection of Historic and Cultural Properties,
and the New Mexico Cultural Properties Act of 1969
as amended. The Ldmratory Environmental Evalua-
tion Coordination and Quality Assurance Rograms
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oversee management and protection of cultural re-
sources. Archaeologists employed by the Laboratov
survey construction sites in advance of construction
to determine the presence or absence of cultural
resources.

Mitigation of unavoidable adverse impact to cd-
tural resources is determined in consultation with the
New Mexim State Historical Preservation Oflice
(SHPO) and at the SHPO’S discretion, the National
Advisory Council on Historic Preservation. During
1985, two principal mitigative actions occurnxi. The
SHPO determined that the World War II explosives
subassembly site of the Fat Man Bomb (Building
TA-22-1) was of sufficient historical significance to
prohibit demolition, Major mitigation of adverse
impact to the Romero Homesteading Complex (Lab-
oratory of Anthropology No, 16806), begun in 1984,
mntinued. The Romero homestead cabin was dis-
mantled and restored at a site near the Los Alamos
County Historical Museum. The DOE transfemed
ownership of the cabin in October 1985 to the Los
Alamos Historical Society. The cabin will be curated
by the Los Alamos County Historical Museum. Lab-
oratory archaeologists completed fieldwork at the
original homesteading site; analysis of artifitcta con-
tinues.

The Laboratory conducted one public
archaeological tour during 1985, to the Nakemuu
Indian Ruin (LA 12655).

H. Endangered Species and Floodplains/Wetlands
Activities

The Laboratory conducted a biological assessment
of potential threat to the per@ne falcon (Falco
peregrinu.s matwn), an endangered species, from a
proposed weapons firing range in Los Alamos Can-
yon. LOSAlamos Canyon is within the known hunt-
ing range of falcons inhabiting a local eyrie. The
Laboratory forwarded the study to the DOE.

During 1985, the New Mexico State Legislature
passed an Endangered Plant Species Act (House Bill
347, as amended, 37th Legislature, 1st session,
Chapter 143, 1985). To date, Laboratory botanists
have identified within the Laboratory and Los Ala-
mos County one plant on the most current (Septem-
ber 6, 1985) New Mexico Endangered Species list
several populations of Grama grass cactus, Towneya
papyracantha syn. Pediouwtus papyracanthus.

In compliance with the Endangered Species Act
and with Executive Orders 11988, Floodplain Man-
agement, and 11990, Protection of Wetlands, as im-
plemented in 10 CFR 1022, Compliance with

Floodplain~etlands Environmental Review Re-
qui.mments, Laborato~ botanists surveyed portions
of four canyons for potential impact from proposed
construction. They identified no endangered, un-
usd or rare plant species within the survey areas.
Pursuant to 10 CFR 1022, an Involvement Notifica-
tion and a Statement of Findings were submitted to
IX)E for publication in the Federal Register for a
fiber optic cable to be constructed in LQS Alamos
Canyon. Botanists collected 67 representative species
of wscular and nonvascular plants from Los Alamos
Canyon for accession into the Environmental Sur-
veillance Group’s herbarium.

I. Comprehensive Environmental Respon~ Com-
pensation and Liability Act (CERCLA)

The Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) passed
by Cmgress in 1980 mandated cleanup of toxic and
hazardous contaminants at closed and abandoned
hazardous waste sites. DOE provided guidance on
implementing CERCL4 for DOE facilities in DOE
Order 5480,14 issued on April 26, 1985. This order
presents a phased approach to achieving compliance
with CERCLA, The fmt phase, Installation Assess-
ment, is to be completed by April 26, 1986. The
installation assessment activities are included in two
programs that have merged at the IAmatory. One is
the Site Characte@ation Program (SCP) begun in
1983 within the I_aboratory (Section IX. C.2), and
the other, the Comprehensive Environmental Assess-
ment and Response Program (CEARP) begun by
DOE’s Albuquerque Operations Office in 1984 (Sec-
tion IX.C. 1). The Laboratory’s Phase I report w-illbe
submitted to DOE before April 26, 1986. Phase II
(confirmation of the findings from Phase I) activities
were started in 1985 with supplemental fimding
provided by DOE/AL. Also with this supplemental
fimdin~ two abandoned firing sites (TA4 and TA-5)
were cleaned up and some structure removal was
done at abandoned firing site TA-20. This cor-
responds to the Phase IV activity of remedial action.

J. Toxic Substances and Control Act (TXA)

The TSCA (15 U.S.C. et seq.) establishes a list of
toxic chemicals for which the manufacture, use,
storage, handlingj and disposal are regulated. This is
accomplished by requiring premanufacturing
notification for new chemicals, testing of new or
existing chemicals suspected of presenting un-
reasonable risk to human health or the environment
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and control of chemicals found to pose an un-
reasonable risk.

Part 761 of TSCA contains the regulations
applicable to Polychlorinated Biphenyls (PCBS). This
part applies to all persons who manufacture, process,
distribute in commerce, use, or dispose of PCBS or
PCB items. Substances that are regulated by this rule
include, but are not limited to, dielectric fluids, con-
taminated solvents, oils, waste oils, heat transfer
fluids, hydraulic fluids, paints, sludges, slurries,
dredge spoils, soils, materials contaminated as a re-
sult of spills, and other chemical substances. Most of
the provisions of the regulations apply to PCBS only
if the PCBS are present in concentrations above a
specified level. For example, the regulations regard-
ing storage and disposal of PCBS generally apply to
materials at PCB concentrations of 50 ppm and
above. At the Laboratory, materials with >500 ppm
PCBS are transported offsite for disposal.

During 1985 the Laboratory continued to inven-
tory and mark PCB articles such as transformers and
capacitors. The Laboratory’s inventory of PCB trans-
formers and PCB capacitors includes 134 and 2,837
units, respectively. The Laboratory marked and
registered all (134) PCB transformers with fire
response personnel and building owners by Decem-
ber 1, 1985, as required by regulation. All proximal
means of access to PCB transformers were also

marked to aid tire response personnel, and a survey
was made of combustible materials stored or located
in near proximity to PCB transformers. Visual in-
spections of PCB transformers are conducted at least
quarterly, and inspection records maintained
pursuant to the regulations.

The Laboratory received approval from EPA Re-
gion VI on June 5, 1980 to dispose of PCB-con-
taminated articles, oils, and materials in the chemical
waste landfill located at TA-54, Area G (Table 22).
The approval requires semiannual reporting to EPA
regarding the type and weight of PCB articles dis-
posed of, and monitoring information regarding
chemical quality of storm water runoff and natural
springs in the area. Cumulative weights of specific
types of PCB articles which were disposed at TA-54
during 1985 are listed in Table 27.

K. Engineering Quality Assurance

The Laboratory has a Quality Assurance program
(Facilities 1983) for engineering, construction, modi-
fication, installation, and maintenance of Depart-
ment of Energy facilities. The purpose of the program
is to minimize the chance of deficiencies in construc-
tion; to improve the cost effectiveness of facility
design, construction, and operation; and to protect
the environment. A major goal of engineering

Table 27. Quantities (kg) of PCB Contaminated Articles
Discarded at TA-54 in 1985’.

PCB Article(s)

Transformer Carcasses
Absorbed PCB Oil
Rags/Dirt (drummed)
Empty Drums
Asphalt/Dirt

(non-containerized)
Miscellaneous Items

Total

Shaft C1O Shaft Cll

5,281 2,359
1,134 227

2,722
1,792

6,415 7,099

Grand Total 45,492

Pit 29

8,165
159
363

68

4,354
18,870

31,979

‘PCB article and oils which contain >500 ppm PCB are shipped out-of-state
for disposal.
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Quality Assurance is to ensure operational com- ment of Energy’s program division, Department of
pliance with all applicable environmental regula- Energy’s Albuquerque Operations and Los Alamos
tions. The Quality Assurance program is im- Area OffIces, Laboratory’s operating group(s), Labo-
plemented from inception of design through comple- ratory’s Facility Engineering Division, design con-
tion of construction by a project team approach. The tractor, inspection organization, and construction
project team consists of individuals from the Depart- contractor.
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IX. ENVIRONMENTAL SUPPORT ACTIVITIES

In addition to environmental surveillance and compliance activities, the Labora-
tory carries out a number of related environmental activities. Selected studies are
briefly described below. Many of these are ongoing and will provide supplemental
information for the surveillance and compliance activities at the Laboratory.

A. Meteorological Monitoring Activities (B. Bowen)

1. Weather Summary. Los Alamos received heavy
rainfall and snowfall during 1985. Snowfall during
the winter of 1984-1985 totaled 308.6 cm (121.5
in.) —second only to the 313.9 cm (123.6 in.) that fell
during the winter of 1957-1958 and nearly 2.5 times
normal (Table G-45). Unusually heavy precipitation
during the spring (March-May) gave Los Alamos its
second wettest spring on record. Above normal rain-
fall also occurred in September and October, giving
Los Alamos its wettest year [64.9 cm (25.6 in.) of
precipitation] since 1969, when 65.2 cm (25.7 in.) fell.
The year as a whole had near normal temperatures
(Fig. 25, Tables G-45, G-46, and G-47).
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Weather during January was cool with below nor-
mal precipitation. However, snowfall was above nor-
mal with 36.3 cm ( 14.3 in.). An arctic air mass arrived
in New Mexico on the 31st of the month and lingered
into the first few days of February. Temperatures
dipped below the – 18°C (O”F) mark for three con-
secutive mornings. The –23°C (–9”F) low
temperatures on February 1 and 2 were the coldest
temperatures recorded in Los Alamos since late in
1978. February’s temperatures were below normal,
while snowfall for the month was heavy at 34.3 cm
(13.5 in.)—nearly twice the normal. Very heavy
precipitation and snowfall occurred during March. A
storm dumped 4.5 cm ( 1.8 in.) of precipitation on the
1lth and 12th, with 28 cm (11 in.) of snow falling on
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Fig. 25. Summary of 1985 weather in Los Alamos (data from Occupational Health Laboratory,

OHL, TA-59.
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the 12th. Another snowfall of 28 cm (11 in.) fell on
the 29th and 30th. The month’s precipitation of 8.1
cm (3.2 in.) was over 3 times the normal, making it
the 3rd wettest March on record. The 71.9 cm (28.3
in.) of snow that fell during the month was also nearly
3 times the normal. Heavy precipitation extended
into April, with most of it falling as rain. Once again
during April, the total precipitation of 7.8 cm (3. 1 in.)
was over 3 times the normal for the month. After
more above-normal rainfall in May of 5.7 cm (2.2
in.), the spring (March-May) of 1985 became the
second wettest spring on record with 22 cm (8.5 in.)
of precipitation.

Summer began with above-normal rainfall and
some intense thunderstorms. Power outages occurred
in Los Alamos County because of lightning and
strong winds on the 18th and 19th of June, respec-
tively. Another thunderstorm on the 25th caused a
peak wind of 56 mph. Hot and dry weather domi-
nated during the first half of July. The temperature
exceeded 32°C (90”F) on four consecutive days star-
ing on the 5th. In contrast, rainy and cool weather
occurred during the last week. The high temperatures
were only 20 and 1YC (68 and 66°F) on the 28th and
29th, respectively. Typical temperatures and thun-
dershowers occurred during August. An intense band
of thunderstorms moved through the county on the
10th, which caused heavy rains and interruptions in
electrical power service. Over 3.8 cm (1.5 in.) of rain
fell over the entire county, with 6.9 cm (2.7 in.) falling
at the East Gate station.

Very cool weather along with heavy rainfall oc-
curred in September. The month became the coldest
September on record with an average mean tempera-
ture of 13.7°C (56.6 ”F)—2°C (3.6”F) below the nor-
mal. Rainfall was also heavy at 7.1 cm (2.8 in.) Much
of the rainfall occurred on the 18th-20th due to a
slow, eastward moving storm through the south-
western states. The final passage of the storm on the
20th caused a freak tornado in Albuquerque. The
storm track remained unusually far south through
New Mexico in October, causing precipitation to
total nearly 8 cm (3 in.), twice the normal

The weather pattern became much drier during
November, with only 1.4 cm (0.57 in.) falling. The
dry weather extended into December, with the major
exception on the 10th, when a storm dumped 25 cm
(10 in.) of snow. Cold air accompanied the storm and
lingered several days after the storm. However, the
rest of the month saw mild temperatures along with
dry conditions.

2. Wind Roses. The 1985 surface wind speed and
direction measured from sites at Los Alamos are
plotted in wind roses for day, night, and total hours
(Figs. 26 through 28). A wind rose is a circle with lines
extending from the center representing the direction
from which the wind blows. The length of each line is
proportional to the frequency of the wind speed
interval from that particular direction. Each direc-
tion is one of 16 primary compass points (N, NNE,
etc.) and is centered on a 22.5° sector of the circle.
The frequency of the calm winds, defined as those
having speeds less than 0.5 m/see (1. 1 mph), is given
in the circle’s center. Day and night are defined by the
times of sunrise and sunset.

The wind roses represent winds at OHL, TA-59
[2248 m (7373 ft) above sea level or MSL], TA-50
[2216 (7268 ft) MSL], East Gate [2140 (7019 ft)
MSL], and Area G [2039 (6688 ft) MSL]. Wind data
were measured at heights of 23 m (69 ft) at OHL and
about 11 m (33 ft) at the other three sites.

Winds at Los Alamos are generally light with the
average speed of nearly 3 m/s (7 mph). Wind speeds
greater than 5 m/s (11 mph) occurred with frequen-
cies ranging from 10% at TA-50 to 16% at East Gate.
Nearly 50% of winds at all sites were less than 2.5
m/s.

Distribution of winds varies with site and time of
day primarily because of the terrain features found at
Los Alamos. On days with sunshine and light large-
scale winds, a thermally driven upslope wind de-
velops over the Pajarito Plateau. Note the high fre-
quency of SE through S winds during the day at OHL,
TA-50, and East Gate (Fig. 26). Upslope winds are
generally light, <2.5 m/s (5.5 mph). In contrast,
winds are predominantly SSW and SW at Area G
with a secondary maximum evident from the NE.
The winds here are more affected by the Rio Grande
Valley than the plateau. Channeling of large-scale
winds by the valley contributes to the high frequency
of SSW and SW winds, along with NE or down-valley
winds. In addition, a thermally driven up-valley wind
probably causes much of the SW winds under 2.5 m/s
(5.5 mph).

Winds are dramatically different during the night.
A drainage wind often forms and flows down the
plateau on clear nights with light large-scale winds.
These winds are generally less than 2.5 m/s (5.5
mph). Wind maxima from the NW and W are evi-
dent at OHL and TA-50, respectively, while the
drainage wind at Area G is evenly distributed from
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Fig. 26. Daytime wind roses at Laboratory stations in 1985.
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the WNW through the N. Note the absence of down-
slope winds at East Gate (Fig. 28). Another max-
imum of winds from the SW and SSW occur at East
Gate and Area G due to the channeling effects of the
Rio Grande.

3. Rainfall Summary. Precipitation in Los Alamos
was heavy during 1985. Figure 29 shows 1985
quarterly and annual precipitation data from five
locations in Los Alamos County (see Fig. 30 for
locations and Table G-39 for monthly precipita-
tion totals). Precipitation totals were relatively high
in the first two quarters due to the unusually stormy
weather during the spring months (March-May).
Precipitation was nearly 3 times the normal during
those months. Normally, only the third quarter has
relatively high precipitation totals due to summer
thundershowers. Precipitation generally increases
with elevation and proximity to the Jemez Moun-
tains.

B. Waste Management

1. Soil Stabilization Studies (D. Smith and R.
Ferenbaugh). Radioactive contamination scenarios
frequently involve the discharge of radioactive
materials onto soil surfaces. In order to prevent
further dispersal of contaminated material, some
method of soil stabilization is necessary to prevent
soil particle resuspension until cleanup can be ef-
fected. Such soil stabilization is usually accomplished
through chemical application. Studies were under-
taken during the summer of 1985 to determine the
most efficacious chemical to use as a soil stabilizer,
the most appropriate application rate, and the as-
sociated ecological effects. Initially, a literature
survey was conducted to ascertain the chemicals to
be used in the study. Several chemicals were selected
for further investigation: Coherex, Norlig A, dust

1- 1-
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Fig. 29. Summary of precipitation in the Los Alamos area for 1985.
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Fig. 30. Locations of rain gage stations.

control oil, and ferric chloride solution. The follow-
ing greenhouse experiments were conducted using
these chemicals:

1.

2.

3.

Resuspension studies were conducted by treat-
ing flats of plants with the stabilization
chemicals and subsequently placing the flats in
a wind tunnel. Stable scandium was used as a
tracer to determine amount of soil resuspended.
Solutions of the stabilization chemicals were
applied to soiI columns, which were subse-
quently leached with water and the leachate
analyzed for various chemical constituents to
determine if the stabilization chemicals had any
effect on soil chemical processes.
Visual observations of the effects of the soil
stabilization chemicals on plant growth were
made.

4<

The

Germinating seeds were treated with the
stabilization chemicals to see if there was any
effect on germination.
analytical data from these studies are not yet

complete.

2. Vadose Zone Characterization at Area L and
Area G (M. Devaurs and D. McInroy). The Resource
Conservation and Recovery Act (RCRA) requires
that hazardous waste disposal facilities such as Los
Alamos National Laboratory either (1) perform
ground water monitoring or(2) obtain aground water
monitoring waiver. To evaluate whether or not the
Laboratom can obtain a ground water monitoring
waiver, the State of New ‘Mexico (which
authority to enforce RCRA) has defined

has legal
a vadose
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zone characterization program that the Laboratory
must complete at waste disposal Areas L and G. The
vadose zone is defined as the subsurface volume
above the ground water table, containing porous
material partially saturated with water. The tasks are
defined in a Compliance Order/Schedule (Docket
Number 001007) issued by the New Mexico Environ-
mental Improvement Division (EID) on May 7, 1985
under the New Mexico Hazardous Waste Manage-
ment Act. Bendix Field Engineering Corporation as-
sisted the Laboratory in performing the required
geohydrological investigation.

The overall objective of this study at Areas G and
L is twofold: (1) to characterize the hydrogeology of
the vadose zone and (2) to evaluate the potential for
contaminant migration from these two waste dis-
posal areas. Figure 31 shows the approximate loca-
tions of the 18 drill holes drilled in and around Areas
L and G. Major areas of field data collection at or
near Areas L and G are: (1) determination of soil
physical properties (i.e., intrinsic permeability,

& BACKGROUND HOLE

moisture characteristic curve and unsaturated
hydraulic conductivity) of five 125 ft deep holes
(three at Area L, two at Area G); (2) core and pore gas
analyses of seven 100 ft deep holes (2 at Area G, 4
near Area L, and one background hole); (3) moisture
distribution with neutron probe and soil psy-
chrometer installations, respectively (two 100-ft
holes at Area L, two 50-ft holes at Area G).

Sampling was conducted in accordance with EPA
procedures (US EPA, 1985). Hollow-stem-auger con-
tinuous coring of tuff was accomplished using a
truck-mounted drill rig. The holes were continuously
cored using a 8-cm (3-in.) diameter, 1.5-m (5-ft) long,
split-barrel sampler attached to the center drill stem
of standard 17 m (6-5/8 in.) O.D. hollow-stem auger.
Cores were obtained in (1.5-m) 5-ft intervals. Core
samples for laboratory analysis were taken at 3-m
(10-ft) intervals. From each 1O-Rsection of core, two
representative samples were taken-one for volatile
organic analyses and one for inorganic analyses, re-
spectively.

LAREA

AREA G
\

LEGEND
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Fig. 31. Locations of drill holes for vadose zone characterization at Areas G and L.
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The Laboratory’s November 20, 1985 response to
the Compliance Order/Schedule provided the EID
with results of core analyses and perched water analy-
ses. The Laboratory supplied the EID with two re-
ports: (1) “Hydrologic Characteristics of the Alluvial
Acquifers in Mortandad, Canada del Buey and Pa-
jarito Canyons,” (Devaurs 1985A) which documents
the applicability of research in Mortandad Canyon,
and (2) “Core Analyses and Observation Well Data
from Mesita del Buey Waste Disposal Areas and
Adjacent Canyons,” (Devaurs 1985B) which presents
data from seven test holes near waste disposal sites
(Areas L and G) on Mesita del Buey and from seven
observation wells in adjacent canyons.

The Laboratory is required to submit the results of
tuff soil physical properties by March 31, 1986. A
thorough interpretation of all field data will be
presented in a comprehensive final report on this
study, to be submitted to the state March 31, 1987.

C. Comprehensive Environmental Assessment and
Response Program (CEARP) [R. Vocke, J. Ahlquist,
R. Ferenbaugh, M. Martz, K. Rea, N. Becker, R.
Gonzales, B. Perkins, and L. Scholl-Fritz]

1. Background. The DOE facilities operate under
a policy of full compliance with applicable environ-
mental regulations. The DOE’s Albuquerque Opera-
tions OffIce (AL) initiated the Comprehensive Envi-
ronmental Assessment and Response Program
(CEARP) in mid-1984 to help fulfill that commit-
ment at installations within the AL Complex, includ-
ing facilities in California, Colorado, Florida, Mis-
souri, New Mexico, Ohio, and Texas. The Program
assists DOE in setting environmental priorities and
in justifying funding enhancements of existing pro-
grams or remedial actions. Implementation of
CEARP is being accomplished through the combined
efforts of the AL complex,

The Program is designed to identify, assess, and
correct existing or potential environmental concerns.
The scope includes the review of major environmen-
tal regulations, with emphasis on the Comprehensive
Environmental Response, Compensation, and Liab-
ility Act (CERCLA) and the Resource Conservation
and Recovery Act (RCRA). The program includes
evaluation of management practices for hazardous
substances. Additionally, assessment of pollution
control and monitoring programs for hazardous
substances emphasizes both adequate understanding
of environmental pathways and regulatory com-
pliance. Implementation of CEARP is intended to

help fulfill DOE’s obligations for federal facilities
under the EPA’s CERCLA program . The CEARP is
being implemented in five phases.

Phase I, Installation Assessment, will assist in
determining present compliance with environmental
laws and ascertaining the magnitude of potential
environmental concerns. Where insufficient data ex-
ist to accomplish this, information needed to com-
plete the evaluation will be identified. Sites posing a
hazardous substance release threat will be scored as
to their relative hazard. Sites having significant po-
tential for release of hazardous substances, that is,
sites meeting USEPA criteria for being listed on the
National Priorities List (NPL), will be recommended
for future action in order to quantify the potential for
hazardous substance migration problem. Sites not
meeting USEPA criteria for listing on the NPL, but
exceeding other applicable DOE remedial action
criteria/guidelines and sites posing potential regula-
tory compliance concerns may also receive future
attention under CEARP.

Phase H, Confirmation and Evaluation, will (1)
obtain needed information identified during Phase I,
and (2) confirm the presence or absence of potential
environmental concerns identified in Phase I. This
will be accomplished through planning and carrying
out measurement and sampling programs designed
to examine potential sources of contaminants and
potential environmental pathways.

Phase 111, Technology Assessment, will propose
and assess alternative approaches for eliminating or
controlling environmental problems identified in
Phase II. The evaluation will include assessment of
technology effectiveness; impacts on health, safety,
and the environment; and cost-benefit analysis, as
appropriate. Phase 111 also will include identifying
and developing site-specific criteria for field applica-
tion and performing environmental impact evalua-
tion as required by the National Environmental Pol-
icy Act.

Phase IV, Remedial Action, will implement re-
commended site-specific remedial measures. This
could include applying engineering design and con-
struction for remediation or control of environmen-
tal concerns.

Phase V, Compliance and Verification, will (1)
verify and document the adequacy of remedial ac-
tions, and (2) identi& and plan for monitoring re-
quirements.

Phase I of CEARP is currently being earned out by
personnel of the Laboratory’s Environmental Sur-
veillance Group. Phase I activities and reports should
be completed during 1986. Monitoring plans are in
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preparation and should be completed by during 1986.
Reconnaissance surveys (e.g., limited sampling of
hazardous substances and geophysical surveys) will
be conducted, as appropriate, to support site-specific
plan development. Additionally, site characteriz-
ation activities will be initiated for several high
priority AL installation sites during 1986.

2. Los Alamos Laboratory Site Activities [J. Ahl-
quist and L. Scholl-Fritz]. To date, Phase I activities
have included conducting 24 in-person and 30
telephone interviews. Half of the interviewees were at
Los Alamos during World War II. Surveys have been
done to mark locations at six technical areas and two
material disposal areas. Photographic documenta-
tion of current conditions was made of 10 material
disposal areas and 13 technical areas. Over 100 cubic
feet of records including memoranda, letters, pro-
gress reports, sample data sheets, notebooks, draw-
ings and aerial photographs have been reviewed. A
preliminary radiation survey was done at one tech-
nical area.

With supplemental funding from AL, Phase II
(confirmation of Phase I findings) activities were
conducted at abandoned technical areas (and former
tiring sites) 20,27, and 33. Results are pending. Also
with the supplemental funding cleanup (Phase IV -
Remedial Actions) of abandoned firing sites at TA-4
and TA-5 was accomplished. Some structure removal
from TA-20 was also accomplished.

D. Preoperational Surveys [W. J, Wenzel, J. S. Kent,
G. Brooks, and K. Jacobson]

Four Preoperational Surveys were conducted dur-
ing the 1985 calendar year according to individual
protocols written to fulfill the DOE Order 5484. la
and DOE Draft Order 5480.2. These surveys estab-
lish the baseline radioecological status for the Nu-
clear Materials Storage Facility (NMSF) at TA-55,
the Test Fabrication Facility (TFF) at TA-35, the
Tritium Processing Facility (TPF) at TA- 16, and the
Ground Test Accelerator (GTA) and Weapons Neu-
tron Research Facility (WNRF) at TA-53. The data
collected at each survey site was digitized and perma-
nent computer files created. A detailed Preopera-
tional Survey Report will be written for each site
before they become operational.

The TA-55 complex includes many diverse facili-
ties such as TA-48, TA-35, TA-50, and plutonium
operations in TA-55. About one-third of all labora-

tory operations are near TA-55. The 1984 and 1985
preoperational survey protocols required extensive
air, TLD, soil, litter, plant, and animal sampling and
monitoring in the canyons and mesa tops surround-
ing these facilities. In 1984, 12 sites were sampled
and, in 1985, 31 sites were sampled. Each sampling
site was characterized ecologically to interpret the
sampling data. The ecological data for in-depth tran-
sect sites included a site description, plant and
animal species list, percentage ground cover meas-
urement, tree and shrub crown area, diameter-at-
breast-height, height, and tree age. These data were
digitized for each transect and added to the radio-
nuclide and soil hydrological data. Soils sampled
from the in depth transects were submitted for
nutrient and hydrological analyses. Radiochemical
analyses were earned out for the soil, litter, plant and
animal samples were done by the Environmental
Chemistry Group (HSE-9) for 239’2@Pu,137CU,total
uranium, and scandium. Cadmium, lead, chromium,
and mercury were also analyzed along with PCBS in
screening samples. PCBS were chosen for analysis
because waste oil is routinely dumped into Mortan-
dad Canyon and 10-Site canyons and its tributary
from several TA-35 mesa top facilities.

In addition to the preoperational survey screening
and in-depth site sampling, 96 soil samples were
analyzed as part of the Romero cabin study. These
data have been incorporated into the preoperational
survey data base.

The TFF will routinely handle gram levels of
tritium. Tritium (HTO) air monitoring is routinely
done near TA-52 southeast of TA-55. These long
term airboume tritium results are the major data set
for the preoperational survey baseline. Additional
tntium samples were taken on 29 sites surrounding
the TFF in the major mesa top drainages and on two
of the in-depth transect sites. The tritium soil, litter,
and plant samples were collected in sealed glass jars
in the field. The samples were then frozen until
analysis to reduce cross contamination and to arrest
bacterial tritium transformation. Tritium distillation
was done by the beaker and watchglass method.

One in-depth transect site directly south of TA- 16,
TPF, and nine surrounding soil screening sites were
sampled in 1985 for tritium, 239’20Pu, 137CS,total
uranium, scandium, lead, cadmium, mercury, and
chromium. The sampling and analysis procedures
were done according to protocol as described above
for the TA-55 samples. TA-16 will be resampled and
the protocol expanded due to a new facility and
operations for the TPF.
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Two ongoing studies at LAMPF have gathered
considerable environmental survey data for the waste
pond outfall and the LAMPF stack. An operational
Health Physics TLD network for gamma and neutron
radiation have been in place for many years.

The 1985 LAMPF preoperational survey consisted
of one in depth transect site and eleven screening
sites surrounding the ATSU and WNRF. Gamma
TLDs were placed at each sampling site. Neutron
dosimeters are being developed and calibrated for
employment on these sites. Soil, litter, plant, and
animal samples were analyzed for
TBe 57c0 134cs 3H S4Mn, 22Na, 83Rb, total uranium,>

137&, ‘mercuV, cadmium>scandium, lead, and
chromium. Tritium samples were handled and
analyzed as described above.

E. BIOTRAN Models [W. J. Wenzel and A. F.
Gallegos]

Validation of BIOTRAN for the soil, hydrological,
plant, and climate subroutines is the current goal of
the BIOTRAN program. Current emphasis in
validating the BIOTRAN models is focused on com-
paring the Cray computer simulations with real field
data for several portions of the model. Two areas of
validations are in progress, one using the decommis-
sioned radioactive waste site Area B data for scan-
dium, uranium, cesium, and plutonium and the other
using the Los Alamos 35 year weather record. The
validation procedure is to statistically compare each
subroutine with real data. After the validation is
completed the analysis shows areas where the model
could be changed to increase resolution.

Scandium, uranium, 137CS, and 239’2@Puwere
analyzed for the 1982 Area B soil, litter, leaf, bole
bark, bole wood, root bark, and root wood samples.
The Area B data set is unique because it is the only
data set where mature trees (greater than 27 years old)
have been found and sampled growing in transuranic
glovebox waste. This unique data set was used to
calibrate the radionuclide transport and root uptake
portions of BIOTRAN. The range of concentration
between soil and wood (xylem) in the trees was 4-6
orders of magnitude. BIOTRAN was expanded to
calculate the particle loading on the tree surfaces
(leaves, bark, branches, bole, roots) as well as inter-
nally from uptake. The 1982 soil radionuclide con-
centrations taken near and under the sampled plants
were used as input to the BIOTRAN soil subroutine
WATFLX. Simulations were carried out by integrat-
ing the soil source term from the Area B data over
depth for four vegetation types (contaminated

ponderosa pine 5, remaining Ponderosa pines, de-
ciduous trees, and shrubs). The 1982 Area B soil
source term was then input to WATFLX in layers
and a 40 year simulation was done. Simulated con-
centrations after 40 simulation years in and on the
litter, leaves, bole bark, bole wood, root bark, and
root wood for the four plant types were then regressed
against the measured Area B data for the same plant
types and elements. For scandium, a natural element
not disposed at Area B. the regression coefficient r =
0.96. For uranium r = 0.98 and cesium was 0.81.
Plutonium was lower at 0.33. A higher correlation (r
= 0.86) was achieved for cesium by increasing the soil
surface source term by the ratio of the litter to the soil
data. A higher correlation was also achieved (r =
0.92) for plutonium by multiplying the surface soil
source term by the ratio of the externally con-
taminated compartments (litter, leaves and bark) and
by multiplying by the ratio of the internal compart-
ments to increase or decrease the deep (second 50 cm
soil layer) soil source term. These analyses are de-
scribed in detail in a new Area B report (Wenzel
1986). The regression analyses indicate that a greater
effort (more thorough sampling) should be made to
sample the soil source term in three dimensions. It
would then be possible to back calculate the actual
source term (as well as predict future transport) using
environmental samples. The Area B analysis also
substantiates the utility of sampling scandium, a
widespread soil element, to act as a marker for analy-
sis. Since scandium was not discarded at Area B, its
distribution was much more homogeneous on the
site as reflected in the regressions.

F. Air Pollution Studies

1. Acid Rain Studies [D. Nochurnson and M. Tru-
jillo.] The Laboratory operates a wet deposition sta-
tion that is part of the National Atmospheric Depo-
sition Program Network. The station is located at the
Bandelier National Monument. Weekly samples are
collected and sent out for analysis to a central labora-
tory located at Colorado State University. The results
of the analysis, since the 1984 Annual Surveillance
Report, are reported in Tables G-48 and G-49. The
ionic concentrations and the quantities deposited are
quite variable. This variation reflects the variability
in the cleanliness of the atmosphere that the storm
clouds have come in contact with. The ions in the
rainwater are from both nearby and distant, man-
made, and natural sources. The natural pH of the
rainfall, without manmade contribution, is un-
known. The natural pH is most likely higher than 5.6,
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for rainwater in equilibrium with atmospheric
carbon dioxide because of the contribution from
alkaline soils. Seventy-five percent of the precipita-
tion samples had pH’s below 5 which indicates con-
tributions from acidic species.

2. Piiion Pine Sulfur Dioxide Study [R. Feren-
baugh, E. Gladney, L. Nelson, and M. Trujillo].
During 1985, a piiion pine study was initiated under
an interagency agreement with the National Park
Service. There are two parts to this study. One part
consists of fumigating piiion pine seedlings with
sulfur dioxide to determine injury thresholds. The
other part consists of collecting piiion pine foliage
and soil samples from selected national parks and
monuments for chemical analysis to determine back-
ground sulfur content.

There are three sets of fumigations to be completed
in the fumigation studies. One-year-old piiion pine
seedlings have been fumigated at various sulfur diox-
ide levels for three hour periods to determine the
visible injury threshold for acute fumigations. One-
year-old piiion pine seedlings are to be fumigated for
6-week periods at subvisible injury sulfur dioxide
concentrations to ascertain the effects of chronic
fumigations. Finally, germinating piiion pine seeds
are to be fumigated with sulfur dioxide to determine
the effects of the fumigation on germination success.
The acute fumigation experiments have been com-
pleted. Preliminary examination of the data indicates
that the threshold for visible injury is a 3-hour ex-
posure at a sulfur dioxide concentration of 3.25-3.75
ppm.

During 1984, soil and pifion pine vegetation sam-
ples were collected from Bandelier National Monu-
ment, Canyonlands National Park, Chaco Culture
National Historic Park, and Mesa Verde National
Park. A reconnaissance trip was made to Petrified
Forest National Park, but samples will not be col-
lected there until the spring of 1986. The vegetation
samples already collected have been separated into
year classes of needles, dried, and ground for analysis.
The Mesa Verde samples have been analyzed for
sulfur content. A preliminary evaluation of the data
indicates sulfur concentrations within ranges re-
ported elsewhere for pine foliage.

G, Studies at the Los Alamos Meson Physics Fa-
cility

1. Measurement and Modeling of External Radia-
tion from LAMPF Emissions [B. M. Bowen, W. A.
Olsen, D. M. Van Etten, and A. I. Chen]. Portable,
pressurized ionization chambers (PICS) continued to
measure short-term gamma radiation levels
produced by air activation products released from
LAMPF. These measurements were in addition to
those made by the thermoluminescent dosimeter
(TLD) network that measures long-term levels. A
Gaussian-type atmospheric dispersion model that
uses a dose conversion factor assuming an infinite
plume (uniform radionuclide concentrations are as-
sumed around receptor point) was used to predict the
radiation levels. Onsite meteorological and stack re-
lease data were inputs to the model.

Short-term external radiation levels were
measured by PICS at azimuths of 0° (north), 22°
(north-northeast), and 45” (northeast) from the
LAMPF stack across Los Alamos Canyon on State
Road 4. The average distance of each site from
LAMPF is 800 m (2600 ft). Daily and hourly con-
tributions of external radiation due to LAMPF were
determined by subtracting the background levels at
all sites. The background levels were estimated by
using the radiation levels during periods when the
LAMPF plume was not affecting the sites.

Predominant winds in the LAMPF area (East
Gate) are from the south to southwest (Figs. 26-28).
These winds carry the largest amount of radio-
nuclides and associated external radiation levels to
the north and northeast of LAMPF toward the PICS.

Daily model predictions, based on the integration
of 15-minute predictions, were made and compared
with measured values at the three sites (Fig. 32).
There is good correlation between the predicted and
measured data. Correlation is especially strong at the
NNE site. The slopes of the regression lines indicate
that the model as a whole closely predicts at the N
PIC, slightly overpredicts at the NNE site, and
slightly underpredicts at the NE site. Both the
measured and predicted values were approximately
70% less than the levels during 1984, due to the
implementation of emissions control.
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N, NNE, and NE of LAMPF on State Road
4.

Comparison of total measured external radiation
due to LAMPF with predicted values from the model
were made for 86 days on which necessary data were
available (Table 28). Note that the sum of the 24-
hour predictions closely match the measured values.
The long-term model, using average wind conditions
for the 86 days, also correlates well with the measured
values.

Average hourly external radiation levels over 86
days were also measured and predicted. Measured
radiation was relatively uniform at the N site, while
the diurnal variation is quite noticeable at the other
two sites, especially at the NE site. This diurnal
variability is due to the persistent SSW and SW winds

occurring at night, due to the channeling by the Rio
Grande Valley. Predicted levels routinely exceed
measured levels during the daytime hours, at the N
and NNE sites. It may be that some of the radio-
nuclides mix down into the canyon during the day-
time when turbulent mixing is the greatest.

The model was also used to predict annual external
radiation on State Road 4 during 1985 due to
LAMPF emissions. Predicted levels were slightly
higher than the measured values 21 mR to the NNE
of I.AMPF, 18 mR to the NE, 16 mR to the N, 11 mR
to the NNW, and 6 mR to the NW. This compares
with the 11.4 mrem measured by the TLD network.



Table 28. Comparison of Measured External Rndiation
Levels (mR) by PICS with Predicted Levels Due to

LAMPF Emissions for 86 days during 1985

sum of Long-Term
Site Measured 24-Hour I%dictions Made]

N 5.6
NNE 8.0
NE 7.0

2. Transport of Radionuclidea from the LAMPF
Lagoons [G. H. Braoks, Jr. (HSE9~ R. W. Feren-
baug~ and W. D. Purtyman]. The eflluent release
area near the Los Alamos Meson Physics Facility’s
(MMPFs) storage lagoons was sampled for a variety
of radionuclides (’Be, ~Mn, ‘3Rb, ‘~a, “CO, ‘H, and
‘%) twice during 1985, July and Decemer (Table
G-50). Samples were taken from 8 stations progress-
ing downstream from the point of discharge (station
1) to the confluence with Los Alamos Creek (station
8).

The concentration of each radionuclide in the
samples taken at LAMPFs effluent was less than 1%
of the Department of Energy’s Concentration Guide
for Controlled areas. In general, all of the radio-
nuclides’ concentrations were lower than in previous
years. Specifically, ‘Be found in the sediments in the
December sampling period, and 3H (water from the
July period and sediment from the December period)
were the lowest found since the inception of this
study (May 1979). Concentrations were found to be
half to ten-fold less of those seen in previous data
(ESG 1983,1984, 1985).

Concentrations in the limited sediment samples
collected during the December period were found to
be ten-fold less than those collected during the same
1984 period (with the exception of ~Mn, which was
about half the previous value). Because no water
samples were taken during the December collection
period due to the lack of any etlluent flow, the July
data can only be compared with last year’s figures. As
has been previously seen, there is a reduction in
concentrations from the winter to summer collection
periods; this is mainly due to the increased biotic
activity found during the summer periods. This ac-
tivity incorporates these isotopes into the metabolic
processes (Odum 1971, Menzel 1965, and Woodwell
1967). The data appear consistent with the previous
years.

5.1 7.0
8.3 9.3
5.9 7.9

At the point of discharge, the concentrations in
sediment are significantly lower than those of the
next sampling point. This is primarily due to the lack
of an adequate medium that will adsorb the racb
nuclides, such as found further down the stream. As
has been seen in previous years, the concentrations of
all of the radionuclides declines drastically past sam-
pling station 4, where effluent sinks into the alluvium
precluding any further movement of radionuclides
down the stream channel.

It was noted earlier that all of the sediment concen-
trations calculated in the December period were
greatly reduced from either the July 1985 or Decem-
ber 1984 sampling period. This can be attributed to
the redesign of the LAMPF lagoon are% where this
year a third lagoon was implemented into the design
of the facility. The third lagoon is directly south of the
existing lagoons, approximately 1.3 times larger that
either of the two. With this third lagoon in place, little
(if any) eflluent is now released to the stream. channel,
thus drastically reducing both the recharge rate that
the stream channel encounters, and the active con-
centrations found in the samples. Because the ef-
fluent flow has been all but eliminated, the concentra-
tions in the sediments can be seen to decrease within
the short sampling times of our schedule.

With the new configuration of the LAMPF lagoon
system, the radionuclide concentrations in the sedi-
ments should decrease over the next several sampling
periods (especially apparent with the short-lived
isotopes, such as ‘Be and ‘iMn). This phenomenon
should be apparent (but not as pronounced) in the
water concentrations, where longer holding times
provided by the third pond will allow longer decay
times and lower levels of activity discharged to the
stream channel. Activity concentrations in water be-
ing discharged to the lagoons from the beam stop and
other areas are governed by the use of the beam line
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and other associated experiments, which still pro-
duce high levels in the discharge to the ponds.

H. Related Environmental Studies [N, Becker]

1. Heavy Metals in Runoff. Snowmelt runoff sam-
ples were collected in four canyons within the Labo-
ratory boundary; they were Pajarito Canyon at Tech
Area 18, Water Canyon at State Road 4, Potrillo
Canyon above Eenie Site, Fence Canyon at Meenie
Site, and Fence Canyon below Moe Site. All these
canyons drain Laboratory firing sites. Runoff sam-
ples were collected about once a week for as long as
there was runoff at the collection site. Samples were
analyzed for beryllium,lead, and mercury.

Analyses for metals in solution in snowmelt runoff
are presented in Table 29. The limits of detection in
the analysis present difficulty in interpreting the data.
Lead in solution, when taking into account the stan-
dard deviation of the results, could exceed primary
drinking water standards (Table 29). However, none

of this water is used for municipal, agricultural, or
industrial purposes.

Mercury in solution is, in all instances, below
primary drinking water standards. There are no stan-
dards for beryllium in water, all concentrations are
below 50 pg/L

Analyses for metals in suspended sediments in
snowmelt runoff are presented in Table 30. The
limits of detection in the analyses present difficulty in
interpreting the data. Beryllium in suspended sedi-
ments is less than 10 pg/g in all instances (Table 30).
This compares with a mean beryllium concentration
of about 1 pg/g in background soil samples in north-
ern New Mexico and 2 ~g/g in averaged background
soil samples collected on Sigma Mesa on Laboratory
land for preoperational surveys, before construction
activities began in that area (Ahlquist 1977, Feren-
baugh 1986). Lead in suspended sediment in runoff
ranges from less than 34 to 130 pg/g (Table 30). This
compares with an average background sample of 23

Table 29. Metals in Water -1985

(M@-)

Beryllium
Pajarito Canyon at TA- 18
Water Canyon at State Road 4
Potrillo Canyon Above Eenie Site
Fence Canyon at Meenie Site
Fence Canyon Below Moe Site

Lead
Pajarito CanyonatTA-18
Water Canyon at State Road 4
Potrillo Canyon Above Eenie Site
Fence Canyon at Meenie Site
Fence Canyon Below Moe Site
Drinking Water Standards’

Mercury
Pajarito Canyon at TA- 18
Water Canyon at State Road 4
Potnllo Canyon Above Eenie Site
Fence Canyon at Meenie Site
Fence Canyon Below Moe Site
Drinking Water Standards’

Number of
Samples

19
1

10
2
2

19
1

10
2
2

19
1

10
2
2

Mean

<21
<50
<31
<50
<19

<106
<1oo

<95
<1oo

<77
50

<0.6
<0.2
<0.3
<0.2

0.2
2

Standard
Deviation

16
—

16
0

0

48
—

17
0

0

0.8
—

0.2
0
0

‘Maximum Concentration in Drinking Water, U.S. Environmental Protection
Agency, “National Interim Primary Drinking Water Regulations,” U.S.
Environmental Protection Agency report EPA-570/9-76-O033 ( 1976).
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Table 30. Metals in !hapended Sedhnen&! -1985

(J4Kk)

Beryllium
Pajarito Canyon at TA-I 8
Water Canyon at State Road 4
Potrillo Canyon Above l%mieSite
Fenee Canyon at Meenie Site
Fence Canyon Below Moe Site

had
Pajarito CanyonatTA-18
Water Canyon at State Road 4
Potrillo Canyon Above Eenie Site
Fence Canyon at Meenie Site
Fenee Canyon Below Moe Site

Menmry
Pzjarito CanyonatTA-18
Water Canyon at State Road 4
Potrillo Canyon Above Eenie Site
Fenee Canyon at lUeenie Site
Fence Canyon Below Moe Site

pg/g in Sigma Mesa background samples (Feren-
baugh 1986). Mereury in suspended sediment in
runoff is less than 1 pg/g (Table 30). This compares
with an average background sample of 0.02 ~~g
(Ferenbaugh 1986).

2. Environmental Monitoring at the Fenton Hill
Site ~. D. Purtymuq N. M. Becker, R W. Feren-
ba~ M. N. Ma- and M. C. Williams (HSE-9)]

a. Introduction. The Los Alamos National Lab-
oratory is currently evaluating the feasibility of ex-
tracting thermal energy from the hot dry rock geo-
thermal reservoir at the Fenton Hill Geothermal Site
(TA-57). The site is located about 45 km west of Los
Alamos on the southwestern edge of the Vanes
Caldem. The hot dry rock energy concept involves
drilling two deep holes, connecting these holes by
hydraulic fracturing and bringing the thermal energy
to the surface by circulating water through the sys-
tem. Environmental monitoring is done at the site to
assess any impacts of the geothermal operations.

Nmnberof
samples Mean

18 <lo
1 <10

10 <6
2 2
2 <6

18 <87
1 130

10 <88
2 74
2 <34

18 <1
1 0.3

10 <0.8
2 <0.03
2 0.8

standard
Deviation

7
—

3
0
6

56
—

69
94
36

2
—

0.9
0.03
0.5

b. Chemical Quality of Surface and Grotmd
Water. The chemieal quality of surface and ground
water in the vicinity of TA-57 (Fig. 33) has km
determined for use in geohydrologic and environ-
mental studies. These water quality studies began
before cmstruction and testing of the hot dry rcwk
system (Furtymun, 1974D). As samples are collected
in November or Deeember, results are published the
following year.

Sufiaee water stations(13 on the Jemez River, the
Rio Guadalupe, and their tributies) are divided
into four general groups based on common chemical
pro~rties of predominate ions and TDS (Table 31).
The predominate ions are (1) sodium and chloride,
(2) czdeium and bicarbonate, (3) calcium and sulfhte,
and (4) sodium and bicarbonate.

Ground water stations (five mineral and hot
springs, one well, and five springs) are grouped with
predominate ions: (1) sodium and chloride, (2) cal-
cium and bicarbonate, and (3) sodium and
bicarbonate (Table 31).

There was no signifiamt change in the chemical
quality of surface and ground water at the individual
stations in 1983 when compared with previous years’

91



f“

EXPLANATION

IX VILLAGE OR PUEBLO

@TA-57

A SURFACE WATER STATION

● WELL

+ SPRING

Scale

0= 2_3 4_5 ~ km

Fig. 33. Sample stitions forsufiace andground water nearthe Fenton Hill Site(TA-57).



Table 31. Predominate Ions in SurfaceandGroundWaters
and Ponds at FentonHill Geothermal!Nte

(concentrationsin mg/J?)
November1984”

SurfaceWater GroundWater

Na cl TDS Na TDS

Sodium Chloride
Redondo Creek (U)
Jemez River (R)
Jemez River (S)

Sodium Chloride
Lot. JF-1 (Hot Spr)
Lot. JF-5 (Hot Spr)

10
68
74

39
92
92

117
364
376

925
965

1100
2500

1754
3268

Ca HC03 TDS
Ca HC03 TDS

Calcium Bicarbonate
H-I-1(Supply Well)
Lot. 39 (Spr)

Calcium Bicarbonate
San Antonio Creek (N)
Rio Cebolla (T)
Rio Gua&lupe (Q)
Lake Fork 1(LF-1)
Lake Fork 2 (LF-2)
Lake Fork 3 (LF-3)
Lake Fork 4 (LF-4)

38
15

112
41

219
10213

19
45
19
20
13
13

55
74

139
60
80
55
71

126
156
212
152
183
97

110

Na HC03 TDS

Sodium Bicarbonate
JS-2, 3 (Spr)
JS-4, 5 (Spr)
Lot. 4 (Spr)
I-m. 31 (Spr)
RV-2 (Hot Spr)
RV-4 (Hot Spr)
RV-5 (Hot Spr)

17
17
32
13
23
54
20

90
84

140
59
48

119
70

200
174
220
111
145
230
148

Cac S04 TDS

Calcium Sulfate
Sulphur Creek (V)
Sulphur Creek (F)

54
59

295
94

518
168

Na HC03 TDS

Sodium Bicarbonate
Jemez River (J) 57 168

‘$x Fig. 33 for sampling locations. One sample taken at each location.

chemical analyses. Some slight variations are caused
by normal seasonal variations.

Since last year’s surveillance report, the only new
data are 1982 arsenic data for roots and foliage and
1983 fluoride and lithium data for roots, foliage, and
soil. The 1983 flouride data from roots and foliage
generally represent a decrease from the 1982 data, but
fluoride in roots and foliage has been quite variable
from year to year, so this is not necessarily indicative
of any trend. The other new data do not show the
trend of decrease with progression down the canyon
that has been evident in previous years. This may
indicate that what appeared to be an accumulation of
these elements immediately below the discharge
point is dissipating since discharges from the ponds
have ceased.

c. Fenton Hill Soil and Vegetation Samples.
Samples of vegetation and soil from the channel
bottom and the canyon bank below Pond GTP-3
have been collected annually, except for 1984, since
1978. The collected samples are analyzed for arsenic,
boron, cadmium, fluoride, and lithium. The sam-
pling locations are at distances of 100, 200, 400, and
1000 m down canyon from the Pond GTP-3 dis-
charge point. An additional sample is collected from
the canyon bottom far down the canyon at its junc-
tion with Lake Fork Canyon. The most recent data
are shown in Table G-51.
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X. PUBLICATIONS OF THE ENVIRONMEN-
TAL SURVEILLANCE GROUP IN 1985

Environmental Surveillance Group, “Environmental
Surveillance at Los Alamos during 1984” Los
Alamos National Laboratory report LA-10421-
ENV (April 1985).

R. W Ferenbaugh, “Environmental interactions of
Sulphlex pavement, an alternative to asphalt” In-
vited paper presented at the annual meeting of the
Pacific Division of the American Association for
the Advancement of Science, Missoula, MT (June
10-13,1985).

T. S. Foxx and G. D. Tiemey, “Status of the Flora of
the Los Alamos National Environmental Research
Park. Checklist of Vascular Plants of the Pajarito
Plateau and Jemez Mountains” Los Alamos Na-
tional Laboratory report LA-8050-NERP, Vol. III
(June 1985).

W. R. Hansen and J. C. Rodgers, “Radiological
Survey and Evaluation of the Fallout Area from
the Trinity: Chupadera Mesa and White Sands
Missile Range, New Mexico” Los Alamos Na-
tional Laboratory report LA- 110256-MS (June
1985).

ment Yield, and Contaminant Transport in Los
Alamos County, New Mexico” Los Alamos Na-
tional Laboratory report LA- 10335-MS (April
1985).

B. Perkins and G. L. DePoorter, “Plants and their
Relationship to Soil Moisture and Tracer Move-
ment” Los Alamos National Laboratory report
LA-102 16-MS (November 1985).

W. D. Purtymun, N. M. Becker, and M. Maes,
“Water Supply at Los Alamos During 1983” Los
Alamos National Laboratory report LA-10327-PR
(February 1985).

R. W. Vocke, “Case Histories of EA Documents for
Nuclear Waste” Los Alamos National Laboratory
report LA-UR-85-507 (March 1985).

M. K. Wallwork-Barber, K. A. Lyall, and R. W.
Ferenbaugh, “Thallium movement in a simple
aquatic ecosystem” Journal of Environmental Sci-
ence and Health A20: 689-700(1985).

W. J. Wenzel and A. F. Gallegos 1985. “EFFECTS:
Documentation and Verification for a BEIR III
Cancer Risk Model Based on Age, Sex, and
Population Dynamics for BIOTRAN.” Los Ala-
mos National Laboratory report LA-10371-MS

L. J. Lane, W. D. Purtymun, and N. M. Becker, “New
Estimating Procedures for Surface Runoff, Sedi-
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APPENDIX A

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

Throughout this report, concentrations of radioac-
tive and chemical contaminants in air and water
samples are compared with pertinent standards and
guidelines in regulations of federal and state agencies.
Comparable standards for soils, sediments, and food-
stuffs are not available. Laboratory operations are
conducted in accordance with directives and
procedures regarding compliance with environmen-
tal standards. These directives are contained in DOE
Order 5480. 1A (Environmental Protection, Safety,
and Health Protection Program for DOE Operations)
Chapter XI (Requirements for Radiation Protec-
tion); DOE Order 5484.1 (Environmental Radiation
Protection, Safety, and Health Protection Informa-
tion Reporting Requirements), Chapter III (Effluent
and Environmental Monitoring Program Require-
ments); and DOE Order 5480.4 (Environmental
Protection, Safety, and Health Protection Standards).
All of these DOE orders are in the process of being
revised, and, although draft orders have been
prepared, they have not been finalized.

The DOE regulates radiation exposure to the pub-
lic and the worker by limiting the radiation dose that
can be received. Because some radionuclides remain
in the body and result in exposure long after intake,
DOE requires consideration of the dose commitment
caused by inhalation, ingestion, or absorption of such
radionuclides. This involves integrating the dose re-
ceived from radionuclides over a standard period of
time. For this report, 50-year dose commitments
were calculated using dose factors from Reference
Al. The dose factors adopted by DOE are based on
the recommendations of Publication 30 of the Inter-
national Commission on Radiological Protection
(ICRP).~ Those factors used in this report are
presented in Appendix D.

In 1985, DOE adopted interim limits that lowered
its Radiation Protection Standard (RPS) for mem-
bers of the general public, in accordance with EPA
regulations outlined in 40 CFR 6 1.A3’A4Table A- 1 lists
currently applicable RPSS for operations at the Labo-
ratory. Concentrations of radionuclides that are

measured at onsite stations are compared with
DOE’s Concentration Guides (CGS) for Controlled
Areas as listed in Chapter XI, DOE Order 5480.1
(Table A-2). Offsite measurements are compared
with DOES Derived Concentration Guides (DCGS)
for Uncontrolled Areas, based upon a revised RPS
for the general public of 100 mrem/yr effective dose
equivalent. ‘5 These DCGS represent the smallest esti-
mated concentrations in water or air, taken in con-
tinuously for a period of 50 years, that will result in
annual effective dose equivalents equal to the RPS of
100 mrem. The new RPSS and the information in
Reference A 1 are based on recommendations of the
ICRP, the recommendations of EPA’s 40 CFR 61,
and the National Commission on Radiation Protec-
tion and Measurements (NCRP).A2’A3’A4

The DCG for airborne radioactivity is the concen-
tration that, if inhaled continuously, will result in an
effective dose equivalent equal to the DOE’s RPS of
100 mrem/year for all pathways.A3 The effective dose
equivalent is the hypothetical whole body dose that
would result in the same risk of radiation-induced
cancer or genetic disorder as a given exposure. The
effective dose is the sum of the individual organ
doses, weighted to account for the sensitivity of each
organ to radiation-induced damage. The weighting
factors are taken from the recommendations of the
ICRP. The effective dose equivalent includes dose
from both internal and external exposure.

For each radionuclide, the DCG was calculated by

DCG = RPS/(BR oDCF)

where, RPS = 0.1 rem/year, the DOE Radiation
Protection Standard,A3

BR = 8.400 X 109 mP/year, the breathing
rate for the standard man,A2 and

DCF = the dose conversion factor giving the
effective dose in rem/~Ci inhaled.A1
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Table A-1. DOE Radiation ProtectionStandardsforExternaland InterrudExposures

Exposoreof Any Memberof the Pobli&

1. All pathways

AnnualEffectiveDose @dvalentb at
Point of MaximumProbableExposure

500 mrem
100mrem

Occasional annualc exposure
Prolonged annualc exposure

No individual organ shall receive an annual dose equiva-
lent in excess of 5000 mrem.

2. Air pathway onlyd

AnnualDose Equivalentat Pointof
MaximumProbableExposure

Whole body dose 25 mrem
Any organ 75 mrem

OccupationalExposuresa

Type of Exposure

Whole body, head and trunk, gonads, lens of
the eyee, red bone marrow, active blood
forming organs

Unlimited area of the skin (except hands and
forearms); other organs, tissues, and organ
systems (except bone)

Bone

Forearmsf

Hands and feetf

Exposure Period

Year
Calendar Quarter

Year
Calendar Quarter

Year
Calendar Quarter

Year
Calendar Quarter

Year
Calendar Quarter

Dose Equivalent

5000 mrem
3000 mrem

15000 mrem
5000 mrem

30000 mrem
10000 mrem

30000 mrem
10000 mrem

75000 mrem
25000 mrem

aIn keeping ~th DOE policy, exposures shall Ix.limited to as small a ffaction of the respective annual dose limits as

practicable. These Radiation Protection Standards apply to exposures from routine Laboratory operation, excluding
contributions from cosmic, terrestrial, global fallout, self-imadiation, and medical diagnostic sources of radiation.
Routine operation means normal, planned operation and does not include actual or potential accidental or
unplanned releases. Exposure limits for any member of the generrd public are taken from Reference A3. Limits for
occupational exposure are taken from DOE Order 5480.1, Chapter XL
bAs used by DOE, effective dose equivalent includes both the effective dose equivalent from external radiation and
the committed effectivedose equivalent to individual tissues from ingestion and inhalation during the calen&r year.
cFor the Pumoses of DoE’s Radiation Protection Standard, a prolonged exposure will ~ one that lasts, or is

~dicted to last, longer than 5 years.
These levels are from EPA’sregulations promulgated under the Clean Air Act (40 CFR61, Subpart H).

e~~ exposure MOW XX) Icev will not penetrate the lens of the eye; therefore, the applicable limit for beta radiation
of these energies would be that for skin, 15000 mrem/year.
‘All reasonable effort should be made to keep exposure of forearms and hands within the general limit for skin.
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Table A-2. DOE’s Derived Concentration Guides (DCG) for Uncontrolled Areas
and Concentration Guides (CG) for Controlled Areas (pCi/mQ~

DCGS for CGS for
Uncontrolled Areas Controlled Areas

Nuclide Air Water Air Water

3H

‘Be
89sr

90c&.b

137c~

234U

235u

238u

238pU

239pUb

240pu

241Am

U, natural’

1 x 10-’
5x 10-8
3 x 10-’0
9 x 10-’2
4 x 10-’0
9 x 10-’4
1x 10-’3
1x 10-’3
3 x 10-’4
2 x 10-’4
2 x 10-’4
2 x 10-’4

(pg/m3)
1x 10+5

2x 10-3
1x 10-+
2x 10-5
1x 10-6
3x 10-6
5x 10-2
6X 10-7
6X 10-7
4x 10-’
3x 10-’
3x 10-7
6X 10-8

(mg/1)

8X 10-1

5 x 10-6
1 x 10-6
3 x 10-8
1 x 10-9
1 x 10-8
1 x 10-’0
1 x 10-’0
7x 10-’1
2 x 10-’2
2x 10-’2
2x 10-’2
6X 10-12

(pg/m3)
2x 10+8

1 x 10-’
5X1 O-2
3x 10-4
1 x 10+
4x 10-4
1 x 10-4
1 x 10-’4
2x 10-5
1 x 10-4
1 x 10-4
1 x 10-’4
1 x 10-4

(mg/!2)

6X 10+1

Wuides for uncontrolled areas are based upon DOE’s Radiation Protection Standard (RPS)
for the general public;A5 those for controlled areas are based upon occupational RpSS ‘rem

DOE Order 5480.1, Chapter XI. Guides apply to concentrations in excess of that Occurnng
naturally or due to fallout.

bGuides for 239Puand ‘Sr are the most appropriate to use for gross alpha and gross beta,
respectively.

COnecurie of natural uranium is equivalent to 3000 kg of natural uranium. Therefore, uranium
masses may be converted to DOE’s “uranium special curie” by multiplying by
3.3 X 10-(3 ~Ci/pg.

Similarly, the DCGS for waterborne radioactivity are
the concentrations that will result in an effective dose
equivalent of 100 mrem/year if ingested con-
tinuously. They are calculated using

DCG = RPS/(ING oDCF)

where, RPS = 0.1 rem/year, the DOE Radiation

ING

DCF

Protection Standard,A3

= 7.3 X 105 mf/year, the rate of inges-
tion of drinking water for the stan-
dard man,ti and

= the dose conversion factor giving the
effective dose in rem per pC~ in-
gested.A1

Radionuclide concentrations in
uncontrolled areas measured by

100

air and water in
the Laboratory’s

surveillance program are compared to these DCGS in
this report. In addition to the 100 mrem/year effec-
tive dose RPS, exposures from the air pathway are
also limited by the EPA’s standard of 25 mrem/year
(whole body) and 75 mrem/year (any organ) (Table
A-1 ). To demonstrate compliance with these stan-
dards, doses from the air pathway are compared
directly with these dose limits in this report.

For chemical pollutants in drinking water, stan-
dards have been promulgated by the Environmental
Protection Agency and adopted by the New Mexico
Environmental Improvement Division (Table A-3).
The EPA’s primary Maximum Contaminant Level
(MCL) is the maximum permissible level of a con-
taminant in water that is delivered to the outlet of the
ultimate user of a public water system.A7 The EPA’s
secondary water standards control contaminants in
drinking water that primarily affect esthetic qualities
associated with public acceptance of drinking
water’8 At considerably higher concentrations of
these contaminants, health implications may arise.



Table A-3. Maximum Contaminant Uvel (MCL) in Water Supply
for Inorganic Chemicals and Radiochemicalsa

Inorganic Chemical MCL Radiochemical MCL
Contaminant (mg/Q) Contaminant (~Ci/mQ)

Primary Standard

Ag
As
Ba
Cd
Cr
I=
Hg
N03
Pb
Se

c1
Cu
Fe
Mn
S04

Zn
TDS
pH

0.05 137c~ 200 x 10-9
0.05 Gross alphab 15x 10+
1.0 3H 20x 10-+
0.010 23L7fi 15x 10-$’
0.05 239fi 15x 10+
2.0
0.002

45
0,05
0.01

Secondary Standards

250
1.0
0.3
0.05

250
5.0

500
6.5- 8.5

———. ——— —_—

‘Source: References Al and A8.
bSee text for discussion of application of gross alpha MCL and gross alpha screening level of
5 X 10-9 pCi/mL
‘Based on annual average of the maximum daily air temperature of 14.6 to 17.7”C.

Radioactivity in drinking water is regulated by
EPA regulations contained in 40 CFR 141.*8 These
regulations provide that combined 22sRa and 228Ra
may not exceed 5 X 10–9 LCi/mf!. Gross alpha ac-
tivity (including 22sRa, but excluding radon and
uranium) may not exceed 15 X 10-9 pCi/mQ. A
screening level of 5 X 10-9 pCi/mQ is established to
determine when analysis specifically for radium
isotopes is necessary. In this report, plutonium con-
centrations are compared with the gross alpha stan-
dard for drinking water (Table A-3). For manmade
beta and photon emitting radionuclides, drinking
water concentrations are limited to concentrations
that would result in doses not exceeding 4 mrem/yr,
calculated according to a specified procedure.

The EPA*9 established minimum concentrations
of certain contaminants in a water extract from
wastes for designation of these wastes as hazardous

by reason of toxicity. The Extraction Procedure (EP)
must follow steps outlined by EPA in 40 CFR 261,
Appendix II. In this report, the EP toxicity minimum
concentrations (Table A-4) are used to compare to
concentrations of selected constituents in extracts
from the Laboratory’s active waste areas.
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Table A-4. Minimum Concentrations of Inorganic
Contaminants for Meeting EPA’s Extraction Proce-
dure Toxicity Characteristic for Hazardous Waste’

Contaminant

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Criteria
Concentration

(mgl$!)

5.0
100.0

1.0

1.0

5.0

0.2
1.0
5.0

‘Source: Reference A9.

A3. U.S. Department of Energy, “Radiation Stan-
dards for the Protection of the Public in the
Vicinity of DOE Facilities,” memorandum from
William A. Vaughan, Assistant Secretary for
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ment of Energy (August 5, 1985).
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APPENDIX B

PROCEDURES SAMPLING, DATA HANDLING, AND QUALITY ASSURANCE

A. Thermoluminescent Dosimeters

The thermoluminescent dosimeters (TLDs) used
at the Laboratory are lithium fluoride (LiF) chips, 6.4
mm square by 0.9 mm thick. The TLDs, after being
exposed to radiation, emit light upon being heated.
The amount of light is proportional to the amount of
radiation to which the TLD was exposed. The TLDs
used in the Laboratory’s environmental monitoring
program are insensitive to neutrons, so the contribu-
tion of cosmic neutrons to natural background radia-
tion is not measured.

The chips are annealed at 400”C for 1 h and then
cooled rapidly to room temperature. This is followed
by annealing at 10VC for 1 h and again cooling
rapidly to room temperature. In order for the anneal-
ing conditions to be repeatable, chips are put into
rectangular borosilicate glass vials that hold 48 LiF
chips each. These vials are slipped into a borosilicate
glass rack so they all can be placed at once into the
ovens maintained at 40(Y’Cand 100”C.

Four LiF chips constitute a dosimeter. The LiF
chips are contained in a two part threaded assembly
made of an opaque yellow acetate plastic. A calibra-
tion set is prepared each time chips are annealed. The
calibration set is read at the start of the dosimetry
cycle. The number of dosimeters and exposure levels
are determined for each calibration in order to effi-

ciently use available TLD chips and personnel. Each
set contains from 20 to 50 dosimeters. These are
irradiated at levels in the range between OmR and 80
mR using an 8.5 mCi 137CSsource calibrated by the
National Bureau of Standards.

A factor of 1 rem (tissue) = 1.050 mR is used in
evaluating the dosimeter data. This factor is the
reciprocal of the product of the roentgen-to-rad con-
version factor of 0.958 for muscle for 137CSand the
factor 0.994, which corrects for attenuation of the
primary radiation beam at electronic equilibrium
thickness. A rad-to-rem conversion factor of 1.0 for
gamma rays is used as recommended by the Interna-
tional Commission on Radiation Protection. B1’B2A
method of weighted least squares linear regression is

used to determine the relationship between TLD
reader response and dose (weighting factor is the
variance).B3

The TLD chips used are all from the same produc-
tion batch and were selected by the manufacturer so
that the measured standard deviation in TL sensitiv-
ity is 2.0 to 4.0% of the mean at a 10 R exposure. At
the end of each field cycle, whether calendar quarter
or the Los Alamos Meson Physics Facility operation
cycle, the dose at each network location is estimated
from the regression along with the regression’s upper
and lower 95% confidence limits at that estimated
value ~ At the end of the calendar year, individual
field cycle doses are summed for each location. Un-
certainty is calculated as summation in quadrature of
the individual uncertainties.B3

B. Air Sampling

Samples are collected monthly at 26 continuously
operating stations. ‘5 Air pumps with flow rates of
about 3 f!/sec are used. Atmospheric aerosols are
collected on 79 mm diameter polystyrene filters.
Each filter is mounted on a cartridge that contains
charcoal. This charcoal is not routinely analyzed for
radioactivity. However, if an unplanned release oc-
curs, the charcoal can be analyzed for any 1311it may
have collected. Part of the total air flow (2.4 to 3.1
ml/see) is passed through a cartridge containing
silica gel to adsorb atmospheric water vapor for
tritium analyses. Air flow rates through both sam-
pling cartridges are measured with rotameters and
sampling times recorded. The entire air sampling
train at each station is cleaned, repaired, and
calibrated on an as-needed basis.

Two clean, control filters are used to detect any
possible contamination of the 26 sampling filters
while they are in transit. The control filters accom-
pany the 26 sampling filters when they are placed in
the air samplers and when they are retrieved. Then
the control filters are analyzed for radioactivity just
like the 26 sampling filters. Analytical results for the
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control filters are subtracted from the appropriate
gross analytical results to obtain net analytical data.

At one onsite location (N050-E040) atmospheric
radioactivity samples are collected weekly. At-
mospheric particulate matter on each weekly filter is
counted for gross alpha and gross beta activities,
which help trace temporal variations in atmospheric
radioactivity concentrations. The same measure-
ments are made on a monthly filter from the
Espaiiola (Station 1) regional air sampler.

On a quarterly basis, the monthly filters for each
station are cut in half. The filter halves are combined
to produce two quarterly composite samples for each
station. The first group is analyzed for 238Pu,239’2WPU,
and 24*Am(on selected filters). The second group of
filter halves is saved for uranium analyses.

Filters from the first composite group are ignited in
platinum dishes, treated with HF-HN03 to dissolve
silica, wet ashed with HN03-H202 to decompose
organic residue, and treated with HN03-HC1 to
ensure isotopic equilibrium. Plutonium is separated
from the resulting solution by anion exchange. For 11
selected stations, americium is separated by cation
exchange from the eluent solutions resulting from the
plutonium separation process. The purified pluto-
nium and americium samples are separately elec-
trodeposited and measured for alpha-particle emis-
sion with a solid state alpha detection system. Alpha
particle energy groups associated with the decay of
238Pu,239’2WPU,and 241Amare integrated and the con-
centration of each radionuclide in its respective filter
sample calculated. This technique does not differen-

2mPu. Uranium analyses bytiate between 239Puand
neutron activation analysis (see Appendix C) are
done on the second group of filter halves.

