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' 
Attention: Mr. Richard Mica 

Re: RCRA Post~Closure Permit Application 
Draft FiAal for Spartan Coors Road Facility 
Albuquerque, New Mexico 

~·'' 
~,. Dear Sirs: 
'"") 

Enc 1 osed p 1 ease find the fi na 1 of the referenced; past-e 1 osure permit 
application (PCPA). All suggested changes from Yo~r review have been 
incorporated into the final permit applicatjon.:...:/. -. . 

The PCPA meets the applicable requirements as set forth by both New 
r'lexi co Hazardous t~aste r~anagement Regulations ( NMHW~1R Parts 206 and 
302) and the Code of Federal Regulations (CFR) Parts 270 and 264. 
These regulations direct all facilities which close with hazardous 
waste or residues remai ntng in place, and/or subsurface contamination 
to prepare a past-el osure plan and apply for a past-el osure permit 
application. 

The basic approach was to collate all available information, summarize 
major points using the regulations as a guide, and prepare, where 
information was available, a complete permit application that 
addressed all regulatory requirements. Where data were unavailable, 
we provided a discussion of how Spartan \·Jould achieve completion, 
along with an indication of the time frame. However, Spartan must 
realize that within the short period alloted for application 
preparation (a due date of l'tlarch 28, 1986), and the absence of certain 
critical information (ACLs, etc.), HLA could not prepare a permit 
application that would fully meet all technical requirements. 

As \vith all such permit applications, HLA expects the Ne\'1 f1exico 
Environmental Improvement Division (NMEID) to conduct a 
completeness/technical review of the document. They will prepare a 

Eng1neers 
Geologists & 
GeophySICISts 

6220 Westpark Dr 
Suite 100 
Houston. TX 77057 

Telephone 
713/789-8050 

Alaska 
Catnorn1a 

Hawa11 
i·Jevada 

Texas 



March 28, 1986 
HLA Job No. 6310,030.12 
Spartan Technology, Inc. 
Mr. Richard Mico 
Page 2 

Harding Lawson Associates 

notice of deficiency (NOD) for Spartan to resolve within a specified 
time frame. Such deficiencies may most likely focus on the 
ground-water system, as the monitoring program and ACL demon.strati on 
are still in the formative stage, and data are, as yet, unavailable. 
At such time, HLA and Spartan can revie\'1 the NOD and decide on a 
further course of action. 

For submission of the post-closure permit application, we have 
included all of the attachments. The final application for submittal 
to EID must contain all attachments. Three copies in binders should 
be forwarded to the appropriate NMEID representative. In addition, 
please be sure to sign the certification statement on page 35. 

It has been a pleasure serving you on this project, and we are eager 
to continue to assist you on subsequent efforts. 

Very truly yours, 

HARDING LAWSON ASSOCIATES 

~j;f~/1. 
Thomas S. Burger 
Associate Environmental Scientist 

. ~1ichael Huls 
Program Manager 
RCRA Programs 

TSB:JMH:das 

cc: Jon DeWitt 
Blair Thompson 

Enclosures 
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POST-CLOSURE PERMIT APPLICATION 

[Reference: 40 CFR 270.14, 264.118(a); NMHWMR 206.C.2.h(l), 
302.A.4.b] 

In accordance with the above-referenced regulatory citations, 
Sparton Technology, Inc. ( Sparton) pro vi des this post-closure 
permit application for two inactive surface impoundments 
located at the Coors Road facility in the city limits of 
Albuquerque, New Mexico. 

The application contains a copy of the pending post-closure 
care plan that Sparton will follow over the required 30-year 
care period. The plan is accompanied by all applicable 
sections ordinarily submitted with a permit application. 

In the permit application, Sparton has submitted the 
following specific information: 
1 Part A; 
• Part 8, including facility description, waste character

istics, process information, ground-water monitoring, 
post-closure permit requirements, other federal laws, and 

permit application certification. 

Note that descriptions of contingency planning, the waste 
analysis plan, preparedness and prevention planning, and 
personnel training programs are not included because the 
surface impoundments have been inactive for over 2 years, and 
Sparton has no intention of reactivating them. By regulatory 
definition, the surface impoundments represent disposal units 
(i.e., certain potentially contaminated materials remain in 
place). 

1 
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(fi/1 7 -in ~reas are soxect for eft re ty;;e. i.e., 12 ch:Jracrer!;incfl!. 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

. GENERAL INFORMATION 

If a preprinted label has been provided, l 

it in the designetlld space. Review the inf• 
ation carefully; if any of it Is incorrect, c 
through it and enter the correct data in 
appropriate fill-in area below. Also, if an 
the preprinted data is absent (the arr:a to 
left of the label spliCe lists the Inform• 
that should appear). please provide it in 
proper fill-in area(sJ below. If the lab 
complete and correct. you need not com~ 
Items I, Ill, V, and VI (exCfiPt V/-8 "' 
must be completN TflgBrrilessJ. Complet1 
items if no label has been provided. Rete 
the instructions for detailed item d8SI 
tiona and for the legal authorizatioru u• 
which this data is collected. • 

INSTRUCTIONS; Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you answer "yes• to an 
questions, you must submit this form and the supplemental form listed in the parenthesis following the question. Mark "X" in the box in the third colum 
if the supplemental form is attached. If you answer "no" to each question, you need not submit any of these forms. You may answer "no .. if your activit 
is excluded from permit requirements; see Section C of the instructions. See also, Section D of the instructions for definitions of bold-fiCt!d tarms.. 

SPECIFIC QUESTIONS 

A. Is this facility a publicly owned treatment works 
which results in a discharge to waters of the U.S.? 
(FOAM 2AI 

SPECIFIC QUESTIONS 

Does or will this facility (aither existing or proposed) 
Include a concentrated animal feeding Qi)enltion or 
aquatic animal production facility which results in a 
dischltf98 to waters of the U.S.? (FOAM 26) 

Do you or will you inject at this facility industrial or 
municipal effluent below the lowermost stratum con
taining, within one quarter mila of the well bore, 
underground sources of drinking water? (FOAM 4• 

H. Do you or will you Inject at this facility flu Ida for sp&o 

cial processes such as mining of suHur by the Frasch 
process, solution mining of minerals, in situ combu~ 

· · tion of fossil fuel, or I'IICXMiry of geothermal anergyi' 
(FOAM 4. · .:· .... :.: -·-.· : . ..;:, ··~ ..... _·· .:.; .- ..... .-.... ,-.... ·,.-. ~- · ......,=-+-=-+-""""" 

CONTINUE ON REVEF 



Mfg., Ass'y 

. - . t 

1. Manufacture and assembly of Telecommunications monitoring and alarm systems and 
associated components. 

2. Manufacture of printed circuit boards. 

3. Assembly of solid state modul~s. Assembly of high reliability switches. 

4. Assembly, calibration of pressure transducers. 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this application snd all 
attachments and that, based on my inquiry of those pe~ons immediately responsible for obtaining the information contained in the 
application, 1 believe that the information is true, accurate and complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment. 

A. NAMIE lit t) 

Blair Thompson 
Secretarv/Treasurer 

REVERSE 



·Please orint or rvoe with ELITE type (12ch.Jr.x:t,•rslinch) in the un;hJded areas only. 

U.S. ENVIRO~I"-'!tNTAL PROTECTION AGENCY 

FQnn AnprovPd OVa No. 158-S/9016 
GSA .'Vn 02/lr; EPA-OT 

~!l:~A 
-~H::ir\ INSTRUCTIO~;S: If you re-:eivt!d a prt!printed NOTIFICATION OF HAZARDOUS WASTE ACTIVITY 

t--------...,.------------------------------------llat;el, affix 11 in the space at left. If dny of the 
INSTALLA• 
TION'S EPA 
I.D.NO. 

INSTALLA· 

II. ;..~~I":_ING 
ADDRESS 

LOCATION 
IJL OF INSTAL· 

LATION 

NMD083212332 

SPARTO~ TECHNOLOGY, INC. 
P.O. Box 1784 
Albuquerque, New Mexico 

9621 Coors Road N.W. 
Albuquerque, Netv Hexico 

87103 

87114 

information on the label is incorrect, draw a lif1e 
through it and supply the correct information 
in the appropri:.te section !::~low. If the label is 
complete and correct, leave Items I, II, and Ill 
below bl<:nk. If you did not receive a prepronted 
label, complete all items. "lnstallat•on" means a 
sirgle site where hazardous waste is generated. 
treatro, stored and/or disposed of, or a trans
porter's principal pi.Jce of business. F'lease refer 
to the INSTRUCTimJS FOR FILING NOTIFI
CATION before comp:ettng this form. The 
information requested herein is required by law 
(Secticn 3010 of the Resoun:e ConservJtion and 
Recovery Act). 



. 
FOI tFFICIAL. USE ONL.Y 

. 
IW I I I r 1 T [ I m 

__!_ . 
IE IX. DESCRIPTION OF HAZARDOUS WASfES ~ontinued f!om _f!ont, ''._"'(; ,:•c:~ 

A. HAZARDOUS WASTES FROM NON-SPECIFIC SOURCES. Enter the four-<ligit number from 40 CFR Part 261.31 for each listed hazardous 
waste from non-specific sources your installation handles. Use additional sheets if nea:ssary. 

I 3 4 5 6 

~ ol ol 1 F b b b x_ol_oll Flolol s !_d_dili I I I 
" .. IZ: ,. -~ -·~ _!~ .. 

7 8 10 II 12 

I I I I I I I I I I I I I I I I ·1 
B. HAZARDOUS WASTES FROM SPECIFIC SOURCES. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from 

specific industrial sources your installation handles. Use additional sheets if necessary. 

13 14 15 Ill 17 le 

1 I I r 1 r I l l I l l I J I I r 
[z: l5 - ,. z> - IU - .. I,-, .. 

19 20 21 22 23 24 

I I I I I I I I I I I I I I I I I 
- " " 

,. 
-·~ ---- '~ 

I z: - .. 
25 26 27 28 29 30 

I I I I I I I I l I J t J _l I I I - 11 - " - ,. 
C. COMMERCIAL CHEMICAL PRODUCT HAZARDOUS WASTES. Enter the four-digit number from 40 CFR Part 261.33 for each chemical sub· 

stana: your installation handles which may be a hazardous waste. Use acjditional sheets if necessary. 

31 32 33 34 35 36 

l I I I I I I I I I I l I I I I I .. 
·~ I z 

37 38 39 40 4_1 42 

I I I I I I I I l J l l J J I I I ,. .. . 
·~ ~ -- " 

43 44 45 46 47 48 

l I I I I I I I I I I l I I I I I 
lz .. . ,. 

~ 

D. LISTED 1 NF ECTIOUS WASTES. Enter the four-digit number from 40 CFR Pert 261.34 for each fisted hazardous waste from hospitals, veterinary 
hospitals, medical and research laboratories your installation handles. Use additional sheets if necessary. 

49 50 5I 52 53 54 

I I I T 1 l l I I I I I I I I T T - .. . .. - ,.~ 

E. CHARACTERISTICS OF NON-LISTED HAZARDOUS WASTES. Mark "'X" in the boxes corresponding to the characteristics of non-listed 
hazardous wastes your installation handles. {Ses 40 CFR Pans 251.21- 251.24.) 

E]1. IGNITABLE :t]z. CORROSIVE f:'3. REACTIVE e94. TOXIC 
(00011 (00021 (D003I (DOOOI 

X. CERTIFI-CATION """'~ ~~:iil.'2~: . ~::.:..:£: ">-'- ;_,; ~'ri.l.;~_,e~_ ... , til I~ 
I certify under penalty of law that I have personally examined and am familiar with the in[onnation submitted in this and all I~ attached documents, and that based l?n T7!Y inquiry of those individuals immediately responsible for obtaining the information, 

I~ I believe chat the submitted mformatzon IS rr~;~~. accurate, and complete. I am aware that there are significant penalties for sub-
milling false information, including the powbzlzty of fine and imprisonment. • )I 

""""u•• " 
NAME llo OFFICIAL TITLE (type or print) DATE SIG_NED 

-cf·C~~. / / 7 .Lu ---
Blair Thompson 5/Y/;y Secretary /Treasurer 

EPA Form 87()().12 (6-801 REVERSE 



,__'.J~c:...,. llur: .. peorl:::···.,~ ,J.J't:d.l'~ V 
(fi/.'-Jn ~re.:Js arA }Oaced {or ':!llrt! rvoe. i.P. .. 12 charJcr~rs/inch). 

0 Z.NEW FACILITY (Complete item belou 
71 FOR NEW FACIL 
,_._,.--,....,.....,.,---r-.-:,...,.-,,-., P R 0 V I 0 E T H E 0, 

(yr., mo ... & day) o 
TION BEGAN OR 
EXPE"CTED TO Bl 

0 z. FACILITY HAS A RCRA PERMIT 

A. PROCESS CODE- Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided 
entering codes. If more lines are needed, enter the code(sJ in the space provided. If a process will be used that is not included in the list of codes below, 
describe the process {including its design capacity) in the space provided on the form {Item 1/I·CJ. 

B. 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 

measure used. Only ttle units of measure that are listed below should be used. 

PRO· APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 

PROCESS CODE DESIGN CAPACITY 

Storage: 
CONTAINER (barrel, drum, etc.) SO I 
TANK SOZ 
WASTE PILE S03 

SURFACEIMPOUNDMENT S04 

Disp<nal: 
INJECTION WELL D79 
LANDFILL D80 

LAND APPLICATION D81 
OCEAN DISPOSAL D82 

SURFACE IMPOUNDMENT D83 

GALLONS DR LITERS 
GALLONS OR LITERS 
CUBIC YARDS OR 
CUBIC METERS 
GALLONS OR LITERS 

GALLONS OR LITERS 
ACRE·FEET (the volume that 
would cover one acre to a 
depth of one foot) OR 
HECTARE-METER 
ACRES OR HECTARES 
GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS OR LITERS 

PROCESS 

Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

OTHER (U•e for phr•ical, chemical, 
thennal or biologica treatment 
processes not occurrinq ;n tank.s, 
aurtace impoundments or inciner
ators. Describe the processes in 
the space provided; Item III-C.) 

PRO
CESS 
CODE 

TOI 

T02 

T03 

T04 

APPROPRIATE UNITS 01 
MEASURE FOR PROCES: 

DESIGN CAPACITY 

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 

GALLONS PER DAY OR 
LITERS PER DAY 

UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNIT 
MEAS 

CO[ 
GALLONS. • • • • • •••••••••• G LITERS PER DAY. , • • V 
LITERS •.•••••• , , • , , •• , •••• L TONS PER HOUR • • • • D 
CUBIC YARDS •••• , •••••••••• Y METRIC TONS PER HOUR. • W 
CUBIC METERS ••••• , , ••• , ••• C GALLONS PER HOUR •• , • E 
GALLONS PER DAY ••••••••• , • U LITERS PER HOUR •••• , • H 

ACRE·FEET ••••• 
HECTARE·METER. 
ACRES •••••• , • 
HECTARES ••• ,, 

EXAMPLE FOR COMPLETING ITEM Ill {shown in line numbers X·t and X·2 below): A facility has two storage tanks, one tank can hold 200 gallons and 
other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. . 

I. AMOUNT 
(•peci{Y) 

600 

20 

24000 

100 

I. AMOUNT 

6 

7 

8 

9 

PAGE I OF 5 CONTINUE ON REVI 





1 

IIY. PROCESSES (contznued) -::_.;,: • .:.i.~•···,~. 
C. SPACE FOR ADDITIONAL. PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (cocie "T04 .. ). FOR EACH PROCESS ENTERED HERE 

INCL.I:JDE DESIGN CAPACITY. 

IV. DESCRIPTION OF HAZARDOUS WASTES . 
A. EPA HAZARDOUS WASTE NUMBER - Enter the iour-d191t numoer rrom 40 CFR, Suopart D tor each 11sted hazaroous waste you w111 nanole. li y 

handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four-digit number{s) from 40 CFR. Subpart C that describes the character 
tics and/or the toxic contaminants of those hazardous wastes. 

B. ESTIMATED ANNUAL QUANTITY- For each listed waste entered in column A estimate the quantity of that waste that will be handled on an anm 
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 handl1 
which possess that characteristic or contaminant. 

C. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropria 
codes are: 

ENGLISH UNIT OF MEASURE CODE METRIC UNIT Of MEASURE CODE 
POUNDS ••••••••••••••• •••• p KIL.OGRAMS •••••••••••• • • •• • • .K 
TONS •••••••••••••••••••••••••••• T METRIC TONS •••••••••••••••••••••• M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking in1 
account the appropriate density or specific gravity of the waste. 

D. PROCESSES 
1. PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the code{s) from the list of process codes contained in Item I 
to indicate how the waste will be stored, treated, and/or disposed of at the facility. 
For non-listed hazardous wastes: For each characteristic or toxic contaminant entered in column A, select the code(s) from the list of process codE 
contained in Item I II to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that posse· 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000• in t~ 
extreme right box of Item IV·D(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. 

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous .;;..,astes that can be described b 
more than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annu< 
quantity of the waste 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 describe the waste. In column Dl2l on that line ente 
"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. 

EXAMPLE 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 pounc 
per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two waste 
are 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 estimate-
100 pounds per year of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

A. EPA I c. UNIT D. PROCESSES 
t.Jz • HAZAR D. B. ESTIMATED ANNUAL 0 ~u~~A·r----------------r-:..:...:~:;:.::.::::;::::.:::~--------------
- 0 ASTENO QUANTITY OF WASTE (ente~ 1 • PROCESS CODES Z. PROCESS DESCRIPTION 
..J z (ente~ co.e} code/ (enter) (If a code u not o!ntered in D( 1 }) 

X-1 K 0 5 41 900 p T03D80 

X-2 D 0 0 2 400 p T03D80 

X-3D 0 0 1 100 p T03D80 

X-4 D 0 0 2 included with abo~·e 

EPA Form 3510.3 (6·801 PAGE 2 OF 5 CONTINUE ON PAG 



C,>ntintled from page 2. 
NOTE: Photocooy this page before completing if you have more than 26 wastes to list. Form Approved OMB No. 158·580004 

. EPA 1.0. NUMBER (enter jro_m.pa;re 1) 

~\\ U><ONLV~ \ \~ m 1'1_ I I I I I I fJt ~ DUP ~ DUP ~ ' - " ,. " . 
'..:' " 2.!. 

IV, DESCRIPTION OF-HAZARDOUS W~STES (continued} ~' D.PROc_~~ A. EPA C. UNIT 

Ill HAZARD. B. ESTIMATED ANNUAL OF MEA-

z· W. STENO QUANTITY OF WASTE 
SURE 

I. PROCESS CODES 2. PROCESS DESCRIPTION _o 
(en ·code) 

(enter 
(enter} (if a code L.S not rnteN!d in D( 1}) .JZ code) 

il:L " Z7_ f.LL 
,. !7 - ,. 

I 'F 10 0 11 50000 IP s 0 1 

2 IF :o 0 12 (Included with above) 

3 IF IO 0 1500 IP s 0 1 

4 IF lo '0 5 7000 IP s 0 1 

5 F 0 :o 6 15,000 IP s 0 1 
I I I I 

6 F 0 10 6 250,000 p T 0 1 
I 

7 D 0 IO '1 20,000 ,P s 0 1 
I I 

8 .D 0 IO !2 1000 ,p s 0 1 
I 

9 
I I I 

10 
I I 

1 I 
I I 

12 

13 
I 

14 
I I I I I 

15 
I I 

16 
I I 

17 
I 

18 
I I I l I 

. 19 
I I I I 

20 
I I I I I I 

21 
l I I I 

22 
I I I l I 

23 
I I I I 

24 
I I I I I 

25 

26 
I I I 

" 
., ~ 

" " ' " 
,. ,. 

EPA Fonn 3510-J (S-801 CONTINUE ON REVERS 
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Cc.'1tn1ued from the front. 

IV. DESCRIPTION OF HAZARDOUS WASTES (continued) • ~: •. ~. 

E. USE 1"HIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM 

the space provtaed on page 5 a scale drawing of the facility (see instructions for more detail). 

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage. 
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail). 

VII. FACILITY GEOGRAPHIC LOCATION 

0 A. If the facility owner is also the facility operator as listed in Section VIII on Form 1, "Generai Information". place an "X" in the box to the left and 
skip to Section IX below. · · · · 

B. If the facility owner is not the facility operator as listed in Section VIII on Form 1. complete the following items: . 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME (prtnt or type) B. SIGNATURE 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents. and chat based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME (pnnt or type} B. SIGNATURE C. DATE SIGNED 

.. 

EPA Form 3510-J (&-80) PAGE -l OF 5 CONTINUE ON PA· 
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SECTION B 

FACILITY DESCRIPTION 

B-1 General Description 

[Reference: 40 CFR 270.14(b)(l ); NMHWMR 302.A.4.b(l)(a)] 

General Facility Information: 

1 Owner/Operator: Sparton Technology, Inc. 

1 EPA I.D. Number: NMD083212332 

1 Mailing Address: Post Office Box 1784 

Albuquerque, New Mexico 87103 

1 Site Telephone Number: (505) 892-5300 

Sparton operates an electronics manufacturing plant at its 

Coors Road facility. Manufactured products are commercia 1 , 

industrial, and military electronics, which include circuit 

board assemblies, transducers, sensors, and pressure 

systems. The printed circuit manufacturing process employs 

the use of meta 1 plating which generates an aqueous plating 

waste characterized as hazardous due to its heavy meta 1 s 

content and corrosivity. Electronics assembly employs the 

use of solvent cleaning which generates spent halogenated and 

non-halogenated solvents. 

The site is located about 2,500 feet northwest of the Rio 

Grande River on the west side of Coors Road, NW. Locally, 

ttJe area is hilly and slopes in several wide terraces toward 

the river. The site is approximately 60 feet above the Rio 

Grande River, and 40 to 60 feet lower than the Paradise Park 

residential area, which is located approximately 4,000 feet 

west of the site. Approximately 200 feet southeast of the 

site, and across Coors Road, is the Corrales Canal. The 
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Calabacilla Arroyo is located about 1,000 feet north of the 
site. The facility location is shown in Attachment 3, 
Plate 1. 

The Coors Road faci 1 ity has operated four hazardous waste 
storage units since 1980 and submitted a Part A application 
for a hazardous waste permit to operate these units. The 
units include two lined surface impoundments (ponds), two 
drum storage areas (as shown in Attachment 3, Plate 2), and a 
now-closed shall ow concrete sur.~p once used to store some 
spent solvents. On site storage of the aqueous plating waste 
in the two ponds was conducted until August 1983, when 
Sparton ceased discharging to either pond and removed the 
remaining plating waste. Also, Sparton has ceased storage of 
containerized hazardous waste for periods of 1 onger than 90 

days and has therefore withdrawn its Part A permit 
application. The sumps contained spent solvents until 
closure in October 1980, prior to the effective date of 
RCRA. Information provided in this application addresses 
only post-closure requirements for the two surface 
impoundments. 

B-2 Chemical and Physical Analyses 
[Reference: 40 CFR 270.14(b)(2); NMHWMR 302.A.4.b(l)(b)] 

Historical Waste Analysis 
When active, the two surface impoundments were used 
exclusively for the storage of wastewater from electroplating 
operations. The waste is a liquid at 70°F with a density of 

8. 8 pounds per ga 11 on and a so 1 ids content of 9 percent. 
Waste material profile and analytical reports are provided in 
Attachment 7. Remaining wastes \'Jere removed from the 
impoundments in August 1983 and disposed off site. (Note: 
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Simi 1 ar wastes are currently stored in 55-gall on containers 

and remain on site for less than 90 days.) The original pond 

liners and potentially contaminated materials were left in 

place. 

The ponds were subsequently partially filled with cuttings 

from soi 1 borings. Among other uses, these borings ~tere 

performed to detect any subsurface contamination in soils 

surrounding the ponds. Cuttings from Boring MH-16 (which 

subsequently became a monitoring well) were analyzed and are 

considered representative of the physical and chemical 

characteristics of the subsurface soils (see Attachment 4, 

Plate 1 for the 1 ocati on of Boring MW-16). The 1 ogs of 

Boring MW-16 and other borings surrounding the site indicate 

that the subsurface consists of soi 1 s ranging from clays to 

fine gravel. The results of the laboratory analysis of 

materia 1 from Boring MW-16 and a description of the test 

methods used are provided in Attachment 3. Fourteen samples, 

representing characteristics of the underlying soils from the 

surface to a depth of 73 feet, were analyzed for trace metals 

and organic constituents. Results of these analyses are 

presented in Attachment 4, pages 34, 36, and 37, Tables 4 

through 6. 