Silica gel cartridges from the 26 air sampling sta-
tions are analyzed monthly for tritiated water. The
cartridges contain a small amount of blue “indicat-
ing” gel at each end to indicate the degree of dessicant
saturation. During cold months of low absolute
humidity, sampling flow rates are increased to ensure
collection of enough water vapor for analysis. Water
is distilled from each silica gel cartridge and an
aliquot of the distillate is analyzed for tritium by
liquid scintillation counting. The amount of water
absorbed by the silica gel is determined by the dif-
ference between weights of the gel before and after
sampling.

Analytical quality control for analyses done in the
air sampling program are described in Appendix C.
In brief, both blanks and standards are analyzed in
conjunction normal analytical procedures. About
10% of the analyses are devoted to quality control.

C. Water Sampling

Surface and ground water sampling stations are
grouped by location (regional, perimeter, onsite) and
hydrologic similarity. Water samples are taken once
or twice a year. Samples from wells are collected after
sufficient pumpage or bailing to ensure that the sam-
ple is representative of the aquifer. Spring samples
(ground water) are collected at the discharge point.

The water samples are collected in 4-k?(for radio-
chemical) and 1-1(for chemical) polyethylene bottles.
The 4-1 bottles are acidified in the field with 5 ml of
concentrated nitric acid and returned to the labora-
tory within a few hours of sample collection for
filtration through a 0.45-~m pore membrane filter.
The samples are analyzed radiochemically 137CS,
238Pu 239’2WPU,3H and total U, as well as for gross
alph~, gross beta, and gamma activities. Water sam-
ples for chemical analyses are handled similarly.

Storm runoff samples are analyzed for radio-
nuclides in solution and suspended sediments. The
samples are filtered through a 0.45-~m filter. Solu-
tion is defined as filtrate passing through the filter,
while suspended sediment is defined as the residue
on the filter.

D. Soil and Sediment Sampling

Two soil sampling procedures are used. The first
procedure is used to take surface composite samples.
Soils samples are collected by taking 5 plugs, 75 mm
(3.0 in.) in diameter and 50 mm (2.0 in.) deep, at the
center and corners of a square area 10 m (33 ft) on a
side. The five plugs are combined to form a com-
posite sample for radiochemical analysis.

The second procedure is used to take surface and
subsurface samples at one sampling location. Sam-
ples are collected from three layers in the top 30 cm
(12 in.) of soil. A steel ring is placed on the surface of
the soil at the sampling point. The soil enclosed by
the ring is then collected by under-cutting the ring
with a metal spatula. A second spatula is then placed
on top of the ring and the sample is transfered into a
plastic bag. The plastic bag is then marked with
identifying information: collection date, location, in-
itials of collector, and depth of soil collected.

The second step is to use a stainless steel core to
collect a sample from the 1- to 10-cm (0.4 to 4 in.)
layer. The core is placed directly on the surface
cleared by the first sample and driven into the
ground. When the core is at surface level, the
surrounding soil is cleared away from the core to
avoid cross contamination of the sample. Next a
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shovel or spatula is driven horizontally under the
core and the sample is transferred into a plastic bag.
The bag is labelled as described in the previous
paragraph.

A scoop or shovel is driven vertically downward
from the bottom of the 1- to 10-cm (0.4 to 4 in.)
sample cavity to collect a sample from the 10- to 30-
cm (4 to 12 in.) layer. Care is exercised to prevent
cross contamination from surrounding soil. The col-
lected sample is transfered into a plastic bag and
labelled.

All three layers are preserved by freezing. All
equipment used for collection of these samples is
washed with a soap and water solution and dried with
paper towels. This is done before each sample is
taken to reduce the potential for cross contamination.

Sediment samples are collected from dune buildup
behind boulders in the main channels of perennially
flowing streams. Samples from the beds of intermit-
tently flowing streams are collected in the main chan-
nel.

Depending on the reason for taking a particular
soil or sediment sample, it may be analyzed to detect
any of the following gross alpha and gross beta
activities, total uranium, 90Sr, 137CS, 238Pu, and
239S2@PU.Moisture distilled from soil samples may be
analyzed for 3H.

E. Foodstuff Sampling

1. Garden Soils, Vegetables and Fruit. Two
separate sets of samples are taken at each garden, one
set for tritium and the other set for other radio-
nuclides.B7 For tritium analysis, samples are sealed in
a 500 ml plastic bottle and then placed within a 1-Q
glass jar while in the field. All tritium samples are
then frozen until analysis using the beaker and watch-
glass method.

Samples of90Sr, uranium, plutonium, and 137CSare
placed in plastic bags and frozen until analysis time.
Vegetables and fruit samples are washed as if
prepared for consumption and quantitative wet, dry,
and ash weights are determined. Soils are split and
dried at 100T before analysis. A complete sample
bank is kept until all radiochemical analyses are
completed.

2. Fish, Sediment, and Reservoir Sampling. At
each reservoir, gill nets are used to trap fish.B7 Fish,
sediment, and water samples are transported under
ice to the Laboratory for preparation. Sediment and
water samples are submitted directly for radio-
chemical analysis. Fish are individually washed as if

for consumption, dissected, and wet, dry, and ash
weights determined quantitatively.

F. Meteorological Monitoring

Meteorological data are continuously monitored
on instrumented towers at five Laboratory locations.
Measurements include wind speed and direction,
standard deviations of wind speed and direction,
vertical wind speed and its standard deviation, air
temperature, dewpoint temperature, relative
humidity, solar radiation, and precipitation.

These parameters are measured at discrete levels
on the towers at heights ranging from ground level to
91 m (300 ft). Each parameter is measured every 3 to
5 sec and averaged or summed over 15 min intervals.
Data are recorded on digital cassette tape or trans-
mitted by phone line to a microcomputer at the
Occupational Health Laboratory at TA-59.

Data validation is accomplished with automated
and manual screening techniques. One computer
code compares measured data with expected ranges
and makes comparisons based on known meteoro-
logical relationships. Another code produces daily
plots of data from each tower. These graphics are
reviewed to provide another check of the data. This
screening also helps to detect problems with the
instrumentation that might develop between the an-
nual or semi-annual (depending upon the instru-
ment) calibrations.

G. Data Handling

Measurements of the radiochemical samples re-
quire that analytical or instrumental backgrounds be
subtracted to obtain net values. Thus, net values that
are lower than the minimum detection limit of an
analytical technique (see Appendix C) are sometimes
obtained. Consequently, individual measurements
can result in values of zero or negative numbers.
Although a negative value does not represent a physi-
cal reality, a valid long-term average of many
measurements can be obtained only if the very small
and negative values are included in the population.Bs

Uncertainties are reported as the standard devia-
tion for maximum and minimum concentrations;
these values are associated with the estimated
variance of counting. These values indicate the
urecision of the maximum and minimum count.

Standard deviations (s) for
(regional, perimeter, onsite)
using the following equation:

the station and group
means are calculated
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t

(i - c,)’
i=1

SE=

N(N-1)

where,

Cl = concentration for sample i
E = mean of samples from a given station or group,
and
n = number of samples comprising a station or a
group.

This value is reported as the uncertainty for the
station and group means.

H. Quality Assurance

Collection of samples for chemical and radio-
chemical analyses follow a set procedure to ensure
proper sample collection, documentation, submittal
for chemical analysis, and posting of analytical re-
sults.

Before sample collection, the schedule and
procedures to be followed are discussed with the
chemist or chemists involved with doing the analy-
ses.

The discussion includes:
1.
2.

3.
4.

5.

Number and type of samples.
Type of analyses and required limits of detect-
ion.
Proper sample containers.
Preparation of sample containers with preserv-
ative, if needed.
Sample schedule to ensure minimum holding

time of analyses to comply with EPA criteria.
The Chemistry Group issues to the collector a

block of sample numbers (e.g., 86.0071) with individ-
ual numbers assigned by the collector to individual
station. These sample numbers follow the sample
from collection through analyses and posting of indi-
vidual results.

Each number, a single sample, is assigned to a
particular station that is entered into the collector’s
log book. After the sample is collected, the date, time,
temperature (if water), other pertinent information,
and remarks are entered opposite sample number
and station previously listed in the log book.

The sample container contains station name, sam-
ple number, date, and preservative, if added.

After the sample is collected, it is delivered to the
Chemistry Group section leader. The section leader
took part in the preliminary discussion before sample
collection. The section leader makes out a request
form entitled “HSE-9 Analytical Chemical Request.”
The form is numbered. This request form number is
entered in the collector’s log book opposite sample
numbers submitted along with the date delivered to
chemist. The Analytical Request form serves as an
informal “Chain of Custody” for the samples.

The analytical request form contains the following
information related to ownership and sample pro-
gram submitted as (1) requester (i.e., sample collec-
tor), (2) program code, (3) sample owner (i.e., pro-
gram manager), (4) date, and (5) total number of
samples. The second part of the request form con-
tains (1) sample number or numbers, (2) matrix (e.g.,
water), (3) type of analyses (i.e., specific radionuclide
and/or chemical constituent), (4) technique (i.e.,
analytical method to be used for individual constit-
uents), (5) analyst (i.e., chemist to perform analyses),
(6) priority of sample or samples, and (7) remarks.
One copy of the form goes to the collector for his file
and the other copies follow the sample.

Quality control, analytical methods and
procedures, and limits of detection related to the
Chemistry Group in analytical work are presented in
Appendix C.

The analytical results are returned to the sample
collector who posts data according to sample number
and station taken from the log book. These data
sheets are included in the report and are used to
interpret data for the report.
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APPENDIX C

ANALYTICAL CHEMISTRY METHODOLOGY

INTRODUCTION

All analytical chemistry is provided by Group
HSE-9.

A. Radioactive Constituents

Environmental samples are routinely analyzed for
the following radioactive constituents: gross alpha,
gross beta, gross gamma, isotopic plutonium,
americium, uranium, cesium, tritium, and stron-
tium. The detailed procedures have been published
in this appendix in previous years. cl’c2Occasionally
other radionuclides from specific sources are de-
termined: ‘Be, 22Na, aK, ‘lCr, bOCo,b5Zn, 83Rb, lWRU,
134CS,lWBa, 152Eu, !SAEUand zzbRa. All but 22bRaare

determined by gamma~ray spectrometry on large
Ge(Li) detectors. Depending upon the concentration
and matrix, 22bRais measured by emanationc3 or by
gamma-ray spectrometry of its 214Bidecay product.c4
Uranium isotopic ratios (235U/238U)are measured by
neutron activation analysis where precision of t5°h
are adequate. C5 More precise work requires mass
spectrometry.

B. Stable Constituents

A number of analytical methods are used for vari-
ous stable isotopes. The choice of method is based on
many criteria, including the operational state of the
instruments, time limitations, expected concentra-
tions in samples, quantity of sample available, sam-
ple matrix, and Environmental Protection Agency
(EPA) regulations.

Instrumental techniques available include neutron
activation, atomic absorption, ion chromatography,
color spectrophotometry (manual and automated),
potentiometry, and combustion analysis. Standard
chemical methods are also used for many of the
common water quality tests. Atomic absorption
capabilities include flame, furnace, mercury cold
vapor, and hydride generation, as well as flame emis-
sion spectophotometry. The methods used and refer-

ences for determination of various chemical constit-
uents are summarized in Table C- 1.

C. Organic Constituents

Environmental samples are analyzed for organic
compounds primarily by following EPA’s analytical
methods. These methods include 601 (purgeable
halocarbons), 602 (purgeable aromatics), 604
(phenols), 606 (phthalate esters), 608 (organochlorine
pesticides and PCB’S), 609 (nitroaromatics), 610
(polynuclear aromatic hydrocarbons), 612
(chlorinated hydrocarbons), 624 (purgeables by gas
chromatography/mass spectrometry [GC/MS]), and
625 (semivolatiles by GC/MS). For samples in a solid
matrix, comparable methods found within EPA’s
document SW-846 are used. Some EPA methods are
adapted to take advantage of available instrumenta-
tion and state-of-the-art techniques. All methods are
supported by documented recoveries, standard
curves, and quality assurance samples.

Instrumentation available for organic analyses in-
clude gas chromatography with flame ionization,
electron capture, nitrogen-phosphorous and mass
spectrometer detection; high performance liquid
chromatography with refractive index and uv-visible
detection; infrared spectrometry; and uv-visible spec-
tromet~. Techniques used for sample preparation
are soxhlet extraction, liquid-liquid extraction,
kuderna danish concentration, column separation,
headspace and purge-and-trap. The methods used for
analyses in 1985 along with references are shown in
Table C-2. Tables C-3 through C-8 show compounds
determined by these methods and representative
minimum detection limits.

D. Analytical Chemistry Quality Evaluation Pro-
gram

1. Introduction. Control samples are analyzed in
conjunction with the normal analytical chemistry
workload. Such samples consist of several general
types: calibration standards, reagent blanks, process
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Table C-1. Analytical Methods for Various Stable Constituents

Technique

Standard Chemical Methods

Color Spectrophotometry

Neutron Activation
Instrumental Thermal

Instrumental Epithermal

Thermal Neutron Capture
Gamma Ray

Radiochemical

Delayed Neutron Assay

Atomic Absorption

Ion Chromatography

Potentiometric

Combustion

Corrosivity

Ignitability

Automated Calorimetry

Stable Constituents Measured References

Total Alkalinity, Hardness,
S0;2, SOi2, TDS, Conducti-
vity, COD

NO;, POT, Si, Pb, Ti, B

Al, Sb, As, Ba, Br, Ca, Ce, Cs,
Cl, Cr, Co, Dy, Eu, Au, Hf, In, I,
Fe, La, Lu, Mg, Mn, K, Rb, Sm,
Sc, Se, Na, Sr, S, Ta, Tb, Th,
Ti, W, V, Yb, Zn

Al, Sb, As, Ba, Br, Cs, Cr, F, Ga,
Au, In, I, La, Mg, Mn, Mo, Ni, ~
Sm, Se, Si, Na, Sr, Th, Ti, W, U, Zn,
Zr

Al, B, Ca, Cd, C, Gd, H, Fe,
Mg, N, P, K, Si, Na, S, Ti

Sb, As, Cu, Au, Ir, Hg, Mo, 0s,
Pd, Pt, Ru, Se, Ag, Te, Th, W, U,
La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy,
Ho, Er, l%, Lu, 235U/23%J, 238Pu,
239pu

u

Sb, As, Ba, Be, Bi, Cd, Ca, Cr,
Co, Cu, Ga, In, Fe, Pb, Li, Mg,
Mn, Hg, Mo, Ni, K, Se, Si, Ag, Na,
Sr, Te, Tl, Sn, Ti, V, Zn, Al

F, Cl-, Br-, NO~, NO;
SOZ2, PO:3

F, NH;, pH, Br-, C12(total)
Cl* (free)

C, N, H, S, Total Organic Carbon

-..

---

CN-, NH; PO~3, NO~,
NO~, Cl-, COD, TKN

C6

C6

C7, 12, 13, 14, 15

C7,9, 16, 17, 18, 19,20,21

C7, 22,23,24,25,26,27,28,29

C5, 6,7,30,31,32,33,34,35, 36
37,38, 51

C7,8, 10, 11, 39,40

C6, 41,43,44,45,46,47,
48, 52, 53, 54

C49

C50. C55

C29, C62, C63

C56, C57

C56, C58

C59, C60, C62, C6
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Table C-2, Summary of Methods Used for
Analyses of Organic Constituents

Analyte Matrix

Volatiles) water

soil

air

EP Toxicity soil

PCB’S water
soil
oil

——————————

*GC - Gas Chromatography
PT - Purge-and-Trap
EC - Electron Capture
FI - Flame Ionization
MS - Mass Spectrometry

Method

601

602
8010

8020
---

1310,8080,
8150

606
8080
IH 320

blanks, matrix blanks, duplicates, and standard refer-
ence materials. Analysis of control samples fill two
needs in the analytical work. First, they provide
quality control over analytical procedures so that
problems that might occur can be identified and
corrected. Secondly, data obtained from analysis of
control samples permit evaluation of the capabilities
ofa particular analytical technique for determination
of a given element or constituent under a certain set
of circumstances. The former function is analytical
quality control; the latter is quality assurance.

No attempt is made to conceal the identity of
control samples from the analyst. They are submitted
to the laboratory at regular intervals and analyzed in
association with other samples; that is, they are not
handled as a unique set of samples. We feel it would
be difficult for analysts to give the samples special
attention, even if they are so inclined. We endeavor
to run at least 10% of stable constituent analyses and
selected radioactive constituent analyses as quality
assurance samples using the materials described
above. A detailed description of our Quality As-
surance program and a complete listing of our annual
results have been published. cs8<75

Technique’

PT/GC/EC
PT/GC/FI
PT/GC/FI
PT/GC/FI
PT/GC/FI
PT/GC/FI
PT/GC/MS

GC/EC

GC/EC
GC/EC
GC/EC

References

C64
C65
C64,C65
C64
C65
C66
C65

C66

C64
C66
C65

2. Radioactive Constituents. Quality control and
quality assurance samples for radioactive constit-
uents are obtained from outside agencies as well as
prepared internally. The Quality Assurance Division
of the Environmental Monitoring Systems Labora-
tory (EPA—Las Vegas) provides water, foodstuff,
and air filter standards for analysis of gross alpha,
gross beta, 3H, ‘K @Co ‘5Zn, ‘Sr, lwRu, 134Cs,137(_Js,

22sRa, and 239’2@P~as p~rt of an ongoing laboratory
intercomparison program. They also distribute refer-
ence soil samples that have been characterized for
235u 238u, 228Th, 2~h, 232Th, 226Ra, 228Ra, and 210Pb.

The’ National Bureau of Standards (NBS) provides
two soil and sediment Standard Reference Materials
(SRM) for environmental radioactivity. These SRMS
are certified for ‘Co, ‘Sr, 137CS,22sRa, 230Th, 238Pu,
239’24Pu, 24’Am, and several other nuclides. The
DOE’s Environmental Measurements Laboratory
also provides quality assurance samples.

Soil, rock, and ore samples obtained from the
Canadian Geological Survey (CGS) are used for
quality assurance of uranium and thorium de-
terminations in silicate matrices. Our own “in-
house” standards are prepared by adding known
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Table C-3. Volatiles Determined by EPA Method 601 Table C-4. Volatiles Determined by EPA Method 602

Representative
Compound Detection Limits, pg/1’

Chloromethane
Bromomethane
Dichlorodifluoromethane
Vinyl chloride
Chloroethane
Methylene chloride
Tnchlorofluoromethane
1,1-Dichloroethene
trans- 1,2-Dichloroethene
Chloroform
1, 2-Dichloroethane
1,1, l-Trichloroethene
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans- 1,3, -Dichloropropane
Trichloroethene
Dibromochloromethane
1,1,2-Tnchloroethane
Cis- 1,3-dichloropropene
2-Chloroethylvinyl ether
Bromoform
1,1,2,2-Tetrachloroethene
Tetrachloroethene
Chlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene

---
---
---
---
---

5
---
---

5
10
8

15
20
10
5

---
5

10
15
---
---

10
20
20
12
5
5
5

.—— ——— ——— —

‘Column 60 m X 0.25 mm SPB-5 fused silica capillary,
using purge and trap method. Detection limit is calculated
from intercept of external calibration curve using a Flame
Ionization Detector.

quantities of liquid NBS radioactivity SRMS to blank
matric materials.

3. Stable Constituents. Quality assurance for the
stable constituent analysis program is maintained by
analysis of certified or well-characterized environ-
mental materials. The NBS has a large set of silicate,
water, and biological SRMS. The EPA distributes
mineral analysis and trace analysis water standards.
Rock and soil reference materials have been obtained
from the CGS and the United States Geological
Survey (USGS). Details of this program have also
been published.c’s

Representative
Compound Detection Limits, pg/!l’

Benzene 5
Toluene 5
Ethyl benzene 8
Chlorobenzene 12
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5

——————————

‘Column: 60 m X 0.25 mm fused silica capillary, using
purge-and-trap method. Detection limit is calculated
from intercept of external calibration curve using a
Flame Ionization Detector.

The analytical quality control program for a speci-
fic batch of samples is the combination of many
factors. These include the “fit of the calibration,”
instrument drift, calibration of the instrument and/or
reagents, recovery for SRMS, and precision of results.
In addition, there is a program for evaluation of the
quality of results for an individual water sample.c’b
These individual water sample quality ratios are the
sum of the milliequivalent (meq) cations to the sum
of meq anions, the meq hardness to the sum of meq
Ca+2 and Mg+2, the observed total dissolved solids
(TDS) to the sum of solids, the observed conductivity
to the sum of contributing conductivities, as well as
the two ratios obtained by multiplying (0.01)X (con-
ductivity) and dividing by the meq cations, and the
meq anions.

4. Indicators of Accuracy and Precision. Accuracy
is the degree of difference between average test results
and true results, when the latter are known or as-
sumed. Precision is the degree of mutual agreement
among replicate measurements (frequently assessed
by calculating the standard deviation of a set of data
points). Accuracy and precision are evaluated from
results of analysis of reference materials. These re-
sults are normalized to the known quantity in the
reference material to permit comparison among ref-
erence materials of similar matrix containing dif-
ferent concentrations of the analyte:

Reported Quantity

r = Known Quantity “
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Table C-5. Volatiles Determined by SW-846 Method 8010 Table C-6. Volatiles Determined by SW-846 Method of
8020

Representative
Compound Detection Limits (pg/ kg~

Bis (2-chloroethoxy )methane
Bis(2-chlorisopropy )ether
Bromobenzene
Bromodichloromethane
Bromoform

Carbon tetrachlonde
Chloracetaldehyde
Chlorobenzene
Chloroethane
Chloroform

l-Chlorohexane
2-Chloroethyl vinyl ether
Chloromethane
Chlorotoluene
Dibromochloromethane

Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane

1,1-Dichloroethane
1,2-Dichloroethane
1,l-Dichloroethylene
trans- 1,2-Dichloroethylene
Dichloromethane

1,2-Dichloropropane
trans- 1,3-Dichloropropylene
1,1,2,2-Tetrachloroethane
1,1, 1,2-Tetrachloroethane
Tetrachloroethylene

1,1, l-Tnchloroethane
1,1,2-Tnchloroethane
Trichloroethylene
Trichlorofluoromethane
Trichloropropane
Vinyl chloride

---
---

2292
1042
1042

2083
---

1250
---

1042

Compound

Benzene
Chlorobenzene
1,4-Dichlorobenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
Toluene
Ethyl Benzene
Xylenes

Representative
Detection Limits (pg/kg~

521
1250
521
521
521
521
833

---

---
___
---
---

1042

Wolumn: 60 m X 0.32 mm SPB-5 fused silica capillary,
using methanolic partition with purge-and-trap. Detection
limit is calculated from intercept of external calibration
curve using a Flame Ionization Detector.

---

521
521
521

---

1042
833

---

521
521

521
---

2083
---
2083

1563
1527

521
---
---
---

.——__— —_. —

‘Column: 60 m X 0.32 mm SPB-5 fused silica capillary, using
methanolic partition with purge-and-trap. Detection limit is
calculated from intercept of external calibration curve using
a Flame Ionization Detector.

A mean value (R) for all normalized analyses of a
given type is calculated as follows for a given matrix
type (N is total number of analytical determinations):

Zir]
R= R-

The standard deviation (s) of R is calculated assum-
ing a normal distribution of the population of
analytical determinations (N):

d 1, (R - r,)zs=
(N-1) “

These calculated values are presented in Table
C-9. The mean value of R is a measure of the
accuracy of a procedure. Values of R greater than
unity indicate a positive bias and values less than
unity a negative bias in the analysis.

The standard deviation is a measure of precision.
Precision is a function of the concentration of
analyte; that is, as the absolute concentration ap-
proaches the limit of detection, precision de-
teriorates. For instance, the precision for some 3H
determinations is quite large because many standards
approached the limits of detection ofa measurement.
We are attempting to address this issue by calculating
a new quality assurance paramete~

Iz –z I< V c%)’ + w’

where & and XCare the experimentally determined
and certified/consensus mean elemental concentra-
tions, respectively. The SEand SCparameters are the
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standard deviations associated with X~ and XC, re- element in a given matrix. Details on this approach
spectively. An analysis will be considered under con- are presented elsewhere.c75
trol when this condition is satisfied for a certain Data on analytical detection limits are in Table

c- 10.

Table C-7. Volatiles Determined in Air

Compound

Bis(2-chloroethoxy) methane
Bis(2-chloroisopropyl)ether
Benzene
Bromobenzene
Bromodichloromethane
Bromoform

Carbon tetrachloride
Chloracetaldehyde
Chlorobenzene
Chloroethane
Chloroform

l-Chlorohexane
2-Chloroethyl vinyl ether
Chloromethane
Chlorotoluene
Dibromochloromethane

Dibromomethane
1,2-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane

Representative
Detection Limits (pg)’ Compound

---
---
---
---
---
..-

1.0
..-
---

1.0

---
---
---
---
---

---

---

3.0

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans- 1,2-Dichloroethylene
Dichloromethane

1,2-Dichloropropane
trans. 1,3-Dichloropropylene
Ethylbenzene
1,1,2,2-Tetrachloroethane
1,1, 1,2-Tetrachloroethane
Tetrachloroethylene

Toluene
1,1,1-Trichloroethane
1,1,2-Tnchloroethane
Tnchloroethylene
Trichlorofluoromethane
Trichloropropane

Vinyl chloride
Xylenes

Representative
Detection Limits (~g)’

---
---
---
---
---

---
---
---
---
---
1.0

0.8
3.0
---

1.0
3.0
---

---

1.1

a60 m X 0.25 mm SPB-5 fused silica capillary. Collection
on charcoal tube, resorption with carbon disulfide. Detect-
ion limit is calculated from intercept ofextemal calibration
curves using mass spectrometer detection.
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Table C-8. EP Toxicity Organic Contaminants

Contaminant

Endrin ( 1,2,3,4,10, 10-Hexachloro-l
7-epoxy- 1,4,4a,5,6,7,8,8a-octahydro-l

4-endo, endo-5, 8-dimethanoaphthalene)

Lindane (l,2,3,4,5,6-
Hexachlorocyclohexane, gamma isomer)

Methoxychlor ( 1,1, l-Trichloro-2,2-bis
(p-methoxphenyl)ethane)

Toxaphene (C10H10C18,Technical
chlorinated camphene, 67-69%
chlorine)

2,4-D (2,4-Dichlorophenoxyacetic acid)

2,4,5-TP (Silvex) (2,4,5-
Trichlorophenoxypropionic acid)

Maximum
Concentration

(mg/!2)

0.02

0.4

10.0

0.5

10.0

1.0

Representative
Detection Limits (mg/!2~

0.006

0.0002

0.004

0.020

0.016

0.005

Wolumn: 30 m X 0.32 mm SPB-5 fused silica capillary. Detection limit is calculated from GC
response being equal to four times the GC background noise using an electron capture detector.
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Table C-9. 1985 Summery of CV Ratio for Stnble Ekrnenta and

Aroclor 1260
.&cdor 1254
Ardor 1262
AmIor 1242
Gasoline

k
Al
Alpha
Z41b

As
Be
Be
7~

Beta
Br
co
cd
cl

&
Cond
Cr
‘lllCr
Cs
‘%
I37c~

Cu
F
Fe
Gamma
3H

Hard
Hg
1311

k
Li
MB
Mn
%43.3
Na
Ni
NO~N
P
Pb
pH
Z3sfi
339*
mfi
I(16RU

selected Radiochemia.1 Analysa by Matrix

SiUcnte

1.13(1)

Water Biological Air Filter Bnl.k Materials

0.87 * 0.08 (7)
0.98 (2)
0.95 * 0.04 (3)
0.94 * 0.16 (5)

0.71 * 0.07 (3)

1.19*0.30(7)

0.99 *0.12 (30)
1.01 *O.10 (3)

0.98 + 0.10 (5)

1.02 f 0.13 (25)

0.99 + 0.07 (23)

1.01 * 0.09 (67)

0.95 t 0.06 (26)

1.27 t0.13 (3)

1.12*0.12(3)
0.71*0.13(4)

0.97*0.10 (17)

1.00* 0.07 (27)

1.Cb4*0.20 (35)
1.22 * 0.21 (9)
1.11 +0.30(38)
1.17*0.03(3)
1.01 * 0.08 (42)
1.12&0.27(8)
1.01 *0.03 (lo)

1.04 * 0.20 (36)

0.99 * 0.04 (13)
1.01 +0.11 (64)
0.96 *O. 14 (66)
0.97 * 0.03 (7)
0.97 * 0.30 (7)
1.00*0.04(12)
0.98 *O. 15 (28)
1.69 + 0.40 (6)

1.10+0.20(18)
1.01 + 0.15 (67)
0.98 + 0.06 (41)
1.08 + 0.22 (104)
1.02 + 0.08 (43)
1.10 t 0.07 (42)
0.94+0.20(171)
0.98 t 0.06 (7)
0.98 + 0.15 (58)

1.01 * 0.02 (9)

1.01 *0.05 (11)
1.00*0.10(35)
1.02 * 0.01 (4)
1.00+0.04(18)
1.06+0.12(13)
1.02 + 0.08 (83)
1.00+0.13(6)
0.99 * 0.07 (74)
1.00 * 0.01 (5)
0.93 * 0.02 (7)
0.91 +0.07 (16)
0.94*0.03(11)
1.72 & 0.90 (6)

0.91*0,15(19)
1.02*0.10 (8)

0.9930.14(17)

0,96 + 0.09 (8)
0.88 (2)
0.85+0.15(19)

1.09 + 0.07 (8)

1.26+0.41 (13)
1.03 * 0.08 (4)

1.07(1)

0.94 * 0.10 (7)

1.01*0.12(13) 0.86 (2)
1.24 A 0.26 (8)

0.99 + 0.07 (8)
0.71 + 0.35 (6)

0.90 + 0.05 (8)

0.84 (2)
1.03 (2)
1.02 + 0.07 (8)

0.93 * 0.01 (3) 0.88 f 0.08 (12)
0.96 * 0.04 (7) 0.93 *O.1O (14)
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Table C-9 (cent)

Silicate

s
Sc 1.01 * 0.03 (27)
Se
Si
S04
Sr
%3r 1.17+ 1.36(9)
TDS
Th 0.97 * 0.07
Ti
Tot Alk
u 0.99 * 0.05
235u/238u 0.98 (2)

Zn
65zn

Water Biological Air Filter Bulk Materials

0.99 + 0.06 (174)
0.93 &O. 10 (23) 1.04 * 0.07 (8)

0.97 * 0.09 (41)
1.11*0.08(8)
0.96 * 0.08 (67)

0.98 & 0.04 (9)
0.86 +0.08 (19) 1.05 * 0.24 (15)
1.01&0.09 (18)

40)
1.02&0.18(8)

1.00*().()2(12)

172) 0.94 + 0.06 (50) 1.02 *o. 11 (40) 0.95 * 0.03 (20)

1.O4*O.1O(4I)
1.22 & 0.25 (6)

Table C-10. Detection Limits for Analyses of Typical EnvironmentalSamples

Detection
Approximate Sample Count Limit

Parameter Volume or Weight Time Concentration

AirSample
Tritium 3 m] 50 min
238~

1 X 10-tz ~Ci/mQ
2.OX 104m3 8X 104sec 2 X 10-’8 yCi/m4?

13wo~ 2.0 X 104m3 8X 104sec
241Am

3 X 10-’8 ~Ci/mi
2.0 X 104m’ 8X 104sec

Gross alpha
2 X 10-’8 pCi/mR

6.5 X 10’ m3 100 min 4 X 10-16pCi/mQ
Gross beta 6.5 X 103m3 100 min 4 X 10-16~Ci/mQ
Uranium 2.OX 104m3 60 WC 1 pg/m3

(delayed neutron)

Water Sample
Tritium
137(3

238~

239,240~

241Am

Gross alpha
Gross beta
Uranium

(Delayed neutron)

Soil Sample
Tritium
I 37C5

238~

239,2%

241~m

Gross alpha
Gross beta
Uramum

(Delayed neutron)

0.005 Q
0,5 Q
0,5 Q
0.5 Q
0.5 Q
0.9 Q
0.9 R
0,025 f!

1 kg
loog
log
log
log
2g
2g
2g

50 min
5X 104sec
8X 104sec
8X 104sec
8X 104sec
100 min
100 min
50 sec

50 min
5X 104sec
8X 104sec
8X 104sec
8X 104sec
IO(3min
100 min
20 sec

7 X 10-7pCi/m!
4 X 10-6 pCi/mi
9 X 10-’2 pCi/mQ
3 X 10-” ~Ci/ml
2 X 10-’0~Ci/mQ
3 X 10-9yCi/m!
3 X 10-9l.iCi/mJ?
1 K/Q

0.003 pCi/g
10-’ pCi/g
0.003 pCi/g
0.002 pCi/g
0.01 pCi/g
1.4 pCi/g
1.3 pCi/g
0.03 ~g/g
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APPENDIX D

METHODS FOR DOSE CALCULATIONS

A. Introduction

Annual radiaton doses are evaluated for three prin-
cipal exposure pathways: inhalation, ingestion, and
external exposure (which includes exposure from
immersion in air containing radionuclides and direct
and scattered penetrating radiation). Estimates are
made of

1) Maximum boundary dose to a hypothetical
individual at the Laboratory bounda~ where
the highest dose rate occurs. It assumes the
individual is outside at the Laboratory bound-
ary continuously (24 hours a day, 365 days a
year).

2) Maximum individual dose to an individual at
or outside the Laboratory boundary where the
highest dose rate occurs and where there is a
person. It takes into account occupancy (the
fraction of time that a person actually occupies
that location), shielding by buildings, and self-
shielding.

3) Average doses to nearby residents.

4) Whole body person-rem dose for the popula-
tion living within an 80-km (50-mi) radius of
the Laboratory.

Results of environmental measurements are used
as much as possible in assessing doses to individual
members of the public. Calculations based on these
measurements follow procedures recommended by
federal agencies to determine radiation doses. D1’D2

If the impact of Laboratory operations is not de-
tectable by environmental measurements, popula-
tion doses attributable to Laboratory activites are
estimated through modeling of releases.

Dose conversion factors used for inhalation and
ingestion calculations are given in Table D-1. These
dose conversion factors are taken from the US
DOE,D3 which are based on factors in Publication 30
of the International Commission on Radiological
Protection (ICRP).M

The dose conversion factors for inhalation assume
a 1 ~m activity median aerodynamic diameter, as

well as the lung volubility category that will maximize
the whole body or organ dose (for comparison with
DOE’s air pathway Radiation Protection Standard
[RPS]) if more than one category is given. The inges-
tion dose conversion factors are chosen to maximize
the effective dose or organ dose if more than one
gastrointestinal tract uptake is given (for comparison
with DOES 100 mrem/yr RPS for all pathways).

These dose conversion factors calculate the 50-yr
dose commitment for internal exposure. The 50-yr
dose commitment is the total dose received by an
organ during the 50-yr period following the intake of
a radionuclide.

External doses are calculated using the dose-rate
conversion factors published by Kocher.’5 These fac-
tors, which are given in Table D-2, give the photon
dose rate in mrem/yr per unit radionuclide air con-
centration in ~Ci/m!L The factors are used primarily
in the calculation of the whole-body population dose
for the 80-km (50-mi) area.

B. Inhalation Dose

Annual average air concentrations of 3H, total U,
238Pu 239’2@Pu,and 241Am, determined by the Labora-
tory’; air monitoring network, are corrected for back-
ground by subtracting the average concentrations
measured at regional stations. These net concentra-
tions are then multiplied by a standard breathing rate
of 8400 m3/y~b to determine total annual intake via
inhalation, in pCi/yr, for each radionuclide. Each
intake is multiplied by appropriate dose conversion
factors to convert radionuclide intake into 50-yr dose
commitments. Following ICRP methods, doses are
calculated for all organs that contribute over 10% of
the total effective dose for each radionuclide (see
Appendix A for definition of effective dose).

The dose calculated for inhalation of 3H is in-
creased by 50% to account for absorption through the
skin.

This procedure for dose calculation conservatively
assumes that a hypothetical individual is exposed to
the measured air concentration continuously
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Table B]. Ihw CoiwerakmFactora(rem/pCi Make) forCalcnlatiq IntmmalDmea

Inhlatlom

RdkmdMe

6.3 X 10-5
1.1x 10+3

6.3 X10-5

1.OX 10+3
1.3X lox 10+2
1.2X lox 10+2

1.OX lo+’ 1.2X lox 10+2
8. I x 10+3 6.7 X 10X 10+2 1.8X 10+3 1.OX lox 10+2 4.6X 10X 10+2
9,3X 10+3 7.4x lox lo+* 2.0 x 10+3 1.2X lox 10+2 5.1 x lox 10+2
9.3x 10+3 7.4 x 10x 10+2 2.0 x 10+3 1.2 x lox 10+2 5.2X IOX 10+2

hrgdbrr:

TargetOrW
B4me Red

Smhce Marrow Lher Gonads Kidney lmgll ~

‘H
‘se
%
I37(-9

234U

2MU

2MU

lu~

119.240pu

241~m

1.6x 10
4.8X 10-Z
4. IXIO
3.7 x 10
3.7x 10
6.7X 10
7.8X 10
4.1x 10+’

4.4 x 10-’
7.0 x 10-’
4.8 X 10-z
2.7X 10-1
2.5 X 10-]
2.5 X 10-1
5.5 x 10-’ 1.5X 10
5.9x 10-’ 1.6X 10
3.IXIO 8.5X 10

2.1 x 10+

5.2 X IIT2 4.8 X 10-3 4.4 x 10-3 4.8 X 10_z
1.7X 10
1.6x 10
1.5X 10

8.5 x 10-2
9.6 X l@
5.2X 10-1

soft LLP sr ULI’ Effecdre
RdOnnclide Tlaatte Wall wall Wall RemaitieT Ihee

6.3X 10-J 6.3X IW’
4.4x IO-4 2.0 x 10+ 2.7 X 1~ I.lxlr

1.3X 10-’
5,2X 10-zl 5.2 X 10-2 5.5x 10+ 5.0 x 10+

2.6 X 10-1
2.OX 10-’ 2.5X IIT1

2.3x ILT1
3.8X 10-1
4.3x 10-’
2.2x 10

———
“LL1= lower lower-intestine;S1= smallinmline; ULI = upperIower-inlesline.
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Table D-2. Dose Conversion Factors
[(mrem/yr)/(pCi/ml)]

for Calculating External Dosesa

‘“c 9.8 X 10+9
“c 5.6 X 10+9
‘3N 5.6 X 10+9
‘SN 2.5 X 10+10
“0 1.8 X 10+10
’50 5.6 X 10+9
41Ar 7.5x 10+9

——..———.——

‘Dose conversion factors for 1lC, 13N, 150, and 41Ar
were taken from Kocher (1980). Dose conversion
factors for the remaining radionuclides, which were
not presented by Kocher, were calculated from:

DCF [(mrem/yr)/(~Ci/mP)] = 0.25X~ X 3.2X 10+10

where E is the average gamma ray energy in MeV.D9
The calculated factors were reduced by 30V0 to ac-
count for self-shielding by the body, so that they
would be directly comparable with the factors from
Kocher.

throughout the entire year (8760 h). This assumption
is made for the boundary dose, dose to the maximum
exposed individual, and dose to the population living
within 80 km (50 mi) of the site.

Organ doses and effective dose are determined at
all sampling sites for each radionuclide. A final calcu-
lation estimates the total inhalation organ doses and
effective dose by summing overall radionuclides.

C. Ingestion Dose

Results from foodstuff sampling (Section VII) are
used to calculate organ doses and effective doses
from ingestion for individual members of the public.
The procedure is similar to that used in the previous
section. Corrections for background are made by
subtracting the average concentrations from sam-
pling stations not affected by Laboratory operations.
The radionuclide concentration in a particular food-
stuff is multiplied by the annual consumption rateD2
to obtain total annual intake of that radionuclide.
Multiplication of the annual intake by the radio-
nuclide’s ingestion dose conversion factor for a
particular organ gives the estimated dose to the or-
gan. Similarly, effective dose is calculated using the
effective dose conversion factor (Table D-1 ).

Doses are evaluated for ingestion of 3H, ‘37CS,total
U, 238Pu,and 239’2WPUin fmits and vegetables; 3H, ‘Be,
22Na 54Mn, 57C0 83Rb ‘34cs ‘37CS and total U in

hon~y; and 137CS,~otal U, 238P;, and ‘39’2’OPUin fish.

D. External Radiation

Environmental thermoluminescent dosimeter
(TLD) measurements are used to estimate external
radiation doses.

Nuclear reactions with air in the target areas at the
Los Alamos Meson Physics Facility (LAMPF,
TA-53) cause the formation of air activation
products, principally 1‘C, 13N, “0, and lsO. These
isotopes are all positron emitters and have 20.4 rein,
10 rein, 71 see, and 122 sec half lives, respectively.
Neutron reactions with air at the Omega West Reac-
tor (TA-2) and the LAMPF also form 41Ar,which has
a 1.8 h half-life.

The radioisotopes ]‘C, 13N, 140, and lsO are also
sources of photon radiation because of formation of
two O.511 MeV photons through positron-electron
annihilation. The 140 emits a 2.3 MeV gamma with
99% yield. The 41Ar emits a 1.29 MeV gamma with
99% yield.

TLD measurements are corrected for background
to determine the contribution to the external radia-
tion field from Laboratory operations. Background
estimates at each site, based on historical data, con-
sideration of possible nonbackground contributions,
and, if possible, values measured at locations of
similar geology and topography, are then subtracted
from each measured value. This net dose is assumed
to represent the dose from Laboratory activities that
an individual would receive if he or she were to spend
100% of his or her time during an entire year at the
monitoring location<

The individual dose is estimated from these
measurements by taking into account occupancy and
shielding. At offsite locations where residences are
present, an occupancy factor of 1.0 was used.

Two types of shielding are considered: shielding by
buildings and self-shielding. Each shielding type is
estimated to reduce the external radiation dose by
20%.D9

Boundary and maximum individual doses from
‘lAr releases from the Omega West Reactor are esti-

mated using a standard Gaussian dispersion model
and measured stack releases (from Table G-2).
Procedures used in making the calculations are de-
scribed in the following section.

Neutron doses from the critical assemblies at
TA- 18 were based on 1985 measurements. Neutron
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fields were monitored principally with TLDs placed
in cadmium-hooded 23-cm (9-in.) polyethylene
spheres.

At onsite locations at which above-background
doses were measured, but at which public access is
limited, doses based on a more realistic estimate of
exposure time are also presented. Assumptions used
in these estimates are in the text.

ym(r,O,t) = (DCF) X(r,fl,t)

where ~@(r,(3,t)= gamma dose rate (mrem/yr) at
time t, at a distance r, and angle 9,

DCF = dose rate conversion factor from
Kocher.D5

~(r,(3,t) = puree concentration in pCi/mL
E. Population Dose

Calculation of whole body population dose esti-
mates (in person-rem) are based on measured data to
the extent possible. For background radiation, aver-
age measured background doses for Los Alamos,
White Rock, and regional stations are multiplied by
the appropriate population number. Tritium average
doses are calculated from average measured concen-
trations in Los Alamos and White Rock above back-
ground (as measured by the regional stations).

These doses are multiplied by population data
incorporating results of the 1980 census (Section
11.E). The population data have been slightly modi-
fied [increased from 155077 in 1980 to 169792
persons in 1985 within 80 km (50 mi) of the bound-
ary] to account for population changes between 1980
and 1985. These changes are extrapolated from an
estimate of the 1983 New Mexico population, by
county, that was made by the U.S. Bureau of the
Census.D’

Radionuclides emitted by the LAMPF and, to a
lesser extent, by the Omega West Reactor, contribute
over 95% of the population dose.

For 41Ar, 1lC, 13N, 140, and 150, atmospheric dis-
persion models are used to calculate an average dose
to individuals living in the area in question. The air
concentration of the isotope [~(r,6)] at a location (r,~)
due to its emission from a particular source is found
using the annual average meteorological dispersion
coefficient [~(r,(3)/Q] (based on Gaussian plume dis-
persion models SIade 19685) and the source term Q.
Source terms, obtained by stack measurements, are
in Table G-2.

The dispersion factors were calculated from 1985
meteorological data collected near LAMPF during
the actual time periods when radionuclides were
being released from the stacks. Dispersion coeffi-
cients used to calculate the ~/Q’s were determined
from measurements of the standard deviations of
wind direction. The ~Q includes the reduction of the
source term due to radioactive decay.

The gamma dose rate in a semi-infinite cloud at
time t, ym(r,e,t) can be represented by the equation

The annual dose is multiplied by the appropriate
population figure to give the estimated population
dose.

Background radiation doses because of airline
travel are based on the number of trips taken by
Laboratory personnel. It was assumed that 85% of
these trips were taken by Laboratory personnel resid-
ing in Los Alamos County and that non-Laboratory
travel was 10% of the Laboratory trips. Average air
time at altitude for each trip was estimated to be 4.5
h, where the average dose rate is 0.22 mrem/h.D9
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APPENDIX E

UNITS OF MEASUREMENT

Throughout this report the International (S1) or Coulomb per kilogram (C/kg), Gray (Gy), and
Metric System of measurement has been used, with Sievert (Sv), respectively. Table E- 1 presents prefixes
some exceptions. For units of radiation activity, ex- used in this report to define fractions or multiples of
posure, and dose, customary units [i.e., Curie (Ci), the base units of measurements. Table E-2 presents
Roentgen (R), rad, and rem] are retained because conversion factors for converting from S1 units to
current standards are written in terms of these units. U.S. Customary units.
The equivalent S1 units are the Becquerel (Bq),

Table E-1. Prefixes Used with S1 (Metric) Units.

prefix Factor -

mega-
kilo-
centi-
milli-
micro-
nano-
pico-
femto-

1,000,000 or 10+6
1,000 or 10+3
0.01 or 10-2
0.001 or 10-3
0.000001 or 10-6
0.000000001 or 10-9
0.000000000001 or 10-12
0.000000000000001 or 10-15

Table E-2. Approximate Conversion Factors for Selected S1 (Metric) Units.

Multiply S1 (Metric) Unit

Celsius (“C)
Centimeters (cm)
Cubic Meters (m3)
Hectares (ha)
Grams (g)
Kilograms (kg)
Kilometers (km)
Liters (S!)
Meters (m)
Micrograms per Gram (~g/g)
Milligrams per Liter (mg/Q)
Square Kilometers (km*)

By

9/5, +32
0.39
35
2.5
0.035
2.2
0.62
0.26
3.3
1
1
0.39

To Obtain
US Customary Unit

Fahrenheit (“F)
Inches (in.)
Cubic Feet (ft3)
Acres
Ounces (OZ)
Pounds (lb)
Miles (mi)
Gallons (gal)
Feet (ft)
Parts per Million (ppm)
Parts per Million (ppm)
Square Miles (mi2)
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APPENDIX F

DESCRIPTIONS OF TECHNICAL AREAS AND THEIR ASSOCIATED PROGRAMS

Locations of the 32 active technical areas (TA)
operated by the Laboratory are shown in Fig. 4. The
main programs conducted at each are listed in this
appendix.

TA-2, Omega Site: Omega West Reactor, an 8
megawatt nuclear research reactor, is located here. It
serves as a research tool in providing a source of
neutrons for fundamental studies in nuclear physics
and associated fields.

TA-3, Sout/I Mesa Site: In this main technical
area of the Laboratory is the Administration Building
that contains the Director’s oflice and administrative
ofllces and laboratories for several divisions. Other
buildings house the Central Computing Facility, Ad-
ministration oflices, Materials Department, the sci-
ence museum, Chemistry and Materials Science Lab-
oratories, Physics Laboratories, technical shops,
cryogencis laboratories, a Van de Graaf accelerator,
and cafeteria.

TA-6, Two Mile Mesa Site: This is one of three
sites (TA-22 and TA-40 are the other two sites) used
in development of special detonators for initiation of
high explosive systems. Fundamental and applied
research in support of this activity includes investiga-
tion of phenomena associated with initiation of high
explosives, and research in rapid shock-induced reac-
tions with shock tubes.

TA-8, GT Site (or Anchor Site West): This is a
nondestructive testing site operated as a service fa-
cility for the entire Laboratory. It maintains capabil-
ity in all modern nondestructive testing techniques
for ensuring quality of material, ranging from test
weapon components to checking of high pressure dies
and molds. Principal tools include radiographic tech-
niques (x-ray machines to 1 million volts, a 24-MeV
betatron), radioactive isotopes, ultrasonic testing,
penetrant testing, and electromagnetic methods.

TA-9, Anchor Site East: At this site, fabrication
feasibility and physical properties of explosives are
explored. New organic compounds are investigated
for possible use as explosives. Storage and stability
problems are also studied.

TA-11, K-Site: Facilities are located here for test-
ing explosive components and systems under a
variety of extreme physical environments. The facili-
ties are arranged so testing may be controlled and
observed remotely, and so that devices containing
explosives or radioactive materials, as well as those
containing nonhazardous materials, may be tested.

TA-14, Q-Site: This firing site is used for running
various tests on relatively small explosive charges
and for fragment impact tests.

TA-15, R-Site: This is the home of
PHERMEX—a multiple cavity electron accelerator
capable of producing a very large flux of x-rays for
certain weapons development problems and tests.
This site is also used for the investigation of weapon
functioning and weapon system behavior in non-
nuclear tests, principally by electronic recording
means.

TA-16, S-Site: Investigations at this site include
development, engineering design, pilot manufacture,
environmental testing, and stockpile production
liaison for nuclear weapon warhead systems. Devel-
opment and testing of high explosives, plastics and
adhesives, and process development for manufacture
of items using these and other materials are ac-
complished in extensive facilities.

TA-18, Pajarito Laborato~ Site: The fundamen-
tal behavior of nuclear chain reactions with simple,
low-power reactors called “critical assemblies” is
studied here. Experiments are operated by remote
control and observed by closed circuit television. The
machines are housed in buildings known as “kivas”
and are used primarily to provide a controlled means
of assembling a critical amount of fissionable
materials. This is done to study the effects of various
shapes, sizes, and configurations. These machines are
also used as source of fission neutrons in large quan-
tities for experimental purposes.

TA-21, DP-Site: This site has two primary re-
search areas, DP West and DP East. DP West is
concerned with chemistry research. DP East is the
high temperature chemistry and tritium site.
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TA-22, TD Site: See TA-6.
TA-28, Magazine Area “A”: Explosives storage

area.
TA-33, HP-Site: A major high-pressure tritium

handling facility is located here. Laboratory and of-
fice space for Geosciences Division related to the Hot
Dry Rock Geothermal Project are also here.

TA-35, Ten Site: Nuclear safeguards research and
development, which is conducted here, is concerned
with techniques for nondestructive detection, identi-
fication, and analysis of fissionable isotopes. Re-
search in reactor safety and laser fusion is also done
here.

TA-36, Kappa Site: Various explosive
phenomena, such as detonation velocity, are in-
vestigated here.

TA-37, Magazine Area “C”: Explosives storage

area.
TA-39, Ancho Canyon Site: Nonnuclear weapon

behavior is studied here, primarily by photographic
techniques. Investigations are also made into various
phenomenological aspects of explosives, interaction
of explosives, and explosions with other materials.

TA-40, DF-Site: See TA-6.
TA-42, W’-Site: Personnel at this site are engaged

primarily in engineering design and development of
nuclear components, including fabrications and
evaluation of test materials for weapons.

TA-43, Health Research Laboratory: The Biomed-
ical Research Group does research here in cellular
radiobiology, molecular radiobiology, biophysics,
mammalian radiobiology, and mammalian
metabolism. A large medical library, special counters
used to measure radioactivity in humans and
animals, and animal quarters for dogs, mice and
monkeys are also located in this building.

TA-46, W’A-Site: Here, applied photochemistry,
which includes development of technology for laser
isotope separation and laser-enhancement of chemi-
cal processes, is investigated. Solar energy research,
particularly in the area of passive solar heating for
residences, is done.

TA-48, Radiochemistry Site: Laboratory scientists
and technicians at this site study nuclear properties of
radioactive materials by using analytical and physical
chemistry. Measurements of radioactive substances
are made and “hot cells” are used for remote han-
dling of radioactive materials.

TA-50, Waste Management Site: Personnel at this
site have responsibility for treating and disposing of
most industrial liquid waste received from Labora-
tory technical areas, for development of improved
methods of solid waste treatment, and for contain-
ment of radioactivity removed by treatment. Radio-
active liquid waste is piped to this site for treatment
from many of the technical areas.

TA-51, Animal Exposure Facility: Here, animals
are exposed to nonradioactive toxic materials to
determine biological effects of high and low ex-
posures.

TA-52, Reactor Development Site: A wide variety
of activities related to nuclear reactor performance
and safety are done here.

TA-53, Meson Physics Facility: The Los Alamos
Meson Physics Facility (LAMPF), a linear particle
accelerator, is used to conduct research in the areas of
basic physics, cancer treatment, material studies, and
isotope production.

TA-54, Waste Disposal Site: This is a disposal
area for solid radioactive and toxic wastes.

TA-55, Plutonium Processing Facilities: Process-
ing of plutonium and research in plutonium
metallurgy are done here.

TA-57, Fenton Hill Site: This is the location of the
Laboratory’s Hot Dry Rock geothermal project. Here
scientists are studying the possibility of producing
energy by circulating water through hot, dry rock
located hundreds of meters below the earth’s surface.
The water is heated and then brought to the surface to
drive electric generators.

TA-58, Two Mile Mesa. Undeveloped technical
area.

TA-59, Occupational Health Site: Occupational
health and environmental science activities are con-
ducted here.
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APPENDIX G

ENVIRONMENTAL DATA TABLES

129



Table G-1. Estimated Maximum Individual 50-Year Dose Commitments
from 1985 Airborne Radioactivi&

Estimated
Critical Dose

Isotope Organ Location (mrem/yr)

3H Whole Body Royal Crest 0.03
(Station 1I)b

!Ic (3N 140, 15 Q41Ar
)> Whole body East Gate 7.3

(Station 6)b

u, 23spu, 239,2@pu, 241Am Bone Surface LA Airport 0.45
(Station 8)b

Percentage of
Radiation
Protection
Standard

0.1%

29%

0.6%

‘Estimated maximum individual dose is the dose from Laboratory operations (excluding dose contributions from cosmic,
terrestrial, medical diagnostics, and other non-Laboratory sources) to an individual at or outside the Laboratory boundary
where the highest dose rate occurs and where there is a person. It takes into account occupancy factors.
%ee Fig. 8 for station locations.
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TdIe G2. Airborne Radimcb“re Eminii Tohl&

TA-2
TA-3
TA-9
TA-15
TA-18
TA-21
TA-33
TA-35
TA41
TA43
TA46
TA48
TA-50
TA-53
TA-54
TA-55

Totals

194.9

10.6

0.6

1.8

2.1
2.0

0.01

(pCi)

344.1

381.9

0.03
1.9

213.1 727.9

390.0
34.7 146.0 2119.2

0.4 366.6
4870.0

5.3
1270.0

53.0

1206.5
8.5

7 126079.4 0.2

1250.1 146.0 390.0 53.0 8638.1 126079.4 0.2

‘As reportedon DOE FormsF-5821.1
~utonium values mntain indetemninant traces of 24’Am, a trmsfonnation product of “Pu.
‘Does not includeaemd.ked uraniumthm explosives tehqt (TableG1 3).
‘Does not include 50.8 Ci of 41Arpresent in gaseoug mixed activation products
%cludes the following ccmstituen~ 1% - 0.9%L‘°C- 2.W, ”0 - 1.2%,’50- 35.6%,’~ -21 .7%,‘lC - 38.2%,4’% - 0.4%.
hcludes 38 nuclid~ including0.07 Ci of ‘830s(particulate)and 0.03 Ci of ‘Br (vapor).
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Table G-3. Thermoluminescent Dosimeter Measurements

Station Location Coordinates

Regional Stations (28-44 km)-Uncontrolled Areas

1. Espaiiola ---

2. Pojoaque ---

3. Santa Fe ---
4. Fenton Hill ---

Perimeter Stations (O-4)—Uncontrolled Areas

5. Barranca School
6. Arkansas Avenue
7. Cumbres School
8. 48th Street
9. LA Airport

10. Bayo Canyon
11. Exxon Station
12. Royal Crest Trailer Court
13. White Rock
14. Pajarito Acres
15. Bandelier Lookout Station
16. Pajanto Ski Area

Onsite Stations-Controlled Areas

17. TA-21 (DP West)
18. TA-6 (Two-Mile Mesa)
19. TA-53 (LAMPF)
20. Well PM-1
21. TA-16 (S-Site)
22. Booster P-2
23. TA-54 (Area G)
24. State Hwy 4
25. TA-49 (Frijoles Mesa)
26. TA-2 (Omega Stack)
27. TA-2 (Omega Canyon)
28. TA-18 (Pajarito Site)
29. TA-35 (Ten Site A)
30. TA-35 (Ten Site B)
31. TA-59 (Occupational Health Lab)
32. TA-3 (Van de Graaff)
33. TA-3 (Guard Station)
34. TA-3 (Alarm Building)
35. TA-3 (Guard Building)
36. TA-3 (Shops)
37. Pistol Range
38. TA-55 (Plutonium Facility South)
39. TA-55 (Plutonium Facility West)
40. TA-55 (Plutonium Facility North)

N180E130
N170 E030
N 150 E090
N11OWO1O
N11OE17O
N120 E250
N090 E 120
N080 E080
S080 E420
S21OE38O
S280 E200
N150 W200

N095 E140
N025 E030
N070 E090
N030 E305
S035 W025
S030 E220
S080 E290
N070 E350
S165 E085
N075 E120
N085 E120
S040 E205
N040 E105
NO4OE11O
N050 E040
N050 E020
N050 E020
N050 E020
N050 E020
N050 E020
N040 E240
N040 E240
N040 E080
N040 E080

Annuala
Measurement

(mrem)

77k4
103*4
94*4

119*4

97-+4

104*4
114*4
120*4
120~4
135*4
136+4
123*4
108&4
94*4

115*5
108~4

114*4
121 t4
145*4
141*4
l12f4
148f4
223 t 5
177*4
116*4
117*4
162*4
187*4
141*4
125*7
159*4
129*4
153*4
183f4
141*4
11O*5
114*4
lll&4
121*5
118*5

‘Estimate * 95% Confidence Increments.
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Table G-4. Locations of Air Sampling Stations

Station

Regional (28-44 km)

1. Espaiiola
2. Pojoaque
3. Santa Fe

Perimeter (O-4 km)

4. Barranca School
5. Arkansas Avenue
6. East Gate
7. 48th Street
8. LA AirpOrt

9. Bayo STP
10. Exxon Station
11. Royal Crest
12. White Rock
13. Pajarito Acres
14. Bandelier

Onsite

15. TA-21
16. TA-6
17. TA-53 (LAMPF)
18. Well PM-1
19. TA-52
20. TA-16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39
26. TA-1 6-450

Latitude or Longitude or
N-S Coord E-W Coord

3($00’ 10606’
35°52’ 10602’
35”40’ 10656’

N180
N170
N090
N11O
N11O
N120
N090
N080
S080
S21O
S280

N095
N025
N070
N030
N020
S035
S030
S080
S165
S245
S190
S055

E130
E030
E21O
Wolo
E170
E250
E120
E080
E420
E380
E200

E140
E030
E090
E305
E155
W025
E180
E290
E085
E225
E230
W070
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Table G-5. Average Background Concentrations of Radioactivity in the Atmosphere

Radioactive
Constituent Units

EPA’
1982-1985

Laboratoryb
1985

Uncontrolled
Area Guidec

Gross beta
3H

U (natural)
238pu
239,240pu
241Am

10-’5 ~Ci/mi?
10-12~Ci/mfl

pg/m3
10-’BpCi/mp
10-18~Ci/m!
10-16~Ci/ml

12*8
Not reported
70 ~ 26
().2 f ().1
1.2 t ().9
Not reported

9x 103
2x 105
1 x 105
3x 104
2x 104
2x 104

———— ——. —_—

‘Environmental Protection Agency, “Environmenhl Radiation Data,” Reports 31 through 42. Data are
from Santa Fe, New Mexico sampling location and were taken from August 1982 through June 1985,
excluding the periods from May 1983 through February 1984 and January 1985 through February 1985
for which data were not available.
bData annual averages are from the regional stations (Espaiiola, Pojoaque, Santa Fe) and were taken
during calendar year 1985.
CSeeAppendix A.
‘Minimum detectable limit.
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Table G-6. AtmosphericTritiatedWaterConcentrationsfor 1985

Total Number Nnmber Concentrations-p(3/m3 (10-]2 ~Ci/mQ)
Air of

Volume Monthly
StationLocation’ (m3) Samples

RegionalStations(24-44 km)-Uncontrolled Areas

1.Espaiiola 147.88 11
2. Pojoaque 154.97 11
3. Santa Fe 155.74 11

Regional Group Summary 458.59 33

PerimeterStations (0-4 km)-Uncontrolled Areas

of
Samples
<MDLb Maxc Mine

5
5
6

12.0 * 3.0

27.0 * 6.0

18.0 + 4.0

–1.0+ 1.0
–1.0+ 1.0
–2.0 * 1.0

16 27.0 A 6.0

4. Barranca School
5. Arkansas Avenue
6. East Gate
7. 48th Street
8. LA Airport
9. Bayo STP

10.Exxon Station
11.Royal Crest
12.White Rock
13.Pajarito Acres
14.Bandelier

120.28
121.85
114.63
111.77
100.26
109.50
120.88
86.22

116.66
105.30
133.32

11

11

11

11

10
11
10
11
11
10
12

2
4
2
5
0
4
1
0
2
3
1

28.0 * 6.0
17.0* 3.0

36.0 * 7.0

43.0 * 9.0

60.0 + 10.0

19.0 k 4.0

60.0 t 10.0

100.0 * 20.0

130.0* 30.0

33.0 * 7.0

70.0 * 10.0

Perimeter Group Summary 1240,67

Onsite Stations-Controlled Areas

15.TA-21
16.TA-6
17.TA-53 (LAMPF)
18.Well PM-1
19.TA-52
20. TA-16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39
26. TA-16-450

122.38
116.43
121.81
122.51
118.22
118.26
112.26
116,96
81.20

121.86
122.88
113.82

119

11
11
11
11
10
11
11
11
11
11
11
11

24

0
3
1
0
1
2
3
0
5
0
0
6

130.0* 30.0

70.0 * 10.0

23.0 * 5.0

36.0 * 7.0

190.0t 40.0

30.0 & 6.0

35.0 * 7.0

80.0 & 10.0

190.0* 40.0

160.0f 30.0

300.0 + 60.0

240.0 ~ 50.0

36.0 & 7.0

Meanc

3.(3+ 1.1

3.8+ 2.1
2.7* 1.5

Mean
as

%Guided

<0.1
<0.1
<0.1

–2.() * 1.0

1.0+ 1.0
0.2 * .40
1.2 * 0.4

–0.5 * 0.9
1.4 * 0.4
0,0 * 0.2
2.0 * 0.7

2.3& 0.7
0.1 * 0.9
1.0+0.5
3.0 * 1.0

3.2 * 0.3

10.9*2.7
5.8* 1.7

12.3* 3.3
14.3* 4.3
10.1* 4.4
5.8 * 1.7

14.3*4.2
39.9 k 9.7
18.3* 9.9
9.4 &2.8

21.7* 6.5

<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

-(3.5 * ().9

1.9 t 0.6
0.0* 1.0
1.8+ 0.9
3.0 * 1.0
4.0 * 2.0
0.0 * 1.0
1.0* I.o
9.0 * 2.0

–2.0 * 2.0

38.0 k 7.0
2.7 f 0.8

–1.of3.o

14.8*2.8

15.9* 5.3
8.3 ~ 1.9

12.1*2.6
27.8* 14.3
12.4* 2.2
8.9 * 2.7

20.1 *6.1
75.8 * 14.8
36.2 * 15.6

105.9+21.8
41.6+ 18.2
lo.l &3.7

<0.1

<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1

Onsite Group Summary 1388.59 131 21 300.0 * 60.0 –2.0 * 2.0 31.3+ 8.4 <0.1

‘See Fig. 8 for map of station locations.
%kfinimumdetectable limit= 1X 10“2 pCi/mQ.
‘Uncertainties are +s (see Appendix B).
‘Controlled Area DOE Concentration Guide = 5 X 10–6~Ci/mL
Uncontrolled Area Derived Concentration Guide = 2 X 10-7 pCi/mQ.
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“ “% Concentrationsfor 1985Table G7, Atmospheric

Total Number Number Concentrations-aCi/m3 (lO-ls pCi/rrrl)
Ah of of

Volume Quarterly Samples
StationLucationa (m3) Samples <MDLb

——

Mean

Meanc
as

96GuidedMaxc Mine

Rwional Stations(2844 km)-Uncontrolkd Areas

1.Esparlola 90196 4 3
2. Pojoaque 92563 4 4
3. Santa Fe 96045 4 4

Regional Group Summary 278804 12 11

9.9 * 1.2
0.6 * 0.4
1.3* ().9

–1,5* 1.4
–0.8 k 0.8
–().8 ~ ().7

–1.5* 1.4

–(3,5~ ().6

–0.6 * 0.5
–o. 1* 0.9
–0.5* 0.7

o.5&o.7
–(3,3 * 0.7

-0.1 & 0.6
–1.9* 14

–0.5* 0.7
–().5 * 0.5
–13.5*().5

2.2 k 5.2
--0.1 * 0.7

0.2 & 0.9

0.8 + 1.3

<0.1
<0.1
<0.1

9.9 * 1.2 <0.1

PerimeterStations(040 km)-Uncontrolled Areas

4. Barranca School
5. Arkansas Avenue
6. East Gate
7. 48th Street
8. LA AilQOrt

9. Bayo STP
10.Exxon Station
11.Royal Crest
12.White Reek

95356
89327
69477
98677
78555
73795
82645
28993
79972

101489

109238

4 4
4 4
4 3
4 4
4 3
4 4
4 4
4 4
4 4
4 3
4 4

44 41

0.0 * 0.8
().9* 0.7

3.1 *1.1
0.1* 0.5

18.2+2.8
1.l&o.9
2.2 k 1.3
0.5 * 1.4
0.8 + 0.7
5.5* 0.7
0.1+0.5

–0.2 * 0.2
-0.1 * ().7

1.2* 1.5
–0.3+ 0.3
5.50 *8.5
o.3 ~ o.6

1.0+ 1.1
–0.6&l.l

o.o ~ 0.6
1.6 f 2.7

–0.3 t 0.2

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
13.Pajarito Acres
14.Bandelier

—
Perimeter Group Summary 907524 18.2* 2.8 –1.9* 1.8

–O.l *0.7
–0.6 & 0.6

().1 *0.5

-0.3 f 0.4
–0.5* 0.5
–0.2 t 0.5
–0.4 k 0.6

4.2* 1.0
-().3 *1.9
–(3.5*&5

–0.8+ 0.7
–0.5 * 0.4

<0.1

Onsite Stations-Controlled Areas

1.0* 0.8
1.() *().7

o.8 & o.6

0.1 * 0.5

().2 * ().5

31.9+ 2.5
1.() * 0.9

50.8 & 3.3
2.3 * 1.3

().1 * ().5

0.3 k 0.6
3.9 * 1.()

15. TA-21
16.TA-6
17.TA-53 (LAMPF)
18.Well PM-1
19.TA-52
20. TA-16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39
26. TA-16-450

85823
82356

110329
109273
88606

101750
88195

100026
59073

105173
96517
95795

4 4

4 4

4 4

4 4

4 4

4 3

4 4

4 0

4 4

4 4

4 4

4 3

48 42

0.4 t 0.5
(3.4& 0.7

0.4 * 0.3
–().1 * 0.2

–0.1 * 0.3
8.o + 16,0

0.3 + 0.6

29.5 + 19.7

0.5 * 1.2

–0.2 k 0.2

-0.2 * 0.5

0.7 * 2.1

<0.1
<0.1
<0.1
<0.1
<().1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

Onsite Group Summary 1122916 50.8 * 3.3 –0.8 + 0.7 3.3 * 8.6 <0.1

——.——

asee Fig. 8 for map of station locations.
~inimum detectable limit= 3 X 10“s pCi/mL
~ncertainties are *S (see Appendix B).
‘Controlled Area DOE Concentration Guide = 2 X 10“2 pCiJL
Uncontrolled Area Derived Concentration Guide = 2 X 10-’4 pCi/mL
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TableG-8. Atmospheric‘lAm Concentrationsfor 1985

Total Number Number Concentrations-aCi/m3 (10-18 pCi/mQ)
Au of of

Volume Quarterly Samples
StationLocationa (m? Samples <MDLb Maxc

RegionalStations(28-44 km)-Uncontrolled Areas

3. Santa Fe 96045 4

PerimeterStations(0-40 km)-Uncontrolled Areas

Mine Meanc

Mean

%G~ded

3 10.5+2.6 0.8 * 0.3 2.8 * 1.3 <0.1

6. East Gate 69477 4 2 11.4*8.5
8. LA Airport 78555 4 0 4.8 ~ 1,2
9. Bayo STP 73795 4 0 4.6* 1.3

12.White Rock 79972 4 1 3.3 ~ 0.8

Perimeter Group Summary 301799 16 3 11.4*8.5

Onsite Stations-Controlled Areas

16.TA-6 82356 4 0
17.TA-53 (LAMPF) 110329 4 0
20. TA-16 101750 4 0
21. Booster P-2 88195 4 1
22. TA-54 100026 4 0
23. TA-49 59073 4 1

Onsite Group Summary 541729 24 2

4.1 * 1.3
2.5 t 0.6
4.0 + 1.2
2.8 f 1.()

28.5 ? 2.0
8.0 + 1.6

1.7* ().9
1.9~f).8
2.1t O.7
1.1*0.8

4.9 * 3.9
3.7* 1.1
3.3 & 0.9
2.1 + 0.8

<0.1
<0.1
<0.1
<0.1

1.1+().)3

2.6 * 0.8
1.5+ 0.5
1.8~ ().6
0.0 * 0.4
3.2 * 1.0
2.9 * 1.0

28.5 * 2.0

3.5+ 1.1

3.4 * t3.5
2.0 * 0.3
3.0 * 1.0
1.5* 1.(J

18.5*9.7
5,2 * 2.2

5.6 * 6.5

<0.1

<0.1
<0.1
<0.1
<0.1
<o. I
<0.1

<0.1

———————
‘See Fig. 8 for map of station locations.
bMinimum detectable limit= 2 X 10–’8pCi/m!L
‘Uncertainties are *S (see Appendix B).
‘Controlled Area DOE Concentration Guide = 6 X 10-’2 ~Ci/R.
Uncontrolled Area Derived Concentration Guide = 2 X 10-’4 pCi/m!L
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Table G-9. Atmospheric Uranium Concentrations for 1985

Total Number
Air of

Volume Quarterly
Station Location’ (m3) Samples

Regional Stations (24-44 km)—Uncontrolled Areas

1.Espaiiola 90196,00 4
2. Pojoaque 92563.00 4
3. Santa Fe 96045 4

Regional Group Summary 278804 12

PerimeterStations (O-4km)—UrrcontrolledAreas

4. Barranca School
5. Arkansas Avenue
6. East Gate
7. 48th Street
8. LA Airport
9. Bayo STP

10.Exxon Station
11.Royal Crest
12.White Rock
13.Pajarito Acres
14.Bandelier

Perimeter Group Summary

95356
89327
69477
98677
78555
73795
82645
28993
79972

101489
109238

907524

Onsite Stations-Controlled Areas

15.TA-21
16.TA-6
17.TA-53 (LAMPF)
18.Well PM-1
19.TA-52
20. TA-16
21. Booster P-2
22. TA-54
23. TA-49
24. TA-33
25. TA-39
26. TA-16-450

Onsite Group Summary

85823
82356

110329
109273
88606

101750
88195

100026
59073

105173
96517
95795

1122916

Number
of

Samples
<MDLb

o
0
0

0

4 0
4 0
4 0
4 0
4 0
4 0
4 0
4 1
4 0
4 0
4 0

44 1

4 0
4 0
4 0
4 0
4 0
4 0
4 0
4 0
4 0
4 0
4 0
4 0

48 0

Concentrations(pg/m3)
Mean

Maxc Mine

63.0 &6. 1
64.8 & 7.2
54.1 & 5.6

64.8 t 7.2

48.7 *5.1
31.2+ 4.2
41.2~4.6
21.0 *2.8
67.4 k 7.0
34.2 * 3.7
86.3 *9.3
38.9 * 4.7
53,3 *5.3
30.8 + 3.4
22.7 *2.6

86.3 *9.3

51.6* 5.4
62.4 * 6.5
42.6 * 4.5
28.7 * 3.1
44.2 * 4.9
49.8 * 5.2
51.7* 5.7
83.0 t 9.3
44.8 & 5.0
34.7 * 3.7
45.0 * 4.8
43.0 t 4.6

34.7 * 4.6
43.5 *4.5
20.2 * 2.2

Meanc

50.0 f 12.9
54.6 * 9.4
33.0 & 14.9

as
VoGuided

<0.1
<0.1
<1).1

20.2 * 2.2

19.5+ 2.3
8.9* 1.3

35.4 + 4.0
loot 1.4
26.4 +3. I
15.9+ 2.1
19.5* 2.4
2.0 * 4.7
9.1 * 1.5

15,9* 1.9
9.2* 1.3

45.9 * 11.4

32.2 t 12.1
18.5+ 9.7
39.4 Y 2.7
17.6+5. I
42.0 * 17.9
26.3 ~ 8.2
45.9 * 28.4
25.8 ? 17.3
26.0 k 19.3
22.8 ? 6.2
15.0* 5.6

<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

2.0 * 4.7

33.7 * 4.4
12.9* 1.7
16.3* 1.9
12.9A 1.6
8.5 * 1.3

lo.5tl.4
13.7*1.8
35.3 * 3.7
12.2* 2.1
8.1 +1,2

27.6 * 3.0
12.4t 2.2

28.3* 10.3

42.4 ~ 7.3
38.6 * 20.4
26.8* 11.3
18.2+7. I
32.4 * 16.8
29.2 + 16.1
33.1 + 16.7
63.9 + 20.5
25.3 * 15.9
19.3* 11.2
33.2 * 8.1
26.4 + 12.6

<0.1

<0.1
<o. I
<0.1
<0,1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

83.0 * 9.3 8.lfl.2 32.4 * 12.2 <0.1

%ee Fig. 8 for map of sampling locations.
%inimum detectable limit= 1pgJm3.
~ncertainties are& (see Appendix B)
‘Controlled Area Derived Concentration Guide = 2 X 10spg/m3.
Uncontrolled Area Derived Concentration Guide = 1 X 105pg/m3.

Note: One curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium masses can be converted to the DOE
“uranium special curie” by using the factor 3.3 X 10‘13 pCi/pg.
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Table G-10. Stack-Gas Sampling Results from Beryllium Shop 4

Sample
Date

2-08-85
3-15-85
4-19-85
5-16-85
6-19-85
8-02-85
8-30-85

11-05-85
12-03-85

Be on
Filter (ug)

0.03
0.12
0.17
0.50
0.80

- 0.11
0.11
0.21
0.12

Stack
Hours Concentration Emissions

Operated (ng/m3) (mg)

50.6
51.8
51.3
46.2
61.0
51.4
48.6
50.1
50.0

0.16
0.62
0.89
2.90
3.51
0.57
0.61
1.12
0.64

Average 1.22

0.024
0.097
0.137
0.403
0.644
0.089
0.089
0.169
0.097

Total 1.748

Table G-1 1. Emissions (tons/yr) and Fuel Consumption (109 Btu/yr)
from the TA-3 Power Plant and Steam Plants

Location

Pollutant

Particulate

Oxides of Nitrogen

Carbon Monoxide

Hydrocarbons

Fuel Consumption

Year

1984
1985
% Change

1984
1985
‘k Change

1984
1985
?40Change

1984
1985
% Change

1984
1985
‘h Change

TA-3 “ “- – ‘“ –

2.4
2.3

–5.3

31.2
18.1

–42.0

31.4
30.3
–3.5

1.3
1.3

–1.0

1689
1670

–1.2

“IA-16

0.4
0.4
6.7

20.3
19.9

–1.9

5.1
5.0

–2.4

0.8
0.8
3.1

312
314

0.4

‘IA-21

0.2
0.1

–44.7

8.1
5.2

–36.3

2.0
1.3

–35.5

0.3
0.2

–28.8

125
81

–34.9

‘lotal

~.o

2.8
–6.4

59.7
43.2

–27.7

38.6
36.6
–5.3

2.5
2.3

–7.0

2126
2064

–2.9
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Table G-12. Quantities of Volatile Chemicals and
Compressed Gases Used at La Alarnos (kg)~b

1981 1982

Acids
Acetic Acid
Hydrochloric Acid
Hydroflouric Acid
Nitric Acid
Perchloric Acid
Phosphoric Acid
Sulfuric Acid

Gases
Ammonia
Carbon Monoxide
Chlorine
Freon
Hydrogen Flouride
Nitrogen Oxides
Sulfur Dioxide
Sulfur Hexafluonde

Inorganic Chemicals
Ammonium Hydroxide
Mercury
Sodium Hydroxide

Organic Chemicals
Acetone
Benzene
Carbon Tetrachloride
Chloroform
Ethanol
Freons
Kerosene
Methanol
Methylene Chloride
Methyl Ethyl Ketone
Perchlorocthylene
Tetrahydrofuran
Tuoiene
Trichlorethane
Trichlorethylene
Xylene

230
6500

420
99500

230
480

2200

2900
6200
1200
3300
1000
440
370

10600

1900
200

---

10200
---

180
250

11800
12500
5300
3400

230
21000

9100
---

60
39300

3200
---

170
6000

270
70500

180
490

2200

1800
9600

610
1600
1600
330
210

8800

1200
210

---

10700
-..

190
320

12800
32200

5500
3100
430
400
340

---

60
25600

390
..-

‘This table does not include chemicals received under special orders.

1983

.-.

1400
640

52100
60
30

2600

2400
---

140
2600
1600
410

30
14200

2100
60

39500

10900
70
60

500
13500
28400

2800
730
100

6200
---
---

190
31100

4200
70

1984

99
1655

191
55976

321
111
692

2177
2965
1238
4137
1134
354

0
9507

797
24

73539

10118
12

103
177

7024
22006

1315
3298
1876
5805

2
30

337
27674

2204
59

1985

65
758
278C

54212’
88
59

83(Y

2404’
0

3066’
4368
28 12C
435’

0
14560’

331
lC

44821’

6735’
78

238
208

9420
27097

614
1607
2028’
4238

32
79
83

29665’
3041’

135

bl kg= 2.2 lb.
‘Greater than or equal to EPA Reportable Quantity (40 CFR 302).

140



Table G-13. Estimated Concentrations of Toxic Elements
Aerosolized by Dynamic Experiments

1985 Annual Average
Total Fraction Concentration
Usage Aerosolized (ngJm3) Applicable

Element a (%0) 4!@L -sw!iL f$~nd~d @g/m3)

Uranium 524.0 10 0.05 0.02 9oo@
Be 0.0 2 0.0000 0.0000 10b
Pb 163.2 100’ 0.18 0.07 150@

_—— ———. ——

‘DOE 1981.
‘Thirty day average. New Mexico Air Quality Control Regulation 201.
‘Assumed percentage aerosolized.
‘Three month average. 40 CFR 50.12.
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Table G-14. Quality of Eftluents from Liquid Radioactive Waste Treatment Plants for 1985s

Waste Treatment Plant Location

TA-50 TA-21

Activity Mean Mean Activity Mean Mean
Radioactive Released Concentration as Released Concentration

Isotopes (mCi) (pCi/m!?) 0/6CGb (mCi) (~Ci/m!2) 9’o:Gb

238pU

239,240pU

241Am

89sr

‘Sr
3H

137CS

234u

3.9
5.8
5.4
9.0
1.2

69,400
---

0.43

1.4X 10-’
2.0 x 10-’
1.9X 10-’
3.1 x 10-’
4.2 X 10-8
2.4 X 10-3

---
1.5X 10-8

0.14 0.019
0.20 0.029
0.19 0.14
1.0 0.0061
0.42 0.056
2.4 750
--- 0.052

0.015 0.17

1.2X 10-8
1.9X 10-8
9.1 x 10-8
4.0 x 10-$’
3.6 X 10-6
4.9 x 10-4
3.4 x 10-’3
l.l XIO-’

Total Etlluent Volume: 2.86X 107? 1.54X 106Q

Nonradioactive
Constituent

Cdc
Ca
cl
Cr (total~

Cuc
F
Hgc
Mg
Na
Pbc
Znc
CN
CODC
N03(N)
P04
TDS
pHc

Total Effluent Volume

Waste Treatment Plant Location

TA-50 TA-21

Mean Mean
Concentration Concentration

(mg/!2) (mg/f!)

0.001
47
100

0.06
1.0
28
0.001
1.6
896
0.016
0.10
0.3
84
376
1.6
3,570
6.9–11.7

0.003
7.5
22

0.044
0.07
6.8
0.0005
0.7
250
0.004
0.04
-—

55
2.4
0.6
815
7.7–12.0

2.86 X 107!2 1.54X lof’Q

0.012
0.019
0.091
0.001
0.36
0.49
0.011
0.11

*As reported on DOE forms F-5821.1.
‘Department of Energy’s Concentration Guide for Controlled Areas (Appendix A).
bConstituents regulated by National Pollutant Discharge Elimination System permit.
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Table G-15. Quality of Effluent from the Los Alamos
Meson Physics Facility’s (TA-53) Lagoons

Radioactive
Isotope

3H

7Be
22Na

s4~n

57C0

~co
134c~

Total Eflluent Volume

Activity
Released

(mCi)

6700
120
41
21
21
11
57

9.5x 106!?

Mean
Concentration

(~Ci/mf!)

7.1 x 10-4
1.3X 10-5
4.3 x 10-6
2.2 x 10-6
2.2 x 10-6
1.1 x 10-6
6.0 X 10-6

Mean
as

‘/oCG”

0.71
0.026
0.48
0.073
0.011
0.11

2.0

——————————

‘Department of Energy’s Concentration Guide for Controlled Areas (Appendix A).
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Table G-16. Location of Surface and Ground Water Sampling Stations

Station

Regional Surface Water
Rio Chama at Chamita
Rio Grande at Embudo
Rio Grande at Otowi
Rio Grande at Cochiti
Rio Grande at Bemalillo
Jemez River

Perimeter Stations
Los Alamos Reservoir
Guaje Canyon
Frijoles
La Mesita Spring
Sacred Spring
Indian Spring

White Rock Canyon
Group I
Sandia Spring
Spring 3
Spring 3A
Spring 3AA
Spring 4
Spring 4A
Spring 5
Spring 5AA
Ancho Spring

Group II
Spring 5A
Spring 6
Spring 6A
Spring 7
Spring 8
Spring 8A
Spring 9
Spring 9A
Doe Spring
Spring 10

Latitude

&
Coordinate

3C05’
3612’
35°52’
35°37’
35°17’
35°40’

N105
N300
S280
N080
N170
N140

S030
Silo
S120
S140
S170
S150
S220
S240
S280

S230
S300
S31O
S330
S335
S315
S270
S325
S320
S370

Longitude

E:W
Coordinate

106”07’
105°58’
106”08’
106°19’
106’36’
10V44’

W090
E1OO
E180
E550
E540
530

E470
E450
E445
E440
El 10
E395
E390
E360
E305

E390
E330
E31O
E295
E285
E280
E270
E265
E250
E230

Map
Designation”

—.
-.
—
---
---
.-.

7
8
9

10
11
12

13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

XY&

Sw

Sw

Sw

Sw

Sw

Sw

Sw

Sw

Sw

GWD
GWD
GWD

SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR

SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR
SWR

—————

●Regional surface water sampling locations in Fig. 14; Perimeter, White Rock Canyon, Onsite, and Eilluent Release
Area sampling locations in Fig. 15.
WW = surface water, GWD = deep or main aquifer, GWS = shallow or alluvial aquifer, SWR = spring at White Reek
Canyon, and D = water supply distribution system.
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Table G-16 (cent)

Latitude Longitude

& E~W Map
Station Coordinate Coordinate Designation” J.Y!&

White Rock Canyon
Group III
Spring 1
Spring 2

N040
N015

E520
E505

32 SWR
33 SWR

Group IV
Spring 3B S150 E465 34 SWR

Streams
Pajarito
Ancho
Ftijoles

S180
S295
S365

E41O
E340
E235

35 SWR
36 SWR
37 SWR

Sanitary Effluent
Mortandad S070 E480 38 SWR

Onsite Stations
Test Well 1
Test Well 2
Test Well 3
Test Well DT-5A
Test Well 8
Test Well DT-9
Test Well DT- 10
Caiiada del Buey
Pajarito
Water Canyon at Beta

39 GWD
40 GWD
41 GWD
42 GWD
43 GWD
44 GWD
45 GWD
46 Sw
47 Sw
48 Sw

N070
N120
N080
Silo
N035
S155
S120
NOlO
S060
S090

E345
E150
E215
E090
E170
E140
E125
E150
E215
E090

Pajarito Canyon (Onsite)
Pco- 1
PCO-2
PCO-3

102 GWS
103 GWS
104 GWS

S054
S081

S098

E212
E255
E293

Eflluent Release Areas
Acid-Pueblo Canyon

Acid Weir
Pueblo 1
Pueblo 2
Pueblo 3
Hamilton Bend Springs
Test Well 1A
Test Well 2A
Basalt Spring

N125
N130
N120
N085
N11O
N070
N120
N065

E070
E080
E155
E315
E250
E335
E140
E395

49 Sw

50 Sw
51 Sw
52 Sw
53 s
54 GWS
55 GWS
56 s
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Table G16 (cent)

Station

DP-Ims Alamos Canyon
DPS-1
DPS-4
LAO-C
LAO-1
LAO-2
LAO-3
LAO-4
LAO-4.5

Sandia Canyon
Scs- 1
SCS-2
SCS-3

Mortandad Canyon
GS- 1
MCO-3
MCO-4
MCO-5
MCO-6
MCO-7
MCO-7.5
MCO-8

Water Supply and Distribution
Los Alamos Well Field

Well LA- lB
Well LA-2
Well LA-3
Well LA-4
Well LA-5
Well LA-6

Guaje Well Field
Well G-1
Well G-1A
Well G-2
Well G-3
Well G-4
Well G-5
Well G-6

Latitude Longitude

& E:W
Coordinate Coordinate

N090
N080
N085
N080
N080
N080
N070
N065

E160
E200
E070
E120
E21O
E220
E245
E270

N080 E040
N060 E140
N050 E185

N040 E1OO
N040 E11O
N035 E150
N030 E160
N030 E175
N025 E180
N030 E190

N115
N125
N130
N070
N076
N105

N190
N197
N205
N215
N213
N228
N215

E530
E505
E490
E405
E435
E465

E385
E380
E365
E350
E315
E295
E270

Map
Designation”

57
58
59
60
61
62
63
64

65
66
67

68
69
70
71
72
73
74

76
77
78
79
80
81

82
83
84
85
86
87
88

2Yl!!L

Sw
Sw
GWS
GWS
GWS
GWS
GWS
GWS

Sw
Sw
Sw

Sw
GWS
GWS
GWS
GWS
GWS
GWS

GWD
GWD
GWD
GWD
GWD
GWD

GWD
GWD
GWD
GWD
GWD
GWD
GWD
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Table G-16 (cent)

Latitude Longitude

& E:W
Station Coordinate Coordinate

Pajarito Well Field
Well PM-1
Well PM-2
Well PM-3
Well PM-4
Well PM-5
Water Canyon Gallery
Fire Station 1
Fire Station 2
Fire Station 3
Fire Station 4
Fire Station 5
Bandelier National Monument Headquarters
Fenton Hill (TA-57)

N030
S055
N040
S030
N015
S040
N080
N1OO
S085
N185
solo
S270
35°53’

E305
E202
E255
E205
E155
W125
E015
E120
E375
E070
W065
E190
106°40’

Ma~
Designation’ m

89 GWD
90 GWD
91 GWD
92 GWD
93 GWD
94 GWD
95 D
96 D
97 D
98 D
99 D

100 D
101 D
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Rio Chama at Chamita
Rio Chama at Cbamita
Rio Gfande at Embudo
Rio Gmn& at Embudo
Rio tide at Otowi
Rio Grade at Otowi
Rio Gran& at COchiti
Rio Grade at Cocltiti
Rio Grade at BernaWlo
Rio Grade at BmnaliUo
Jemez River at Jemez
Jemez River at Jemez

No. of Analyses
Minimum
Maximum
Average
s

LindtsofDetecdon

Table G17. R8diochemkal and CIIemieal Quality of Surface Water from Regional Stafiona

(10+ pCi/rnQ) (counts/udn/ff )

3-11
9-9
3-11
9-9
>11
9-9
3-12
9-11
3-12
9-11
4-4
9-11

48* 48
140*60
46*48

–40*60
2*45

–143 *65
–10*37
–69 &47

8+35
-19*5O

7*45
78& 58

12
–143*65

140*60
4

72

40

(10-+ pci/mQ)

0.tH38* 0.011
0.000 &0.010

-0.CK)8* O.(H36
-0.011 * 0.006

O.m * 0.010
-o.a37 * 0.CN39

0.011 * 0.012
-O.(D4 * 0.004
-owl * 0.004

0.015*0.013
-0.013+0.016
-0.009 * 0.016

12
-0.013 * 0.016

0.015 * 0.013
-OSX12

0.009

0.009

0.008 * 0.CK)8
0.008 & 0.010
0.013 * 0.009
O.(XKI* 0.010
0.M6 * 0.014
O.(M4* 0.CM36
0.004 * O.(X)6
O.000 * 0.010
0.016 * 0.010

-0.005 * 0.087
-0.CU)4 * 0.004

0.035 & 0.025

12
-0.(H35 * 0.W4

0.035 * 0.025
0.007
0.011

0.03

0.5* 0.3
3.8 * 0.5
0.8 * 0.3
1.9 * 0.4
0.5* 0.3
5.1 *0.7
0.6 * 0.3
1.0 * 0.4
0.3* 0.3
().0 * 0.4

–1.2* 0.3
0.5 * 0.4

12
–1.2*0.3

5.1 *(3.7

1.1
1.7

0.7

3.3 * 0.6
2.1 * 0.2
2.3 * 0.7
0.7 * 0.2
3.6 * 0.6
1.9*0.2
3.0 & 0.6
3.0 * 0.3
3.5 & 0.6
0.9 * 0.5
1.1 *0.3
1.6 & 0.2

12
0.7 * 0.2
3.6 * 0.6
2.2
1.1

1

–40 *50
140*60
–80 *50

70*60
–10*5O
–IO*5O

10* 50
–10*5O

O*5O
–70 * 6(-J
–40*50

O*6O

12
–70 *60

140*60

–3
m

50



T* G17 (-)

(3 M8 K M
—— —. J=% P so, a—— . F N—— Hd (*/m)

40
26
32
32
33
26

6
26
40
32

5

RiOamluwchunim
RiOGmKkmlEmlnKlo
RiOGlmckmtw
nioGmld?atcmhiti
RioGm%k~t~
JemaR.&umlJ-

3-11
3-11
3-II
3-12

3-12

44

13
24
19
20
21
M

44 9.9 3.1 n

33 6.0 Z4 15

37 7.7 2.6 18

36 7,1 14 16

38 6.6 2.0 17
28 3.9 5.0 24

0
0
0
0
0
0

105
63
95
97

105
m

am m 6
as 34 4
a.5 46 5
as 51 5
‘a5 41 5
a5 12 22

0.3 0.4
a4 <(L2
0.4 a.2
&4 a.2
a4 <0.2
0.3 .02.2

252
179
218
202
225
I75

141

95

116

118

117

66

7.7

7.8

7.7

7.9

7.6

7,6

6
13
34
22

7

6 6 6 6
28 3.9 14 Is
u 9.9 5.0 24
M 6,9 3.I 19
6 20 1.0 3

6

0
—

6
m

10s
93
13

6 6 6
12 4
7022

as 43 8
— 19 7

6 6

0.3 c13.2
0.4 0.4
0.4 a.2
al 0.1

6

175

252

6
a

141
109
25

6
7.6
7.9
7.7
0.1

m
25



.
U
o

Station

Los Alamos Reservoir
Los Alamos Reservoir
Guaje Canyon
Guaje Canyon
Frijoles Canyon
Frijoles Canyon
La Mesita Spring
La Mesita Spring
Sacred Spring
Sacred Spring
Indian Spring
Ashley Pond

No. of Analyses
Minimum
Maximum
Average
s

limits of Detection

Table G18. RadiochemicalandChemicalQuality of Surfaceand GroundWaters fromPerimeterStations

Radiochemical

Map
Designation

7
7
8
8
9
9

10

10
11
11
12
—

1985

@!!!&!@

4-4
9-9
4-4
9-30
3-14
9-1o
3-14
9-1o
3-14
9-9
9-9
6-8

137(3 238~
(10–9 ~Ci/mQ) (10–9 ~Ci/mQ)

–5 * 40
97*41
2*36

1(30*50
l(ji-3(j

–39 *47
44* 43

100* 53
121t58

–60 ~ 45
–8 + 68
28 ~ 49

0.000 * 0.010
0.000 t 0.010
0.005 * 0.012
().000 * ().010

O.000 * 0.010
0.014*0.016
O.000 * 0.010
0.011 * 0.010

–0.005 * 0.011
0.011 t 0.013

–0.059 * 0.059
–0.004 * 0.007

12 12
–60 &45 –0.059 * 0.059
121*58 0.014 t0.016
33 –0.002
60 0.019

40 0.009

239,240~

(10–9 ~Ci/mQ)

0.006 + 0.006
0.016 &0.011
0.005 * 0.016
0.009 * 0.009
0.009 * 0.011
0.021 * 0.015
0.005 * 0.011
().m * (),()1()

O.000 t 0.010
0.004 * 0.006

–0.029 & 0.052
0.013 * 0.009

12
–0.029 * 0.052

0.021 * 0.015
0.004
0.017

0.03

3H

(10+ ~Ci/mQ)

–().6 ~ ().3
().4* ().4

–l.l +().3
–0.8 ~ 0.4

().fj&0.3
().()* ().4
0.1 * 0.3
0.5 * ().4
().(,)* ().3

0.7 * 0.4
2.8 ~ o.5
().1 * ().4

12
–l.l +0.3

2,8 ~ o.5

0.2
1.0

0.7

Total U
(pg/Q)

0.4 * 0.4
().() * 0.2
().9 * ().4
1.6~o.2
0.9* ().5
().2 * ().2

20* 2.0
().9 * ().2
28 ~ 2.o

11.3t 0.2
11 +1.1

3.8 & 0.8

12
().0 * ().2
28+ 2.(3

5.8
9.0

1

Gross Gamma
(counts/min/Q)

–30 *50
l10&60
30* 50

–30 ~ 60
–30 * 5(3

40 ~ 60
o*5f)

lo~60

20& 50
80* 60
80& 60
20 ~ 60

12
–313 ~ 6(3

11O*6O
21
48

50



Mu

7
E
9

10
11

u
4-4
3-14

3-14

3-14

6-0

~

38
61
50
29
48
32

6
28
61
42
12

c1

7
9
9

42
34
14

6
7

42
19
15

w—

25

3.1

3.2

2.0
29
1.5

6
1.5
32
2.5
0.7

K

20
3.1
2s
26
26
5.0

6
20
5.0
3.0
1.1

4

7

9

34

Z7

m

6
4

m
25
25

3

0
0
0
0
0
0

0
—

o
—

m
39
37

146

141

Im

6
20
146
M
56

?

015
a5
a5
a2.5
a.5
al.5

6
—

a5

SD4

10
8
10
24
6
7

6
6

24
II
6

cl F N M

3

3

3

9

12

33

6

2

33

10
12

co.1
a. 1

0.2
0.3
a5
1,4

6
al

1.4
a4

a5

a3
az
a.1

1.5
0.7
0.4

6
az

1.5
~.6

0.5

95
Im
162
232
222
Z2i3

6
95

252
Iul
61

m
31
37

Ill
9n
UI

6
28

Ill
50
37

7.0
7.5
7.5
a.o
7.3
7.6

6
7.0
8.0
7.5
0.3

8
10
11
M
35
36

6
a

34
23
14

~Pod - 618 amzl 0.01I ai33 amoz aooe az.omz aw3 am ao23 mzn aoo5 0.010



station

Acid Weir
Acid Weir
Pueblo 1
Pueblo 1
Pueblo 2
Pueblo 2
Pueblo 3
Pueblo 3
Hamilton Bend Spring
Hamilton Bend Spring
Test Well 1A
Test Well 1A
Test Well 2A
TW Well 2A
Basnltspring

No. of A@ses
Minimum
Maximum
Average
s

Ihldtmafhtectbn

Mnp
Designation

49
49
50
50
51
51
52
52
53
53
54
54
55
55
56

Table G19. Radiwhendcal andchemical Quality of Smfaee andGroundWaters
fromAcid-Pneblo CanyoW A Former ~uent Release Area

Radbehendcal

137C* -.- -.n - 4A 3H TotnlU Gross Gamma
& (10-9 pci/mQ)

48
9-18
4-8
9-18
4-8

102
48
9-18
4-8
9-18
3-19
9-17
43

1&3
9-18

47* 53
23* 37
89+ 39

47*4O
21*43
66*44
56* 37

–94 +52
62* 35

–86 &36
47* 56
–37 *36

93* 47
20* 48
91* 39

15
–94 *52

93* 47
11
66

40

au~

(10+ @/mQ)

-0.005 * 0.012
-0.006 * 0.010

0.011 * 0.012
0.008 * 0.012
0.000 * 0.010

-0.017*0.010
-0.004 * 0.001

0.008 & 0.015
-am * 0.CK)7
-0.W5 * 0.014

0.032 * 0.013
-0.014 * 0.012

O.m * 0.010
0.026 + 0.013
0.000 * 0.010

15
-0.017 * 0.010

0.032 & 0.013
o.m2
0.013

0.(.M9

0.446 + 0.052
0.017*0.012
0.011 *0.012

-0.008 * 0JX17
0.056 & 0.017
0.207 * 0.031
0.033 * 0.013
O.(WI* 0.010

-am * O.m
0.038 f 0.015
0.014 * 0.010
0.028 * 0.013
0.012 * 0.009
0.038 * 0.014
O.O12*O.O1O

15
-0.009 * O.(KK

0.446 * 0.052
0.060
0.148

0.03

QO-’6pcl/n@

-0.2 &().3
2.7 * 0.5

-0.9 * 0.3
0.7 * 0.4
0.5 * 0.3
0.2 * 0.4
0.7 * 0.3

0.0 * 0.4
-0.6 * 0.3

0.4 * 0.4
-0.6 & 0.3

2.9* 0.5
1.8 * 0.4

-0.3 * 0.3
0.4 * 0.4

15
-0.9 * ().3

2.9 & 0.5
0.5
1.1

0.7

41@L (counts/min/Q)

1.1 *0.4
0.7 * 0.2
1.1*0.4
0.8 * 0.2
0.5 * 0.2
1.4*0.2
0.9 * 0.4
1.7 * 0.2
1.5* 0.5
1.3*0.2
1.0*0.5
1.1 *0.2
0.4 * 0.4
0.9 * 0.1
1.1 *0. I

15
0.4 * 0.4
1.7 * 0.2

1.0
0.3

1

SO*5O
–30*60

60*50
40*60”
60*50

–120*60
70* 50
40*60
10* 50
3Q*60
50* 50
90*60
90*50

–I1O*6CI
-40*60

15
–120*60

90&60
21
67

50



Ad weir 44 18 17 24 4.0 110 0 42 as 11 153 0.6 0.3 356 40 7.5 67
PaIOl 4-E 43 16 3.0 8.1 56 0 60 6.0 21 35 0.6 8.3 2m 40 6.5 40
Plxb&2 4-0 48 14 28 6-5 53 0 51 4.5 19 54 0.6 3.8 242 44 7.3 35
PlXlA03 4-a 54 18 3.3 9.5 66 0 73 0.3 21 52 0.7 7.0 299 54 7.1 46
HmiitOn Bend Sra@ 4-6 58 16 4.9 9.1 n o % &3 24 66 0.9 3.6 314 58 7.3 51
Tut Wdl1A 3-19 56 23 6.8 7.9 71 0 105 4.4 27 49 0.8 12 339 82 7.7 52
Tat Wcff2A 43 20 29 6.4 42 22 0 76 ~5 21 37 0.3 03.2 183 94 7.5 33

No. of Annlymm 7 77 7 7 7 7 7 7 7 7 7 7 7 7 7
Minilnuul 18 16 2.4 4.0 22– 51 ai.5 II 35 0.3 a2 183 44 6.5 33
MuilIlunl 58 29 6.8 9.5 110 0 105 8.3 27 153 0.9 12 356 94 7.7 67
A- 42 19 4.2 7.0 65 – 72 4.6 21 64 0.6 ‘a.o 286 61 7.3 46
c 17 5 1.8 22 26– 23 3.2 5 41 0.2 4.4 60 19 0.4 12



Table G20. Radiochemicsl and Chemical Quality of Surface and Ground Water from White RockCanyon

Station

GroupI
Sandia Spring
Spring 3
Spring 3A
Spring 3AA
Spring 4
Spring 4A
Spring 5
Spring 5AA
Ancho Spring

Group11
Spring5A
Spring8A
Spmg 9
Spring9A
Doe Spring

Group111
Spring 1
Spring 2

GroupIV
Spring 3B

Streams
Pajarito
Ancho
Frijoles

SanitaryEffluent
Mortandad

No. of Analyses
Minimum
Maximum
Average
s

Limits of Detection

1985
(monthday)

9-24
9-24
9-24
9-24
9-24
9-24
9-24
9-24
9-25

9-24
9-25
9-25
9-25
9-25

9-24
9-24

9-24

9-24
9-25
9-25

9-24

137(.S 238~ 239,240h 3H Total U Gross Gamma
(10–9 pCi/ml) (10–9 pCi/mf!)(10–9 pCi/mf!)

108*41
15~19

–37 * 55
–56 f 39

60 ~ 45
37 t 53
28& 39
25* 63

–25 *40

–13*41
101+53
32? 38

–25*3]
–26 ~ 45

59* 45
33 ~ 56

12*33

–33 &60

21
–56 ~ 39
108*41
16
46

40

0.000t 0.010
-O. O1O*O.O1O
-0.019+0.015

0.008 * 0.012
o.o14*o.ml

-0.008 f 0.005
–0.004 * 0.015
-0.010*0.014

0.004 * 0.014

0.000* 0.010
–0.012 * 0.007

0.012*0.014
–0.008 * 0.006
-O. O1O*O.OIO

O.000 * 0.020
-o.o15fo.o13

-0.009 * 0.009

0.000t 0.010
0.004 * 0.012

-o.o12fo.olo

–0.008 + 0.010

21
–0.019+0.015

0.014*0.001
–0.004

0.009

0.009

-0.004 * 0.004
-0.015 * 0.008
-0.005 t 0.010

0.000 * 0.016
0.000 * 0.010

–0.008 f 0.008
-0.004 * 0.CK)4

O.oloto.olo
O.000* 0.010

0.008 + 0.009
--0.008 * 0.010

0.000 * 0.010
–0.008 + 0.006
–0.005 * 0.005

-0.004 * 0.004
0.005 * 0.008

0.000* 0.010

-0.004 * 0.010
0.004 * 0.0Q8
0.006 * 0.006

0.004 * 0.010

21
-0.015 t 0.008

0.010+0.010
–0.001

0.006

0.03

(104 #Ci/mf!)

-0.7 * 0.4
–0.3 * 0.4
–0.4 & 0.4
–0.7 k 0.4
–0.8 + 0.4
–0.3 * 0.4

0.050.4
(3.2* ().4

–1.5*0.4

–o. 1 + 0.4
–o.8 & o.4

0.4 k 0.4
-0.9 * 0.4

I .0 * 0.4

-0.3 * 0.4
-0.3 * 0.4

–].l *0.4

–0.8 & 0.4
–o.6 f o.4
-o. I * 0.4

43.7 * (),4

21
–1.5+ 0.4

1.0 t 0.4
–0.4

0.6

0.7

dl!@!l

1.9* 0.2
1.3* 0.2
2.1 ~ ().2
1.4* 0.2
2.0 * 0.2
1,9+ (3+2
1.2* 0.2
1.0* 0.2
1.2* 0.2

2.9 * 0.3
0.7 * (3.2
1.3* 0.2
1.2* 0.2
1.0* 0.2

3.0 * (3.3
3.7 * 0.4

19* 1.0

1.2+ 0.2
0.7 * 0.2
0.6 * 0.2

2.0 * 0.2

21
0.6 + 0.2
19f lo

2.4
3.9

1

(counts/rein/l?)

–90 A 6(I
()+60

4(3~ 6(J
113~60

220 k 60
9(3+60

–lo&60
50*~

–25 *40

250k 70
30 ~&3

413+ (jo
loo+IjO

–50 ~ (jO

–3(3 ~ fjo

160*60

160*60

fjo & Ijo

7(3~ @

(jI3~ 15(J

20 k 60

21
–90 +60

250 f 70

50
82

50



Tab&G20 (m@)

No. of-
Mioimom
Mminlw
A-
I

~

46
52
51
60
58
70
71
59
74

55
78
77
74
75

33
36

48

66
73
K1

118

21
33

118
64
la

cm w

29
20
20
26
23
20
2n
29
14

31
10
9

10
12

17
22

23

m
14
9

29

21
9
31
19
7

1.6
1.4
1.5
0.9
4.1
42
4.2
5.0
3.1

28
26
25
29
3.1

1.0
1.1

1.8

4.2
3.1
3.0

7.1

21
0.9
7.1
29
1.5

26
2_9
3.0
4.7
27
22
20
25
22

3.2
21
1.7
1.5
1.6

21
I.4

4.8

Zs
20
21

13

21
1.4
13
3.0
25

15
15
15
22
14
12
13
14
10

25
12
12
11
12

31
61

16

14
27
10

76

21
10
76
76
17

co~

o
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0

0

0
0
0

0

21

T

H%

102
78
79

143
85
80
86

I 10
65

65
59
77
50
63

102

171

324

84
68
51

1%

21
51

374
102
113

P

Co.1
a.]
C(LI
a.1
a. I
al
al
a.1
al

al
al
a.1
a).1
al

al
al

al

all
al
al

14

21
al
14
~8

3.0

so,

6
5
5
4

11
7
6
7
3

12
3
2
2
2

8
8

17

6
3
4

49

21
2

49
8.1
10

C5 F N m Had

3
3
3
6
7
6
5
6
3

5
2
2
2
2

3
4

4

6
3
3

72

21
2

72
7.1

15

0.5
0.5
0.4
0.9
0.6
0.6
0.5
0.5
0.4

0.5
0.4
0.5
0.4
0.6

0.7
1.5

I.1

0.5
0.4
02

1.8

21
0.2
1.8
0.6
0.4

0.2
0.6
CL4

<0.1
0.9
0.8
0.1
0.1
0.3

0.3
co. 1
co. I
<0.1
a. 1

‘C(L1
a. 1

1.9

0.5
<0.1
Co.1

8.8

21
a. 1

8.8
CO.8

1.9

165
147
152
243
178
172
174
I93
152

211
147
128
143
155

171
235

431

188
152
141

588

21
128
588
m3
109

81
64
59
95
80
78
72

1(KI
52

93
39
40
41
46

54
64

30

72
56
42

135

21
30

135
64
26

7.3
7.5
7.3
7.7
7.2
7-2
7.8
7.3
7.1

7. I
7.5
7.0
7.2
7.1

7.5
7.9

7.7

7.9
7.8
7.7

8.0

21
7.0
8.0
7.5

0.3

23
18
18
30
23
21
19
26
14

30
13
13
13
14

24
36

67

21
15
12

64

21
12
64
24
15



.
WI
w!

T- Well 1
Ttst Well 1
TeatWell 2
Test Well 2
Test Well 3
Te8t Well 3
Teat Well DT-5A
Tut Well DT-5A
Tan Well 8
Tat Wdl 8
TestWell 10
Tut Well 10
Gfbcladcl Buey
-&l Buey
P@arito Canyon
~arito Cauyon
Water Chmyon at Beta
Water Canyon at Beta

No. of Analyses
Minimum
Maximum
Awra@
s

UmfhafDetedM

Iabieci-zl. KacliOchemicalantlawmkd@atyofSurfeceand GroundWaterfromOndte Stari0n8

39
39
40
40
41
41
42
42
43
43
45
45
46
46
47
47
48
48

319
9-17
43

103
3-19
917
>26
9-17
43
9-16
3-26

103
3-25
9-16
3-25
9-16
411

l&9

66*38
-49*34

10*4O
-47 &42
-7 *32

–12*31
66*4 I
61& 38
54* 53
44*38
46*3 I
26*49

-16*46
-76 *48

33*36
O*34

47*4O
—

17
–76 *48

66*38
14
44

40

O.(K)8* 0.010
O.(D4* 0.013
O.CUIO* 0.010
0.011 * 0.015

-0.004 * o.m7
0.014 * 0.014
0.013 * O.(MB
0.016 * 0.016

-0.CK)9* 0.(K)’9
0.009 * 0.009
0.CD4* 0.007

4.022 * 0.014
-0.CKM- 0.W6
-0.032 * 0.012
4.CK)5* O.(M38

O.MIO* 0.010
+).(K)7* 0.CK17

O.OMI* 0.010

18
-0.032 * 0.012

0.016 * 0.016
O.m
0.025

O.(NI9

0.016 * 0.011
O.m * 0.010
O.m * 0.010
O.m * 0.010
O.m * 0.010
0.055 * 0.017
0.004 * o.a37
0.040 * 0.014

-0.009 * O.m
O.(W* 0.(K19
O.000* 0.010
O.m * 0.010
O.w * 0.010

-0X09 * 0.M9
0.019 * 0.013

-0.W.)4* 0.CM34
0.007 * 0.012

+.029 * 0.020

18
-0.029 t 0.022

0.055 * 0.017
O.(D6
0.018

0.03

(10-6 @/mR)

-0.1 * 0.3
2.7 h 0.5

-0.8 * 0.3
+.8 * 0.3
4.7 * 0.3

2.5* 0.5
–1.1 *0.3

3.4 * 0.5
-0.2 * 0.3
-0.6 * 0.4
–1.0*0.3
4.7 * 0.4

0.1 * 0.3
1.3 * 0.4
0.1 * 0.3
2.4* 0.5

+.3*0.3
-0.5 * 0.3

18
-0.8 * 0.3

3.4 * 0.5
0.3
1.4

0.7

Total U

~

3.4 * 0.6
0.6 + 0.2
1.0* 0.3
1.2*0.1
0.8 * 0.5
0.8 + 0.2
1.2+ 0.5
0.1 * 0.2
0.6 * 0.4
0.8 + 0.2
0.6 * 0.5
1.4* 0.2
1.0*0.5

-0.2 * 0.1
0.7 * 0.5
0.4 * 0.2
1.2* 0.4
0.9 * 0.2

18
-0.2 * 0.1

3.4 * 0.6
0.9
0.8

1

Gmle G8mm9
(amnte/mhI/R)

20*50
–30*60

O*5O
-60*60
–30 *50

40*60
O*5O

30*60
–lo* 50

10*6O
–50* 50
-40*60

20* 50
–10*6O

O*5O
–20 *60

70* 50
140*60

18
-60*60
140*60

4
47

50



TeaWd3I
TaI Well 2
TUIWd33
T@ Wd3 UT-5A
T- Well8
Tawdm-lo
-dd~
WW
Wmmti

Naai~
Mbiulm
Mn.imw
A-
1

(As&)
319
4-3
3-19
3-26
43
>26
3-25
$25
&ll

~

42
El
m
m
55
9

26
33
m

9
9

Es
49
26

Na

42
15
la

9
II
13
15
15
14

9
9
43!
17
10

M
3.9
5.s
26
18
29
4.4
4.4
4.8

9
Z6
84
46
1.1

13
1.3
23
1.8
1.7
I.7
29
3.1
4.1

9
1.3
4.1
25
1.0

12
10
13
12
II
12
n
21
m

9

II

22

Is

5

~

o
0
0
0
0
0
0
0
0

9

0
—

m,

19
3
3
2
2
2
13
13
Is

9
2
19
8
7

a
—

24
6
3
2
2
2
32
34
33

9
2
34
15
Is

N Tos

0.5
a4

a.4

a3
0.2
a3
113
Q3
m3

9
02
as
a3
al

5.I
0.4
0.4
an

al
(L3
a4
0.4
1.8

9
0.4
5.I
1.1
1.6

250
IM
193
12s
118
m

I-
145
163

9
m

2S3
153
u

Hd

133
52
64
31
UI
a
54
53
46

9
a
133
57
xl

m—

7.8
7.8
7.8
7.3
7.6
9.0
7.2
7.2
7.5

9
7.3
9.0
7.7
t16

m
(-/4

35
14
18
11
12
13
22
in
m

9
II
3s
19
8

n
WI
-.3
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TableG22. Radiocbesnhmlaid ChemfalQufky ofGmsusdWater
FromChssite Stations in Pa@ito Canyon

Rdfsscbemfd

137c~ 239,% %3 m—.—.,

(10–9 pCi/ml) (10+ pcihw?)
198s

(mmstlsd8y)

6-11
6-11
6.11

GrossGamma
(c-900h/min/O

GrossMa
(10–9pci/d!)

lW u
(J@’)

1.4*0.5
3.8* 0.8
1.5*0.5

3
1.4*0.5
3.8*0.8
2.2
1.3

1

(10+ pcip) (10-6 pci/mQ)St8th

Pm-l
PCO-2
PtD3

No. of AnzdX
Minimum

Maximum

Avefw

s

IJmftsssfoetecth

-0.4 * 0.4
0.6 i 0.4

–1.3*0.4

–5JJ*60
60+60
40+60

2.0 * 2.0
9.0 & 2.6
3.0* 2.0

8.0 i 0.9
16i2.O

4.8 & 0.6

3

4.8 * 0.6
]6&2.o

9.6

6.0

3

74* 49 O.mm* 0.010
70* 49 O.ofm* 0.CS31

–II)*4I 0.024 f 0.015

0.005* 0.008
O.CHXI* 0.001
0.016*0.011

3
0.000* 0.001
0.016*0.011
0.007
0.CSJ8

3
-0.4 * 0.4

1.3* 0.4
0.5
0.8

3
–50*6J3

60*60
17
58

3
2.0 * 2.0
9.0+ 2.6
4.6
3.8

3 3
–IO*4I O.000* 0.001

74* 49 0.024* 0.015
45 0.008
48 0.014

40 0.009 0.03 0.7 50 3

198s
(sss00thd9Y) sio~ Ca

——
PHMg K C03 HC03 P so, a

—
F N Tos Hud

122
62

141

3

62

141

108

41

Statisu

611 31 33

6-11 26 18

611 35 40

9.9
5.1
9.8

3
5.1
9.9
8.7
2.8

5.7

4.0
3.6

3
3.6
5.7
4.4
1.1

47

18

24

3

18

47

30

15

0
0
0

97

66

150

<0.2
<0.2
<0.2

18
10
8

68
14
22

0.5
0.3
0.7

1.7

0.3
0.5

298

143

251

6.1

6.8

7.5

48
19
38

Pcol
PCO-2
PCCI-3

3
—
—

<0.2
—

3
8

18
12
6

3

14

68

35

29

3
0.3
0.7
0.5
0.2

3

0.3
1.7

0.8
0.8

3
143
298
230
80

3
6.7
7.5
7.0
0.4

3
19
48
35
14

No.of An81ysss
Minimum
Msmimum
Avem.w
s

3 3
26 18
35 40
31 30
4 11

3
—
o
—
—

3
66

Iw
104
42



TableG22 (amt)

MisceUaneomChemieaf

(~ tlntiona inM@)

1985
station (montlday) &l As Ba Cd Cr Cll Fe Hg Mn Fd se

— — _ _

PCol 6-11 <0.001 0.CQ4 0.196 <0.001 0.006 0.014 0.095 <0.0002 0.018 <0.003 <0.003

P(X)-2 6-11 <0.lm 1 0.001 0.096 <0.001 0.006 <0.005 0.071 <0.0002 0.371 0.CQ6 <0.003

FC03 6-11 <0.001 0.001 0.104 <0.001 0.005 0.038 0.005 <0.W02 0.388 <0.003 <0.003

No. of Analyses 3 3 3 3 3 3 3 3 3 3
_m — 0.CM31 0.096 — 0.005 <o.m5 0.005 — 0.018 <0.003

Maximum — 0.004 0.196 — 0.C06 0.038 0.095 — 0.388 <0.006

Avesa& <0.001 0.CK12 0.132 <0.001 0.006 0.019 0.057 <0.0002 0.259 <0.(X)4
s — 0.001 0.056 — 0.001 0.017 0.46 — 0.209 0.002



station

DPS-1
DPS1
DPS4
DPS-4
LXX
MO-C
Me-l
LAO-1
MO-2
MO-2
LA03
MO-3
LAO-4
LAO-4
LA(34.5
1.AW.5

No. ofhalyses
Minimum
Maximum
Average
s

Umlta of Detldon

Table G23. l?adiochemicalandChemkal Quality of Surfaceand GroundWatersk
DP-IM Ahmm Ca.nyoLan Active EfOuentRelease Aea

Iwkhemical

198s 137(3 238~ 239,+ %4 Total U Gross Gamma
(monthday) (10+ pCi/mQ) (10+ llci/mQ) (10+ @2i/mQ) (10-6 pci/mR) (comb@in/Q)

4-9
9-19
49
9-19
49
9-19
4-9
9-19
49
9-19
4-9
9-19
4-9
9-19
49
9-19

72* 42
–14*39
106*43
68*5 I
62*4O

–16*42
47* 48

–12+ 36
55* 49
19*36
43* 38
–8*34
32*41

–33*51
–22 ~ 36

17*41

16
–33*51
106*43
29
39

40

0.494 * 0.049
0.008 + 0.011
0.068 t 0.018
0.079 * 0.021

-0.004 + 0.IX)8
0.023 * 0.018

-0.009 * 0.008
-0.005 * 0.011

0.015*0.013
0.030 * 0.017
0.013*0.014
0.041 * 0.017
0.004 * 0.009
0.090 & 0.013

-0.016 * 0.009
0.024 & 0.016

16
-0.016 f 0.(H19

0.494 * 0.049
0.530
0.122

0,009

0.162 t 0.027
0.012 * 0.CH)9
0.276 * 0.037
0.150* 0.025
0.000 * 0.010
0.009 * 0.011
0.022 * 0.012
0.024 t 0.014
0.153 & 0.029
0.114* 0.023
O.all * 0.010
0.092 * 0.022
0.025 t 0.010
0.081 & 0.025
0.023 * 0.011
0.150* 0.028

16
0.000 * 0.010
0.276 * 0.037
0.081
0.080

0.03

1.5*0.4
0.8 & 0.4
20* 2.0

2.9 * 0.5
-0.3 *0.3

0.9 * 0.4
19*2.o

0.2 * 0.4

19*2.O
0.7 * 0.4
26* 3.0

0.5 * 0.4
3.3 * 0.5
0.9 * 0.4
3.5* 0.5
0.8 * 0.4

16
-0.3 * 0.3

26* 3.0
6.2
9.0

0.7

3153.0
0.0 * 0.2
9.2 * 2.0
2.9 * 0.3
0.9 * 0.4
1.5* 0.2
1.2* 0.4
1.6* 0.2
6.4* 1.1
2.4 + 0.2
2.5&o.8
2.4 * 0.3
0.6 * 0.4
2.4 f 0.2
2.2 * 0.7
3.0 * ().3

16
0.0 * 0.2
31*3.O
4.4
8

1

70* 50
10*6O
10*5O
20& 60
60*50

11O*6O
80* 50
40*60

l~*50
20*60
20* 50

–50*60
90*50
@*()
70* 50
30*60

16
–5(3*60
11O*6O
41
45

50



Dl%l
DFs-4
LACK
LAO]
IA(3-2
3X)-3
LAW
MO-4.5

(-=V)
49
4-9
4-9
4-9
4-9
49
49
49

m 30 3.0 9.I
14 12 1.9 14
35 13 3.7 3.9
a 27 6.6 5.5
18 12 13 14
35 m 4.3 13
31 14 4.4 7.6
63 16 5,4 5.3

132

132
69
77
Iza
119
u
45

0
0
0
0
0
0
0
0

133 a5 22
127 a5 23
51 as a
39 a5 la

IM3 a5 21
116 a15 21
56 a5 12
55 as II

In
125
99

137

133
68
56

1.6 a.z 431 86
&o 3.4 437 32
a2 al 269 46
0.6 0.6 363 92
5.5 23 3% 3a
3.0 25 417 65
1.1 a.z 212 52
0.7 a.z 237 36

8 88 8 8 8 8 E 8 88 8 8 s
14 12 1.9 19 45 - SI - a
63

%02 a.z 212
m

30
k6 14 132 0 133 aL5 23 134 6.0

32
3.4

18 3.9
431 92

9.0 9 - 91 - 17 110 23
15 7 1.6

<1,2 342 59
4236— 3n- 6 34 26 1,3 88 m

7.8
7.8
7.4
7.4
7.9
7,3
7.4
7.4

8
7,3
7,9
7.6
0.3

n
n
46
m
m
74
35
M

s
35
n
59
18



station

GS1
GS1
MC03
MC03
MCiM
MC04
MC05
MCO-5
MC(3-6
MCO-6
M(B7
MCO-7
MCO-7.5
MCCL7.5

No. of Amdyses
Minimum
Msximum
Avers&
s

LhllltsofKwel#Aon

Table G24. kdiOchemical ami Chemkal@mlity of Surf8ceaud GronndWaters from
Mohd tiyo~ an Active Eflhnt Releaee Area

4-1o
9-23
4-1o
9-23
411
9-24
411
9-24
411
9-24
411
9-23
4-11
9-23

36* 38
O*19

32* 35
-85 *58

83& 43
–54 *45

24* 48
57*46
21&59
31 *43
50* 53
19* 63
95* 45
11&62

14
–85 *58

95* 45
23
48

40

0.990 * 0.071
0.613*0.061

1.23* 0.084
1.12*0.092

0.944 * 0.071
0.295 & 0.040
0.047 + 0.023
0.041 * 0.042
0.071 * 0.021
0.485 & 0.052
0.024 & 0.014
0.320 * 0.040
0.048 f 0.016
0.060 * 0.021

14
0.024 & 0.014

1.23 * 0.084
0.449
0.450

0.009

Total U
(l@JKHa/d) (J.@)

5.76 * 0.223
3.03 &0.160
3.35 * 1.54
4.60 * 0.222
3.51 *0.157
1.59* 0.092

0.136* 0.025
1.40&o.085

0.176* 0.028
1.29+ 0.091

0.034 * 0.014
0.870 * 0.068
0.056 &0.015
0.032 * 0.012

14
0.032 * 0.012

5.76 * 0.223
1.84
1.89

0.03

4.6 * 0.6
15*2.O
10* 1.0
16*2.O
48* 5.0
20* 2.0
28+ 3.0
32* 3.0
28& 3.o
22* 2.0
31* 3.0
21*2.O
30* 3.0
30* 343

1.2+ 0.4
2.9 k 0.3
5.4* 1.1
2.6 * 0.3
6.9 ~ 1.3
7.8 * 0.8
1.5 * 0.5
4.3 * 0.4
3.1 * 0.9
6.0 ~ 0.6

5.8 * 1.2
8.1 * 0.8
7.7* 1.8
2.8 & 0.3

14 14
4.6 * 0.6 1.2* 0.4
48* 5.0 8.1 + 0.8
24 4.7
11 2.4

0.7 1

Gross Gamma
(clmlts/dn/11)

31O*5O
30*60

560 *50
140*60
11O*5O
260 *70

50* 50
70*60
70* 50

14(-J*()

11O*5O
160*70

10* 50
80+60

14
10*5O

560 *50
150
144

50



a-l
MC03
MCO-4
MC05
Man
Mc07
h5cD7.5

Na dhdyw
Minimum
M9immn
Am
1

4-1o
4-10
4-II
4-II
&l I
4-11
411

43
26
16
m
23
25
25

7
16
43
25
8

K Nm

14
5
7

27
29
31
31

7
5
31
m
12

3.1
0.3
1.8
6.9
72
6.0
6.1

7
a3
8.0
5.1
3.2

11
10

4,2
4.6
4.7
3.1
6_3

7
11
11
6.3
3.1

36
93

Zm
169
158
269
293

7
36

293
In
94

~

o
0
0
0
0
0
0

7
—
o

—

-

65
116
162
165
165
246
247

7
65

246
165
65

P

a5
a.s
as
a5
as
a.5
a5

7

a5
—

so,

6
17
27
xi
32
63
63

7
6

63
35
22

a F N T136

19
16
32
37
34
46
49

7
16
49
33
12

1.0
3.2
4.7
1.5
1.4
1.5
1.3

1
1.0
4.7
21
1.3

10
15
56
61
54

110
Ill

7
10

Ill
60
UI

m
322
642
659
610

Iw
1049

7
243

1049
653
313

46
14
23
%
!M

Ir@
lW

7
14

Im
71
41

7.9
6.7
7.7
7,3
7.4
7.4
7.4

7
73
kl
7.7
0.5

31
47
95
%
95

In
155

7
31

155
%
43



Tzble G25. Radkwhemical and Chemical Qulity of Surface and Gromni Writer
from Sandia Canyon, An Active E1’lhent Release hea

Station

KS-I
KS-l
-2
SCS2
-3
SCS-3

No. Of/klld)/WS
Minimum

Maximum

Avemge

s

LJmlt.sof De&lion

Rdiacbemial

1985 137(-~ z+tt~ 239,240~ 3H Totsl U
(monthday) (10+ pcl/rnl?) (10–9 pCi/ml?) (10-9 @’-i/@ (10+ pC1/mll) (@f’)

4-2 89 ~ 53 O.OOO *0.010 O.000 * 0.010 0.3 * 0.3
9-11

1.4 * 0.4
54)*4I 0.022 * 0.017 0.011 f O.w 3.7 * 0.5 2.2 * 0.3

4-2 76 ~ 37 -0.CK18* 0.CK)5 0.012 * 0.009 0.9 * 0.3 1.0 * 0.4
9-II 27* 45 0.CK)8* 0.014 -o.txkl * 0.007 1.4 * 0,4 2.2 * 0.2
42 44*49 -0.013 * 0.009 0.CN)8* 0.010 0.8 * 0.3 0.8 ? 0.4
9-II 98* 53 O.cm * 0.010 0.CK)7* 0.010 3.7* 0.5 2.9 * 0.3

6 6 6 6 6
27*45 -0.013 * O.(Km -0.CK)4 * 0.CK)7 0.3* 0.3
98* 53

0.8 * 0.4
0.022 t 0.017 0.012 * 0.W9 3.7 * 0.5 2.9 * 0.3

64 0.002 0.006 1.8 1.8
28 0.012 O.m 1.5 0.8

40 O.tm 0.03 0.7 I

Groaa Gamma
(awnta/mh/Q)

60*50
–70 *60

40*(-J

70*60
–30 *50

IO*6O

6
–70 *60

70*60
13
54

50

SC+-l 4-2 103 21 4.4 13 76 0 u 4.3 2s 74 1.0 9.2 419 m 7.0
MS2 67 63 22 4,6 10 117 0 106 4.9 44 122 1.2 0.9 476 73 7.4
SCS3 4-2 57 22 4.5 II 114 0 107 4.3 u 127 1.1 1.3 450 73 7.1

Na oi~ 3 3 33 3 3 33 3 33 3 3 3 3_m
57 21 4.4 10 76 — m 4,3 25 74 1.0 0.9 419 m 7,0

Muimum 103 22 4.6 13 117 0 107 4.9 46 127 I.1 9.2 476 73 7,4
AZ 74 22 4.5 11 101 — Im 4.5 33 Im 1.1 3.8 448 72 7.2
m 25 1 0.I 2 22– 11 5.3 12 29 0.1 4.7 23 1 0.2

M
73
73

3

58

73

68

0.8



Table G26. I.aatioM of Soil and %llment Sampling Shdona

station

-_tian~

Embudo
Gtowi
Sandia
P@arito
A.ncho
Frijoles
COchiti
Bernaliuo
Jemcz River

Pdmeter Sediments
Guqie at SR4
Bayo at SR4
Sandia at SR-4
Mortandad at SR4
Cdada del Buey at SR+
Pajarito at SR-4
Potrillo at SR-4
Water at SR4
Ancho at SRAI
Frijoles at National Monument Headquarters

Effhent ReleaaeArea SedlmentE
Add Pmeblocanyon

Acid Weir
Pueblo 1
Pueblo 2
Hamilton Bend Spring
Pueblo 3
Pueblo at SR4

DP-L.oaAlamoaCanyon
DPS-1
DPS-4
LAMAlamos at Bridge
Los Alamos at LAG-1
Los Alarnos at G$l
Los A1.amosat LA03
Ims Alamos at LAG-4.5
Los Alamos at SR4
IAMAlamos at Totavi
Los Alamos at LA-2
Los Alamos at Otowi

hthode or
N-S Cod

36%35’
3fY12’
3Y52’

S185
S305
S375
35”37’
3Y17’
3YW

N135
N1(KI
N025
S030

S105
S145
S170
S255
S280

N125
N130
N120
N105
N090
N070

N090
N075
N095
N080
N075
N075
N065
N065
N065
N125
NICHI

Lmgltde or
EW Caord

106W7’
10Y58’
10&08’
E490
E410
E335
E235
10fY19’
10&36’
1W44’

E480
E455
E315
E350
E360
E320
E295
E260
E250
E185

E070
E085
E145
E255
E315
E350

E160
E205
E020
E120
E200
E215
E270
E355
E405
E51O
E560

Map
Deelgna(ion’

—
—
—
—
—
—
—
—
—
—

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38

165



Table GM (eont)

Latitde or LOngitudeor
station N-S Coord ‘w C* A

M@n.udadcanyon

Mortandad near CMR
Mor&andadwest of GS-1
Mortandad at GS-1
Mortandad at MCO-5
Mortandad at MCO-7
Mortandad at MCO-9
MortandadatMCO-13

Regional Soils
Rio Chama at Chamita

Embudo
Otowi
Near Santa Cruz
Cochiti
Eiemaiiilo
Jemez

Perimetersoils
Spo~man’s Ciub
North Mesa
TA-8
TA49
White Rock (east)
Taankawi

On~ite soiia
TA-21
East of TA-53
TA-50
Two Miie Mesa
East of TA-54
R-Site Road East
Portiilo Drive
S-Site
Near Test Well DT-9
Near TA-33

N060
N045
N040
N035
N025
N030
NO15

3U05’
3~12’
35”52’
35”59’
3Y37’
3Y17’
35”40’

N240
N134
N060
S165
N05 i
N020

N095
N051
N035
N025
S080
S042
S065
S035
S150
S245

E036
E095
E105
E155
E190
E215
E250

1W07’
105”58’
10&08’
10Y54’
lo&19’
10&36’
10V44’

E215
E168
W075
E085
E218
E31O

Ei40
E218
E095
E030
E295
EI03
E195
W025
E140
E225

39
40
41
42
43
44
45

—
—
—
—
—

S1
S2
S3
M
S5
S6

S7
S8
S9
Slo
S11
S12
S13
S14
S15
S16

%oil sampiing iocations is Fw. 14and 17; sediment sampling locations in Fw. 14and 18.
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(@It)
%

(10+ @/d)
Tti U
WE)

3.1 * 0.2
2.2 * 0.2
3.5 * 0.2
3.2 * 0.2

1.6* 0.2
12* 0.2

6
1.6* 0.2
3.5 * 0.2
2.6
0.7

B41adp

Ernhrda
Olowi
Nar Santathrz Lak
Cdliti

Jcrna

0.67 *O. 14
0.94*0.18
0.54*0.14
0.36*0.11
0.39 * 0.09
0.22 * 0.09
0.01 * 0.Q6

O.om* O.col
O.ml * O.ml
O.m * O.ml
Owl * 0.001
o.lmo* 0.001
O.(KO* O.arl
o.r.xO* O.atl

0.014 * 0.002
0.018* 0.0D3
0.026* 0.IX)3
O.m * 0.002
o.a12* O.a)l
O.oo1* O.COI
o.ml*o.lxll

-0.E * 0.3
-0.7*0.3
-0.4 * 0.3
-0.8 * 0.3
-CM * 0.3

0.0 * 0.3
-0.4 * 0.3

3.4 * 0.4
3.2 * 0.4
6.2 & 0.7
5.8 * 0.6
4.3*0.5
1.2*0.3
2.5 * 0.4

No. ofAnalysm
Minimum
Muirnwn
A-
s

7
0.01*0.06
0.94*0.18
0.45
0.30

7
o.m*o.ml
o.ool*o.rx)l
O.m
O.rxll

7
o.arl*o.wl
0.026*0.CK13
0.010
0.009

7
-0,8 * 0.3

0.0 * 0.3
-0.5

0.3

7
1.2*0.3
6.2 * 0,7
3,8
1.7

-~
RioCilunaatChamitn
Rio e ●t Embudo
Rio-mtotowi
RioGmB&8tSmldia
-&lAnchontRioGrM&
s4miiacMyonatRio Gtao&
MorhmdadCanyonatRioGmnrk
RioGmn&nt~to Canyon
P@itotiyonatR.io Gmnde
wamCaOyonuRioGTm&
RioGmn&ntAodm Canyon
AnchobyTmatRio Gmnde
WUi atRio -
FrijokIatMO~
JcrnczRivcratJancz

0.22* 0.07
0.09*0.07
0.12*0.OB
0.23+0.08
0.13*0.M
0.OE*O.07
O.1O*O.O7
0.14*0.(M
0.17*0.04
0.09 * 0.07
0.53*0.12
0.22 * O.cw
0.36 * 0.12
0.25 * 0.09
0.18 * 0.07

O.ml * O.cK)l
-0.001 * O.ml
-0.001 * O.(K)I

O.000* Owl

0.CK)3*0.001
O.CKM* 0.002
0.003 *o.a12
0.002 * O.all

—
0.002 * O.ml
O.ml * O.ml
o.m* 0.001
0.W4* o.a12
O.clll io.atl
0.018 * 0.003

—

0.026 * 0.CK14
0.C04* 0.001
0.W12* O.ml

—
1.9* 0.2
2.9 * 0.2
2.6 * 0.2
3.3* 2.1
1.6* 0.2
1.1*0.2
2,5*0,3
1.6+ 0.2
3.4 * 0.3
2..7 *O.3
1.4*0.1
3.0 * 0.3
3.5 * 0.3
3.1 * 0,3
0.7 * 0,1

1.6 * 0.3
Z8 * 0.4
2.3 * 0.4
4.2 * 0.5
0.1 * 0.3
3.6 * 0.5
1.5 * 0.3
4.3 * 0.5

3.7 * 0.5
2.4 * 0.4
4.8 * 0.6
2.6 * 0.8
5.5 * 0.6
5.3 * 0.6

-0.2 * 0.3

—
—

-0.CKII* O.ml
O.cmof O.ml
0.001* O.wll
o.oa3* 0.001
O.(KM*0.001

+.002 * 0.002

—

—
0.CQ2* o.a12
O.calo* O.(KII
o.oa)* O.arl

No. Of_
Minimum
Maxhlm
AVCIW
I

15
0.09* 0.07
0.53*0.12

21
12

13
0.001 * 0.001
0.026 + O.~
0.005
O.m

13
-o.arz * 0.CW32

O.CKM* 0.001
0.CH30
0.002

15
0.7 * 0.1
3.5 * 0.3
2.4
0.9

15
-0.2 * 0.3

5.5* 0.6
3.0
1.6

—
—

—

Umllmnfmkth 0.1 0.CH)3 0.CK12 0.7 0.03 0.I

%eF~17d lEfirl-tion.
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S1
s-2
S3
s-4
S-5
S-6

12
13
14
15
16
17
18
19
20
21

Wd
%3

(10-6 pC5/mf)

0.50*0.11
0.31* O.M
o.87*a17
0.62* 0.12

1.0*0.18
0.43* 0.10

6
0.31*0.06

1.0*0.36
0.62
0.26

O.1O*O.O9
0.19*0.M
0.11*0.07
0.22*0.10
0.07* 0.04
0.30* 0.07
0.07* O.M
0.20* 0.07
0.26* 0.09
0.60*0.14

10
0.07* O.IM
0.60*0.14
0.21
0.16

0.1

-awl * 0.M2
O.om * O.cw)l
0.004* 0.002
O.cm* O.a)l
0.M3 * O.cm
O.a)l * Owl

6
-aU31 * 0.M2

0.CK14* 0.M2
O.ml

-0.M2

O.ml * 0.001
O.cml* O.(X)I
(Lm2 * aml
o.a)2 * 0.CH32
aml * CLOm
O.mo* Owl
O.atl * o.fm2
0.M2 * 0.M2
O.mo* O.ml
O.(X)I* 0.002

10
O.cm* 0.001
0.M2 * 0.M2
0.001
0.oo1

0.U33

0.017* o.a13
0.M9 * 0.M2
0.035* O.OM
ao12 * am2
0.026* o.a33
0.012* aa32

6
0.009 * 0.002
0.035 * O.OM
0.019
0.010

aow * O.IYM
0.002* acm
0.002* o.ml
O.(HM* 0.M2
0.M5 * 0.M2
0.M7 * 0.002
0.002* o.m2
aom * am2
0.005* o.m2
0.008* am2

10
am2 * o.ml
aom * 0.M2
aoo4
aom

o.m2

–1.2k0.3
-0.6 * 0.3
-0.2 * 0.3
–1.0*0.3
-0.7 * 0.3
-0.4 * 0.3

6
–1.2f0.3
-0.2 *0.3
-0.7
-0.4

—

—

—

—

—

0.7

3.6k 0.2
4.0* 0.3
3.2* 0.3
4.6* 0.3
3.3* 0.2
5.9* 0.5

6
3.2* 0.3
5.9* 0.5
4.1
1.1

21 *0.2
ZO*O.2
22* 0.2
3.6& 0.2
2.0* 0.2
Z4*0.2
2.4* 0.2
1.4*O2
1.9* 0.2
7.1* 0.4

10
1.4*a2
7.1* 0.4
2.7
1.6

0.03

&3* 0.7
5.8* 0.7
5.2k 0.3
6.0* 0.7
7.2* 0.8
11*1.O

6
5.2f 0.6
11*1.O

6.9
21

12* 0.4
27* a4
4.0* a5
6.0i 0.7
3.3* 0.4
3.1* 0.4
2.2* 0.4
1.5* 0.3
Z6 k 0.4
13* 1.0

10
1.5* 0.3
13* 1.0

42
3.3

0.1



Swhm
N-k

q.,
(mm Wc)