Although concentrations of chromi urn are eleva ted in several 

samples, they were found to exceed EP toxicity standards in 

only one sample (see Attachment 4, page 37). In this EP 

extract, total chromium was measured as 8.6 parts per million 

(ppm), and hexavalent chromium was measured as 8.0 ppm. All 

other metals were found to be below EP toxicity standards in 

soil extracts from Boring MW-16. 
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As described in the closure plan, the ponds will be filled 
with material removed to prepare the cap subgrade, clean 
soils and demolition wastes, including broken concrete, 

concrete blocks, and excess 1 i ner from the upper portion of 
the ponds. The demolition materials are to be placed on the 
bedding of drill cuttings. As the demolition material is a 
non-hazardous waste, the only potentially hazardous 

constituents remaining in the ponds will be contained in the 
soil cuttings, any remaining bottom liners, and contaminated 

subsoils. 

B-3 Waste Analysis Plan 
[Reference: 40 CFR 270.14(b)(3); NMHWMR 302.A.4.b(l)(e)] 

Not applicable. 

B-4 Description of Security Procedures 
[Reference: 40 CFR 270.14(b)(4); NMHWMR 302.A.4.b(l)(d)] 

See item E-2, post-closure permit requirements, page 30. 

B-5 Copy of General Inspection Schedule 

[Reference: 40 CFR 270.14(b)(5); NMHWMR 302.A.4.b(l)(c)] 

See item E-3, post-closure permit requirements, page 30. 

B-6 Preparedness and Prevention 
[Reference: 40 CFR 270. 14(b)(6); NMHWMR 302.A.4.b(l)(f)] 

Not applicable. 
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B-7 Copy of Contingency Plan 
[Reference: 40 CFR 270.14(b)(7); NMHWMR 302.A.4.b(l )(g)] 

Not applicable. 

B-8 Prevention of Run-off and Contamination of Water Supplies 
[Reference: 40 CFR 270.14 (b)( 8 )( i i) and (iii); Nt~H\~MR 

302.A.4.b(l )(h)(ii) and (iii)] 

See item E-3, post-closure permit requirements, page 30. 

B-9 Ignitable, Reactive, and Incompatible Waste Precautions 
[Reference: 40 CFR 270.14(b)(9); NMHWMR 302.A.4.b(l )(i )] 

Not applicable. 

B-10 Traffic Pattern 
[Reference: 40 CFR 270.14(b)(l0); NMHWMR 302.A.4.b(l ){i)] 

Not applicable. 

B-11 Facility Location Information 
[Reference: 40 CFR 270.14(b)(ll)(iii); NMHWMR 
302.A.4.b(l )(k)(iii )] 

Seismic Standard 

Not applicable. 
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Floodplain 
The Spartan facility is located outside the 100-year 
floodplain as indicated by information provided by the 
Federal Emergency Hanagement Agency (see Attachment 1, 

information adapted from the National Flood Insurance Program 
Fl oodway Map). 

B-12 Personnel Training 
[Reference: 40 CFR 270.14(b)(12); NMHWMR 302.A.4.b(l)(l)] 

Not applicable. 

8-13 Copy of Closure and Post-Closure Plans 
[Reference: 40 CFR 270.14(b)(l3); Nt~HWMR 302.A.4.b(l )(m)] 

See item E-4, post-closure permit requirements, page 31. 

B-14 Notice In Deed 
[Reference: 40 CFR 270.14(b)(l4); NMHWMR 302.A.4.b(l)(n)] 

See item E-9, post-closure permit requirements, page 33. 

B-15 Closure Cost Estimate 
[Reference: 40 CFR 270.14(b)(14); NMHWMR 302.A.4.b(l)(O)] 

Not applicable. 

B-16 Post-Closure Cost Estimate 
[Reference: 40 CFR 270.14(b)(l6); NMHWMR 302.A.4.b(l)(p)] 

See item E-10, post-closure permit requirements, page 34. 
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B-17 Documentation of Insurance 

B-18 

B-18a 

[Reference: 40 CFR 270.14(b)(l7); NMHWMR 302.A.4.b(l)(q)] 

See item E-12, post-closure permit requireQents, page 34. 

Topographic ~·1ap 

General Requirements 
[Reference: 40 CFR 270.14(b)(l9); NMHWMR 302.A.4.b] 

The topographic map requirements have been addressed in 
previous studies of the Coors Road facility. These studies, 

with associated maps, are included as Attachments 1 through 7 
which follow the text of this permit application. A general 
description of the maps and their location in this submittal 
are presented in Table 1. 
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TABLE 1 
Topographic Map Requirements for Spartan 

Attachment Plate 
Requirement Number Number 

{ i ) Map seale and date All attachments All plates 

{ i i ) 100-year floodplain 1 

{iii ) Surface waters 3 2 

{ i v) Surrounding 1 and uses 2 

{v) Wind rose ll 

{vi ) Orientation of map All attachments A 11 plates 

{vii ) Legal boundaries 2 

{viii) Access control 3 Appendix A, 

A-3 and A-4 

{ i X) Wells 2 

{X) Buildings, TSD operations, 

other structures 3 Appendix A, 
A-1 and A-3 
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TABLE 1 
Topographic Map Requirements for Spartan 

(Continued) 

Requirement 
Attachment 

Number 
Plate 
Number 

(xi ) Barriers for drainage 3 Plate 3 
or flood control 

(xi i ) Location of operational 
units 3 Appendix A, 

A-1 and A-3 
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SECTION C 
SPECIFIC INFORMATION REQUIREMENTS 

C-1 List of Wastes 
[Reference: 40 CFR 270.17(a); NMHWMR 302.A.4.b(2)(c)(i)] 

As discussed in B-2, page 3, the original wastes placed in 
the surface impoundments (as identified in the Part A permit 
application) have been removed and disposed off site in an 
approved manner. Potentially contaminated materials, 
including subsurface soils and drill cuttings, represent the 
current waste inventories. These ''\>~astes .. ~1il1 be left in 
place. Note: Spent solvents were never placed in the 
surface impoundments. 

C-2 Surface Impoundments 
[Reference: 40 CFR 270.17(a); NMHWMR 302.A.4.b(2)(c)(ii)] 

The plating waste\vater \'laS discharged from the facility to 
the storage ponds located about 35 feet north of the building 

via an underground, small-diameter PVC pipe. The 
impoundments are approximately 19 by 28 feet in plan 
dimension and 5 to 6 feet deep. Each has a concrete wall, 
and a sloped sand bottom which supports a synthetic liner. 
Plan and cross section views of the ponds are provided in 
Attachment 3, Plates A-1 and A-2, respectively. 
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C-3 Liner System Description 

[Reference: 40 CFR 270.17(b)(l); NMHWMR 302.A.4.b(2)(c)(ii)A] 

Both surface impoundments and the area between the 

impoundments are lined with a 30-mil, 2-ply hypalon, 1-ply 

polyester scrim liner. The liner completely covers the 

bottom and wa 11 s of the t\-Jo adjacent ponds and is supported 

at the walls by concrete and a sloped sand backfi 11 (see 

Attachment 3, Plates A-1 and Plate A-2). 
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SECTION D 

GROUND-WATER MONITORING 

D-1 Interim Status Monitoring Data 
[Reference: 40 CFR 270.14(c)(l), 265.90 through 95; NMHI.Jf~R 

302.A.4.2(3)(a)] 

Since June 1983, Sparton has performed interim status 

ground-water monitoring at the Coors Road facility. On July 
10, 1985, Sparton requested that interim status for the 

surface impoundments be terminated, si nee the site was no 
longer used to store hazardous wastes for longer than a 

90-day period. While waiting for a response to this request, 

Sparton has continued monitoring the ground water. 

Initially, this ground-water monitoring system consisted of 

four monitoring we 11 s U1W-l , n\~-2, r1H-3, and M\v-4) and a 

piezometer ( P-1). P-1 was used to 1 ocate wells properly. 

Well MW-2 is located hydraulically upgradient, and 14ells 
~!W-1 , MW-3, and MtoJ-4 are 1 ocated hydraulically downgradi ent 

of the impoundments. A complete description of the interim 

status ground-\'later monitoring program is provided in 

Attachment 5. 

After the first quarterly ground-water sampling period, 
contamination was suspected to exist within the uppermost 

aquifer. As a result, additional investigations \'/ere 

performed and additional monitoring wells were installed 

{refer to Attachments 4 and 6). Both inorganic and organic 

contaminants were i denti fi ed within the ground water of the 
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uppermost aquifer. The hazardous constituents identified are 
described in Attachments 4 and 6, Plates B-11 through B-13. 
Interim status ground-water monitoring results are provided 

in Attachment 7. 

It was assumed, based on the results of the first five 
quarters of sampling, that ground-water contamination 
existed. Based upon this assumption, an alternate 
ground-water monitoring program (AGMP) was proposed and 
initiated upon approval of New Mexico Environment Improvement 
Division (NMEID). Documentation of AGMP approval is enclosed 
as Attachment 12 in accordance with 40 CFR 265.90(d) and 
NMHWMR 206.C.la(4). 

The AGMP (as described in Attachment 8, Appendix C), besides 
specifying quarterly sampling for TOC, pH, specific 
conductance, etc., includes specific metallic hazardous waste 
constituents and a Volatile Organic Chemical (VOC) scan of 
each monitoring well. This procedure allm-is for an annual 
determination of the extent and mobi 1 ity of hazardous waste 
contaminants and organic constituents in the subsurface water. 

A summary of both the initial ground-water monitoring program 
and AG~1P results to date is available in Attachments 4, 6, 
and 7. 

D-la Description of Wells 

[Reference: 40 CFR 265.91; NMHWMR 206.C.l.b(l)(a) and (b)] 

The interim status ground-water monitoring system was 
installed in three phases. A description of each phase 
including drilling methods, well construction details, and 
development techniques is included in Attachments 4, 5, and 6. 
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Table 2 presents the location of the description of each 
monitoring well within the application. 

TABLE 2 
Location of Nonitoring Hell Information 

Spartan, Albuquerque, New Mexico 

Phase Report Attachment Location in 

Number Date Number Attachment Remarks 

1 6/29/83 5 pp. 1 -7; ~1W-l , 1··1W-2, 
Plates 5-9 r~w-3, ~1\·/-4' 

P-1 

2 3/19/84 6 pp. 3-8; Plates ~1W-5, ~11~-6' 

A-2 through t1lv-7, ~lH-8, 

A-8 r·l~J-9, m.J-1 o, 
r1w-11 

3 3/13/85 4 pp. 3-15; MW-12, MW-13, 
Appendix F, MW-14, ~1W-15, 

Figures 2-9 M~J-1 6, t1\l/-l 7, 

PW-1 
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D-lb Description of Sampling/Analysis Procedures 
[Reference: 40 CFR 265.92(a); NMWHWMR 206.C.l.c(l)] 

A description of the interim status ground-water sampling and 
analysis plan is included in Attachment 5, pages 2 
through 5. This plan includes procedures for: 
• Sample collection; 
• Sample preservation and shipment; 
• Analytical procedures; and 
• Chain-of-custody control. 

O-le Monitoring Data 
[Reference: 40 CFR 265.92; Nfv1Hvl~1R 206.C.l.c(2), (3), (4), 
(5), and (6)] 

Attachment 5, pages 5 through 7, presents a 1 i st of the 
constituents and parameters to be measured during interim 
status. 

The interim status ground-\>Jater monitoring results obtai ned 
from June 1983 to October 1985 are provided in Attachment 7, 
Appendix B. 

Ground-\'later hydrographs i denti fyi ng the water surface 
elevations during these sampling periods are included in 
Attachment 6, Plates 4 through 6. 
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D-ld Statistical Procedures 
[Reference: 40 CFR 265.93(b); NMHWMR 206.C.l.d(2)] 

The Cochran • s approximation to the Behrens Fisher Student 
t-test was to be used to determine significant increases (or 
decreases, in the case of pH) of the indicator parameters in 
the dm-1ngradi ent \'Jells. This statistical analysis was not 
performed since it was assumed, based on results obtained 
during the first five quarterly sampling periods, that the 
ground water was contaminated. Based on this assumption, a 
agreement was made with the NMEID to begin an AGMP in 
accordance with NHHWt1R 206.C.l.a(4) (see Attachment 12). 
Since the AG~1P and additional studies were underway prior to 
the sixth quarter, and these plans encompassed all the items 
contained in the ground-water quality assessment plan (mJQAP) 
outline, a GWQAP was not used. 

D-le Ground-Water Assessment Plan 
[Reference: 40 CFR 265.93(d)(2); NMHWMR 206.C.l.d(l)] 

As specified within the interim status ground-water 
monitoring program, a GWQAP \'IOUld have been prepared if the 
indicator monitoring program had concluded that hazardous 
waste constituents were entering the ground water. An 
outline of the proposed but unused assessment plan is 
contained in Attachment 5, pages 11 through 20. 
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D-2 General Hydrogeologic Information 

[Reference: 40 CFR 270.14(c)(2); Nt•1Hl~NR 302.A.4.b(3)(b)] 

Investigations completed thus far have indicated that there 

are two aquifers within the upper 140 feet below the 

surface. The uppermost aquifer is the water bearing zone at 

an approximate depth of 70 feet below grade. This unconfined 

aquifer is relatively thin with hydraulic head of no greater 

than 10 feet. This aquifer consists of sand- to gravel-size 

material; however, it is mainly categorized as a medium sand 

unit. The 1 m>~er aquifer extends from a depth of 

approximately 80 to 140 feet bel ow grade and consists of 

sands and gravels. 

At a depth of approximately 70 to 80 feet below grade, a 

relatively thin (approximately 5 to 10 feet), less permeable 

stratum is 1 ocated between the two aquifers. 

sections identifying the aquifers and the 

stratum are contained in Attachment 4, Figures 

Geologic cross 

less permeable 

10 through 13. 

The potentiometric surface from we 11 s screened in the 1 ower 

confined aquifer is approximately 2 to 5 feet above the less 

permeable stratum. 

Step-drawdown and constant rate a qui fer tests are described 

in Attachment 4, pages 38 to 48. Based upon these aquifer 

tests, the hydraulic conductivity of the uppermost aquifer is 

0.05 em/sec (refer to Attachment 4, Table 7), with an 

estimated porosity of 0.4. 
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The direction of ground-water flow is toward the southwest, 

with an approximate hydraulic gradient of 0. 01 ft/ft (see 
Attachment 4, Figure 14). As shown on the water table 

hydrographs in Attachment 6, Plates 4 through 6, the 
ground-water flow direction does not fluctuate seasonally. 

Using Darcy • s 1 aw and the parameters mentioned above, the 
ground-water velocity in the uppermost aquifer is calculated 
to be approximately 0.001 em/sec (2.85 ft/day). 

D-3 Topographic Map Requirements 
[Reference: 40 CFR 270.14(c)(3); NMHWMR 302.A.4.b(3)(c)] 

The topographic map requirements for the site are met in 
Attachments 4 and 6. Table 3 presents the locations of the 
items required on the maps within the attachments. 

D-4 Contaminant Plume Description 
[Reference: 40 CFR 270.14(c)(4); NMHWMR 302.A.4.b(3)(d)] 

Appendix C of Attachment 7 contains a summary of the maximum 
concentration (as of f~ay 7, 1985) of each contaminant 

identified in the ground-water on site. Attachment 4, 
Figures 16 and 17, and Attachment 6, Plates 8, 9, and 10, 
provide a plan view of the extent of the contaminant plume. 
Si nee June 1984, Spartan has included in its ground-water 
monitoring program (as approved by N~1EID), specific metallic 
hazardous waste contaminants, and a VOC scan to assist in 
describing the contaminated plume. 
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TABLE 3 
Topographic Map Requirements For 

Land Disposal Facilities 
Spartan, Albuquerque, New Mexico 

Requirement 

Monitoring well 
1 ocati ons 

Waste management area 

Direction of ground-
water flow in the upper-
most aquifer 

Point of compliance 

Contaminant plume 
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Attachment 
Number 

4 

3 

4 

4 

4, 6 

Figure or 
Plate Number 

Figure 1 

Plate A-1 

Figure 14 

Figure 1 

Plates 8, 9, 

10, 16, 17 



Monitoring results obtai ned from monitoring \'/ell MU-9, 

located hydraulically downgradient of the waste management 

area, have shown a constant improvement in ground-water 

quality since the fifth sampling quarter. These results are 

shown in Attachment 7, Appendix B. 

D-5 General Monitoring Program Requirements 

[Reference: 40 CFR 264.97; NMHWMR 206.D.l.h] 

Since Sparton had reason to believe ground-water 

contamination exists at its Coors Road facility, an AGrlP has 

been implemented as specified by 40 CFR Section 265.90{d) 

{refer to Section D-ld of this application). A copy of the 

AGHP is provided in Attachment 8, Post-Closure Care Plan, 

Appendix C. The present monitoring program ~onitors for pH, 

certain metals, specific conductance, and TOC. Volatile 

organics are monitored voluntarily to aid in description of 

any plume of contamination. This is because of the 

interfering effects of contamination from a solid waste 

management unit {sump). 

D-5a Description of Wells 

[Reference: 40 CFR 264.97{a){b) and {c); NMHWMR 206.D.l.h{l) 

and { 3)] 

Section D-la of this plan presents a description of wells. 

Monitoring wells f•1W-l, NH-2, m~-3, and MW-4 and piezometer 

P-1 are scheduled for removal in early 1986. \~ell plugging 

and abandonment procedures are outlined in Attachment 3, 

Appendix E. 
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D-5b Description of Sampling/Analysis Procedures 
[Reference: 40 CFR 264.97(d); NMHWMR 206.D.l.h(4)] 

Attachment 4, Appendix C, presents ground-water sampling and 
analytical procedures. These procedures include: 

• Sample collection; 
• Sample preservation and shipment; 
• Analytical procedures; and 
• Chain-of-custody controls. 

D-5c Procedures for Establishing Background 
[Reference: 40 CFR 264.97(g)(2); NMHWMR 206.D.l.h(7)] 

Since December 1983, both monitoring wells MW-5 and MW-6 have 
provided a record of the ground-water qua 1 ity hydraulically 
upgradient of the waste management area. Recently, MW-5 has 
been substituted as the primary upgradient well, since r.n~-6 

has not provided sufficient quantities of water for 
analytical testing and ground-water elevations. Analytical 
results obtained from both of these monitoring wells are 
provided in Attachment 7, Appendix B. 

D-6 Detection Monitoring Program 
[Reference: 40 CFR 270.14(c)(b), 264.98; NMHWMR 206.D.l.c] 

Since hazardous constituents have been identified within the 

ground water at Spartan • s Coors Road faci 1 i ty, a detection 
monitoring program is not applicable. 
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D-7 Compliance Monitoring Program 
[Reference: 40 CFR 270.14(c)(7), 264.99; NMHWMR 206.D.l.j] 

Si nee hazardous constituents have been detected within the 
ground \·Jater at Sparton • s Coors Road facility, a compl i a nee 
monitoring program is not applicable. 

D-8 Corrective Action Program 
[Reference: 40 CFR 270.14(c)(8), 264.100; NMHWMR 206.D.l.k] 

Because hazardous constituents have been detected within the 
facility ground water, Sparton proposes a corrective action 
program (CAP) as specified by 40 CFR 264.100. The CAP is 
detailed below. 

D-8a Characterization of Contamination 
[Reference: 40 CFR 270.14(c)(8)(i); NMHWMR 302.A.4.b(3)(i)] 

A description of the contaminant plume has been obtained from 
earlier hydrogeologic studies of the Coors Road facility 
(refer to Section D-4). Maximum concentrations of hazardous 
constituents are provided in Attachment 7, Appendix C. An 
Appendix VIII scan of the facility ground water was not 
completed. N~·1EID agreed the scan was unnecessary, si nee 
earlier investigations had identified the contaminants of 
concern. Further hydrogeologic and remedial action studies 
are currently underway to characterize the extent and 
distribution of contaminants \'lithin the facility ground 

water. These demonstrations include: 
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1 Numerous ground-water models, soil-gas tests, and 
evaluations of historical on-site data to provide the 
rate and extent of migration of hazardous waste 
constituents in the ground water (see Attachment 6, pages 
21 through 23); and 

1 Site investigations, including additional borings, to 
assess the vertical and lateral distribution of 
contaminants in the ground water and vadose zone (see 
Attachment 6, pages 51 through 53). 

The results of these investigations will be submitted to 
Nt~EID mi d-1986. 

D-8b Concentration Limits 
[Reference: 40 CFR 270.14(c)(8)(ii), 264.94(b); N~1HW~1R 

302.A.4.b(3){ii)] 

At the completion of the aforementioned studies, Spartan will 
specify a proposed concentration 1 imi t for each hazardous 
constituent. If deemed feasible, these limits will not 

exceed Tab 1 e 1 of Section 264. 94; however, it is expected 
that alternate concentration limits (ACLs) will be proposed. 

D-8b{2) Alternate Concentration Limits 
[Reference: 40 CFR 264.94(b); NMHWMR 206.D.l.e{l)(c)] 

Since correcting contaminated ground water to background 
constituent levels seems neither environmentally beneficial 
nor economically feasible in this situation, Spartan will 
most 1 ikely propose to demonstrate an ACL for all hazardous 
constituents present within the facility ground water. All 
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ACLs will be submitted for NMEID approval upon the completion 

of the current remedial action studies (refer to Section 

D-8a) and will reflect the following factors: 

1. Potential adverse effects on ground-water quality 

considering: 

• the physical and chemical characteristics of the waste 

in the regulated unit, including its migration 

potential; 

• The hydrogeologic characteristics of the facility and 

surrounding land; 

• The quantity of ground \'tater and direction of flow; 

• The proximity and ~tli thdra\'la 1 rates of ground-water 

users; 

• The current and future uses of ground water in the 

area; 

• The existing quality of ground water, including other 

sources of contamination and their cumulative impact 

on ground-water quality; 

• The potential for health risks caused by human 

exposure to waste constituents; 

• The potential damage to wildlife, crops, vegetation, 

and physical structures caused by exposure to waste 

constituents; and 
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• The persistence and permanence of the potential 
adverse effects; 

2. Potential adverse effects on hydraulically connected 
surface water quality, considering: 

• The volume and physical and chemical characteristics 
of the waste in the regulated unit; 

• The hydrogeological characteristics of the facility 
and surrounding land; 

• The quantity and quality of ground water, and the 
direction of ground-water flow; 

• The patterns of rainfall in the region; 

• The proxir.li ty of the regula ted unit to surface v1aters; 

• The existing quality of surface \'later, including other 
sources of contamination and the cumulative impact on 
surface water quality; 

• The potentia 1 for he a 1 th risks caused by human 

exposure to waste constituents; 

• The potential damage to wildlife, crops, vegetation, 
and physical structures caused by exposure to waste 
constituents; and 

• The persistence and permanence of the potential 
adverse effects. 
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D-Bc Corrective Action Plan 
[Reference: 270.14(c)(8)(iii), 264.100(b); NMHWMR 
206.D.l.k(2)] 

Based upon the results obtained from studies currently 
underway, a detailed plan will be submitted which outlines 
the corrective measures proposed for the facility. This 
corrective action plan will include: 
1 Maps shm'li ng the 1 ocati on of engineered barriers, caps, 

drains, wells, etc., to be used; 

I Descriptions 
details and 

and engineering drawings of construction 
specifications of engineered structures, 

caps, drains, etc.; 

1 A description of treatment technologies to be used for 
contaminated ground water that is removed from the zone 
of contamination; 

1 A prediction of the effectiveness of corrective actions; 

1 If treated ground water is reinjected at the site, the 
concentration 1 eve 1 s of a 11 hazardous constituents to be 
reinjected; 

1 A description and summary of any additional hydrogeologic 
data collected for use in designing the corrective 
action; 

1 Operation and maintenance plans for the corrective action 
measures; and 
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• Decontamination procedures for corrective action 
materials and equipment. 

D-Bd Ground-Water Monitoring Program 
[Reference: 40 CFR 270.14(c)(8)(iv); 264.100(d); NMHWMR 
206.D.l.k(3)] 

Currently, a post-closure ground-water monitoring progra~ has 
been submitted to NMEID for approval. A description of this 
program is included in Attachment 8, Appendix C, and includes: 
• A description of the monitoring system; 
• A description of sampling and analysis procedures; and 
• Reporting requirements. 

Based on results of the hydrogeologic and remedial action 
studies currently underway, minor modifications to this 
program may be necessary. All program modifications \'lill be 
submitted to NMEID for approval prior to implementation. 
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SECTION E 

POST-CLOSURE PERMIT REQUIREMENTS 

E-1 Post-Closure Plan 

[Reference: 40 CFR 270.17(f), 264.117, 264.118, 264.228(b), 

264.228(c)(l)(ii); Nl·1HWf'liR 206.C.2.h, 206.C.6.f, and 206.D.2.h] 

A copy of the past-el osure care plan for the Coors Road 

facility is included in this application as Attachment 8. 

All references noted below will apply to this attachment. 

The post-closure care plan was reviewed by the N~1EID. NMEID 

comments applicable to the enclosed post-closure plan \'tere 

received by Spartan (see NMEID letter to Spartan dated 

February 17, 1986, in Attachment 9). In addition, a copy of 

the closure plan is included as Attachment 3. 

E-2 Description of Post-Closure Security Procedures and Equipment 

[Reference: 40 CFR 264.117(b)(l) and (2); NMHWMR 

206.C.2.g(2)] 

Adequate security at the closed site during the post-closure 

period is demonstrated in the past-el osure plan, Section D, 

page 10. 

E-3 Description of Inspection Program and Maintenance Acti viti es 

and Frequencies 

[Reference: 40 CFR 264.228(b), 264.228(c)(l)(ii); NMHWMR 

302.A.4.b(l )(c)] 

The inspections to be conducted during the post-closure care 

period are described in the post-closure plan, Sections D 

through F, pages 10 through 13. The description includes the 
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frequency, procedures, and logs to be used and maintained at 
the facility. The specific items considered include: 
1 Security devices; 
• Erosion damage; 
• Cover settlement, subsidence, and displacement; 
• Run-on/run-off control systems; and 
• Ground-water monitoring system. 

The app 1 i cab 1 e inspection 1 og for these i terns is found in 
Appendix A of the post-closure plan. 

E-4 Locations and Number of Copies of Post-Closure Plan 
[Reference: 40 CFR 264.118(a)(3); NMHWMR 206.D.2.h(l)] 

1 copy to: Mr. Blair Thompson 
Spartan Corporation 
2400 East Ganson Street 
Jackson, Michigan 49202 

2 copies to: Mr. Richard Mica 
Spartan Technology, Inc. 
4901 Rockaway Boulevard, S.E. 
Rio Rancho, New Mexico 87124 

2 copies to: Mr. Jon F. DeWitt 
Varnum, Riddering, Schmidt & Howlett 
171 Monroe Avenue, N.W. 
Grand Rapids, Michigan 49503 
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5 copies to: Mr. Peter H. Pache 
Environmental Improvement Division 
Ground Water and Hazardous Waste Bureau 
Harold Reynolds Building 
1190 St. Francis Drive 
Santa Fe, New Mexico 87504-0968 

E-5 Plan Contact During Post-Closure Period 
[Reference: 40 CFR 264.118{a){3); NMHWMR 206.D.2.h{l){c)] 

The address and telephone number of the office to contact 
about the facility during the post-closure period is: 

Office of the Vice President and General Manager 
Sparton Technology, Inc. 
Post Office Box 1784 
Albuquerque, New Mexico 87103 
(505) 892-5300 

E-6 Procedure for Updating All Copies 
[Reference: 40 CFR 264.118{b); NMHWMR 206.D.2.h{2)] 

The post-closure plan will be amended, as necessary, to 

reflect changes in the operating plans or facility designs, 
or in the closure or post-closure operations following NMEID 
approval. 
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E-7 Specific Post-Closure Plan Requirements for Surface 
Impoundments 
[Reference: 40 CFR 264.228{b); Nt~HWMR 206.0.2.h{l){a) and 
{b)] 

Procedures for mai ntai ni ng and monitoring the integrity and 
effectiveness of the final cover, the ground-water monitoring 
system, and other app 1 i cab 1 e requirements are referenced in 
the following sections of the post-closure plan: 
• Maintenance and repair of final cover - Se~tion G, pages 

13 and 14; 
1 ~1ai ntenance and monitoring of the ground-water system -

Sections F and G, pages 12 through 14; 
• Compliance with NMHWMR 206.C.l - Appendix C of the 

post-closure plan, pages C-1 through C-4. 

E-8 Notice to the Local Land Authority 
[Reference: 40 CFR 264.119; NMHWMR 206.C.2{i)] 

Provisions for a copy of a survey plat, prepared and 
certified by a professional land surveyor and indicating the 
dimensions and location of the closure area, are included in 

Section J of the post-closure plan, page 15. 

E-9 Notice in Deed 
[Reference: 40 CFR 270.14{b){l4), 264.120, 264.117{c), 
264.119; NMHWMR 206.C.2{j)] 

Pro visions to record on the deed to the faci 1 i ty property a 
notation to inform any potentia 1 purchaser of the restricted 
use of the 1 and is referenced in Section K of the 
post-closure plan, page 16. 
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E-10 Post-Closure Cost Estimate 
[Reference: 40 CFR 270.14(b)(l6), 264.144; NMHWMR 206.C.3.e] 

The post-closure cost estimate as calculated, covers the cost 
of post-closure care monitoring and maintenance over a 
30-year period. The current cost estimate for facility. 
post-closure care is $526,968. The cost estimate and 
calculations may be found in the post-closure plan, Appendix 
B. 

E-ll Financial Assurance Mechanism for Post-Closure Care 
[Reference: 40 CFR 270.14(b)(l6), 264.145; NMHWMR 206.C.3.f] 

A financial assurance mechanism for post-closure care of the 
Spartan facility has not yet been established. 

E-12 Liability Requirements 
[Reference: 40 CFR 270.14(b)(l7), 265.147; NMHWMR 206.C.3.h] 

Liability coverages for sudden and non-sudden accidental 
occurrences have not yet been obtained. Attachment 10 
presents the various responses to contacts Spartan has made 
in an attempt to comply with this requirement. 
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SECTION F 
COMPLIANCE WITH OTHER REGULATIONS 

F-1 Other Federal Laws 
[Reference: 40 CFR 270. 14(b}(20}, 270.3; NMHWMR 501] 

No other federal laws are applicable. 
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G-1 Certification 

SECTION G 

CERTIFICATION 

[Reference: 40 CFR 270.ll(d); NMHWMR 302.8.4] 

.. I certify under penalty of 1 aw that this document and all 

attachments were prepared under my direction or supervision 

in accordance with a system designed to assure that qualified 

personne 1 properly gather and eva 1 uate the information 

submitted. Based on my inquiry of the person or persons who 

manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to 

the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties 

for submitting false information, including the possibility 

of fine and imprisonment for knowing violations ... 

Signature Date 
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1 copy to: 

1 copy to: 

2 copies t: 

JMH:JAH:GRH:das 

QUALITY CONTROL REVIEW 

' Quality Control Reviewer 

DISTRIBUTION 

Spartan Corporation 
2400 East Ganson Street 
Jackson, Michigan 49202 

Attention: Mr. Blair Thompson 

Varnum, Riddering, Schmidt & Howlett 
171 Monrie Avenue, N.W. 
Grand Rapids, Michigan 49503 

Attention: Mr. Jon DeWitt 

Spartan Technology, Inc. 
P.O. Box 1784 
9621 Coors Road, N.W. 
Albuquerque, New Mexico 87103 

Attention: Mr. Richard Mico 
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I GENERAL FACILITY INFORMATION 

A. Owner and Operator: Spartan Technology, Inc. 

B. EPA ID No.: NMD083212332 

c. t·1a il i ng Address: Post Office Box 1784 
Albuquerque, New Mexico 87103 

D. Facility Location: 9621 Coors Road, N.W. 
Albuquerque, New Mexico 87114 

E. Telephone: (505) 892-5300 

F. Type of Facility: Hazardous l~aste Storage 

II INTRODUCTION 

Spartan Technology, Inc. (Spartan) has operated four hazardous 

waste storage units, at its Coors Road facility, \oJhich have received 

\'/astes since November 19, 1980. The facility location is shmm in 

Plate 1. These units include t\~o lined surface impoundments (ponds) 

and two drum storage areas, as shown in Plate 2. Spartan has sub-

mi tted a Part A App 1 i cation for a Hazardous l~aste Permit to operate 

these units. The operation and subsequent closure of the ponds and 

the drum storage areas is subject to the New t1exi co Hazardous Waste 

Management (HWM) Regulations. 

Spartan also operated a waste sol vent storage sump, which \'las 

closed in October 1980. Since this date is prior to the effective 

date of 40 CFR 265, Subtitle C, this sump is not regulated under New 

Mexico•s HWM regulations. 
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The plan ned closure of the ponds, the drum storage areas, and 

the sump are subject to the New r~exico Water Quality Control 

Commission Regulations. 

This closure plan will describe how Spartan plans to close each 

unit at this facility in a manner which is environmentally sound and 

which meets the legal requirements of both sets of regulations. 

III BACKGROUND 

A. Drum Storage Area 

The old hazardous ~'laste drum storage area (old drum area) 

was used to store hazardous wastes prior to May 1981, when the present 

hazardous \taste drum storage area ( ne\'1 drum area) became operation a 1. 

The old drum area was located adjacent to the west edge of a concrete 

pad north of the new drum area. 

The new drum area occupies the northern portion of a covered 

chemical storage facility which is fenced and completely underlain by 

a curbed concrete pad (see Plate 3). The concrete pad is sloped to 

drain any spills toward a concrete gutter which, in turn, leads to an 

·open-top concrete sump. Segregation of incompatible materials is 

maintained by a series of spill containment curbs •.'lhich control any 

drainage toward the gutter. 
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Spartan has notified the tJe\'1 Me xi co Environmental Improve

ment Division (EID) of its intention to cease storage of containerized 

hazardous waste for periods of longer than 90 days and to withdraw its 

Part A Application. To convert to short term storage, the drum 

storage areas must be closed in accordance with the HWM regula

tions. Therefore, this closure plan presents the steps necessary to 

close the old and new drum areas in a manner which provides for their 

subsequent reuse. 

B. Pond and Sump Area 

The tvw ponds (East Pond and \·Jest Pond) and the closed sump 

are 1 ocated on the north side of the manufacturing plant. The ponds 

\'lere used exclusively for storage of aqueous plating wastes, on a 

regular basis, unti 1 August 1983, when Spartan ceased discharging to 

either pond and removed the remaining plating wastes. At that time, 

the liners were visually inspected and appeared to be intact. 

The sump \las used exclusively for the storage of \'/aste sol

vents unti 1 its closure in October 1980. Sump closure consisted of 

removing residual wastes from the sump and filling the sump with 

sand. The removed wastes were containerized and disposed as a 

hazardous 1'/aste at an appropriate off-site d i sposa 1 faci 1 ity. 

s 



Harding Lawson Associates 

C. Additional Background Information 

The site is located about 2,500 feet northwest of the Rio 

Grande River on the west side of Coors Road, NW. Locally, the area is 

hilly and slopes in several wide terraces toward the river. The site 

is approximately 60 feet above the Rio Grande River, and 40 to 60 feet 

lower than the Paradise Park residential 

approximately 4,000 feet west of the site. 

area, which is located 

Approximately 200 feet 

southeast of the site, and across Coors Road, is the Corall es Canal. 

The Calabacilla Arroyo is located about 1,000 feet north of the site. 

The site is underlain by the massive sand and gravel aquifer 

of the Rio Grande River Valley Basin. Surface elevations are 

approximately 65 feet above the water table. This is a discharge 

region for the river, and regional ground-water flm'ls in a southward 

direction consistent with the flow of the river and slightly divergent 

from the river. Soils in the area are generally sand and gravel with 

lenses of finer grained materials ranging from silty sands to clay. A 

locally extensive finer grained unit underneath the subject site 

separates a thin upper aquifer (0- to 10-feet thick) from a lm'ler 

aquifer estimated to be 50- to 60-feet-thick. The finer-grained unit 

consists of silty sands to clay, is 5- to 10-feet thick, and has been 

characterized as a semi-confining unit. 
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Ground-water monitoring has detected metallic hazardous 

waste constituents and a number of volatile organic constituents in 

ground \'later of the upper and 1 0\'ler aquifers. Although contamination 

is believed to be much higher in the upper aquifer, an investigation 

is underway to determine the vertical and lateral extent of the 

contamination. A vadose zone i nvesti gati on is presently underway to 

evaluate the extent of contamination in the soils of the unsaturated 

zone. Previous studies and preliminary results from the present 

investigations indicate that extensive spreading of contaminants has 

occurred in the vadose zone. Soi 1 moisture values are generally 1 ow 

and are believed to represent evaporation from the water table. 

The Albuquerque climate is semi-arid, with annual rainfall 

measuring approximately 10 inches per year and annual evapotranspi ra

tion in excess of 60 inches per year. Record rainfalls are on the 

order of 1 inch in 24 hours. Rain at the facility generally enters 

the top layer of soil and is held by capillary action until removed by 

a wick i ng action caused by evaporation at the surface. This 

phenomenon results in practically no local recharge of the aquifer. 

Preliminary results from the vadose zone investigation indicate that, 

although metallic and organic constituents are detectable in soils at 

most depths, no concentrated reservoirs of contamination appear to 

exist above the water table. Some metals in soil samples are detected 

in the low parts per million range, and halogenated organic chemicals 
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have been either not detected or have been in the 1 ow parts per 

billion. 

In contrast to the above, HNU meter readings of soil samples 

at the time of collection indicated organic contaminants in the vapor 

phase, possibly resulting from vaporization of contaminants in the 

upper aquifer. This suggests that a useful remedial technology may 

involve air venting within the vadose zone to drive off volatile 

constituents. This alternative has not been fully evaluated as yet; 

however, we feel that any cap design must be compatible with this type 

of technology. Air venting \·lould only, be feasible if the cap were 

designed to a minimal size, leaving surrounding soils exposed to the 

atmosphere to provide for the escape of organic vapors. 

Spartan has undertaken an extensive site investigation to 

characterize the site's geology and hydrogeology and to determine the 

extent of contamination and the dynamics of contaminant migration. 

Reports of the first three phases of investigation include the 

foll m'li ng: 

t t10NITORING \'/ELL INSTALLATIOiJ REPORT, SPARTON SOUTHHEST, 
INC., COORS ROAD FACILITY, Harding La\'ison Associates, 
June 29, 1983 

t INVESTIGATION OF SOIL AND GROUND-WATER CONTAMINATION, 
SPARTON TECHNOLOGY, COORS ROAD FACILITY, ALBUQUERQUE, 
NEW MEXICO, Harding Lawson Associates, March 19, 1984 

9 
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HYDROGEOLOGIC CHARACTERIZATION AND REMEDIAL INVESTI
GATION, SPAR TON TECHNOLOGY, INC., 9261 COORS ROAD, 
NORTHWEST, ALBUQUERQUE, NEW MEXICO, Harding La\·lson 
Associates, March 13, 1985 

A final phase of i nvesti gati on is underway which includes 

studies of vadose zone contamination, ground-water mass transport 

modeling, and soil gas studies. These studies will be discussed in 

future reports. 

D. Proposed Asphaltic Concrete Cap 

As shmm in this closure plan, the pond and sump area '!'t'ill 

be closed and subsequently covered with an asphaltic concrete cap to 

prevent surface water i nfi 1 trati on and subsequent 1 eachi ng of 

contaminants from the vadose zone into the ground \'later. Aspha 1 tic 

concrete has, according to EPA-600/Z-76-255, proven to be relatively 

impervious with coefficients of permeabi 1 i ty of 1 x 1 o-8 em/sec or 

1 ess. 

IV GENERAL INFORMATION 

A. Facility Size and Type 

The Coors Road facility is located on an approximately 

12-acre parcel and consists of an approximately 64,000-square-foot 

building constructed in 1961. The company manufactures commercial, 

industrial, and railitary electronics which include circuit board 
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operations include machine and model 
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pressure systems. Facility 

shops, printed circuit board 

manufacturing facilities, assembly areas, testing laboratory, engi

neering, and drafting. 

B. Hazardous Wastes 

The printed circuit manufacturing process at the Coors Road 

plant employs the use of metal plating which generates an aqueous 

plating waste which is classified as hazardous due to heavy metals and 

lo\~ pH. Waste solvents (chlorinated and nonchlorinated) are generated 

primarily from cold sol vent cleaning of electronic components. The 

waste sol vents, which are 1 i sted hazardous \~astes, have ahtays been 

managed separately from the plating wastes. 

C. Hazardous Waste Manaoement Units 

1. Surface Impoun~nents 

The two ponds are located in a fenced area on the north 

side of the main building. They are each approximately 20 by 30 feet 

in plan dimension by 5 feet deep. The ponds and the area betvteen the 

ponds are lined with a 30-mil, tHo-ply hypalon liner '.'lith a polyester 

scrim. The East pond has concrete block walls, and the West Pond has 

cast concrete walls. In each, the \~alls contain a sloped sand back

fi 11 to support the 1 i ner. Tile pond area is enclosed by a security 

fence. 
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The surface impoundments were used for temporary storage 

of aqueous plating wastes. The ponds were alternately filled and 

e~ptied, providing regular opportunities to visually inspect for evi

dence of liner failure. 

Any hazardous wastes or hazardous waste constituents 

which may have emanated from the ponds would have originated from 

aqueous plating wastes only. Waste solvents have never been stored in 

the ponds. 

2. Old Solvent Sump 

The su~p is located in the same general area as the sur

face impoundments, constructed of concrete blocks, and measures 

approximately 5 feet by 5 feet in plan dimension by 2 feet deep. At 

one time, the sump was used for the storage of waste chlorinated and 

non-chlorinated solvents, which were emptied into the sump manually. 

Spartan closed the sump in October 1980 by removing the remaining 

waste and then filling the sump with sand. Since that time, no wastes 

have been managed in the sump. The sump is believed to be the source 

of organic contamination in the soils and ground water under the site. 

a. Old Drum Area 

The old drum area is an area where drums of 

hazardous waste were stored upon the ground surface prior to May 1981, 

12 
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when containerized hazardous waste storage was transferred to the new 

chemical storage facility. The old drum area is immediately west of a 

concrete pad. The old drum area i'las not 1 i ned or paved >-lith an 

impervious surface and did not have spill containment structures. 

b. New Drum Area 

The present hazardous waste drum storage area is the 

northern portion of a chemical storage facility which was specifically 

designed for this purpose (see Plate 3). The chemical storage facil

ity is constructed over a curbed concrete pad \'lhi ch slopes to a con

crete gutter which, in turn, drains to a concrete spill collection 

sump. Storage areas are segregated by 6-inch high curbs \'lhich serve 

to direct any spills tov1ards the gutter. The entire facility is 

covered and enclosed by a fence \t~hi ch is equipped ·rt~i th a ·11i ndbreak. 

The chemical storage facility fully meets regulatory requirements and 

contenporary standards for a. hazardous waste and hazardous chemical 

drUT.l stordge area. 

V POND AND SUMP CLOSURE 

Pond and sump closure will consist of some excavation of 

potentially contaminated surface soils prior to placement of a 

relatively impervious asphaltic concrete cap. The soils thus removed 

wi 11 be disposed as fi 11 in the ponds. The cap •t~i 11 divert surface 

13 
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water and rainfall from the pond and sump area, thus minimizing 

infiltration of surface water into the ground. 

A. Basis of Cap Design 

An asphaltic concrete cap is proposed in lieu of the 

standard 2-1-2 cap described in EPA • s Draft RCRA Guidance Document, 

LANDFILL DESIGN LINER SYSTEi~S AND FINAL COVER, July 1982. The basis 

of this choice is related to site-specific characteristics. 

Additional borings may become necessary in the future to 

further evaluate contamination or to install additional monitoring 

wells. The cap design should provide for easy repair in the event of 

additional borings or excavations. It is also possible that the final 

site remedial design Hould call for an extension of the capped area. 
/ 

Therefore, any cap installed over the pond and sump area should be 

designed to provide for a technically feasible enlargement. An 

asp hal tic concrete cap can be easily repaired or extended as needed. 

A 2-1-2 cap (which includes a membrane component) will be difficult or 

impossible to repair, should additional borings be required. In 

addition, a clay/membrane cap is not amenable to areal enlargement. 

A 2-1-2 cap (which includes a recompacted clay layer) will 

be subject to dehydration damage (shrinkage) in the semi-arid climate 

of Albuquerque, New Mexico. 

14 
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We believe the most notable functions of a cap in this area 

will be to prevent surface water infiltration and to efficiently shed 

rainfall away from the closure area. HLA feels a properly engineered 

and constructed pavement-qua 1 i ty aspha 1 t concrete cap wi 11 meet this 

requirement and, at the same ti~e, avoid the disadvantages of a 

compacted clay membrane cap. Aspha 1 tic concrete has, according to 

EPA-600/Z-76-255, proven to be relatively impervious with coefficients 

of permeability of 1 x 10-8 em/sec or less. 

The asphaltic concrete cap proposed in this p 1 an has been 

designed using the AASHTO design method with a California Bearing 

Ratio of 10 for sandy soil, and a 1 oad bearing capacity of 100,000 

pounds. The cap ·.-lill consist of a six inch asphaltic base course 

overlain by a tack coat and a three inch aspha 1 tic concrete surface 

course. 

B. Closure Process 

1. Site Preparation 

Monitoring Hells i•1Hl, t~\~3. and i1Wll, 1 ocated in the 

vicinity of construction activity, will be abandoned and plugged prior 

to closure of the pond and su~p area. The methods for plugging 

monitoring wells are included in Appendix E of this plan. The 

underground piping from the plant to the ponds has already been 

disconnected and plugged at the building. The abandoned piping will 
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be 1 eft in place except where encountered during excavation. Piping 

which is excavated will be placed in the ponds. 

Existing fencing and gates, as shown on Plate A-1 (see 

Appendix A), wi 11 be removed from the construction area, and temporary 

construction barricades will be set up around the perimeter. 

2. Pond Alteration 

The walls of the ponds presently extend above the 

proposed elevation of the asphaltic concrete cap. Therefore, removal 

of the upper portions of the walls will be required before 

installation of the asphaltic concrete cap. 

A 30-mil-thick hypalon liner that extends over the walls 

of the ponds is anchored near the ground surface on all sides of the 

ponds (see Plate A-2). The soi 1 s around the upper portion of the 

walls will be excavated so that the liner may be temporarily folded 

ii1ward, thus exposing the pond \lalls. 

process will be placed inside the ponds. 

Soi 1 s excavated during this 

(The West Pond is presently 

about 10 to 25 percent filled with drill cuttings from area borings.) 

The upper portions of the pond walls will be removed to 

an elevation of approximately 5043.5 feet ~SL or about one to one and 

one half feet belm'l existing ground surface. The top edge of the 
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walls \'lill be capped with a sand mortar to provide a smooth surface, 

and the 1 i ner wi 11 be rep 1 aced over the \'Ia 11 s and reanchored by 

burying the edges approximately one and one half feet belm'l grad~. 

Details on Plate A-2 in Appendix A illustrate this procedure. 

Demolition wastes, including broken concrete, concrete 

blocks, and excess liner will be placed inside the lined ponds. Care 

\'lill be taken to prevent demolition '1/astes fror.1 damaging the liner. 

Demolition materials will be placed on a bedding of drill cuttings or 

excavated soil. 

3. Sumo Removal 

The old solvent sump, including concrete block walls and 

bottom slab and sand backfi 11, vii 11 be excavated and placed in the 

ponds. Again, care 1-1ill be taken to prevent possible damage to the 

1 i ner. 

4. Subgrade Preparation 

The surface soils in the cap area will be excavated to 

the bottom elevation of the asphaltic base course. These soils, 

consisting of sand and gravel, will !:>e used for backfill in the ponds 

and sump. Backfill above the pond walls will consist of cement 

stabi 1 i zed sand for a distance of approximately four feet on either 
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side of the wall to ~inimize differential settling which could 

possibly damage the liner that is draped over the pond walls. 

As the ponds are backfilled, material will generally be 

hand tamped or vi bra ted to pro vi de the required degree of compaction 

and to eliminate large void spaces without damaging the liner. 

5. Paved Cap 

When the areas ~'ii thin the two ponds and sur:1p have been 

brought to the proposed grade, a 6-i nch-thi ck aspha 1 tic base course 

will be placed over the area as shown on Plate A-3 in Appendix A. The 

area to be paved \'li ll extend from the plant to approximately 10 feet 

beyond the north 1>1all of the ponds, and from the existing paved 

parking lot to approximately 10 feet beyond the former sump location. 

After the asphalt base has been p 1 aced, an aspha 1 tic 

tack coat will then be applied. A 3-inch-thick asphaltic concrete 

surface course \till be placed above the asphaltic base course. The 

final paved surface will sloped at 1- to 1-1/2 percent to promote 

drainage into the swale located on the north side of the cap and onto 

the existing paved area east of the cap. 
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6. Construction Soecifications 

Specifications for construction naterials and procedures 

involved in the closure of the pond and sump area are included in 

Appendix C of this report. 

7. Safety Plan 

The proposed construction activities present some 

potentia 1 safety and he a 1 th risks for construction \'IOrkers and p 1 ant 

employees. Any construction activity creates potential safety hazards 

due to the movement and operation of machinery and from unnatura 1 or 

unstable conditions due to excavation and other ·r'lork. In addition, 

this construction site involves exposure of some potentially 

contaminated materials. Therefore, the construction area must be 

clearly posted and barricaded to prevent entry by unauthorized 

personnel. 