239+

Ww
%2

(lo+ pcvd)
Tdd U 241h %

wvtl w%)

s-7
s-6
s-9
s-lo
S-II
s-l 2
S-13
S14
S-15
S-16

O.w * 0.07
0.59 *0, 12
CL12i0.03
0.1%*0.14
0.14 * 0.05
0.60*0.12
0,76*(L13
0.29* 0.0s
o.%*alo
0.45* 0.09

10
O.cm* 0.07
0.%+0,18
0.47
0.30

O.ml * 0.002
O.ml * O.ml
0.M2 * am2
Owl * 0.031

I1.9* 0.475
-aa33 *o,m2
-CI.M2* o.mz
-0.c132* o.ml
-oJml * 0.M2

o.mz * 0.002

10
-0,003 * 0.002

11,9* 0.475
1.19
3.7s

0.051* OJX35
0.061*0.M7
0.074*0.W
o.o14*am3
0.2S1*0.015
am* 0.-
0.029*am
0.M5 * o.m2
o.031*o.m
o.o17*o,m3

-0.6*0.3
0.6+0.4

-0.3 * a3
-0.5 * 0.3

0.0 * 0.3
0.0 * 0.3

-0.3 * 0.3
-1.0* 0.3
-1,0* 0.3

10+ 1.0

3.6* 0.2
5,4* 0.4
4.1 * 0.3
3.e* 0.3
4.6 i 0.4
2s * 2.0
3.1* 0.2
4.1 *0.3
3.3* 0.2
3.8* 0.3

5.9* 0.7
6.6 * 0,7
6.9 * 0.0
3.6* L16
8.2+ 0.9
10* 1.0

6.7 * 0.7
5.8* 0.6
7,3* O,E
6.8 * 0.7

—
—

—

—
—
—
—
—

—
—
—
—

— —
—

— —

Na oiAudwu
Minimum
Muimum
A-
s

10
0.005* o.m2
0.741* 0.015
0.057
0.W2

10
–1.0*0.3

10* 1.0
0.7
3.3

10
3.1* 0.2
28* 2.0
6.3
7.5

10
5.6* 0.6
10* 1,0

7.0
1.3

—
—

—
—

— —
—“

—

—
—

I17S*0.12
0.11* 0.03
O.w* 0.02
0.11* 0.03
0.58* 0.09
0.01* 0.02

0.CM7* am
o.ml*o.ml
0.016*OJM3
O.m * o.m2
0.02S*0.015
am* 0.002

13.3*0.370 —
o.027*o.m3 -

1,76+0.m9 -
1.75*0,1211 —
6_33*0.2~ –

o.610*ao26 –

3.0*~2 —
L3*0.2 –
Z6*0.2 –
3.E*O.3 –
7.0*0.5 -
Z2*0.2 —

22
23
24
23
26
27

o.494*o.m
-0.IXJU*O.032

Om * 0.0s0
-0.114*0.CMO

0.137* 0.033
-0.056 * 0,035

0.63* 0.0S
0.1I * 0.03
all *0.W
aleio.w
0.23 + O.W

-O,M + 0.05

No.ofAndya
Minimum
Muimum
A-
s

6
aol * ao2
m7S+0.12
0.2E
0.32

6
owl * 0,M2
o.m7 * MUM
0,023
0.03s

6 —
o.027*o.m3 –

]3.3ia3m —
3.% —
5.1 —

6 —
22*0.2 –
7.0*5.O —
3.5 —
1.8 —

6
-0.114*0.040

0.494* 0.0s0
O,zm
0,166

6
-0.05 * 0.05

0,63 + 0.0S
0.20
0.23



.
4
0

—

ul~

10+ 1.6
11*1.7

0.34*IM!3
0_16*Q~
62* a!13

t176*O_14
6.2*0.90
8.6+ 1.3
3.6* 0.643

0.31*0.10
0.46* O.w

II
0.16* 0.IM

11*1,7
4.3
4.2

-aO1 * 0.02
0.00* 0.02
35* 5.0
21*3.2
35* 5.0

0.67*Ct14
o.81*a14

7
-o_O1* 002

33* 5.0
13
16

al

h
(lo+ @l/@

Td U
W83 (-=

DR2a ~ ~
DPOnyw ● DF%l
DPcaummD’EU
1.mA38mmmM
3.mAhanmm3Aol
IaA38uum GSl
3.4mAhmmm L403
LUAhmmd LAo-4.5
hmAhmmm.SRA
l.m A3mammT&w
LamAkmmm L4-2
La Ahmmm M

m
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
u
45

z69*a156
(lIlaiam
o.ml*o.ml
o,ml* o,ml
o.lm*o.m
amz * o.m3
0203 *0.010
O.lzzio.m
0.M4 * (m34
aoo5 * O.mz
o.m5 * o.om

&ll *11355
a373 * CLOIB
0.036* o.m4
0.432* QO19

1.17*OJM7
a450 * 0.011

1.49* O.CM
Mm* CLom
o.693*aoxl
mmz * lMo5
0.131*0.M7

5.4* CL4
1.7i&2
4.3* 0.3
L9 * 0.2
4.5 * a3
23*a2
5.1*a4
4.6 * 0.3
3.5* 0.2
3.0* 0.2
1.8* 0.2

31*3.O
10* 1.0

7.4 * 0.8
4.9 ~ 0.6
14* 1.0

4.2~0.5
14* 1.0
15*ZO

8.7*0.9
4.6 * 0.5
1.4*L13

26,0* 4.m
au4*o.334

-ao19 * 0.025
amz * 0.033

1.64* a252
LL0f2* ao47
3.42* a6m
1.78+ azsz

o.853*a133
0.047*0.025

-0.CUW* 0,036

9.8*am
1.7*0.10

O.11*0.M
o.14*ao3
0.22* 0.03
a16*0.M
0.62+ O.W
0.17*0.M
O.11*0.M
ao7 * 0.03

-ao3 * O.w

?4a or-
M.i8imm
muiumm
Am
I

II
o.ml*o.ml
269*als6
O.w
am

II
1.7* 0.2
3.4* a4
3.6
1.3

II
CL036* O.oln
all* o.355
1.24
232

II
1.4* 0.3
31f3.o
10
B

II
-0.060 i ao36

26.0* 4.20
3.32
B.2

II
-ao3 * aw

9.8*0.30
1.2
2.9

~-
340nmhdmCMR
Mmmdd Wemofesl
MorfmmddmGSl
Mmwmtldm MC05
~ ● MC07
hhmuth3m MC09
M.mmduJmM013

0.017*0.M3
0.267*0.010
64,4*2.42
m2*lm
4.69*0.IUI

m323* amz
0.031* aooi

0.M5* am
O.o1I *o.m2
ml* 1.21
5.W * 3.69
1.75* OJMO

0.002* O.lml
o.m3*aw1

1.4* 0.2
1,7+0.2
z8*a3
1.7+0.2
1.5*OJ,
4.5*a3
3.3* a2

1.5*a3
27*0.2
Iloflo

3s* 4.0
31*3.O

UI*O.9
4.8& 0.6

+.024*0.016
ao46 * aozo
57.0*8.10
2ZI * 3.33
7M6* am

-a131*ao34
-0.W5*0,044

0.02* 0.04
0.05* 0.05
6.8*O2O
1.1*0.05

am+atn
0.19*0.W
0.34*0,M

Na afAdml
Minimum
Muimml
A-
1

7
O.mz * amll

26.I *a121
4.99
10.3

7
ao17*am3
64.4* za

142
24.7

7
1.4* 0.2
4.5* 113
24
1.2

7
i,5*a3

11O* 10
26
34

7
-0.131*0.054

57*8.10
11.6
21.5

7
0.02 * 0.04
6,8*1120
1.2
2s

o.m3 aooz 0.7 0.03 0.1 0.01 0.1

%EeF~17um51.91iHbImIi0m



Table G30. Radiochemieal Anaiyses of Reservoir Sediments’

Heron Reservoir
Upper
Middle
Lower
X*S

El Vado Reservoir
Up~r
Middle
LOwer
1*S

Abiquiu Reservoir
Upper
Middle
LOwer
I*S

Cochiti Reservoir
Upper
Middle
X+s

Backgroundb
(1979 - 1985)

1985
(monthdw)

6-12
6-12
6-12

610
&lo
6-1o

5-16
5-16
5-16

5-2
5-2

238~

(pci/g)

0.0007 * 0.0002
0.0005 * 0.0002
0.0002 * 0.0(K)2
0.0005 * 0.0003

0.0004 * 0.0002
0.0003 * 0.0002
0.0003 * 0.0002
0.0003 * O.0001

0.0003 * 0.0002
0.0012 * 0.0002
0.0005 * 0.0002
0.0007 * 0.0005

0.0020 * 0.0002
0.0012 * 0.0002
0,0016 f 0.0006

0.002

239,240~

(pci/g)

0.0174 * 0.0012
0.011430.0016
0.0047 * 0.0004
0.01 12* 0.0064

0.0074 * 0.0012
0.CH)77t 0.0006
0.0083 + 0.0010
0.0078 f 0.0005

0.0078 + 0.0008
0.0094 & 0.0008
0.0091 & 0.0008
0.0088 * 0.0009

0.0292 f 0.0024
0.0189*0.0014
0.0241 & 0.0073

0.011

‘Based upon 1 kg samples of sediments.
bBased upon 10 g sample of river sediments.
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Table G33. 1985 Fish Data Summary for Cochiti Reservoir

Fish
Species

WhiteSucker

Total

_Y!WL

Percent
Biomaea

Age Mean
Length (cm)46!&n

18 11481 31% 2
3

7
10

484’
764’

33.6’
40.0’

Channel Catfishb

White Crappie

8

39

7313

5928

20%

16% 2
3
4

22
16

1

142’
161C
232

21.4’
22.8’
26.0

5004 14%

8%

8%

2
1

1464
2075

47.0
52.0

carp 3 4
5

2
4

Ixgemouth Bass 2 2788 1
1

716
2075

24.5
48.5

99’
111’
126

16.2
16.7
17.5

Bluegill 25 2774 2
3
4

5
17
2

1490 4% 1 1490 59.0Northern Pike 1 4

‘Not all fish of each species muld be aged because some had deformed scales.
Whannel Catfish were not aged because they have no scales.
‘Highly significantly different from other age classes (P <0.01).
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Table G-34. Locations of Beehives

N-S E-W
Station Coordinate Coordinate

Regional Station (28-44 km)—Uncontrolled Area

1. Chimayo --- -..

13. San Pedro ..- .-.

Perimeter Stations (O-4 km)—Uncontrolled Areas

2. Northern Los Alamos County N190 W020
3. Pajarito Acres S21O E380

Onsite Stations-Controlled Areas

4. TA-21 (DP Canyon)
5. TA-50 (Effluent Canyon)
6. TA-53 (LAMPF)
7. Mortandad Canyon
8. TA-8
9. TA-33

10.’ TA-54 (Area G)
11. TA-9
12. TA-15

N095
N040
N070
N020
S020
S245
S080
S045
S040

E140
E080
E090
E220
W080
E225
E290
EO1O
E1OO
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Table GM. Hazmrdoua Waste Management Facilities

Technical

TA-54 Area L

TA-54 Area G
TA-50-1

TA-5@37
TA-3-102
TA-3-40
TA-9-39
TA- 14
TA-15
TA-36
TA-39
TA-22-24
TA-22-96
TA-40-2
TA-40
scrap detonation pit
TA- 16
TA-16 Area P
TA-46

at k Alamos National Laboratory

Interim Status
Fac51ityType or --Day Storage

Tank Treatment Yes
Container Storage Yes
Landfill’ No
Landfill’ No
Batch Treatment Yes
Container Storage Yes
Controlled Air Incinerator No
Container Storage Yes
Container Storage <90-day
Container Storage <90-day
Thermal Treatment Yes
Thermal Treatment Yes

Thermal Treatment Yes
Thermal Treatment Yes

Container Storage Yes

Container Storage <90day

Container Storage Yes

Thermal Treatment Yes

Thermal Treatment Yes

Landmlm No

Tank Storage <90-day

Part B Permit
Application

Yes
Yes
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
No
No
No
No

Yes
No
No

‘Interim status was terminated in November 1985. These land611s are in the process of
being closed in accordance with New Mexico Hazardous Waste Regulations.
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Table G-37. 1985 RCRA Interactions Among the Laboratory, Environmental
Protection Agency (EPA), and New Mexico’s Environmental Improvement Division (EID)

Date

February 5

March 7

April 30

May 1

May 7

July 10& 11

August 9

August 26

September 18

September 27

October 16

October 25

November 4

November 5

Initiator

EID

EID

Laboratory

Laboratory

EID

EID

Laboratory

EID

EID

Laboratory

Laboratory

EID

EID

EID

November 15 Laboratory

November 25 Laboratory

December 10 EID

Action

Meeting with Laboratory to discuss outstanding issues from the June
26, 1984, Notice of Violation (NOV) and to discuss a compliance order.

Second meeting with the Laboratory to discuss compliance order based
on the NOV.

A revised Part A submitted to the EID.

The Part B permit application, including a revised Part A, submitted to
the EID.

The Laboratory receives a Compliance Order/Schedule based on the
June 22, 1984 NOV.

The EID and EPA conduct a joint inspection of hazardous waste
facilities.

The Laboratory tiles a health assessment for TA-54 Area L with the
EPA.

The Laboratory receives a NOV based on the July inspection.

The Laboratory receives a Notice of Deficiency (NOD) for the Part B.

The Laboratory replies to the August 26 NOV.

The Laboratory responds to the NOD issuing a revised Parts A and B.

The EID cites the Laboratory for violation of the Compliance Order
and proposes a penalty of $100,000.

The EID issues a letter requesting further information relative to the
August 26 NOV.

The Laboratory receives a letter stating that low potential for migration
of wastes to the upper aquifer for Area L and Area G has been
demonstrated by the ground water waiver application.

The Laboratory supplies additional information relative to the August
26 NOV.

The Part B closure plan for TA-54 Area L is amended to close under
interim authority and a closure plan for Area P is submitted.

The EID issues a letter finding the responses to the August 26 NOV
adequate, closing the NOV.

180



Table G-38. Types of Discharges and Parameters Monitored at

EPA ID #

OIA

03A

04A

050

05A

06A

DD

the Laboratory Under its NPDES Permit NMO028355

Type of Discharge

Power Plant

Treated Cooling Water

Noncontact Cooling Water

Radioactive Waste
Treatment Plant

High Explosive Discharge

Photo Wastes

Sanitary Wastes

Number
Outfalls

1

30

29

2

20

13

11

Monitoring Required
and Sample Frequency

Total Suspended solids, Free
Available Chlorine, pH, Flow
(monthly)

Total Suspended Solids, Free Available
Chlorine, Phosphorous, pH, Flow
(weekly)

pH, Flow (weekly)

Ammonia, Chemical Oxygen
Demand, Total Suspended Solids,
Cadmium, Chromium, Copper, Iron,
Lead, Mercury, Zinc, pH, Flow
(weekly)

Chemical Oxygen Demand, pH, Flow,
Total Suspended Solids (weekly)

Cyanide, Silver, pH, Flow (weekly)

Biochemical Oxygen Demand, Flow,
pH, Total Suspended Solids, Fecal
Coliform Bacteria, (variable frequency,
from 3 months to quarterly)
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Table G-39. NPDES PermitNMO028355Effluent@ality Monitoringof Sanitary

Discharge
Location

TA-3

TA-8

TA-9

TA-16

TA-18

TA-21

TA-35

TA-41

TA-46

TA-48

TA-53

Sewage TreatmentOutfails -

Permit
Parameters

BOIY
TSSb
Fecal Coliformsc
pHd

BOD
TSS (90)
pH

BOD
TSS
pH

BOD
TSS
pH

BOD
TSS (90)
pH

BOD
TSS
pH

BOD
TSS (90)
pH

BOD
TSS
Fecal Coliforms
pH

BOD
TSS
pH

BOD
TSS
pH

BOD
TSS (90)
pH

Number of
Deviations

7
2
6
0

0
0
3

0
0
0

0
1
0

3
2
4

2
2
6

4
1
0

1
0
3
0

0
1
0

0
0
0

0
0
2

Range of Deviation

49.4 to 103.0
45.6 to 117.0
20.0 to 290,000

---

---
---

9.1 to 9.35

---
---
---

---

192.0
.. .

46.5 to 71.0
118.0 to 459.5

9.6 to 10.13

51.5 to 61.0
51.1 to 56.8
9.1 to 11.7

47.0 to 190.0
174.6

---

57.0
---

2,500.0 to 81,600
---

-..

60.8
-..

---
-—
--

.. .
---

9.02 to 9.1

—————_————

‘Biochemical Oxygen Demand (BOD) permit limits are 30 mg/? (20-day average) and 45
mg/Q(7day average).
Wotal Suspended Solids (TSS) permit limits are 30 mg/1 (20-day average) and 45 mg/1 or
90 mg/~ (7-day average).
cFecal coliform limits are 2000 organisms/100 ml (daily maximum) and 1000 or-
ganisms/100 ml (geometric mean).
‘Range of permit pH limits is >6.0 and <9.0 standard units.
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Table G-40. Limits Established by NPDES Permit
NMO028355 for Industrial Outfall Discharges

Discharge
Category

Power
Plant

Treated
Cooling
Water

Noncontact
Cooling
Water

Radioactive
Waste
Treatment Plant

High
Explosives

Photo
Wastes

Parameter
Limited

TSS
Free Cl
pH

TSS
Free Cl
P

pH

COD
CODa
TSS
TSSa
Cd
Cda
Cr
cd
Cu
Cua
Fe
Fea
Pb
Pba
Hg
Hg’
Zn
Zn’
pH
pHa

COD
TSS
pH

CN
Ag
pH

Daily
Average

30.0
0.2
6-9

30.0
0.2
5.0

6-9

18.8
94.0
3.8
18.8
0.01
0.06
0.02
0.19
0.13
0.63
0.13
1.0
0.01
0.06
0.007
0.003
0.13
0.62
6-9
6-9

150.0
30.0
6-9

0.2
0.5
6-9

Daily
Maximum

100.0
0.5
6-9

100.0
0.5
5.0

6-9

37.5
156.0
12.5
62.6
0.06
0.3
0.08
0.38
0.13
0.63
0.13
2.0
0.03
0.15
0.02
0.09
0.37
1.83
6-9
6-9

250.0
45.0
6-9

0.2
1.0
6-9

Units of
Measurement

mg/Q
mg/Q
standard units

mg/Q
mg/Q
mg/Q

standard units

lb/day
lb/day
lbfday
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
lb/day
standard units
standard units

mg/k?
mgff!
standard units

mg/!2
mg/Q
standard units

‘Limitations for outfall 051 located at TA-50- 1.
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Table G-41. NPDES Permit Effluent QuaMy Monitoring of Industrial Outfallsa

Number of
Outfalls With

Deviations

Discharge
Category

Numberof Permit
Outfalls Parameter

Number of
Deviations

Rangeof
Deviations

Power Plant 1 TSSb
Free C 1
pH

o
1
1

0
1
1

.-.

0.6
11.9

30 TSS
Free C1
P
pH

o
3
0
0

0
3
0

Treated
Cooling
Water

--
1.4 to 9.8

-—

29 pH 0 0Noncontract
Cooling
Water

---

Radioactive
Waste
Treatment
Plant

2 CODC
TSS
Cd
Cr
Cu
Fe
Pb
Hg
Zn
pH

0
0
0
0
8
3
0
0
1
0

0
0
0
0
1
2
0
0
1
0

---
.-
---
.-.

0.64 to 8.86
0.1 to 2.2

-.
—

0.4
-.

178.2 to 1067.0
—
—-

High
Explosives

20 COD
TSS
pH

2
0
0

0
3
0
0

2
0
0

CN
Ag
TSS
pH

0
1
0
0

Photo
Wastes

13 ---
1.1 to 19.0

---
.-

‘Limits set by the NPDES permit are presented in Table G-40.
Wotal Suspended Solids.
Whemical Oxygen Demand.
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Table G-42. Schedule and Status of Upgrading of
Laboratory Sanitary Sewage Waste Outfalls

Outfall 01S Located at TA-3

Final design complete
Construction completion
NPDES permit compliance

Outfall 05S Located at TA-21

Final Design complete
Construction completion
NPDES permit compliance

Outfall 06S Located at TA-41

Final design complete
Construction completion
NPDES permit compliance

Outfall 09S Located at TA-53

Final design complete
Construction completion
NPDES permit compliance

Outfall 10S Located at TA-35

Final design complete
Construction completion
NPDES permit compliance

Date status

March 1986 In Process
April 1987 Pending
hdy 1987 Pending

November 1985 Completed
September 1986 Pending
January 1987 Pending

May 1986 Completed
June 1987 Pending
September 1987 Pending

Completed Completed
October 1985 Completed
January 1986 Completed

Completed Completed
October 1985 Completed
January 1986 Completed
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Table G-43. Action Description Memorandums and Environmental
Assessments Approved by the Laboratory Environmental Review Committee in 1985

Action Description Memorandums

Laboratory-Wide

Jemez Salamander Radiation Implant Study
Jemez Salamander Radiation Implant Study (revised on Forest Service Land)
Live Firing Range, Los Alamos Canyon, LJ 7343
TRU Waste Inventory Work-Off Plan Inventory

TA-3

Category One Vault Installation, TA-3-29
Diamond Drive Duct Bank, LJ 8129
Diamond/Jemez Spoil Area and Parking Lot, Phase I
Experimental Materials Science Facility, TA-3-32, IJ 7999
Geochemistry Analytical Facility, LJ 7804
Office Building Addition, TA-3-200, LJ 7954
Operational Addition to Chemical Surety Laboratory Animal Inhalation Studies, TA-3-29
Operational Addition to Chemical Surety Laboratory Laser Detection of Surety Material, TA-3-29
Operational Addition to Chemical Surety Laboratory HSE-5 Sorbent Studies, TA-3-29
SDI Weapons Effects Laboratory, LJ 8306
Seeond CCF Equipment Room, TA-3-32, LJ 7995
Second Story Addition, TA-3-40, LJ 7982
Technical Design Building, TA-3-43,LJ8195

TA-15

Multidiagnostic Operations Center, LJ 8131

TA-16

Process Equipment Storage Building, LJ 7996
WX-3 Laboratory/Otlice Building, IJ 8425

TA-18

Plutonium Nitrate Solution Criticality Measurements, TA-1 8/51

TA-35

Building Modifications, High Energy Density Physics Buildin&TA-35-86,LJ8012
High Energy Density Physics Facility, I-J 7548 (revised)
Power Amplifier Module (PAM) Transmission Line, TA-35J52, LJ 7997
Target Fabrication Facility Tritium Fill Room, LJ 8012
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Table G-43 (coot)

TA-36

Hardened Precinct Station, TA-36-69, LJ 8068

TA-43

Outdoor Bioaerosol Experiments, TA-43/51

TA-49

Blast Over Pressure Walk-up Study, L.J8078

TA-51

Life Sciences Facility Improvement, LJ 4787 (revised)

TA-53

Accelerator Maintenance Building Addition, LJ 8179
Polarized Ion Source Upgrade
Transportable OffIce Complex, L.J 7727
Weapons Neutron Research Facility, Target 4

TA-55

Nuclear Safeguards Technology Laboratory, LJ5814 (revised)

TA-59

Health, Safety, and Environment Division Relocation, I-J 7948

Environmental Assessments

TA-16

Solid Waste Reduction Facility

TA-53

Accelerator Test Stand Upgrade

TA-55

Nuclear Materials Storage Facility, LJ 6481
Nuclear Materials Storage Facility, LJ 6481 (revised)
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40.7 26.5 37.6 45.8 1972 32.1 1948 71

45.6 54.3 1954
54.9 60.s 1956
65.1 69.4 1980
68.2 71.4 19B0
65.8 70.3 1936
60.2 65.8 1956
50.3 34.7 1963
37.9 44.4 1949
30.8 3B.4 1980

39.7
50.1
60.4
63.3
60.9
56.2
42.8
30.5
24.6

1973
1957
1965
1926
1929
1965
I984
1972
1931

79
89
95
95
92
94
B4
72
64

57.6 33.7
67.0 42.8
77.8 52.4
80.4 56.1
77.4 54.3
72.1 48.4
62.0 38.7
48.7 27.1
41.4 20.3

46.2 193259.6 36.7 48,I 52.0 1954

MaM Numb of DaYa

Rmtd

Ma Dally
Month Mann MU Yar MU DUE—— —— ——

Slmw
Mu WI

Prdp Tanp Ternp
20.1010. M(I”F <32°F— ——

Mo. Daily
Mem Max Yam Maa Date—— —— —

Jm
Fcb
MaI
Apr
May
Jun
JUJ
AUS
Scpt
Ott
Nov
Dcc

0.85 6.75
0.60 2.44
1.01 4.11
0.86 4.64
1.13 4.47
1.12 5.57
3.IB 7.98
3.93 11.18
1.63 5.79
1.52 6.77
0.96 6.60
0.96 3.?1

1916
1948
1973
1915
1929
1913
1919
1952
1941
1957
1978
19U4

2.45
1.05
2.23
2.CU)
1.80
2.51
2.47
2.26
2.21
3.48
1.77
1.60

1127116

2/20115

3/30116
4/12175
5121129
6110i13
713116.9
B/1/51

9122f29

101511I
11125/78

12/6/70

9.7 39.3
7.3 36.4
9,7 36.0
5.1 33.6

0.8 17.0

0 ...

0 ...

0 —.

O.I 6.0
1.7 20.0
5.0 26.2

11.4 41.3

1949
1982
1973
195B
1917

..-

1s.0
19.0
18.0
20.0
12.0

l/5/13
2/4/82

3/30/16
4112175
512/70

2 0 30
2 0 26
3 0 24
2 0 13
3 0 2
3 1 0
8 1 0
9 0 0
4 0 0
3 0 7
2 0 22
3 0 30

... ..-
... -. .-
...

1913
1984
1931
1967

...
6.0
9.0

14.0
22.0

..-
9125113

10131172
11122/3I
12/6/78

43 2 15450.0 112.8 1984 22.0 1216170AMIMI 17.83 30.34 1941 3.48 10/5/1I

‘htinuk 3Y 32’north, Ioncitudc IW 19’*L elevatioo 2249 m.
%bnaluscdona~~ywad 1951-19S0.
‘Welricconvcnionx 1 in. -2.5 cm “F-9/5 “C+ 32.
‘Includes liquid watarequivalent of barn precipitation.
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Month

Jan
Feb

Apr
May
Jun
Jul
Aug
Sept

Nov
Dec

Annual

MoiItb

Jan
Feb

Apr
May
Jun
Jul
Aug
Se@
Ott
Nov
Dcc

Annual

Table G-46. CUmatologitml Summary for 1985

Tempemtmre ~~

Menna

Mean Man
Aqij—— .

36.9
41.4
49.1
62.0
67.3
78.6
81.7
79.3
69.1
60.9
49.4
43.8

16.4
17.4
27.4
34.8
42.9
50.9
54.4
53.3
44.0
37.0
27.1
20.0

26.7
29.4
38.3
48.4
55.1
64.8
68.0
66.3
56.6
49.0
38.2
31.9

60.1 35.6 47.8

Redpitati!lln(ln.y

H@ ~k ~w M—— __

47 19 –3 31
57 17 –9 1
62 24 10 31
74 15 22 1
78 28,29 27 14
87 4 dates 40 5
92 5-7 48 3
85 6,23,30 48 13
83 1 25 30
72 6 29 5
65 5 9 20
53 21 5 13

92 7/5-7 –9 2/1

Rohl’ snow
Dauy Daily

Totml Max Date Total Max
— — — — — —

0.57 0.36
0.87 0.39
3.17 1.33
3.10 1.45
2.24 0.40
1.89 0.58
2.97 0.81
3.98 1.76
2.80 0.92
2.97 1.01
0.57 0.16
0.44 0.35

8
23
12
28
21
24
29
10
20
10
17
10

14.3
13.5
28.3

4.0
0
0
0
0
0
0

5.9
10.5

5.3
5.5

11.0
2.0

0
0
0
0
0
0

2.8
10.0

8
23
12
26
—
—
—
—
—
—
17
10

25.57 1.76 8/10 76.5 11.0 3/12

Numberof DWE

Predp
20.10 in.

1
3
6
7
8
5
7
9
6
7
2
1

62

o
0
0
0
0
0
4
0
0
0
0
0

4

Mb
Temp
s 32T

31
27
22
11
2
0
0
0
1
4

25
31

154

‘Metric aversions 1in. E=2.5 cm; “F- 9/5 “C+ 32.
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Table G-47. Weather Highlights of 1985

January cool.
Mean temperature = 26.7°F (Normal = 29.1 “F).
Mean high temperature = 36.9°F (Normal = 39.7”F).
SMDL on the 31st: –3”F.

February Cool and snowy.
Mean temperature = 29.4F (Normal = 32.2”F).
Mean low temperature = 17.4 (Normal= 2 1.5”F).

March

April

Snowfall = 13.5 in. (Normal= 7.3 in.).
SMDL on the 2nd: –9”F.
SMDL on the 5th: @F.
SMDP on the 23rd: 0.39 in.
SMDS on the 23rd: 5.5 in.

Very wet and snowy.
Precipitation =3. 17 in. (Normal= 1.01 in.).
3rd wettest March on record (most was 4.11 in.
Snowfall = 28.3 in. (Normal= 9.7 in.).
SMDP on the 12th: 1.33 in.
SMDS on the 12th: 11.0 in.
Strong winds with blowing dust on 27th and 28tl
TMDL on the 3 lst: 10’F.

Warm and very wet.
Mean temperature = 48.4°F (Normal = 45.6”F).

n 1973).

: peak windsof61 and 57 mph, respectively.

Mean high temperature = 62.@F (Normai = 57.6”F).
Precipitation =3. 10 in. (Normal= 0.86 in.).
5th wettest April on record (most was 4.64 in. in 1915).
Strong winds on 4th, 18th, and 25th: peak winds at 59, 58, and 51 mph, respectively.
SMDP on the 28th: 1.45 in.

May Wet.
Precipitation = 2.24 in. (Normal= 1.13 in.).
Strong winds with peak gusts a 50 mph on 10th, 1lth, 12th, and 3 lst.
SMDL on the 14th: 27”F. (Late hard freeze.)

Spring 1985 Precipitation = 8.51 in. (Normal= 3.00 in.).
(March-May) 2nd wettest spring on record (most was 9.97 in. in 1915).

June Wetter than normal.
Precipitation = 1.89 in. (Normal= 1.12 in.).
SMDH on the 7th: 87”F.
TMDH on the 8th: 87”F.
Intense lightning causes power outage in Los Alamos County on 18th.
Strong winds cause power outage in Los Alamos County on 19th.
Strong winds with peak gusts of 56 mph on 25th.
SMDL on the 27th: 46”F.
TMDL on the 28th: 45”F.
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Table G-47 (cent)

July Near normal temperatures and precipitation.
SMDH on the 6tlx 92F.
SMDH on the 7th: 9YF.
SMDH on the 8th: 9(YF.

August Near normtd temperatures and precipitation.
Strong thunderstorms on ltlth: intense lightning causes power outage, heavy fins
occur. A total of 2.72 in. fell at East Gate.

September Cool and wet.
Mean temperature = 56.&F (Normal= 60.2T).
3rd coldest September on record (coldest was 56.YF in 1965).
Mean low temperature = 44JYF (Normal = 48.4T).
Precipitation = 2.80 in. (Normal= 1.63 in.).
Tomado in Albuquerque on 20th.
TMDL on the 23rd: 3YF.
SMDL on the 30th: 25”F. (Early hard freeze.)

October Wet.
Precipitation = 2.97 in. (Normal= 1.52 in.).

November DrY.
Precipitation = 0.57 in. (Normal= 0.96 in.).
SMDS on the 30th: 2.0 in.

December Mild days and dry.
Mean high temperature = 43.8°F (Normal =41 .3T).
Snowstorm on loth.
SMDS on the loth: 10.0 in.
TMDH on the 22nd 5YF.

Annual 1985 mean temperature = 47.8°F (Normal = 48. l“F).
1985 precipitation = 25.57 in. (Normal= 17.83 in.).
Wettest year since 1969 when 25.67 in. fell.
1985 snowfhll = 76.5 in. (Normal= 50.8 in.).
1984-1985 seasonal snowfall = 121.5 in.
Second snowiest winter on record (snowiest was 1957-1958 with 123.6 in.).
1985 growing season was second shortest on record May 15-September29(138 consecutive
days with no temperature below 28°F)-previous record was 125 days in 1983.
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Tabk C-48. Weller Nntitmd Almm@wic tkwilh _ .S@tbn SlOIP@ Red@-Concrnmticm

Week

1984

8/14-21
8121-28

812&914

9/4-1 I

9/11-18
9/13-25

912SW2

10/2-9

1OI9-I6

10/l&23

10/23.30
10/3Cbl l/6

I l/b13

11/13-20

1l/2Cb27

11/27-12/4
12/4-11

12/11-18

12/18-26

12/26-1/2

198s

1/2-15

1/I 5-22
1/22-29

l/29-2j5

2/5-12
2/12-19

2/19-26

2/2b3/5

3/5-12
3/12-19
3/19-26
3/26-4/2
4/2-9
4f9-16
4/1623
4/23.30

4!30.5/7

5/7-14
5/14-21

5/21-28

5/28-6/4

6/4- 11

6/11-18

6/18-25

6/25-7/2
712-9

7/9-i6

7116-23
7/23-30

71W816

Precfp.
(h.)

0.11
1.20
O.@

0.09
0.10
0.49

0.57
1.07

0.93
0.22

O.CKF

003

0,28

0.12

006

1.55

0.08

0.88

0.52
O.@

0.15

0,24

0.08

o.o@
0.84

1.92

0.76

0.26

0.65

trd
o.02~

0.43

2.60

0.43

0.05
0.34

0.35

0.13

0.12

0.43

0.52
-a

lrad

0.45

0.81

0.46
0.47

Concentmtions (@qOi,/1)

-.

Ca Mg x Na

19.96
4.39

4.84

53.19

38.62
7.s3

3.29
5.39

8.53

6,79
—

4.14

48.85

5.94

15.52

18.56

2.25

19.96

8.83

3.04
—

4,79

3.44

3.19

8.23
<0,44

I 15

6.74
13.42

24.05

2.79

61.58
47.5s

8.58
8.68

59.68
29.34

14.37

68.96

36.03
42,51

27.45
1.30

6.74

8.43

42.76

5.79

19.61

15.87

0.99

2.30

11.76

11.92

2.63

2.30
1.64

2.47

6.83

3.04
47.45

3.70

5.76

i 3.40

0.58

12.01
1.48

1.40

4.52

1.15

1.40

255

<0.12

0.58

1.73

3.04

3.45
2,14

16.12

5.02

1.56
1.73

10.28

6.09

3.54
7.15
7,15

5.92
4.28

0,99

1.56

1.56

5.51

2.71
4.03

1.28

0.20
—

0.20
5,29

5.40

0.46

0.23
0.54

1.56

2.84

0.31
7.57

1.10

3.15

2.97

2.61

10.79

0.95

0.26
—

0.51

0.49

1.87

1.87
<0.08

0.20

0.79

1.30

0.97

0.20
0.82

2.15

0.33
0.54

5.58
1.38

1.61

5,24

309

2.97
2.99

0.28

1.02

I.1O
1.25

0.33

3.12

19.57

0.87

I .00

14.53
I 1.70

3.48

3.26

3.00

5.00
10.26

2.CO
72.20

6.18

10.87

I 7.01

4.18

16.44

2.48

1.70

5.96
2.39

1.74
—

4.18

<0, I 3

0.83
1.30

2.96

5.13

2.04

8.39
4.05

1.74

1.65
11.83

5.im

5.48

5.26
8.13

3.13

2.83

(.74

1.83
1.26

6.44

1,35
7.18

NH4

9.42

6.65

O.cm
9.98

18.85

8.87
1.66

3.33

3,88
4.43
—

3.33
2.77

6.65

6.10

6.65

O.ci)
6.65

17.18

0.00
—

<1.1o
<1.10

5.54

<!.10

<1.10

8.87
7.21

<1.10

4.99

4.99

<3,xl
7.21

<1.1o

5.54

18.29

14.97
20.5 I

29.93

11.09

17.18

21.62
<1.10
<}.10

6.65
18.85
7.76

<1.10

N03

26.73
20SXJ

1.73
41.53

41.72

1O.fm

5.19
10.0

I 1.73

3.85

1.15

34.03
7,69

21.54

20.19

5.58
25.00

9.61

8.46

9.81

18.46

I I .92

12.11
<0.40

5.77

8.65

1,35

12.31
1,35

38.26
13.27

5.58
15.96

26.15
42.11
37.30

42,11

26.53

36.34

3000
<0.40

<0.40

11.92

38.26
22.30

15.%

c1

9.59
2.26

2.54
15.51
10.15

1.97

1.69
2,82

5.36

6.77

2.26

20.02

3.10

4.79

8.18

2.54

15.79
1.41

1,13
—

2.26

2.54

3.67

4.51

1.13

1.97
1,97

3.38
4.51

2.54
7.33

5.36
1.97

I ,97

14.38
6.20
7,61

9.59

9.87
4.23

5.08
2.26

2.26

3.67
7.90

2.54

8.18

S04

44.97

21.86

<2.00

50.17

57.25
16.68

5.62

12.70
12,28

10.41
—

<2,00

64.75
16.66

28.73
16.45

8.33

32.48

27,48

12.28
—

13,12

9.78

16,86

10.62
<2.(XI

14.57
18,74

22.28

29,56
<0.60

28.73
26.44

7.49

17.07
74.53

36.23
3789

69.95
32.69

25,61

35,81
<2.(Y3

3.54
9.58

44.97

25.61

13.53

PH

cOndllclMty

(pMh@m) Anion, Cations

<0.09
<0.09

<0.09

0.22
<0.09

<0.09

0.16
<0,09

0.25

0.41
—

0.22
<0.09

<0.09

<0.09

<0.09

<0.09

0.32
<0.09

<0,09
—

<0.09

<0.09

<0,09

<0.09

<0.09
<0.09

<0.09

0.25
<009

<0.09
<0.30

<0,09
<0.09

<0,09

0.25
<0,09
<0.09

<009

<0.09
<0.09

<0.09

0.47
<0.09

<0.09

0.16
<0.09

0.73

4.58
4.61

5,63
4.95

4.47

5.13
5.65
4.94
4.81

5.15

5.62
4.75

4.78

5.19
4.75
4,42

474

4.75

4.85
470

4.84
—

4.84

4.80

4.75
4,85

5.02

510
5.27
4.65
4,47

4.72
450

4.83
4.83

5.02
4,74

—

—

4,23
4.67

4.92

4.79

16.00
14s30

—

2.30
19.20

19.50

6.10
2.70

5.40
5.50

3.90

0.20

20.70
4.90

8.00

8.60

3.30
11.90

8.9Q

6.20
—

5.90
7.60

9.00
—

6.10
—

56a

8.20
6.90

8.40

—

880
3.93

8.50
24.30

14.70
18.50

18.70
10.10

9,70
12.90

—

—

10.40
15.IYI

14.60

6.70

77,10

41,00

5.10
ICK3.80

102.50

27.30
11.80

24.IM
27,70

20.80
—

4.50

113.40
26.30

51.70
41,60

1560

6960

37 w

20,60

23.70
27.90

30.64
—

25,30

2.40

21.40
28.00

27.10
4450

4.00

68.30
43.CNI

14.20

32.50
111.10

77.80
76.90

I 15.CQ

64.90

60,40

66.10
3.30

6.10

23,30
85.10

46.90

35.80

82.70

40.60
—

11.20

112.50

10I.3O
29.90

1450
21.50

22.20
32.70
—

1440
179.10

25 w
43,30

59.30

1410

69.50

39.10

15.90
—

19.70

21.50

22.50

20.03

5.20
20.10

29.30
29.00
43.40

14.80
94.(20

6630
I 5.90

28.6Q
107.93

71.60
79.40

11970

68.70
73.00

65.50
7.70

14.50

25.50

83.90
45.50

34.60

aVOlwne of samplewas too smallforanalysisofaUorsomeconstituents.
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Cn Ma

45.23
29.61

1.64
26.32
29.61
32.89
33.72
44.41
58.39
37.83

247
68.26
26.32
18.09
18.91
23.03
23.03
32.89

18.09

17,27
6.58
3.29

54.28

27.%
33.72
20.56
56.74
1.64
6.58

58.39
103.62
18.91
13.16
52.63
31.25
23.85
21.38
64.14
56,74
0.82
0.82

lB.09
113.49
3Z07
48.52

NJ)q

75.95
607.21

1.35
93.45

I0248
125.56
75.76

271.88
275.73
21.34

0.77
49.22
54.@a
68.24
28.24

219.77
48.84

214.97

I10.75

36.73
I 10.37
24.80

259.19
0.85

280.92
I66.90

9.04
201.70

o.%
15.57

154.01
368.79
174.78
32,88

364.17
331.68
142.48
80.18

393.02
3%.86

137.29
787.19
262.46
191.32

cl S(Q *

a63

221

6.00
221

a32

a63

1.58

0.32

0.32

3.16

8.84

(IuJ

0.11
1.20
O.al

8/1421
8/21-28
8/24-9/4
9f411
9/11-18
9118-25
9/2$10/2

10/2-9
10/9-16
10/1623
10/2>30
10/3011/6
1l/b13
11/13-m
1l/2&27
1l/27-1~4
12/411
12/11-18
12@26
12/261/2

56.89
133.23

3.49
119.76
94.81
94.BI
47.90

146.71
21xMW
37.92

2.99
70,36
4242
48.90
2S.95
88.32
38.92

197.60

39.92

17.%
20.46
6.49

176.15

55.89
129.74
W,32

349.21
2.00

24.95
551.90
567.86
95.31
75.35

253.49
127.74
233.53
108.78
460.08
363.27

1.lxl
4.99

97.31
879.74
68.36

235.03

3.58
6.14

0.26
12.02
13.30
5.88
3.32

14.58
36.57
15.86

0.26
11.al
7,93
9.97
4.09

102.81
20,97
21.23

3.02

1.79
2.81
3.84

39.90

9.97
15.35
8.70

15.86
0.26
0.26

25.06
21.99

5.88
6.91

1202
14.32
17.65
9.46

31.97
39.64
0.26
0.77

12.79
25.83
3.84

37.34

55.67
26.53

0.87
32.62
28.71
43.93
47.41
81.77

117.44
56.98

1.30
lM.39
43.93
34.36
23.92

164.41
3219
55.24

26.61
ml.n

27.%
68.53

1.97
34.97
24.82
24.82
24.M
76.71

126.07
37.51

1.69
28.77
ZLm
15.23
11.56

100.12
30.74
31.59

127.62
663,71

IImR
ao9
0.10
0.49
0.57
1.07
0.93
0.22
0.00

tlnu
O.M
0.28
0.12
0.06
1.55
0.08
0.88

0.52
0.00
0.15
0.24
0.08
0.00
0.84

Iraa
1.92
0.76
0.26
0.65

22.17
46.56

111.42
24,39
!XJ.35
91.46
24.39

222
3.88

47.12
19.40
9.42

11244
14a74
211.94
8203

345.39
288.76
57.88

93.48
11&67
9a98
23.11

328.11
63.29

614.58
1275

384.15

1935
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GLOSSARY

alpha particle

activation products

background radiation

beta particle

Concentration Guide (CG)

Controlled Area

cosmic radiation

curie (Ci)

dose

dose, absorbed

A charged particle (identical to the helium nucleus) composed
of two protons and two neutrons that is emitted during decay
of certain radioactive atoms. Alpha particles are stopped by
several centimeters of air or a sheet of paper.

In nuclear reactors and some high energy research facilities,
neutrons and other subatomic particles that are being gener-
ated can produce radioactive species through interaction with
materials such as air, construction materials, or impurities in
cooling water. These “activation products” are usually dis-
tinguished, for reporting purposes, from “fission products.”

Ionizing radiation from sources other than the Laboratory. It
may include cosmic radiation; external radiation from nat-
urally occurring radioactivity in the earth (terrestrial radia-
tion), air, and wate~ internal radiation from naturally occur-
ring radioactive elements in the human body; and radiation
from medical diagnostic procedures.

A charged particle (identical to the electron) that is emitted
during decay of certain radioactive atoms. Most beta particles
are stopped by 0.6 cm of aluminum or less.

The concentration of a radionuclide in air or water that results
in a whole body or organ dose in the 50th year of exposure
equal ot the Department of Energy’s Radiation Protection
Standard for external and internal exposures. This dose is
calculated assuming the air is continuously inhaled or the
water is the sole source of liquid nourishment for 50 years.

Any Laboratory area to which access is controlled to protect
individuals from exposure to radiation and radioactive
materials.

High energy particulate and electromagnetic radiations that
originate outside the earth’s atmosphere. Cosmic radiation is
part of natural background radiation.

A special unit of radioactivity. One curie equals 3.70 X 1010
nuclear transformations per second.

A term denoting the quantity of radiation energy absorbed.

The energy imparted to matter by ionizing radiation per unit
mass of irradiated material. (The unit of absorbed dose is the
rad.)
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dose, equivalent

dose, maximum boundary

dose, maximum individual

dose, population

dose, whole body

exposure

external radiation

fission products

gallery

gamma radiation

gross alpha

gross beta

A term used in radiation protection that expresses all types of
radiation (alpha, beta, and so on) on a commom scale for
calculating the effective absorbed dose. It is the product of the
absorbed dose in rads and certain modifiing factors. (The unit
of dose equivalent is the rem.)

The greatest dose commitment, considering all potential routes
of exposure from a facility’s operation, to a hypothetical indi-
vidual who is in an Uncontrolled Area where the highest dose
rate occurs. It assumes that the hypothetical individual is
present for 100% of the time (full occupancy) and does not take
into account shielding (for example, by buildings).

The greatest dose commitment, considering all potential routes
of exposure from a facility’s operation, to an individual at or
outside the Laboratory boundary where the highest dose rate
occurs. It takes into account shielding and occupancy factors
that would apply to a real individual.

The sum of the radiation doses to individuals of a population.
It is expressed in units of person-rem (for example, if 1000
people each received a radiation dose of 1 rem, their popula-
tion dose would be 1000 person-rem.

A radiation dose commitment that involves exposure of the
entire body (as opposed to an organ dose that involves ex-
posure to a single organ or set of organs).

A measure of the ionization produced in air by x or gamma
radiation. (The unit of exposure is the roentgen.)

Radiation originating from a source outside the body.

Those atoms created through the splitting of larger atoms into
smaller ones, accompanied by release of energy.

An underground collection basin for spring discharges.

Short-wavelength electromagnetic radiation of nuclear origin
that has no mass or charge. Because of its short wavelength
(high energy), gamma radiation can cause ionization. Other
electromagnetic radiation (microwaves, visible light, radio-
waves, etc. ) have longer wavelengths (lower energy) and cannot
cause ionization.

The total amount of measured alpha activity without identifi-
cation of specific radionuclides.

The total amount of measured beta activity without identifi-
cation of specific radionuclides.
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ground water

half-life, radioactive

internal radiation

Laboratory

Maximum Contaminant Level (MCL)

mrem

perched water

person-rem

rad

radiation

Radiation Protection Standard

rem

A subsurface body of water in the zone of saturation.

The time required for the activity of a radioactive substance to
decrease to half its value by inherent radioactive decay. After
two half-lives, one-fourth of the original activity remains ( 1/2
X 1/2), after three half-lives, one-eigth (1/2 X 1/2X 1/2), and so
on.

Radiation from a source within the body as a result of depo-
sition of radionuclides in body tissues by processes such as
ingestion, inhalation, or implantation. Potassium-40, a nat-
urally occurring radionuclide, is a major source of internal
radiation in living organisms.

Los Alamos National Laboratory.

Maximum permissible level of a contaminant in water that is
delivered to the flee flowing outlet of the ultimate user of a
public water system (see Appendix A and Table A-III). The
MCLS are specified by the Environmental Protection Agency.

Millirem (10-3 rem). See rem definition.

A ground water body above an impermeable layer that is
separated from an underlying main body of ground water by an
unsaturated zone.

The unit of population dose, it expresses the sum of radiation
exposures received by a population. For example, two persons
each with a 0.5 rem exposure have received 1 person-rem.
Also, 500 people each with an exposure of 0.002 rem have
received 1 person-rem.

A special unit of absorbed dose from ionizing radiation. A dose
of 1 rad equals the absorption of 100 ergs of radiation energy
per gram of absorbing material.

The emission of particles or energy as a result of an atomic or
nuclear process.

A standard for external and internal exposure to radioactivity
as defined in Department of Energy Order 5480.1A, Chapter
XI (see Appendix A and Table A-II in this report).

The unit of radiation dose equivalent that takes into account
different kinds of ionizing radiation and permits them to be
expressed on a common basis. The dose equivalent in reins is
numerically equal to the absorbed dose in rads multiplied by
the necessary modifying factors.
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roentgen (R)

terrestrial radiation

A unit of radiation exposure that expresses exposure in terms

of the amount of ionization produced by x rays in a volume of

air. One roentgen (R) is 2.58 X 10+ coulombs per kilogram of

air.

Radiation emitted by naturally occurring radionuclides, such
as aK, the natural decay chains 23*U,23*U,or 232Th,or from
cosmic-ray induced radionuclides in the soil.

thermoluminescent dosimeter (TLD) A material (the Laboratory uses lithium fluoride) that, after
being exposed to radiation, luminesces upon being heated. The
amount of light the material emits is proportional to the
amount of radiation (dose) to which it was exposed.

tritium

tuff

Uncontrolled Area

uranium, depleted

uranium, total

Working Level Month (WLM)

A radionuclide of hydrogen with a half-life of 12.3 years. The
very low energy of its radioactive decay makes it one of the
least hazardous radionuclides.

Rock of compacted volcanic ash and dust.

An area beyond the boundaries of a Controlled Area (see
definition of “Controlled Area” in this Glossary).

Uranium consisting primarily of 23*Uand having less than 0.72
wt% 235U. Except in rare cases occurring in nature, depleted
uranium is manmade.

The amount of uranium in a sample assuming the uranium has
the isotopic content of uranium in nature (99.27 wt% 23*U0.72
Wt%23$U,0.0057 Wt%z~u).

A unit of exposure to 222Rnand its decay products. A Working
Level (WL) is any combination of the short-lived 222Rndecay
products in 1 liter of air that will result in the emission of 1.3 X
105 MeV potential alpha energy. At equilibrium, 100 pCi/1 of
2ZZRn Comesponds to one WL. Cumulative exposure is

measured in Working Level Months, which is 170 WL-hours.
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UNIVERSITY OF CALIFORNIA 

Request for 
Quotation 

LOS ALAMOS NATIONAL LABORATORY This is Not 
an Order 

POST OFFICE BOX 990, LOS ALAMOS, NEW MEXICO 87545 
GOVERNMENT CONTRACT NO. W-7405-ENG-36 DATED JANUARY 1, 1943 

AN EQUAL OPPORTUNITY EMPLOYER 

.A 
LED A SAENZ 
DBA X-RYA SALES & SERVICE 

DATE OF REQUEST REFERENCE NO. 

Please quota on this form your be.t price. technical terms and time required lc 
delivery on material specified. Quoters are advised th~ward may be made wlthot 
discussion of quotations received and, accordingly, a quotations u aubmltte 
Initially should contain Quotar's moat favorable prt , technical terms and time c 
delivery. Quotations will be accepted until auch lime as all requeated quotations hav 
been received In thla office but not later than --"Trrrr:..-.,--""""...,...,~---

J!J:JS 6' l :1.35 
Buyer JOH!! l!P.F.:L'tliE'::~ • : .• :!1 

Phone Loa Alamos 505-687--rr-r-:----------------
j 

Teletype 910-988-1n3 --------------------

QUOTER MUST CHECK CORRECT ANSWERS AND FILL IN ALL SPACES MARKED WITH RED ARROWS 

1. NOTICE: Quoters and offerors are cautioned that by signing this quotation or offer, 
the quotar or offeror will be deemed to have signed and agreed to the provlslona, at the 
dollar levels stipulated, of the Certification of Nonsegregated Facilities and Utilization 
of Small Business Concerns and Small Buslnesa Concerns Owned and Controlled by 
Socially and Economically Dlaadvantaged Individuals appeartng on tha reverse llde 
hereof. 
2. Firm prices shall r-Ive preference and all prices shall be considered firm for a 
periOd of 60 days after due date of this quotation unlesa otherwise stated. No charge 
lor packaging, drayage or for any other purpose will be allowed over and above prices 
shown In this quotation. All quotations shall be submitted for new, unused matartll 
unless otherwise specified. The right Is r-rved to accept or reject quptatlona on each 
Item separately, partially or as a whole. '· . · ' 

S. BRAND NAME OR EQUAL: (As used In this clause, the term ~rand name'' Includes 
Identification of products by make and model.) 

A. If Items celled for by this Request lor Quotation have been ldantlfled In fhe 
attached schedule by a Mbrand name or equal" deacrlptlon, such ldentlflcatlon Ia 
Intended to be dasc:rlptlva but not restrictive, and Is to lndlcata the quality and 
characteristics ol products that will be satisfactory. Quotaa offering "equal" 
products will be considered for -ard If auch products are clearly Identified In 
the quotation and are determined by the University to be equal In all material 

. '"" respects to the brand name producta referenced In the Request lor Quotation. 

B. Unless the quoter clearly Indicates In hla quotation that he Is offering an Maqual" 
product, his quotation shall be considered as offering a brand name product 
referenced In the Request lor Quotation. · " 

C. If the quotar proposes to furnish an uequal" product, the brand nama, If any, of 
the product to be furnished shall be Inserted In tha space provided In the 
Requaat for Quotatlon, or such product shall be otherwise clearly Identified In the 
quotation. The evaluation of quotations and the determination as to equality of 
the product offered shall be the responsibility of the University anctwill ba based 
on Information furnished by the quoter or Identified In his quotation as well as 
other Information reasonably available to the purchasing actlvlty. · 

4. If this quotation results In an order It will be subject to the attach9d terms and 
conditlons of purchase Form(s) Number 765 "i'+r+i • f+"l' 4 * which will be 
part of our purchase order. Quotations lncllldlng;rrnlt:at!"Ct lcondltlons othar than 

~those attached hereto may be rejected as nonresponsive. . 

5. QUOTER HEREBY CERTIFIES: _ *AND 8511 
0 That prices quoted herein are taken from a current price list dated 

-------------copy attached; 

0 Prices are taken from Government Contract No.----------
/ valid until _________ _ 

~o current Price lists are available; 

0 The Items quoted are sold commercially In substantial quantities to the general 
public. 

1. EQUAL OPPORTUNITY (Applicable to subcontracts and purchase orders exceed
.ing $10,000 which are not exempt from the provisions of the Equal Opportunity 
Clause.) ./ 

~ A. Contractor (Offeror, Bidder) has [ii(hu not 0 participated In a previous 
contract or subcontract subject to the Equal Opportunity clause herein or the 
clauses In Section 201 and 202 of Executive Order No. 11246 or the Executive 
Orders superseded thereby, and Is deemed to have signed and agreed to the 

'· provisions of the Certification of Nons~egated Facilities, contained herein. 

~ B. Contractor (Offeror, Bidder) has ~ss than 50 employees 0 50 or more 
',- employees. 
~ C. (If Contractor has 50 or more employees) Contractor (Offeror, Bidder) 

has [J has not 0 flied all required compliance reports; and that representa
tions Indicating submission of required compliance reports, signed. by 

,, ,Proposed subcontractors, will be obtained prior to subcontract awards. ' 

D. (For Subcontracts and purchase order O\'.,. $50,000 and Contractor has 50 or 
more emp/oyeea) Contractor (Offeror, Bidder): 

1. 0 has developed and has on file 
0 has not developed and does not have on file at each establishment 

Affirmative Action Programs as required by the rules and regulations 
of the Secretary of Labor (41 CFR 60-1 and 60-2), or 

2. 0 has not previously had contracts subject to the written Affirmative Action 
Program requirement of the rules and regulations of the Secretary 
of Labor. 

7. CONTRACTOR REPRESENTATIONICI!RTIFICATIONS: By completing and sign 
lng this form, contractor (offeror, bidder) rapr-nta/certlftaa (as appUcable) that 

BMALL AND IMALL DISADVANTAGED BUIINI!II CI!RTII'ICATION 
(No quotation may be property considered without this certification and no aware 
may be made without It being executed.) 

~A. Tha Contractor (Offeror, Bidder) certlftaa that It Ia ~not 0 a small bualnas. 
concern as defined In eccordance with Section 3 of the Small Busin- Act (1 t 

'· u.s.c. 832). 
~B. The COntractor (Offeror, Blgs!er) certlflas that It Is a small buslnesa (aa HI fortr 

In A. above) and Ia IJ'fa not 0 owned and controlled by IOclally anr 
economically disadvantaged Individuals. Such a firm II defined as one: 

I. which Ia at least 51 percent owned by one or mora such Individuals or, In th 
case of publicly owned busin-. at least 51 percent o1 the atock Ia owne< 
by such lnd~lduala, 

IL whose management and dally bualneaa operations are controlled by one o 
more such lndlvlduala, and 

IU. which certifies concerning aald ownarahlp and control In accordance witr 
· · section C. below. / 

~C. The Contractor (Offeror, Bidder) -certlftaa that It II ~!-"'Ot 0 a mlnorlt 
lndlvldual(s) In accordance with C. I. below or that It Ia ~not 0 IOclally anl 
economically disadvantaged In eccord with section C. 11. or C. IU. Socially anc 
economically disadvantaged Individuals are defined u: 
I. United States citizens who are Black Americana, Hispanic americans 

Nat1ve Americans, or other specified minorities; 

II. any other Individual found to be disadvantaged pursuant to section 8(a) o· 
the Small Buslnesa Act (15 U.S. C. 837); or 

IU. any othar Individual defined as socially and economically dlaadvantagec 
~ for purposes relating to other sections of the Smlll Buslnaas Act. 

WOMAN-oWNED BUIINI!SI (The following representation Is requested on al 
solicitations; no award exceeding $10,000 may be made without lt.) 

A. Contractor (Offeror, Bidder) hereby represents: (1) concern Is D Ia not [ii(·· 
- woman-owned buslnesa. A woman-owned business Ia a buslnefa which Is, a 

least, 51 percent owned, controlled, and operated by a woman or womer 
Controlled Is defined as exercising the power to make policy decision. Oper 
ated Is defined as actively Involved In the day-to-day management. lor th< 
purposes of this definition, buslneuaa which are publicly owned, joint stoc' 
associations and business trusts are exempted. Exempted businesses ma· 
voluntarily represent that they are, or are not, woman-owned II this lnlormatlor 
Is available, (2) that percentage of the Items or services to b· 
procured are of foreign content, (3) their DUNS Contractor Establlshmer 
number to be (It Is not necessary to have DUNS number), (4) th 

'' principal place of performance of the contract will be---------
~LABOR SURPLUS AREA CONCI!RN 

I. Contractor (Offeror, Bidder) represents that It Is 0 Ia not 0 a labor surplus arec 
concern under present Government Regulations. PLEASE RETURN THIS SHEE
MARKED "NO QUOTATION" IF YOU CANNOT QUOTE. 

I. CONTINGENT FI!E REPRESI!NTATION: By submitting this quotation, Quote< 
represents that he has not employed or retained any company or person nor paid c· 
agreed to pay any fee to obtain this order, except as permitted by the ttlfma c 
Article XVIII of the attached terms and conditions. A quoter who cannot make th· 
representation must, when submitting his quotation, request In wrttlng a Stander 
_Form 119. 

Additional raqulraman~ or Information: 

Speclal attention Is dlra~ted to Article XX- Taxes of Form 785. 

Any order resulting from this quotation will carry a DO-E-2 rating or higher. 

University Required Delivery Ia -----------------

Quotes shall Indicate shipping date In terms of days or weeks. ARO/AROM, In tr 
appropriate column entitled "Shipping Date" on the attached page(s) of this RFQ 

This Is page 1 of --:-:3-- pages, continuation pages list Items, description 
specifications and quantmes. 

JUN 1 i 1985 -" ' ' 
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Total 
Shipping 
Weight 

F.O.B. · 
Point 

Shipping 
Point 

Invoice 
Terms 

UTILIZATION OF SMALL BUSINESS CONCERNS AND SMALL BUSINESS CONCERNS OWNED AND CONTROLLED 

BY SOCIALLY AND ECONOMICALLY DISADVANTAGED INDIVIDUALS 

(For subcontractor's information only- This applies to purchase orders exceeding $10.000 but is not a representation by the 

subcontractor.) 

A. It is the policy of the United States and the Department of Energy that small busmess concerns and small business concerns 

owned and controlled by socially and economically disadvantaged individuals shall have the maximum practiCable opportunity 

to participate in the performance of contracts led by DOE and its prime contractors. 

B. The Contractor hereby agrees to carry out this pol1cy in the awarding of subcontracts to the fullest extent consistent w1th the 

efficient performance of this contract. The Contractor further agrees to cooperate in any studies or surveys as may be conducted 

by the Umted States Small Business Administration or the Department of Energy/Los Alamos National Laboratory as may be 

necessary to determine the extent of the Contractor's compliance with this article. 

C. As used in this contract, the term "small business concern" shall mean a small business as defined pursuant to section 3 of the 

Small Business Act and in relevant regulations promulgated pursuant hereto. The term "small business concern owned and 

controlled by socially and economically disadvantaged individuals" shall mean a small business concern: 

1. which is at least 51 percent owned by one or more socially and economically disadvantaged individuals; or in the case of any 

publicly-owned busmess. at least 51 percent of the stock of which is owned by one or more socially and econom1cally 

disadvantaged individuals; and 
2. whose management and daily business operations are controlled by one or more such individuals. 

0. The Contractor shall presume that socially and economically disadvantaged individuals include Black Americans, Hispanic 

American, Native Americans. and other specified minonties. or any other individual found to be disadvantaged by the Small 

Business Administration pursuant to section B(a) of the Small Business Act. 

E. Contractors acting in good faith may rely on written representations by their subcontractors as either a small business concern or 

a small business concern owned and controlled by socially and economically disadvantaged individuals. 

CERTIFICATION OF NONSEGRATED FACILITIES 

Applicable to subcontracts and purchase orders exceeding $10,000 which are not exempt from the provisions of the Equal 

Opportunity clause.) 

By the submission of this bid, the bidder, offeror, seller, or subcontractor certifies that it does not maintain or provide for his 

employees any segregated facilities at any of his establishments, and that he does not permit his employees to perform their 

services at any location, under this control, where segregated facilities are maintained. He certifies further at any of establishments, 

and that he will not permit his employees to perform their services.at any location, under his control, where segregated facilities are 

maintained. The bidder, offeror, seller, or subcontractor agrees that a breach of this certification is violation of the Equal Opportunity 

clause in this contract. As used in this certification. the term "segregated facilities" means any waiting rooms, work areas, restrooms 

and washrooms, restaurants and other eating areas, time clocks, locker rooms and other storage or dressing areas, parking lots, 

drinking fountains, recreations or entertainments areas. transportation, and housing facilities provided for employees which are 

segregated by explicit directive or are in fact segregated on the basis of race, religion, color, or national origin, because of habit, 

local custom or otherwise. He further agrees that (except where he has obtained identical certifications from proposed 

subcontractors or suppliers for specific time periods) he will obtain identical certifications from proposed subcontractors or 

suppliers prior to the award of subcontracts or purchase orders exceeding $10,000 which are not exempt from the provisions of the 

Equal Opportunity clause; that he will retain such certifications in his files; and that he will forward the following notice to such 

proposed subcontractors or suppliers (except where the proposed subcontractors or suppliers have submitted identical 

certifications for specific time periods). 

NOTICE TO PROSPECTIVE SUBCONTRACTORS OR SUPPLIERS OF REQUIREMENT FOR CERTIFICATIONS OF 

NONSEGREGATED FACILITES 

A Certification of Nonsegregated Facilities must be submitted prior to the award of a subcontract or purchase order exceeding 

$10,000 wh1ch is not exempt from the prov1sions of the Equal Opportunity clause. The certification may be submitted either for each 

subcontract or purchase order or for all subcontracts or purchase orders durmg a period (i.e., quarterly, semi-annually or annually). 

NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001. 

~Date 
FORM H-42-2 REV. 6/82 

.• 
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UNIVERSITY OF" CALIFORNIA 
LOS ALAMOS SC1ENTIFIC LABORATORY 

~----

POST OFFICE BOX 990, LOS ALAMOS, NEW MEXICO 87545 
GOVERNMENT CONTRACT NO. W-7405-ENG-36 DATED JANUARY 1. 1943 

AN EQUAL OPPORTUNITY EMPLOYER 

Request for 
_Quotation 

SEE PAGE 1 FOR QUOTATION DUE DATE, 

. OTHER REQUIREMENTS AND INFORMATION: This is Not 
an Order 

DATE OF REQUEST ··- ~REFERENCE NO. 

5-23-85 2-LR5-U5098 
ITEM 
NO. DESCRIPTION SHIPPING DATE AND PRICE MUST BE QUOTED 

ON EACH ITEM. 

-

1. 

BLANKET ORDER 
PLEASE ADVISE YOUR OFFER FOR COLLECTING 
AND HANDLING RANDOM AMOUNTS OF FILM PRO
CESSING SOLUTION FROM VARIOUS DARKROOMS 
AND PROCESSORS LOCATED AT THE LOS ALAMOS 
NATIONAL LABORATORY, FOR THE RECOVERY OF 
SILVER FROM HYPO SOLUTIONS. PERIOD TO 
RUN FROM 07-01-85 THRU 06-30-8?. 

NOTES: 

QUANTITY UNIT SHIPPING 
DATE 

SELLER TO ABSORB ALL OVERHEAD EXPENSES, JNCLUDD G PICK ~p OF A L 
CONTAINERS AND ANY OTHER APPARATUS· '"NEEDED FOR RE< OVERY ROCESS • .... -

2. SELLER 'Is -TO FURNISH THE UNIVERSITY THE NAME C F THE PRECIOT S 
METALS REFINER WITH WHOM HE INTENDS TO DO BUSINE~S. 

3. 
• .. J.. 

PICKUP OF ALL RANDOM AMOUNTS OF HYPO SOLlTION ArD/OR 
IS TO BE MADE WITHIN 48 HOURS AFTER NOTIFICATIO!- BY 
CONTACT. . . . .. -

ARTRIDG S 
NIVERSI' Y 

4. UNIVERSITY ESTIMATES THERE ARE 60-70 PICKUP PO NTS WI JiiN A 5 
SQUARE MILE AREA. 

5. UNIVERSITY ADVISES THAT A "Q'.!,. CLEARANCE I~ MANDA~ ORY. 

6. CHECK ON SILVER TO COVER UNIVERSITY'S SHAFE SHALl BE RE EIVED 0 
LATER THAN 90 DAYS AFTER PICKUP. _ 

-
7. SELLER TO PROPOSE BEST OFFER TO THE Ut-IVERSP Y IN TERMS < F 

PERCENTAGE. 

PAGE 2 OF 3 PAGES ABC DE FG H 

UNIT PRICE 
& DISCOUNT 

BIDDER'S EXPLA~ATORY NOTES. IF NECESSARY: 

FORM H 42·5/688·1 REV. 5·78 

. . 

I propose to continue the same percentages-: as is: (f\ /( t.) (..~ 
presently in effect: 60~ to U. of Cal. L.A.N.L. 

40~ to X-Ray s. &:s. 

RETAIN ONE COPY FOR YOUR ALE 
THE ATTACHED "TERMS AND CONDITIONS OF PURCHASE" ARE MADE A PART HEREOF 

EXTENSION 
TOTAL 
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j_ ________________ •u_.s_. GO_VE_RN_ME_NT_P_RrN_TI_NG_oF_n_cE_' 1_9a_4-7_79_-s_ss_/40_33 ____________________ _ 

, __ _ 

Request for 
·Quotation 

UNIVERSITY OF CALIFORNIA -
LOS ALAMOS NATIONAL LABORATORY 

2-LR5-U5098 
POST OFFICE BOX 990. LOS ALAMOS. NEW MEXICO 87545 

GOVERNMENT CONTRACT NO. W-7405-ENG-36 DATED JANUARY 1. 1943 

DESCRIPTION ... : QUANTITY UNIT 
SHIPPING 

DATE 

- ... ~ ... ;.:: .. -
.... .. .-.~ ~ 

._. .. --
--.. -. :_ .. ... .... ·· . -· .. -~-. -· 

8. THE CERTIFICATION PORTION OF THE ATTACHED FpRM 958 ENTITL~D 
"CONFLICT OF INTEREST CERTIFICATION" MUST B~ COMPLET'ED BY 
CHECKING THE APPROPRIATE BOX AND, WHEN NECE~SARY, IDENTIF~ING 
THE EMPLOYEE OR FORMER EMPLOYEE AND UNIVERS TY OF c~LIFOR~IA 
ENTITY. THE FORM MUST BE SIGNED BY A RESPONSIBLE o~FICIA~ 
OF YOUR ORGANIZATION, AND AN ORIGINAL SIGNED COPY M~ST 
ACCOMPANY YOUR QUOTATION. 

--

-- --- .-

This. is No 
an Order 

UNIT PRICE 
& DISCOUNT 

EXTENSION 
TOTAL 

9. IF YOU ARE UNABLE TO QUOTE ON ABOVE ITEM(S), BUT AR~ AWAR~ OF A C OMPANY(IES) 
THAT MIGHT BE ABLE TO QUOTE, THE UNIVERSIT~ WOULD ~PPREC ATE BE NG ADVISED 
OF THEIR COMPLETE MAILING ADDRESS(ES). 

10. FORM H-42-2, PAGE 1, MUST BE COMPLETED TO V~LIDATE ~OUR Q~OTATIO~. 
EXECUTE AND RETURN ORIGINAL PACKET AND-ONE ~OPY. R~T~IN ~HE ONE 
PACKET WITH THE ATTACHED FORMS FOR ,_Y~UR_ FIL~. ._ . 

.... 
. - 1. IN ADDITION TO THE TIME PERIOD INDICATED FOr THIS C NTRAC~', IT I~ 

ANTICIPATED THE UNIVERSITY MAY WISH TO EXT~ND THE DRDER PAST THE 
EXPIRATION DATE. IN THE EVENT THIS.OPTION S EXECUrED WirHIN THE 

. ·.-ABOVE SPECIFIED TIME PERIOD, • THE B'IDDERS ~:>HAL!;/ INDICATE IF _THE 
QUOTED PERCENTAGE SHALL REMAIN THE SAME. ~YES NO. IF 
NOT, BIDDER SHALL INDICATE VARYING PERCENT GE: 
NO GUARANTEE IS GIVEN TO EXERCISING THIS OPrioN~.--.-r----r-----

- --.. 

A B c D E 

PAGE _...3 __ 0F 3 PAGES 

-.-

.. 

--

--

.. ··.· 

F G 

' 

.. 

H 
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·--·-- -··-- ·---- ____ .. _________ --- • .1- ----- ·--~-- ••. 

CONFLICT OF INTEREST CERTIFICATION 

Ccmplete this fon11 and include it with your offer submitted in ~sponse to 
the solicitation issued by the University of Clliforn1a/los Alamos National 
Laboratory. 

An tffiruttve response Jn the following certification will rtQulrt the 
University to evaluate your offer to determine whether or not a conflict of 

·· interest exists. A determination that 1 conflict of interest does exist may 
necessitate ~jection of your offer. The fact that an empJoyH, fonner 
employee. or near relathe on an emploiee owns. controls or has a significant 
financial fnte~st tn your organization will not, tn and of itself. 
necessarily be cause for ~jection of an offer. 

CERTIFICATION: 

To· the best of 11y knowledge, an employee of the University of California, 
former employee of the University of tajffornia, or a near relative of an 
employee or former employH [ ] does [~does not own, control, or have a 
significant financial interest in the offeror's organization. 

If an employee, fonner employH, or near relative thereof does own, control, 
or have a significant financial interest In the offeror's organization, 
identify the employee or former employee and the University of California 
entity where employed. ,./ rA 

DEFINITIONS: 

EMPLOYEE: Any person cur~ntly having an employee ~lationship 
with any entity of the University of talifornta including the 
Los Alamos National Laboratory. 

FORMER EMPLOYEE: Any person W'lo does not pre senti y have, but 
within the prior two years did have, an employee relationship 
with any entity of the University of California Including the 
Los Alamos National Laboratory. 

NEAR RELATIVE: The employee's or the former employee's spouse. 
parents, siblings, children, and adoptive relatives, step
relatives, and relatives-In-law In the same relation. 

CONTROL: Having ~ right to direct or transfer property (even 
though there exists no actual title to the property, such as 
trusteeship, power of appointment, or contract) that could be 
the basts for influence upon the selection or decisions of an 
organization's 111nagement personnel. 

SIGNIFICANT FINANCIAL INTEREST: Owning or controlling IDre than 
101 of the organization. 

Fonn 958 ( 12/18/84) 

2-LR5-U5098 
0Rlv£R5ITV SOLICITATION NUMBtR 

~o A. Saenz DBA. X-Ray Sales & Service 
Of F£R0R I s NAH£ 

~o A. Saenz , Proprietor 
NAR£ XHO TITL£ OF INblvlOOAL 

AUTHORIZED TO SIGH FOR OFFEROR 
(Type or Print) 
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ENCLOSURE 20 

ATT. 3: REPRESENTATIVE INDUSTRIAL/ 
RAD WASTE TREATMENT 

INDUSTRIAL WASTE COLLECTION SYSTEM 

HI-LEVEL ffiill 
[ill] 

NUCLEAR EXPERIMENT 
CHEMISTR~Y:::.,;_~___,;.A.;.;.R.;.;;;E;,;,.;A~= 

lwNRI ~~M-E-RR-IM_A_c~l 
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....-------. .r-----~ D P EAST WASTE 

DP EAST 

WASTE I STORAGE 

Ill INFLUENT WASTE 

SUPERNATANT TO 
GRIT CHAMBE<R \ 'I 

SLUDGE TO 
CEMENT FIXATION 

~ 

Ca ( OH ) 2 

F~( S04 ) 3 

COAGULANT 
AIDS 

"~-~'t't":' 

SLUDGE 
COLLECTOR 

SAMPLER 

PRESSURE 
FILTER 

SAMPLER 

TREATED WASTE 
HOLDING TANKS 

TO CANYON 
...;. II FERRIC HYDROXIDE SLUDGE 

D TREATED WASTE 
LIQUID WASTE TREATMENT PLANT 
LOS ALAMOS SCIENTIFIC LABORATORY 

~ 
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TO: 

FROM 

SYMBOL 

SUBJECT· 

Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 memorandum 

C. Nylander ~ 

J. Buchholz "lj 1./ 
HSE-7-86-180 

Notice of Deficiency Information 
NM 0890010515 
Item (9) INFO on SWMU 

NPDES OUTFALL 050 

DATE: 

MAIL STOP/TELEPHONE: 

Effluent transferred to 051 since 7/1/85 

June 26, 1986 

E518/7-4301 

* Type of SWMU: Radioactive Liquid Waste Treatment Plant 
located at TA-21-257 

* Size/Dimension: 125 gal/min treatment capacity 

* Description: see attachment #1, Chemical Treatment and 
Cement Fixation of Radioactive Wastes, c. W. Christenson 
and L. A. Emelity, July 1970 Journal Water Pollution 
Control Federation 

* Type of Waste Handled: 
wastewater 

dilute radioactively contaminated 

* Quantities of Waste Handled: 1985, 827,000 gal~ 

* Dates in Use: 10/4/67 to Present 

* Management Practices: Addition of ferric sulfate and lime, 
cl4riflo ation and filtration. The chemical precipitate 
(Fe(OH};; ) is now dewatered on precoat-type rotary drum 
vacuum filter instead of being solidified in a cement 
paste as described in attachment #1. 

* Location: Inc 1 u de d w i t h o the r fa c ili ties , 1 o c a t ions by 
HSE-8. 

NPDES OUTFALL 051 
Effluent discharged to Mortandad Canyon 
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C. Nylander 
HSE-7-86-180 

2 June 26, 1986 

* Type of SWMU: Radioactive Liquid Waste Treatment Plant 
located at TA50-1 

* Size/Dimension: 250 gal/min treatment capacity 

* Description: see attachment #2, Safety Analysis Report 
for the Radioactive Liquid Waste Treatment Facility 

* Type of Waste Handled: 
wastewater 

dilute radioactively contaminated 

* Quantities of Waste Handled: 1985, 7,500,000 gal. 

* Dates in Use: 6/27/63 to present 

* Management Practices: Same as outfall 050 and described in 
attachment #2. 
Levels of radioactivity and hazardous material is 
regulated by administrative requirement 10-1 in the Los 
Alamos Health and Safety Manual (attachment #3) and 
review of the waste generators operation procedures as 
well as educational programs about permissible use of 
the disposal system (see Newsletter on Health, Safety 
and Environment Issues - attachment #4). 

* Location: by HSE -8 

JB:mg 

Attachments: a/s 
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~ Newsletter on Health, Safety, and Environmental Issues Issue 5 June/1986 

Communicating Hazards 
All you ever wanted to know about workplace hazards 

but didn't ask! That's what the Laboratory's new Hazard 
Communication Program is all about. 

The Department of Energy recently adopted a hazard 
communication standard that applies to chemical, physi
cal, and biological hazards in the workplace. How will this 
affect employees and operations at the Laboratory? Let's 
take a look. 

Activities at our Laboratory sometimes require the use 
of processes or materials that could endanger health or 
safety if proper precautions were not taken. Under this new 
hazards communication program, all employees must be 
informed of the hazards to which they may be exposed in 
the work environment. 

The program involves identifying and evaluating haz
ards in the workplace and then disseminating that informa
tion to employees exposed to those hazards. 

Training will be the key to this whole effort. Employees 
will receive general information about the program itself 
and specific information about hazards present in their 
work areas. They will learn to detect hazards, to interpret 
material safety data sheets (MSDS) and other hazard infor
mation, and to use specified measures to control exposure 
to those hazards. Group leaders will need to ensure that 
their employees receive the appropriate training and that 
an inventory is maintained for the hazards in work areas 
under their control. 

Groups that produce hazardous materials in their opera
tions will need to evaluate the hazards of those materials 
and determine what regulatory requirements need to be 
met. In effect. some operating groups may need to write 
their own MSDS. 

All in all, the program is simply an extension or reaf
firmation of present health and safety rules. That little bit 
of extra effort from everyone will pay off in a heightened 
awareness of job-related hazards and in a job performed in 
a safer manner. We hope that this rekindled awareness will 
bring about new ways to reduce occupational exposure 
through changes in work practices and, if necessary. in 
operations. 

The Hazard Communication Program is specified in 
Administrative Requirement 1-9. being published as an 
update to the Health and Safety Jfanual. Feel free to direct 
your questions to the Industrial Hygiene Group (HSE-5) at 
7-5231. 0 

Hazardous Waste Training 
Remember RCRA (pronounced wreck-rah)? We in

troduced you to this acronym in the first issue of our 
Newsletter (June 1985). Recently, the Laboratory com
pleted its first major hazardous waste training program 
under the Resource Conservation and Recovery Act. Ap
proximately !50 personnel who handle hazardous waste or 
who respond in emergency situations completed this train
ing program. 

Tailored to each person'sjob responsibilities, this train
ing emphasized safe handling of hazardous wastes. Lec
tures, hands-on exercises, and on-the-job training were 
used to prepare personnel to safely operate and maintain 
hazardous waste areas during normal and emergency situ
ations. Personnel from the Laboratory, Zia, and the local 
Fire Department participated. As you can see from the 
photo, participants learned how to function while wearing a 
wealth of protective clothing and equipment during the 
hands-on exercises. 

Introductory RCRA training is being offered every 6 
months to ensure that employees receive the appropriate 
training within 6 months of their date of hire or transfer. 
Annual training is provided thereafter. For more informa
tion about the training program, contact Pat Smith, HSE-
00(7-3318). 0 

Properly clothed hazardous waste trainees monitor a "staged" 
hazardous waste spill during a recent training session. 
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Zia workers remove a contaminated manhole near the old person
nel building (SM-128) as part of the "acid sewer" remo~·al project. 

34,000 Feet and None to Go 
A major phase of decontamination and decommission

ing work came to an end in April with removal of the last 
few feet of the old "acid sewer." The project removed over 
34,000 feet of radioactive liquid waste lines that were 
abandoned over the years as improved collection systems 
were installed. 

The $4.5 million project began in 1981 with technical 
direction and field radiation monitoring provided by the 
Radiation Protection Group (HSE-1) and engineering sup
port from the Construction Group (ENG-I). The Zia Com
pany provided the workforce and equipment needed to 
safely perform major excavations (see accompanying pic
ture), to transport contaminated soil and other materials to 
T A-54 for disposal, and to restore worksites by backfilling 
and revegetation. The Environmental Surveillance 
(HSE-8) staff verified that soil contamination was reduced 
below the cleanup guidelines. 

Only a few sections of waste line were left in place 
because of conditions that prohibited their removal (for 
example, interfering structures and underg~ound utility 
lines). But these sections are well documented and do not 
pose a hazard to the public or to operating personnel. 

This project provided the Laboratory with reusable 
space and assurances that future construction projects will 
not encounter unexpected contamination. It also estab
lished the integrated organization and well-trained field 
crews needed to handle future such projects. :::J 

Radioactive Liquid Waste 
Ever wonder what happens to the water you use to rinse 

off that contaminated beaker? Well. it doesn'tjust disap
pear down the drain; it gets lot of attention! 

That waste water is gathered into an extensive network 
of pipelines and treatment plants used to collect and pro
cess radioactively contaminated water generated by Labo
ratory activities. The Waste Management (HSE-7) staff 
uses a computer to monitor flows and pH, detect line leaks, 
determine tank levels, plot data, and remotely operate 
valves and pumps. 

The largest of the Laboratory's three treatment plants 
processes approximately 8 million gallons of waste water 
annually. Once the radioactive and chemical contaminants 
have been removed, the water is discharged to Mortandad 
Canyon (the first canyon north ofPajarito Road). Since the 
T A-50 plant became operational in 1963, none of this water 
has been carried beyond the Laboratory boundary by rain 
or snow runoff. 

The radioactive liquid waste system collects and treats 
waste water from laboratories, reactors, accelerators, the 
shops areas, etc. Not all liquids should be discarded to this 
system. For example: 

• Hazardous wastes like oils, solvents, and hazardous 
chemicals should be packaged according to Adminis
trative Requirement 10-3 in the Health and Safety 
Manual and then picked up by Waste Management for 
proper disposal. 

• Noncontaminated water, such as once-through cooling 
water used for lasers, mass spectrometers, and electron 
microscopes, should be conserved by replacing the 
once-through systems with recirculating chilled water 
systems. 

For more information on waste water, call the ap
propriate number listed below. 

Waste Type Phone 
Radioactive waste water 
Radioactive oils, solvents, etc. 
Nonradioactive oils, solvents, chemicals 
Sanitary wastes 
Noncontaminated water 

Here WeAre! 

7-5834 
7-6095 
7-6095 
5-0454 
5-0454 0 

Have you been looking for us in the Otowi Building 
lately? We recently moved into our new quarters at T A-59. 
The "we" is the Health, Safety, and Environment Division 
Office (HSE-00), the Radiation Protection Group 
(HSE-1 ), and the Safety Group (HSE-3 ). 

HSE-DO is now located on the third floor ofOH-3 (the 
three-story building at TA-59). The training facilities, 
Radiation Protection staff, and Safety staff now have trans
portables to call home (see the map for exact locations). 
Most of our telephone numbers have remained the same 
and we are slimming down now that our access to donuts is 
limited. As usual, our doors are always open to you. D 
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Administrative Requirement 9-1 

Air and Water Pollution 

Introduction 

Definitions 

This administrative requirement describes the procedures necessary to 
ensure compliance with Federal and state water and air pollution laws, 
primarily the Clean Water Act and Clean Air Act. 

Air Pollutant- any substance that is emitted into the ambient air. 

Ambient Air- that portion of the atmosphere that is external to buildings 
and to which the general public has access. 

Discharge- the release of waste products either to the ambient air or to the 
environment. Discharges are categorized as follows: 

• atmospheric discharges- the release of gaseous or particulate air 
pollutants into the ambient air; or 

• liquid waste discharges- the release of wastewater to the 
environment from a building or process. This type of discharge is 
further classified as 

( -industrial waste discharge, 

August 1984 

-domestic waste discharge, or 

-storm water discharge. 

Domestic Waste Discharge- a discharge created by hygienic or domestic 
use of water, primarily for conveyance of human wastes. 

Industrial Waste Discharge- a discharge created by an industrial process 
or industrial use of water. The discharge may be radioactive. 

National Pollutant Discharge Elimination System (NPDES) Permit- a 
legal document issued by the US Environmental Protection Agency (EPA) 
that authorizes an establishment to discharge liquid effluents to the 
environment under prescribed conditions, such as specific concentration 
limits for contaminants, monitoring requirements, and reporting 
procedures. 

Particulate- any solid or liquid material that is suspended in the ambient 
air. (Exception: water vapor.) 

Radwaste Sewer System- a radioactive liquid waste collection system that 
transports liquid radioactive waste and/or liquid nonradioactive 
industrial waste from certain Laboratory sites and buildings to a waste 
treatment plant. The radwaste sewer system also is called the acid or 
industrial waste sewer system. 

Pagel of4 
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Surveillance must be given adequate lead time to evaluate discharges as 
they relate to air pollution regulations and required permits. 

Monitoring. As needed, Environmental Surveillance identifies and 
monitors atmospheric discharges to ensure compliance with applicable 
regulations. 

Reporting Requirements/Notification of Violations. Environmental 
Surveillance handles all reporting requirements and informs operating 
groups about specific regulatory violations. 

Impact on Bandelier. Bandelier National Monument, whose wilderness 
area is a mandatory Class I area under Federal regulations, is assessed by 
Environmental Surveillance to determine the environmental effect of 
Laboratory discharges. 

H. M. Agnew, "Health, Safety and Environmental Program of the 
Laboratory," Los Alamos Scientific Laboratory memorandum 
(December 1, 1978). 

"Air Programs," 40 CFR 50-99 (1979). 

"Clean Air Act and Amendments," 42 U.S.C. 7410 et seq. (1977). 

"Environmental Protection, Safety, and Health Protection Program for 
AL Operations," Department ofEnergy Order 5480.1A, Chapters XI and 
XII (latest edition). 

"Federal Compliance with Pollution Control Standards," Executive 
Order 12088 (latest edition). 

"Federal Water Pollution Control Act," Public Law 92-217 (latest 
edition). 

R. W. Ferenbaugh, "Air Quality Regulation Review," Los Alamos 
Scientific Laboratory memorandum series, 17 documents, to H. S. Jordan 
(April 1980 through May 1981 ). 

H. S. Jordan, "Project Responsibility for Certain Laws," Los Alamos 
Scientific Laboratory memorandum H0-476 (March 14, 1978). 

T. K. Keenan, "Registration ofNPDES Discharges," Los Alamos 
Scientific Lci'boratory memorandum (January 19, 1979). 

"New Mexico Air Quality Control Act, Ambient Air Quality Standards, 
and Air Quality Control Regulations" (latest edition). 

"New Mexico Water Quality Act and Amended Water Quality Control 
Commission Regulations" (latest edition). 

"Radioactive Liquid Waste," Administrative Requirement 10-1, in 
Health and Safety, Los Alamos National Laboratory Manual, Chapter 1 
(August 1984). 
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Administrative Requirement 10-1 

Radioactive Liquid Waste 

Introduction 

Definitions 

Standard Operating 
Procedures 

Overall 
Operation 

The Laboratory requires that the amount of radioactive liquid waste 
generated by Laboratory operations be reduced to a minimum and that 
the radioactivity of waste discharges to the environment be kept to a level 
as low as reasonably achievable. This administrative requirement 
specifies the procedures necessary to achieve these goals . 

.. Batch Volume" ofUquid Radwaste- an amount (up to a few hundred 
liters) ofliquid radwaste that may need separate treatment and, thus, is 
kept segregated from the main radwaste stream. 

Uquid Radwaste -liquid wastes contaminated or potentially 
contaminated with radionuclides. 

Radwaste Collection System -the radioactive liquid waste system that is 
used to transfer liquid radwaste and/or liquid nonradioactive industrial 
waste from certain Laboratory sites and buildings to a waste treatment 
plant (formerly referred to as the acid or industrial sewer system). This 
collection system includes the radwaste pipeline system and Waste 
Management's truck transport system. 

Operations involving the generation/handling of radioactive liquid waste 
require a standard operating procedure (SOP), which must be prepared, 
reviewed, and approved as specified in Administrative Requirement 1-3, 
••standard Operating Procedures and Special Work Permits." 

Waste Management Review. In addition to the review procedures 
specified in Administrative Requirement 1-3, SOPs involving the 
generation of radioactive liquid waste must be reviewed and approved by 
the Waste Management Group (HSE-7) before implementation. To 
ensure compliance with the SOP and appropriate regulations as well as to 
determine where program improveme~ts are needed, Waste Management 
also annually reviews the SOP, operati: u, and facility with the waste 
generators, area health physics personnel (HSE-1, -10, and -11 ), and other 
Laboratory personnel. 

Group leaders of waste-generating operations must ensure that 

• their operating personnel are familiar with Waste Management 
regulations, 

• the amount and radioactivity of waste generated is kept to a 
minimum, and 

• Waste Management is notified when wastes require disposal. 

August 1984 Page 1 of3 
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.. Standard Operating Procedures and Special Work Permits, •• 

Administrative Requirement 1-3, in Health and St:ifety, Los Alamos 

National Laboratory Manual, Chapter 1 (August 1984). 

Radiation Protection Group (HSE-1 ), 7-5296 

Waste Management Group (HSE-7), 7-4301 

Liquid Waste Section ofHSE-7, 7-5834 or 7-6904 

Chemistry Health Protection Group (HSE-1 0), 7-7218 

Accelerator Health Protection Group (HSE-11 ), 7-5890 

HS Form 10-lA, Disposal ofBatch Uquid Waste 
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Administrative Requirement 10-3 

Nonradioactive Chemical Waste 

Introduction 

Definitions 

Identification of 
Hazardous Wastes 

August 1984 

Determination of 
Appropriate 
Disposal Methods 

This administrative requirement specifies the rules and general 
procedures for disposal of nonradioactive liquid and solid chemical 
wastes at the Laboratory, thus ensuring the protection of Laboratory 
personnel, the public, and the environment, as well as compliance with 
Federal and state regulations. 

Chemical wastes commonly generated at the Laboratory include all types 
oflaboratory research chemicals, oils, solvents, beryllium, asbestos, 
carcinogens, compressed gases, and other nonradioactive solid or liquid 
wastes contaminated with hazardous chemicals. NOTE: High explosive 
wastes are a special case and are not included in this document. 

Hazardous Chemical Waste- any chemical or mixture of chemicals that is 
intended for disposal and is corrosive to living tissue; is toxic, flammable, 
carcinogenic, teratogenic, mutagenic, or infectious; or in any way poses a 
present or potential hazard to human health or the environment. 

Group leaders must ensure that the potentially hazardous waste materials 
in their work areas are identified and that the Industrial Hygiene Group 
(HSE-5) is contacted if workers could be exposed while handling, treating, 
or disposing of such materials. 

Guidance in identifying hazardous chemicals is provided by the health 
physics staff(HSE-1, -10, and -11 ), Industrial Hygiene, and the Waste 
Management Group (HSE-7), as well as by the following sources: 

• 40 CFR 712 (as proposed), which defines toxic substances under the 
terms of the Toxic Substances Control Act, 

• 40 CFR 261, which defines the characteristics and provides a listing 
of hazardous wastes under the terms of the Resource Conservation 
and Recovery Act, 

• 40 CFR 116, wl: :ch defines hazardous substances under the terms of 
the Clean Water •\ct, and 

• 40 CFR 11 7, which defines reportable quantities for hazardous 
substances under the Clean Water Act. 

Before initiating an operation that will either generate a new hazardous 
waste or increase the volume of existing wastes, the originating group 
should discuss available treatment/disposal options with Waste 
Management staff. In most cases, the existing waste-management 
facilities, technology, and manpower at the Laboratory will be able to 
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Packaging 

Leaks and Spills 

Special Disposal 
Considerations 

Recyclable 
Materials 
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Hazardous waste must be packaged in Waste Management-approved, 
leakproof containers to ensure its safe handling, transportation, and 
disposal. 

Liquids Exceeding 1 Gallon. Containerized liquid exceeding I gallon must 
not be disposed of until it has been solidified; absorption on vermiculite is 
an acceptable pre-disposal treatment method in this case. 

Small Quantities of Liquids/Solids. Liquids less than 1 gallon or solids 
generally will be packaged by Waste Management for disposal. 

See Administrative Requirement 9-4, "Accidental Oil, Chemical, and 
Airborne Releases." 

Drains. Never pour chemical waste down a drain without prior approval 
from Waste Management. 

Gases. Never vent gases without prior approval from Waste 
Management. 

Cyanides, Chromates, and Corrosive Substances. Before cyanides, 
chromates, and corrosive substances are disposed of, they must be treated 
by Waste Management to remove the hazardous properties. 

Reactive Chemicals. Reactive chemicals (for example, pyrophoric or 
water-reactive substances) must be rendered nonreactive before disposal. 
This treatment must be performed with the prior approval ofWaste 
Management. If it is determined that neither the originating group nor 
Waste Management can safely perform this pre-disposal treatment, Waste 
Management will help the operating group determine alternate disposal 
methods. 

Oils. Waste Management must be notified before draining oil from any 
electrical or hydraulic system because polychlorinated biphenyls (PCBs) 
may be present. (See Administrative Requirement 10-4, "Polychlorinated 
Biphenyls.") The operating group must determine whether such oils have 
been contaminated with PCBs or radioactive substances. Contact Waste 
Management if PCB contamination is possible; contact the health physics 
staff if radioactive contamination is suspected. Unless the oils will be 
recycled, they must be packaged as described above. 

Where feasible, chemical wastes should be recycled or salvaged according 
to the appropriate Laboratory procedures. Those materials listed below 
are prime recycling candidates. 

Elemental Mercury. Generally, elemental mercury must be recovered 
rather than disposed of. Contact the Decontamination Section (7-5420) of 
the Radiation Protection Group (HSE-1) for collection. 

Gas Cylinders. All gas cylinders must be returned to the Liquid and 
Compressed Gas Processing Center (MAT -1) for retesting and refilling. 
To facilitate recycling operations, cylinders must remain labeled at all 
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Waste Management Group (HSE-7), 7-4301 

Liquid Waste Section ofHSE-7, 7-5834 

Solid Waste Section ofHSE-7, 7-5397 

Regulatory Affairs Section ofHSE-7, 7-7957 

Chemistry Health Protection Group (HSE-1 0), 7-7218 

Accelerator Health Protection Group (HSE-11), 7-5890 

HS Form 10-3A, Chemical Waste Disposal Request 

AR 10-3 
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ENCLOSURE 20 
5 RESPONSE TO NOD QUESTION 7 ATT. : 

Question 7 requires that LANL provide informati:on for.NPDES 
discharges which have SWMUs associated with th~m. ~he term 
"associated" is not defined in the question and is~ssumed 
to mean that the operation of the SWMUs could rgsult in the 
discharge 0f haz.ardous wa:S\nes or hazardous consti:tuents with 
the NPDES discharge stream. Based on this definition of 
"associated", there are two site-specific NPD:E!S dis"Cha-xges 
and two general categories of NPDES discharges which:.:a:re 
associat~d with Sw"MU6 o The two site···specific discharges are 
those from tt.i.e Industrial Wastewater Treatment Plant at -TA-
50, Building 1, and tt.:e discharge from the TA-16 sand 
filters usad to dew<:l.ter high explos'ive (HE) '1,\faste sludg,;;~. 
The general categories include a number of d.i.scha:r:ges from 
HE handling and pro(:ess buildings that are preceded by a 
separator sun;p ust:~d to remove r.:::sidual. HE from ·the ·water and 
discharges ::from photo chemical laboratories \ihere s:il ver is 
recovered orrom the water prior to·d.ischarge. 

The Industrial ~Jastewatel:' Treatment Plant at TA-50, :.'e.ulldin_g 
1 is used to trea:t radicmctive wastewater from a v~.t·1ety of 
sites. The treated water is discharged pursuan·t to a NPDES 
permit (Serial No. 051) •and railioactive non-hazardous 
sludges from treatment a-re sol,idified w:hth cen\ent ~.d bm ... :ii:el:i 
at TA-54, Area G. SWMUs assocL~.ted with thi~o: Wastewter 
Treatment Plant tnclude TA-3.,·66~ Sigma Building; TA-50•Tl, 
Controlled Air Incinerator ( C.A.T.;) ; and TA-50-~, Hazardous 
Waste Batch 1'reatliJ•:>nt Plant. 

TA-3-66, Sigr1ta Buoi.lding includes a plating operation used to 
pla-te parts .for t.::xperimenta1 c~qui.pment used at the 
Laboratory. .A po.t·tio:n of the ·plat.ing op<::.rat:ion uses ::qya:nide 
solutions, thus t:he p1ating operat.ion is· a generat:or :o.f 
ha;;o;ardous wastes, e.g. F007-spent cyanide plating bath 
solutions from electroplating operations, and F008-pl'c:tting 
bath s:t udges fr01n the bottom of the plating baths from 
eleot::ropla·ting operations where cyanides are used in :.the 
prao~ss. Individua.1 ·cyanide baths are plastic-lined, 
rectangular tanks three feet "dde 1 by three feet long., by 
four feet deep, wlth a capacity of 250 gallons. The baths 
are filled and emptied thr.At>ugh the tank's open top and there 
are no drains below the l.:!.qu'J.d levels. .spent. cyanide and 
the :r·nsult.ing sludges are pumped out of ~the bath into 
cmitaine:rs and trans:fe:rred to the ,TA-50-1 Haza.:rdous Waste 
Batch T.r.eab11ent ::Plant for treatment. 

The association of the cyan:i.de baths witth the TA-50-:U. 
Industrial Wastewatler 'Ilrea.tment P'lant is that the cyan'ide 
plating baths are ~tin a trough in the floor. The~trough 
drains to a tank in the basement that can be pumped to the 
sewer system .tha~:. dra,;tns to the Industrial Wastewat:er 
Treatment Plia:t1t. Sbotild a cyanide bath spill o-=:cur v an 

\ 



electrical cut-off button near the baths allows the operator 
to override the basement tank pump. The spill can be 
contained and treated under 40 CFR 264.1 (g) (8) and 40 CFR 
265 (C) (11) prior to discharge to the sewer. Spill 
potential is low. The baths are replaced infreque~ly, some 
operating as long as ten years. The solutions are ·manually 
added and removed through the open top and adequate free 
board is allowed to prevent overflow when parts are 
immersed. There are no drains below the liquid level, the 
baths are plastic-lined, and the baths can be and are 
regularly inspected. 

The Controlled Air Incinerator (CAI) at TA-50-37 was 
designed and is permitted to burn PCBs including radioactive 
PCBs. The CAI is not permitted, nor has it burned RCRA 
hazardous wastes. The incinerator flue gas clean-up system 
includes a venturi scrubber and the liquid blow-down from 
the scrubber is pumped to the TA-50-1 Industrial Wastewater 
Treatment Plant. The CAI is included in the Part B permit 
application and a statement is made in the application that 
the scrubber blow-down during hazardous wastes burns will be 
pumped to the Industrial Wastewater Treatment Plant. Under 
40 CFR 261.3 (c), this method of scrubber water treatment 
would make the Wastewater Treatment Plant a RCRA facility 
should listed wastes be burned at the CAI. Because the 
treatment plant produces a radioactive sludge that can 
include transuranic elements, the Laboratory has decided to 
keep the Wastewater Treatment Plant, and the Part B 
application will be amended accordingly. 

The TA-50-1 Hazardous Waste Batch Treatment Plant has the 
ability to discharge treated liquid to the Industrial 
Wastewater Treatment Plant. When characteristic hazardous 
wastes (40 CFR 261, Subpart C) such as acids, bases or 
wastes that are EP toxic for metals are treated, the treated 
liquid will be discharged to the Wastewater Treatment Plant. 
This is allowed under 40 CFR 261.3 (d) (1). When listed 
wastes (such as cyanide plating wastes) are treated, the 
treated liquid will be transported to TA-54, Area L for 
evaporation in the open treatment tanks until such time as 
the treated liquid is delisted. Therefore, there is no 
discharge of hazardous waste from the Batch Treatment Plant 
to the Wastewater Treatment Plant. 

The other specific discharge is the water discharged from 
the sand filters used to dewater HE sludge (Serial No. 055). 
The Laboratory buildings at which HE is processed are 
equipped with drains which flow through separator sumps. 
The HE in the drain water settles out in the sump forming a 
sludge which is removed with a vacuum truck. The sludge is 
transported to two sand filters, TA-16-401 and TA-16-406. 
These filters consist of steel cone-shaped vessels, eight 
feet in diameter, buried with only the upper three to four 
feet of the vessel above ground. The steel vessels are 



filled with layers of sand over gravel and an open drain is 
located at the bottom of the vessel. Sludge HE is ~ravity 
fed from the vacuum truck to the top of the filter. The HE 
is trapped on the sand; the water drains through the filter 
to a lined holding pond. The filter is then cover~ and 
sand dried by circulating warm through the filter: ~When the 
sand is dry, the filter top is removed and the dried HE 
sludge is burned. 

There is apparently a misconception about the purpose of the lined holding pond. Question 7 of the Notice of Deficiency 
states that the lined lagoon (pond) is used to enhance 
settling of solids. Because the water to the ponds has been 
filtered, the water is HE free. The pond was installed 
after the NPDES permit limit for chemical oxygen demand 
(COD) had been exceeded with the purpose of allowing 
sampling of the wastewater prior to discharge and enabling 
corrective treating should the COD level be high. 

The HE sludge is a listed waste, K044-wastewater treatment 
sludges from the manufacturing and processing of explosives, 
and is hazardous because it is reactive. The sand filters 
constitute a wastewater treatment step. The sludge captured 
and burned in the filters is a RCRA hazardous waste and the 
filters constitute a SWMU. The wastewater, however, is not 
reactive and is not a listed waste. The lined pond is, 
therefore, not a hazardous waste facility. 

--



ENCLOSURE 21 

RESPONSE TO NOD QUESTION 14 

ATTACHMENT 1: MARCH 27, 1986 TRANSMITTAL LETTER FOR 
AREA L CLOSURE PLAN 

ATTACHMENT 2: MARCH 28, 1986 TRANSMITTAL LETTER FOR 
COMPLIANCE ORDER/SCHEDULE SUBMITTAL 

ATTACHMENT 3: NOVEMBER 22, 1985 TRANSMITTAL LETTER FOR 
COMPLIANCE ORDER/SCHEDULE SUBMITTAL 

ATTACHMENT 4: AUGUST 7, 1985 HEALTH ASSESSMENT 
TRANSMITTAL LETTER 



ENCLOSURE 21 

RESPONS.E TO NOD QUESTION 14 

RESPONSE TO QUESTION 14 

Area L land disposal practices are discussed in detail 
in both the TA-54 Landfill Closure and Post-Closure Plan 
(January 1986) and the RCRA Part B Exposure Information 
Report (August 1985). Relevant information from these two 
documents is highlighted below. Transmittal letters for 
both of these documents are Attachment 1 and 4, 
respectively. 

--The waste and quantity of waste which may be the cause of 
the release: 

As detailed in the above-mentioned documents, wastes 
were disposed of in 34 shafts ranging from 3 to 8 ft in 
diameter. Prior to 1982, and including shafts number 2 
through 22, liquids were disposed of in drums without adding 
absorbents. From shaft 23 on, absorbents were added to 
drums containing free liquid. A computer data base of 
contents of shafts 22 through 34 is given in both of the 
documents above (Appendix B, Exposure Information Report). 
Hard copy files are available for shafts 1 through 21, 
although. records prior to 1981 are not complete. However, 
the distribution of chemicals in shafts 1 through 21 is 
similar to those for shafts 22 through 34. 

Assuming that the relative volumes of solvents used at 
the Laboratory (see Table 7-1, Exposure Information Report) 
referenced in Attachment 4 is representative of waste 
solvents generated requiring disposal, the most probable 
major volatile solvent constituents are ethanol, methanol, 
methyl-ethyl-ketone, and trichloroethane. The estimated 
volume of organics in shafts 24 through 34 is 120 cu ft. 

Ongoing vadose zone characterization studies at Area L, 
required by a Compliance Order/Schedule (Docket Number 
001007) issued by the New Mexico Environmental Improvement 
Division, (attachment 3) and supporting the Department of 
Energy'sjLos Alamos National Laboratory's ground water 
monitoring waiver application, should provide further 
information on the composition and area 1 extent of organic 
vapor from shafts at Area L. 

--location of such wastes, shafts 25 and 26, and the 
uncompleted shafts need to be provided on a map of scale of 
1 inch equal to 50 feet: 

Construction was stopped on one-- not two as stated in 
the NOD--shaft due to strong odors. This uncompleted shaft 
is located on a map in attachment 14. 

--the depth at which odors were encountered in the 
unfinished shaft: 



The uncompleted shaft was drilled to approximately 30 
ft. Odors were encountered at that depth and monitored with 
a combustibles meter and organic vapor monitor, however no 
records were kept. (Note that when drilling a hole it is 
possible to detect presence of volatile odors with_an 
organic vapor detector, but difficult to pinpoint depths of 
volatile odors in an open hole without testing packed off 
sections.) 

See section 7.4 of the Exposure Information Report for 
detail on qualitative sampling which was conducted when 
drilling shafts 25 and 26. The air in the shaft was tested 
with a combustibles meter and a halide detector. A soil 
cutting sample analyzed with N,N dimethyl formamide 
extraction indicated the presence of a hydrocarbon at its 
detection level. An air sample of the shaft, taken in 
January 1982 and analyzed qualitatively by gas 
chromatograph/mass selection determined presence of, in 
decreasing order: methyl chloroform, trichloroethylene, 
carbon tetrachloride, xylenes, benzene, and a large number 
of aliphatic hydrocarbons in concentrations too small to 
characterize. 

--the extent of area 1 and vertical contamination: 

This information is not currently available. However, 
ongoing vadose zone characterization studies at Area L, 
required by a Compliance Order/Schedule (Docket Number 
001007), should provide this data. Pore gas sampling and a 
Petrex survey (technique to map extent of contamination 
using grid of collection devices consisting of a 
ferromagnetic wire to which charcoal has been glued) for 
contaminant plume definition will help define the area 1 and 
vertical contamination. Pore gas sampling results will be 
submitted to EID and EPA by July 31, 1986, as required by 
the Compliance Order/Schedule. The Petrex survey is ongoing 
at the present time. 

--results of any sampling performed: 

The organic vapor meter and combustibles meter were 
used to monitor vapors when the uncompleted shaft was 
drilled, however no sampling was performed. 

Air sampling conducted when shafts 25 and 26 were being 
drilled is given above. Again, the most applicable 
information is ongoing vadose zone characterization. 
Results to date have been detailed in the following 
submittals (copies of transmittal letters for these 
documents are given in attachments as indicated): 

Attachment 3: Devaurs, M., "Core Analyses and Observation 
Well data from Mesita del Buey waste Disposal Areas and 
Adjacent Canyons," Los Alamos National Laboratory Report LA
UR-4003 (November 1985) 



Attachment 2: Bendix Field Engineering Corporation, "Vadose 
Zone Characterization of Technical Area 54, Waste Disposal 
Areas G and L, Los Alamos National Laboratory, New Mexico; 
Report 3: Preliminary Assessment of the Hydrologic-System." 
(March 1986) 

--types and extent to which corrective action has been 
implemented: 

Area L, as of November 8, 1985, is no longer receiving 
hazardous waste. The impact of volatile organic vapors is 
attenuated by several factors, detailed on page 7-4 of the 
Exposure Information Report. Dilution by porous tuff, 
biodegradation and the great depth to the main aquifer make 
accumulation of significant concentrations of organic vapors 
improbable. Ongoing vadose zone characterization should 
verify this assertion. 



I I 

ENCLOSURE 21 
ATT. 1: MARCH 27, 1986 TRANSMITTAL 

Department of En 
Albuquerque Operatio 
Los Alamos Area Offit~ 

Los Alamos, New Mexico 87544 

CERTIFIED MAIL - UTD'RR RECEIPT REQUESTED 

Denise Fort, Director 
New Mexico Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Ms. Fort: 

LETTER FOR AREA L CLOSURE PLAN 

MAR 2 7. 19€5 

On November 25, 1985, the Department of Energy submitted to the New Mexico 
Environmental Improvement Division (NMEID) amendments to the Laboratory's 
Part B Hazardous Waste Permit Application. The amendments were submitted 
to comply with HWMR 206 C.l.C.(3)(a), because interim status for land 
disposal at IA-54 AreaL was terminated as a result of 40 CFR 270.73 
(C){2). 

A newly amended Part B Application and an amended Area L Closure Plan are 
submitted with this letter. Because interim status for Area L land 
disposal was terminated, the Part B Permit Application is amended removing 
information related to the Area L landfill disposal. The Part B Permit is 
still being sought for Area L storage and treatment facilities. The Area 
L land disposal closure plan is submitted here as a separate document to 
be consistent with changes in the Part B Permit Application. 

The Laboratory is presently conducting monitoring work at Area L as 
required by the NMEID May 7, 1985 Compliance Order/Schedule. The purpose 
of this work is to determine the adequacy of the shaft landfill disposal 
for the protection of human health and the environment. Because closure 
activities may be influenced by future monitoring results and because the 
results are needed to determine the adequacy of the closure method, the 
year for closure activities conducted under the closure plan is amended to 
March 1987 to be consistent with EID's Compliance Order/Schedule for 
obtaining monitoring results. 

If you have any questions, please contact Avedon Gallegos of my staff at 
667-5288. 

Sincerely, 

Ori;:nal Signed By 
Gary M. Granere 

Enclosures: 

~Harold E. Valencia 0 Area Manager 

As stated 
cc: A. Davis, EPA, Dallas TX 75270 

bee: Carlos E. Garcia 1 ESHO, AL z w jencls. 
A. Tiecinan , Are , LANL, MS l-ll20 

· J. Aragon, HSE-00, lANL.z.. M.S. P228 
·~ .• .-~ .. ~T. Gtmderson (HSES-86-ll:sl-1 1 3-25) , LANL I 

---~. Rrypolcher HSE-8 LM"L MS E518 
J. Mitchell, Ani£ 1 UNL, ~-iS Al83 

MS K490 
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Department of EnE ATT • 2 = 

Albuquerque Operatior 
Los Alamos Area Offic 

Los Alamos, New Mexico 8/0<+<+ 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Ms. Denise Fort, Director 
N.M. Environmental Improvement Division 
P.O. Box 968 
Santa Fe, NM 87504-0968 

Dear Ms. Fort: 

ENCLOSURE 21 

MARCH 2 8, 1986 TRANSMITTAL 
LETTER FOR COMPLIANCE ORDER/ 
SCHEDULE SUBMITTAL 

~ COMPLIANCE ORDER/SCHEDULE DATED MAY 7, 1985 (DOCKET NUMBER 001007) --
The enclosed information is Los Alamos National Laboratory's official 
response to your Division's Compliance Order/Schedule (Docket ~umber 001007) 
dated May 7, 1985. This submittal responds to Paragraph 25 of the 
Compliance Order/Schedule. 

Paragraph 25 requires the Laboratory to submit to your Division, by 
March 31, 1986, a coherent report addressing the following tasks: 

Task 1 
Task 2 
Task 3 
Task 4 

intrinsic permeability of tuff; 
moisture characteristic curve for tuff; 
unsaturated hydraulic conductivity of tuff; and 
infiltration and redistribution of meteoric water into tuff. 

The enclosure, entitled, "Vadose Zone Characterization of Technical Area 5.11., 
Waste Dis.posal Areas G and L, Los Alamos National Laboratory, New Mexico, .. 
addresses these tasks. This report was prepared for the Laboratory by 

-. Bendix Field Engineering Corporation. The enclosure provides additional 
documentation for the Laboratory's ground water monitoring waiver in 
compliance with Section 206.C.l.a(3) of the New Mexico Hazardous Waste 
Management Regulations. 

This report also addresses Paragraph 25 Task 5 in that it describes the 
design and installation of pore gas samplers. Paragraph 25 Task 6 requires 
perched water analyses. This task was addressed in submittals required by 
November 30, 1985 and quarterly reporting dates in the Compliance 
Order/Schedule. 



!~" ~'!'t' tn·t tr.y ot:r.st1r.r.! crncr-rrif;~ ~l·f! r<;~rrnf", phHf' l't1, 
'"'="~r. Cr11f-9<'~ r.·" ~· ~t~"f at p·?-~"H. 

cc: 

Original sir."ed b)
.,•rotd E. YeiH~Cta 

~frc1d £. ~~1f~r1a 
#.rn htrl'£Cr 

~ J. f.?dt, l/j;L, U.5. H/;, f·i'11&~. l): 

t-ee: 
1.. Tic{lrar., LIJ~l, IDS, ~".S-112C, ._/e;, encl. 
&.1. ;rar;or~. LN~L. ·~E.-PC', rs-P22f, ~1/{J Er.cl. 
r. ~nse-r., liJil, HSf-OC', P.:S-P22U, ~'/o encl. 
T. C-t.:rr!N·sr-r:, (fiSE-f-H·-23f.-1, :-lf), l/!.L, 1-!S[-£, 

rs-t.:- ~ ~iC. 'i:/c er.c 1 • 
f:rypr-1 ct;e>r. L n:L, Jl$[-f', t·;$·E~ 1£, •••/c ent:l. 
Prvar.'r!, l~J:L. 1-!S£-r, r.s-t.:t~c. tt/c er.rl. 
r•itc!-:e11, LJ!J;L, ArtC, t'S-11~3, 't.'/c ~r.c-1. 



Department of Ener 
· Albuquerque Operations 

Los Alamos Area Office 
Los Alamos, New Mexico 87 

CERI'IFIED ~IL- RETURN RECEIPI' REQUESTED 

Ms. Denise Fort. Director 
N.M. Environmental IJti>rovement Division 
P.O. Box 968 
Santa Fe, R-1 87504-0968 

REF: Ocllpli.a!Y=e Or:der/Sdledul.e dated May 7, 1985 
(Doc:Zet. tbd:Jer 001007) 

Dear Ms. Fort: 

ENCLOSURE 21 
ATT. 3: NOVEMBER 22, 1985 TRANSMITTAL 

LETTER FOR COMPLIANCE ORDER/ 
SCHEDULE SUBMITTAL 

NOV 2 2 1985 

The enclosed information is IDs Alarros National Laboratory's official 
response to your Division's Carpliance Order/Schedule (Docket Nuni:>er 
001007) dated May 7, 1985. This submittal responds to Paragraphs 24A and 
25 of the Carpliance Order/Schedule. 

Paragraph 24A requires the Laboratory to corrplete all drilling, coring and 
sarrpling of the surface inp:>undment by January 14, 1986. Enclosure 2 
(Fig. 10) documents that the Laboratory has corrpleted these activities by 
drilling t\>.10 holes, LLC-85-17 and LLC-85-18, 150 and 100 ft deep, 
respectively, adjacent to the surface inp:>undment. 

,,, Paragraph 25 requires the Laboratory to submit to your Division, by 
Noveml:er 30, 1985, results of core analyses (Task 5) and perched water 
analyses (Task 6). The enclosures, \thlich provide additional documentation 
for the Laboratory's ground water nonitoring waiver in c::onq:>liance with 

Section 206.C.l.a(3) of the New Mexico Hazardous Waste Management 
Regulatio~~ are: 

-Enclosure 1 - Report entitled "Hydrologic Characteristics of the 
Alluvial Aquifers in Mortandad, canada del Buey and Pajarito Canyons" 
documents the applicability of research in Mortandad Canyon as required by 

Paragraph 25 (Task 6) • 

-Enclosure 2 - Report entitled "Core lmalyses and Cl:>servation Well Data 

from Mesita del Buey Waste Disposal Areas and Adjacent Canyons" presents 
data from seven test holes near waste disposal sites (Areas L and G) on 
Mesi ta del Buey arrl fran seven observation wells in adjacent canyons as 
required by Paragraph 25 (Tasks 5 and 6) • 

. ...... _Q#UPJ« ¥U .SO . IW*"F ¢*' •-



Ms. Denise Fort -2-

·If yoo have arrt questions concerning this response, please call Avedon 

~.-Gallegos of rey staff at 667-5288. 

Enclosures: 
As Stated 

cc: 
~ A. Tiedm:m, IANL, ADI'S, MS Al20 

;;;..- J. Aragon, IANL, HSE-00, MS P228 

Sin::erely, 

Dr!gln!l slened ~. 
Harold E. Valeneia 

Harold E. Valencia 
Area Manager 

, . T. Gunderson, UNL, (HSE8-85-1343-10), HSE-8, MS K490 
I"" .. 
~ ·-~·· ... ·:~. Devaurs T nw HSE-8 MS K490 

.. ·J:.·---;i"£ , ~'UI, , 
-_ GRM-4 (2), MS AlSO 

A. Davis, u. s. EPA, Dallas, TX 

R-00073A 



.. 

("-- .. .~ 

'-._ · ENCLOSURE 2 1 
ATT. 4: AUGUST 7, 1985 HEALTH ASSESSMENT 

Department of Ene TRANSMITTAL LETTER 
Albuquerque Operation~ 
Los Alamos Area Office 

Los Alamos. New Mexico 87544 

CD.TlPIED MAl~ • IETUlN lECf.lM' l£tp.s!£D 

U. S. Environmental Protection Agency (6AW) 
Mr. William N. Rhea, Chief 
Hazardous Materials Branch 
InterFirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Dear M:t. Rhea: 

AUG 0 ~ 1985 

Attached is the "Health Assessment" report·. that addresses the potential 
for public exposure to hazardous waste at Los Alamos National Laboratory. 
This report is required under Section 3019 of the Resource Conservation 
and Recovery Act (RCRA) reauthorization amendments of 1984. 

If you have any questions, please contact Avedon Gallegos (FTS 843-5288) 
of my staff. 

Attachment: 
As stated 

cc: 

Sincerely, 

Original Signed By 
Gary M. Granere 

r Harold E. Valencia 
Area Manager 

Peter Pache, NMEID, Santa Fe, ~1. w/att. 
J. Aragon, HSE-00, LANL, M.S. P228 

~· ~C. Adams, ADTS, LANL, M.S. Al20 
~.Gunderson, (HSES-85-927), LANL, M.S. K490 

A. Drypolcher, HSE-8, LANL, M.S- K490 
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ENCLOSURE 2 2 

RESPONSE TO NOD QUESTION 15 
ATTACHMENT 1: MAY 7 1 1985 ENVIRONMENTAL IMPROVEMENT DIVISION COMPLIANCE ORDER/SCHEDULE 
ATTACHMENT 2: NOVEMBER 22 1 1985 TRANSMITTAL LETTER FOR COMPLIANCE ORDER/SCHEDULE SUBMITTAL 
ATTACHMENT 3: NOVEMBER 1985 BENDIX REPORT ENTITLED "DOWNHOLE INSTRUMENTATION AND PORE-GASSAMPLING/DATA-COLLECTION PROCEDURES" 
ATTACHMENT 4: MARCH 28 1 1985 TRANSMITTAL LETTER FOR COMPLIANCE ORDER/SCHEDULE SUBMITTAL 
ATTACHMENT 5: FEBRUARY 24 1 1986 TRANSMITTAL LETTER FOR COMPLIANCE ORDER/SCHEDULE QUARTERLY OBSERVATION WELL DATA SUBMITTAL 
ATTACHMENT 6: MAY 30 1 1986 TRANSMITTAL LETTER FOR COMPLIANCE ORDER/SCHEDULE QUARTERLY OBSERVATION WELL DATA SUBMITTAL 
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RESPONSE TO QUESTION 15 

ENCLOSURE 22 
RESPONSE TO NOD QUESTION 15 

The vadose zone monitoring program for Area L, in Part 
B Revision 1.0, Appendix o, has been implemented. Much 
vadose zone characterization work was initiated in response 
to a Compliance Order/Schedule (Docket Number 001007) issued 
by the State of New Mexico's Environmental Improvement 
Division (EID) under the authority of New Mexico's Hazardous 
Waste Management Act (see Attachment 1) . The Compliance 
Order/Schedule, dated May 7, 1985, specifies a timeline for 
obtaining certain geotechnical information regarding waste 
disposal Areas G and L in Technical Area 54, Los Alamos 
National Laboratory, New Mexico. All data and information 
collected to date is included in the following attachments, 
which include, where appropriate, transmittal letters of 
these documents to EID (indicating carbon copies to EPA). 
Where EPA has previously received copies of these documents, 
only copies of transmittal letters are included. 

Attachment 1: EID Compliance Order/Schedule (Docket Number 
001007) May 7, 1985 

Attachment 2: One transmittal letter references the followup 
two reports: Devaurs, M. and w.D. Purtymun, "Hydrologic 
Characteristics of the Alluvial Aquifers in Mortandad, 
Canada del Buey and Pajarito Canyons," Los Alamos National 
Laboratory Report LA-UR-85-4002 (November 1985) 

Devaurs, M., "Core Analyses and Observation Well Data from 
Mesita del Buey Waste Disposal Areas and Adjacent Canyons," 
Los Alamos National Laboratory Report LA-UR-4003 (November 
1985) 

Attachment 3: Bendix Field Engineering Corporation, "Vadose 
Zone Characterization of Technical Area 54, Waste Disposal 
Areas G and L, Los Alamos National Laboratory, New Mexico; 
Report 2: Downhole Instrumentation and Pore-Gas
Sampling/Data-Collection Procedures" (November 1985) 

Attachment 4: Bendix Field Engineering Corporation, "Vadose 
Zone Characterization of Technical Area 54, Waste Disposal 
Areas G and L, Los Alamos National Laboratory, New Mexico; 
Report 3: Preliminary Assessment of the Hydrologic System." 
(March 1986) 

Attachments 5 and 6: Quarterly Reports: Observation Well 
Data from Canyons Adjacent to Mesita del Buey Waste Disposal 
Areas 



CERTIFIED MAIL 

ENCLOSURE 22 
ATT. 1: MAY 7, 1985 ENVIRONMENTAL 

I~ROVEMENT DIVISION COMPLIANCE ORDER/SCHEDULE 

STATE OF NEW MExiCO 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O ... , Ill. s .. ,. '·· ... MIUcl 11104-HII 

(iDi) 114-00ZO 

RETURN RECEIPT REQUESTED 

·May 7, 198.5 

TO~EY ASAYA 
GOVER. .... OR 

)ENISE 0. FOI=iT 
DII=IECTOI=I 

Mr. Harold Valencia, Manager 
US Department of Energy 

Dr. Donald Kerr, Laboratory Director 
The University of California Los Alamos Area Office 

Los Alamos, N.M. 17.544 

R.E: COMPLIANCE ORDER/SCHEDULE 

Dear Messers. Valencia and Kerr: 

Los Alamos National Laboratory 
Los Alamos, N.M. 8 7.544 

Enclosed h-erein is a COMPLIANCE ORDER/SCHEDULE filed against the Los Alamos National Laboratory (LANL) pursuant to the New Mexico Hazardous Waste Act, Laws of 1977, ch. 313, presently compiled as 74-4-1 to 74~-3, 74-4-4, 74-4-.S, 74-4-8, 74-4-11 and 74-4-12 NMSA 1971. The Compliance Order/Schedule states that LANL has failed to comply with the Hazardous Waste Management Regulations promulgated under the authority of the New Mexico Hazardous Waste Act. These violations are specifically set out. 

You are required to respond to this Compliance Order/Schedule within the required time frames. These time frames were developed and agreed to by both the EID and your staff on their March 7, 198.5 meeting in Sar.ta Fe. (We apologize for the delay in issuing this Order; however, your staff has known about these agreed upon dates, so proceeding toward compliance shouldn't have been delayed.) These time frames are provided as required under Section 74-4-12 of the New Mexico Hazardous Waste Ac:t. If these time frames are not adhered to penalties of up to ten thousand ($1 0,000) dollars per day per violation for failure to comply with this Compliance Order/Schedule will be sought in District Court by the EID. Note that each day the cited violations continue constitutes a new violation for which additional penalties may be imposed. 
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Los Alamos National Laboratory 
May 7, 1985 
Page -2-

We await your response and are available for consultation on this matter. All 
questions should be addressed to Peter H. Pache of the Hazardous Waste staff. He 
can be reached.at (50.5) 984-0020 Ext. 340. 

Sincerely, 

(_f)e~ r;· -./f 
Denise Fort 
Director 

DF/JE/mp 
. 

cc: Guanita Reiter, EPA Region VI 
Tito Madrid, EID, District II 
Duff Westbrook, EID, Legal 

• 

• 
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ENVIRONMENTAL IMPROVEMENT DIVISION 

IN THE MATTER OF: 
Los Alamos National 
laboratory 
Los Alamos, New Mexico 
EPA ID #NM089001 0515 

) 
) 
) 
) 
) 

Docket Number 
NMHWA 001007 

COMPLIANCE ORDER I SCHEDULE 

The Compliance Order/Schedule is issued pursuant to Section 74-4-10 of the New Mexico Hazardous Waste Act, laws of 1977, ch. 313, NMSA 1978 by the authority delegated by the New Mexico legislature to the Director of the Environmental Improvement Division (EID). 

Complainant, the Director of the EID, has determined that los Alamos National laboratory (this facility includes both the University of California [UC] and the Department of Energy [DOE]), EPA 10 #NM08900 1 OS 1 S, hereinafter referred to as Respondent, has violated the New Mexico Hazardous Waste Act and the regulations promulgated thereunder. 

FINDINGS 

1. Respondent is an owner or operator of a facility which generates and treats, stores and/or disposes of hazardous waste at its facility located at los Alamos, New Mexico. 

2. Pursuant to Section 202.8. & 202.0. of the New Mexico Hazardous Waste Management Regulations (HWMR-2), Respondent ttmely nottfied EPA that 1t was a generator and treatment, storage and/or disposal {TSD) facility for hazardous waste. 

3. This notification and Part A submittal (dated August 12, 1 980) included: disposal in a landfill {080); disposal in a surface impdundment (083); and treatment by physical, chemical, thermal or biological means (T04). 

4. Since the initial notification and Part A submittal one valid subsequent Part A has been submttted; dated July 25-26, 1985. This included: storage in containers {S01); disposal1n a landfill (080); treatment in a tank: (T01); and treatment by physical, chemical, thermal or biological means (T04). It deleted treatment in a surface tmpoundment (D83). 

5. Since there .was not a closure plan submitted and approved for the surface impoundment that component sttlf has 1nterim status and must comply wtth HWMR-2. 

6. On or about May 22, 1984LANL was conducting thetr business of operating a research laboratory and generating, treattng, stortng and/or disposing of 
hazardous waste. 

7. On or about May 22, 1984 LANL was inspected by member(s) of the EID 
Hazardous Waste Section's staff. 



Los Alamos National Laboratory 
May 71 1985 
Page-2-

8. 

9. 

10. 

1 1. 

12. 

On or about June 261 1984 ElD issued a Notice of Violation (NOV) enumerating the violations discovered as a result of the inspection. 
LANL responded to the NOV in a letter dated July 26, 1984. This letter demonstrated compliance in six of the thirteen violations cited in the NOV. 
The July 261 1984letter also responded to three of the four inquiries posed by the ElD. These inquiries were part of the June 22, 1984 NOV. 
On September 11 I 1984, a meeting between LANL and ElD was held. The purpose of the meeting was to discuss remaining issues and to present EID comments on several documents which had been submitted by LANL. EID posed two addit~onal inqu1ries at this meeting. 

On September 26, 1984 another meeting was held to discuss compliance issues. At that time the fourth inquiry of the June 22, 1984 NOV was responded to and LANL agreed to subm1t the following: 

A. By November 11 1984 new evidence of compliance with:. a. Waste analysis provisions; 
b. Personnel trammg provision; 
c. Submit an accurate Part A; and, 
d. Ground water monitoring waiver documentation. 

B. By December 1, 1984: 
a. Closure plans; and, 
b. Post-closure plans. 

13. Subsequent submittals were made by LANL; one dated November 1 I 1984, the other November 301 1984. 
• 14. EID reviewed all of the submittals made by LANL in response to the NOV issued. EID found six items to be in compliance, four items (closure, postclosure, waste analysis and contingency plans) to have been subm1tted as requested (their adequacy will be determined v1a a Part B rev1ew). Seven issues remaining to be corrected. 

15. A meeting was held on February 51 1985 to discuss EID's findmgs. At that t1me the following items were presented as still being in non-compliance: 
A. Ground water monitoring/waiver demonstration; B. Bienn1al reports, notifications and other RCRA related documents were not being signed by appropriate officials from both DOE and UC; C. All LANL TSD locat1ons need to have and implement an inspection . schedule; • D. All inspections must be documented and must follow the schedule requ1red in 15 C above; 
E. LANL personnel trainmg program must be implemented; F. A closure and a post-closure plan for the surface impoundment that treats lithium hydride; and, 



los Alamos National laboratory 
May 7, 1985 
Page-3-

G. Account for past disposal of EP (extraction procedure as defined by Section 201 of HWMR-2) toxic high explosive {HE) sands. · 
16. The result of the February 5, 1985 meeting was to meet again in four weeks to finalize a compliance order/schedule. In the interim, representatives from both LANL and EID would meet on the ground water waiver documentation issue and develop a suitable plan. Additionally, LANL would be able to use the interim to comply with the other existing violations. 
17. A meeting was held on March 7, 1985 to finalize a compliance order/s~hedule. At this meeting the following violations were addressed: 

A. HWMR-2, Section 206.C.1.a.(1) requires any owner of hazardous waste surface impoundment, landfill or land treatment facility to implement a ground water monitoring program capable of determining the facility's impact on the uppermost aquifer. 

LANL does not have a ground water monitoring program at this time. They have requested a waiver as provided for by HWMR-2, Sectton 206,C. 1 .a.(3), but have failed to provide the necessary documentation required under that Section. 

B. HWMR-2, Section 202.8. and D., 203.A.3., and 203.C.3., requires the signature of the owner and/or operator of a facility on notifications and biennial reports. At the time of the inspection these aocuments were being signed by other facility personnel. 

At the March 7, 1985 meeting EID was presented with a document authorizing other specific facility staff to sign for the owner/operator. 
C. HWMR-2, Section 206.8.S.b. requires facilities to develop and follow a written schedule for inspecting equipment and physical structures . . 

At the time of the inspection LANL was unable to produce a document meeting the requirements of the above cite. 
D. HWMR-2, Section 206.8.5.e. requires that a record of all inspections be kept in an inspection summary. 

At the time of the inspection LANL was not keeping a summary log of all inspections conducted at the LANL facility components. 
E. HWMR-2, Section 206.8.6. requires all facilities to implement a personnel training program. This program must be presented to all pers~nnel wtthtn six months of their employment. All personnel must take part 1n an annual review of the training. All training must be documented. 

At the time of the inspection LANL did not have a training program tn place. Also, LANL did not have any of the documentation requ1red by the above cite. 
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F. HWMR-2, Section 206.C.6.f. requires the owner/operator of a hazardous waste surface impoundment to develop and have available for review by an inspector a closure/post-closure plan. · 
At the time of the inspection LANL did not have closure/post-·closure plan available for review by the inspector. 

G. LANL was requested to submit documentation responding to EID's inquiry regarding the final disposition of EPtoxic HE sands. 
At the September 11, 1984 meeting LANL was requested to submit the documentation on the analytical results of EP toxic tests of the HE sands as well as a description of their final disposition. 

COMPLIANCE ORDER/SCHEDULE 
Based on the above findings the complainant hereby issues this compliance order/schedule (New Mexico Hazardous Waste Act, Section 74-4-10) to the Respondent. The following must be submitted (post-marked) to EIO by the dates provided under each section. 

18. 

19 .. 

20. 

2,. 

LANL will submit a written schedule for conducting all inspections at each hazardous waste component of the LANL facility. This schedule must comply with all the provisions of Section 206.8.5. of HWMR-2. Included with the schedule will be a certification that the schedule has been implemented and the date when that implementation occurred. This task will be completed by May1,1985. · 

LANL will record the results of every inspection on each component of its hazardous waste facility. This record will be in log or summary form and will fulfill all the requirements of Section 206.8.5. of HWMR-2. Included with t~1s documentation will be a certification declaring that each of the inspections will be conducted as scheduled and the date when me inspections were implemented. This task will be completed by May 1, 1985. 
LANL will submit a copy of their personnel training program. This document will meet all the requirements of Sect1on 206.8.6. of HWMR-2. Th1s submittal will include but is not limited to: (1) Course outline; (2) A list of job t1tles and their associated job descriptions for all categones that are involved m the handling of hazardous waste; and, (3} A numencal figure that represents the number of individuals in each of the JOb classifications that handle hazardous waste, together with a genenc description of these classifications, experience and education. This task will be completed by May 1, 1985. 
LANL will implement the tratning program, required in 20, in its entirety. The implementation will follow all the requtrements in Section 206.8.6. of HWMR-2. This task willtnclude a subm1ttal by LANL's respohsible corporate or executive officer or h1s/her official designee, certifying the date which thts · program was implemented. This task will be completed by October 1, 1985. 
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22. LANL will be inspected for compliance with HWMR-2 in the fourth quarter, July through September, 1986. At that time LANL will have conducted its first annual review of the personnel training program. 

23. LANL was required to submit documentation responding to EID's inquiry regarding the final disposition of HE EP toxic sands. 

Prior to March 7, 1985 meeting LANL provided EID with a report detailing a number of old waste sites they are currently looking at. One of those sites was the disposal location for the HE EP toxic sands. 

This will be addressed later under a corrective action program. This task is considered complete at this time. 

24. · LANL is required to submit a closure/post-closure plan for its surface impoundment. At the March 7, 1985 meeting the need for assessing the impoundment contents and any possible migration of contamination from the pond was discussed. It was decided that investigatory act1vit1es at the surface impoundment required activities similar to those negotiated for the ground water monitoring waiver demonstration. Therefore, the following tasks, with their completion dates, may coinc1de w1th wa1ver demonstration tasks: 

A. All drilling, coring and sampling will be completed within eight months from receipt of this action. 

B. All sample analysis and data interpretation will be complete in sixteen months from receipt of this letter. 

C. A written report documenting the findings will be submitted to EID within eighteen months from receipt of this letter. 

25. LANL will implement the following ground water m6nitoringtground water waiver demonstration activities and comply with the indicated dates. 

TASK 1. 

Parameter I Task 
lntrins1c permeaoility (k) of tuff. 

Acceptable Method(s)1 
Constant head tests2,3. 

Fre%;uency I No. of Sa moles a.t least 5 holes i 2Sdeep; and, 
b. At least 1 test per horizon per hole with a minimum of 6 tests per hole. 

Location(~ • 
Areas T A· 4 area Land TA-54 area G 

Reporting Date 
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a:. March 31 I 1986 (a coherent report) 
b. March 31 1 1987 (a publishable report) . 
Importance 
a. Basic rock characteristic 
b. k is referenced in RCRA ammendments 
c. Needed to analyze flow of gases 

TASK 2. 

Parameter I Task 
Moisture characteristic curve for tuff ( ) where is wetness and is matrix potential. 

Freguen~ I No. of Samples 
At least samples from each of at least 4 horizons. 

location(s) 
Areas Land G 

Reportina Date(s) 
a. March 31, 1986 (a coherent report) 
b. March 31 1 1987 (a publishable report) 

Importance 
a. Bas1c rock characteristiC • 
b. Needed to predict unsaturated conductivity, vapor diffusion, effective porosity I seepage velocity, and to 1nterpret task 5. 

TASK 3. 

Parameter I Task 
Unsaturated hydraulic conductivity k { ) of tuff. 

• Frequency I No. of Samples 
At least 5 samples from each of at least 4 horizons. 
Location(s) 
Areas Land G same location as task 2. 
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Reporting Date(s) 
a. March 31, 1986 (a coherent report) 
b. March 31, 1987 (a publishable report) 

Importance 
Needed to predict seepage velocity and fluxes and to intrepret task 5. 
TASK4. 

Parameter I Task 
fnfiltrat1on and redistribution of meteoric water into tuff. 
Acceptable Method(s} 1 
Both tuff moisture content and matrix potential must be measured by neutron logging and either moisture blocks and/or psychrometry. 

Freiuency I No. of Samples a.t least 4 holes; two SO' deep and two 100' deep; b. Each two weeks neutron fogging with daily logs after two autumn storms; and, 
c. 10 potential sensors per hole. 

Location(s) 
Two at T A-54 Area Land two at TA-54 Area G. 

Re ortin Date(s 
a~ quipment in place and functioning by March 31, 1986 {a coherent report) 
b. March 31,1987 (a publishable report). 

Importance 
a. Gives potential gradients in tuff; • . b. Allows integration of tasks 2. and 3. into overall picture; and, c. Gives actuaf infiltration rates and water fluxes. 

TASK 5. 

Parameter I Task 
Core and pore gas analysis. 

Fre%uency I No. of Samples a.t least 6 holes of vary1ng depths; 
b. Cores analyzed for inorganic contaminants and VO scan at 1 0' 1ntervals; and, 
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c. Pore gas samplers in bottoms of holes (at least one per hole); and, d. Analyze quarterly. · 

Location(s) 
4 at TA-54 AreaL and 2 at TA-54 Area G. 

Re ortin Date s 
a. Core analysis y November 30, 1985; and, 
b. Pore gas resulu by July 31,1986 and quarterly thereafter. 

lmoortance 
a.Drrect measurement of movement of wastes in tuff; and 
b. Surveillance prior to closure of impoundment at AreaL ' 

TASK 6. 

Parameter I Task 
Analysrs of perched water 

Acceptable Method(s} 
Observatron wells in side canyons and report summarizing applicability of research in Mortandad Canyon 

Frequency I No. of Samples 
a. 6 wells bottommg m tuff screened throughout maximum saturated thickness; and, 
b. Samples and water levels quarterly. 

Location{s) 
Three m Canada del Buey and three in Pajarito Canyon 

Reporting Date{s) 
a:. Analysrs by November 30,1 985; and, • 
b. Hence quarterly. 

Importance 
a. Monitoring of hazardous constituents in perched water 
b. Helps quantify thickness, seasonal extent, and fate of perched water m side canyons. 

1 This means a coherent (by March 31,1 986) and publishable {by LANL standards by March 31,1 987) report should be written based on the methods indicated and any other ancrllary work requrred. 
2 Tests conducted with water must involve C02 flooding and unsaturated flow 

analys~s. • 
3 Flow tests or pressure transient tests may be used, as appropnate. Analysrs must . include fracture logging and may include analysis of fracture contrrbution. 
4 Dryrng curve only requrred. 
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26. Compliance with these requirements does not relieve the Respondent of its responsibilities under any other statutes or regulations. Compliance with this order will not necessarily fulfill the requirements for completion of the Respondent's Part B application. 

27. 