The contractor will be responsible for the safety and 

health of his personnel. He will be required to develop and follow a 

written safety plan setting forth procedures and safeguards for all 

construction activities. A model safety plan is provided in 

Appendix F. 
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B. Closure Standard 

The method of closure will minimize the need for future 

maintenance. The asphalt surface should require very little repair 

since only light weight vehicles ~'iill be allm'led to use it. Effects 

of freezing and thawing should be minimal since the sub-grade consists 

of a well-graded, granular soil. 

The asphaltic concrete surface will prevent infiltration of 

surface water or rainfall so that leaching of any contaminated 

material existing in the vadose zone should be minimized, thus keeping 

it out of the upper ground water. 

C. Closure Certification 

Following the above procedures, Spartan will obtain 

certification of cl a sure from a registered profession a 1 engineer and 

submit this to EID. 

VI CLOSURE OF DRUM STORAGE AREAS 

A. Old Drum Area 

The old drum area is an earthen plot located to the west of 

a concrete pad at the ~~est end of the building. This area is shmm in 

Plate 2. Since the old drw:t area contained no barriers to prevent 

migration of any spi 11 ed hazardous waste, an assessment will be made 

to determine if any !Jazardous \'lastes or hazardous "Naste constituents 
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have entered the soi 1. Sample call ecti on methods for the assessment 

are discussed in Appendix G. Chain-of-custody procedures and 

analytical methods are described in Appendices C and D, respectively. 

If results of the assessment indicate that the soils are 

uncontaminated, no further closure activity will be required. 

If it is determined that hazardous wastes or hazardous waste 

constituents have entered the soil , a r.~ore extensive i nvesti gati on 

will be undertaken to determine the areal and vertical extent of 

vadose zone contamination. In this case, an amendment to this closure 

plan will be submitted to the EID. 

A certificate of closure, indicating the results of the soil 

investigation, .,.,;n be obtained from a registered professional 

engineer and submitted to the EID. 

B. New Drum Area 

Prior to closure of the New Drum Area, all hazardous \oJaste 

currently in storage will be removed and disposed at an appropriate 

disposal facility. The concrete pad, curbs, drainage gutter, and col

. lection sump will be visually inspected to determine that they are 

sti 11 intact, and that there is no evidence of past spi 11 s or 1 eaks 

\'lhi ch may have escaped the storage faci 1 i ty. 

discovered 'r'lithin the storage facility, 
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thorougnly cleaned with a portable steam cleaner. Contaminated Hash 

water will drain to the integral sump and then be removed for disposal 

as a hazardous waste. 

Following the above procedures, Spartan will obtain certifi

cation of closure from a registered professional engineer and submit 

this to EID. FollOI>~ing closure of the drum storage facility, Spartan 

•.yi 11 uti 1 i ze the area for temporary storage of hazardous waste for 

periods not to exceed 90 days. 

VII GROUND-WATER MONITORING 

A. Alternative Ground-Water Monitoring Program 

Long-term site ground-water monitoring is 

Spartan's Alternative Ground-Water Monitoring Program 

provided in 

( AG;·1P ) • The 

AG~lP also pro vi des an assessment of the extent of contamination and 

rate and direction of contaminant migration. Tile AGi·1P is discussed 

more fully in Appendix C of the Post-Closure Care Plan. 

VIII SECURITY REQUIREMENTS 

The drum stora3e area and the pond and sump area are currently 

surrounded by barriers comprised of the plant building and chain-link 

fences. Warning signs i1ave been posted at both H~~H units. These 

measures will provide adequate security for all remedial site activi

ties l't'hich do not require removal of any fence. 
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During the p 1 an ned pond and sump area cl a sure, sections of the 

chain-link fence will be removed to provide access to work crews and 

equipment. If surface removal is required in the drum storage area, 

some of the adjacent fence may likewise have to be removed. During 

peri ads when the subject areas are not completely surrounded by the 

fence or building barriers, barricades will be erected which will 

clearly establish the work area. Warning signs will be posted 

i ndi cati ng that the work site poses a danger due to the presence of 

hazardous substances, and that unauthorized entry is not all 0\'led. 

During periods \'lhen the work cre\'IS are not actively engaged in 

closure of the site, normal building security inspections ;'lill be 

modified to include the barricaded areas. 

IX CLOSURE CERTIFICATION 

Following each major element of the closure activities described 

herein, a statement will be provided by both Spartan and an indepen

dent registered professional engineer verifying that the closure 

activity has conformed to the closure plan. These individual closure 

elements include the following: 

A. Closure of the old hazardous waste drum storage area; 
B. Closure of the new hazardous waste drum storage area; and 
C. Construction of impervious cap over the ponds and sump area. 
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X NOTICE OF CLOSURE 

Following the completion of closure of the drum storage area and 

the pond and sump area, Spartan will submit to the local land 

authority and to the EID Director a survey plat indicating the loca

tion of the closed hazardous waste management units. 

Spartan will also record a notation on the deed to the Coors 

Road facility property that portions of the property have been used to 

manage hazardous waste. 

XI FINAL CLOSURE SCHEDULE 

A schedule of major closure acti viti es is presented in Appen

dix H. This schedule may have to be amended periodically based upon 

ne\'1 information. EID ';vi 11 be pror.~ptly notified upon any amendment to 

the schedule. 

XII CLOSURE COST ESTIMATES 

The closure cost estimates are presented in Appendix I. These 

cost estimates may have to be revised periodically. EID will be 

promptly notified of any revisions to the cost estimates. 
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PART I - GENERAL 

1. 01 Scope 

SECTION 01010 

SUMrMR Y OF lWRK 

Harding Lawson Associates 

This specification provides general direction and technical 

requirements for closure of the two ponds and one sump at the Spartan 

Technology, Inc., Albuquerque, New l~exico facility. 

The Contractor sha 11 pro vi de a 11 1 abor, materia 1 s, products, 

accessories, tools, equipment, transportation, supervision, and other 

items which are necessary for completion of the \'/ork. 

The work covered under this specification includes: 

• Removal and replacement of fences. 

• Demolition of portion of reinforced concrete walls in West 
pond. 

• Demolition of portion of concrete block walls in East pond. 

• Removal of sump. 

• Construction of asphaltic concrete pavement system (cap). 
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1.02 Additional Contractor Responsibilities 

Contractor•s additional responsibilities are, in general, 

those which are contained in these Contract Documents including, but 

not limited to, the following: 

• Provide a Health and Safety Plan covering all aspects of 

health and safety for personnel as approved by the Owner. 

• Furnish all required insurance for projects. 

• Receive, unload, convey, store, and protect all materials, 

tools, and equipment at the job site. 

1 Clean and remove all surplus material and debris generated 

from the work. 

1 Furnish potable water, ice, and coolers necessary during 

the project. 

1 Furnish Owner-approved hard hats, safety glasses, safety 

shoes, and any other safety equipment. Comply with 

O·Hner•s safety rules. 
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• Provide the Owner at least 24 hour prior notice for 

construction inspection, field testing, engineering, or 

surveying, as required under this contract. 

• Set up temporary barricades with warning signs restricting 

access to the site. 

• Comply with all applicable OSHA regulations. 

t Furnish sanitary facilities. 

PART II - PRODUCTS 

Not Applicable. 

PART III - EXECUTION 

Not Applicable. 

END OF SECTION 
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SECTION 01400 

STANDARDS 

PART I - GENERAL 

The following standards are applicable to construction of the 

pond and sump area closure for Sparton Technology, Inc., Albuquerque, 

Ne\'1 r,lexico. In cases where a referenced standard specification has 

been revised or replaced, the new version shall apply. 

ASTM A-48 

ASTt~ A-120 

ASTN A-123 

ASTi·1 A-153 

ASTN A-392 

ASTi•1 A-491 

Asnt c-270 

ASTivl 0-422 

ASTI1 D-698 

ASH1 D-1556 

ASTM D-1560 

Grey Iron Castings 

Pipe, Steel, Black and Hot-Dipped Zinc Coated, 
He 1 ded and Seamless, for Ordinary Uses 

Zinc Coatings or Products Fabricated from 
Rolled, Pressed, ;:Ind forged Steel Shapes, 
Plates, Bars, and Strip 

Zinc Coating on Iron and Steel Hardware 

Zinc Coated Steel Chain-Link Fence Fabric 

Aluminum Coated Steel Chain-Link Fence Fabric 

Mortar for Unit Masonry 

Particle Size Analysis of Soils 

t-1oi sture-Density Relations of Soi 1 s and Soil 
Aggregate t4ixtures, Using 5.5 lb. (2.5 kg) 
Rammer and 12-Inch (304.8 mm) Drop 

Density of Soil in Place by the Sand-Cone 
r1ethod 

Resistance to Deformation and Cohesion of 
Bituminous Mixtures by Means of Hveen Apparatus 
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ASTr~ D-977 

ASTM D-995 

ASTt-1 D-3381 

ASTM D-3515 

ASTt~ D-2922 

Harding Lawson Associates 

Emulsified Asphalt 

Requirements for r·H xi ng Plants for Hot-~1i xed, 
Hot-Laid Bituminous Paving Mixtures 

Viscosity-Graded Asphalt Cement for Use in 
Pavement Construction 

Hot-Mixed, Hot-Laid Bituminous Paving Mixtures 

Density of Soil and Soil Aggregate in Place by 
Nuclear ~1ethods 

AMERICAN ASSOCIATION OF STATE HIGHWAY TESTING OFFICIALS 

AASHTO 1·1-240 Type IS Portland Blast Furnace Cement 

PART II - PRODUCTS 

Not Applicable 

PART III - EXECUTION 

Specific items of the plans and specifications not referenced 

to applicable specifications shall be governed by applicable ASTM 

specifications. 

END OF SECT! ON 
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PART I - GENERAL 

SECTIOtJ 01450 

DEFINITIONS 

Harding Lawson Associates 
,,, '\ 

The following definitions are applicable to the construction 

speci fi cations: 

Work: Performance of tasks necessary to complete 

each i tern described by the drawings in 

accordance with requirements of the 

specifications. 

Engineer: The Registered Professional C" • t..WP neer 

(Engineer), or designated firm employed by 

0\mer, to undertake testing and inspection of 

the work. 

Contractor: The person, partnership, or corporation Hhi ch 

has entered into agreement with the 0\'mer to 

perform all V'IOrk included in these 

speci fi cations. 

Spartan Technology, Inc. 
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Fill Material: Soils, aggregates, or other fill materials as 

approved by the Engineer for use as fill. 

Approved or 

Permitted: Approved or Permitted by the Owner or Engineer. 

Required: Required by Contract Documents. 

Submitted: Submitted to the Owner or Engineer for review. 

PART II - PRODUCTS 

Not Applicable. 

PART III - EXECUTION 

Non Applicable. 

END OF SECTION 
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PART I - GENERAL 

SECTION 01460 

DRAWINGS 

Harding Lawson Associates 

1.01 Description of Drawings 

The following drawings are applicable to the closure of the 

pond and sump area for Sparton Technology, Inc., Albuquerque, New 

Mexico: 

Plate Number 

A-1 

A-2 

A-3 

A-4 

PART II - PRODUCTS 

Not Applicable. 

PART III - EXECUTION 

Not Applicable. 

Title 

Pond and Sump Area Existing 
Facilities - Base Map 

Pond and Sump Area Existing 
Cross-Sections and Details 

Pond and Sump Area Fi na 1 Plan 
and Cross-Sections 

Fencing Details 

END OF SECT! ON 
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PART I - GENERAL 

SECTION 02200 

EXCAVATION OF SOILS 

1. 01 Description of Work 

Harding Lawson Associates 

The Contractor shall furnish all labor, materials, tools, and 

equipment to perform all work for excavating soil and extraneous 

material as shown on the drawings and as specified. 

All 1>10rk sha 11 be observed by the Owner or Engineer for 

conformance with the plans and specifications. 

PART II - PRODUCTS 

2.01 Potentially Contaminated Soils 

Soi1 s excavated during removal of the upper section of pond 

walls and soils excavated from the old solvent sump (including 

contents of the sump and soil adjacent to the sump as defined on the 

plans) shall be considered potentially contaminated. All other 

excavated soil shall be considered uncontaminated. 

2.02 Uncontaminated Soils 

Uncontaminated soils are soils \'lithin the area to be capped 

which are not potentially contaminated as defined above. 
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PART III - EXECUTION 

3.01 Protection of Utilities 

The Contractor shall identify and 1 ocate uti 1 i ty 1 i nes prior 

to construction \'iork. Underground uti 1 i ties shall be protected from 

damage during excavation. Any damage to knmm utility lines as a 

result of the work performed by the Contractor shall be repaired by 

the Contractor at no additional cost. 

3.02 Protection of Liner 

The Contractor shall exercise caution to prevent damage to the 

existing 30-mil Hypalon liners in the ponds. Any damage to the liner, 

as a result of the construction acti viti es, wi 11 be repaired at the 

Contractor•s expense. 

3.03 Excavation of Potentially Contaminated Soil 

Soils defined as potentially contaminated shall be excavated 

to the lines and grades shm-1n on the plans. Excavated material shall 

be placed in the ponds in accordance with provisions of Section 02400 

of this specification. 

The contractor shall provide protective clothing and equipment 

as specified in the Health and Safety Plan required by Section 01010 

of this specification. 
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Equipment used for this excavation shall be decontaminated by 

the Contractor, in accordance with provisions of Section 03000 of this 

specification, before it is used for excavation of uncontaminated soil. 

3.04 Other Excavation 

The Contractor shall excavate all materials to the lines, 

grades, and elevations shown on the drawings or as specified. 

Excavated soils shall be used to backfill the sump excavation and the 

excavated area around and above the ponds. Backfill shall be in 

accordance with Section 02400 of this specification. 

3.05 Drainage During Construction 

All rainfall runoff, shallm'i ground water, ~'later from rinsing 

or decontamination procedures, or any other water which is potentially 

contaminated on the site shall be retained and disposed of in 

accordance with Section 03010, "Disposal of Potentially Contaminated 

Waste." 

3.06 Environmental Compliance 

The Contractor is responsible for compliance ~..rith all 

environmental laws and regulations. 

END OF SECTION 
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PART I - GENERAL 

1.01 Description of Work 

SECTION 02300 

DEt~OLITION 

Harding Lawson Associates 

The Contractor shall furnish all labor, materials, tools, and 

equipment necessary to perform all \'lork and services for demolition of 

the upper portion of pond walls and the sump, as shown on the drawings 

and as specified. 

PART II - PRODUCTS 

2.01 1•1ortar 

Sand mortar shall be in accordance with ASTM C-270. 

PART III - EXECUTION 

3.01 Procedure 

The Contractor shall excavate soil around the outside of the 

walls as necessary to uncover the edges of the 30-mil Hypalon 1 iner 

and to access tile outside of the walls for demolition. Excavation 

·shall be in accordance with Section 02200 of this specification. 

The exposed edge of the 1 i ner shall be 1 aid back over the 

interior of the pond to expose the pond wall as shown in the 

drawings. The upper portion of the walls shall be removed to 

12 
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the elevation shown on the plans. Use of a pneumatic hammer \'lill be 

permitted. Use of explosives is tJOT permitted. 

The top of the remaining wa 11 s sha 11 be capped using a sand 

mortar with smooth finish. The 1 i ner wi 11 then be returned to its 

original position and buried as shown. Excess liner may be trimmed to 

make it more manageable. 

3.02 Disposal of Debris 

Debris from the demolition of the •.valls, including concrete 

pieces, concrete block, and excess 1 i ner sha 11 be placed into the 

ponds in accordance \lith Section 02400 of this specification. Pieces 

of concrete shall be reduced to a maximum of 3 feet in any dimension 

and shall not be placed within 3 feet of the asphaltic base course. 

EtiD OF SECT! 01~ 
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PART I - GENERAL 

SECTION 02400 

BACKFILL AND COMPACTION 

1. 01 Description of Work 

The Contractor sha 11 furnish a 11 1 abor, materia 1 s, too 1 s, and 

equipment to perform all work and services for backfilling and 

compacting as shown on the drawings and as specified. All work shall 

be observed by the Engineer for conformance with the plans and 

specifications. 

PART II - PRODUCTS 

2.01 Soils 

Soi 1 s used for back fi 11 i ng sha 11 be those excavated from the 

site. 

2.02 Cement Stabilized Sand 

a. Cement 

Cement for stabilization of soil above pond walls shall 

meet the requirements of AASHTO Designation t·1-240, 11 Type IS Portland 

Blast Furnace Cement. 11 

b. Sand 

Sand shall be sandy soil from the site area. 

14 
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PART III - EXECUTION 

3.01 Job Conditions 

Earthwork sha 11 not be performed during unfavorab 1 e weather 

conditions. l4hen work is interrupted by rain, fill operations shall 

not be resumed until the field density tests perfonned by the Engineer 

indicate that the moisture-content and density of the fill are as 

specified. Proper drainage shall be maintained at all times. 

3.02 Backfilling and Compacting in Ponds 

Existing material in the ponds shall be compacted in place 

using manually operated tamping and compacting equipment. Potentially 

contaminated soil, as defined in Section 02200, shall be placed in 

8-inch-loose lifts and compacted with hand operated equipment. 

Demolition material shall be placed in the ponds \'lith a 

minimum of 12 inches of soil material separating it from the pond 

liner, and at least 3 feet below the asphaltic base. 

All materials shall be placed in the ponds and compacted in a 

manner which will not damage the pond liner. Material shall be 

allowed to free fall no more than 24 inches during placement. 
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If damage of the liner occurs, the Contractor shall repair the 

liner in a manner satisfactory to the 0\'mer and Engineer at the 

Contractor•s sole expense. 

Soils within the ponds shall be compacted using hand operated 

equipment. Soi 1 s 3 feet bel ow the asphaltic base shall be compacted 

to at 1 east 90 percent of the standard Proctor test method (ASTi~ 

D-698). Soils within 3 feet of the asphaltic base shall be compacted 

to at least 95 percent of ASTM D-698. 

The Contractor shall provide protective equipment and clothing 

as specified in the Health and Safety Plan required by Section 01010 

of this specification. 

Equipment used for backfill and compaction in ponds shall be 

decontaminated by the Contractor in accordance with provisions of 

Section 03000 after pond backfilling is complete. 

3.03 Backfilling and Compacting 

The soi 1 s used for backfill within the upper 3 feet of the 

asphaltic base course shall be moisture-conditioned to within 3 

percent of optimum moisture content (OMC) of the fill soils to 

facilitate compaction. If the moisture-content of the fill soil is 
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less than 3 percent below OMC, water shall be added until the moisture 

content is raised as required. If the moisture content of the fi 11 

soils is greater than 3 percent above Ol~C. the fill soil shall be 

aerated by blading, discing or other satisfactory methods until the 

moisture content is 1 owe red as required. The wet soi 1 s r.~ay be mixed 

with approved drier materials to achieve an acceptable moisture 

content. 

All fi 11 soils \tithi n the upper 3 feet at the ponds shall be 

spread and 1 eve1 ed in 1 ayers not to exceed 8 inches in thi c!<ness 

before compaction. Compaction shall be accomplished with appropriate 

equipment to at least 95 percent of the standard Proctor test method 

( ASTM D-698). All fi 11 soils shall be compacted at a moisture content 

within 3 percent of the optimur:J moisture content as determined by ASr1 

0-698. 

Soi 1 required for fi 11 or embankment in excess of that 

obtained by excavation within the grading limits shall be excavated 

from borro~t areas as directed by the Engineer. 

3.03 Cement Stabilization 

Sandy soi 1 s shall be cement stabi 1 i zed ~'/here shown on the 

p1 ans. A mixture of 5 percent cement by dry weight of the soil shall 
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be mixed in such a manner that all materials are thoroughly blended to 

a uniform gradation and color. Mixing \'later shall be added in a 

manner that will provide uniform blending v1ith the materials being 

mixed. Cement stabilized sands shall be compacted to at least 95 

percent of the standard Proctor test method (ASTM D-698). 

END OF SECTION 
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PART I - GENERAL 

1.01 Description of Work 

SECTION 02450 

PROOFROLLING 

Harding Lawson Associates 

Contractor shall furnish all labor, material, and equipment to 

perform all work and services in conjunction with proofroll ing of 

areas outside the pond walls at the site. All work under this section 

shall be observed by the Engineer for conformance with the plans and 

specifications. 

PART II - PRODUCTS 

2.01 Proofrolling Equipment 

Proofrolling shall be performed utilizing a 10-ton 

rubber-tired compactor, or similar construction vehicle, approved by 

the Owner or Engineer. 

2.02 Soft, Organic, or Excessively Wet Soil (Unsuitable Material) 

Soft, organic, or excessively wet soil (unsuitable material) 

·encountered during the proofroll i ng operation shall be excavated and 

replaced with select fill, as specified in Sections 02200 and 02400 of 

this specification. 
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PART III - EXECUTION 

3.01 Proofrolling 

a. The proofrolling equipment shall make at least four passes 
over each drea, with the 1 ast t\'IO passes perpendicular to 
the first two passes. 

b. Soft or unstable soils that fail to compact shall be 
cement stabilized or placed inside the ponds. 

c. Proofrolling shall be performed just prior to placement of 
asphaltic base course. 

3.02 Stabilization 

Soft or unstable areas that fail to proofroll may be 

stabilized, as specified in Section 02400, to facilitate compaction. 

Use of cement stabilization to facilitate compaction ~ust be approved 

by the Engineer prior to accomplishing tile 1'/ork. Stabilization to 

facilitate compaction shall be performed at the sole expense of the 

Contractor. 

END OF SECTI OtJ 
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PART I - GENERAL 

SECTION 02500 

ASPHALTIC PAVEMENT SYSTEM 

1.01 Description of l~ork 

Harding Lawson Associates 

The Contractor shall furnish all labor, materials, tools, and 

equipment necessary to install the asphaltic pavement system over the 

pond and sump area as shmm on the dra\'lings and as specified. 

All work shall be observed by the Owner or Engineer for 

conformance to plans and specifications. 

l. 02 Primary Objectives 

The primary objective of the asphalt pavement is to r:tinimize 

passage of water to the subgrade. The Contractor shall construct the 

pavement in a manner that wi 11 pro vi de a tightly sealed surface \'lith 

no open joints or cracks. 

PART II - PRODUCTS 

2.01 Asphalt Base Course 

The asphaltic base course snall be Composition lA or 2A as 

specified in ASTf1 D-3515 using at least 3-1/2 percent asphaltic cement 

Grade AC-10 as specified in AST1 D-3381. 
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2.02 Tack Coat 

The tack coat shall be Emulsified Asphalt Grade SS-1 or SS-lh 

as specified in ASTM D-977. 

2.03 Wearing Surface 

The asphaltic concrete wearing surface shall be Composition 6A 

as specified in ASTI~ D-3515 using 8 percent asphaltic cement Grade 

AC-10 as specified in ASTM D-3381. 

PART III - EXECUTION 

3.01 Sub-Grade Preoaration 

Sub-grade shall be graded to proper lines and grades and 

compacted in accordance with Section 02400. Subgrade sha 11 be 

proofrolled in accordance with Section 02450. 

3.02 Asphalt Base Course Construction 

Asphalt base course shall be placed and compacted to the lines 

and grades shown on the plans. The Contractor shall provide suitable 

equipment of sufficient size to allow continuous, uninterrupted 

movement of the spreader. 

The mixing plant shall conform toAST~~ Specification D-995. 
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As soon as the mixture has been spread and has set 

sufficiently to prevent cracking, compaction shall begin. A delay in 

the initial rolling will not be allO\'Ied. Asphaltic base course shall 

be compacted to 95 percent Hveem stability as specified in AST!vl D-1560. 

3.03 Tack Coat Application 

Tack coat material shall be applied as directed by the 

Engineer up to a maximum of 0.1 gallon per square yard. It shall be 

spread in advance to permit construction to progress continuously 

after the curing period. As soon as the tack cast has become "tacky" 

or sticky, covering may proceed. If the tack coat has lost its 

viscous qua 1 ity, it sha 11 be reapp 1 i ed before the surface course is 

placed. 

3.04 Asphaltic Surface Course Application 

The asphaltic concrete Hearing surface shall be installed in 

accordance with Paragraph 3.02 of this section. 

Placing of paving layers shall be continuous. All joints 

shall be made in a manner which will provide a smooth, well bonded and 

sealed joint. All joints between alternatively paved areas shall be 

feathered at a slope of 6 horizontal to 1 vertical. The intersection 

of alternatively paved areas shall be covered with a tack coat, as 
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specified in Section 3.03 of this section, before additional asphaltic 

surface course is applied. Asphaltic concrete surface course shall be 

compacted to 95 percent Hveem stability as specified in ASTM D-1560. 

3.05 Testing 

Asphaltic concrete mixtures shall be sampled and tested in 

accordance with ASTivl D-3515. The Contractor shall furnish certified 

test results to the Owner for each mixture used. 