28. 

PENALTY 
The Complainant, in accordance with its enforcement policy for the Hazardous Waste Section, has pursued this matter to the end of its administrative options. If for any reason the Respondent should default on any provision of the enclosed compliance order/schedule, the Complainant will file an action in District Court to enforce this order/schedule and seek court penalties pursuant to Section 74-4-12 (Civil Penalties) of the New Mexico Hazardous Waste Act which provides for a civil penalty of up to ten thousand($ 1 0,000) dollars per day for each violation. 
All correspondence relating to this compliance order/schedule shall be sent by Registered Mail or Certified Mail, return receipt requested, to the following address: 

Peter H. Pache, Program Manager 
Hazardous Waste Section 
P. 0. Box 968 ·Crown Building 
Santa Fe, New Mexico 87504-0968 

.0J~ rr-n 
------------------------------Denise Fort, Director 
Environmental Improvement Division 

• 
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ATT. 

epartment o ners 
· Albuquerque Operations 

Los Alamos Area Office 
Los Alamos, New Mexico 875--

CERTIFIED ~IL - RE'I'URN REX:EIPI' REQUESTED 

Ms. Denise Fort. Director 
N.M. Environmental Inprovement Division 
P.O. Box 968 
Santa Fe, N-1 87504-0968 

REF: Calplianoe Order /Sdledule dated May 7, 1985 
(Docket »'ll!tJer 001007) 

Dear Ms. Fort: 

ENCLOSURE 22 
2 : NOVEMBER 22, 1985 TRANSMITTAL 

LETTER FOR COMPLIANCE ORDER/ 
SCHEDULE SUBMITTAL 

NOV 2 2 1985 

The enclosed infonnation is IDs Alanos National Laboratory's official 
response to your Division's Carpliance order/Schedule (Docket Nl.mi:>er 
001007) dated May 7, 1985. This submittal responds to Paragraphs 24A and 
25 of the catpliance order/Schedule. 

Paragraph 24A requires the Laboratory to corrplete all drilling, coring and 
sarrpling of the surface inpoundment by January 14, 1986. Enclosure 2 
(Fig. 10) cX>cuments that the Laboratory has corrpleted these activities by 
drilling two holes, LLC-85-17 and LLC-85-18, 150 and 100 ft deep, 
respectively, adjacent to the surface inpoundment. 

Paragraph 25 requires the Laboratory to submit to your Division, by 
November 30, 1985, results of core analyses (Task 5) and perched water 
analyses (Task 6). The enclosures, which provide additional documentation 
for the Laboratory's ground water noni toring waiver in carpliance with 
Section 206.C.l.a(3) of the New Mexico Hazardous Waste Management 
Regulations; are: 

-En::losure 1 - Report entitled "Hydrologic Olaracteristics of the 
Alluvial Aquifers in Mortandad, Canada del Buey and Pajarito Canyons" 
documents the applicability of research in Mortandad Canyon as required by 
Paragraph 25 (Task 6) • 

-Enclosure 2 - Report entitled "Core Analyses and ct>servation well Data 
from Mesita del Buey Waste Disposal Areas and Adjacent canyons" presents 
data fran seven test holes near waste disposal sites (Areas L and G) on 
Mesi ta del Buey and fran seven observation wells in adjacent canyons as 
required bj Paragraph 25 (Tasks 5 and 6) • 
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1.0 PURPOSE AND SCOPE 

This report describes the instrument installations and procedures for sample 
and data collection conducted in support of the vadose zone characterization 
of Waste Disposal Areas G and L, Technical Area 54, Los Alamos National 
Laboratory, New Mexico. The study was initiated in response to a Resource 
Conservation and Recovery Act (RCRA) Compliance Order/Schedule (Docket Number 
001007) issued to the Laboratory by the Environmental Improvement Division of 
the State of New Mexico. The Compliance Order/Schedule, dated 7 May 1985, 
specifies acquisition of certain geotechnical information. The instrument 
installations described in this report were designed and emplaced by Bendix 
Field Engineering Corporation/Grand Junction Operations (Bendix) in accord 
with a Statement of Work issued by Los Alamos National Laboratory. Bendix is 
the Operating Contractor for the Department of Energy (DOE) Grand Junction. 
Colorado, Projects Office. 

This report is the second in a series of reports documenting the vadose zone 
~haracterization of the study area. The first report (Rush and Dexter. 1985) 
presented preliminary lithologic and geophysical data obtained via drilling 
and logging operations conducted over the period 30 July to 22 August 1985. 
This second report presents the instrument-completion diagrams for the nine 
boreholes in which instruments were installed and describes the procedures to 
be used in the collection of samples and other data. 

2.0 INSTRUMENT INSTALLATIONS 

2.1 PORE-GAS SAMPLING PORTS 

A total of 23 sampling ports were installed in seven boreholes in the study 
area in order to collect samples of pore gas at various locations in the 
boreholes. The sampling ports were constructed using low-pressure mobile
phase filters which were welded to standard 2-inch-I.D. galvanized pipe (see 
Figure 2-1). The filters consist of 2-micrometer. porous, stainless steel 
elements. Uphole access is provided via connection to 1/4-inch stainless 
steel tubing and stainless steel compression fittings. 

Installation was accomplished by carefully lowering the string of galvanized 
pipe downhole. The annuli surrounding the pore-gas sampling ports were then 
filled with a fine-grained (sieve size of 80) silica sand, and isolated from 
upper and lower zones using powdered bentonite. (One zone in Hole LGC-85-09 
was packed in tuff backfill due to cave-in of the hole.) Figure 2-2 presents 
the legend for the sampling-port installations; completion diagrams are shown 
in Figures 2-3 through 2-9 for the seven boreholes. 

1 
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Figure 2-1. Diagram of a Pore-Gas Sampling Port 
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LEGEND FOR PORE-GAS SAMPLING-PORT INSTALLATIONS 

Gravel (0.25-inch) Tuff Backfill from Unit 2b 

Gravel with Bentonite rn Tuff Cave-In Material 

g Bentonite -II Sampling Port 

1\\\~\\\\\\\\\\\\\l Well Sand (approximate sieve size = 8) 

8-lnch Cemented Surface Casing 

Stainless Steel Tubing Exiting 
2-lnch-I.D. Galvanized Pipe, Showing Coupling 

LEGEND FOR PSYCHROMETER AND TRANSDUCER INSTALLATIONS 

Tuff Backfill 

iii Bentonite 

~ Psychrometer 

""' Pressure Transducer 

2-lnch PVC Pipe (used to support psychrometers 
and transducers) 

Figure 2-2. Legends for the Instrument Installations 
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Or•pnlc 
Log Deacrlpllon 

Unll 2b: Tolllrejje Member of tile Bendeller Tuff 
The upper 5 tt are weathered and loose. and predom1nan!!y brown 1n color 

Possible horizontal fracture occurs ar depth of 6ft 10 1n , very shghr diSColoratiOn 
ro brown on !he surface. Tuff is moderately welded 

Ma!nx color IS very hgh! gray (N8) 

Fractures extend from 9 f! 6 '"· ro 9 tt 9'" and from 10 f! 1 1n ro 10 f! 4 1n .. both 
appear ro d1p approx1mare1y 45 degrees and have slight brown colonng on !he 
surfaces 
Concentrations of larger pum1ce lapilli may represent !he boundary between 
separate flows w1thin thts umt. 
Marnx color changes ro p1nk15n gray (5YR811) 
Tuff appears shgn!ly f1ss1le. bur 1S s1111 moderately welded 
Poss1ble noncoared fracture extends f•om 19 f! ro 19ft 3 1n 

Slightly less welded than above. 

Matrix color becomes very slightly p1nk1Sh. wtth very small. brown pum1ce 
·~-..""""-"N laplili. probaDiy 1nd1Cal1ng a rrans1!10na1 contact w1!h Unit 2a. 

--;,,//Z..,/~~ 
~/i>l~/1~ Unll2a , / ~ .... / ~ .... / ~ .... / Marnx color is defin1tely pinkish. San1d1ne and quartz are present. Approx1ma!ely 
:::_" 

1 
:::_" 

1 
~./ 

1 
:::_ 75% of the pum1ce lap1111 are brown. 25% green (ohve). 

/\//\..,..../\// 
,~,,~,)',, 

;;..~ ...... ~:,/~ ...... ) 
~/I~/ I~/ I~ 
'"/~-'/~ ...... /~/ 
~/f:::./~/1~ 
{~ ...... .:~ ...... ,/~ ...... ~ 

Marnx color changes ro hght browniSh gray (5YR6i1) 
Tuff 11 moderately welded 
Near-vertical. iron-stained fracture extends from 35ft 4 1n to 36ft 4 in. 

Near-vert1cal. noncoated fracture extends from 40 ft ro 40 ft 8 1n. 
Sligh!!y welded tuff. 
Unit 1b 
Matnx color chang1ng ro very light gray (N81 to almost wh1te (N9) at depth of 43 to 
44ft: tuff 1S only sligh!!y welded Pum1ce lap1lli are predom•nan!!y brown: occas•onal 
large pum•ce fragments appear flattened. San1d1ne crystals are abundant 

Matnx color changes ro wh1!e ( N9) at depth of 52 ft. 

Pum•ce lap•ll• are st•ll brown. bur becom1ng larger'" rhe 1nterva1 59 ro 63ft. LithiC 
laplili are abundant. up to''> 1n. 1n s•ze ar depth of 59 ft. Quartz crystals are honey
colored. Slightly welded ruff is grad1ng ro moderately -lded uMI! below 
Near-vert1ca1 fracture. shgh!!y ~ron-sra•ned. extends from 61 to 62ft. 

Onlling becomes more diffiCult. and tuff •• moderately welded. L1th1c laplih are 
larger. This more -lded matenal probably represents !he central port•on of !he 
Unit 1b cooling zone Fresh glass shards were observed 
Matnx color grades from p1nk1Sh gray (5YR8/1) ro very pale orange ( 10YR8i2) ro 
light brown (5YR6/4). 
Tuff IS shgh!ly welded. and looks l1ke the rest of UMII 1 b except !he color is 
becoming very orange. L1thtC lap1ll1 are st1ll very abundant. and quartz crystals are 
still honey-colored. 
Unit 1a 
Completely nonwelded. orange-colored ash w•rh large pum1ce 
1ap1lli The latter are d1stinc!1vely light brown or cream-colored Only scattered li!h1c 
lap1111 were observed. one 1 in '"stze and another 1/16 '" 1n SIZe 

Marnx color IS moderate orange p~nk 15YR814). 

Same as above. except dame ness observed at depth of approx•mately 88 tt 

Same as above. except matrtx color changes to light tan {approximately SV8l1 
tYellow•sh gray)J and green pum•ce lapilli are scattered !hroug~our. 

Pore-Gas Sampling Port Installation for Hole LGC-85-09 
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Unit 2b: Tahlrege Mem~r of the Bandaller Tuff 
Weathered· tuff so11 hor~zon extends to depth of 20 1n 
Tuff 1S moderately welded. and matr~x color IS 11ght gray 1 N7) to very light gray (N8), w1th abundant light-gray pum1ce 1ap1ili ana Quartz and san1dme crystals 
Near-vert•cal fracture extends from 4 to 5 ft 

Tuff is moderately welded. and matr~x color IS very light gray (N8) 

TranSitional contact (?) w1th lower flow of Un1t 2b. 1nd1cated by larger (10 to 20 mm) pum1ce lapllfl, some of whtch are slightly greeniSh. and larger san•dme crystals. 

Tuff 1S moderately welded. Matr~x color changes to light brown•sh gray (5YR6/1) Pumice lapllli are predomtnantly brown. though some are greenJsh-colored. and 
larger 1n SIZe (up to 30 mm). Quartz and chatoyant san~dme crystals are less than 1 
mm '"SIZe. 

Matr~x color darkens to browniSh gray (5YR4/1) 

Matr~x color 11ghtens to light browniSh gray r5YR6/1) 
Tull11 slightly welded. 
Near-vert1ca1 fracture extends from 52 to 53 5 fl 
Pum1ce lap1lli are larger. 
Untt1b 
Tuff is slightly welded 
Matr~x color changes to light gray (N7) and IS less welded than 1n the •ntel'llal 49 to 54 ft. Pum1ce 1ap1fli are smaller. and range f!"om light brown to gray'" color . 

Sparse. small lith•c lap1ih beg1n to appear. 

Drilling b8com1ng more diff1cull w1th depth. mdicat1ng stan of trans1t1on to 
moderately welded zone below: lithiC lapllli st1ll sparse and small. 

Matr~x color becomes slightly pmk1Sh. to p1nk1sh gray (5YR811 ). Lithic lap1ili are larger and more abundant 

Tuff IS moderately welded. and matr~x color darkens to light brown1sh gray (5YR6/1) 

Dark- to honey-colored quartz crystals 1ncrease '" s1ze and abundance 

Ltth1c laptllt, up to '< in '" s•ze. become more abunaant 

Matr~x color changes to moderate orange P'"k i5YR814) 

Vert•cal fracture extends from 94 5 to 96 ft 

Tuff 1S slightly welded Ltth•c Ia piii! uc to 1 '" rn s1ze are common 

Figure 2-4. Pore-Gas Sampling Port Installation for Hole-LGC-85-10 
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Figure 2-5. 

Oeecrlptlon 

Unit 2b: Tehlrege Member of the Bandelier Tuff 

Soli consosts of weathered tuff and some fill (tuffl 

Matn• IS light gray (N7), w1th common Quartz and cl'latoyant san1d1ne crystals 
1ron-sta1ned fractures. diPPing 45 degrees. occur at depths of 5 ft. 6ft. and 6 It 8 1n 
Pum1ce lapilil are medtum light gray. except for a very few whtch are hght green 

Same as a~ove 

Honzontal fractures occur at depths of 24 It 8 1n . 25 ft. 25 It 7 1n .. and 26 ft. 

Pum1ce lap1ili are gray and range from 2 to 10 mm in size 

Tuff appears only slightly welded (from surface), poss1~ly the result of weatl'lenng 
due to the hole's proKtm1ty to the edge of tl'le mesa 

Un112a 
Tuff 1S moderately welded and matn• color changes to pinkish gray (5YR8/1) 
Pum1ce lap, IIi are larger 110 to 20 mm) and predom~nantly ~rown Vertical fracture. 
w1tl'l roots. occurs at depth of 41 ft. 

Pum1ce lapilli are brown and greeniSh-colored 

Matn• color darkens slightly, to nearly light brownish gray (5YR6/1 ). 

Fracture. dipping appro.,mately 45 degrees. occurs at depth of 55.6 It Quartz 
crystals are dom1nant phenocrysts. 

Matn• color lightens. back to p1nk1Sh gray (5YR811). L1tl'l1c 1ap1lll are small (1 to 2 
mm) and very sparse. Mtnor amount of santdtne crystals 

San1d1ne and Quartz crystals are abundant and present '"eQual amounts 

Pumtce tapl!lt-some brown. some green-are larger than above. 

Tuff 1s slightly to moderately welded. Matri• color 1S very light gray tN8) 

Unit 1b 

Tuff IS s11gl'ltly to moderately welded, and matrtKIS becoming 11gl'lter. to a color between 
very light gray (N8) and wh1te (N9). Pum1ce 1ap1111 range up to 30 mm 1n s1ze 

Sam dine and quartz crystalS are present tn approxtmately equal amounts. Quartz 
crystals are d1st~nct1vely honey- or tan-colored Pum1ce lap1lh range up to 40 mm 1n 
SIZe. No lithiC lap1ili were ooserved 

Pore-Gas Sampling Port Installation for Hole LLC-85-12 
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Unit 2b: Tahlrege Member or tha Bandaller Tufl 
Weathered· tuff soil horozon extends to depth Of tO •n 
Matm 1S light gray (N7). and tuff •S weathered to a depth of 4 tt 
Tuff 1S moderately welded. 

Pum•ce lap• IIi are 5 to 10 mm '"siZe. and sl•ghtly darker than l•ght gray 

Matrix tS light browmsh gray (5YR6/1 ). wtth common santdtne Pumtce laplllt are light gray and average 5 to 10 mm •n SIZe 

Near·verttcal. tron·statned fracture occurs at depth of 22 5 ft 

Near-vert1ca1. Jron-sta1ned fracture occurs at depth of 35 ft. 
Tuff 1s slightly welded 
Pum1ce lap•lll are larger (20 10 45 mm) 

Fractures. dipping approXImately 45 degrees. occur at depths of 42. 42.5. and 47 tt 

Unlt2a 

Matrox color IS light browmsh gray i5YR6t1) Quartz crystals are more abundant than'" Untt 2b Some brown pumtce laptlli were observed 

Core recovery ts excellent. no breaks occurred tn the three S·ft secttons fr,.,m 49 to 64ft. Tuff'" slightly more than moderately welded. 

Some large 120 to 40 mm) pum1ce 1ap1lll have nms altered(?) to brown color 

Matr~x color 1s same as above. Pum1ce lap•lll-brown. gray. and a few greenaverage approXImately 10 mm 1n SIZe Phenocrysts. averagmg 3 mm •n siZe are predomtnantly santdtne wtth some quartz 

Tuff 1S st•ll moderately welded. but matrix color changes to gray1sh orange pml< (5YR712). 

Santdtne crystals decrease tn stze 

Same as above. except pumtce lap,llt average 10 ,..,m '" stze. wtth some as large as 50 mm. Santdtne crystals are small. a no quartz was not observed. 

Matr~x color changes to light gray (N7) Pum•ce lapilll are med1um light gray and a-verage 10 mm tn stze 

Matrox color changes oack to gray•sh orange p1nk (5YR7i21 Equal amounts of brown and gray pumtce laplllt are present. 

Pore-Gas Sampling Port Installation for Hole LLC-85-13 
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Dncrlptlon 

Unit 2b: Tslllr-va Member ot lila Bandelier Tuft 

Tuff IS moderately welded. and matnx color tS light brownrsh gray (5YR6,1) 
Honzontal fracture occurs at depth of 1 5 ft Pum1ce tap1111 are small and gray 
Quartz and san101ne crystals are small a no clear 

Matnx color changes to very light gray (N8) whiCh probably represents the 
contact w1th the lower flow of Un11 2b 

Fractures. d1pp1ng aporox1mately 45 degrees. occur al depths ot 18 tt 2 1n and 19 
It J1n 

LithiC lap1lli are soarse and range up to 30 mm 1n size. 

Matnx color changes back to light brown1sh gray (5YR611) at depth of 28 tt 
Fractures. d1pp1ng approXImately 45 degrees. occur at depths of 25 ano 28 tt 

Pum•ce lap111i-som11 brown. some gray-range 1n siZe from 10 to 40 mm. 

On I ling becomes much eas1e; at depth of 32ft. represent1ng the contact w1th the 
slightly welded base of Untt 2b Matm color changes to grayiSh orange p1nk 
(5YR712) Fracture. d1pp1ng approximately 45 degr-*!S. occurs at depth of 31 It 

Unit 2• 

Tuft 1S slightly welded. a no matnx color 15 light brown1sh gray <5YR6;1) 
Pum1ce lapllli-some brown, some green-range'" SIZe from ,0 to 30 mm. 

Tuff IS slightly welded. and matm color changes to gray1sh p1nk (5R812) 
ltth1c laptlli are sparse and average 5 to 10 mm 1n s1ze. wtth some up to 40 mm 
Pumtce tap1111 are same as above. 

Near·vert1ca1 fractures occur at depths of 49. 52. 53 54. and 57 ft. Th1s may be one 
fracture. observed entertng and ex1t1ng the core 

Tuft is moderately welded. ano matnx changes to a color between grayish p1nk 
15R812J and grayiSh orange p1nk (5YR712) Pum1ce 1ap!ll1 are predomtnantly brown. 
and average 10 to 40 mm 1n s1ze Ltthtc laptlli are st1ll sparse. but larger 120 to 40 
mm) 

Matm color changes to gray1sh orange ptnk (5YR712). otherw1se same as above 
except fewer l1th1c laplllt 

Same as abo"e. except l1thtc tap1111 are more abundant. 

Same as above, except no ltth1c tapti! I were observed 
Tuff •s sltghtly welded Matnx color lightens to graytsh pmk (5R8/2) Pum•ce 
lap!lli-brown and green-are larger (20 to 50 mm) Sanldtne and quartz crystals 
are very small and clear 

Unit 1b 

Tuft IS s11ghtly welded Matnx color changes to l1ght gray (N7J Brown oum1ce 
lapllli are smaller ( 10 to 25 mm) Ltti'HC Ia piii! and Quartz crystals are common the 
latter rang1ng up to 3 mm tn stze Near-verttcal fractures occur at depths of 85. 88 
and 89 It 

Same as above. except Quartz crystals are larger (4 mm) and more abundant 

Pore-Gas Sampling Port Installation for Hole LLC-85-14 
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Oeaertptlon 

Unll 2b: Tohlrege Member ol the B•ndeller Tuff 
So11 layer extends to depth of approXImately 4 •n Tuff IS moderately welded. and 
matnx color •s very light gray (N8) to gray1sh p•nk (5RBI2) Pumoce tap•ll• are small 
and light gray Clear quartz and san1dine crystals. tess than t mm •n s•ze are 
common. High-angle. ~ron-sta1ned fractures. wtth caltche tnflll. occur at depths of 1 
and 5 ft. 

Same as above. except matnx color changes to very 11ght gray (N8). 

Same as above. except matnx color changes to light browniSh gray (5YR611) 

Same as above, except pum•ce tap1ili are larger (up to 10 mm). 

Tull•s moderately welded. and matnx color grades to gray1sh p111k (5R812) 
Pum•ce tap1tli-most gray, but some brown-range •n s1ze from 10 to 40 mm 

Low-angle fracture occurs at depth of 31 ft 10 1n 
Same as above. except tuff •s slightly welded. 

Tuff is slightly welded. and matnx color st1ll gray1sh pink (5R8/2) Pum1ce 
tap•lli-most brown. but some green (olive)-range 1n s•ze from appro.,matel~ 10 to 
50mm 

H•gh-angte fracture occurs at depth of 47.5 ft. 

Tuff •s moderately welded. and matrix color grades to pate red (5R6/2) 
Same as above, except matnx color changes to gray1Sh p1nk (5R812) 
High-angle fracture occurs at depth of 51 It 6 ,n Pum1ce tap1ili become larger, 
some up to 60 mm. 

Matrix color grades back to gray•sh p1nk (5R612). Pum•ce tap•lli become smaller. 
rang~ng 1n SIZe from 5 to 15 mm 

High-angle fracture occurs at depth of 67 ft. 
Same as above. except sparse lithiC tap• II• are present 

Htgh-angle fracture occurs at depth of 77 It 
Tuff IS slightly to moderately welded. 

Unll1b 

Tuff is slightly to moderately welded Matnx color changes to p1nk1Sh gray 
(5YR811 ). Pum1ce laplili are predom•nantly brown a no range from 10 to 20 mm '" 
s1ze. Quartz crystals. up to 4 mm '" stze. are abundant Ltth1c laplllt are more 
abundant than above. rang~ng '" s•ze from 5 to 15 mm 

Pum1ce latulh 1ncrease m StZe to 30 mm 

Same as above. except matnx color changes to very light gray (N8) 

Pumtce lap1ll1 tncrease '" stze to 50 mm 

Figure 2-8. Pore-Gas Sampling Port Installation for Hole LLC-85-15 
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Daecrtpllon 

Unit 2b: Tahlrege Member of the llndeller Tull 
Soil and weathered tuff extend to depth of 16 on. 

Tuff ia moderately welded. 1nd m1trix color Is grayish pink (5R8/2). Pumice lapolli 
are light grty 1nd range up to 10 mm in size. Quartz and aenodone crystals range up 
to 4 mm in size. Near-vertical fractures occur at 3 It and from 6 to 7 It 

Same aaabove. 

Reworked ash (crossbedding) occurs at depth of 15ft 5 in. The m1teriai is orange 
and represents the cont1ct between the upper and lower !Iowa on Unot 2b 

Still moderately welded. grlyish-ponk (5R8/2) tuff. 

High-angle fracture. with iron 11teration. occurs It depth ol25 It 10 on 

Tuff is still moderately welded. but matrix color changes to grayish orange ponk 
(5YR7/2). 

Tuff is slightly welded. and drilling becomes e11ier 11 depth of 34 It 
High-1nglelractures (one continuous fracture?) occur 1t depths ol34. 36. 1nd 3711. 
Pumice lapilli are gray and brown. and range in size from 10 to 20 mm. QuariZ and 
sanldine crystals are less than 1 mm in size. 

"'"'ioioi~"!o'o""""rll!"!"l Unit 21 

Tuff Ia slightly welded, and matrix color ia light gray (N7). Pumice fapilli 
are brown. gray. and green. Sanidine and quartz crystals are larger. up to 3 mm 
Vertical frtcture with silt info II extends from 41.5 to 45.6 It; it was probably filled on 
with reworked ash prior to depositoon of Urit 2b. 

Tuff is moderately welded. 1nd m1trix color changes to grayish pink (SRB/2). at 
depth of appro••metely 46ft. Pumice lapilli are brown and green. 

Tuff 11shghtly less welded than above. and rare hthoc lapillo are present 

Unit 1b 
Tuff 1s slightly to moderately welded Matri• color changes to fight gray (N7) 
Pumicelapilli are predomtnantly brown and r1nge on s1ze from 20 to 40 mm Quartz 
1nd san1d1ne crystals are 11111 common LithiC fapolli are larger (up to 30 mm) and 
more abundant 

H1gh-ang1e lrecture occura at depth of 92.5 ft. 

Matm color lightens to very hght gray (N8). Pumice lapolli are larger (up to SO 
mm). Lithoc !apollo are common. 

11 



2.2 THERMOCOUPLE PSYCHROMETERS AND PRESSURE TRANSDUCERS 

Thermocouple psychrometers and pressure transducers were installed at the 
study area in order to measure temperature, water potential, and pressure at 
various depths in selected boreholes. A total of 38 psychrometers were 
installed, 23 in Hole LLP-85-03 and 15 in Hole LGP-85-07. Because of the 
presence of surface casing in Hole LLP-85-03, a shallow boring was drilled 
adjacent to the main hole and five psychrometers were installed in this second 
hole close to the ground surface (depicted in the completion diagram as being 
in Hole LLP-85-03). A total of four pressure transducers were installed, 
three in Hole LLP-85-03 and one at ground surface near this hole. 

Installations were accomplished by taping the instruments to a string of 
Schedule 40, 2-inch-I.D., polyvinylchloride (PVC) pipe and carefully lowering 
the string into the hole. The annulus surrounding the PVC pipe was then 
backfilled with auger cuttings from that drill hole. It was assumed that the 
density of this backfill material was similar to the in-situ density of the 
Bandelier Tuff, and that the relative humidity of the backfill material, as 
sensed by the instruments, would equilibrate with the relative humidity of the 
tuff. Fractured zones in Hole LLP-85-03 were isolated using powdered 
bentonite at selected intervals. 

Installation depths, cooling coefficients, and scanner/channel identifications 
for the psychrometers in Holes LLP-85-03 and LGP-85-07 are presented in Tables 
2-1 and 2-2. respectively. Completion diagrams of the psychrometer and 
transducer installations are shown in Figures 2-10 and 2-11; refer to Figure 
2-2 for legend information for these installations. Calibration information 
will be presented in a subsequent report. 
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Table 2-1. Installation Depths and Cooling Coefficients for Psychrometers 
in Hole LLP-85-03 

Psychrometer Scanner/Channel Cooling Coefficient Installation 

Serial Number (microvolts) DeEth (feet) 

29414 I/1 54 Surface 

294168 I/2 56 2 
294748 I/3 57 4 
294738 I/4 54 6 
29420a I/5 59 8 
294698 I/6 56 10 
29418 I/7 57 13 
29483 I/8 62 13 
29424 I/9 53 24 
29479 I/10 57 24 
29406 I/11 57 41 
29462 I/12 61 41 
29409 II/1 61 50 
29475 II/2 60 50 
29405 II/3 59 56 
29477 II/4 64 56 

-- 29425 II/5 65 66 
29455 II/6 65 66 
29481 II/7 77 76 
29422 II/8 59 76 
29476 II/9 63 86 
29458 II/10 62 96 
29427 II/11 63 96 

8 Psychrometers in the upper 10 feet are located in a shallow boring 
adjacent to the main hole. 
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Table 2-2. Installation Depths and Cooling Coefficients for Psychrometers 
in Hole LGP-85-07 

Psychrometer Scanner/Channel Cooling Coefficient Installation 
Serial Number (microvolts) Depth (feet) 

29415 III/1 59 4.5 
29459 III/2 56 6.5 
29410 III/3 60 8.5 29461 III/4 56 10 
29411 III/5 57 12 
29463 III/6 56 14 29417 III/7 57 17 29466 III/8 56 19 
29403 III/9 61 22 
29467 III/10 58 27 
29407 III/11 57 32 
29465 III/12 59 37 ' 29464 III/13 57 42 
29404 III/14 52 47 
29468 III/15 57 52 

--
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Figure 2-10. 

Deecrtptlon 

Unit 211: Tehtreve Member of the Bandelier Tull 

Tull os more !roaDie than that on Hole LLM-85-02 Matrox color os light gray (N7) 

Horozontal fracture occurs at depth of 5 It 10 on , coated woth caliche 

Abundant Quartz and san1d1ne crystals occur throughout thts untt. 

Matro. color changes sloghlly to pon~osh gray (5YR811 ), whoc" may represent the 
contact between two flows that cooled as a SIMgle unot 

Orolling becomes easoer at depth of approXImately 20 It 

Matrox becomes sloghlly ponker, to grayosh ponk (5A812). 

High-angle (nearly 90 degrees) fractures extend from 30 It 8 on to 31 It 2 on .. from 
31 It 8 in. to 32 It 8 on. from 35 to 37ft. and from 39.5 to 40ft. All four are heavoly 
stained woth limonote. There appears to be a horozontal fracture fyong between the 
upper two hogh-angle fractures. Tuff becomes sloghtly welded. 

Pumoce !apollo are much larger. up to 1 25 on 

Unit 21 

Matrox becomes darker-to pale red (5A6/2)-at depth of 42 to 43 It: tuff os only 
slightly welded. Occasoonal pumoce lapollo are greenosh (10Y4;2to t0Y5/4) 

Pumoce lapolli are generally smaller. but occasoonal iarge pumoce lapollo are quote 
flattened. Tuff os moderately welded. 

Small hogh-angle fracture occurs at depth at approximately 56 ft. 

Tullos slightly welded Pumoce !apollo become more abundant, not very flattened. 
and are predomonanlly brown on color. but occasoonal gray and green fragments 
were observed 

Some relatovely large olove or greenosh-colored pumice lapolli are stoll present 

Unit 111 
Tuff is slightly welded Matrox changes to a color between loght gray (N7) and 
yellowish gray (5Y8/1 ). Pumoce !apollo are much smaller and predomonanlly brown 

Minor amounts of Quartz and samdtne crystals are present 

Drooling becomes very easy. ondocatove of sloghty welded tuff 

Quartz crystals become more abundant. but only traces of chatoyant sanodone 
occur'" pum1ce lapllil 

Brown pumoce !apollo are abundant and very flattened 

Installation of Thermocouple Psychrometers and Pressure 
Transducers in Hole LLP-85-03 (Note: The five psychrometers 
in the upper 10 feet are located in a shallow boring 
adjacent to the main hole.) 
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Delcrfpllon 

Unll 2b: Tehlrege Member of the Bandelier Tuff 

So11 cons1st1ng of weatnered tuff extends from ground surface to 5 ft. and conta1ns 
scattered root matenal 

Matrix color IS between very hgnt gray (N8) and hgnt gray IN7) Pum1ce lapllh. 5 to 
tO mm '" s1ze. are 11ght gray 

Tull1s moderately welded Chatoyant san1d1ne and quartz cryslals are at>undant 

Near·verttcal. noncoated fracture(?), posstbly open. extends from 21 ft 7 1n to 22ft 
t1n 

Unlt2a 

Tuff appears ftssile and slightly less welded. drilling 15 eas1er Matrtx t:olor IS 
t>etween hgnt gray (N7) and very light brown1sh gray !5YR7 '1) Pum1ce lap1lll are 
larger (tO to 20 mm) and predomonantly Drown. 

Matnx color darkens to med1um·light gray (N6) 

Installation of Thermocouple Psychrometers in 
Hole LGP-85-07 
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3.0 SAMPLING AND DATA-COLLECTION PROCEDURES 

3.1 COLLECTION OF PORE-GAS SAMPLES 

3.1.1 Introduction 

These procedures were developed to collect samples of pore gas from boreholes 
located in Waste Disposal Areas G and L, Technical Area 54, Los Alamos 
National Laboratory, New Mexico. The samples are collected on either Tenax or 
charcoal-adsorption tubes. Notes on these procedures are presented at the end 
of the section (see Section 3.1.4). 

3.1.2 Equipment 

• DESAGA Gas Sampler [flow rate of 0.2 to 12 liters per minute (1pm)], Model 
GS-212 with Power Leads (TEKMAR Company, Cincinnati, Ohio) 

• Orbo-32 Large Charcoal Tubes (Supelco No. 2-0228) 

• Tenax Purge Trap Tubes (Supelco No. 2-0293) 

• Silicone Tubing, 3/16-Inch I.D •• 5/16-Inch O.D. 

• Silicone Tubing, 3/32-Inch I.D., 5/32-Inch O.D. 

• Swagelok Adapters, 1/8 to 1/4 Inch (two needed) 

3.1.3 Procedures 

3.1.3.1 Preparation 

1. Connect the DESAGA gas sampler (see Figure 3-1) to a 12-Vdc automobile 
battery using the power leads. 

2. Connect the inlet of the pump to the desired sampling port using 3/16-inch
I.D. silicone tubing. 

3. Set the pump to continuous mode and maximum flow rate. Since the sampling 
intervals have a volume of approximately 50 liters, a total of 100 liters 
should be pumped from the sampling port to ensure subsequent collection of 
a representative sample. Once the purging process has been completed, 
disconnect the pump from the sampling port. 

4. Proceed to Section 3.1.3.2 if a Tenax tube is to be used, or to Section 
3.1.3.3 if a charcoal-adsorption tube is to be used. 
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1 Temperature display (with GS 312 only) 
2 Venting slits 
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3 Key for activating a temperature measurement (with GS 312 only) 
4 Digital volume counter and state indicator 
5 Key for starting and stopping a measurement cycle 
6 Preset switches for the gas volume 
7 Mode switch "Continuous" or "Preset" 
8 Ma1n switch 
9 Socket for external control 
10 DC power connection 
11 DC fuse 
12 Power adapter GN 220/12 (with GS 312 only) 
13 Fine regulation valve for flow rate 
14 Inlet 
15 Absorber vessel 
16 Mounts for stand rod 
17 Lock for the absorber vessel 
18 Outlet 
19 Float-type flow meter 
20 Lock for cover 

Figure 3-1. Schematic of the DESAGA Gas Sampler 
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3.1.3.2 Tenax Tube Sampling Procedure 

1. After completing the preparation steps. connect the inlet of the pump to 
the outlet of a Tenax purge trap sample tube using 3/16-inch-I.D. silicone 
tubing and a Swagelok adapter. The outlet of the tube is labeled "3% 
SP-2100." 

2. Set the pump to PRESET mode and select the desired sample volume. 

3. Set the pump to maximum flow rate (see Note 1). Turn on the pump and 
allow the flow rate to stabilize. 

4. Turn the pump off momentarily to reset the volume meter. 

5. Connect the inlet of the Tenax tube to the desired sampling port using 
silicone tubing and an adapter as before. Turn on the pump and continue 
pumping until the desired sample volume has been collected. 

6. Disconnect the Tenax tube from the pump and the sampling port. Cap and 
label the tube for submittal to the laboratory (see Notes 2 and 3). 

3.1.3.3 Charcoal Tube Sampling Procedure 

1. After completing the preparation steps. uniformly break the sealed ends of 
a charcoal tube. If the tube should crack in the center. discard it. 

2. Connect the inlet of the pump to the outlet of the charcoal tube using 
silicone tubing. The arrow on the tube indicates the correct airflow 
direction. 

3. Set the pump to PRESET mode and select the desired sample volume. 

4. Turn on the pump and set the flow rate to the desired value. 

5. Turn the pump off momentarily to reset the volume meter. 

6. Connect the inlet of the charcoal tube to the desired sampling port using 
silicone tubing. Turn on the pump and continue pumping until the desired 
sample volume has been collected. 

7. Disconnect the charcoal tube from the pump and the sampling port. Cap and 
label the tube for submittal to the laboratory (see Notes 2 and 3). 

3.1.4 Notes 

1. Tenax tubes significantly restrict the flow rate. so the pump must be set 
at its maximum rate. The sample volume should be at least 1 liter to 
minimize errors in volume measurement due to the low flow rate. 

2. The following information should be included on the label: 

• Well and Sampling-Port Identification 
• Date and Time of Sampling 
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• Sample Volume 
• Flow Rate 
• Temperature and Barometric Pressure at Time of Sampling (The volume 

displayed by the pump meter is at ambient conditions. Temperature and 
pressure measurements are therefore required in order to correct this 
volume to standard conditions.) 

• Sampler's Signature 

3. The sampling ports may eventually become clogged. As a preventive 
measure. the parts should be periodically "blown out" with compressed 
nitrogen. 

3.2 COLLECTION OF WATER-POTENTIAL DATA 

3.2.1 Introduction 

These procedures were developed to collect water-potential data from boreholes 
located in Waste Disposal Areas G and L. Technical Area 54. Los Alamos 
National Laboratory. New Mexico. 

3.2.2 Equipment 

The psychrometers installed in Holes LLP-85-03 and LGP-85-07 may be read using 
an automated scanner. The scanner chosen for this study is the microprocessor
controlled HP-115 Water Potential Data System manufactured by Wescor. The 
HP-115 is a battery-powered scanning device. capable of determining water 
potential using either the dew-point (hygrometric) or the wet-bulb (psychro
metric) method. The equipment descriptions and operating procedures presented 
herein were taken from the Instruction Manual for the HP-115 (Wescor, undated). 

A maximum of 15 psychrometer leads can be plugged directly into the rear of 
the scanner, resulting in a 15-channel scanning capability. Measurements of 
temperature. zero offset, and psychrometer/hygrometer output are read from the 
psychrometer probes and automatically stored in memory for each scan. Time is 
also stored in memory at the beginning of each scanning cycle. A liquid 
crystal display (LCD) window located at the top of the instrument provides a 
means of monitoring the data-collecting operation. Data that have been stored 
in memory are then recovered via the RS-232C port located on the back panel of 
the instrument. Using this port, the memory contents may be transferred to a 
printer, a cassette, a telephone modem, or directly to a computer. 

An internal rechargeable battery allows the HP-115 to run unattended for up to 
60 days. or until the memory is filled. If desirable, an external battery can 
be connected to the rear panel of the instrument to permit longer periods of 
operation. The internal battery can be recharged from a wall socket by 
plugging the charging unit into the battery port located on the back of the 
instrument. 

Since the scanner's memory limits the length of uninterrupted operating time. 
an equation is used to predict the time required to fill the memory. The 
maximum operating time of the scanner is given as 
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T = 
8112 X 24 

S(6C + 2) 

where T is the time in hours. S is the number of scans per day. and C is the 
number of channels used. Example: Scanning 15 channels every 12 hours would 
fill the memory in 1058 hours (44 days). 

3.2.3 Operating Procedure 

A key is used to turn on the psychrometer scanner. When the scanner is 
switched on. it is best to remove the key from the switch because all the data 
and programming commands are lost once the instrument is switched off. 

Based on conversations with the manufacturer. the scanning system works best 
~n the psychrometric (wet-bulb) mode. Consequently. the operating procedure 
discussed herein focuses on the wet-bulb mode. 

Several parameters must be programmed into the scanner memory when preparing 
the scanner for extended field use. These parameters are entered using the 
MODE selection dials. the SET selection dials. and the ENTER button. The 
various MODE options are discussed individually below. 

1. MODE 00 - Time. Selection of Mode 00 by means of the MODE selection dial 
causes time to be displayed in hours and minutes from 0000 to 2400. To 
set time. dial in the correct time in hours and minutes on the SET dials. 
and press the ENTER button. Time may be synchronized to the second by 
turning on the system power synchronously with zero second of standard 
time prior to setting the hours and minutes as described above. 

2. MODE 01 - Start Time. The next selection mode is the start time (MODE 
01). used to preset the time when scanning is to begin. The start time 
can be any time from 0000 to 2400 hours. The desired time is selected on 
the SET dial and entered by pressing the ENTER button. 

3. MODE 02 - Delay Time. Rotating the MODE dial to 02 causes the delay time 
(seconds) to be displayed. Delay time is the interval between the time 
that the cooling current is terminated and the time at which the reading 
is taken. In the psychrometric (wet-bulb) mode of operation. this delay 
time will allow the sensor to settle on the psychrometric plateau before 
a reading is taken. A delay time of 3 to 5 seconds will generally be 
sufficient for the sensor to reach a plateau. The desired time is 
selected on the SET dial and entered by pressing the ENTER button. 

4. MODE 03 - Cooling Time. The cooling time is the length of time that a 
cooling current is passed through the psychrometer. The time interval 
selected must be long enough to permit water to condense on the thermo
couple in the wet-bulb mode. Generally a cooling time of up to 30 
seconds will be sufficient in the low-moisture ranges anticipated at Los 
Alamos. The cooling time is entered by means of the SET dials and the 
ENTER button. 
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5. MODES 04 and 05 - Cooling Coefficients. These modes refer to the cooling 
coefficients of the psychrometer probes. Since cooling coefficient 
settings are independent of the psychrometric (wet-bulb) mode of opera
tion. they need not be set for the psychrometer probes at Los Alamos. 

6. MODE 06 - Number of Sensors. Rotating the MODE dial to 06 causes the 
number of sensors being scanned to be displayed. This number may be 
changed by rotating the two rightmost digits of the SET dial to the 
appropriate number of sensors and pressing the ENTER button. Assuming 
that 15 psychrometer probes are to be scanned, the number of sensors 
should be set to 15. 

7. MODE 07 - Scan Interval. Rotating the MODE dial to 07 causes the scan 
interval to be displayed. The scan interval is the elapsed time between 
successive scanning cycles. If the psychrometer probes are to be scanned 
twice daily. the scan interval (MODE 07) should be set to 1200 using the 
SET dial, and then the ENTER button should be pressed. 

8. MODE 08 - Wet-Bulb Run. Rotating the MODE dial to 08 causes the SET time 
to be displayed until the first scanning cycle is complete. The initial 
scanning cycle is begun by pressing ENTER while in MODE 08. This 
initiates a primary scan of all the channels. after which the liquid 
crystal display (LCD) window will go blank. The LCD window will remain 
blank until the time in the scanner equals the start time designated in 
MODE 01. At this point, the LCD window will display time for approxi
mately 14 seconds, and a new scanning cycle will begin. 

During any scan. the temperature. offset. and wet-bulb readings will be 
displayed sequentially for each channel. All temperature readings are 
prefixed with a 4, followed by the value in tenths of a degree Celcius. 
Zero offset and wet-bulb readings. prefixed with a 5 and a 6, respec
tively. are displayed in tenths of microvolts. An example of the scanner 
readings is given below: 

Temperature: 
Zero Offset: 

Wet Bulb: 

= 20.5° Celcius 
1.0 microvolt 

= 15.5 microvolts 

4205 
5010 = 
6155 

9. MODE 13 - Data to RS-232C Port. Using Mode 13, data stored in the 
scanner's microprocessor may be transferred to a cassette tape while the 
scanner remains in the field. Wescor's CI-30 audio cassette interface is 
designed to interface the RS-232C port with the cassette recorder in this 
manner. The operating procedures for the CI-30 audio cassette interface 
are discussed below. and are based on the CI-30 Operating Manual (Wescor. 
1982). 

The CI-30 is equipped with an audio cable (Q4-275) and an RS-232C cable. 
The audio cable is simply a cord with a 1/8-inch phone jack on both ends. 
The RS-232C cable contains one end labeled INPUT and the other end 
labeled OUTPUT. Pinouts for the INPUT and OUTPUT ends of the RS-232C 
cable and their respective connections to the sending and receiving 
devices are shown in Figures 3-2 and 3-3. Data transfer via the RS-232C 
port is accomplished in the manner described below. Steps a through d 
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RS- 232C CABLE 

2 
HP 115 Cl-30 

6 

GROUND GROI.XIID 

OUTPUT 3 3 2 2 INPUT 

GROUND 7 7 7 7 GROUND 

11
INPUT

11
END "OUTPUT" END 

Figure 3-2. Schematic of the RS-232C Csble Connections Between 
the HP-115 and the CI-30 Interface 

Cl-30 

3 

7 

2 

6 

3 

7 

II INPUT" END 

RS-232C CABLE 

COM=' UTERI PRINTER 

2 2 

7 7 

"OUTPUT"END 

Figure 3-3. Schematic of the RS-232C Cable Connections Between 
the CI-30 Interface and the Computer/Printer 
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describe the transfer of data from the HP-115 scanner to the cassette 
recorder: Steps e through j describe data transfer from the cassette recorder to any computer. 

a. Referring to Figure 3-2, connect the INPUT end of the RS-232C cable to 
the RS-232C port on the HP-115 scanner. Connect the OUTPUT end of the 
same cable to the RS-232C port on the CI-30 cassette interface. 

b. Connect the audio cable (Q4-275) between the microphone jack on the CI-30 and the microphone jack on the cassette recorder. Advance the cassette 
tape until the clear leader is past the recording heads. 

c. Switch the HP-115 to Mode 13. Turn on the CI-30 interface. Start the 
cassette recorder in RECORD mode and allow 10 seconds to pass. Initiate 
data transmission at the HP-115 by pressing the ENTER switch for 1 full 
second. This will cause the LCD window on the HP-115 to display four 
ones, i.e., 1111, indicating that data are being transmitted. 

d. The data will continue to be transmitted to the cassette tape recorder 
until the HP-115 displays real time. Data transmissions can take 
anywhere from a few seconds to several minutes depending on the volume of data stored in the microprocessor. Upon completion of data transmission, 
turn the CI-30 interface off, stop the cassette recorder, rewind the 
tape, and disconnect both cables. Then set the MODE switch on the HP-115 to 08 and press the ENTER button to begin storing new data. The CI-30 
and the cassette recorder can now be taken to the computer to enter the 
data. 

e. The cable connections between the CI-30 and the computer are shown in 
Figure 3-3. Connect the INPUT end of the RS-232C cable to the RS-232C 
port on the CI-30. Connect the OUTPUT end to the RS-232C port on the 
computer. 

f. Start the cassette recorder in the PLAY mode. When a high tone is heard, 
stop the recorder and connect the Q4-275 audio cable between the earphone 
jack on the cassette recorder and the earphone jack on the CI-30. 

g. Prepare the computer to receive data. The parameters of the computer 
must match those of the sending device, i.e., the HP-115 scanner. 
Therefore, set the baud rate to 300, parity to none, and character length 
to 10 bits, which includes one start bit and one stop bit. 

h. Adjust the volume control on the cassette recorder to between two-thirds 
and three-fourths of full volume, and start the cassette recorder in the 
PLAY mode. Allow the recorder to run in PLAY mode for 2 seconds prior to starting the computer and turning on the CI-30. It is important that the 
CI-30 be turned on last to prevent garbling of the data. The data are 
now being transmitted from the cassette recorder to the computer. 

i. Upon completion of transmission, turn the CI-30 and the cassette recorder 
off and disconnect all cables. The wet-bulb and temperature data are 
now ready to be viewed at the computer terminal. 
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j. If errors appear in the data. repeat the above procedure. One possible 
source of error is the cassette tape. The tapes should be new. 
unrecorded tapes. preferably demagnetized. The recording and playing 
heads of the cassette recorder should also be thoroughly cleaned. 

10. MODE 14 - Battery Percent Charge. Rotating the MODE dial to 14 causes 
the percent of battery charge to be displayed. In this and other operat
ing modes. the decimals in the LCD window will flash whenever the battery 
charge drops below 10 percent of full charge. 

3.3 COLLECTION OF PRESSURE MEASUREMENTS 

3.3.1 Introduction 

This procedure was developed to obtain pressure measurements from transducers 
installed in Hole LLP-85-03. located in Technical Area 54 at Los Alamos 
National Laboratory. 

3.3.2 Equipment 

The pressure-measurement system installed at Los Alamos consists of four 
electrical pressure transducers (cf. Figure 2-10) connected to an electro
piezo scanner recorder. The transducers use an absolute electrical pressure 
sensor with a strain-gauged. stainless steel diaphragm. A stainless steel 
disc filter permits direct burial of the transducers. The pressure range for 
the transducers is 0 to 25 pounds per square inch (psi) with a readability of 
0.01 percent of scale. 

The electro-piezo scanner recorder is a portable. battery-operated. ten
channel system for automatically recording transducer data. The date. time. 
and output from each of the transducers are recorded on an integral printer. 
The scanner records the output for a permanent record or can provide the 
output to an external device such as a computer. data terminal. paper punch. 
or magnetic tape recorder. The system can scan continuously or at variable 
scale intervals. The recorder can be completely sealed and left unattended to 
automatically record data at selected intervals. 

3.3.3 Monitoring Procedure 

The pressure-measurement system was installed in October 1985. and is 
presently collecting data. The major requirement for servicing the pressure
scanning system is periodic replacement of the printer paper. With the scan 
interval set at 1-hour periods. it is expected that the printer paper will 
need to be replaced once a month. 

In addition. the scanner should be checked periodically to ensure that the 
power supply and the transducer connections are intact. A simple check of the 
battery-test system will demonstrate whether the power supply is connected. 
If the symbol 0/C precedes a pressure reading on the printer paper. then the 
transducer connection is faulty. The transducer connector plug should be 
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removed from the scanner input port. checked. cleaned. and reattached. The 

system is then rechecked to ensure that a proper electrical connection has 

been achieved. 

'~be channel numbers corresponding to the four transducers are as follows: 

• CHOO - Surface Transducer 

• CH01 - Transducer Buried at 26 Feet Below Ground Level 

• CH02 - Transducer Buried at 54 Feet Below Ground Level 

• CH03 - Transducer Buried at 90 Feet Below Ground Level 

Channel 00 is the barometric pressure calibrated at sea level. 
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Department of En, 
Albuquerque Operatio 
Los Alamos Area Offic 

Los Alamos, New Mexico I 

MAR 2 8 13GS 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Ms. Denise Fort, Director 
N.M. Environmental Improvement Division 
P.O. Box 968 
Santa Fe, NM 87504-0968 

Dear Ms. Fort: 

ENCLOSURE 22 
ATT. 4: MARCH 28, 1985 TRANSMITTAL 

LETTER FOR COMPLIANCE ORDER/ 
SCHEDULE SUBMITTAL 

COMPLIANCE ORDER/SCHEDULE DATED MAY 7, 1985 (DOCKET NUMBER 001007) 

The enclosed information is Los Alamos National Laboratory's official 
response to your Division's Compliance Order/Schedule (Docket ~umber 001007) 
dated May 7, 1985. This submittal responds to Paragraph 25 of the 
Compliance Order/Schedule. 

- Paragraph 25 requires the Laboratory to submit to your Division, by 
March 31, 1986, a coherent report addressing the following tasks: 

Task 1 
Task 2 
Task 3 
Task 4 

intrinsic permeability of tuff; 
rnois.ture characteristic curve for tuff; 
unsaturated hydraulic conductivity of tuff; and 
infiltration and redistribution of meteoric water into tuff. 

The enclosure, entitled, "Vadose Zone Characterization of Technical Area 5A, 
Waste Disppsal Areas G and L, Los Alamos National Laboratory, New Mexico," 
addresses these tasks. This report was prepared for the laboratory by 
Bendix Field Engineering Corporation. The enclosure provides additional 
documentation for t~e Laboratory's ground water monitoring waiver in 
compliance with Section 20~.C.l.a(3) of the New Mexico Hazardous Waste 
Management Regulations. 

This report also addresses Paragraph 25 Task 5 in that it describes the 
design and installation of pore gas samplers. Paragraph 25 Task 6 requires 
perched water analyses. This task was addressed in submittals required by 
November 30, 1985 and quarterly reporting dates in the Compliance 
Order/Schedule. 
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Department of Ener 
Albuquerque Operations 
Los Alamos Area Office 

ATT. 6: 

Los Alamos, New Mexico 87544 

MAY 3 0 1986 

CERTIFIED r1AIL - RETURN RECEIPT REQUESTED 

Ms~ Denise Fort, Director 
N.M. Environmental Improvement Division 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

ENCLOSURE 22 
MAY 30, 1986 TRANSMITTAL LETTER 
FOR COMPLIANCE ORDER/SCHEDULE 
QUARTERLY OBSERVATION WELL DATA 
SUBMITTAL 

COHPLIANCE ORDER/SCHEDULE DATED MAY 7, 1985 (DOCKET NUHBER 001007) 

Dear Ms. Fort: 

The enclosed information is the Department of Energy's (DOE)/Los Alamos National Laboratory's official response to your Division's Compliance 
Order/Schedule (Docket Number 001007), Paragraph 25, dated t·1ay 7, 1985. 

Paragraph 25 requires the DOE/Laboratory to subnit quarterly to your 
• Division results of perched water analyses (Task 6). The enclosure, which provides additional documentation for the Laboratory's ground water 

monitoring waiver in compliance with Section 206.C.l.a(3) of the New Mexico Hazardous Waste Management Regulations, is entitled: "Quarterly Report: 
Observation Well Data from Canyons Adjacent to t1esita del Buey Waste 
Disposal Areas". 

If you have any questions concerning this response, please call 
Avedon Gallegos, of my staff, at 667-5288. 

--

Enclosures 

cc: 
A. Davis, U.S. EPA, Dallas, Texas 

bee: 
A. Tiedman, LANL, ADS, MS-Al20 
J. Aragon, LANL, HSE-DO, MS-K491 
W. Hansen, LANL, HSE-DO, MS-K491 

Sincerely, 
Orl£lnal SIZncd t· 
ll.ittnk' E. \lnl•~nr.i: 

Harold E. Valencia 
Area r1anager 

T. Gunderson (HSEB-86-505-1, 5-12), LANL, HSE-8, MS-K490 
A. Drypol cher, LANL, HSE-8, t·1S-K490 
~. White, LANL, HSE-8, t1S-K490 

··-( --..~1. Devaurs, LANL, HSE-8, MS-K490 
- D. Garvey, LANL, ECt10, MS-Al20 

CRH-4 (2), LANL, MS-Al50 



ENCLOSURE 2 3 

RESPONSE TO NOD QUESTION 16 

ATTACHMENT 1: MAP OF TA54 AREA L LOCATING DRILL HOLES ADJACENT TO SURFACE IMPOUNDMENT 
ATTACHMENT 2: MARCH 27 1 1986 AREA L CLOSURE PLAN TRANSMITTAL LETTER 
ATTACHMENT 3: MAY 7 1 1985 ENVIRONMENTAL IMPROVEMENT DIVISION COMPLIANCE ORDER/SCHEDULE 
ATTACHMENT 4: SURFACE IMPOUNDMENT ANALYTICAL RESULTS 



RESPONSE TO QUESTION 16 

ENCLOSURE 23 

RESPONSE TO NOD QUESTION 16 

The surface impoundment (Pit B) discussed in Section 
B.2. of the ground water monitoring waiver dated November 1, 
1984, has been subsequently addressed in the Area L Closure 
Plan (January 1986). Additionally, the Compliance 
Order/Schedule (Docket Number 001007), dated May 7, 1985, 
issued by the State of New Mexico Environmental Improvement 
Division, detailed surface impoundment characterization 
requirements in Paragraph 24. The transmittal letter for 
the Area L Closure Plan (Attachment 2) and a copy of the 
Compliance Order/Schedule (Attachment 3) are attached. 

The Area L Closure Plan (p. 2-4) states that: 
"Ammonium bifluoride is the main chemical treated in the 
evaporation pit B. It is possible that small quantities of 
lithium hydride were treated in the pit by mixing with 
water. Lithium hydride is a regulated waste (D003) because 
it reacts violently with water. Solvents were not placed in 
the pits. The most probable regulated waste that might be 
present are small quantities of heavy metals such as 
chromium. These metals would not be highly mobile in the 
dry tuff, particularly in the alkaline environment." 

The location of the surface impoundment is given on the 
attached map (Attachment 1). 

The possibility that wastes in the surface impoundment 
contain hazardous constituents can be addressed by looking 
at analytical data obtained from a core sample taken from o 
to 29 inches in the surface impoundment and from core 
samples taken from 2 drill holes (Drill Hole Numbers LLC-85-
18 and LLC-85-17), 100 and 150ft deep respectively, 
adjacent to the surface impoundment. Also attached is data 
from a 60 ft test hole drilled approximately 50 ft southwest 
of Drill Hole Number LLC-85-17. All analytical data is 
given in Attachment 4. 
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ENCLOSURE 2 3 
ATT. 2: MARCH 27, 1986 AREAL CLOSURE 

PLAN TRANSHITTAL LETTER 
Department of Er 

Albuquerque Operation~ 
los Alamos Area Office 

los Alamos, New Mexico 87544 

CD.TIPIED MAIL - I.!Tt7U UCEIPT UQUESTED 

Denise Fort, Director 
New Mexico Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Ms. Fort: 

MAR 2 7 .19€5 

On November 25, 1985, the Department of Energy submitted to the New Mexico Environmental Improvement Division (NMEID) amendments to the Laboratory's Part B Hazardous Waste Permit Application. The amendments were submitted to comply with BWMR 206 C.l.C.(3)(a), because interim status for land disposal at IA-54 Area L was terminated as a result of 40 CFR 270.73 (C)(2). 

A newly amended Part B Application and an amended Area L Closure Plan are submitted with this letter. Because interim status for Area L land disposal was terminated, the Part B Permit Application is amended removing information related to the AreaL landfill disposal. The Part B Permit is still being sought for Area L storage and treatment facilities. The Area L land disposal closure plan is submitted here as a separate document to be consistent with changes in the Part B Permit Application. 

The Laboratory is presently conducting monitoring work at Area L as required by the NMEID May 7, 1985 Compliance Order/Schedule. The purpose of this work is to determine the adequacy of the shaft landfill disposal for the protection of human health and the environment. Because closure activities may be influenced by future monitoring results and because the results are needed to determine the adequacy of the closure method, the year for closure activities conducted under the closure plan is a~ended to March 1987 to be consistent with EID's Compliance Order/Schedule for obtaining monitoring results. 

If you have any questions, please contact Avedon Gallegos of my staff at 667-5288. 

Enclosures: 
As stated 

Sincerely, 
C;i;:r:a! Signed By 
G~rt M. Granere 

jy~Harold E. Valencia 
Q Area Manager 

cc: A. Davis, EPA, Dallas TX 75270 bee: Carlos E. Garcia, ESHrl, ALA wjencls. A. Tiectnan, ADS, LANL, MS 120 
J. Aragon , HSE-00, I.ANL, M. S . P228 .. ,_-~ .. ~T. Gunderson (HSE8-86-181-1, 3-25), LANL, MS K490 -..,..._~. ])rypolcher HSE-8 l..A!\1.. MS E518 J. MitChell, filliL, f.AHI .. , t-iS A183 



I, 
ATT. 3: 

ENCLOSURE 2 3 
MAY 7, 1985 ENVIRONMENTAL IMPROVEMENT DIV1SION COMPLIANCE 
ORDER/SCHEDULE TO"'iEY A.'iAYA 

GO\'ER.'«OR 

CENISE 0. FO~T 
DI~ECTO~ 

ENVIRONMENTAL IMPROVEMENT DIVISION P.O .... Ill. lt•t• Ft. lftw Mtlile 17104-0111 
(IOIIIM-1121 

CERTIFIED MAil. 
RfTURN RECEIPT REQUESTED 

·May 7, 198.5 

Mr. Harold Valencia, Manager US Department of Energy 
Los Alamos Area Office 
Los Alamos, N.M. 87.544 

RE: COMPLIANCE ORDER/SCHEDULE 
Dear Messers. Valencia and Kerr: 

Dr. Donald Ken', l.aboratory Director The University of California Los Alamos National laboratory Los Alamos, N.M. 87.544 

Enclosed herein is a COMPLIANCE ORDER/SCHEDULE filed against the los Alamos National Laboratory (l.ANl) pursuant to the New Mexico Hazardous Waste Act, Laws of 1977, ch. 313, presently compiled as 74-4-1 to 74~-3, 74-4-4, 74-4-.5, 74-4-8, 74-4-11 and 74-4-12 NMSA 1978. The Compliance Order/Schedule states that lANl. has failed to comply with the Hazardous Waste Management Regulations promulgated under the authority of the New Mexico Hazardous Waste Act. These violations are specifically set out. 

You are required to respond to this Compliance Order/Schedule within the required time frames. These time frames were developed and agreed to by both the ElD and your staff on their March 7, 198.5 meeting in Sar.ta Fe. (We apologize for the delay in issuing this Order; however, your staff has known about these agreed upon dates, so proceeding toward compliance shouldn't have been delayed.) These time frames are provided as required under Section 74-4-12 of the New Mexico Hazardous Waste Act. If these time frames are not adhered to penalties of up to ten thousand ($1 0,000) dollars per day per violation for failure to comply with this Compliance Order/Schedule will be sought in District Court by the ElD. Note that each day the cited violations continue constitutes a new violation for which additional penalties may be imposed. 



Los Alamos National Laboratory 
May 7, 1985 
Page -2-

We await your response and are available for consultation on this matter. All questions should be addressed to Peter H. Pache of the Hazardous Waste staff. He can be reached.at (.SO.S) 984-0020 Ext. 340. 

Sincerely, 

(l)e~ 11·-vr 
Denise Fort 
Director 

DF/JE./mp 
. 

cc: Guanita Reiter, EPA Region VI 
Tito Madrid, E.IO, District II 
Duff Westbrook, ElO, Legal 

• 



. ,' 

ENVIRONMENTAL IMPROVEMENT DIVISION 

IN THE MATTER OF: 
Los Alamos National 
Laboratory 
los Alamos, New Mexico 
EPA ID #NM089001 0515 

) 
) 
) 
) 
) 

Docket Number 
NMHWA 001007 

COMPLIANCE ORDER I SCHEDULE 

The Compliance Order/Schedule is issued pursuant to Section 74-4-10 of the New Mexico Hazardous Waste Act, Laws of 1977, ch. 313, NMSA 1978 by the authority delegated by the New Mexico Legislature to the Director of the Environmental Improvement Division (EID). 

Complainant, the Director of the EID, has determined that Los Alamos National Laboratory (this facility includes both the University of California [UC] and the Department of Energy [DOE]), EPA !D #NM089001 OS 15, hereinafter referred to as Respondent, has violated the New Mexico Hazardous Waste Act and the regulations promulgated thereunder. 

FINDINGS 

1. Respondent is an owner or operator of a facility which generates and treats, stores and/or disposes of hazardous waste at its facility located at Los Alamos, New Mexico. 

2. Pursuant to Section 202.8. & 202.D. of the New Mexico Hazardous Waste Management Regulations (HWMR-2), Respondent t1mely notified EPA that it was a generator and treatment, storage and/or disposal (TSO) facility for hazardous waste. 

3. This notification and Part A submittal (dated August 12, 1 980) included: disposal in a landfill {D80); disposal in a surface imp6undment (083); and treatment by physical, chem1cal, thermal or biological means (T04). 
4. Since the initial notification and Part A submittal one valid subsequent Part A has been subm1tted; dated July 25-26, 1985. This included: storage in containers (501); disposaltn a landfill (D80); treatment in a tank (T01}; and treatment by physical, chemical, thermal or biological means (T04). It deleted treatment in a surface Impoundment (083). 

5. Since there .was not a closure plan submitted and approved for the surface impoundment that component sttll has interim status and must comply w1th HWMR-2. 

6. On or about May 22, 1984 LANL was conducting the1r business of operating a research laboratory and generating, treatmg, stormg and/or disposing of hazardous waste. 

7. On or about May 22, 1984 LANL was inspected by member(s) of the EID Hazardous Waste Section's staff. 



Los Alamos National Laboratory 
May 7, 1985 
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8. 

9. 

10. 

11. 

12. 

On or about June 26, 1984 EID issued a Notice of Violation (NOV) enumerating the violations discovered as a result of the inspection. 
LANL responded to the NOV in a letter dated July 26, 1984. This letter demonstrated compliance in six of the thirteen violations cited in the NOV. 
The July 26, 1984 letter also responded to three of the four inquiries posed by the EID. These inquiries were part of the June 22, 1984 NOV. 
On September 11, 1984, a meeting between LANL and EIO was held. The purpose of the meeting was to discuss remaining issues and to present EID comments on several documents which had been submitted by LANL. EID posed two additi.onal inqu1ries at this meeting. 

On September 26, 1984 another meeting was held to discuss compliance issues. At that time the fourth inquiry of the June 22, 1984 NOV was responded to and LANL agreed to subm1t the following: 
A. By November 1, 1984 new evidence of compliance with:. a. Waste analysis provisions; 

b. Personnel train1ng provision; 
c. Submit an accurate Part A; and, 
d.· Ground water monitoring waiver documentation. 

B. By December 1, 1984: 
a. Closure plans; and, 
b. Post·closure plans. 

13. Subsequent submittals were made by LANL; one dated November 1, 1984, the other November 30, 1984. 
• 14. EID reviewed all of the submittals made by LANL in response to the NOV issued. EID found six items to be in compliance, four items (closure, postclosure, waste analysis and contingency plans) to have been subm1tted as requested (their adequacy will be determined v1a a Part 8 revrew). Seven issues remaining to be corrected. 

15. A meeting was held on February 5, 1985 to discuss EID's findmgs. At that trme the following items were presented as still being in non-compliance: 
A. Ground water monitoring/waiver demonstrat1on; B. Bienn1al reports, notifications and other RCRA related documents were not being signed by appropriate officials from both DOE and UC; C. All LANL TSD locat1ons need to have and implement an inspection . schedule; • D. All inspections must be documented and must follow the schedule requ1red in 15 C above; 
E. LANL personnel train1ng program must be implemented; F. A closure and a post-closure plan for the surface impoundment that treats lithium hydride; and, 
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G. Account for past disposal of EP (extraction procedure as defined by Section 201 of HWMR-2) toxic high explosive (HE) sands. 
16. The result of the February 5, 1985 meeting was to meet again in four weeks to finalize a compliance order/schedule. In the interim, representatives from both LANL and EID would meet on the ground water waiver documentation issue and develop a suitable plan. Additionally, LANL would be able to use the interim to comply with the other existing violations. 
17. A meeting was held on March 7, 1985 to finalize a compliance order/s~hedule. At this meeting the following violations were addressed: 

A. HWMR-2, Section 206.C. 1 .a.(1) requires any owner of hazardous waste surface impoundment, landfill or land treatment facility to implement a ground water monitoring program capable of determining the facility's impact on the uppermost aquifer. 

LANL does not have a ground water monitoring program at this time. They have requested a waiver as provided for by HWMR-2, Sectton 206,C.1.a.(3), but have failed to provide the necessary documentation required under that Section. 

B. HWMR-2, Section 202.8. and D., 203.A.3., and 203.C.3., requires the signature of the owner and/or operator of a facility on notifications and biennial reports. At the time of the inspection these aocuments were being signed by other facility personnel. 
At the March 7, 1985 meeting EID was presented with a document authorizing other specific facility staff to sign for the owner/operator. 

C. HWMR-2, Section 206.8.5.b. requires facilities to develop and follow a written schedule for inspecting equipment and physical structures . • 
At the time of the inspection LANL was unable to produce a document meeting the requirements of the above cite. 

D. HWMR-2, Section 206.8.5.e. requires that a record of all inspections be kept in an inspection summary. 

At the time of the inspection LANL was not keeping a summary log of all inspections conducted at the LANL facility components. 
E. HWMR-2, Section 206.9.6. requires all facilities to implement a personnel training program. This program must be presented to all pers~nnel wtthtn six months of their employment. All personnel must take part rn an annual review of the training. All training must be documented. 

At the time of the inspection LANL did not have a training program 1n place. Also, LANL did not have any of the documentation requrred by the above cite. 
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F. HWMR-2, Section 206.C.6.f. requires the owner/operator of a hazardous waste surface impoundment to develop and have available for review by an inspector a closure/post-closure plan. 

At the time of the inspection LANL did not have closure/post-dosure plan available for review by the inspector. 

G. LANL was requested to submit documentation responding to EID's inquiry regarding the final disposition of EPtoxic HE sands. 
_At the September 11, 1984 meeting LANL was requested to submit the documentation on the analytical results of EP toxic tests of the HE sands as well as a description of their final disposition. 

COMPLIANCE ORDER/SCHEDULE 
Based on the above findings the complainant hereby issues this compliance order/schedule (New Mexico Hazardous Waste Act, Section 74-4-10) to the Respondent. The following must be submitted (post-marked) to EtD by the dates provided under each section. 

18. 

19 .. 

20. 

21. 