END OF SECTION 
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PART I - GENERAL 

SECTION 02600 

CHAIN-LINK FENCE AND GATES 

1.01 Description of Work 
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The Contractor shall furnish all labor, materials, tools, and 

equipment to remove the existing fence and to install and complete all 

chain-link fences and gates as shown on drawings and as specified. 

Tile Contractor shall furnish and i nsta 11 all fenceposts, supplementary 

or miscellaneous items, appurtenances and devices incidental to, or 

necessary for, a sound, secure, and cornplete installation. The 

Contractor shall salvage and re-install fence fabric and gates as 

shown on the drawings. New posts and materials shall be compatible 

~ith the existing fence. 

All work shall be observed by the Engineer for conformance to 

plans and specifications. 

1.02 Product, Storage, and Handling 

Store fence fabric, posts, and other items off ground and 

protected from damage. 
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PART II - PRODUCTS 

2.01 Fencing Materials 

a. General 

Harding Lawson Associates 

Use only new materials. Pipe sizes indicated are 

commercial pipe sizes. Tube sizes are nominal flange 

dimensions. Rolled form section sizes are nominal outside 

dimensions. 

Iron or steel components shall be hot-dip galvanized after 

fabrication. Use galvanized and aluminized finish 

complying with the following ~inimum requirements: 

Pipe: 
Square Tubing: 
Roll Form: 
HardHare and 

Accessories: 
Fabric: 

Miscellaneous items: 

b. Chain-Link Fabric 

2.0 oz. zinc/square foot (s.f.) 
ASTM A-123, 2.0 oz. zinc/s.f. 
ASTi't1 A-120 

AST~1 A-153 
ASTM A-392, Class II, 1.4 oz. zinc/ 
s.f. or ASTi~ A-491, Class II, .4 oz. 
aluminum/s.f. 
ASTM-A-120, 1.0 oz. zinc/s.f. 

Chain-link fabric shall be woven 2-inch nesh of No. 9 

galvanized copper-bearing steel wire, galvanized after 

fabrication in accordance ~~ith ASTi.., A-392 for zinc 

coating. 
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c. Steel Line Posts 

Line posts shall be 2-1/2 inch 0.0. steel pipe weighing 1t 

least 3.65 pounds per lineal foot. 

d. Steel Top and Bottom Rails 

Rails shall be 1-5/8 inch 0.0. steel pipe weighing at 

least 2.27 pounds per lineal foot or 1-5/8 inch rolled 

form section. Fit rails with expansion couplings of 

outside sleeve type. Rails shall be continuous for 

outside sleeve type for full length of fence. 

e. Steel Ter~inal, End, Corner, and Pull Posts (Terminal 

Posts) 

Tenninal posts shall be 3-inch 0.0. steel pipe ·,o~eighing at 

least 5.79 pounds per lineal foot. Provide posts of 

sufficient length to permit 36 inches to be set in 

concrete footing. 

f. Bracing for Use Between Terminal, End, Corner, Gate, Pull 

Posts, ~nd First Adjacent Line Posts 

Bracing !>hall be l-5/8 inch O.D. steel pipe weighing at 

least 2.27 pounds per lineal foot. Space no lower than 

l/2 of fabric width from top of posts and trussed 
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back to base of termi na 1 , end, corner, or pull post ~'lith 

3/8-inch truss rod with turn-buckles. 

g. Gate Posts 

Gate posts shall be round steel pipe not less than size 

and weight given below: 

• Double gate, total width 24 feet; 4-inch O.D. weighing 
not less than 9.11 pounds per lineal foot. 

• Provide posts of sufficient length to permit bottom 26 
inches to be set in concrete. 

h. Tension Bars 

Tension bars shall be 3/16 inch x 3/4 inch r.1inimum steel, 

one piece for full height of fabric. 

i. Stretcher Bars and Bands 

Stretcher bars shall be 1/8 inch x 1 inch, threaded 

through fabric and secured to posts with metal bands 

spaced not greater than 14 inches O.D. 

j. Wire Ties 

Ties shall be No.6 gauge steel \>lire for securing fabric 

to posts and rails. Space bands not greater than 14 

inches O.C. 
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k. Gate Frames 

Gate frames shall be not less than 2 inch O.D. steel pipe 

weighing at least 2.72 pounds per lineal foot. 

1. Gate Hardware 

1. Hinges: Pressed or forged steel or malleable iron to 
suit gate size, of non-lift-off heavy duty type, 
offset to permit 180 degree gate opening. Pro vi de 
1-1/2 pair for each leaf over 6 feet nominal height. 

2. Latches for Single and Double Gates: Heavy duty, 
automatically engaging, lockable latch. Furnish drop 
rod complete with suitable casting set in concrete to 
hold gate leaf in place when drop rod is engaged. 

3. Keepers: Provide keepers for all gates to 
automatically engage gate leaf and hold it in open 
position until manually released. 

m. Post Tops 

Post tops shall be steel, wrought iron or malleable iron, 

designed as a weather-tight closure cap, one cap per post. 

n. Barbed Wire 

Barbed \tire shall consist of two strands of No.9 steel 

wire twisted with four point barbs of No. 9 wire at 15 

inch O.C. maximum. Wire shall be galvanized after 

fabrication in accordance with ASTM A-392 for zinc coating. 
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o. Miscellaneous Items and Materials 

Provide as required to complete fence installation. Items 

and materials shall be consistent in quality with 

materials listed above. 

2.02 Concrete 

Concrete for embedment of terminal posts shall obtain a 

compressive strength of 2500 psi. 

PART II I - EXECUTIOIJ 

3.01 General 

Tl1e Contractor shall remove existing fence and gates, store 

materials to be reused, and dispose of other material off site. 

The Contractor shall furnish and erect fence and gates, along 

the lines and grades and at locations specified on plans or 

established by the Engineer. Provide a rigid, taut fence. Install 

fence in true and correct alignment with vertical posts. 

3.02 Installation 

Drill holes in firm, undisturbed or compacted soil extending 

not less than six inches below bottom of posts {36 inches deep). 

Set all posts in concrete footings as shmm on the dra\'lings. 

Fence post footings shall have the following minimum dimensions, be 
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crmmed one inch mi ni:num and steel trm'iel ed, except as otherwise 

detailed: 

Line Posts = 10 inch diameter and 3 feet deep. 

Other Posts = 16 inch diameter and 3 feet deep. 

Wait at least seven days after posts are set in concrete 

before placing fabric in tension. Install fence tight, free of sags 

and bulges. Construct fence such that bottom edge of fabric is about 

one inch above grade. Correct minor irregularities in ground surface 

so that maximum clearance beneath fabric does not exceed 2 inches. 

Space line posts at equal intervals not exceeding 10 feet. 

Insta 11 termi na 1 posts at gates, corners, and any other points of 

strain. Fit terminal posts with bracing assembled between terminal 

posts and brace posts (first line post adjacent to terminal posts). 

Pro vi de top rails with expansion couplings at not more than 20 

foot intervals. Use couplings which provide rigid connection and 

·allow for expansion and contraction. Anchor top rails to line posts 

with appropriate wrought or malleable fittings. 

Install bracing assemblies at all line posts and at both sides 

of corner and pull posts. Locate compression members at mid-height of 
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fabric. Extend diagonal tension members from compression members to 

bases of line posts. Use tension members not less than 3/8 inch 

diameter and fitted \'lith tension take-up device. Install braces so 

that posts are plumb when diagonal rod is under correct tension. 

Pull fabric taut and secure to posts and rails. Install 

fabric on security side of fence and secure to framework so that 

fabric remains in tension after pulling force is released. Secure 

fabric to line posts at not over 12 inches O.C. Use U-shaped \'lire 

conforming to diameter of pipe to which attached, clasping pipe and 

fabric firmly with ends t~'li sted at 1 east t\'IO full turns. Bend ends of 

wire to minimize hazards to persons or clothing. 

Thread stretcher bars through fabric and secure to termi na 1 

posts 1vith metal bands spaced not greater than 14 inches 0.0. Pull 

each strand of barbed wire taut individually and secure to posts with 

wire ties. Space strands of barbed \'lire 4 inches apart with the 

bottom strand 4 inches above top rail. 

Construct gate frames with malleable fittings at joints. 

Bracing and details of construction provide a rigid, non-sagging, 

non-t~isting gate. Use fabric same as fence fabric and similarly 

attached. Do not v1el d fabric to frame. Furnish gate frames wi til 

three ro~s of barbed wire at top. 
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3.03 Acceptance 

Remove and replace all damaged or improperly installed fencing 

cor.~ponents to satisfaction of Engineer at no additional expense to 

0\mer. 

END OF SECT! OtJ 

33 



Harding Lawson Associates 
·'': 1\ 

SECTION 03000 

DECONTAMINATION 

PART I - GENERAL 

1. 01 Description of l~ork 

The Contractor shall provide all labor, materials, tools, and 

equipment necessary for decontamination of equipr.~ent and personnel 

which have been directly involved in relocation and handling of 

potentially contaminated material. 

PART II - PRODUCTS 

2.01 Decontamination Facilities 

Equipment capable of supplying high pressure spray of ·,·Jater 

and steam sha 11 be provided by the Contractor for cleaning of 

excavation equipment. The Contractor shall provide all sheeting 

(polyethelene), tubs, buckets, brushes, hoses, and cleaning compounds 

necessary for decontamination of personnel and equipment. Thrm'l-away 

garbage containers shall oe provided for disposable protective 

clothing. 

PART III - EXECUTION 

3.01 Procedure 

The decontamination area shall be adjacent to the area to be 

capped. Polyethylene or equi va 1 ent sheeting and sandbags or forr:n'/ork 
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shall be used to form a sump to contain any materials generated from 

the decontamination process. 

All equipment used for relocation of potentially contaminated 

materials shall be thoroughly cleaned with the high pressure steam 

cleaner. Decontamination shall be accomplished after the contaminated 

material has been placed in the ponds and compacted, but before 

backfilling with uncontaminated soil. 

Personnel who have ~·10rked within the potentially contaminated 

area shall decontaminate before leaving the site. Specific procedures 

are as follows: 

Personnel 

At the end of each Hork period (before eating, drinking, smoking, or 

leaving the site), each person will pass through the designated 

decontamination area. Each of the following stations will be used as 

appropriate: 

• Equip1nent/tool drop station. 

• Boot Wash - Soiled boots will be washed in a tub containing a 
low-sudsing detergent solution. 

• Boot Rinse - Personnel will step into a tub containing rinse 
water after washing boots. 
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• Glove Hash - Intact gloves wi 11 be wiped clean over a glove 
wash bucket containing low-sudsing detergent and water. 

• Glove Rinse - Washed gloves will be rinsed with water or wiped 
with a water wetted towel. 

1 Contaminated Clothing - Used tyvek suits will be dropped into 
a bag lined garbage can for approved disposal. 

• Showers - Personnel will shower as soon as possible at the end 
of the 1'/0rk day. 

Equipment 

1. Prior to equipment demobilization, loose mud will be removed using 

brushes and scrapers, as necessary, and equipment 'Y'li 11 be steam 

cleaned over polyethylene sheets. The perimeter of the sheeting 

wi 11 be bermed to prevent movement of 1 i qui ds or so 1 ids il'ltay from 

the decontamination area. 

EfJD Of SECT! ON 
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SECTION 03010 

DISPOSAL OF POTENTIALLY CONTAMINATED WASTE 

PART I - GEi~ERAL 

1.01 Descriotion of Work 

The Contractor shall furnish all labor, materials, tools, and 

equipment necessary to dispose of contaminated and potentially 

contaminated solid and liquid waste generated during the work. 

PART II - PRODUCTS 

2.01 Potentially Contaminated Waste 

Potentially contaminated waste includes all disposable items 

1>1hi ch have been used within the a red to be capped and those used in 

the decontamination process. 

2.02 Potentially Contaminated Water 

Potentially contaminated \'later is any rainfall runoff, 

washo,.1ater, or other water \'lhich may have had direct contact 1-1ith 

potentially contaminated soil as defined in Section 02400 of this 

specification. This generally includes all rainfall runoff from the 

area to be capped and all water used for decontamination. 
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PART III - EXECUTION 

3.01 Disposal Method 

Potentially contaminated waste shall be placed in polyethelene 

bags \'lhi ch shall be placed in approved 1 i ned steel drums for removal 

to an approved hazardous waste disposal site. 

Potentially contaminated water shall be placed in approved 

lined steel drums (or polyethylene drums) for removal to an approved 

hazardous waste disposal site. 

Drums shall be properly marked and labelled for hazardous 

waste disposal and shall conform to DOT 17-H for open top steel drums, 

or to DOT 34 for polyethylene drums (Exemption DOT-E5637). 

Removal of drums for disposal shall be under the direction of 

the Owner or Engineer. 

END OF SECT! ON 
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PART I - GENERAL 

SECTION 04000 

INSPECTION AND TESTING 

1.01 Description of Work 

Harding Lawson Associates 

Furnish all labor, materials, tools, and equipment to perform 

all work and services in conjunction with the earthwork construction 

operations specified in other sections. Replace or rework items which 

are not approved by the Engineer based upon testing described in this 

section, at the sole expense of the Contractor. The sampling and 

testing described in this section will be performed by the Engineer in 

checking t~e Contractor's work, at no cost to the Contractor. 

PART II - PRODUCTS 

Not Applicable. 

PART III - EXECUTION 

3.01 General Backfilling and Compaction 

All compacted fill must be tested and approved by the Engineer. 

The Contractor shall notify the Engineer at 1 east 48 hours 

before requiring testing services and shall cooperate ~ith the 

Engineer to facilitate all sampling and testing. 
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3.02 Replacement of Unapproved Work 

Any earth\'lork which does not conform to the requi rer.tents of 

this section, as determined by the Engineer, sha 11 be removed and 

replaced, or re-worked until approved by the Engineer. The Contractor 

shall replace or re-work unacceptable sections at no cost to the Owner. 

3.03 Soil Compaction Testing 

All fill shall be compacted according to the moisture and 

density requirements described in Section 02400. 

In-place density tests shall be in accordance \'lith AST11 D-1556 

or ASTM D-2922, at the discretion of the Engineer. 

At least one in-place field density test shall be performed 

for each lift placed. 

There shall be a minimum of one in-place density test on any 

day of compaction activity. Additional in-place field density tests 

may be performed at the discretion of the Engineer. 
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Initially, one standard Proctor test shall be performed for 

each new fi 11 material and for each 10 in-place field density tests 

performed. The frequency of standard Proctor tests may be increased 

or decreased at the discretion of the Engineer as the job progresses. 

END OF SECTION 
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I Custodianship 

APPENDIX C 

CHAIN-OF-CUSTODY PROCEDURES 

Harding Lawson Associates 

A custodian wi 11 maintain custody and control of each sample 

under his care until it is relinquished, analyzed, or disposed. Nor

mal security measures such as 1 ocked containers; evidence tape; or 

personal, physical possession will be utilized by the custodian. 

The person actually collecting the sample becomes the first cus

todian. His duties include sealing the sample container with evidence 

tape, or locking the sample containers, if he does not maintain con

tinuous personal, physical possession. 

If the sample is to be split into subsamples, or if anyone else 

will have possession of the samples prior to laboratory delivery, the 

first custodian will also initiate Chain-of-Custody documentation. If 

the sample collector personally delivers the samples to the labora

tory, he may obtain an itemized and dated receipt from an authorized 

laboratory representative in lieu of the Chain-of-Custody documents. 
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As the saQple moves fron the initial custodian through the 

Chain-of-Custody, subsequent custodians will sign \'/hen receiving the 

sample, and upon relinquishing same. (NOTE: Custodians \'lill handle 

each sample in their possession in such a manner so as to be able to 

testify that it was continuously under their control and not subject 

to any tampering.) 

II Documentation 

A. Chain of Custody Document Contents 

l. Facility name and 1 ocati on: 

Spartan Technology, Inc. 
9621 Coors Road, NW 
Albuquerque, New Mexico 87103 

2. For each sample: 

a. Sample location and depth; 
b. Date and time of collection; and 
c. Number of sample containers. 

3. Name of sample collector 

4. Special security features used, such as locked con
tainers or evidence tape. 

B. Multiple Samples 

A single Chain-of-Custody document may be used for more than 

one sample, provided that all requirements specified in Item B.l are 

met. If multiple samples are identified in one document, they nor-
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mally \'lill be packaged together and the package sealed 11ith evidence 

tape. 

C. Acceptance/Release Format 

Each transfer of possession of a sample will be recorded on 

the document with the following items: 

1. Signature of person relinquishing sa~ple control; 

2. Signature of person receiving sample control; 

3. Date and time of transfer; and 

4. Stipulation that the sample has/has not been visibly 
tampered >ti th. 

Remarks should include any exceptions or deviations from 

normal routine involved with the sample. 

If the samples are to be mailed, the Chain-of-Custody docu

ment is to be enclosed within the shipping container. In this case, 

ti1e date and time wi 11 be recorded separately to indicate when the 

package was sealed and l'lhen it 11as opened at the receiving end. 
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.----------------------------Rocky Mountain Analytical Laboratory 

INTRODUCTION 

Rocky Mountain Analytical Laboratory will continue to provide support for the 

Alternative Ground Water Monitoring Program at Spartan Technology, Inc. The 

analytical methodologies, sample containers, and preservation techniques used for this 

program are attached. They represent the current guidelines contained in Federal 

Register, 40 CFR Part 136, October 26, 1984. 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology 

Nominal Preservation Maximum 
b Parameter Units Detection Llmita Methodology Reference Bottle No. HoldingTime 

MAJOR IONS 

Sodium mg/1 0.5 ICP Emission Spectroscopy 3 4 6 months 
Potassium mg/1 0.3 ICP Emission Spectroscopy 3 4 6 months 
Calcium mg/1 0.1 ICP Emission Spectroscopy 3 4 6 months 
Magnesium mg/1 0 .1 ICP Emission Spectroscopy 3 4 6 months 
Chloride mg/1 3 Manual Titrimetric, Hg (N03)2 1-325.3/2-4078 1 28 days 

Automated Colorimetric 
Ferricyanide 1-325.2 1 28 days 

Fluoride mg/1 0 .1 Electrode 1-340. 2/2-413B 1 28 days 
Sulfate mg/1 5 Manual Turbidimetric 1-375.4/2-426C 1 28 days 

Automated Colorimetric MTB 1-375.2 l 28 days 
Total Alkalinity as Caco

3 at pH 4.5 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 
Carbonate Alkalinity as Caco

3 at pH 8.3 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 
Bicarbonate Alkalinity as Caco3 at pH 4. 5 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 
Hydroxide Alkalinity as Caco3 mg/1 5 Calculation 2-403 
Nitrate+Nitrite as N mg/1 0.1 Manual Cd Reduction -

Colorimetric 1-353 .3/2-418C 2 28 days 
0 .1 Automated Cd Reduction -

Colorimetric 1-353.2 2 28 days 
Total Cations meq/1 0.1 Calculation 2-104C 
Total Anions meq/1 0.1 Calculation 2-104C 
Difference % 0.1 Calculation 2-104C 

RADIOCHEMISTRY 

Gross Alpha pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Gross Beta pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Radium 226 pCi/1 0.1 Separation - Counter 2-705 5 6 months 
Radium 228 pCi/1 0.1 Separation - Counter 2-707 5 6 months 
Uranium mg/1 0.005 Fluorirnetric 4-02907-75 5 6 months 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal Preservation Maximum b Parameter Units Detection Limita Methodology Reference Bottle No. HoldingTime 

TRACE MET ALSc 

Aluminum mg/1 0.05 IC P Emission Spectroscopy 3 4 6 months 
Antimony mg/1 0.002 Furnace Atomic Absorption 1-204.2 4 6 months 
Arsenic mg/1 0.002 Furnace Atomic Absorption 1-206.2 4 6 months 
Barium rng/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Beryllium mg/1 0.001 ICP Emission Spectroscopy 3 4 6 months 
Boron mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 
Cadmium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Chromium rng/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Cobalt mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Copper mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Iron mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Lead mg/1 0.025 ICP Emission Spectroscopy 3 4 6 months 

0.001 Furnace Atomic Absorption 1-239.2 4 6 months 
Manganese mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Mercury mg/1 0.0002 Cold Vapor Atomic Absorption 1-24-5.1 4- 6 months 
Molybdenum mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Nickel rng/1 0.01 ICP Emission Spectroscopy 3 4- 6 months 
Selenium mg/1 0.002 Furnace Atomic Absorption 1-270.2 4- 6 months 
Silver mg/1 0.003 ICP Emission Spectroscopy 3 4- 6 months 
Strontium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Thallium mg/1 0.002 Furnace Atomic Absorption 1-279.2 4- 6 months 
Tin mg/1 0.03 ICP Emission Spectroscopy 3 4- 6 months 
Titanium mg/1 0.002 ICP Emission Spectroscopy 3 4- 6 months 
Vanadium mg/1 0.002 ICP Emission Spectroscopy 3 4- 6 months 
Zinc mg/1 0.004 ICP Emission Spectroscopy 3 4- 6 months 

INORGANIC PARAMETERS 

pH units 0.01 Meter 1-150.1; 2-4-23 1 ASAP 
Specific Conductance at 25°C umhos/cm 1 Bridge 1-120.1; 2-205 1 28 days 
Total Dissolved Solids mg/1 10 Gravimetric, 180°C 1-160.1; 2-209B 1 7 days 
Total Suspended Solids mg/1 2 Gravimetric, 105°C 1-160.2 1 7 days 
Total Solids mg/1 10 Gravimetric, 105°C 1-160.3 1 7 days 
Total Volatile Solids mg/1 10 Gravimetric, 550°C 1-160.4- 1 7 days 
Ortho-Phosphate as P mg/1 0.01 Single Reagent Colorimetric 1-365.2; 2-424-F 1 ll~ hours 

,. g 
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ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal 
Parameter Units Detection Umita Methodology Reference 

Preservation Maximum b 
Bottle No. HoldingTime 

INORGANIC PARAMETERS 
(Continued) 

Total Phosphorus as P 

Silica as Si02 

Biological Oxygen Demand 
Chemical Oxygen Demand 
Total Organic Carbon 
Ammonia as N 

Total Kjeldahl Nitrogen as N 

Total Organic Nitrogen as N 
Oil and Grease 
Free Cyanide 

Total Cyanide 
Phenolics 

mg/1 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

mg/1 

mg/1 
mg/1 
mg/1 

mg/1 
mg/1 

Fecal Coliform Colonies/ 100 ml 
Total Coliform Colonies/ 100 ml 
Bromide mg/1 
Residual Chlorine mg/1 
Hexavalent Chromium mg/1 
Color units 
H~r~ness as Caco3 mg/1 
N1tr1te as N mg/1 
Sulfide mg/1 
Sulfite mg/1 
MBAS (Surfactants) mg/1 
Turbidity NTU 

0.06 

0.01 
0.1 
1 
2 
5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
1 
0.01 

0.01 
0.01 
1 
1 
0 .1 
0.05 
0.01 
5 
5 
0.01 
0.05 
2 
0.1 
0 .1 

Digestion; ICP Emission 
Spectroscopy 1-4.1.4; 3 4 28 days 

Digestion - Colorimetric 1-365. 2; 1-424C, F 2 28 days 
ICP Emission Spectroscopy 3 4 28 days 
Colorimetric 1-370.1; 2-425C 1 28 days 
Dilution Bottle - D.O. Probe 1-405 .1; 2-507 1 48 hours 
Micro Colorimetric 1-410.4; 2-508A 2 28 days 
Oxidation-Infrared Absorption 1-415.1; 2-505 2 28 days 
Electrode 1-350.3; 2-417E 2 28 days 
Automated Colorimetric 1-350.1 2 

-. 
28 days 

Digestion - Electrode 1-351.4; 2-420B 2 28 days 
Digestion - Color irnetr ic 1-351.2 2 28 days 
Calculation (TKN - NH

3
) 

Freon Extraction-Gravimetric 1-413 .1; 2-503A 3 28 days 
Chlor ina tion-Distilla tion-

Colorimetric 1-335.1; 2-412F ,D 6 14 days 
Distillation - Colorimetric 1-335.2; 2-412B,D 6 14 days 
Distillation - Colorimetric 1-420.1; 2-510A,B 2 28 days 
Membrane Filter 2-909C 8 ASAP 
Membrane Filter 2-909A 8 ASAP 
Color irnetr ic 2-405 1 28 days 
Amperometric 1-330. 2; 2-408C 1 ASAP 
Color irnetr ic 1-218.4; 2-312B 1 24 hours 
Pt-Co Colorimetric 1-110.2; 2-204A 1 48 hours 
Calculation 2-314A 4 6 months 
Color irnetr ic 1-354.1; 2-419 1 48 hours 
Ti tr imetr ic - Electrode 1-376.1; 2-427B,D 7 7 days 
Titrimetric 1-377.1; 2-lJ.28 1 ASAP 
Colorimetric 1-425.1; 2-512A 1 48 hours 
Turbidimeter 1-180.1; 2-214A 1 48 hours 



ROCKY MOUNTAIN ANALYTICAL LA BORA TORY 

Inorganic Analytical Methodology (Continued) 

References 

(1) 11 Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979. 