LANL will submit a written schedule for conducting all inspections at each hazardous waste component of the LANL facility. This schedule must comply with all the provisions of Section 206.8.5. of HWMR-2. Included with the schedule will be a certification that the schedule has been implemented and the date when that implementation occurred. This task will be completed by May 1, 1985. · 

LANL will record the results of every inspection on each component of its hazardous waste facility. This record will be in log or summary form and will fulfill all the requirements of Section 206.8.5. of HWMR-2. Included with this documentation will be a certification declaring that each of the inspections will be conducted as scheduled and the date when the inspections were implemented. This task w11J be completed by May 1, 1985. 
LANL will submit a copy of their personnel trainmg program. This document will meet all the requirements of Sect1on 206.8.6. of HWMR-2. Thts submittal will include but is not limited to: (1) Course outline; {2) A list of job tttles and their associated job descnptions for all categones that are involved 1n the handling of hazardous waste; and, (3) A numencal figure that represents the number of individuals in each of the JOb class1ficat1ons that handle hazardous waste, together with a genertc description of these classifications, expenence and education. This task will be completed by May 1, 1985. 
LANL will implement the tratning program, required in 20, in its entirety. The implementation will follow all the reqUirements in Section 206.8.6. of HWMR-2. This task willtnclude a submtttal by LANL's respohsible corporate or executive officer or hts/her:_.official designee, certifying the date which t~'s · program was implemented. 1 hts task wtll be completed by October 1, 198J 
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22. LANL will be inspected for compliance with HWMR-2 in the fourth. quarter, July through September, 1986. At that time LANL will have conducted its first annual review of the personnel training program. 
23. LANL was required to submit documentation responding to EIO's inquiry regarding the final disposition of HE EP toxic sands. 

Prior to March 7, 1985 meeting LANL provided EID with a report detailing a number of old waste sites they are currently looking at. One of those sites was the disposal location for the HE EP toxic sands. 
This will be addressed later under a corrective action program. This task is considered complete at this time. 

24. · LANL is required to submit a closure/post-closure plan for its surface impoundment. At the March 7, 1985 meeting the need for assessing the impoundment contents and any possible migration of contamination from the pond was discussed. It was decided that investigatory acttvittes at the surface impoundment required activities similar to those negotiated for the ground water monitoring waiver demonstration. Therefore, the following tasks, with their completion dates, may coinctde with watver demonstration tasks: 

A. All drilling, coring and sampling will be completed within eight months from.receipt of this action. 

B. All sample analysis and data interpretation will be complete in sixteen months from receipt of this letter. 

C. A written report documenting the findings will be submitted to EID within eighteen months from receipt of this letter. 
25. LANL will implement the following ground water m6nitoringlground water waiver demonstration activities and comply with the indicated dates. 

TASK 1. 

Parameter I Task 
lntnns•c permeaoility (k) of tuff. 

Acceptable Method(s)1 
Constant head tests2,3. 

Fre%;uency I No. of Samples a.t least 5 holes i 25 deep; and, b. At least 1 test per horizon per hole with a minimum of 6 tests per hole. 
Location s 
Areas T A· 4 area Land TA-Sl area G 

Reporting Date 
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a! March 31,1986 (a coherent report) 
b. March 31,1987 (a publishable report) . 
Importance 
a. Basic rock characteristic 
b. k is referenced in RCRA ammendments 
c. Needed to analyze flow of gases 

TASK 2. 

Parameter I Task 
Moisture characteristic curve for tuff ( ) where is wetness and is matrix potential. 

Freguen~ I No. of Samples At least samples from each of at least 4 horizons. 

Location (s) 
Areas Land G 

Reportinq Date{s) 
a. March 3 1, 1986 (a coherent report) 
b. March 31, 1987 (a publishable report) 

Importance 
a. Bas1c rock characteristiC • b. Needed to predict unsaturated conductivity, vapor diffusion, effective porosity, seepage velocity, and to Interpret task 5. 

TASK3. 

Parameter I Task 
Unsaturated hydraulic conductivity k ( ) of tuff. 

• Frequency I No. of Samples 
At least 5 samples from each of at least 4 horizons. 
Location(s) 
Areas Land G same location as task 2. 
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Reportinq Date(s) 
a. March 31 I 1986 (a coherent report) b. March 31 I 1987 (a publishable report) 

Importance 
Needed to predict seepage velocity and fluxes and to intrepret task 5. 
TASK4. 

Parameter I Task 
Infiltration and redistribution of meteoric water into tuff. 
Acceptable Method(s) 1 
Both tuff moisture content and matrix potential must be measured by neutron logging and either moisture blocks and/or psychrometry. 
Freiuency I No. of Samples a.t least 4 holes; two SO' deep and two 100' deep; b. Each two weeks neutron logging with daily logs after two autumn storms; and I 
c. 10 potential sensors per hole. 

Location(s) 
Two at T A-54 Area Land two at TA-54 Area G. 

Re ortin Date s 
a~ quipment •n place and functioning by March 3111986 (a coherent report) 
b. March 31,1987 (a publishable report). 

Importance 
a. Gives potential gradients in tuff; • . b. Allows integration of tasks 2. and 3. into overall picture; and, c. Gives actuaf infiltration rates and water fluxes. 

TASK 5. 

Parameter I Task 
Core and pore gas analysis. 

Fre%uency I No. of Samples a.t least 6 holes of varymg depths; b. Cores analyzed for morganic contaminants and VO scan at 1 0' •ntervals; and, 
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c. Pore gas samplers in bottoms of holes (at least one per hole); and, d. Analyze quarterly. 

Locations 
4 at T A- 4 Area Land 2 at TA-54 Area G. 

Re ortin Date s 
a. Core analysis y November 30, 1985; and, 
b. Pore gas results by July 31,1986 and quarterly thereafter. 

Importance 
a. Direct measurement of movement of wastes in tuff; and 
b. Surveillance prior to closure of impoundment at AreaL ' 

TASK 6. 

Parameter I Task 
Analysrs of perched water 

Acceptable Method{s) 
Observatron wells in side canyons and report summarizing applicability of research in Mortandad Canyon 

Fre~uency I No. of Samples 
a. wells bottomrng an tuff screened throughout maximum saturated thickness; and, 
b. Samples and water levels quarterly. 

Location(s) 
Three rn Canada del Suey and three in Pajarito Canyon 

Reporting Date(s) 
a:. Analysrs by November 30, 1985; and, • 
b. Hence quarterly. 

fmoortance 
a.Monitoring of hazardous constituents in perched water 
b. Helps quantify thickness, seasonal extent, and fate of perched water m side canyons. 

1 This means a coherent (by March 31, 1986) and publishable (by LANL standards by March 31,1 987) report should be written based on the methods indicated and any other ancillary work requrred. 
2 Tests conducted with water must involve C02 flooding and unsaturated flow 

analys~s. • 
3 Flow tests or pressure transient tests may be used, as approprrate . .Analysrs must · include fracture logging and may include analysis of fracture contrrbution. 
4 Dryrng curve only requrred. 
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26. Compliance with these requirements does not relieve the Respondent of its responsibilities under any other statutes or regulations. Compliance. with this order will not necessarily fulfill the requirements for completion of the Respondent's Part B application. 

27. 

28. 

PENALTY 

The Complainant, in accordance with its enforcement policy for the Hazardous Waste Section, has pursued this matter to the end of its administrative options. If for any reason the Respondent should default on any provision of the enclosed compliance order/schedule, the Complainant will file an action in District Court to enforce this order/schedule and seek court penalties pursuant to Section 74-4-12 (Civil Penalties) of the New Mexico Hazardous Waste Act which provides for a civil penalty of up to ten thousand (S 1 0,000) dollars per day for each violation. 
All correspondence relating to this compliance order/schedule shall be sent by Registered Mail or Certified Mail, return receipt requested, to the following address: 

Peter H. Pache, Program Manager Hazardous Waste Section 
P. 0. Box 968- Crown Building 
Santa Fe, New Mexico 87504-0968 

.~~~ 
------------------------------Denise Fort, Director 
Environmental Improvement Division 

• 
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TABLE EP TOXICITY ANALYTICAL RESULTS FOR CORE FROM 
DRILL HOLE NUMBER LLC-85-17 

EP Toxic 
Regulated Detection ~Rtb Int~rYal§ in feet Concentration1 Limit o- 10- 20- 30- 40- 50- 60- 70- 80- 90- ioo-Parameter Cmq/Ll Cmq/Ll 2 l2 1.2 J..Q .i2 ~ .§.2 1.2 .l2 .2.Q. l2.Q l.l2 

Arsenic 5.0 0.05 ± 0.025 NO NO NO NO NO NO NO NO NO NO NO 
Barium 100. 1.0 ± 1.0 NO NO NO NO NO NO NO NO NO NO NO 
Cadmium 1.0 0.1 ± 0.1 NO NO NO NO NO NO NO NO NO NO NO 
Chromium 5.0 0.5 ± 0.5 NO NO NO NO NO NO NO NO NO NO NO 
Lead 5.0 0.5 ± 0.5 NO NO NO NO NO NO NO NO NO NO NO 
Mercury 0.2 0.01 ± 0.01 NO NO NO NO NO NO NO NO NO NO NO 
Selenium 1.0 0.05 ± 0.025 NO NO NO NO NO NO NO NO NO NO ND 
silver 5.0 0.5 ± 0.5 NO NO NO NO NO NO ND NO ND NO NO 

--
1Hazardous Waste Management Regulations (HWMR) 20l.B.5. 2ND = Not Detected. 
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TABLE EP TOXICITY ANALYTICAL RESULTS FOR CORE FROM 
DRILL HOLE NUMBER LLC-85-18 

EP Toxic 
Regulated Detection DePtb InteiVals _ _in_F_eet Concentration1 Limit 

Parameter (Juqj_L}_ - _Lmq/Ll 2 

.§..2::12 3 l.2..=M. 0-10 l..Q.=lQ l2..=J..2 .19.=i.Q ~ ~ .lQ=.2.Q 90-100 
Arsenic 5.0 0.05 ± 0.025 NO NO NO NO NO NO -- NO NO NO 
Barium 100. 1.0 ± 1.0 NO NO NO NO NO NO -- NO NO NO 
Cadmium 1.0 0.1 ± 0.1 NO NO NO NO NO NO -- NO NO NO 
Chromium 5.0 0.5 ± 0.5 NO 6.6 NO NO NO NO -- NO NO NO 
Lead 5.0 0.5 ± 0.5 NO NO NO NO NO NO -- NO NO NO 
Mercury 0.2 0.01 ± 0.01 NO NO NO NO NO NO -- NO NO NO 
Selenium 1.0 0.05 ± 0.025 NO NO NO NO NO NO -- NO NO NO 
Silver 5.0 0.5 ± 0.5 NO NO NO NO NO NO -- NO NO NO 

1Hazardous Waste Management Regulations (HWMR) 20l.B.5. 2ND = Not Detected. 3No sample available; no core recovery. 



MISCELLANEOUS ANALYSES FOR SURFACE IMPOUNDMENT HOLE LLC-85-17 
(Depth Interval in Feet) 

l'ararneter Q::.lQ lQ::N 2.Q=1Q 1.Q.=iQ !!t::2Q 50-60 60-70 70-80 80-90 20-100 100-UO. 110-120 120-_l:)Q U_O ... l40 140-150 
Lithium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 (Li) (mg/L) 

Copper <0.1 <0.1 <0.1 <0.1 <0.1 0.12 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 (Cu) (mg/L) 

NH3-N 
(mg/L) 

0.41 0.22 0.97 3.10 0.83 0.90 0.24 1.30 0.25 0.25 0.32 0.82 0.087 0.32 0.33 

F (mg/L) 0.31 3.59 3.76 1. 44 3.96 5.59 5.10 6.64 4.90 5.68 6.66 6.68 6.87 6.80 6.27 
TDS (mg/L) 17 54 79 185 34 40 43 47 27 30 51 39 74 66 46 
pH 6.6 6.0 7.9 8.8 5.9 5.8 5.5 6.0 5.9 6.0 5.8 5.8 6.1 6.1 6.6 
Soil mois- 9.1 4.0 7.4 5.5 4.1 0.7 0.9 0.6 1.2 2.5 5.3 5.7 8.4 3.0 4.3 ture (%) 



MISCELLANEOUS ANALYSES FOR SURFACE IMPOUNDMENT HOLE LLC-85-18 
(Depth Interval in Feet) 

Parameter !!=.l.Q. ~ 20-30 30-40 .4.Q::2Q 50-60 60-70a 70-80 ~ 9!)-100 
Lithium (Li) <0.05 0.12 <0.05 <0.05 <0.05 <0.05 -- <0.05 <0.05 <0.05 (mg/L) 

Copper (Cu) <0.1 10.0 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 <0.1 (mg/L) 

NH3-N (mg/L) 0.30 0.38 0.38 0.20 0.34 0.053 -- 0.18 0.10 0.15 
F (mg/L) 0.37 17.0 2.63 3.51 3.30 3.45 -- 2.31 6.86 7.53 
TDS (mg/L) 22 188 88 37 52 113 -- 91 75 79 
pH 5.5 3.8 8.6 5.9 7.4 8.7 -- 7.9 6.2 6.8 
Soil Moisture 11.6 6.3 9.0 8.4 8.3 5.7 -- 2.5 0.1 1.6 (%) 

4 No sample available; all core lost in drilling accident. 



EP Toxicity Analytical Results for Core from Surface Impoundment Test Hole 

EP Toxic 
Regulated 
Concen- Detectign 
trationa Limit ~Rtb IDtl~ll~ in [lit Parameter (IIICl/Ll - Cma/Ll _ 5-6 - _9-_10_ __14 ~5. __ll_-:2.12 24-25 l2=12 34-35 1.2..=J.2 .iJ.=.U ~ ~ ~ »=&Q 

Arsenic 5.0 0.5±0.5 NO NO NO NO NO NO NO NO NO NO NO NO NO NO Barium 100.0 0.22±0.20 NO NO NO NO NO 0.26 NO NO NO NO NO NO NO NO Cadmium 1.0 0.01±0.01 NO NO NO NO NO 0.02 NO NO NO NO NO NO NO NO Chromium 5.0 0.23±0.20 NO NO NO Nd NO 0.77 0.57 NO NO NO NO NO NO NO Lead 5.0 0.07±0.07 NO NO NO NO NO NO NO NO NO NO NO NO NO NO Mercury 0.2 0.0002±0.0002 0.0003 0.0002 0.0003 0.0003 0.0011 0.0003 NO 0.0003 NO NO NO NO NO NO SeleniUJI 1.0 0.01±0.01 NO NO NO NO NO NO NO NO NO NO NO NO NO NO Silver 5.0 0.20±0.20 NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
~Hazardous Waste Management Regulations (HWMR) 201.8.5. NO = Not detected. 

Note: The ± value represents the uncertainty term for the analysis. 



Miscellaneous Chemical Analysis for surface Impoundment Test Hole (concentration in mq/L) 

Degtb Intt~DAl iD feet PA~Amtte~ Q-:l :l-§ 19-~Q ~§-~:2 ~~-~Q H-~:l ~2-~Q U-§:l ~~-:lQ §~-:lQ :a-~:l :l~-§0 Li <0.02 <0.02 3.0 0.13 0.64 1.10 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
cu <0.03 <0.03 0.22 1.60 1.50 4.90 1.10 0.03 0.14 0.04 0.03 0.03 0.09 <0.03 
NH3-N 3.2 4.0 11.0 11.0 7.0 25.0 16.0 7.4 1.1 4.7 1.0 1.7 0.64 0.15 
F 0.0139 0.0049 0.0053 0.0027 0.0028 0.0021 0.0015 0.0007 0.0013 0.0022 0.0030 0.0032 0.0030 0.0044 
TDS 56.0 30.0 651.0 237.0 128.0 528.0 505.0 341.0 225.0 245.0 273.0 261.0 54.0 72.0 t H2o 9.3 11.5 12.4 6.9 9.5 20.3 19.9 7.9 7.3 6.4 5.7 5.6 2.6 4.7 



EP Toxicity Analytical Results for Surface Impoundment Core Sample 

Regulated 
Concentration a 

Sample Depth (inches) 

Parameter (mq/ l l 0-4 4-8 _8_-12_ 12-16 16-20 20-29 

Arsenic 5.0 0.015 0.006 0.005 0.002 0.002 0.002 

Barium 100. 0.184 <0.13 <0.13 0.87 0.83 <0.13 

Cadmium 1.0 0.013 0.014 2.15 11.10 3.59 1.04 

Chromium 5.0 0.23 1.06 8.51 20.8 15.8 13.2 

Lead 5.0 <0.50 0.50 <0.50 <0.50 <0.50 <0.50 

Mercury 0.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Silver 5.0 <0.024 <0.024 <0.024 <0.024 <0.024 <0.024 

aHazardous Waste Management Regulations (HWMR) 20l.B.5. 



Miscellaneous Analytical Results for 
Surface Impoundment Core Sample 

Sample Depth (inches) 

Parameter 0-4 4-8 8-12 12-16 16-20 20-29 
Nitrate <30. <30. <30. <30. <30. <30. 
Chloride 980 440 340 210 200 200 
Sulfate 36 20 19 490 540 440 
Fluoride 28 28 13 10 10 10 
Copper 13.6 7.6 73.4 178 93.5 61.0 
Lithium 0.45 0.24 0.27 0.60 0.39 0.33 
TDS 2928 973 941 2159 1894 1404 
COND 4500 . 2300 2800 3590 3150 2500 
pH 8.9 8.9 8.6 8.4 8.0 8.0 -
1All units are mg/1 , with the exception of conductivity (mS/m) and pH. 



ENCLOSURE 24 

RESPONSE TO NOD QUESTION 18 
ATTACHMENT 1: AUGUST 7, 1985 HEALTH ASSESSMENT TRANSMITTAL LETTER 



RESPONSE TO QUESTION 18 

ENCLOSURE 24 

RESPONSE TO NOD QUESTIC'1 18 

Information regarding releases from Area L via ground water, surface water, air, subsurface gas and soil are detailed in the RCRA Part B Exposure Information Report, dated August 1985. A copy of the letter transmitting this document to EPA is attached. 



ENCLOSURE 2 4 

Department of Ener! 

ATT. 1: AUGUST 7, 1985 HEALTH 
ASSESSMENT TRANSMITTAL LETTER 

Albuquerque Operations 
Los Alamos Area Office 

Los Alamos. New Mexico 87544 

CDTIPI£9 MAIL • lETUlN 1\EC!lM' l!QUE!TED 

U. S. Environmental Protection Agency (6AW) 
Mr. William N. Rhea, Chief 
Hazardous Materials Branch 
InterFirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Dear Mr. Rhea: 

AUG 0 'l. 1~85 

Attached is the "Health Assessment" report·. that addresses the potential 
for public exposure to hazardous waste at Los Alamos National Laboratory. 
This report is required under Section 3019 of the Resource Conservation 
and Recovery Act (RCRA) reauthorization amendments of 1984. 

If you have any questions, please contact Avedon Gallegos (FTS 843-5288) 
of my staff. 

Attachment: 
As stated 

cc: 

Sincerely, 

Original Signed By 
Gary M. Granere 

~arold E. Valencia 
I Area Manager 

Peter Pache, NMEID, Santa Fe, NM, w/att. 
J. Aragon, HSE-DO, LANL, M.S. P228 

~· "--.....c. Adams, ADTS, LANL, M.S. Al20 
~.Gunderson, (HSEB-85-927), LANL, M.S. K490 

A. Drypolcher, HSE-8, LANL, M.S- K490 
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RESPONSE TO NOD QUESTIONS 19 & 20 



ENCLOSURE 25 

RESPONSE TO NOD QUESTIONS 19 & 20 

ENCLOSURE 25 

RESPONSE TO QUESTION 19- Management practices which prevent 
runoff. 

Each burn site consists of a cement pad onto which a 
layer of sand is placed. The explosive or piece of 
contaminated equipment is then placed on top and 
burned. After burning the ash/equipment is allowed to 
cool for a minimum of 24 hrs. Within the day following 
the cooldown the ash is removed and drummed. Weather 
conditions are watched closely so there will be no 
interference with the burn. There is little likelihood 
of any runoff while waste is on the pad. Supplemental 
information can be found in the attached SOP. 

RESPONSE TO QUESTION 20- inspection of two pressure vessels 
at TA-16 

The pressure vessels (401 and 406) are not emptied and 
inspected for structural integrity. A sludge and water 
mixture is collected from various explosives sumps at 
the site. This sludge is taken to the burning ground 
and placed into the vessels where the sludge is 
separated from the water. The water essentially 
gravity feeds (a pressure of 2 psi is applied) to a 
surface impoundment. This surface impoundment is 
addressed in the Master Table and Enclosures 10 and 11. 
Since these vessels do not retain liquids it is felt 
that it is not necessary to inspect them. 

Before every burn a visual inspection is made to 
determine the suitability of the structure for the 
burn. 



IGNITION, BURNING, AND FLASHING 

WX-3 SOP 12.5.1 
Page 1 
Page Revision 6 
Gen. Rev. 1/24/86 km 

OF EXPLOSIVES AND EXPLOSIVE-CONTAMINATED MATERIAL 

I. SCOPE 

The procedures outlined in this SOP will be followed in igniting and 
burning or flashing all materials at the burning ground. 

II. LOCATION 

Burning Pits TA-16-387, 388, and 399; Filter Beds TA-16-392 and 394; 
Pressure Filters TA-16-401 and 406; Control Shelter TA-16-389; and 
Gate, Structure TA-16-349. 

III. LIMITS 

A. Personnel 

Two 

B. Explosives 

See Group WX-3 SOP for particular disposal operation 

IV. ALLOWABLE EXPLOSIVES 

Explosives approved for disposal by WX-3 are those listed in Tables 1 
and 2 of WX-3 SOP 1.1.0. 

V. EQUIPMENT 

A. Burning ground firing circuit (ENG-C-23444) 

B. Periscope (13Y-101920) 

C. Blasting mach~ne (US Army, 10-cap capacity) White-Rodgers 
Electric Co., Type 6901, Number 1. 

D. Squibs (S-94) ~~-3 Code Number 225-03, or similar DuPont 
S-series squibs. 

E. Blaster's Multimeter, Model 101. 

*Indicates Change 



VI. MATERIALS 

A. Excelsior 

B. Kerosene 

VII. AREA CLEARANCE 

WX-3 SOP 12.5.1 
Page 2 
Page Revision 6 

When the Disposal Crew Leader in chargP of operations has determined 
that a burning area has been satisfactorily loaded and is ready to 
be burned, a check of the burning ground will be made. Personnel 
who are to remain during the burnin~ operation will assemble in the 
control shelter. All others will leave thP. area. An operator will 
check to make sure that the gate on the access road (Structure 349) 
is closed. If it is open, he will notify the Disposal Crew Leader 
and another check of the area will be made before the burning opera
tion continues. If it is closed, the operator will return to the 
control shelter. 

VIII. PROCEDURE 

A. A permanent selective firing circuit is installed at the 
burning ground. The master controls are located inside Control 
Shelter 389. Proper setting of the controls directs an 
electrical pulse that will fire the ignition squibs at any one 
of the burning areas. The permanent firing circuit will always 
be used for igniting the squibs at the burning ground except in 
cases of power outage or circuit failure. In that event, it 
will be permissible to use the blasting machine to ignite the 
squibs. 

B. All motor vehicles at the burning ground will be parked at 
Control Shelter 389 with their radios turned off. 

C. The Disposal Crew Leader will check the radio located in the 
control shelter to make sure that it is turned off. 

D. Ignition and Burning 

1. The Disposal Crew Leader will determine that the firing 
controls are locked in the OFF position. He will keep the 
key to the lock in his possession during the remainder of 
the burning operation. 

2. Squibs, excelsior, and kerosene will then be collected at 
Control Shelter 389. 

3. The Disposal Crew Leader and one operator will proceed on 
foot to the material to be burned with the materials 
listed in Item D.2, above. 



VIII. D. (cont.) 

WX-3 SOP 12.5.1 
Page 3 
Page Revision 7 

4. The Disposal Crew Leader will check the circuit breaker in 
the terminal box at the burning area to make sure it is 
in the GROUND position and that the alligator clips are 
disconnected from the two lead wire reels. 

5. An ignition train will be prepared by putting a wad of 
excelsior about 40 em (16 in.) long on the material to be 
burned. The excelsior will be dampened with kerosene. 
The ignition train must be arranged so that both it and 
the explosives burn toward the direction from which the 
wind is blowing. 

6. The Disposal Crew Leader will remove enough wire from the 
two reels located in the terminal box to reach the igni
tion train. He will return to the terminal box and 
connect the end of each lead wire to one of the two 
alligator clips in the box. The circuit is then ready for 
two squibs to be spliced in parallel to the end of the 
wires. The spliced wires must be kept separated. If 
there is da~ger of the splices touching the explosive or 
some conductor, it must be insulated with electrician's 
tape. 

7. The squibs will be placed in the excelsior so that the 
squibs, when fired, will light the ignition train. 

8. The circuit breaker in the terminal box at the burning 
area will be thrown to the fire position. 

9. A continuity check will be made on the squib circuit from 
the terminal box outside the fence of the burning pit by 
using the approved multimeter. 

10. The Disposal Crew Leader and operator will proceed to the 
control shelter. 

11. The Disposal Crew Leader will follow the following 
sequence in firing the squibs: 

a. Unlock the firing controls and rotate the selector 
switch to the number that corresponds to the identi
fying number of the area being burned. 

b. Turn the circuit breaker switch behind the fire 
button to the ON position. 



VIII. D. 

* 

v.rX-3 SOP 12. 5. 1 
Page 4 
Page Revision 7 

11. (cont.) 

c. Press the fire button to energize the circuit. 

d. Check to see wh~ther the ignition train has ignited 
by using the periscope located in the control 
shelter. 

12. If the materials fail to burn, the Disposal Crew Leader 
will proceed as follows: 

a. Repeat firing procedure 

b. Safe firing circuit 

c. Wait 30 minutes and then, after surveyinQ the area 
with the periscope, proceed to the area and inspect 
the squibs and other parts of the firing system. 

d. When necessary the used squibs may be replaced by new 
ones, and the appropriate parts of Item VIII.D.4 
through 11, above, may be repeated. 

e. Faulty squibs will be collected for subsequent dis
posal by flashing with other HE-contaminated unburn
able material, in accordance with ~X-3 SOP 12.3.6. 

13. Each time that a failure occurs, the Disposal Crew leader 
will safe the firing circuit and wait for at least 30 
minutes before proceeding to inspect the squibs and other 
parts of the firing circuit. 

14. ~~en it has been determined that the ignition train has 
ignited, the Disposal Crew Leader will: 

a. Rotate the selector switch to the OFF position, 

b. Lock the firing controls, and 

c. Turn the circuit breaker switch behind the fire 
button to the OFF position. 

15. The vehicle radios and the radio located in the control 
shelter may then be turned on. 

16. When the materials that are being burned have been reduced 
to a smoldering condition, the crew may leave the burning 
ground. A minimum of 24 hours must lapse after burning, 
before ashes and other debris can be collected. Ashes 
will be disposed of in accordance with SOP 12.1.0., 
paragraph VI.R.1 and 2. 



VIII. D. (cont.) 

~~-3 SOP 12.5.1 
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17. The key for the firing control circuit will be placed in 
the squib storage box in the storage room at the control 
shelter. The key will always be kept in this box when not 
in the possession of the Disposal Crew Leader. 

18. A record of each burn will be noted on Form WX-3-70. 

E. Use of Blasting Machine 

1. Preparation 

a. In the event that the burning ground selective firing 
circuit is inoperative and the explosive material is 
of such a nature that its destruction is urgent, the 
blasting machine may be used to ignite the squibs. 

b. No part of the selective firing circuit will be used 
in conjunction with the blasting machine. 

c. A temporary firing wire will be laid along the ground 
from the control shelter to the area to be burned. 
The Disposal Crew Leader wjll positively connect the 
bared ends of the firing wire at the control shelter 
and the burning area to get rid of any static 
electricity that may have accumulated in the wire. 

d. The Disposal Crew Leader must have the blasting 
machine in his possession at all times during the 
rest of the burning operations, as described in the 
following paragraphs. 

2. Ignition and Burning 

a. The blasting machine, squibs, excelsior, and kerosene 
will be collected at Control Shelter 389. 

b. The Disposal Crew Leader and one operator will 
proceed on foot to the material to be burned with the 
materials listed in Item E.2.a, above. 

c. An ignition train will then be prepared by putting a 
wad of excelsior about 40 em (16 in.) long on the 
material to be burned. The excelsior will be 
dampened with kerosene. The ignition train must be 
arranged so that both it and the explosives burn 
toward the direction from which the wind is blowing. 



VIII. E. 2. (cont.) 
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d. The Disposal Crew Leader will then connect two squibs 
to the temporary firing line and will make sure that 
the squibs are wired in series. The spliced wires 
must be kept separated. If there is danger of the 
splices touching the explosive or some conductor, jt 
must be insulated with electrician's tape. 

e. The squibs will then be placed in the excelsior ~o 
that the squibs, when fired, will light the ignition 
train. 

f. The Disposal Crew Leader and operator will then 
proceed to the control shelter. 

g. The Disposal Crew Leader will fasten the lead wires 
to the bla~ting machine and energize the circuit. 

h. The Disposal Crew Leader, or his alternate, will then 
check to see whether thP ignition train is ignited by 
using the periscope in the control shelter. 

i. If the materials fail to burn, the Disposal Crew 
Leader shall proceed as follows: 

(1) Disconnect the blasting machine and positively 
connect the bared ends of the wire to ~et rid of 
any residual electrical charge in the circuit. 

(2) Repeat firing procedure. 

(3) Wait 30 minutes and then, after surveying the 
area with the periscope, proceed to the area and 
inspect the squibs and other parts of the firing 
system. 

(4) When necessary, the used squibs may be replaced 
by new ones, and the appropriate parts of Item 
VIII.E.2.a through g, above, may be repeated. 

(5) Faulty squibs will be collected for subsequent 
disposal by flashing with other HE-contaminated 
unburnable material, in accordance with WX-3 SOP 
12.3.6. 



III. E. 2. 

* 

i. 

j. 

(cont.) 

WX-3 SOP 12.5.1 
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(6) Each time that a failure occurs, the Disposal 
Crew Leader will disconnect the bared ends of 
the wire to get rid of any residual electrical 
charge in the circuit. Wait 30 minutes before 
proceeding to inspect the squibs and other parts 
of the firing circuit. 

~~en the materials that are being burned have been 
reduced to a smoldering condition, the crew mav leave 
the burning ground. A minimum of 24 hours must lapse 
after burning before the ashes and other debris can 
be collected. The pad will be cleaned following the 
procedures outlined in VIII.D.l6, above. 

k. The vehicle radios and the radio in the control 
shelter may then be turned on. 

1. The blasting machine will be placed in the squib 
storage box in the storage room at the control 
shelter. The blastin~ machine will always be kept in 
this box when not in the possession of the Disposal 
Crew Leader. 

m. A record of each burn will be noted on Form h~-3-70. 
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RESPONSE TO NOD QUESTION~ 21 & 22 

ENCLOSURE 26 

RESPONSE TO QUESTION 21 

The intention will be to incinerate F027 waste after permitting. Because of this the trial burn plan will be modified to change the destruction and removal efficiency (DRE) goal from 99.99% to 99.9999% for each principal 
organic hazardous constituent (POHC). The trial burn plan will be modified to ensure that the higher ORE is achieved. It is the position of the Department of Energy and Los 
Alamos National Laboratory that trial burn findings of 
99.99% but <99.9999% will result in a permit exclusion of F027 but otherwise will result in no more than the 
originally recognized exclusions. 

RESPONSE TO QUESTION 22 

The ORE of 99.9999% is the new trial burn objective. The Laboratory will spike the feed material with 10,000 ppm of POHC. 
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INFORMATION SUPPORTING COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM (CEARP) 
ATTACHMENT 1: COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM 
ATTACHMENT 2: COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM THROUGH PHASE 3 
ATTACHMENT 3: COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM PHASE 1, INSTALLATION ASSESSMENT, LOS ALAMOS, JUNE 1986 
ATTACHMENT 4: COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM, LANL, POTENTIAL CEARP SITES, JUNE 1986 

ATTACHMENT 5: COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM, PHASE 2A, INSTALLATION MONITORING PLAN DEVELOPMENT GUIDANCE, OCTOBER 1985 

ATTACHMENT 6: COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE PROGRAM, PHASE II, GENERIC MONITORING PLAN, JUNE 1986 



I 
ENCLOSURE 27 

INFORMATION SUPPORTING COMPREHENSIVE 
ENVIRONMENTAL ASSESSMENT AND 

RESPONSE PROGRAM (CEARP) 

COMPREHENSIVE ENVIRONMENTAL ASSESSMENT AND RESPONSE 
PROGRAM 

The U.S. Department of Energy (DOE) Albuquerque Operations (AL) 
installations are being evaluated under the DOE Comprehensive Environmental 
Assessment and Response Program (CEARP). The installations consist of eight 
weapons development and production facilities, which are located across the 
United States. A discussion of CEARP is provided in Attachment I. The 
evaluation under CEARP covers the -najor environmental regulations [i.e., 
Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA), Resource Conservation and Recovery Act (RCRA), National 
Environmental Policy Act (NEPA), Clean Air Act (CAA), Clean Water Act (CWA), 
Safe Drinking Water Act (SDWA), Toxic Substances Control Act (TSCA), and 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)], with emphasis on 
CERCLA and RCRA. 

CEARP is a phased program to identify, assess, and correct existing and 
potential environmental concerns relative to these regulations. CEARP is being 
implemented in five phases (i.e., Phase 1 - Installation Assessment, Phase 2 -
Confirmation, Phase 3 - Technological Assessment, Phase 4 - Remedial Action, and 
Phase 5 - Compliance and Verification). CEARP is intended to fulfill USDOE 
obligations under the U.S. Environmental Protection Agency (EPA) CERCLA 
Program and constitutes the same basic approach as the EPA guidance to federal 
facilities (Federal Facility Program Manual for Implementing CERCLA 
Responsibilities of Federal Agencies, Final Draft). 

The current draft of a proposed plan now being considered by Los Alamos 
and DOE management for conduct of CEARP Phases 1 through 3 is presented in 
Attachment 2. The DOE Los Alamos Area Office will request all funds and/or 
authorizations to achieve the proposed CEARP schedule. Steps to be taken in 
seeking the funds will be consistent with sections 1-4 and 1-5 of Executive Order 
12088, as implemented by the Office of Management and Budget Circular A-106 (as 
amended). The proposed schedule is subject to obtaining the requisite funds 
and/or authorizations for the particular programs and laboratory divisions 
involved. 

CEARP Phase 1 activities at Los Alamos National Laboratory are 
progressing on the schedule indicated in Attachment 2, Figure B. The status of 
some activities previously proposed in the October 1984 Draft "Site 
Characterization Plans for the Los Alamos National Laboratory" are discussed in 
Attachment 2. A draft version of the Los Alamos CEARP Phase I report 
introductory chapter, which explains the nature of the reviews and investigations 
completed as part of CEARP Phase 1, is provided as Attachment 3. Substantial 
effort remains to be completed on the Phase I assessment. 

Sites that have been contaminated or are suspected to be contaminated as a 
result of current or former practices, including leaks and spills, are being 
identified. An incomplete tentative listing of these potential CEARP sites is 
provided in Attachment 4. A subset of these sites includes the solid waste 
management units (SWMUs)identified in the Notice of Deficiency (NOD). It should 
be noted that many of the CEARP sites will not be SWMUs and that many of the 
sites will have negative CEARP findings for the CERCLA Federal Facility Site 
Discovery and Identification Findings/Preliminary Assessments/Preliminary Site 
Inspections. The information requested in the NOD (items 6 through 12) relative 
these units is being assembled as part of the CEARP Phase I Installation 
Assessment or collected as part of the CEARP Phase 2 Confirmation. 



Phase 2 and 3 activities will be initiated based on Phase I findings. CEARP 
Phase 2 consists of Phase 2A (Monitoring Plan) and Phase 2B (Site 
Characterization). An Installation Monitoring Plan Report will be prepared for 
each AL installation as part of Phase 2A and will consist of (I) description of 
C·, rrent Situation and (2) Description of Plans (i.e., sampling plan, data 
management plan, health and safety plan, quality assurance/quality control plan). 
The Description of Current Situation will be consistent with the CEARP -- Phase 
2A: Installation Monitoring Plan Development Guidance (Working Draft, October 
1985) (Attachment 5). 

The Description of Plans will be consistent with the CEARP -- Phase 2A: 
Installation Monitoring Plan Development Guidance (Working Draft, October 1985). 
A three tiered approach will be used in preparing the Description of Plans [i.e., 
CEARP Generic Monitoring Plan (CGMP), Installation Generic Monitoring Plan 
(IGMP), and Site-Specific Monitoring Plan (SSMP)]. Additional discussion of the 
Monitoring Plan is in the draft version of the CEARP CGMP report introductory 
chapter (Attachment 6). 

CEARP Phase 3 technological assessments, including remedial action 
selection will be conducted as appropriate. The CEARP Phase 3 Technology 
Assessment Guidance (TAG) will provide guidance for conduct of CEARP Phase 3. 
The CEARP Phase 3 reports will provide documentation for two remedial planning 
program elements of EPA CERCLA (i.e., Feasibility Study and Remedial Action 
Selection). The TAG will be consistent with EPA guidance on feasibility studies 
under CERCLA and RCRA (e.g., Guidance on Feasibility Studies Under CERCLA -
EPA/540/G-85/003) and DOE requirements (i.e., Comprehensive Environmental 
Response, Compensation, and Liability Act Program - DOE Order 5480.14.) 
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ABSTRACT 
T~e U.S. Oepar~ent of Energy's (USDOE) Albuquerque Operations Office installations are being evaluated u~der 1ts Comprehens1ve Environmental Assessment and Response Program (CEARP). The installations consist of e1ght weapons development and production facilities, which are located across the United States. The evaluation covers the major environmental regulations, with emphasis on the Comprehensive Environmental Response, ~om~ensation, and Liability Act .(CERCLA) and on the Resource Conservation and Recovery Act (RCRA). The CEARP 1s 1ntended to help fulfill USOOE obligations for federal facilities under the U.S. Environmental Protection Agency (USEPA) CERCLA Program and constitutes the same basic approach as contained in USEPA guidance to federal facilities. The Program is a phased program to identify, assess, and correct existing and potential environmental concerns relative to these regulations. The five phases are Phase I - Installation Assessment, Phase II -Confirmation, Phase III -Technological Assessment, Phase IV- Remedial Action, and Phase V- Compliance and Verification. Phase I activities and reports should be completed during 1986. The Phase II generic sampling plans, data management plans, health and safety plans, and quality assurance/aualit.v control plans will be prepared during 1986. Significant characterization of CERCLA sites will be initiated during 1987. 

INTRODUCTION 

u.s. Department of Energy (USDOE) facilities operate under a policy of full compliance with applica· ble environmental regulations. The USOOE's Albu· querque Operations Office (Al) initiated the Co~rehensive Environmental Assess .. nt and Response Program (CEARP) in mid-1984 to help fulfill that com.itment at installations within the AL Complex (Kansas City Plant in Kansas City, Kansas; Los Alamos National Laboratory in Los Alamos, New Mexico; Mound in Miamisburg, Ohio; Pantex Plant in Carson County, Texas; Pinellas Plant in St. Petersburg, Florida; Rocky Flats Plant in Golden, Colorado; Sandia National Laboratories in Albuquerque, New Mexico; and Sandia National Laboratories in Livermore, California). The Progra. assists USDOE in setting environmental priorities and in justify funding enhancements of existing programs or remedial actions. Implementation of CEARP is being ac· complished through the combined efforts of AL, indi· vidual USOOE Area Offices, USDOE Prime Contractors, and Los Alamos National Laboratory. 

PURPOSE AND SCOPE 

The Progra. is a phased progra. that Identifies, assesses, and corrects existing or potential environmental concerns. The scope includes the review of ma· jor environmental regulations [i.e., Comprehensive En· vironmental Response, Coapensation, and Liability Act (CERCLA); Resource Conservation and Recovery Act (RCRA); National Environ .. ntal Policy Act (NEPA); Clean Air Act (CAA); Clean Water Act (CWA); Safe Drinking Water Act (SOWA); Toxic Substances Control Act (TSCA); and Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)] with emphasis on CERCLA and RCRA. The regulatory revitw identifies compliance with environmental regulations and evaluates the interaction of CERCLA with other environmental regu· lations (e.g., permitted releases under CWA or CAA and reportable quantity requirements under CERCLA; RCRA· CERCLA interactions for remedial activities). The scope also includes evaluation of management practices for hazardous substances. Additionally, assessment of environmental pollution control and environmental 

monitoring programs for hazardous substances emphasizes both adequate understanding of environmental pathways and regulatory compliance. 

METHODOLOGY 

The Progra. is intended to help fulfill USDOE's obligations for federal facilities under the u.s. Environmental Protection Agency's (USEPA) CERCLA program as described in the USEPA Federal Facilities Program Manual for Implementing CERCLA Responsibilities of Federal Agencies (final draft). The CEARP is being implemented in five phases (Phase I - Installation Assessment, Phase II - Confirmation, Phase III · Technological Assessment, Phase IV - Remedial Action, Phase V · Compliance and Verification). These five CEARP phases are linked as indicated in Fig. 1. The correspondence among CEARP phases and USEPA CERCLA Program elements is presented in Table 1. The phases of CEARP are described below. 

• ! 
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Fig. 1. CEAR~ Decision Flow Chart. 
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TABLE 

correlation ot USDOE C!ARP and US!PA CERCLA Proqraa 
Y$QQI CJ'BP Ph••• 
Phase I 
(Installation Aaaeaa .. nt) 

Phase IIA 
(Monitorinq Plan) 

PhaH III 
(Site Characterization) 

Phase III 
(Tachnoloqy Aa .. a...nt) 

Phase IV 
{Rea.dial Action) 

PhaH v 
(Co~liance and verification) 

USIPA ptoqr11 !ltatnta 

Federal Facility Site Discovery and Identification, Pralt.inary Aaaeaaaent ' Initial Site Inapect~on 
R ... ininq Site Inapection • Raaedial Planninq {Raaadial Invaatiqation Saaplinq Plan) 

R..adial Planninq {R .. adial Invaatiqation) 

R-..dial Planninq (Feasibility Study ' Reaadial Action Selection) 

Raa.dial Iaplaaentation (Daaiqn ' Action) 

Final Site Inapection/Cloaeout ' Konitorinq Part ot Operation and Kaintanance 
Definition ot US&PA CERCLA Proqr .. 11..-nts 

1. Pnli•iaa Aa-IMJ!'' The pnc:ua ot collactinq and reviewinq availal:lle intoraation &bOUt a known or suspected b&&ardoua auD&tance aita or ralaaae and ua~nq thia intoraation to deteraina tAa .. qnitude ot the ha&ard, aource and natura or a relaaaa or potential relaaH, and the identity ot a raaponai.ble party, in order to tonNlata raaponaa aanaq...nt decisions. 

2. us;a Iupeet.ipua The activity ot collacti.nlf tielcl data troa a hazardous aubatanca aite tor the piU'pOH ot cbancteri&illq tne aaqnieude and aeverity ot the ttuard posed by the aite. The objective. are to qatber intoraation neceaaary to acore the aite utilizinq the Hazard Ranlti.nlf syat• (HJIS) and to detenine wtlether the site presents any i .. adiate da.nlf8r to tlle aurrow~di.nlf c-ity taat would requl.n a ~al action. The site inspection builcla on intoraation obtained durinq the pnlt.inary aaaea ... nt and includes onaite a~linq and ~nitorinq, aurvaya, taata, or other intoraation qatherinq tachniquas. 
3. RpftMial pleMimu The planninq pllaH ot a reaadial raapon" ia initiated at a sita prior to iapl ... ntinq tlla raaedial action. 
4. BpftMial Inyttt.ip'iipn; The portion ot a aubactivity in reaadial planninq involvinq an invaatiqation to qather the data nec .. aary to: (a) detenine tne natura and extant ot probl ... at the site: (b) eatabliab ~ial reapon" criteria tor the s~te; {c) identity praliainary alternative r..adial actionaJ and (d) support the technical and coat analyses ot tne altarnativ ... 

5. suaHPA plM: The actual vorll plan tor all tield activities in the ra•adial invaatiqation. The s-.plinq plan entails: (a) a specific outline ot avery aspect ot the worll that ia to be condUCted, includinq a..,le types, analyses, location and frequency: (b) a schedule with coat eatiaat .. to conduct eaCh taallJ and (c) identification ot project naecta, sucb aa operation plana, aateriala, recol'Cil .. pinq, aaaplinq e ... personnel needs. and a-.pli.nlf proc~. The aaapli.nlf plan also ~•• that quality aaauranca and health and aatety i"uaa are intaqral considerations in all aite worx. 

6. """ility ltydyr Portion of a sub&ctivity in reaedial planninq involvinq a study to: (a) evaluate alternative r..edial actions troa a tacbnlcal, anvironaantal, and cost attectivene.a perepectiveJ (b) rae~ tAa ~•t appropriate r.-.dial action: and (c) prepar. a conceptual cleaiqn, coat aatiaatae tor budqetary purpo ... , and a pralim1nary i.-pl...ntatioa llcbedUJ.e tor that action. 
1. Beeed1tl replpeeptetipn: The reaeaial activity vbicb beqine attar raaadial planninq has been coapletacl. For tadaral aqancy-laad projacta, r..-dial ~apl ... ntation encompasses the suoactiviti .. of r .... ial d .. iqn, ra.edial action, initial raaedial eeaaure, and operation and .. intenance. 

an•Hal oeeiqn; A aub&ctivity in reaadial i~l...ntation where the selected r..edy ia clearly defined ancl/or specified in accorclance witb anqinaerinq cr1tar1a (~·•·· a site action plan, a relocation plan, or anqineerinq dl'avinqe ancl specifications) in a bicl pacuqe, anaolinq i-.cliata iapl...ntation ot the r...cty. 
Bp!ldi•l te;tpp; A suoactivity in rea&dial i~l...ntation involvinq actual . i•pl...ntation, tollovinq d .. iqn, of tbe aelacted aaurce control and/or ott-s1ta raaad1al eeaaure. 

a. operation ao4 Maintentnse; The traataent or collection syst ... and aonitorinq thac are continued at a site attar a ra.ady has bean lmpleeantad. 



' 
Phase I - Installation Assessment. Phase I will assist in determining present compliance with environmental laws and ascertaining the magnitude of potential environmental concerns. Where insufficient data exist to accomplish this, information needed to complete the evaluation will be identified. The CEARP Phase I reports will provide documentation for USEPA CERClA Pre-remedial Activities, which include Federal Facility Site Discovery and Identification Findings (FFSDIF), Preliminary Assessment (PA), Site Inspection (SI), and Hazard Ranking System (HRS) Evaluation. Sites where negative findings result for the CERCLA FFSDIF process (e.g., potential sites that are found not to exist or spills that were removed through past remedial action) or sites determined to pose no threat of release for the USEPA CERCLA PA process (e.g., potential sites where a hazardous substance has completely decayed) will be recommended for no further action. Sites not posing a release threat will not be scored using the USEPA HRS and/or the USOOE Modified HRS (MHRS). This approach to HRS scoring is consis· tent with guidance provided to federal facilities by USEPA in the Federal Facility Program Manual for Im· plementing CERCLA Responsibilities of Federal Agtn· cies, final draft (Fig. 2). The HRS is used by USEPA to establish the National Priorities list (NPL) of facilities for attention under CERCLA. Effective February 18, 1986, federal sites meeting USEPA criteria for listing on the NPL can be listed. 

The USEPA HRS does not discriminate aaong different radioisotopes relative to their potential risk at potential CERCLA sites. Therefore, USOOE developed the MHRS (the MHRS was developed by Battelle, Pacific Northwest laboratories), which is a conceptually minor modification/addition to the HRS. The MHRS permits a better assessment of existing radiological risks. Therefore, potentially radioactive sites will be scored with USDOE's MHRS; and non-radioactive sites requiring HRS Evaluation will be scored with USEPA's HRS. Sites having significant potential for release of hazardous substances, that is, sites meeting USEPA criteria for being listed on the NPL, will be reco•· mended for future action in order to quantify the potential hazardous substance migration problem under CEARP Phase II activities. Sites not meeting USEPA criteria for listing on the NPL, but exceeding other applicable USDOE re.edial action criteria/guidelines (e.g., guidelines for the USOOE Surplus Facilities Management Program), and/or sites posing potential 
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Initial Phases of Federal Agency-lead Superfund Response Activities and Events. 

regulatory compliance concerns (e.g., RCRA-related r~medial activities), may also receive future attent:on under CEARP. 

Phase II- Confirmation. Phase II will (I) obtain needed information identified during Phase I. and (2) confirm the presence or absence of potential environmental concerns identified in Phase I. This will be accomplished through planning and carrying out measurement and sampling programs designed to examine potential sources of contaminants and potential environmental pathways. 

Phase II consists of Phase IIa (Monitoring Plan) and Phase IIb (Site Characterization). The two components of the Monitoring Plan are Description of Current Situation and Description of Plans (i.e., sampling plan; data management plan; health and safety plan; and quality assurance/quality control plan). A three-tiered approach will be used to develop the Monitoring Plan. The CEARP generic monitoring plan (GMP) will cover aspects of the Monitoring Plan salient to all Al CEARP installations. The GMP will encompass the full range of methods and procedures required for CEARP Site Characterization activities by providing reference methods/procedures for various media and contaminants, including USEPA-approved methods/ procedures. The installation monitoring plan (IMP) will cover aspects of the Monitoring Plan salient to a given AL CEARP installation. Pertinent information contained in the GMP will be incorporated into the IMP by reference. The site-specific monitoring plan (SSMP) will cover each site or aggregation of sites, as appropriate, at a given Al CEARP installation. Thus, several SSMPs may be prepared for an installation. The SSMP covers aspects of the Monitoring Plan that are salient to the site or aggregation of sites. Pertinent information contained in the GMP and IMP will be incorporated into the SSMP by reference. 
Phase II will provide documentation for two USEPA CERCLA Remedial Planning program elements: Remedial Investigation Sampling Plan and Remedial Investigation. 

Phase III - Technological Assessment. Phase III will propose and assess alternative technologies/approaches for eliminating or controlling the environmental problems identified in Phase II. The evaluation will .include assessment of technology effectiveness: impacts on health, safety, and the environment; and cost-benefit analysis, where appropriate. Phase III also will include identifying and developing site-specific criteria for field application and performing environmental impact evaluation as required by the National Environmental Policy Act. Phase !II reports will provide documentation for two Remedial Planning program elements of USEPA CERClA: Feasibility Study and Remedial Action Selection. 

Phase IV - Beftltdial Action. Phase IV will implement recommended site-specific remedial measures identified in Phase III. This could include applying engineering design and construction for remediation or control of environmental concerns. Phase IV will encompass requirements of Remedial Implementation program elements in USEPA CERCLA (i.e., Design and Action). 
phase y- Compliance and Verification. Phase.V will 
(1) verify and document the adequacy of.remed1al actions carried out in Phase IV, and (2) 1dent1fy and plan for monitoring requirements. Phase V will enc~mpass requirements of USEPA Final Site Inspection/Closeout and Monitoring. 



CEARP STATUS -- PHASE I 

Phase I of CEARP is being carried out as number of tasks performed by personnel of the Los Alamos National Laboratory's Environmental Surveillance Group. Phase I activities and reports should be completed during 1986. The following tasks have been completed or are underway at the eight AL installations. 
Records Search and Literatyre Syryey. Existing documents in the following categories are being reviewed and evaluated. 

environmental documents 
standard operating procedures - development or management plans appraisals, audits, inspections environmental monitoring reports - contingency/emergency pl~ns federal/state/local pen~its special/topical studies or reports - operational records/docuMents - history and mission documents - safety analysis documents - accident/incident investigation reports 

Information that is directly CEARP-related is being included and referenced, as appropriate, in CEARP Phase I reports. 

Employee Interviews. Past and current employees are being interviewed to identify undocu..nted incidents or management practices that could have resulted in environmental concerns. Employees being interviewed include (1) those f .. iliar with or having responsibility for past and current hazardous substances management practices and (2) those potentially having knowledge of past leaks or spills of hazardous substances. The number of interviewees for a single AL installation has ranged from approximately 20 to more than 60. Interview notes are being compiled and returned to the interviewees for verification. Relevant information from the interview process, which is intended to cover the complete history of the installation, is being Included in the CEARP Phase I reports. Names, positions, and period of position performance of the interviewees are being OMitted to preserve their anon~tty and ensure co.pliance with Employee Protection Requirements of CERCLA. 
Information collected from the interview process is being accepted at face value as an indicator of potential environmental concerns, but cannot be taken as 

documented proof of environmental perturbations. ~n 1 event or condition mentioned, that had and/or nas s1g· nificant potential for release of hazardous substances into the environment, is providing the basis for recommending that at least some confirmatory data be collected under CEARP Phase II. In some cases, where field verification has occurred, information obta1ned during the interview process has been more complete and accurate than that in installation records. 
Operational Reytew. Present and past hazardous substances management practices are being evaluated, including compliance with applicable environmental regulations. Special emphasis is being placed on those regulations that interface with CERCLA (e.g., CWA or CAA permitted releases and reportable quantity requirements under CERCLA). 

Identification of Potential CERCLA Sites. Sites that are contaminated or suspected of being contaminated as a result of historical or current practices, including leaks and spills, are being identified. Information for this process is being gathered during the CEARP records search and literature survey, employee interviews, and Investigation of current operations at AL installations. Preliminary physical surveys are being conducted to validate the presence or absence of conta~inated areas and to identify other signs of environMental stress or facility features that might indicate a potential for environmental concerns. Additionally, a preli~inary evaluation of potential migration pathways for hazardous substances is being made. Information obtained during identificat1on of contaminated areas is being used during the HRS/MHRS scoring process. 

Hazard Ranking Systam/Mgdif1ed Hazard Ranking System Scoring. Sites at AL installations meeting USEPA guidelines for scoring are being scored using the HRS or MHRS. The MHRS and HRS scores are being used for prioritizing sites potentially requiring remedial action during subsequent phases of CEARP. 

CEARP STATUS -- PHASE II 
The GMP and IMPs along with several SSMPs should be completed during 1986. Reconnaissance surveys (e.g., limited sampling of hazardous substances and geophysical surveys) will be conducted, as appropriate, to support SSMP development. Additionally, Site Characterization activities will be initiated for several high priority AL installation sites during 1986. 
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The schedule originally proposed for conduct of the integrated Site Characterization and Comprehensive Environmental Assessment and Response Program (CEARP) in late 1984 (Site Characterization Plans for The Los Alamos National Laboratory, Environmental Surveillance Group [HSE-8], Health Safety and Environment Division, October 16, 1984 Draft) has been substantially modified for several reasons: 

1. The scope of the site characterization program was initially limited to potential radioactive contamination problems. As it has become completely integrated with the CEARP the scope has expanded and more sites have been included. 

2. Conduct of Phase 1 has identified much more available information in the form of records, archives, and accessible employees than was originally contemplated. Accordingly Phase 1 activities have expanded in both scope and time, as well as the resources needed to complete the assessment. 

3. The level of resources, both fiscal and staffing, have limited the pace at which the expanded program could be carried out. 

At the present time a revised plan is being considered by Los Alamos National Laboratory and Department of Energy management from standpoints of both schedule and resource committments needed to accomplish the plan. The Department of Energy Los Alamos Area Office will request all funds and/or authorization to achieve the proposed CEARP schedule. Steps to be taken in seeking funds will be consistent with sections 1-4 and 1-5 of Executive Order 12088 as implemented by the Office of Management and Budget Circular A-106 (as ammended). The proposed schedule is subject to obtaining the requisite funds and/or authorizations for the particular programs and laboratory divisions involved. 

The proposed draft plan is based on the current status of information generated by about April 1986 by the Phase 1 investigations. In FY 85 and 86 these investigations have 
received approximately 6 man-years of effort. At present, this process has identified sites that are believed to require further work under either the continuation of Phase 1 activities or subsequent CEARP Phases 2 or 3. Additional Phase 1 work will be required for sites in at least 30 Technical areas and 24 designated waste disposal areas. This completion of Phase 1 will determine whether there are any other sites in those areas that may require at least Phase 2 confirmation. 

The 128 sites identified to date as requiring some Phase 2 and/or Phase 3 efforts were divided into subgroups to facilitate determination of importance and sequence for 
attention. 

The first grouping is the CEARP Priority defined as follows: 

HIGH - Significant regulatory compliance problem or significant environmental risk, 

MEDIUM - Potentially significant regulatory compliance problem or potentially 
significant environmental risk, and 



LOW - Potentially small regulatory compliance problem or potentially small environmental risk. 

The second grouping is based on the inclusion of a site in the Inventory of Federal Agencies Hazardous Waste Activities in January 1986 (RCRA Section 3016) as follows: 
, CATEGORY A - Site was listed for DOE to include on the Inventory, 

CATEGORY B - Site was identified to DOE as being potentially eligible for including in subsequennt updates of the Inventory, but insufficient information was available in January 1986 for determination, and 

CATEGORY C - Site is not presently believed eligible for the Inventory. 

The third grouping is a subjective estimate of the amount of effort likely to be required to complete CEARP Phases 2 and 3 for the site. These designations are simply large, medium, and small for use in estimating staffing requirements and budget planning 
A summary of the number of sites in each combination of categories is presented in Table A. A listing of the individual sites is presented in Attachment 4 to this Enclosure, which has the sites organized within designated Technical Areas of the Laboratory. Each site presently identified as requiring Phase 2 or 3 effort has both a CEARP Priority and Category designator. Enclosure 4 also lists the 147 sites for which subsequent action has yet to be determined during the completion of Phase 1. These sites are also organi-zed by the Technical Areas and designated Waste Disposal Areas believed to require further investigation under Phase 1. The CEARP Priority and Category designations for such sites are yet to be determined (TBD). 

This information has been used to develop a proposed schedule of activities over the next five fiscal years (FY 1987 through FY 1991) intended to complete CEARP Phases 1, 2 and 3 for the identified sites. A graphic presentation of the schedule is given in Figure A. 

The proposed schedule is broken into 5 subsections. The first section (Tasks 1 through 8) indicates the expectations for completion of the initial Phase 1 CEARP report. This portion of the schedule is presented at a larger scale in Figure B. The Initial Phase 1 report is presently nearing final stages of preparation and soon will be proceeding through the internal Laboratory and DOE review and approval process. The present expectation is that it should be ready for release outside DOE by the end of this calendar year (1986). The report will be a status report of the Phase I investigations as of early 1986. This will include discussion of the 128 sites identified for Phase 2 and 3 activities and identification of the 147 sites for which Phase 1 activities will continue as shown in Attachment 4. 

The second section of Figure A (Task 10) indicates the Phase I completion effort. This is presently expected to occupy all of FY 87 and will represent approximately 5 to 7 man years of effort. During that Phase I completion effort it can be anticipated that additional sites will be determined to need Phase 2 and/or 3 followup work. 

The third section of Figure A (Tasks 12 through 16) indicates the preparation of the CEARP Phase 2A Generic Monitoring Plan for Los Alamos. (See Attachments I, 5, and 6 of this Enclosure.) 

The fourth section of Figure A (Tasks 18 through 27) indicates the proposed timing of CEARP Phase 2 Activities for the various combinations of priority and category groups 



(see Table A for sumaries of numbers of sites and Attachment 4 for identification of sites by Technical Area). The sequencing of the activities is intended to address the most important known problems first, develop information on uncertain potentially important problems next, and finally develop information on all remaining possible problems. 

The fifth section of Figure A (Tasks 29 through 38) indicates the proposed timing of the , CEARP Phase 3 activities for the various combinations of priority and category groups. The rationale for sequencing activities is the same as for Phase 2. The Phase 3 activities are expected to be started well before the completion of Phase 2 for any given site. Phase 3 of necessity extends significantly beyond the end of Phase 2 because of the interdependency of information. Additionally, in at least some cases where remedial actions may be required, Phase 3 is intended to cover a significant series of interactions with appropriate agencies outside DOE and will included satisfying any National 
Environmental Policy Act requirements. 

Some tasks previously identified in the October 1984 Draft "Site Characterization Plans for the Los Alamos National Laboratory," have been carried out, though not as rapidly as the draft plan proposed. These tasks, where appropriate, will be discussed in the CEARP Phase 1 report or will be integrated into the current proposed plans for CEARP Phases 2 and 3. A brief discussion of the current status of these tasks is included in the following paragraphs organized in accord with the statement of the second portion of Question 13 of the NOD. 

Priority 1 Sites: 

T A-20: Sandia Canyon Site. The records search is complete. An instrumental survey for radioactivity has been completed. Soil sampling was conducted, analytical results are partially complete, but interpretation of the results will not be started until all results are available. Plans for some geophysical investigation are being developed. 

T A-27: Gamma Site. The records search is partially completed. An instrumental survey for radioactivity has been completed. Soil sampling was conducted, analytical results are partially complete, but interpretation of the results will not be started until all results are available. Former structure locations need to be surveyed in the field. Plans for some geophysical investigation are being developed. 

T A-33: HP Site. The records search is partially complete; former employees are continuing the task. In one of the firing areas an instrumental survey for radioactivity has been completed. Soil sampling was conducted, analytical results are partially complete, but interpretation of the results will not be started until all results are available. Plans for some geophysical investigation are being developed. Additional records searching remains to be performed for designated waste disposal areas K and E. 

Priority 2 Sites: 

T A-4: Alpha Site. Phase 1 tasks completed and will be included in the Phase I report. All abandoned structures have been removed; no radioactive contamination was found. Phase 2 and 3 tasks will be conducted as part of the revised plan. 

T A-5: Beta Site. Phase 1 tasks completed and will be included in the Phase I report. All abandoned structures except for one 35-foot deep uncontaminated shaft have been removed. Identified uranium contamination was removed. Phase 2 and 3 tasks will be conducted as part of the revised plan. 



T A-26: D-Site. Phase 1 tasks completed and will be included in the Phase 1 report. Phase 2 and 3 tasks will be conducted as part of the revised plan 

Area S. Phase 1 tasks completed and will be included in the Phase 1 report. Phase 2 and 3 tasks will be conducted as part of the revised plan. 

, Area W. Phase 1 tasks completed and will be included in the Phase 1 report. Phase 2 and 3 tasks will be conducted as part of the revised plan. 

All remaining Priority 2 Sites and all Priority 3 and 4 Sites: 

These sites require at least some further Phase 1 work. Available results will be included in the CEARP Phase 1 Report. Phase 2 and 3 tasks will be conducted as part of the revised plan. 



Total 
Priori tv Cateaorv Sites 

High A 9 

B 2 

c 13 

Medium A 5 

B 18 

c 35 

Low A 2 

B 2 

c 42 

Totals 128 

TABLE A 

Summary of Numbers of sites 
Identified for Phase 2 and 3 Activities 

by CEARP Priority and category 

Large Sites Medium sites 
Number Tech Areas Number Tech Areas 

1 15 3 15,16,39 

2 35,H 

8 2,6,16,22, 
35,H 

2 B,C 

2 21 3 11,36,39 

1 16 7 8/9,16,21 
33 Canyons 

4 25 

, 

Small Sites 
Number Tech Areas 

5 14,36,40, 
50,A 

5 16,33,53,K 

3 B,M,N 

13 3,6,7,8/9, 
11,12,14,15 
16,22,40,50 
55 

27 2,3,8/9,15, 
16,18,21,27, 
33,39,40,46, 
53, Hillsides 

2 E,F 

2 3,18 

42 various 

99 
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• . 
I. INTRODUCTION 

I.A. Background 

United States Department of Energy (DOE) facilities operate under a policy of full 
compliance with applicable environmental regulations while conducting their missions. 
The DOE Albuquerque Operations Office (AL) initiated the Comprehensive 
Environmental Assessment and Response Program (CEARP) in mid-1984 to help fulfill 
that commitment at installations within the AL complex. CEARP will also assist DOE in 
setting environmental priorities and will help provide justification for funding to carry 
out enhancements of existing programs or remedial actions where required. 
Implementation of CEARP will be realized by the combined forces of AL, individual 
DOE area offices, DOE prime contractors, Los Alamos National Laboratory, and other as
sistance as found to be necessary. 

I.B. Authority 

Authority to implement CEARP is primarily derived from the following DOE and 
AL orders: 

• Comprehensive Environmental Response, Compensation, and Liability Act Pro
gram (DOE 5480.14) 

• Hazardous, Toxic, and Radioactive Mixed Waste Management (DOE 5480.2 and 
AL 5480.2) 

• Prevention, Control, and Abatement of Environmental Pollution (Ch. XII of 
DOE 5480.1 and AL 5480.1) 

• Environmental Protection, Safety, and Heaith Protection Information Reporting 
Requirements (DOE 5484.1 and AL 5484.1) 

• Implementation of the National Environmental Policy Act (DOE 5440.1C and 
AL 5440.1B). 

State and federal regulations with particular importance to Los Alamos National 
Laboratory operations are qiscussed in Sec. IV. 

I.C. Puroose and Scope 

CEARP is a phased program to identify, assess, and correct existing or potential 
environmental problems. The review covers environmental regulations such as the 
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Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), the 
Resource Conservation and Recovery Act (RCRA), National Environmental Policy Act 
(NEPA), Clean Air Act (CAA), Clean Water Act (CWA), Safe Drinking Water Act (SDWA), 
Toxic Substances Control Act (TSCA), and the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA), with emphasis on CERCLA and RCRA. Past, current, and 
future practices to handle and dispose of hazardous substances, defined under CERCLA, 
are evaluated. In addition, environmental pollution control requirements and 
environmental monitoring programs for hazardous substances are evaluated for both 
adequate understanding of pathways and regulatory compliance. 

J.D. Methodology 

CEARP is being implemented in five phases, which exactly parallel DOE Order 
5480.14. Additionally, the U.S. Environmental Protection Agency (EPA) has prepared 
guidance for federal facilities to carry out their responsibilities under CERCLA. The 
EPA has outlined its plans and intentions in a series of program elements that are 
organized in a somewhat different fashion but constitute the same basic approach as 
CEARP (Federal Facilities Program Manual for Implementing CERCLA Responsibilities 
of Federal Agencies, final draft). The five CEARP phases are linked as indicated in Fig. 
1.1. CEARP includes a review of the major federal environmental regulations and serves 
two primary purposes: (1) determines compliance with environmental regulations and (2) 
evaluates the interaction of CERCLA with other environmental regulations, for example, 
permitted releases under the CWA or CAA that exceed reportable quantities under 
CERCLA, or RCRA-related remedial activities and CERCLA-related remedial activities. 
The purposes of individual CEARP phases are as follows. 

I.D.l. Phase I - Installation Assessment. Phase I objectives are to determine 
present compliance with environmental laws and to ascertain the magnitude of potential 
environmental concerns. Where insufficient data exist to accomplish this, the additional 
information necessary to complete the evaluation will be identified. The CEARP Phase I 
report will provide documentation for Phase I of the DOE CERCLA Order and for the 
following EPA CERCLA preremedial activities: (1) Federal Facility Site Discovery and 
Identification Findings (FFSDIF)--notification of newly discovered sites, including 
notification of negative findings, (2) Preliminary Assessment (PA), (3) Site Inspection (SI), 
and (4) Hazard Ranking System (HRS) evaluation (see I.E.8, the Hazard Ranking System). 
Sites at Los Alamos are recommended for no further action when CEARP findings 
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indicate (I) negative findings for the CERCLA FFSDIF process (e.g., potential sites that 
are found not to exist or spills that were removed in the past through remedial action), or 
(2) sites initially requiring notification for the FFSDIF process that are later found to 
pose no threat of release under CEARP for the EPA CERCLA PA process (e.g., potential 
sites where the hazardous substance initially identified because of its stability no longer 
persists in the environment). Consequently, sites at Los Alamos that no longer pose a 
threat of release are not included in the EPA HRS and DOE Modified HRS (MHRS). This 
procedure is consistent with guidance provided to federal facilities by EPA (Federal 
Facility Program Manual for Implementing CERCLA Responsibilities of Federal Agencies, 
final draft), see Fig. 1.2. 

Sites requiring HRS evaluation are scored as follows: (I) nonradioactive sites are 
scored with the EPA HRS and (2) radioactive sites are scored with the EPA's HRS and 
DOE's MHRS. Sites meeting EPA criteria to be listed on the National Priorities List 
(NPL) are recommended for future action under DOE CERCLA Phase II to quantify the 
potential migration problem. DOE CERCLA Phase II activities are consistent with EPA 
CERCLA. Sites that do not meet EPA criteria to be listed on the NPL but exceed other 
applicable DOE remedial action criteria/guidelines (e.g., guidelines for the DOE's Surplus 
Facilities Management Program) and/or sites posing potential regulatory compliance 
concerns (e.g., RCRA-related remedial activities) are recommended for future action 
under CEARP. No further action is recommended for sites not meeting these criteria. 

I.D.2. Phase II - Confirmation. Phase II objectives are to (I) obtain 
additional information identified as necessary during Phase I, (2) complete an 
environmental evaluation to confirm the presence or absence of potential environmental 
problems identified in Phase I, and (3) plan and carry out measurement and sampling 
programs as required to understand potential sources of contaminants and potential 
environmental pathways. Confirmed problems will be assessed for health or en
vironmental risk as a basis for setting priorities for remedial action or other follow-up ac
tions. Phase II will provide documentation for Phase II of the DOE CERCLA order 
(Phase IIA Monitoring Plan and liB Site Characterization) and for two EPA CERCLA 
remedial planning program elements (Remedial Investigation Sampling Plan and Remedial 
Investigation). 

I.D.3. Phase III - Technological Assessment. Phase III objectives are to 
develop plans for remedial actions or enhancements of existing programs by proposing 
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and assessing alternative technologies and approaches to eliminate or control 
,, environmental problems identified as needing correction in CEARP Phase II. The 

evaluation will include assessing the effectiveness of technology; impacts on health, 
safety, and the environment; and cost-benefit analysis where appropriate. This process 
will include identifying or developing appropriate criteria and performing any evaluation 
of 'environmental impact required by the NEPA. CEARP Phase III reports will provide 
documentation for Phase III of the DOE CERCLA Order and for two remedial planning 
program elements of EPA CERCLA (Feasibility Study and Remedial Action Selection). 