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980. 

(3) Federal Register, 40 CFR 136, December 3, 1979; USEPA EMSL-Cincinnati, OH 45268. 

(4) 11 Annual Book of ASTM Standards", Part 31, Water, 1980. 

Notes 

a Nominal values are the best achievable with the listed analytical method. Interferences in specific samples may result in a higher 
detection limit. 

b Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. 

c 
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion 

procedures for graphite furnace elements included with reference listed. 

11/10/82 
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Bottle No. 

2 

3 

4 

5 

6 

7 

8 

11 

12 

13 

14 

15 

GUIDELINES FOR SAMPLE SUTTLES AND PRESERVATIV~ 

Parameters Container 

Cf, F-, so4 =,Tot. Alk., co; Alk., HCO) Alk., lliter poly 

OH- Alk., pH, spec. cond., TDS, TSS, TS, TVS, 2_-P0
4 

Si02, BOD, Br-, res. Cl2, Cr+6, color, N02, so;, 
MBAS, Turbidity. 

Tot. P, COD, TOC, NHy TKN, TON, Phenolics 
N03 + N02• 

O&G 

Na, K, Ca, Mg, Al, Sb, As, Ba, Be, B, Cd, Cr, Co, 

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, 

V, Zn, ICP, Hardness. 

226 228 Alpha, Beta, Ra , Ra , U 

Free CN, Tot. CN 

Sulfide 

Fecal coli., total coli. 

VOA, purgeable organics, THM 

B/NA 

Pest./PCB 

Herbicides 

TOX 

500 ml poly 

1 liter glass 

500 ml poly 

1 liter poly (no Ra 
228

>
228 

Y2 gallon poly (with Ra ) 

500 ml poly 

250 ml poly 

8 oz. sterile 

2 - 40 ml glass vial 

1 liter glass 

1 liter glass 

1 liter glass 

l Ji ter glass 

Preservative 

4° c 

2 ml 50% H
2
so

4
, 4°C 

4 ml 50% H
2
so

4
, 

4°C 

5 ml 50% HN03 

10 ml 50% HN0
3 

20 ml 50% HN0
3 

2 ml 50% NaOH, 4°C 

1 ml 1 N Zn acetate, 
1 ml 50% NaOH, 4°C 

4° c 

4° c 

4° c 
4° c 
4° c 
4° c 

aFederal Register, 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981. 

11/5/82 

Notes 

Provide unfiltered 
sample for 
solids and turbidity. 

Do not filter, collect 
directly in bottle. 

Provide separate 
samples for total and 
dissolved sample 
(filter before 
adding to bottle.) 

Collect directly in 
sterile bottle 

Completely fill 
bottle, leave no 
air bubbles. 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology 

Nominal 
Reference (1) 

Preservation 
Parameter Units Detection Limit(a) Methodology Bottle No. 

Purgeables ug/1 1 Purge & Trap GC/MS 624 11 
Base/Neutrals ug/1 10 Extraction/GC/MS 625 12 
Acids ug/1 10 Extraction/GC/MS 625 12 
Organochlorine Pesticides/PCB's ug/1 0.01 Extraction/GC/ECD 608 13 

10 Extraction/GC/MS 625 12 
Phenoxy Herbicides ug/1 0.01 Extraction/GC/ECD (2) 14 
Total Organic Halogen (TOX) ug/1 5 Adsorbtion/Coulometr ic 450.1 (3) 15 
Trihalomethanes (THM) ug/1 1 Extraction/GC/ECD (4) 11 

1 Purge & Trap GC/MS (4) 11 
Dioxin ug/1 0.005 Extraction/GC/MS/ECD 613 16 
Purgeable Halocarbons ug/1 0.01 Purge & Trap/GC/Hall 601 11 
Purgeable Aromatics ug/1 1 Purge & Trap/GC/PID 602 17 
Acrolein & Acrylonitrile ug/1 100 Purge & Trap/GC/FID 603 18 
Phenols by GC ug/1 10 Extraction/GC/FID 604 16 
Benzidines ug/1 0.1 Extraction/HPLC 605 19 
Phthalate Esters ug/1 10 Extraction/GC/FID 606 12 
Nitrosamines ug/1 1 Extraction/GC/NPD 607 20 
Ni troarorna t ics/isophorone ug/1 1 Extraction/GC/FID & GC/ECD 609 12 
Polynuclear Aromatics ug/1 0.5 Extraction/HPLC 610 20 
IL:lloethers ug/1 1 Extraction/GC/Hall 611 17 
Chlorinated Hydrocarbons ug/1 0.02 Extraction/GC/ECD 612 12 
Organophosphorus Pesticides ug/1 0 .1 Extraction/GC/NPD 622(5) 12 
Triazine Pesticides ug/1 0.1 Extr action/GC/ N PD (6) 12 

References 

(1) Federal Register, Vol. 44, No. 233, Monday, December 3, 1979. 
(2) "Method for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 7 5, Part II. 
(3) "Total Organic Halide," US EPA-EMSL, Cincinnati, November, 1980. 
(4) Federal Register, Vol. 44, No. 231, Thursday, November 29, 1979, Appendix, Part I. 
(5) "Method 622- Organophosphorus Pesticides," Proposed EPA Method, 30l~ (h) Committee. 
(6) Federal Register, Vol. 38, No. 7 5, 1973. 

Notes 

Maximum b) 
Holding Time ( 

14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
14 days 
7 days/40 days 
14 days 
14 days 
14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

a Nominal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may resul L 

in a higher detection limit. 

b Applicable to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refers to the time to extraction, the second to the time of instru01ental analysis. 
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Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

ROCKY MOUNTAIN ANALYTICAL LA BORA TORY 

Organic Analytical Methodology (continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extractables 

Extractables 

TOX 

Bottle 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

250 ml glass with teflon 
lined cap, single 

1 liter glass with teflon 
lined cap, quad. 

Preservation 

4°C 
(thiosulfate if C1

2 
present) 

4°C, HCl to pH less than 2 
(thiosulfate if Cl 2 present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if Cl

2 
present) 

4°C 
(thiosulfate if Cl

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate if Cl2 present) 

4°C 

4°C, store in dark 
(thiosulfate is Cl2 present) 

4°C, store in dark 
(thiosulfate if Cl2 present) 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Rocky ~ountain Analytical Laborato~ 

I INTRODUCTION 

As part of a closure plan at Spartan Technologies' Albuquerque, New Mexico 

facility, an extensive analytical program will be conducted to accomplish the followins: 

o Task 1, provide detailed characterization of soil samples obtained from a 

series of soil borings for selected metal and volatile organic compounds, and 

o Task 2, determine the amount of water required to remove the contaminants 

from the vadose zone by performing a column leaching study. 

Characterization of the soil cores in Task 1 will be to analyze the samples for total 

metals, EP Toxicity metals, volatile organics, and total organic halogen (TOX). The total 

metals analyses will be for chromium, cadmium, lead, and nickel. The EP toxicity tests 

will be for metals detected as total metals. Analysis for EP chromium will always 

include trivalent chromium and hexavalent chromium. Samples with detectable TOX will 

be analyzed for the following four organic compounds: 1,1-Dichloroethylene, Methylene 

chloride, 1,1,1-Trichloroethane and Trichloroethylene. One sample per boring will be 

analyzed for the volatile priority pollutants plus acetone as shown in Table 1. The 

column leaching studies in Task 2 will be oriented to the same list of parameters in 

Task 1. 

Subsequent sections of this document provide additional information concerning the 

analytical methods as well as supporting information. 

1 



Rocky Mounta;n Analyt;cal Labmatoryl 

TABLE I- SOIL DETECTION LIMITS FOR VOLATILE ORGANICS GC/MS 

Detection 
Parameter Units Limit --
lV Acrolein ug/kg 100 
2V Acrylonitrile ug/kg 100 
3V Benzene ug/kg 5 
5V Bromoform ug/kg 5 
6V Carbon tetrachloride ug/kg 5 
7V Chlorobenzene ug/kg 5 
8V Chlorodibrom om ethane ug/kg 5 
9V Chloroethane ug/kg 10 
lOV 2-Chloroethylvinyl ether ug/kg 5 
llV Chloroform ug/kg 5 
12V Dichlorobrom om ethane ug/kg 5 
14V 1,1-Dichloroethane ug/kg 5 
15V 1, 2-Dichloroethane ug/kg 5 
16V 1,1-Dichloroethylene ug/kg 5 
17V 1,2-Dichloropropane ug/kg 5 
18V 1,3-Dichloropropylene(c&t) ug/kg 5 
19V Ethylbenzene ug/kg 5 
20V l\1 ethylbrom ide ug/kg 10 
21 v Methylchloride ug/kg 10 

'lr 

22V Methylene chloride ug/kg 10 ~:Ill! 

23V 1, 1, 2, 2-Tetrachloroethane ug/kg 5 
24V Tetrachloroethylene ug/kg 5 
25V Toluene ug/kg 5 
26V 1,2-trans-Dichloroethylene ug/kg 5 
27V 1,1, !-Trichloroethane ug/kg 5 
28V 1, 1, 2-Trichloroethane ug/kg 5 
29V Trichloroethylene ug/kg 5 
31V Vinyl chloride ug/kg 10 

Acetone ug/kg 10 

BDL =Below detection limit. 

2 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~Rocky ~ountain Analytical Laborato~ 

TECHNICAL APPROACH 

This section describes in detail the specific technical approach which will be 

utilized, especially for Tasks 2 and 3. Information about the analytical methodology will 

be presented in a subsequent section. 

Task 1- Soil Core Characterization 

This task is to analyze soil cores for specific contaminants. All analyses will be in 

accordance with standard EPA Methodology referenced in SW-846 as shown below: 

Total Metals 

EP Toxicity Metals 

Hexavalent Chromium 

Vola tile Organics 

Total Organic Halogen 

Volatile Halocarbons 

Task 2 - Column Leaching Study 

- EPA Method 6010 

- EPA Method 1310 

- EPA Method 7196 

- EPA Method 8240 

-EPA Method 9020 

- EPA ;'vlethod 8010 

For this study, two 12" x 3" columns will be packed with contaminated soil. One 

column will be for inorganic constituents and one for organic constituents. Local source 

water will be used to leach the contaminants from the soil. Gravity head pressure will be 

used to elute each column. If required, the columns will be pressurized to generate a 

minimum column flow of 20 ml/hour. The column pore volume is estimated to be 500 

mi. During the initial phase of the study, samples will be collected every 200-250 mi. 

Once breakthrough has occurred, the sampling frequency will decrease. 

For the inorganic column study, 100 ml samples will be collected and analyzed for 

chromium, lead and hexavalent chromium. 

The collection of column leachates for volatile organics represents a significant 

analytical challenge. Rl\1AL proposes to collect the samples with in-line charcoal 

filters. Back up samples would be collected in collapsed Tedlar bags and then transferred 

to standard VOA glass vials for longer storage. The charcoal samples will be analyzed 

for TOX and/or specific chlorinated species. 

3 



----------------------------Rocky Mountain Analytical Laboratory 

The TOX measurement would be according to standard practice with the charcoal 

analyzed directly. For the detailed organic speciation, a sample preparation step would 

be required prior to analysis. Specific organic compounds would be determined on a 

benzene extract of the charcoal using the GC/HECD conditions in EPA Method 601 as 

described previously. 

Approximately 30-50 ml of sample will be be required for each analysis. Two 

charcoal tubes would be collected sequentially, one for the TOX analysis and one 

reserved for organic compound speciation. 

The metals and TOX analyses will be performed on a daily basis to establish 

breakthrough curves. After breakthrough has been established for the organics, but prior 

to completion of the test, selected samples will be analyzed for specific organics to 

verify the TOX results. 

4 
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~,~~~~~~~~~~~~~~~~~~~~~~~~~~~Rocky Mountain Analytical Laborato~ 

I ANALYTICAL METHODOLOGY 

All samples analyses will be in accordance with standard EPA Methodology as 

published in SW-846. The discussion below highlights the application of these methods. 

Total Metals 

The samples (soils and batch/column leachates) will be digested using SW-846 

Method 3050. The digestate will then be analyzed by inductively coupled argon plasma 

spectrometry (ICP) using SW-846 Method 6010. A Jarrell-Ash Model 9000 ICP will be 

used for the determinations. 

EP Toxicitv Metals 

SW-846 Method 1310 will be used to generate a leachate. The leachate will be 

analyzed for metals by SW-846 Method 6010 as described above and for hexavalent 

chromium using SW-846 Method 9030. 

Total Organic Halogen 

Total organic halogen (TOX) determinations of column leachate samples will be 

analyzed as specified in SW-846 :\1ethod 9020. This method does not address the analysis 

of soil samples for TOX. RMAL has developed a procedure in which an aliquot of the soil 

sample is extracted with methanol. The methanol extract is then injected into the TOX 

instrument. The detection limit for this procedure is 50 mgCC/kg. 

An alternative approach involves extracting a 10 g aliquot of soil with 10 ml 

hexane. One milliliter of this extract is then combusted in an oxy;,;en atmosphere in a 

combustion born b. The combustion products are collected in a weak 

carbonate/bicarbonate trappin6 solution. This solution is then analyzed using ion 

chromatography as outlined in EPA Method 300.0.1 The detection limit for this 

procedure after optimization will be 1 mgCC /kg. 

Note: Since this printing, the methanol extract method has been demonstrated 
to be most reliable. Detection limit is 2 mgCl7kg. 

1":\1ethods for Chemical Analysis of Water and Waste", EPA-600/4-79-020, EMSL, 
Cincinnati, 1979. 
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----------------------------Rocky Mountain Analytical Laboratory 

Hexavalent Chromium 

Hexavalent chromium in leachate samples will be measured by a colorimetric 

method in SW-846, Method 7196. 

Vola tile Organics Scan 

Soil and selected batch leachate samples will be analyzed for the complete list of 

volatile priority pollutants and acetone using a purge and trap GC/MS method in SW-846, 

Method 8240. Aqueous samples can be purged directly as specified in SW-846 Method 

5030. Soil samples will require a preliminary extraction with tetraglyme, as specified in 

Method 8240, prior to analysis. 

Volatile Halocarbons 

Batch and column leachate samples will be analyzed for selected chlorinated 

volatile species using SW-846 :Vlethod 8010. This method is a purge and trap GC method 

similar to Method 8240, but uses a chlorine specific detector, the Hall 'Ill 

electroconductivity detector (HECD), rather than a mass spectrometer for identification ,IJ 

and quantification of the organic species. 

6 
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SAMPLE COLLECTION AND PRESERVATION 

The procedures for the collection, field preparation, containerization, preservation 

and shipment of samples will be discussed below. The sample collection procedures are 

as important as the analytical procedures in producing meaningful data. 

For soil and sludges with no free water, a 1-quart glass bottle (Teflon-lined cap) is 

adequate for all organic and inorganic tests except VOA's. One separate VOA vial should 

be also collected per sample. These samples are best composited in a stainless steel 

bucket using a stainless trowel for mixing. Compositing should be done expeditiously to 

minimize loss of volatiles. After compositing samples with no free oil, the bucket is best 

wiped out between samples with clean paper towels. Samples with free oil may coat the 

bucket with oil. Hexane followed by methanol can remove oil. The use of solvents 

should be considered only as a last resort. 

Two special samples will be required for the batch and column leaching studies. A 

one to two gallon sample of contaminated soil will be collected by compositing 

appropriate core samples in a stainless steel bucket as described previously. This 

composite will be stored in clean metal cans which will be sealed with a Teflon liner. 

The containers should be filled completely to minimize headspace and resulting loss of 

volatiles. In addition to this bulk soil sample, a large quantity (15 to 20 Jallons) of 

uncontaminated groundwater will be needed. This water will be collected in one gallon 

bottles and stored in RMAL's 4 °C storage area. 

RMAL will provide all sample bottles packed in coolers with foam wrapping. A 

packing list and chain-of-custody form will accompany each cooler. The bottles will be 

shipped out by UPS in advance of the sampling start date. Extra bottles will be sent to 

cover breakage during shipping or handling in the field. 

The coolers will be sealed with nylon filament tape. The coolers should be sealed 

with tape in the field after sample collection. All samples should be shipped by air 

express next day delivery to RMAL. The coolers will be opened, the custody verified and 

the samples logged into the RMAL computer for sample tracking. The RMAL facility is 

always locked and has a 24 hour-a-day monitored security system. All windows and doors 

have intrusion detection bugs. 

In addition to the sample bottles for the field sam;;>lcs, some column leachate 

samples will be collected in Tedlar bags. Tedlar is a polyvinylfluoride film with very low 

permeability for organic species. 

7 
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Harding Lawson Associates 

APPENDIX E 

MONITORING WELL PLUGGING AND ABANDONMENT PROCEDURES 

I Introduction 

Three monitoring \tells {fvtWl, ~~\43, and i~~~ll} will be plugged and 

abandoned prior to initiation of closure of the pond and sump area. 

I I Abandonment ~1ethodol ogy 

T\'IO well abandonment methodologies are being considered. The 

fi na 1 choice wi 11 be based on the equipment and capabi 1 iti es of the 

drilling contractor selected. 

A. i~ethod A 

Prior to excavation of the surface impoundment, the steel 

protector pipes and concrete collars of the three monitoring l'lell s 

will be removed dnd discarded. A drilling rig \'/ill be located over 

the existing monitoring well, and the casing and screen will be filled 

'l'lith a bentonite slurry. A r1ills knife, or a pneumatic or mechanical 

device, will be used to cut or fracture the casing so that the 

bentonite 1'1ill invade the surrounding forr:ration outside the casing. 

The bentonite ~ill be allowed to settle for at least 12 hours, 

and the remainder of the boring will ~e filled with a neat grout and 

bentonite mixture to the land surface. 



Harding Lawson Associates 

B. ~lethod B 

r~ethod B is similar to i>1ethod A except that the casing and 

well annulus will be drilled out using stringer to guide the drill bit 

down the well casing. 

III Record Filing 

A record of each \'lell plugged and abandoned will be filed \lith 

the State Engineer. 

' l 
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Harding Lawson Associates 

JOB SAFETY PLAN 

Part 1 - Site Information 

1. 

3. 

4. 

5. 

6. 

8. 

9. 

1 o. 

11. 

12. 

13. 

14. 

Site: Sparton Technology, Inc. 2. Job No.: 6310,023.12 

Location: 9621 Coors Road N.W., Albuquerque, New Mexico 87103 

PI an Prep a red By : -'H~ . ....:.A.....;·:......:.W~o:..::o:..::d;__ _____ _ 

Plan Approved By: Thomas S. Burger 

Date: August 20, 1985 

Date: Auqust 20, 1985 

Plan Revised: February 18, 1986 7. Approved: February 18, 1986 

Facility Description: Electronics manufacturing facility with lagoon and 

drum storage of hazardous wastes. 

Statu~_jactiv~ inacti~e, _unknown}: Active e 1 ectroni cs manufact1;ri ng 

Unusual Features (dike integrity, powerlines, etc.): Waste discharoe lines, 
fences, gas lines, outside fences. 

History (injuries, exposures, complaints): Old drum area used 1981, sump closed 

1980, two ponds and two drum storage areas used 1980 to present 

Surroundings (location with respect to residences, businesses, natural features): 

Facility is on State Highway 448 about 0.5 mile south of Alameda Airport, 

0.5 mile west of Rio Grande River. Commercial/unimproved land use, low density pop. 

Site Sketch (attach sketch showing salient features) Plates 1, 2, 3, & 4 

Climate: Strong daytime heating, cool nights, wide daily temperature range. 

Summers fair, dry, sunny, hot. Winters cold to warm, some snow. 

a) average wind speed and direction: Prevailing winds are January NorSE; 

July mostly SE; Annual average SE and NW. 

b) 

mean high temperature 

mean low temperature 

July 

90 

60 

October January 

45 

20 

April 

15. Hazardous Material Type: !_Liquid !_Solid .!_Sludge ~Gas/Vapor Other ___ _ 

16. Hazardous Material Characteristics: _Corrosive ~Ignitable ~Toxic Volatile 

Reactive _Radioactive _Carcinogenic Other _______________ _ 

* If in pure form. Hazardous materials expected to be ef'\countere.d in. the field 
wi 11 be unsaturated and saturated soils with trace (ppm) contam1 na t1on. 
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17. Chemical Information Summary 

The chemicals listed below might be encountered at the site during field 
exploration. Appendix A presents detailed summary information for each 
chemical listed. 

m-Xylene 
o,p-Xylene 
Boron 
Chromium 
Manganese 
Nickel 
Sodium 
Ethy" Benzene-·- - -
Methyl Chloride 
Methylene Chloride 

-1,1 ;2 ,2=-Tetracnl oroefnane 
Tetrachloroethylene 
Toluene 
1,2-Dichloroethylene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Acetone 
Benzene 
Chlorobenzene 
Chloroform 
1,1-Dichloroethane 
Trichlorotriflouroethane 
1,1-Dichloroethylene 

' / 
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Ta•k Description:FIELD EXPLORATION (TEST BORINGS) 

18. ANALYSIS OF KNOWN OR SUSPECTED 
UNMITIGATED HAZARDS 19. RISK ANALYSIS 

ti a z a rd T__y£_e How Does Hazard Exist? E~os Prob t~ 
Drill .J::ill.....il.!lli assoc · ltPrl_Pouinmeni 

Min 
~\cchanical Cant Unu to 

Fatal 
Active Plant Site 

Chron 
Electrical Dec Unu to 

Fatal 
In_gestion 

Mod 
Chemical In_rJa_l_at ion 

Cant Like to Skin Contact 
Fatal J Eye Contact 

Min I 
Temperature If ..fl_ersonal..fl_rotective equijlment is worn 

to I 
~ecial consideration to heat stress 

Fatal I Cant Like 

N/A 

Acoustical 

N/A 

RJdioactive 

N/A 

02 Deficiency 

N/A 

Biohdzard 
-------- --- - --- -- -----

Expos: Frequency of exposure to the hazard event 
cant - many times per day 
freq - once or twice per day 
occ - once a week or month 
seld - once a month or year 

Prob: Liklihood that an injury will occur upon exposure 
ceft - certain 
like - 50/50 chance 
unu - unusual 
imp - improbable 

Con seq: Degree of injury if one occurs 
fatal - fatality 
ser - serious, requires hospitalization 
mod - moderate, requires out-patient care 
min - requires on-site first aid 
chron - chronic, no acute affects 

" 
,,_.,_,~ __..J .. LU --J _jJ ___j _J _I 

Task Name: 

20. MITIGATION MEASURES! 
REQUIRED PERSONAL 

PROTECTIVE EQUIPMENT 

__llclin~rN S I 
Jea.t....bilr.d..b.~t, steel to~ and shank shoes LEVEL A B XX C D - -

I 
I 

Have all lines identified and marked Head: Eye/Face: 
' 

I Hard Hat Safety Glasses 

PPE in use or available Hand: Body: 
Tyvek 

Neoprene Gloves Impermeable (2) 

Air monitorinq durinq work (See Below) Lung: (2) Ear: 
l/2 Face Respirator Equipment operators 
~Y Cilrtridge vlith use plugs if 
ust filter needed 

Hard hat, gloves, e~e QrOtection and foot Foot: 
Qrotection to be worn as necessar~ (i.e., Steel toe/Steel 
eguiQment OQerators use all, soil handlers shank boots 
use qloves and qlasses observers use 

_glasses). T~vek suits and resQirators Special Equipment Required: 
to be work above action levels Qresented 
below. ----

Special Procedures Required: 

__L_l__!![ldergroundnatural-gas line to be removed b~ client Qrior to any drllring or 
excavation in pond and_~UITlQ area. 

2.) Workplace to be momtored by HNO Meter Model II 101 w1th Ii:-?OrTo.2 ev probe. 

1 respirator action_ leve~=-o ppm 
• tvvek stdt-'!c_tiQn.J~el = 5 RPm 

--------~•~e~v~acuation action level = 50 QQm 
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21. Required Personal Protective Equipment 

Task: Field Exoloration 

Level: A B X C D 

Head 

X Hardhat 

Hand 

X Neoprene Nitrile 
Vi ton 

Eye/Face 

X Safety Glasses 
=Goggles 

X PVC 
Other: 

Face Shield 

= Underglove ------------------------------
Body 

Full EJ'lcap_?ulati~g Sl.Jit: ---------------------------
Two Piece Rainsuit, Material = -----------------------------------------

- One -~ece _Splash S~!te~ Mat_eri~l = ----------------------
X Tyvek Suit* _Tyvek/Saranax Suit _ Tyvek/Polyethylene Suit 

C I o t h Cove ra I I s _x_ 0 the r : _..wS..w.t.u.a un du.Ja[L.Jrud..~_>:W:u.our...r:.k_....C....~...l.u.o..r...t hl.IJe.::..S::.__ __________ __ 

Lung 

SCBA (open circuit, pressure demand): 

_ Full Face Respirator, cartridge = 
X Half i\lask Respirator, *cartridge = Organic Vapor ( OV) or OV & Acid Gas; each 

Other: with dust filter 

Ear 

~ Earplug, type = _d_i_s_c_re_t_i_o_n_a_r~y _____________________ _ 

Earmuff, type = ------------------------------------------------
Foot 

X Boots, type = Steel toe and Shank 

_ Disposable Overboots, type = ------------------~-------

22. Special Equipment, Facilities, or Procedures: 

Refer ~o Items 20, 23, and 28. 
No smokinq or eatinq within work areas. 

All personnel working on site will be briefed on the safety procedures 

* 

established by this plan. 

To be used if deemed appropriate by site safety officer in accordance with 
Item 20 of the Safety Plan. 
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23. Decontamination Procedures: Seal all dri 11 holes with a cement/bentonite grout. 
Decon of personnel and equipment per Attachment 5. 

24. Investigation-Derived Material Disposal: Dri 11 cuttings to be stored in drums. 
Disposal method to be determined based on analysis of soil 

25. SitE~ Resources 

Water Supply: Potable water on building wall 
Telephone: Carpenters Shop 
Radio: Not Required 
Other: 

26. Team-Member Responsibility 

Bruce Stearns Field Engineerino Geologist and 
__ .:;:;:.__.:....::-:...:...:...:-~--=---=~---==-- Safety Officer 

Date of 
Safety 

Training 

May'85 

Date of 
Physical 
' Exam 

May'85 

27. Emergency Telephone Numbers 

Phone/Radio Location: Carpenter Shop Ext. # 174 & 172 
Ambulance: 765-1100 
Hospital Emergency Room: 841-1111 
Poison Control Center: 843-2551 
Police: 911 
Fire Department: 
Airport: 

911 
898-1313 7 Bar Airport 0.5 mile NE 

Explosives Unit: 
EPA Contact: 
State Contact: 
Client: 

Ray Krehoff, New Mexico EID (505) 827-2275 
Cleaves Martinez (505) 898-1150 

28. Emergency Equipment Location 

a. Safety Shower /Eyewash Portable e ewash at Car enter Sho , shower/eyewash 
b. First Aid Kit 
c. Fire Extinguishers 
d. Other 

Carpenter Shop in wetroom late ~ 
Carpenter Shop and on Drill Rig 
Fire Hydrant at Coors Road East of Ponds 

29. Emergency Routes (give road or other directions; attach map) 
Hospital Presbyterian Hospital - Go south on Coors Road, east on Interstate 40 
and south on Interstate 25. Exit Grand/Central and turn east on Central Avenue. 
Immediately look to the south side of Central Avenue to see hospital and emergency 
~ ntrance. 
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EXISTING DIRT ROAD 

--------------a/WATER 

-- -- ----·- METER -~~--1----- ~G~S~~:~ 
I 

~ -------

rCARPENTER'S 
SHOP 

.. " _, 

1- 6" 
: WATER 
1 LINE 
I 
I 
I 

! l-. I I -----·--·- -·-
i j [Jr - ·------

! . l' 

' J I ---' . --- Jl 

POND 
WEST 

I 

n ' 

. .......- ...,_... __.j ..[l.J 

---------------~-

-J _il __l _j 

I!QII' 
1. All underground line locat•ons are approx1mate 

Field locate prior to excavation 

2. Gas lme and meter to be relocated 

-' 

3. MW-1, MW-3, MW-11. and MW-16 to be plugged and removed 

~~: 

;:<; 

@I 

PVC Discharge line 

Gas Lme 

Water line 

Chain link Fencing 
(To be relocated in tho area of the Ponds and Sump) 

·wtthll V.alo~~o! 

Mo•HlQt WI:' II With 2. fuol cvncre1c. wud 

__ I 

rr~,,;~ ir,f>~~.:~ii.t:r =~'3; ~ 1 
·~~ ~~l:lf; UAC:.I 1 

• _ ,!:Jt~~th'\1 ft~HttCl!JUY 1il(t 
_ AL.U&Ut"QUE. NEW M(.IICb1it ~ 
ll'i;:r- aiGii•- - ~ ... ,c.c......c......==~=--
.JD h•O Ott II -J:i,., ""' ___ ....__~-~ -·---- --
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REPRO. ROOM 

SHOWER/EYEWASH 
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DECONTAMINATION PROCEDURES 

Personne 1 

At the end of each work period (before eating, drinking, smoking, or 
leaving the site) each person will decontaminate by passing through the 
designated decontamination area. Each of the following stations will 
be used .as appropriate. 

• 
• 

• 

• 

• 
I 

I 

Equipment/Tool drop station 

Boot Wash - soiled boots will be washed in a tub containing 
a detergent solution 

Boot Rinse- personnel will step into a tub containing rinse 
water after washing boots 

Glove Wash - intact gloves will be wiped clean over a glove 
wash bucket containing detergent and water 

Glove Rinse - washed gloves will be rinsed with water or wiped 
with a water wet towel 

Used tyvek suits will be dropped into a bag lined garbage can 
for approved disposal 

Spent respirator cartridges will be dropped into a bag lined 
garbage can for approved disposal 

1 Personnel will shower as soon as possible at the end of the 
work day 

Equipment 

1. Prior to drilling equipment demobilization, loose mud will be removed 
using brushes and scrapers, as necessary, and equipment will be steam 
cleaned over polyethylene sheets. The perimeter of the sheeting 

2. 

will be elevated using formwork. 

Polyethelene sheeting, mud, and wash water will be placed in drums 
for subsequent disoosal. 

ATTACHMENT 5 
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APPENDIX G 

OLD DRUM AREA SOILS INVESTIGATION 

Three soil samples will be collected from the ground surface in 

the old hazardous waste drum storage area. These samples will be col

lected from points near the north and south ends of the area, and mid-

way between these areas. Each sample will consist of a composite of 

four samples collected at points equidistant on the circumference of 

an imaginary 3-foot-diameter circle. The composite soil samples will 

be sealed in storage containers provided by the analytical laboratory 

and submitted for analysis for the following parameters: 

pH 
1 ead 
nickel 

chromium 
silver 
Total Organic Halides 
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APPENDIX H 

FINAL CLOSURE SCHEDULE 

I Introduction 

This section has been prepared to demonstrate the time required 

for completion of major activities in the closure of the hazardous 

waste storage units at the Coors Road facility. All times are 

expressed in days after approval of the closure plan. Activities 

expected to be completed prior to final closure plan approval will be 

assigned a time of 0. Closure of both drum storage areas and the 

ponds is expected to com~ence in 1936. 

II Hazardous Waste Areas 

A. Old Drum Area 

Activity 

1. Collect soil samples 

2. Submit closure certification 

B. New Drum Area 

Time (days) 

30 

60 

Activity Time (days) 

1. Remove existing drums 30 

2. Inspect facility 45 

3. Decontaminate facility (if necessary) 60 

4. Submit closure certification 90 
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c. Pond and Sume Area 

Activity Time (days) 

1. Plug monitoring v1e 11 s 0 

2. Complete modifications to pond \~all s 
and remove sump 60 

3. Complete final grading and fencing 
alterations 90 

4. Complete asphaltic concrete cap 120 

5. Submit certification of closure 180 

III Extension of Closure Time 

It is not anticipated that any extension of the closure time 

will be necessary. 
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APPENDIX I 

CLOSURE COST ESTIMATES 

Harding Lawson Associates 

This section contains cost estimates for closure of the two 

ponds and the drum storage areas at the Sparton Technology, Inc., 

Coors Road facility in Albuquerque, New ~1exi co. As described in the 

closure plan, closure certification will be provided for four discrete 

closure elements. Cost estimates for each of these four elements is 

provided in Tables N-1 through N-3. 

II ~axi~um Waste Inventories 

The maximum inventory of hazardous ~vaste drur:1s in the drum 

storage area is 480 drums. The West pond contains drill cuttings from 

area borings. The total volume of material in tile ponds is estimated 

to be 30 cubic yards. 

III Basis for Estimates 

Costs related to engineering have been estimated by Sparton•s 

consultant, Harding Lawson Associates ( HLA). Laboratory costs are 

based on current prices charged by Rocky t1ountai n Analytical 

Laboratory. Costs related to earthwork and construction to support 

the pond and sump area modi fi cations ~vere obtai ned from f·teans • Site 

Work Cost Data, 1986 edition. 
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IV Cost Estimate Revisions 

The date of this cost estimate is December 5, 1985. Annually, 

the closure cost estimate will be adjusted using an inflation factor 

derived from the annual Implicit Price Deflator for Gross National 

Product, as published by the U.S. Department of Commerce Survey of 

Current Business. The inflation factor is the result of dividing the 

latest published annual Deflator by the Deflator for the previous 

year. The adjustment will be made by multiplying the most recent 

closure cost estimate or adjusted closure cost estimate by the 

inflation factor. 

The closure cost estimate t'li 11 be revised t-lhenever a change in 

the closure plan 1'/0Ul d cause a change in the anticipated cost of 

closure. 

V Closure Costs 

The cost to close the drum storage areas and the two ponds is 

estimated as follows: 

t Old Drum Area Closure 

t New Drum Area Closure 

t Pond and Sump Area Closure 

Total Closure Costs 

$ 1, 81 0. 00 

61 ,875.00 

40,750.00 

$104,435.00 

"'II 

'"' 

... 
',;% 
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TABLE I-1 

OLD DRUM AREA CLOSURE COST ESTIMATE 
(1986 Basis) 

ITEH 

Sample Collection 

Laboratory Analysis 

Closure Certification 

UNITS COST($)/UNIT COST 

3 samples 70.00/ea $ 210.00 

1 ea 600.00/ea 600.00 

ea 1,000.00/ea 1,000.00 

TOTAL 
$ 1 '81 0. 00 

TABLE I-2 

NEW DRUM AREA CLOSURE COST ESTIMATE 
(1986 Basis) 

ITEM UNITS COST($) /UN IT COST 

Remove i<laximum Inventory for 430 drums 125.00/ea $ 60,000.00 
Disposal 

Equipment Rental 1 day 175. 00/day 175.00 

r~aterials 4 drums 25.00/ea 100.00 

Remove Wash Water for Disposal 4 drUiilS 125.00/ea 500.00 

Labor 12 hours 50.00/hr 600.00 

Closure Certification 1 ea 500.00/ea 500.00 

TOTAL $ 61,875.00 
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TABLE I-3 

POND AND SUMP AREA SURFACE REMOVAL COST ESTIMATE 
(1986 Basis) 

ITEM UNITS COST($)/UNIT 

Excavate soi 1 to grade 150 c .y. $9.90 

Demolition 
concrete 250 s.f. 20.00 
masonry 200 s. f. 10.00 

Backfill & compaction 150 c.y. 21.30 

Soi 1 stabilization 50 c.y. 20.00 

Remove fence & gates 270 L.F. 1.84 

Reinstall fence & gates 200 L.F. 9.00 

Install asphalt base 525 s.y. 14.00 

Install tack coat 525 s.y. .38 

I nsta 11 asphaltic concrete 525 s .y. 6.70 

Prepare bid documents l ea. 5,000 

Closure certification ea. 9,700 

TOTAL 

COST 

$1,480.00 

5,000.00 
2,000.00 

3,200.00 

1,000.00 

500.00 

1,800.00 

7,350.00 

200.00 

3,520.00 

5,000.00 

9,700.00 

$40,750.00 

''!II 

''Iii 

·" 
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I INTRODUCTIO~~ 

This report presents the work performed by Harding Lawson 

Associates (HLA) for the SPARTON Technology, Inc. manufacturing 

facility located at Coors Boulevard, Albuquerque, Ne\'1 t~exico. In this 

report, we have incorporated data from previous work phases conducted 

by HLA at the site. 

The purpose of this report is to provide SPARTON with additional 

understanding of the hydrogeologic conditions at the plant site, to 

categorize the extent and rate of migration of dissolved volatile 

organics and metals in the ground water, and to determine the concen

tration of organics and metals in soil near a suspected contamination 

source. 

HLA performed a review of existing data, reports, and files 

relevant to the above purpose. Field work for this phase of the 

project included drilling and installation of six monitoring wells and 

one production well, collecting soil and water samples for organic and 

metal analyses, water level monitoring, and conducting both a pump 

test and an infiltration test to evaluate the hydrogeologic frame\'lork. 

1 
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This report includes appendices which describe in detail the 

operating procedures and methods used during the field work and for 

data analyses. The main text therefore contains only data and 

interpretation obtained during this \'lork phase. The reader is 

referred to these appendices to obtain specific methodology. 

2 
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II FIELD HORK 

A. Drilling, Well Construction and Development 

Six monitor wells (MH-12 through MW-17) and one production well 

(PW-1) \'/ere installed during this phase of \'lork. Wells \'lere installed 

using both rotary wash (mud-rotary) and hollow-stem auger drilling 

methods. Appendices A and B detail the methodologies used for the 

drilling program. The locations of all existing and new wells are 

shown on Figure 1. 

B. Well MW-12 

Well MW-12 was drilled approximately 50 feet northeast of MW-9. 

The well site 1,'/as selected to collect formation samples for the design 

of the production well, to obtain a water sample representative of the 

ground water in the vicinity of the planned production well, and to 

monitor water level response during the pumping test. 

A hollow-stem auger drilling rig was used to drill to a depth of 

70 feet below grade. Continuous sampling with the 5-foot core barrel 

was conducted from 50 to 70 feet. Flowing sand conditions and 1 arge 

gravels in the borehole slowed the drilling rate and the remainder of 

the boring \'las completed with a mud-rotary drilling rig. Soils \'/ere 

classified from split-spoon samples taken at selected depths in 

conjunction \'lith a description of the drill cuttings. Figures 2A and 

28 are a 1 og of the materials penetrated and the well construction 

details for MW-12. 

3 
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The boring encountered fine to medi urn grain sand from 0 to 39 

feet. A dense fine 1 ayer was present from 39 to 40 feet which 

overlaid a 5-foot section of coarse gravel and cobbles. The coarse 

materia 1 appeared to be a terrace-type deposit consisting of sub

rounded, flat granite cobbles 2 inches in diameter. 

Drive samples from 50 to 70 feet indicated a \~ell graded sand 

with small percentages of gravel and silt. The soils increased in 

moisture content at 60 feet and the auger rig encountered fl 0\'/i ng 

(saturated) sand conditions below 65 feet. 

Split-spoon samples obtai ned by the mud-rotary rig sho\"wed that a 

4-foot thick layer of dense bro\'m, fine silty sand is present from 74 

to 78 feet. A sample obtained from the 75- to 77-foot depth was 

submitted to HLA's soil laboratory for sieve analysis. Figure 3 is a 

grain size distribution graph showing the material as a very fine sand 

with about 25 percent fines. 

The materials from 80 to 135 feet are a \'/ell-graded sand \'lith 

little or no fines. Figure 3 also includes the grain size analyses 

conducted by Rodgers & Company of samples taken from 60 to 70 and from 

80 to 135 feet for the design of the well screen. The sand has a 

median grain size of greater than 0.6 millimeters, which is about 

4 
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three times larger than the median grain size of the silty sand layer 

of 74 to 78 feet. The silty sand layer had over 25 percent silt and 

clay size particles \'lhile the sand had no appreciable quantity of fine 

materials. 

A layer of fine-grained material was encountered at a depth of 

138 feet. A split-spoon sample collected from 139 to 140 foot 

interval contained 4 inches of silty clay above a dense brmm silt 

having a small percentage of clay. 

A 4-inch-diameter PVC threaded and flush-jointed well was 

constructed in the borehole with 69 feet of well screen. The screen 

with a slot size of 0.020 inches was installed at a depth of 64 to 133 

feet. Centralizers were placed around the screen to keep the well in 

the center of the boring. Solid 4-inch-diameter casing extended from 

the top of the screen to ground surface. Specially-graded sand (Grade 

No. 10 x 20; see Appendix A) \'t'as placed in the annular space to 60 

feet. A 2-foot bentonite pellet 1 ayer v1as placed above the sand and 

the remainder of the annular space was pressure grouted with a neat 

grout and bentonite mixture. Tne \'lell was finished below grade with a 

drive over box and locking cap. The elevation of the top of casing 

was surveyed into mean sea level datum. The information is listed at 

the end of this chapter in Section J. 
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The well was developed for two hours with an air compressor. 

The flow rate at the end of development \'las estimated at 30 to 40 

ga 11 ons per minute ( gpm). Fo 11 0\'li ng deve 1 opment, a 1 /2 horsepower 

submersible pump was lowered 100 feet below top of casing and the well 

was pumped for 60 minutes at 5 gpm. The flow rate was then reduced to 

1 gpm and samples were obtained for organic and metal analyses using 

the sampling protocol in Appendix C. All water from development and 

sampling was discharged to the municipal sanitary sewer. The volatile 

organic samples were placed in 40 milliliter teflon-sealed vials with 

no head space and a t\'IO 1 iter sample was taken for metal analyses. 

All samples were immediately iced and delivered to Rocky r~ountain 

Analytical Laboratory (Rt;1A), Arvada, Colorado by overnight delivery. 

Section III C. discusses the results of the analytical work. 

C. Well t~W-13 

This monitoring well is located next to the south property line, 

about 200 feet \vest of r~W-8 (Figure 1). The purpose of this boring 

was to determine the stratigraphy of the subsurface beb1een wells ~1W-8 

and t1W-9 and for use as an observation \'lell and a sampling 1 ocati on 

during later portions of this field \'lork. An 8-inch diameter boring 

was drilled using mud-rotary techniques. The geologic 1 og and \'lell 

construction details are shown in Figures 4A and 48. 

6 



Harding Lawson Associates 

The upper 66 feet of the boring consisted of sands and gravels, 

with t\'IO 1 ayers of fine-grained materia 1 from 30 to 44 feet and from 

54 to 56 feet. A dense, silty clay layer with a small quantity of 

fine sand was noted from 66 to 71 . A split-spoon sample was pushed 

into this material, but no recovery of the soil was obtained. Beneath 

this layer, a fine sandy silt layer was present from 70 to 80 feet. 

Sand \'las noted from 80 to 86 feet, which changed to silty sand 

from 86 to 90 feet. A sandy silt was penetrated from 90 to 105 feet 

and a coarse gravelly sand \'las present from 105 to 135 feet. This 

gravelly sand material had similar drilling and textural properties as 

was noted during the drilling from 80 to 138 feet in MW-12. 

A fine-grained layer was present in the bottom of ii1W-13, and a 

split-spoon sample of the material was taken at 140 feet. The soil 

was a fine sandy silt with a trace of clay. The sample was very dense. 

A 2-inch diameter threaded and flush-jointed PVC well was 

constructed in the boring with 79.5 feet of 0. 020-i nch slot screen 

placed from 60 to 139.5 feet. The annular space around the \'Jell 

screen was packed with 10 x 20 sand up to 58 feet. Two feet of 

bentonite pellets were placed above the sand pack and the remainder of 

the annular space was filled \>lith a neat grout and bentonite slurry. 

The well construction \'las completed by cementing a 6-i nch diameter 

steel protector pipe with a locking cap around the PVC well. 
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The well was developed with air for two hours. The average 

withdrawal rate of water was 6 gpm. All water was discharged to the 

municipal sanitary sewer. 

D. \~ell I~W-14 

This well, located in the southwestern corner of the SPARTOI~ 

property (Figure 1), was used as an observation point for water level 

measurements, water sample collection, and to obtain subsurface 

information from that portion of the site. An 8-inch boring was 

drilled using rotary wash techniques. Figures SA and 58 shows the log 

of subsurface material and well construction. 

A coarse sand and gravel 1 ayer \'las present from 40 to 127 feet 

separated by a 2-foot layer of fine silty sand from 69 to 71 feet. A 

dense, silty clay layer was encountered at 127 to 130 feet. Split

spoon samples sh0\'1 that the material from both layers was very dense 

and nonplastic. 

A 2-inch-diameter threaded and flush-jointed PVC monitoring well 

was constructed with 66 feet of 0. 020 slot \'/ell screen from 61 to 127 

feet. Graded 10 x 20 sand was placed in the annular space from 58 to 

130 feet. The remainder at the annular space was sealed with a 2-foot 

layer of bentonite pellets, follm'led by neat grout with bentonite. 

The well was finished by cementing a 5-inch diameter steel protector 

pipe with a locking cap. 
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The well was developed \'lith air for a period of two hours \'lith a 

yield of 5 gpm. All water was discharged to the municipal sanitary 

se\'ler. 

E. fv1W-15 

An 8-i nch boring was dri 11 ed by rotary wash technique at the 

western border of the plant property (Figure 1). Data obtained from 

this boring, along with the information derived from MW-14, were used 

to develop a better understanding of the hydrogeology on the western 

site of the property. Figures 6A and 6B are a log of the sub-surface 

materials and well construction details. 

The top 39 feet of the boring consisted of a fine silty sand 

with a small percentage of clay. Beneath this material was a coarse 

gravel layer to 70 feet. A fine-grained layer was encountered from 70 

to 77 feet. A soi 1 sample from 70 to 71 . 5 feet shO\'/ed a fine silty 

sand with a small percentage of clay. A 3-foot gravel 1 ayer was pre

sent from 77 to 80 feet. Beneath the gravel layer the formation 

alternated from coarse sand and gravel to fine-grained soils in 

approximately 1 0-foot 1 ayers. A dense clay v1as encountered at 125 

feet. Drilling \'las continued to 130 feet \-lllere a split-spoon sample 

was to have been taken. However, the formation changed to sand and 

gravel, and the sample \-las not obtained. Drilling continued to a 

total depth of 140 feet. 
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The clay 1 ayer breached from 125 to 130 feet may separate a 

1 ower a qui fer. To assure that ground-water flow \"loul d not occur 

through the boring, the bottom was filled with sand to 130 feet, and a 

2-foot layer of bentonite pellets were placed in the boring opposite 

the clay layer prior to well construction. 

HW-15 was constructed using 2-i nch-threaded and flush-jointed 

PVC with 64.5 feet of 0.020-slot \'tell screen from 60 to 124.5 feet. 

The sand pack extended from 55 to 128 feet and consisted of 1 0 x 20 

sand. The remainder of the annular space was sealed \'lith a 2-foot 

layer of bentonite followed by a neat grout with bentonite. A 6-inch 

steel protector pipe with locking cap was cemented into place. 

The well was developed with air for t\'IO hours. The average 

yield of the well was 6 gpm. All water from the development was dis

charged to the municipal sanitary sewer. 

F. MW-16 

This boring is located in the fenced area adjacent to the two 

1 i ned 1 a goons and is about 5 feet east from r~~~-1 (Figure 1 ) . The 

b6ring was drilled using hollow-stem auger methods. Sampling with a 

5-foot internal core barrel was used to a total depth of 73 feet. 
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The purpose of this boring was to obtain a series of soil 

samples for analytical analyses of total metals. Soil samples were 

also screened for organic vapor concentration using a photo-ionization 

detector ( P ID) meter manufactured by HNU Corporation (Mode 1 1 01 with 

11.7 eV lamp). The PID was calibrated to benzene vapors and was also 

used to continuously monitor the ambient atmosphere in the \'lark area 

for health and safety purposes. Figure 7 is a log of the subsurface 

material encountered and the well construction details. 

The boring penetrated brO\m, well-graded sand to 30 feet, where 

a 5-foot dense layer of clay was encountered. Beneath the clay layer 

coarse sand \oJas present to 70 feet with a stiff clay layer located at 

53 to 55 feet. Flowing sand conditions were encountered below 70 

feet, causing sand to enter the augers after the core barrel v1as 

removed. Data regarding organic vapor concentration and metal concen

tration are included in Section III D. 

A monitoring \'/ell was installed in the boring using 2-inch

diameter threaded and flush-jointed PVC casing and screen. Five feet 

of 0.020-inch slot \'/ell screen was installed from 68 to 73 feet. The 

annular space surrounding the ~'/ell screen \'las all 0\'/ed to call apse from 

58 to 73 feet. Thick bentonite slurry was placed from 14 to 58 feet, 

and a neat cement grout was set from 0 to 14 feet. The well was 

finished with a 6-inch steel protector pipe with a locking cap. 
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The well was developed by bailing sand and water from the well 

for approximately t\"/O hours. The well yield was less than 0.5 gpm. 

All water was placed into the lined lagoons. 

G. t~W-17 

Boring MW-17 is located approximately 55 feet north of the eas

tern lined lagoon (Figure 1). TI1is boring was originally located 

adjacent to M~~-3, but was moved when New Mexico Environmental Improve

ment Division (NMEID) personnel expressed reservations about con

ducting an infiltration test adjacent to the lined lagoons. The pur

pose of this well was to monitor water level fluctuation during the 

infiltration test. The boring was drilled similarly to MW-16, using a 

hollow-stem auger with a 5-foot internal core barrel. Figure 8 shows 

the well construction and subsurface materials encountered during 

drilling. 