I.D.4. Phase IV - Remedial Action. Phase IV objectives are to implement 
the recommended site-specific remedial measures identified in Phase III, which could 
include engineering design and construction to remedy or control environmental problems. 
CEARP Phase IV will encompass requirements of the DOE CERCLA Order (Phase IV) 
and the remedial implementation program elements of EPA CERCLA (Design and Action). 

I.D.S. Phase V - Comoliance and Verification. Phase V objectives are to (1) 
verify and document the adequacy of remedial actions carried out in Phase IV, and (2) 
identify and plan for any continuing monitoring requirements needed to demonstrate 
control of migration or adequately recognize future problems. CEARP Phase V will 
encompass requirements of the DOE CERCLA Order Phase V and of the EPA Final Site 
Inspection/Closeout and Monitoring. 

I.E. Phase I Implementation 

Personnel of the Laboratory's Environmental Surveillance Group carried out 
CEARP Phase I at Los Alamos through a number of tasks, which are summarized below. 
Phase I activities have not been completed because of time and manpower limitations, but 
will be continued as indicated in Sec. V of this report. 

I.E.l. Records Search and Literature Survey. Although an extensive records 
search and a literature survey have been made, many more records need to be reviewed. 
The types of documents reviewed to date include: 

- environmental documents - standard operating procedures 
- development or management plans - appraisals, audits, inspections 
- environmental monitoring reports - contingency I emergency plans 
• federal/state/local permits - special/topical studies or reports 
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- operational records/documents - history and mission documents 
- safety analysis documents - accident/incident investigation reports 

Information acquired during the records search and literature survey that is di
rectly related to CEARP is included and referenced as appropriate in this report. A 
listing of documents surveyed during the review process is provided in Appendix F. 

I.E.2. Employee Interviews. Interviews at Los Alamos are being conducted 
as needed during the Phase I review process. Employees or retirees who were identified 
as having potentially usef~l information were contacted and, if locally available and 
willing, were interviewed directly. If the information was modest in nature or if 
distances were too large, interviews were conducted by telephone. To date, there have 
been 24 direct and 30 telephone interviews for the 'overview of past operations' portion 
of Sec. V. In each interview category, about half of the people contacted had worked at 
Los Alamos during World War II. Many of them continue to work at the Laboratory in 
various capacities to the present time or worked until their retirement. Those chosen to be 
interviewed all had direct personal knowledge of the sites or issues for which they were 
interviewed. Often, they were recommended by their peers as being the ·most 
knowledgeable about the subject. Persons interviewed were asked to describe operations 
in their area of expertise, including waste handling and clean-up procedures and spills or 
other instances that could have resulted in environmental contamination. In direct 
interviews, two or three interviewers were usually involved for each person interviewed. 
Notes taken during the interview were given to the person interviewed to review for 
accuracy. Information from the interview process is included as appropriate in the 
CEARP Phase I report. However, names, positions, and period of position performance 
have been omitted to preserve anonymity and ensure compliance with employee protection 
requirements of CERCLA (Sec. 110 of CERCLA). 

It is important to remember that the information collected represents individual 
recollection of events and conditions that happened as many as 42 years ago. This in
formation was used as an indicator of potential environmental concerns and cannot be 
taken as documented proof of environmental perturbations. However, any event or condi
tion having the potential to release hazardous substances into the environment provides 
the basis for obtaining confirmatory data under CEARP, ensuring that all suspect sites 
are characterized, and potential sources for release of hazardous substances are not 
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overlooked. The intent is to have definitive documentation by the end of Phase II 
confirming the presence or absence of any environmental problems. 

For current Laboratory operations, numerous employees were contacted either in 
person or by telephone. The results are in Sec. V. 

I.E.3. Evaluation of Waste Management. Present and past management 
practices for hazardous substances are !.: ~ing reviewed and evaluated. Information for 
this process was gathered during the CEARP records search and literature survey, 
employee interviews, and investigation of current operations at Los Alamos. 

I.E A. Identification of Contaminated Areas. Sites that have been 
contaminated or are suspected to be contaminated as a result of current or former 
practices, including leaks and spills, are being identified. Information for this process is 
being gathered during the CEARP records search and literature survey, employee 
interviews, and investigation of current operations at Los Alamos. 

I.E.5. Evaluation of Compliance with Environmental Regulations. An 
evaluation of compliance with applicable environmental standards and regulations, 
including DOE orders and internal guidelines, is being conducted. Special emphasis was 
placed on those regulations that interact with CERCLA (e.g., permitted releases under the 
CWA or CAA that exceed reportable quantities under CERCLA). 

I.E.6. Preliminary Physical Survey. A preliminary physical survey of 
portions of Los Alamos is being conducted to validate observations from the CEARP 
document search and interviews and to identify any other signs of environmental stress or 
facility features that might indicate a potential for contamination. 

I.E.7. Pathway Evaluation. A preliminary evaluation of potential migration 
pathways for hazardous substances is being made. 

I.E.8. The Hazard Ranking System (HRSl. The HRS is used by EPA to 
establish a National Priorities List of facilities for initial attention under CERCLA. 
Effective Feb. 18, 1986, federal sites meeting criteria to be listed on the NPL can be listed 
there. 
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The EPA HRS, however, does not discriminate among different radionuclides 
relative to their potential risk at potential CERCLA sites. Therefore, DOE developed the 
Modified Hazard Ranking System (MHRS), which is a conceptually minor 
modification/addition to the HRS. The MHRS permits a better assessment of existing 
radiological risks. Therefore, potentially radioactive sites are scored with DOE's MHRS 
and EPA's HRS, and nonradioactive sites requiring HRS evaluation are scored with the 
EPA's HRS. 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

Designated Technical Areas 

TA-0: 

TA0-1-IN-1-SW: ULR-139 incinerator - solid wastes 

TA-1: 

TA1-1-0-I-RW: Canyon below TA-1-138 - plutonium 

TA1-2-0/ST-I-RW: Septic tank TA-1-140 - uranium 

TA1-3-L-I-HW/RW/SW: Near Bailey Bridge - radionuclides and debris 

TA-2: 

TA2-1-0-I-RW/HW: Canyon- chromium and radionuclides 

TA2-2-UST-A/I-RW: Underground waste storage tanks- radionuclides 

TA2-3-UST-1-PP: Underground storage tank - gasoline 

TA2-4-0-I-HW: Photoprocessing outfall - chemicals 

TA2-5-CA-I-RW: Hillside- radionuclides 

CEARP** 
RELATIVE 
PRIORITY 

TBD# 

Medium 

Medium 

Low 

Low 

Medium 

TBD 

Low 

Low 

TA2-6-CA-I-RW/HW: Operational releases - radionuclides and chemicals TBD 

LOS ALAMOS NATIONAL LABORATORY June 1986 

CEARP CATEGORY*** 

TBD 

c 

c 

c 

c 

c 

TBD 

c 

c 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA·3: 

TA3·1·0/CA·A/I·HW: Cooling tower · chromiliD discharges from past operations 

TA3·2·CA·I-HW: VaCUliD pump oil • mercury 

TA3·3·0·1-HW/PP: Canyon areas below motor pool - oils and organics 

TA3·4·SI-I-RW: Solar pond · Sigma Mesa - low levels of radionuclides 

TA3·5·CA·A·RW: Van de Graaf · tritiliD 

TA3·6·0·A/I·HW/RW: Outfalls (including photoprocessing) - radionuclides and chemicals 

TA3·7·CA·A/I·HW/PP: Capacitor storage · oils and PCBs 

TA3·8·CA·I·HW/RW: Firing pits · high explosives and uraniliD 

TA3-9·CA·A/I·PP: Waste oil storage 

TA3·10·SI·I·HW: Mud pit at geothermal site · chemicals 

TA3·11·L·A·SW/HW: County landfill · friable asbestos 

TA3·12·CA-A-HW/PP: Asphalt plant (including surface storage tanks) - chemicals, organics, and fuel 

TA3·13·SST/UST·A·RW/HW: Waste storage tanks · radionuclides, chemicals, and organics 

TA3·14·S·A·RW/HW: Sumps· radionuclides, chemicals, and organics 
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CEARP** 
RELATIVE 
PRIORITY 

MediliD 

MediliD 

MediliD 

Low 

Low 

Low 

High 

Low 

High 

Low 

MediliD 

MediliD 

TBD 

TBD 

• 

CEARP CATEGORY*** 

.. 
B 

c 

c 

c 

c 

c 

c 

B 

c 

c 

c 

c 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA3-15-CA-I-HW: Burning sites - explosives 

TA3-16-CA-A-HW: Drun storage - chemicals and organics 

TA3-17-UST/S-A-HW/PP: Underground storage tanks - used oils and solvents 

TA3-18-CA-A/I-HW: Pesticide storage 

TA3-19-UST-A-PP: Underground storage tanks- diesel and gasoline 

TA3-20-UST-A/I-PP: Underground storage tanks at power plant 

TA3-21-UST-A/I-PP: Underground storage tanks at steam plant 

TA-4: 

TA4-1-L-I-RW/HW: Burial of debris from firing site -high explosives and uraniun or depleted uraniun 

TA4-2-CA-I-RW/HW: Firing site - explosives and uraniun or depleted uraniun 

TA4·3-0-I-HW: Photoprocessing outfall - chemicals 

TA-5: 

TAS-1-L-1-HW/RW: Burial of debris from firing site - explosives and uraniun or depleted uraniun 

TAS-2-CA-I-RW/HE: Firing site - explosives and uraniun or depleted uranium 

TAS-3-0-I-HW: Outfalls (including photoprocessing) - cadmium and silver 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Low 

Low 

Low 

Low 

Low 

TBD 

CEARP CATEGORY*** 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

c 

c 

c 

c 

c 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAl CEARP SITES* 

TA·6: 

TA6·1·ST/S·I·HW: Septic tank and sump · explosives 

TA6·2·CA·A·HW/PP: Stored capacitors and waste oil drl.IIIS · PCBs, organics, and oils 

TA6·3·CA·I·HW: Disposal area · solvents 

TA6·4·L·I·HW/RW: Disposal pits · explosives and uranil.lll 

TA6·5·CA·I·HW: Concrete bowl · explosives 

TA6·6·CA·I·HW/RW: Asphalt pad · explosives and depleted or natural uranillll 

TA6·7·ST/O·I·HW/RW: Septic tank and outfall · explosives and radionuclides 

TA6·8·UST·I·PP: Underground storage tank· gasoline 

TA6·9·UST·I·RW/HW: Partially covered tank near TA6·5·CA·I·HW,RW · radionuclides and explosives 

TA6·10·CA·I·HW: Operational contamination · explosives 

TA·7: 

TA7·1·CA·I·RW/HW: Firing pits · explosives and radionuclides 

TA7·2·CA·I·HW: Berm area 
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CEARP** 
RELATIVE 
PRIORITY 

Low 

High 

Medillll 

Low 

Low 

Low 

TBD 

TBD 

TBD 

TBD 

Medillll 

Low 

CEARP CATEGORY*** 

c 

c 

B 

c 

c 

c 

TBD 

TBD 

TBD 

TBD 

B 

c 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA-8 and 9: 

TAB-1-UST-1-PP: Underground fuel tanks 

TA8&9-1-L-I-HW/RW: Several areas -- explosives, uranillll and live ammunition 

TA8&9-2-0-A-HW: Photoprocessing outfall - chemicals 

TA8&9-3-CA-I-HW/RW: Firing areas - explosives and radionuclides 

TA8&9-4-0-A/1-HW: Chemical drains - chemicals 

TA8&9-5-0-I-HW: OUtfalls - explosives 

TA8&9-6-ST-1-HW/RW: Septic tanks - explosives and radionuclides 

TA9-1-S-I-HW: Alllllinllll settling basin - explosives and chemicals 

TA9-2-CA/S/ST/O-A-HW: Explosives operations - explosives 

TA9-3-S-I-HW: Basket pit - explosives 

TA-10: 

TA10-1-CA-I-RW/HW: Subsurface strontillll and chemicals 

LOS ALAMOS NATIONAL LABORATORY June 1986 

CEARP** 
RELATIVE 
PRIORITY 

TBD 

Medilm 

Low 

Medilm 

Medilm 

Low 

TBD 

Medillll 

TBD 

TBD 

TBD 

CEARP CATEGORY*** 

TBD 

B 

c 

c 

c 

c 

TBD 

c 

TBD 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA-11: 

TA11·1·CA·A·HW: Drop tower · explosives 

TA11·2·SI/S·A·HW: Sumps and catch basins · explosives 

TA11·3·CA·I·HW: Projectile catchment berm 

TA11·4·ST·A·HW: Septic tank · explosives 

TA11·5·CA·I·RW/HW: Firing sites · explosives and depleted uranillll 

TA-12: 

TA12·1·CA·I·RW/HW: Firing pit · depleted uranillll and explosives 

TA12·2·CA·I·HW: Burning debris · explosives 

TA-13: 

TA13·1·CA·I·RW: Canyon shelf northeast of site · radionuclides 

TA-14: 

TA14·1·CA·A/I·HW/RW: Firing sites · depleted uranillll, lead, and beryllillll 

TA14·2·CA·A·HW/RW: Firing site 14·23 · depleted uranillll, lead, and beryllillll 

TA14·3·CA·I·HY: Explosives burning · barillll 

LOS ALAMOS NATIONAL LABORATORY June 1986 

CEARP** 
RELATIVE 
PRIORITY 

Medillll 

Medillll 

Low 

TBD 

TBD 

Medillll 

TBD 

TBD 

Medillll 

High 

TBD 

CEARP CATEGORY*** 

B 

B 

c 

TBD 

TBD 

B 

TBD 

TBD 

B 

A 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA14-4-S-A-HW: Filter box- explosives 

TA14-5-IN-A-HW: Incinerator - solvents 

TA14-6-ST-A-HW: Septic tank - explosives 

TA-15: 

TA15-1-CA-I-HW/RW: Several potential hazardous waste areas 

TA15-2-CA-I-HW: 15-184 burning area - explosives 

TA15-3-CA-I-HW/RW: EF Site - depleted uranium, lead, and beryllium, 

TA15-4-CA-A-HW/RW: Ector pad- depleted uranium, thorium, lead, mercury, and beryllium 

TA15-5-CA-A-HW/RW: IJ Site- depleted uranium, lead, and beryllium 

TA15-6-S-I-HW: Acid sump- chemicals 

TA15-7-CA-I-HW/RW: Vacuum pump oil disposal - mercury and tritium 

TA15-8-CA-I-RW: EF burning area - depleted uranium 

TA15-9-CA-I-HW: Dry well - chemical waste 

TA15-10-CA-A/I-RW/HW: Firing areas - uranium of depleted uranium and beryllium 

TA15-11-CA-I-RW/HW: Test holes - explosives and tritium 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

TBD 

Medium 

High 

High 

Medium 

Medium 

Low 

Low 

TBD 

TBD 

TBD 

TBD 

CEARP CATEGORY*** 

TBD 

TBD 

TBD 

B 

A 

c 

c 

c 

c 

c 

TBD 

TBD 

TBD 

TBD 
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I 

POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA15·12·UST·I·PP: Underground fuel storage tank 

TA15·13·CA·I·RW/HW: Burn pit · explosives and radionuclides 

TA15·14-L·I·HW: Southeast of EF Site· beryllium 

TA15·15·ST·A/I·RW/HW: Septic tanks· radionuclides and explosives 

TA15·16·0·A/I·HW: OUtfalls · organics and chemicals 

TA15·17·CA·I-RW: Bunkers · uranium 

TA15·18-L·I·RW: Near 184 · uranium 

TA15·19·CA·A·HW/RW: Phermex pad· depleted uranium, thorium, lead, mercury, and beryllium 

TA-16: 

TA16·1·CA·A/I·HW: Several potential hazardous waste areas 

TA16-2·S·A/I·HW: Sumps · explosives slurry 

TA16·3·CA·A·HW: Drying beds · explosives 

TA16·4·SI·I·HW: Old Ponds - explosives (up to 20% by weight) 

TA16-S·CA·I·HW: Abandoned structures and associated drain fields · explosives and asbestos 

TA16·6·CA·I-HW: Firing sites · explosives 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Medium 

High 

Medium 

High 

Medium 

Medium 

CEARP CATEGORY*** 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

B 

c 

c 

c 

c 

c 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA16-7-CA-A-HW: Burning ground - explosives 

TA16-8-S/O-A/I-HW: Sumps and outfalls - explosives and chemicals (including silver) 

TA16-9-IN-A-HW: Incineration cage - explosives 

TA16-10-CA-A-HW: Dry wells 

TA16-11-ST-A/I-HW: Septic tank - explosives 

TA16-12-UST-A/I-PP: Storage tanks (including S-site steam plant and service station) 

TA-18: 

TA18-1-CA-I-HW/RW: Two firing sites - explosives, cadmiun, Lead, berylliun, and uraniun 

TA18-2-0-I-HW/RW: Drains (including photoprocessing) - silver and uraniun 

TA18-3-CA-I-HW/RW: Drop tower - uranium and explosives 

TA18-4-CA-I-HW/RW: Bullet testing area - Lead and uraniun 

TA18-5-CA-I-HW: Acid settling pit - chemicals 

TA18-6-CA-I-HW: Decommissioned waste pit and hoist 

TA18-7-ST-I-RW/HW: Uraniun and berylliun 

TA18-8-UST-I-PP: Underground storage tanks 
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CEARP** 
RELATIVE 
PRIORITY 

High 

Mediun 

Mediun 

TBD 

TBD 

TBD 

Low 

Low 

Mediun 

Mediun 

TBD 

TBD 

TBD 

TBD 

CEARP CATEGORY*** 

A 

c 

c 

TBD 

TBD 

TBD 

B 

c 

c 

c 

TBD 

TBD 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA-19: 

TA19-1-ST-I-HW/RW: Septic tank 

TA-20: 

TA20-1-CA-I-RW/HW: Three disposal pits -depleted uranium, explosives, and beryllium 

TA20-2-CA-I-HW/RW: Firing sites - uranium, explosives, and beryllium 

TA-21: 

TA21·1·CA·I·HW/RW: Leaks and spills · radionuclides and chemicals 

TA21·2·0·1·HW/RW: Canyon · radionuclides and chemicals 

TA21·3·CA·I·HW/RW: Acid digester pit · radionuclides and chemicals 

TA21·4·CA·I·HW/RW: Brick cisterns · radionuclides and chemicals 

TA21·5·CA·A·HW: Container storage · chemicals 

TA21·6·CA·A·HW: Piping/tunnels · asbestos 

TA21-7-ST-I-HW/RW: Septic tanks· radionuclides and chemicals 

TA21·8·UST/S·I·RW/HW: Storage tanks and sumps · radionuclides and chemicals 
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CEARP** 
RELATIVE 
PRIORITY 

Low 

Low 

low 

Medium 

Medium 

Medium 

Medium 

Medium 

Medium 

TBD 

TBD 

CEARP CATEGORY*** 

c 

c 

c 

B 

c 

c 

c 

c 

c 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA21-9-0-A-RW: Sanitary treatment plant outfall - radionuclides 

TA21-10-L-I-HW/RW/SW: surface disposal areas - radionuclides and chemicals 

TA21-11-CA-J-RW/HW: Seepage pits- radionuclides and chemicals 

TA21-12-0-A-RW/HW: Cooling water and associated outfalls 

TA21-13-UST-A-PP: Underground storage tanks - organics and diesel 

TA21-14-CA-I-RW: Disposal area- radioactive liquids 

TA21-15-CA-A-HW: Waste storage area - waste oils contaminated with PCBs 

TA21-16-SST-A-HW/RW: Waste storage prior to transfer to TA-50 - radionuclides and chemicals 

TA-22: 

TA22-1-0-I-HW: Plating shop outfall - chromium, cyanide, gold, lead, copper, zinc, nickle 

TA22-2-CA-I-HW: 22-1 pit - explosives 

TA22-3-0-A-HW: OUtfalls (including photo etch) - explosives and chemicals 

TA22-4-CA-A-HW: Dry wells - explosives and chemicals (photo etch solutions) 

TA22-5-S-A/I-HW: Sumps - explosives 

TA22-6-ST-A/I-HW: Septic tanks - explosives and chemicals 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

High 

Medium 

TBD 

TBD 

TBD 

TBD 

CEARP CATEGORY*** 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

c 

B 

TBD 

TBD 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA22-7-L-I-RW/HW: Disposal pit - explosives and uranium 

TA-26: 

TA26-1-L-I-RW: Canyon - uranium 

TA26-2-ST-I-RW: Septic tank - uranium 

TA-27: 

TA27-1-L-I-HW/RW: Burial pit with live ammunition- explosives and uranium 

TA27-2-CA-I-HW/RW: Firing pits - explosives and uranium 

TA27-3-CA-1-HW: Impact zone - shells 

TA-31: 

TA31-1-ST-I-HW: Septic tank 

TA-32: 

TA32-1-ST-I-RW: Septic tank- radionuclides 

TA32-2-0-I-RW: Septic tank outfall - radionuclides 

LOS ALAMOS NATIONAL LABORATORY June 1986 

CEARP** 
RELATIVE 
PRIORITY 

TBD 

low 

TBD 

Medium 

Medium 

TBD 

Low 

Low 

TBD 

CEARP CATEGORY*** 

TBD 

c 

TBD 

c 

c 

TBD 

c 

c 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA-33: 

TA33·1·CA·A·RW: Operation releases and accidental spills · tritillll 

TA33·2·0/S·A/I·RW/HW: OUtfalls (including K outfall) · tritillll, uranillll, beryllillll, and organics 

TA33·3·L·l·RW/HW: Disposal pit areas • uranillll, Lead, beryllillll, and explosives 

TA33·4·CA·I·HW/RW: Firing sites · uranillll and explosives 

TA33·5·L·I·RW: Disposal pits · depleted uranillll 

TA33·6·CA·I·RW/HW: Burning pit · uranillll and explosives 

TA33·7·CA·I·RW: Gun firing areas · uranillll 

TA33·8·L·I·SW/HW: Landfill areas· debris and beryllillll 

TA33·9·ST·A/I·RW: Septic tanks · radionuclides 

TA-35: 

TA35·1·CA·A·HW: Oil storage and treatment areas · PCBs and organics 

TA35·2·CA·A·HW: Capacitor storage areas · PCBs and organics 

TA35·3·0·I·RW: Canyon · strontillll, fission products, plutonillll, tritillll 

TA35·4·0·A/I·HW: Outfalls · chemicals and organics 
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CEARP** 
RELATIVE 
PRIORITY 

Medillll 

High 

Medillll 

Medillll 

low 

TBD 

TBD 

TBD 

TBD 

High 

High 

High 

TBD 

CEARP CATEGORY*** 

c 

c 

c 

c 

c 

TBD 

TBD 

TBD 

TBD 

B 

c 

c 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA35·5·L·I·SW: Surface disposal areas · debris 

TA35·6·UST·A·PP: Underground storage tanks · oil, diesel, and mineral oils 

TA35·7·UST/ST·I·RW: Septic tanks, waste tanks, and lines · radionuclides 

TA35·8·CA·I·RW: Surface and subsurface piping and ducts · plutonium 

TA35·9·CA·A·HW/PP: Drum storage area · oils and PCBs 

TA35·10·SI·A·HW/PP: Lagoon · mineral oils and chemicals 

TA35·11·SI/O·A·HW/RW: Sanitary lagoon· chemicals and radionuclides 

TA35·12·SI/O·I·PP: Lagoons · mineral oils 

TA35·13·UST·I·PP: Underground storage tank · diesel fuel 

TA·36: 

TA36·1·CA·I·HW/RW: Burning areas· explosives and uranium 

TA36·2·0·A·HW: Photoprocessing outfall · chemicals 

TA36·3·CA·A·HW/RW: Firing sites · uranium and explosives 

TA36·4·CA·I·HW/RW: Firing sites· uranium, explosives, barium, lead, zinc, and beryllium 

TA36·5·CA·A·RW: Scrap yard · uranium 

TA36·6·S·A·HW/RW: Sump pit · explosives and uranium 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

High 

Low 

Medium 

TBD 

TBD 

TBD 

CEARP CATEGORY*** 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

A 

c 

B 

TBD 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA36-7-ST-A-HW/RW: Septic tanks - explosives and uranium 

TA-39: 

TA39-1-CA-I-HW: Burning areas at 39-6 and 39-57 - explosives 

TA39-2-L-I/A-RW/HW: Unmarked disposal pits (1 active; 2 inactive) 

TA39-3-CA-A-RW/HW: Firing areas - uranium, explosives, beryllium, mercury, lead, and copper 

TA39-4-ST-A/1-HW: Photoprocessing septic tanks - chemicals 

TA39-5-CA-A-RW/HW: Gun firing area - explosives, uranium, and heavy metals 

TA39-6-IN-I-SW: Incinerator- solid wastes 

TA-40: 

TA40-1-CA-I-HW: Burn pit - explosives 

TA40-2-CA-I-HW: Firing pit - explosives 

TA40-3-CA-A-HW: Firing pads - explosives 

TA40-4-L-I-HW: Hazardous waste areas - explosives 

TA40-5-0-A/1-HW: OUtfalls - explosives and silver 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

High 

Medium 

Medium 

Low 

TBD 

TBD 

High 

Medium 

Medium 

Medium 

TBD 

CEARP CATEGORY*** 

TBD 

A 

c 

B 

c 

TBD 

TBD 

A 

B 

c 

c 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA40-6-S-A-HW: Sump - explosives 

TA40-7-CA-I-HW: Scrap storage area - explosives 

TA-41: 

TA41-1-CA-A/I-RW: Areas receiving operation releases and spills - tritium 

TA41-2-ST-I-RW: Septic tanks - radionuclides 

TA41-3-0-A-HW/RW: Sanitary treatment plant and outfall - radionuclides 

TA-43: 

TA43-1-IN-I-HW: Incinerator 

TA43-2-CA-I-RW: Sealed underground piping - radionuclides 

TA-45: 

TA45-1-0-I-HW/RW: Canyon- radionuclides and chemicals 

TA45-2-CA-I-HW/RW: Underground piping - radionuclides and chemicals 

TA-46: 

TA46-1-0-I-HW/RW: 46-53 outfall - plutonium and chemicals 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

Low 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

Medium 

CEARP CATEGORY*** 

TBD 

TBD 

c 

TBD 

TBD 

TBD 

TBD 

TBD 

TBD 

c 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA46·2·SI·A·HW/RW: Sanitary lagoons · radionuclides and chemicals 

TA46·3·ST·I·HW/RW: Septic tanks and drains · beryllillll and uranillll 

TA46·4·0·A/I·HW/RW: Outfalls · beryllillll and uranillll 

TA46·5·CA·A/I·HW/RW/PP: Spills and releases · uranillll, acids, and oils 

TA46·6·CA·A·HW/PP: Drum storage · oils and PCBs 

TA46·7·S·I·HW/RW/PP: Sumps · beryllillll, acids, uranillll, and oils 

TA46·8·0·I·RW/HW: Canyon· lithillll hydroxide and uranillll 

TA46·9·SI·I·HW: Experimental solar ponds 

TA-48: 

TA48·1·UST·A/I·HW/RW: Waste tanks· chemicals, organics, and radionuclides 

TA48·2·0/SI·A·HW/RW: Outfalls and surface impoundments 

TA48·3·CA·A·HW: Mercury storage 

TA48·4·CA·A·HW/RW/PP: Orllll storage· chemicals, radionuclides, and oils 

TA48·5·ST·I·RW/HW: Septic tank· radionuclides and chemicals 
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CEARP** 
RELATIVE 
PRIORITY 

Medillll 

TBO 

TBO 

TBD 

TBO 

TBD 

TBO 

TBD 

TBO 

TBD 

TBO 

TBO 

TBO 

CEARP CATEGORY*** 

c 

TBO 

TBO 

TBO 

TBO 

TBO 

TBO 

TBO 

TBO 

TBO 

TBO 

TBO 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

TA-49: 

TA49-1-CA-I-HW/RW: Seepage pit - chemicals and rad.ionuclides 

TA49-2-CA-1-RW: Debris pit - radionuclides 

TA-50: 

TA50-1-CA-A-HW/RW: Liquid waste and batch treatment plant - chemicals and radionuclides 

TA50-2-0-A-HW/RW: OUtfall areas- chemicals and radionuclides 

TA50-3-0-A-HW/RW: Canyons- chemicals and radionuclides 

TA-52: 

TA52-1-CA-I-RW: Filter pit - uranium and fission products 

TA52-2-0-A/I-RW: OUtfalls - radionuclides 

TA52-3-UST/S-I-RW: Drains, pipes, SllllpS, and tanks - radioactive and fission products 

TA-53: 

TA53-1-CA-I-HW: 53-2 disposal pit - organics and chemicals 

TA53-2-SI/O-A-HW/RW: Lagoons and outfalls - chemicals and radionuclides 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

High 

Medillll 

TBD 

Low 

TBD 

TBD 

High 

Medillll 

,· 

CEARP CATEGORY*** 

TBD 

TBD 

A 

B 

TBD 

c 

TBD 

TBD 

c 

c 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* CEARP** CEARP CATEGORY*** 
RELATIVE 
PRIOR.l!l 

TA53·3·CA·A-HW/RW: Waste storage tanks - organics and radioactive material High c 

TA53·4-CA·A·HW/RW: Container storage - organics, PCBs, and radioactive material Medillll c 

TA53·5-0·A-RW: Cooling tower outfalls TBD TBD 

TA-55: 

TA55·1·CA·I·HW: Solvent spills Medillll B 

TA55·2·CA·A·PP: Waste oil storage TBD TBD 

TA55·3·UST·A·PP: Underground storage tanks - diesel TBD TBD 

TA-57: 

TA57-1-CA·A·HW: Operational releases Low c 

TA57-2-CA·A·HW: Drilling mud pits - arsenic, cadmillll, boron, lithillll, and fluorine Low c 

TA57-3-0·A·HW: OUtfalls - arsenic, cadmillll, boron, lithillll, and fluorine TBD TBD 

TA57·4·L·I·HW: Disposal areas for geothermal investigation residues TBD TBD 
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POTENTIAL CEARP SITES* 

Designated Disposal Areas 

Area A: Disposal - inactive 
Radioactive sludge in buried "General's Tanks" 

Area 8: Disposal (chemical pit) - inactive 
Chemical pit 

Area C: Disposal (chemical pit) - inactive 
Chemical pit 

Area D: Disposal - inactive 

Area E: Disposal - inactive 
Pits (identification) 

Area F: Disposal - inactive 
Pits (identification) 

Area G: Disposal - active 

Area H: Disposal 

LOS ALAMOS NATIONAL LABORATORY 

POTENTIAL CEARP SITES 

June 1986 

CEARP** 
RELATIVE 
PRIORITY 

TBD 
High 

TBD 
Mediun 

TBD 
Mediun 

TBD 

TBD 
Low 

TBD 
Low 

TBD 

TBD 

CEARP CATEGORY*** 

A 
A 

A 
A 

A 
A 

TBD 

A 
A 

A 
A 

A 

A 
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POTENTIAL CEARP SITES* 

Area H: Disposal 
Active 
Inactive 

Area J: Disposal · inactive 

Area K: Disposal - inactive 
Hazardous waste disposal (solvents) 

Area L: Waste storage - active 

Area M: Disposal - inactive 
Surface contamination from runoff 

Area N: Disposal - inactive 
Pits 

Area P: Disposal - inactive 

Area Q: Disposal - inactive 
Trench 

Area R: Disposal - inactive 

LOS ALAMOS NATIONAL LABORATORY 

POTENTIAL CEARP SITES 

June 1986 

CEARP** 
RELATIVE 
PRIORITY 

TBO 
High 
High 

TBO 

TBO 
High 

TBD 

TBO 
Medium 

TBO 
Medium 

TBO 

TBO 
Low 

TBD 

CEARP CATEGORY*** 

A 
A 
A 

TBD 

TBD 
c 

A 

A 
A 

A 
A 

A 

TBD 
c 

A 

PAGE-22 



POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* CEARP** CEARP CATEGORY*** 
RELATIVE 
PRIORITY 

Area S: Experiment area NA## NA 

Area T: Disposal · inactive TBD A 

Area U: Disposal · inactive TBD TBD 

Area V: Disposal · inactive TBD TBD 

Area X: Disposal · inactive TBD TBD 

Area Y: Disposal · active NA TBD 

Area Z: Disposal · inactive TBD TBD 

Area AA: Disposal · active TBD TBD 

Area AB: Disposal · inactive TBD A 

Other locations 

LOS ALAMOS NATIONAL lABORATORY June 1986 PAGE-23 



POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

Other Locations 

City Dump (airport): 

Uranium disposal 

Industrial waste Lines: 

1964 leak 

Liquid HE Disposal 

Canyons: 

Chemical and radionucl ide contamination 

Airport Incinerator: 

Solid waste incinerator 

Incinerator residue disposal area 
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CEARP** 
RELATIVE 
PRIORITY 

Low 

Low 

Low 

Medium 

TBD 

TBD 

. 
CEARP CATEGORY*** 

c 

c 

c 

c 

TBD 

TBD 
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POTENTIAL CEARP SITES 

POTENTIAL CEARP SITES* 

Fuel Tank Farm 

Storage tanks 

!....,act zones 

Firing range 
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CEARP** 
RELATIVE 
PRIORITY 

TBD 

TBD 

TBD 

CEARP CATEGORY*** 

TBD 

TBD 

TBD 
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* Sites are designated as follows: - technical area CTA)-site identification number within the TA-site description-active (A) or 
inactive (I)-solid waste (SW); hazardous waste (HW); or radioactive waste (RW)_ The following site descriptions are used: contaminated 
area (CA), incinerator (IN), injection well (IW), landfill (L), outfall (0), septic tank (ST), sump (S), surface i~ndment (SI), surface storage tank (SST), underground storage tank (UST)_ 

** High, medium, and low priorities are based on the following: 
--High - Significant regulatory compliance problem 

or significant environmental risk 
--Medium- Potentially significant regulatory compliance problem 

or potentially significant environmental risk 
--Low -Potentially small regulatory compliance problem 

or potentially small environmental risk 
*** Category determination is based on the inclusion of a site in the Inventory of Federal Agencies Hazardous Waste Activities in 

January 1986 (RCRA Section 3016) as follows: 
--Category A - Site was listed for DOE to include on the Inventory. 
--Category B - Site was identified to DOE as being potentially eligible for including in subsequent updates of the 
Inventory, but insufficient information was available in January 1986 for determination. 
--Category C - Site is not presently believed eligible for the Inventory. 

# To be determined. 
## Not applicable. 
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I. INTRODUCTION 

us Oepartment of Energy (USDOE) facilities operate un
der a policy of full compliance with applicable environmen
tal requlations during conduct of their missions. The USDOE 
Albuquerque Operations Office (AL) has initiated the compre
hensive Environmental Assessment and Response Program 
(CEARP) to help fulfill that commitment at installations 
within the AL Complex. The primary emphasis of CEARP is on 
the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). 

A. USDOE CERCLA Order 

USDOE CERCLA Order 5480.14 provides instructions for 
implementing the USDOE CERCLA program. The USDOE CERCLA 
proqram shall be accomplished in tiva phases: 

1. Pbase l - Installation Assessment, to evaluate 
site history and records, to locate and identify those inac
tive hazardous wasta disposal sites that may pose a risk to 
health, safety, and the environment as a result of migration 
of hazardous substances. 

2. Phase 2 - Confirmation, to quantify, by prelimi
nary and comprehensive environmental survey, the presence or 
absence of hazardous substances that may pose a risk to 
health, safety, and the environment. 

3. fbasa 3 - Engineering Assessment, to develop, 
evaluate, and recommend a plan for controlling the migration 
of hazardous substances identified in Phase 2 or tor affect
ing remedial actions at the installation. 
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4, Phase 4 - Remedial Actions, to implement the 
recommended site-specific remedial measures identified in - -Phase 3. This includes the engineering, design, and actual 
construction of barriers to restrain migration of identified 
hazardous substances and/or decontamination operations. 

5. Phase 5 - Compliance and Verification, to review 
monitoring data, perform any monitoring required to deter
mine that remedial action and decontamination has been ef
fective, establish any continuing monitoring requirements, 
and prepare remedial action documentation. 

B. AL CEARP Order 

The AL CEARP is being implemented in five phases that paral
lel the USOOE CERCLA Order. The five phases are linked as 
indicated in Fiq. 1. The purposes of the individual phases 
are as follows. 

1. Phase 1 - Installation Assessment. Perform 
environmental evaluation to determine present compliance 
with environmental laws, and to ascertain the magnitude of 
potential environmental problema. Where insufficient data 
exist to accomplish this, the additional information neces
sary to complete the evaluation will be identified. 

2. Phase 2 - confirmation. Obtain additional infor
mation previously identified as necessary during Phase 1. 
Complete environmental evaluation to confirm the presence or 
absence of potential environmental problems identified in 
Phase 1. Plan and carry out measurement and sampling pro
grams as required to understand potential sources of contam
inants and potential pathways. Confirmed problems will be 
assessed for health or environmental risks as a basis for 
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setting priorities for remedial action or other follow up 
actions.~ 

3. Phase 3 - Technological Assessment. Develop plans 
for remedial actions or enhancements of existing programs by 
proposing and assessing alternative technologies and ap
proaches for mitiqatinq environmental problems identified in 
Phase 2. The evaluation will include assessment of technol
ogy effectiveness; impacts on health, safety, and the envi
ronment; and cost-benefit analysis where appropriate. This 
will include identifying or developing appropriate criteria 
and performing any environmental impact evaluation required 
by the National Environmental Policy Act. 

4. Pbase 4 - Remedial Action. Implement the recom
mended site-specific remedial measures identified in Phase 
3. The remedial measures could range from administrative 
controls to enqineered facilities. 

5. Pbase 5 - Compliance and Verification. Verify and 
document the adequacy ot recommendations and/or remedial ac
tions carried out in in the previous phase. Identify and 
plan tor any continuing monitoring requirements needed to 
demonstrate control of miqration or to identify future fu
ture problems. 

The correlation of AL CEARP phases with the us Environ
mental Protection Agency (USEPA) CERCLA Proqram elements is 
presented in Table 1. The USEPA has prepared, in final 
draft, initial quidance for Federal Facilities to carry out 
their responsibilities under CERCLA. The USEPA has outlined 
their plans and intentions in a series of steps that are or
ganized in a somewhat different fashion but constitute the 
same basic approach (Federal Facilities Program Manual for 
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Implementi~g CERCLA Responsibilities of Federal Agencies -
final draft) • . -

It ls the intent of USDOE AL that CEARP phases and 
associated documentation will address all requirements of 
USEPA guidance in order to facilitate interagency coopera
tion and, where appropriat3, obtain USEPA review and/or con
currence in CERCLA-based requirements. 

II. PHASE 2A INSTALLATION MONITORING PLAN DEVELOPMENT 
GUIDANCE 

USDOE CERCLA Order 5480.14 provides the following guid
ance for accomplishing Phase 2 (Confirmation). 

A. General 

The purpose of Phase 2 is to quantify, by preliminary 
and comprehensive environmental survey, the presence or ab
sence of hazardous substances that may pose an undue risk to 
health, safety, and the environment. 

B. Procedure 

Phase 2 is conducted in two parts: 

1. fbase 2a - Konitorinq Plan. A preliminary study 
is prepared to define the effort required to complete the 
recommendations of Phase 1 final reports. Cost estimates 
shall be developed for installation of monitoring wells and 
collection, analysis, and evaluation of data. Phase 2a 
costs requirements shall be incorporated into the annual 
budgetary requests. 
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2. Phase 2b - Site Characterization. Phase 2b in
volves actual samplinq, analytical measurements, and model
inq to copfirm the presence of contamination, extent of mi
qration, and analysis of pathways. The specific approach 
should be tailored to each site based on the results of 
Phase 1 (Installation Assessment) and Phase 2a (Monitorinq 
Plan). The potential for environmental impact should be re
assessed usinq measured data and USEPA's Hazard Rankinq Sys
tem or USOOE's Modified Hazard Rankinq systems. 

Accordinqly, the Installation Monitorinq Plan to con
duct Phase 2b for AL CEARP, will be prepared durinq Phase 
2a. During Phase 2a, field reconnaissance, which is paral
lel to the USEPA site inspection follow-up, (e.g., limited 
soil/water sampling, geophysical surveys, and in situ mea
surements) will be conducted as required to collect info~a
tion essential for completion of the Installation Monitorinq 
Plan. There are multiple sites at each USDOE installation 
in the AL complex, therefore, depending on the scheduling of 
Phase 2a activities at a given installation the Installation 
Monitoring Plan will be supplemented over time as required 
to include all sites undergoing Phase 2b field activities. 
The Installation Monitoring Plan report will contain the 
elements detailed under Description of current Situation and 
Description of Plans. The elements are identified sepa
rately to facilitate correspondence with the USEPA CERCLA 
program elementa. 

c. Inatallation Monitoring Plan Report - Description of 
current Situation 

The installation description will consist of the fol
lowing elements. 
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a. _site Background 
b. Nature and Extent of Problem -
c. History of Response Actions 
d. Site Visit 
e. Definition of Boundary Conditions 
f. Site Map 
q. contractor Procurement 

Most of the elements will be contained in the CEARP Phase l 
reports and will be incorporated by reference as appropri
ate. 

o. Installation Monitorinq Plan Report--Description of 
Plans 

The Monitorinq Plan report will include the sampli~q 
plan, data manaqement plan, health and safety plan, quality 
assurance/quality control plan, and community relations 
plan. Additional discussion of these plans is provided in 
Guidance on Remedial Investigations Under CERCLA (EPA/540/G-
85/002 June 1985). 

1. sampling Plan. The samplinq plan is the work plan 
for all field activities in Phase 2. A sampling plan will 
be prepared for any Phase 2b activity that includes field 
work and will define salient aspects of the work to be con
ducted. Specifically, it will outline each task -- includ
ing sample types, analyses to be performed, locations, and 
frequency -- and will provide a schedule to conduct each 
task and identify all required resources including cost es
timates. The plan will develop or identify project needs, 
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such as operational plans, materials, record keeping, sam
pling team personnel needs, and sampling procedures. In ad
dition; tt will ensure that quality assurance;quality con
trol and health and safety issues are integral considera
tions throughout the course of site work. 

Contents of the sampling plan should directly reflect data needs identified earlier in CEARP. To minimize effort and to conduct the project expeditiously, it is necessary to examine the quality of available data and determine the 
utility of collecting additional information. Only that 
data necessary and sufficient to meet the objectives of 
Phase 2b (see Table 2 - Investigation Objectives) will be proposed for collection. 

The sampling plan will, at a minimum, contain the specific elements detailed in Tabla 2. However, sites can vary greatly in their size and complexityJ sampling plans will 
therefore reflect the specific needs of each site. Some aspects will likely be generic to an entire installation and treated as such. To best reflect requirements that may be 
changing, the sampling plan may be modified throughout the 
course of the CEARP as the need for additional technical, 
environm.ental, or health data arises. 

The sampling plan will be revised as necessary during 
Phase 2b activities to increase the detail of information 
collected or to focus efforts on a particular problem. The 
appropriate contingencies to deal field uncertainties in the 
field will be developed as part of the sampling plan. 

2. pata Management Plan. The data management plan 
will provide procedures for handling field and laboratory 
measurements and observations generated in Phase 2b as well 
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as info~ation required to monitor and manage the perfor
mance of the project. The plan will address the following 
items: 

Sample identification 
Safety precautions 
Quality assurance/quality control data 
Cost estimates and actual expenditure tracking 
Chain-of-custody procedures 
Document control/document inventory 
Filing 

3. Health and Safety Plan. A site-specific health 
and safety plan will contain both an assessment of site haz
ards and the specific procedures that will be employed to 
protect onsite workers, visitors, the surroundinq comm~nity, 
and the environment in general. This plan will anticipate 
the potential hazards posed by each step in Phase 2b and 
specify the means to be taken to prevent or reduce them. 
Further, the health and safety plan will outline: 1) moni
toring requirements; 2) levels of protection for each activ
ity; 3) detailed instructions for emerqencies; 4) telephone 
numbers of local hospitals, fire departments, and other 
emergency services; and 5) detailed site descriptions and 
maps. 

4, Quality Assurance/Quality Control Plan. A quality 
assurance/quality control plan will be prepared prior to the 
initiation of onaite work. Its objectives will be twofold: 
1) to ensure that sampling and analytical procedures and the 
manner in which they are used will not compromise the qual
ity of the results, and 2) to allow all activities to be 
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documenteg and conducted in accordance with detailed ap
proved protocols. To this end, the quality assurance pro
ject plan will provide a system of quality assurance proce
dures, checks, audits, and corrective actions. 

5. Community Relations Plan. A community relations 
plan (CRP) will be developed separately by the USDOE installation under investigation prior to initiation of Phase 2b. 
The CRP is the.planning, management, and budgeting document 
that outlines any community relations activities to be un
dertaken at a site during Phase 2b. 
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Table 1. Correlation of CEARP with USEPA/CERCLA Program 

~· -usOOE/CERCLA 
CEABP Phase 

Phase 1 

Phase 2a 

Phase 2b 

Phase 3 

Phase 4 

Phase 5 

USEPA Program Elements* 

Federal'Facility Site 
Discovery and Identification, Preliminary Assessment & 
Initial Site Inspection 
Remaining Site Inspection & Remedial Planning (Remedial Investigation Sampling Plan) 
Remedial Planning (Remedial Investigation) 

Remedial Planning (Feasibility Study & Remedial Action 
Selection) 

Remedial Implementation 
(Desiqn & Action) 

Final Site Inspection/Closeout & Monitoring part of Operation and Maintenance 

*usEPA Program Element Definitions: 
1. Preliminary Assessment: The process of collecting and reviewing readily available information about a known or suspected hazardous substance site or release and using this information to determine the magnitude of the hazard, source and nature of a release or potential release, and the identity of a responsible party, in order to formulate response management decisions. 
2. Site Inspection; The activity of collecting field data from a hazardous substance site for the purpose of characterizing the magnitude and severity of the hazard poaed by the site. The objectives are to gather information necessary to score the site utilizing the Hazard Ranking System (HRS) and to determine whether the site presents any immediate danger to the surrounding community that would require a removal action. The site inspection builds on information obtained during the preliminary assessment and includes onsite sampling and 
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monitoring, surveys, tests, or other information gatherin~ techniques. 

3. Reme~ial Planning: The planning phase of a remedial r~sponse is initiated at a site prior to implementing the remedial action. 

4. Remedial Investigation Sampling Plan; The actual work plan for all field activities in the remedial investigation. The sampling plan entails: (a) a specific outline of every aspect of the work that is to be conducted, including sample types, analyses, location and frequency; (b) a schedule with cost estimates· to conduct each task; and (c) identification of project needs, such as operation plans, materials, recordkeeping, sampling team personnel needs, and sampling procedures. The sampling plan also ensures that quality assurance and health and safety issues are integral considerations in all site work. 
s. Remedial Investigation: The portion of a subactivity in remedial planning involving an investigation to gather the data necessary to: (a) ·determine the nature and extent of problems at the site; (b) establish remedial response criteria for the site; (c) identify preliminary alternative remedial actions; and (d) support the technical and cost analyses of the alternatives. 
6. Feasibility Study; The portion of a subactivity in remedial planning involving a study to: (a) evaluate alternative remedial actions from a technical, environmental, and cost effectiveness perspective' (b) recommend the most appropriate remedial action' and (c) prepare a conceptual desiqn, cost estimates for budgetary purposes, and a preliminary implementation schedule for that action. 

7. Remedial Implementation: The remedial activity which begins after remedial planning has been completed. For Federal aqency-lead projects remedial implementation •ncompassa• the subactivities of remedial design, remedial action, initial remedial measure, and operation and maintenance. 

Remedial Design: A subactivity in remedial implementation where the selected remedy is clearly defined and/or specified in accordance with engineering criteria (i.e., a site action plan, a relocation plan, or enqineerinq drawings and specifications) in a bid packaqe, enabling immediate implementation of the remedy. 
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-Remedial Action: A subactivity in remedial implementation involving actual implementation, followi~g~esiqn, of the selected source control andjor offs~te remedial measure. 

a. Operation any Maintenance: The treatment or collection systems and monitoring that are continued at a site after a remedy has been implemented. 
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Table 2. -Elements of an Installation Sampling Plan 

1. Investigation Objectives 
The specific objectives of the sampling effort 
will be stated. The precise reasons for the sam
pling effort, ~ith respect to ultimate use of the 
data, will be stated. The data needs identified 
during Phases 1 and 2a activities will focus sam
pling activities on specific geographical areas, 
matrices, or contaminants of interest. The rea
sons for limitations in focus will be identified 
and presented in the plan. 

2. Site Background 
The site background description will be based on 
data collected during Phases 1 and 2a. Background 
information will consist of the following informa
tion: 
- Site Description. The description of the site 

and surrounding area will be provided including 
any appropriate small scale maps, noting any 
conditions that may affect the sampling effort. 
This includes any limitations in conducting 
field activities, such as extreme weather or 
difficult terrain. 

- Contamination Sources. A discussion of known 
and suspected contamination sources will be pro
vided, listing probable transport pathways and 
potential impacts. Expected concentrations of 
contamination will be noted. 
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- Available Source Information. Sources of infor
mation about the site will be referenced. In
formation sources may include visual observa
tions, files of the facility, environmental im
pact statements, environmental assessments, 
files of local or State authorities, geological 
and meteorological records, and the project 
files dealing with site characterization. 

- Environmental Effects. Any observed and re
ported environmental impacts in the vicinity of 
the site or along the probable transport path
ways will be referenced. 

- Data Gaps. Any specific data gaps will be 
noted, and the approach that is being taken to 
fill these gaps will be discussed. 

- JuStification of Sampling Points. Justification 
of sampling points will be provided. 

3. Analysis of Existing Data 
Existing data will be evaluated as appropriate be
fore Phase 2b sampling begins in order to develop 
an effective sampling plan. Statistical tech
niques will be used to determine the optimum sam
pling desiqn and assure that appropriate levels of 
confidence are achieved. 
- Data validity. Validation analyses will be per

formed on all existing data before the sampling 
plan is developed to ensure that errors are 
identified and any necessary rasampling in 
scheduled. 

- Data Sufficiency. The number of samples that 
are necessary and sufficient to satisfy the sam
pling objectives will be determined. Data suf
ficiency determination will involve determining 
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whether confidence levels for measured or pre
dicted values are riqorous enouqh to satisfy 
regulatory and enqineerinq criteria. 

- Data Sensitivity. Durinq the initial phase of 
data evaluation, sensitivity studies may be per
formed to determine the impact on site assess
ment if additional samplinq is not performed. 

4. Specification of Analytes of Interest 
The waste constituents that are known to be, or 
are likely to be, found at each site (or at each 
major source within a site) and in surroundinq en
vironmental media will be identified. If informa
tion on source characteristics is insufficient to 
identify analytes of interest, candidates can be 
selected from the list of hazardous substances as 
defined in CERCLA, sections 101(14) and 104(a) (2). 

5. Determination of Sample Types 
The samplinq plan will identify the number of each 
sample type to be collected, describe collection 
methods, specify each samplinq location, and qive 
a brief rationale for the selection of the loca
tion. The followinq sample types will be col
lected as appropriate: 
- Samples to characterize the source 
- Samples to characterize transport pathways 
- Samples to define receptor impacts and effects 
- Samples to conduct modelinq studies 

6. Determination of Samplinq Location and Frequency 
The parameters of the samplinq proqram will in
clude the types, locations, and frequency of sam
plinq. The qeneral criteria for sample will be: 
(1) enouqh samples will be taken to delineate the 
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source, the spatial extent of contamination, ac
~ual (or potential) pathways through the environ
ment, the impact on susceptible receptors, and to 
support anticipated modeling needs, and (2) the 
number of samples will be minimized according to 
the "necessary and sufficient" philosophy while 
still meeting the objectives of the investigation. 

7. Operational Plan/Schedule 
The following items will be addressed when prepar
ing for sampling. 
- Coordination with analytical laboratories 
- Sample containers 
- Equipment 
- onsite analytical equipment 
- Protective clothing, safety equipment 
- Record-keepinq 
- Cleaninq materials 
- Preservation materials 
- Packaqinq materials 
Additionally, a samplinq loqistics plan will be 
prepared, which will address the followinq items. 
- Team members, includinq team leader, equipment 

officer, site safety officer, record custodian, 
and work party 

- Documentation, includinq chain-of-custody, sam
ple sheets, labels, shippinq forms,and loq books 

- Equipment, includinq a list and set of proce
dures for usinq the equipment 

- Samplinq order, includinq a map of sample loca
tions and type of samples 

- Decontamination, includinq specific decontamina
tion procedures and equipment 

- Shippinq, includinq time required for shipping 
and requlatory requirements 
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I. INTRODUCTION 

1.1. BackgrOumi 

U.S. Department of Energ•r (DOE) facilities operate under a policy of full com
pliance with applicable environmental regulations while conducting their missions. The 
DOE Albuquerque Operations Office (AL) initiated the Comprehensive Environmental 
Assessment and Response Program (CEARP) in mid-1984 to help fulfill that commitment 
at installations within the AL complex. CEARP will also assist DOE in setting envi
ronmental priorities and will help provide justification for funding to carry out en
hancements of existing programs or remedial actions where required. Implementation of 
CEARP will be realized by combined forces of AL, individual DOE area offices, DOE 
prime contractors, Los Alamos National Laboratory, and other assistance as found to be 
necessary. 

1.2. Authority 

Authority to implement CEARP is primarily derived from the following DOE and 
AL orders: 

* Comprehensive Environmental Response, Compensation, and Liability 
Act Program (DOE 5480.14) 

* Hazardous, Toxic, and Radioactive Mixed Waste Management (DOE 
5480.2 and AL 5480.2) 

* Prevention, Control, and Abatement of Environmental Pollution 

(Ch. XII of DOE 5480.1 and AL 5480.1) 

* Environmental Protection, Safety, and Health Protection Information 
Reporting Requirements (DOE 5484.1 and AL 5484.1) 

* Implementati~n of the National Environmental Policy Act (DOE 5440.1C 
and AL 5440.1 B). 
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1.3. Purpose and Scope 

CEARP is a phased program to identify, assess, and correct existing or potential 
environmental problems. The review covers the major environmental regulations such as 
the Co"1prehensive Environmental Response, Compensation and Liability Act (CERCLA), 
Re~ource Conservation and Recovery Act (RCRA), National Environmental Policy Act 
(NEPA), Clean Air Act (CAA), Clean Water Act (CWA), Safe Drinking Water Act (SDWA), 
Toxic Substances Control Act (TSCA), and Federal Insecticide, Fungicide, and Rodenti
cide Act (FIFRA), with emphasis on CERCLA and RCRA. Past, current, and future prac
tices to handle and dispose of hazardous substances, as defined under CERCLA, are eval
uated. In addition, environmental pollution control requirements and environmental mon
itoring programs for hazardous substances are evaluated for both adequate understanding 
of pathways and regulatory compliance. 

1.4. Methodology 

CEARP is being implemented in five phases, which exactly parallel DOE CERCLA 
Order 5480.14. Additionally, the U.S. Environmental Protection Agency (EPA) ha~ pre
pared guidance for federal facilities to carry out their responsibilities under CERCLA. 
The EPA has outlined its plans and intentions in a series of program elements that are or
ganized in a somewhat different fashion but constitute the same basic approach as 
CEARP (Federal Facilities Program Manual for Implementing CERCLA Responsibilities 
of Federal Agencies, final draft). The five CEARP phases are linked as indicated in 
Fig. 1.1. CEARP includes a review of the major federal environmental regulations. The 
review serves two primary purposes: (1) determines compliance with environmental regula
tions and (2) evaluates the interaction of CERCLA with other environmental regulations, 
for example, releases permitted under the CWA or CAA and releases exceeding reportable 
quantities under CERCLA, or RCRA-related remedial activities and CERCLA-related re
medial activities. The purposes of individual CEARP phases are as follows. 

1.4.1. Phase 1 - Assessment of the Installation. Phase 1 objectives are to 
determine present compliance with environmental laws and to ascertain the magnitude of 
potential environmental concerns. Where insufficient data exist to accomplish this, the 
additional information necessary to complete the evaluation will be identified. The 
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CEARP Phase 1 report will provide documentation for Phase 1 of the DOE CERCLA Or
der 5480.14 and for tl_!e following EPA CERCLA preremedial activities: (1) Federal Facil
ity Site Discovery and Identification Findings (FFSDIF) (notification of newly discovered - -
sites, including notification of negative findings), (2) Preliminary Assessment (PA), . 
(3) Site Inspection (SI), and (4) Hazard Ranking System (HRS) evaluation. 

Sites are indicated for no further action when CEARP findings indicate (1) nega
tive findings for the CERCLA FFSDIF process (e.g., potential sites that are found not to 
exist or spills that were removed in the past through remedial action), or (2) sites initially 
requiring notification for the FFSDIF process, but are later found to pose no threat of 
release under DOE CERCLA for the EPA CERCLA PA process (e.g., potential sites where 
the hazardous substance initially identified because of its stability no longer persists in 
the environment). Consequently, sites that no longer pose a release threat are not 
included in the EPA HRS and DOE Modified HRS (MHRS). This procedure is consistent 
with the guidance provided to federal facilities by EPA (Federal Facility Program Manual 
for Implementing CERCLA Responsibilities of Federal Agencies, final draft) (Fig. 1.2.). 

Sites requiring HRS evaluation are scored as follows: (1) nonradioactive sites are 
scored with the EPA HRS and (2) radioactive sites are scored with the EPA HRS and the 
DOE MHRS. Sites meeting EPA criteria for being listed on the National Priorities List 
(NPL) are recommended for future action under DOE CERCLA Program Phase 2 to quan
tify the potential migration problem. This approach is consistent with EPA CERCLA. 
Sites that do not meet EPA criteria to be listed on the NPL but exceed other applicable 
DOE remedial action criteria/guidelines (e.g., guidelines for the DOE Surplus Facilities 
Management Program) and/or sites posing potential regulatory compliance concerns (e.g., 
RCRA-related remedial activities) are recommended for future action under CEARP. No 
further action is recommended for sites not meeting these criteria. 

1.4.2. Phase 2 - Confirmation. Phase 2 objectives are to (I) obtain addi
tional information identified as necessary during Phase I, (2) complete an environmental 
evaluation to confirm the presence or absence of potential environmental concerns identi
fied in Phase I, and (3) plan and carry out measurement and sampling programs as re
quired to understand potential sources of contaminants and potential environmental 
pathways. Confirmed problems will be assessed for health or environmental risk as a ba
sis for setting priorities for remedial action or other follow-up actions. The CEARP 
Phase 2 reports will provide documentation for Phase 2 of the DOE CERCLA Order 
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(CEARP Phase - 2a Monitoring Plan and CEARP Phase 2b - Site Characterization) and for 
two EPA CERCLA remedial planning program elements (Remedial Investigation Sampling 
Plan and RemediaL In_yestigation). 

1.4.37 Phase 3 - Technological Assessment. Phase 3 objectives are to develop 
pla.ns for remedial actions or enhancements of existing programs by proposing and assess
ing alternative technologies and approaches to eliminate or control environmental prob
lems identified as needing correction in CEARP Phase 2. The evaluation will include as
sessing the effectiveness of technology; impacts on health, safety, and the environment; 
and cost-benefit analysis, where appropriate. Phase 3 reports will include identifying or 
developing appropriate criteria and performing any evaluation of environmental impact 
required by NEPA. CEARP Phase 3 reports will_provide documentation for Phase 3 of 
DOE CERCLA and for two remedial planning program elements of EPA CERCLA (i.e., 
Feasibility Study and Remedial Action Selection). 

1.4.4. Phase 4 - Remedial Action. Phase 4 objectives are to implement rec
ommended site-specific remedial measures identified in Phase 3, which could include en
gineering design and construction to remedy or control environmental problems. CEARP 
Phase 4 will encompass requirements of DOE CERCLA Order (Phase 4) and remedial im
plementation program elements of EPA CERCLA (Design and Action). 

1.4.5. Phase 5 - Compliance and Verification. Phase 5 objectives are to (I) 

verify and document the adequacy of remedial actions carried out in Phase 4, and (2) 
identify and plan for any continuing monitoring requirements needed to demonstrate con
trol of migration or adequately recognize future concerns. CEARP Phase 5 will encom
pass requirements of DOE CERCLA Order Phase 5 and EPA Final Site Inspec
tion/Closeout and Monitoring. 

1.5. Phase 2 - Implementation 

The purpose of Phase 2 is to quantify, by preliminary and comprehensive environ
mental survey, the presence or absence of hazardous substances that may pose an undue 
risk to health, safety, and the environment. Phase 2 is conducted in two parts; Phase 2a -
Monitoring Plan and Phase 2b - Site Characterization. Phase 2a consists of preliminary 
studies to define the effort required to complete the recommendations of Phase l. Phase 
2b involves sampling, analytical measurements, and modeling to confirm the presence of 
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contamination, extent of migration, and analysis of pathways. The specific approach for 
Phase 2b will be tailored to each site based on the results of Phase 1 and Phase 2a. The 
CEARP Phase 2 reports will provide documentation for Phase 2 of the DOE CERCLA -- -
Order 5480.14 and for two EPA CERCLA remedial planning program elements (Remedial . 
Investigation Sampling and Remedial Investigation). 

1.5.1 Phase 2a - Monitoring Plan. The Monitoring Plan contains (1) a 
Description of Current Situation and (2) a Description of Plans--Sampling Plan (Sec. 2); 
Technical Data Management Plan (Sec. 3); Health and Safety Plan (Sec. 4); and Quality 
Assurance/Quality Control J:'lan (Sec. 5). The EPA has provided guidance on the content 
of these four plans in "Guidance on Remedial Investigations Under CERCLA" 
(EPA/540/G-85/002 June 1985). A three-tiered approach is being used to develop the 
monitoring plan. The CEARP Generic Monitoring Plan (CGMP) covers aspects of the 
monitoring plan salient to all AL CEARP installations and provides guidance for 
preparing the Installation Generic Monitoring Plans (IGMP) and the Site-Specific 
Monitoring Plans (SSMP). The CGMP encompasses the full range of methods and proce
dures required for CEARP site characterization activities by providing reference meth
ods/procedures for various media and contaminants, including EPA-approved meth
ods/procedures. The IGMP covers aspects of the monitoring plan salient to a given AL 
CEARP installation. Pertinent information contained in the CGMP is being incorporated 
into the IGMP by reference. The SSMP covers each site or aggregation of sites, as appro
priate, at a given AL CEARP installation; thus, several SSMPs may be prepared for an 
installation. The SSMP covers aspects of the monitoring plan that are salient to the site or 
aggregation of sites. Pertinent information contained in the CGMP and IGMP is being 
incorporated into the SSMP by reference. During preparation of the Phase 2a SSMP, field 
reconnaissance will be conducted as required to collect information essential to complete 
the SSMP. The reconnaissance is parallel to the EPA site inspection follow-up, e.g., limited 
soil/water sampling, geophysical surveys, and in situ measurements). 

1.5.1.1. Description of Current Situation. The description of the 
current situation at the AL installations is not provided in the CGMP. The IGMP 
Description of the current situation will incorporate by reference the Phase 1 Installation 
Assessment and supplemental information as required. Additional site-specific 
information will be included in the SSMP Description of the Current Situation, which will 
consist of the following elements for the site or aggregation of sites within an installation: 
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Background of the Site 

Nature and Extent of the Problem 

History of Response Actions 

Definition of Boundary Conditions 

Site Map. 

1.5.1.2. Possible Remedial Alternatives 

(In preparation). 

1.5.1.3. Site Characterization Data Needs 

(In preparation). 

1.5.2 Phase 2b - Site Characterization. Site characterization involves 
sampling, analytical measurements, and modeling to confirm the presence of 
contamination, extent of migration, and analyses of pathways. The Phase 2b report 
should be prepared using the following format: 

1. Executive summary 

2. Sampling and Analytical measurement plan 

a. Rationale 

b. Methods and techniques 

c. Quality assurance 

3. Summary of data and findings 

a. Sources and quantities of contamination 

b. Extent of pathways for migration 
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4. Interpretation of analysis 

a. Existing conditions 

b. Future implications 

c. Hazard assessment 

5. Recommendations 

a. Need for corrective action 

b. Priorities 

c. Constraints 

6. Appendices 

a. Sampling locations 

b. Sample analysis data 

c. Pathways calculations 

d. Calculations of impacts on receptors. 

Existing reports, including the Phase 2a monitoring plan, containing the required 
documentation may be substituted. 
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ENCLOSURE 28 

SECTION 148 OF THE ATOMIC ENERGY ACT 

DEPARTMENT Of ENERGY ALBCJOUEifOUE OPERATIOIIS OFfiCE ISSUE NO 
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SECTION 148 OF THE ATOMIC ENERGY ACT 
FACT SHEET 
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ln 1980, the Congress amended the Atomic Energy Act of 1954 by adding Section 147 
which provided the Nuclear Regulatory Commission (NRC) the authority to prohibit from 
unauthorized disclosure· specified unclassified safec;~uards information relating to a 
licen~?ee's or applicant's control and accountability procedures for special nuclear 
mate.rials, and security measures related to the protection of nuclear materials and vital 
plant equipment at production and utilization facilities. The NRC requlates and licenses 
the construction and operation of nuclear reactors. and other nuclear facilities in the 
commercial sector, including ensuring that both the facilities and materials are 
adequately protected. On the other hand, the Department of Energy (DOE) is charged 
with the operation of a nationwide program of research, development, testing,· and 
production of the Nation's nuclear weapons: Concomitantly, the DOE produces all the 
special nuclear ·materials used in these weapons. Recognizing that the DOE also had 
vulnerabilities and therefore similar needs with respect to protection of its facilities and 
activities, the Congress, in December 1981, further amended the Atomic Energy Act by 
adding Section 148. · · 

Section 148 directs the DOE to protect from unauthorized dissemination certain 
unclassified information pertaining to: 

o --the design of production or utilization facilities; 

o security measures for the physical protection of such facilities, nuclear material 
contained in these facilities, or nuclear material in transit;. or 

o the desiqn, manufacture, or utilization of any atomic weapon or component if the 
design, manufacture, or utilization of such weapon or component was conte1ined 
in any information ""'hich was declassified from the Restricted Data category. 

1n revisinq the 1954 Act to qive the NRC and the DOE authority to prohibit 
dissemination of certain unclass-ified information, ContJress recoqnized that, in the 
1980's, we must be concerned not only with the threat posed by other nuclear powers, but 
also must be increasinoly concerned with small sub-national tert'Qrist organizations or 
non-nuclear states with access to sophisticated POllipment and technology, whose 
operatives possess a high degree of technical sophistication, motivation, end dedication. 
The terrorist omanizat ions consist of the types of people who repeatedly have 
demonstrated a willinqness to hijack airplaces, attack foreion embassies, kidnap and 
murder diplomats, and otherwise accomplish by violence objectives which are contrary to 
U.S. interests. · 
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In many cases, material which .had been unclassified or declassified prior to the more 
recent appreciation of the threat from terrorists could be used for very damaqinq 
purposes by such groups or individuals. Con~quently, Congress felt the Executive 
Branch neede-d to reduce its vulnerabilities since the DOE has responsibility for 
safequardinq plutonium, enriched uranium, and other special nuclear materials which 
could be diverted or stolen to improvise an illegal dispersal weapon or nuclear device or 
to sabotaqe critical nuclear defense facilities. Such en act clearly would have a 
siqnificant adverse impact upon the public health and safety, as well as the common 
de.fense and security of the Nation. 

]r" accordance with the passage of Section 148, the DOE issued proposed regulations on 
April J, 1983. · These requlntions are contained in 10 CFR 1017 -- Identification and 
Protection of Unclassified ControllP.d Nuclear_ Information (UCNI). In summary, the 
tequlations estat'llish several basic principles, as follows: 

0 
' 

That potential UCNJ information be ·limited to the scope of information relating 
to the Nation's "atomic energy defense programs"; 

o That nn information be desiqnatP.d E~s UCNI prior to review af'ld determination as 
to the appropriateness of its inclusion as UCNJ; 

o That UCNl be designated as such and that no liability be incurred for· the 
innocent dissemination of information· which has not been so designated;. 

o That all information designated as UCNI meet the significant adverse impact 
test prescribed in Section 148 a(2), and that specific justification for withholding 
information be supplied, citinq the value of such information to a potential 
terrorist or other malevolent individuals or oroups; 

o That all information not specifically meetina ti1e siqnificant adverse impact test 
~e seqreqated from information designated as UCNI and released as appropriate; 

o That types of information which may be subject to the provisions of Section 148 
be identified; 

o That conditions under which access to UCNI may be qranted be identified; 

o That penalties for violations, end the administrative procedures associated with 
imposition of penalties, be provided. 

Jn summary, Conqress rPcoqnized the need to keep certain unclassified nuclear 
information out of the hands of terrorists, cranks, and foreiqn adversaries. ln keepint;l 
vJith the oroper ove-rsiqht role of the ConCJress, Section 148 requires the DOE to prepare 
a Quarterly report detailinn its application and use of the section, includin9 a 
justification that the information is properly withheld in accordance with Section !LIB 
a(2). The DCJE helieves such an 8pproach fully recoqnizes the desirability end the 
necessity of a proper balance amonq the roles of the Executive Branch, the Congress, and 
the citizenry. 

~ue-stions concernino Section 14A should he directed to the Clessification and Techr.ical 
lnformetion Division, Albuquerque Operations Office. Contacts are Charles P. Demos, 
8ll6-3305 and Donnie H. Martin, 8ll6-3303. 
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