The top 40 feet of the boring encountered well-graded sand v1i th 

a few thin fine-grained layers. Fine-grained clayey sand was noted 

from 40 to 45 feet, with clayey sandy silt from 45 to 50 feet, and 

coarse sand was penetrated from 50 to 55 feet. A dense clay layer was 

present from 55 to 60 feet. Coarse sand and gravelly sand \'las found 

to 72 feet where flowing sand conditions were encountered. 
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A 2-inch-diameter threaded and flush-jointed monitoring well was 

installed with a 5-foot well screen {0.020-slot) from 67 to 72 feet. 

The borehole was allowed to collapse from 63 to 72 feet. The annular 

space was filled with a thick bentonite slurry from 20 to 63 feet, 

with neat grout from 0 to 20 feet. A steel protector pipe was then 

cemented over the PVC well casing. 

The well was de vel oped by bailing for approximately two hours. 

The yield during development was less then 0.5 gpm. Water was dis

charged to the lined ponds. 

H. P~~-1 

A production well was drilled approximately 8 feet east of MW-9 

{Figure 1). The immediate purpose of this \'/ell \'las to conduct a pump 

test to evaluate the hydrogeologic properties of the a qui fer beneath 

the site. The well was drilled with a 16-inch drill bit and with 47 

feet of stabilizers, using rotary wash techniques. The \'/ell depth and 

screen design were based upon the samples obtained from MW-12. 

Figures 9A and 9B shows the materials encountered during drilling and 

the well construction. 

The materials encountered during the drilling were similar in 

texture and stratigraphy as was noted in r~W-12. A fine-grained layer 

was present in the boring from about 70 to 80 feet which corresponds 

to the upper s i 1 ty sand 1 ayer present from 7 4 to 78 feet in r·~W-12. A 
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second fine-grained 1 ayer was encountered at about 135 feet. The 

drill cuttings continued to increase in silt and clay content to the 

bottom of the boring at 145 feet. Original plans were to drill to 140 

feet, but the boring was extended an additional 5 feet to allow an 

ample sump for any cuttings \vhi ch may not have been removed from the 

boring. This allowed the driller to use a much thinner drilling fluid 

which aided in well development. 

A 10-inch diameter threaded and flush-jointed PVC well casing 

and screen was installed in the boring to a total depth of 138 feet. 

Two intervals are screened: from 60 to 70 feet to collect ground 

water from above the upper silty sand layer; and from 80 to 138 feet 

to allow the well to be open opposite the coarse sand and gravel below 

the upper fine-grained layer. The well screen has slot openings of 

0.045 inches, based on the grain size analyses from MW-12. 

Three sets of centralizers were used to allow the uniform place

ment of 66 - 100 pounds bags of 8 x 16 gravel around the well screen 

from the bottom of the boring to 55 feet. Bentonite pellets \'lere 

placed from 53 to 55 feet and a neat grout with bentonite was pumped 

into the annular space from 53 feet to grade. The well was completed 

by cementing a 14-inch steel protector pipe with locking cap over the 

PVC well casing. 
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Well development was conducted \'lith the drill rig•s air com

pressor. The initial withdrawal rate was 60 gpm, but after about 90 

minutes, the rate was 100 gpm. Development continued for a total of 4 

hours 15 minutes until the well produced water with little to no sedi

ment or turbidity. All water was discharged to the municipal sanitary 

sewer. 

I. Infiltration Gallery 

An 8-foot-long by 0.88 foot by 4-foot-deep infiltration gallery 

was installed with a backhoe 4 feet south of t•lW-17 (Figure 1). The 

open area of the bottom of the gallery was 7 feet 2• The gallery 

consisted of a wooden box with an open bottom filled with 3 feet of 

1.5-inch gravel to ensure integrity and stop erosion during the test. 

As mentioned earlier, the intended location of the gallery was origi

nally adjacent to MW-16, but was relocated because of concerns 

expressed by NMEID. 

The purpose of the gallery was to conduct a pilot scale infil

tration test to determine the capability of the subsurface to receive 

infiltration. A test of this scale (as opposed to a small test with 

an infiltrometer) was used to give a much more accurate depiction of 

the infiltration characteristics of the subsurface. 
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J. Well Data Summary 

Table 1 lists the top of casing elevation and screened interval 

bel ow grade for the seven wells. The elevation data were obtai ned 

from Denny-Gross & Associates, Inc., registered surveyors from 

Alburquerque, New Mexico. The top of casing data listed are actually 

the elevation of the top of a flat 3/8-inch-thick bar laid across the 

top of the stee 1 protector pipe. All water 1 eve 1 measurements were 

obtained using the top of the bar as the reference point. 
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Well 

f.1H-12 

r~H-13 

i·n~-14 

Mlo/-15 

NVI-16 

r.n~-17 

PW-1 

TABLE 1 

\~ELL COivJPLETION SUN!vJARY 

SPARTON TECHNOLOGY, INC. 

ALBUQUERQUE, NEW MEXICO 

Top of Casing 

Feet 1'1SL 

5041 . 81 

5043.35 

5041.94 

5047.51 

5047.53 

5049.30 

5043.89 
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Screened Interval 

Feet Below Grade 

64-133 

60-139.5 

61 -127 

60-124.5 

68-73 

67-72 

60-70; 80-138 
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III HYDROGEOLOGIC FRN~EWORK 

A. Geologic Conditions 

Based upon the results of previous field investigation and the 

data obtained from these borings, a conceptual three-dimensional 

hydrogeologic framework has been developed for the SPARTON site. In 

general, the plant is located on unconsolidated sand and gravel 

deposits \'lith occasional fine-grained layers of silt and clay located 

at specific depths. The stratigraphy of these deposits is character

istic of valley-fill alluvium and colluvium of the unconsolidated 

aquifer in the Rio Grande Valley. The flat, subrounded gravels are 

indicative of a meandering stream, which deposited sand and gravel in 

the main channel, and fine-grained sediments on a relatively broad 

flood plain. Some of these fine-grained layers appear to be found 

almost continuously beneath the site; the impact of these layers are 

discussed in this section. 

The subsurface conditions can be most easily understood by con

structing cross-sections using the geologic information gathered 

during this and the previous phases of site work. These crosssections 

are necessarily interpretive, and are therefore subject to change 

based upon future data acquisition and analysis. 
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Figure 10 is cross-section A-A • (shown in Figure 1 ) 'ilhi ch shO\'IS 

the interpreted geologic conditions beneath the center of the plant 

site in a northeast-southwest direction. The boring information from 

MW-1, 2, 3, 4, 9, 10, 11, 12, 16, 17 and PW-1 is projected onto this 

cross-section. 

The unsaturated zone consists mainly of sand, silty sand, and 

sandy gravel, with an occasional silt and clay lenses. No data are 

available to suggest that any of these fine-grained layers are con-

tinuous in the unsaturated zone. 

Two fine-grained layers are suspected to be present almost con-

tinuously beneath the site in this cross-section. A layer, alter

nately described as silty sand or clayey silt, is present between 

elevation 4965 to 4975 feet in boring t·H~-9, 10, 11, 12 and PW-1. 

MW-16 and 17 were not drilled to this depth. MW-2, 3, and 4 were not 

logged as having encountered this material, however split-spoon 

samples were not obtained during drilling of these wells. 

The second fine-grained layer is present at about elevation 4900 

feet and consists of dense fine sands, silts and clays. The thickness 

and areal extent of this 1 ayer is presently unknown, but the 1 og of 

t•1W-10 showed a 1-foot thick clay layer at that depth. Wells i•lW-9, 16, 
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and 17 are screened above the upper fine-grained 1 ayer, while l,lW-1, 2, 

3, 4, 12 and PW-1 are screened above and bel ow that 1 ayer. ~1W-l 0 and 

11 are screened at or bel ow the 1 0\ter fine-grained 1 ayer. 

Figure 11 shows the interpretive cross-section B-s• along the 

southern property boundary of the plant (Figure 1) and contains data 

projected from MW-8, 9, 12, 13, 14 and PW-1. This vie\·1 shows that 

both of the fine-grained units are probably continuous at this 1 oca

tion and gives added indications that these units may be continuous 

beneath the plant site. Wells MW-8 and 9 are screened above the upper 

fine-grained 1 ayer, whi 1 e the remainder of the wells are screened 

above and below. 

Boring t,n~-13 encountered addition a 1 fine-grained 1 ayers both 

above and below the water table. The 20-foot thickness of this 

material below the water table could reduce the transmissivity of the 

aquifer between the t\'IO fine-grained layers which appear to be con

tinuous beneath the site. 

Figure 12 shows geologic cross-section C-c• which includes data 

projected from m~-5, 14, 15, and P-1 (Figure 1). The upper fine

grained layer is present in all boring logs except for P-1 from which 

split-spoon samples were not collected. Boring MW-15 apparently 

dri 11 ed through the 1 0\'ler fine-grained 1 ayer from 4915 to 4920 feet. 
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That 1 ayer consisted of a dense clay which abruptly changed to gra

velly sand at 4915 feet. The boring was sealed with a bentonite plug 

in this interval to assure that no possible migration path\vay remained 

into the sediments beneath the lower fine-grain layer. 

The log of i~W-15 is similar to r~\~-13 in that the aquifer between 

the fine-grained layers contains units of clays and silty sands which 

may reduce the transmissivity in this area. 

In summary, the subsurface at the SPAR TON site can be divided 

into a series of sand and gravel units separated by fine-grained 

layers. The upper unit extends from the land surface to approximately 

70 feet bel mv grade where the upper fine-grained 1 ayer was found to be 

present in a 11 of the borings during this phase of dri 11 i ng and was 

noticed in most of the logs from previous field investigations which 

did not have as vigorous a sampling plan. Ground water is present 

above this upper fine-grained layer, causing a 5- to 10- foot thick

ness of saturated sands and gravels above that layer. 

A second sand and gravel unit is generally found at elevation 

4910 to 4970 feet. This layer generally consists of coarse sand and 

gravel beneath the water table, although t~l~-13 and 15 intersected a 

series of silts and clays between the b1o fine-grained layers. A 
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second fine-grained layer appears to be present beneath the site at 

elevation 4910 to 4900 feet, which may act to separate the lo~t1er 

aquifer from deeper sand and gravel units. 

B. Ground-\~ater Conditions 

Ground water was encountered in all of the borings at about 60 

to 70 feet bel ow grade. Wells were screened at different intervals 

throughout the phases of field work at this site, so all water level 

data must be carefully interpreted in order to develop the most repre

sentative concept of the ground-water flow regime of the site. 

The upper fine-grained 1 ayer appears to divide the sediments 

into two aquifers: a relatively thin unconfined aquifer at about 

elevation 4970 to 4980 feet; and a lower aquifer that is present from 

4910 to 4970 feet. The integrity of the upper fine-grained layer is 

not totally knm'in, but based upon this 1 ast phase of fie 1 d \'IDrk, it 

appears to be sufficiently continous beneath the site to cause a head 

difference between the aquifers. Also, chemistry data and results of 

the aquifer test suggest that the upper unit acts as a semi-confining 

unit, restricting vertical ground-\'iater flow. These last two topics 

are discussed in more detail in subsequent sections. 

22 



Harding Lawson Associates 

Figure 13 is a cross-section of the ground-\'later conditions at 

the SPARTON site. The section \'las taken through A-A' \'lhich is shown 

on Figure 1. The contour map was constructed using the head data in 

all wells. The mid-point of the screen v1as used as the reference 

elevation corresponding to head measurements for the wells in which 

large thicknesses of the aquifer were monitored. The contours on the 

crosssecti on show an apparent downward vertical gradient \'lith up to 

4.0 feet of head difference present bet11een adjacent wells MH-16 and 

MW-11. The downward vertical gradient present on-site complicates the 

determination of the hori zonta 1 fl 0\'1 gradients si nee the monitoring 

wells were completed at different elevations and in both aquifers. We 

interpolated and extrapolated \'later-level measurements taken for this 

study, adjusting the levels to what the piezometric elevation is anti

cipated to be in the upper and lower aquifers, allowing for the ver

tical gradient. 

Figure 14 is a contour map of the water-table elevations of the 

upper a qui fer. The direction of flow is tm'lards the southwest. An 

anamoly on this map is the apparent 1 0\'1 gradient from f•IW-6 to f1W-8. 

The gradient beneath the plant site of 0.006 is roughly four times as 

steep as the gradient along the eastern property boundary. The reason 

for this difference is presently unknown. 
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Figure 15 shows the piezometric head data for the lower aquifer 

on the SPARTON site. As mentioned earlier, construction of this map 

required the interpretation of the water 1 evel s taken throughout the 

plant site. The horizontal gradient in the lower aquifer is about 

0.005 toward the west. The gradient of the lov1er aquifer• s piezo

metric head is 1 ess than the gradient of the overlying \'later tab 1 e 

aquifer. The difference in gradients may be due to leakage or changes 

in the thickness of the upper aquifer. 

C. Ground Water Chemistry 

This section includes the analyses of water samples taken during 

this phase of field \·Jork. Water samples have been taken from all 

monitoring wells and PW-1. All analytical work for this phase has 

been conducted by Rocky t•Jountain Analytical Laboratory {Rt:IA), Arvada, 

Colorado. Water samples collected during this phase of \'/Ork were 

obtained according to the Ground-~~ater Sampling and Analytical 

Protocol attached as Appendix C. All water obtained during well pur

ging was discharged to the sanitary sewer, which was arranged and 

authorized through SPARTON personnel. 

Water samples were taken in MW-12 in order to obtain preliminary 

chemical data of the anticipated \'later quality for discharge into the 

sanitary sewer. PW-1 was sampled four times during the pumping test 

to determine if any chemical trends could be identified. Water 
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samples were taken before and after the infiltration test from MW-16 

and MW-17 to determine the effects of the vadose zone flushing on 

ground water chemical constituents. The remainder of the new moni

toring wells were sampled to augment and update our information about 

the areal chemical character of the ground water. 

Previous ground-water sampling at the SPARTON site has shO\'In the 

presence of high concentrations of volatile organic chemicals (VOC) in 

wells M~~-1, 3, and 9 with some VOC constituents found in all of the 

monitoring well samples. The concentrations of VOCs are greatest from 

the samples from the wells that are screened above the upper fine

grained layer, as evidenced by the chemical results from i~W-9, which 

is about 500 feet from the suspected contamination source. l~ells 

f4W-10 and 11, which are screened at or belmt the lower fine-grained 

layer, have shO\vn much 10\oJer concentrations. These two wells Here not 

sealed bel ow the water table to prevent dowm'iard 1 eakage from the 

water table to the screened area, so the results from these two wells 

may not be indicative of ground-\tater quality at that depth. 

Previous sampling of MW-1 through 11 showed high concentrations 

of boron, chromium, manganese, and nickel. Wells with the highest 

concentrations were in MW-1, 3, and 9, although manganese was the only 

one of these metals analyzed in MW-9. 
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Table 2 lists all of the chemical analyses compiled from the new 

wells installed during this phase of work. Results of the subs quent 

sampling in November 1984 are in Appendix C. The concentrations of 

metals and VOCs were greatest in MW-16, which obtained ground water 

from above the upper fine-grained layer in the area immediately 

adjacent to the suspected contamination source. High concentrations 

of VOCs and metals were also found in MW-14, and 15, on the west side 

of the plant site. The 1m-Jest levels of contaminants were found in 

the samples from MW-12 and PW-1. Samples for metals analysis were not 

filtered in the field rior to acidification during this phase of 

\vork. Therefore the chemical results ra resent total metals instead 

of dissolved metals. 

A comparison of the trichloroethylene, Total Organic Carbon, and 

Specific Conductance re ults from this work phase and subsequent 

sampling during November 1984 is shown in Tab 1 e 3. Tri chl oroethyl ene 

was selected because it is a volatile organic constituent which as 

been detected in all wells. The highest concentration of tri

chloroethylene is found in Nl~-3, with 59,000 ug/1 of the organic 

constituent. The 1 m--1est tri chl oroethyl ene concentrations are found in 

~~W-5, 6, 8, 10, 12, and PW-1. Trichloroethylene was not detected in 

MW-11. TOG concentration is highest in t~W-3. The highest specific 

in MW-16, with t~~~-1 ' 3, and 9 also conductance value was found 

exhibiting elevated results. 

7, 8, 10, 11, and 17. 

The lm'lest values were found in l~W-2, 5, 

A comparison of results in MW-9, 12, 
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TABLE 

SPARTON TECHNOLOGY, INC. 

Analytical Results of Water Samples MW-12 through MW-17 and PW-1 
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TABLE 3 

TRICHLOROETHYLENE, TOC, 

AND SPECIFIC CONDUCTANCE VALUES 

SPARTON TECHNOLOGY, INC. 

ALBUQUERQUE, NEW MEXICO 

Harding Lawson Associates 

Specific 
Sample Sample Aquifer Trichloroethylene TOC Conductance 

Well Date Method* Sampled** ( ug/1 ) (mg/1 ) (uho/cm) 

MW-1 11 /29/84 G u 23,000 48 3,420 
r~w-2 11/29/84 G u 2' 100 1.0 713 
MW-3 11/29/84 G u 59,000 86 4,250 
~-1W-4 11/29/84 G u 7,400 1.8 983 
t4W-5 11/28/84 G u 140 3.8 721 
t4\~-6 11/28/84 G u 310 6. 1 866 
MW-7 11/27/84 G u 530 3.6 692 
MH-8 11/27/84 G u 250 5.5 763 
MW-9 11/29/84 G u 9,600 14 2,350 
r,n~-1 o 11/20/84 G L 120 3.0 702 
M\~-11 11/20/84 G L ND* 2.2 699 
t~W-12 08/29/84 p L 61 1.7 769 
t4l~-13 10/04/84 B u 6,900 5.2 1,090 
lvtW-14 10/04/84 B u 12,000 5.9 l ,290 
r~W-15 10/04/84 B u 4,400 2.7 885 
M\~-16 10/05/84 B u 37,000 54 5,300 
MW-17 10/05/84 B u 4,300 5. l 695 
PW-1 10/07/84 p L 200 3.8 801 

* G-Gas Squeeze B adder Pump 
P-Submersible Centrifugal Pump 
B-Teflon Bailer 

NO-Not Detected 

** U-Upper Aquifer 
L-Lm-1er Aquifer 
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and PW-1, which were obtained by different methods, suggests that the 

ground water above the upper fine-grained layer is much more 

contaminated than the ground \'later beneath the 1 ayer. This is 

explained below. 

The samples in ~·1W-13, 14, 15, 16, and 17 were obtained with a 

Teflon bailer. Sampling methodology for all \'/ells during this phase 

of work is included in Appendix C. Samples taken with the bailer from 

MW-13, 14, and 15 should have been representative of conditions in the 

upper aquifer. Based on this premise, the data indicate that the 

ground water above the upper fine-grained 1 ayer is contaminated at 

these locations. Samples from r~W-12 and PH-1, taken Hith a 

submersib1 e pump set near the bottom of the screen, probably were a 

mixture of \'later from the two aquifers. However, because of the 

coarseness of the 1 ower aquifer, most of the water in these samples 

was from the lower aquifer. 

Figure 16 is a contour map of the specific conductance data 

obtained from all wells except fi"JW-10, 11, 12 and PW-1. The contoured 

data, which were taken over a period of time listed on Table 3, are 

more representative of the ground-water chemistry of the upper aquifer. 

The high conductivity p1 ume extends from the suspected contamination 

source as measured by t~t~-1, 3, and 16 tO\'Iards the south\'iest. Back

ground conductance values range from about 690 to 760 umhos/cm. 

29 

.. 



Harding Lawson Associates 

A similar contour pattern is shown in Figure 17, which is a con-

tour map of trichloroethylene data listed in Table 3. Results of 

MW-10, 11, 12, and PW-1 are not included on this map. 

Both contour maps show that the upper aquifer contains rel a

tively high concentrations of the contaminants present at the sus-

pected contamination source. The direction of contaminant migration 

is towards the south\'lest. Additional sampling from the upper and 

lower aquifer in the existing wells MW-12, 13, 14, and 15 would aid in 

defining the degree of contamination above and below the fine-grained 

1 ayer. 

Four water samples were obtained from the submersible pump line 

discharge during the pumping test on PVJ-1 (Table 2). Concentrations 

of TOX decreased somewhat as pumping continued; the initial TOX con

centration was 380 ugCl-/1 and after 12 hours of pumping the concen

tration was dmm to 240 ugCl- /1. The third sample, at the end of 

the 1500-minute pumping test, had a TOX concentration of 210 

ugCl-/1. A fourth sample taken at the end of the 120-minute pumping 

test also had a TOX concentration of 210 ugCl-/1. Based upon the 

results of these tests, the 1 ong-term TOX concentration of pumped 

water from Pl~-1 should be about 200 ugCl-/1; the major organic con

stituents should be methylene chloride and trichlorethylene. 
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Samples were taken from MW-16 and 17 before and after the infil

tration test. Chemical results show that val ati 1 e organic consti

tuents increased in both \'/ells (Table 2), with sharp increases in ace

tone, 1,1 dichloroethane, methylene chloride, 1,1,1 trichloroethane, 

and trichloroethylene in Ml~-16. Metal concentrations increased in 

MW-16 but decreased in MW-17. 

In summary, the ground-water sampling and analytical results 

show that VOCs and some metals are eleva ted across the entire plant 

site in the upper aquifer. The highest concentrations were found in 

MW-16, which is adjacent to the suspected contamination source. 

Differences in results between \'/ells screened in the upper and 1 ower 

aquifer indicate the upper aquifer is more contaminated than the 

ground water in the lower aquifer. Ground water pumped from MW-12 and 

PW-1 is more representative of the chemica 1 condition in the 1 ower 

aquifer, while bailed samples from 1v1W-13, 14, and 15 are more indi

cative of the chemical condition in the upper aquifer. 

Samples taken in MW-16 and 17 before and after the infiltration 

test suggest that some flushing of organic constituents from the 

vadose zone were taking place due to the infiltration gallery test. 

Data are less conclusive about metal flushing; MW-16 showed an 

increase, while t~~l-17 metal concentrations decreased in the sample 
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taken after the test. Increases \'loul d be expected to be greatest in 

the ground water adjacent to the suspected contamination source, as 

was the case. 

D. Unsaturated Zone Studies 

Continuous soil samples were obtained in boring MW-16 for metals 

and organics analyses and to determine the geologic conditions adja

cent the suspected contamination source. Samples were obtained with a 

5 foot long internal core barrel in the hollow-stem auger as described 

in Appendix B. Samples from each interval were collected from the 

barrel, scanned by the PID (see Section II F.) for organic vapor 

emissions and split into representative samples for 1 aboratory ana

lysis of total metals, extraction procedure (EP) soluble metals and 

selected TOX analyses. Approximately 20 ml of soil ~as placed into a 

40 ml vial, tightly-capped and placed in the sun for two hours to 

determine the organic vapor emissions with the PID after the soil was 

allowed to heat up in a sealed vial. 

Table 4 shows the initial and capped PID readings which had been 

calibrated to benzene vapors. Also shown are RMA lab analyses for TOX 

on the soil. 
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The greatest decrease in vapor concentration from the initial 

sampling was seen at 45 feet which is the top of a 5 foot layer of 

dense clay. The vapor concentration decreased with depth; at 70 feet 

the initial vapor levels were less than 10 ppm. The difference in 

vapor concentration between the i ni ti al and capped samples shm-1ed the 

following phenomena: the upper 25 feet of soil had roughly the same 

concentration with the two methods; from 25 to 45 feet the capped 

samples had a lower concentration; samples below 45 feet had a higher 

capped concentration. The mechanism that causes these rel ati onshi ps 

is unknm'ln. 

As mentioned above, soil samples from f·H~-16 \'lere collected and 

sent to Rt~A for analysis. These samples and EP-extracts were analyzed 

for total concentrations of cadmium, chromium, lead, nickel, and 

si 1 ver. The EP-extracts were also tested for hexavalent chromi urn. 

The soil samples were also analyzed for cyanide. 

Table 5 lists the total metal and cyanide concentrations for the 

soil samples. Nickel concentrations are highest in samples from 30 to 

45 feet, corresponding to the depth above where organic vapor concen

tration decreased at 45-50 feet. These metal concentrations are much 

higher than \'IOUl d be expected in the subsurface away from the sus

pected contamination source. A subsequent work phase to attempt to 

determine the 11 background 11 meta 1 concentration is discussed in the 

Recommendation Section of this report. 
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DEPTH 

INTERVAL 

0-5 
5-10 

10-15 

15-20 

20-25 

25-30 

30-35 

35-40 

40-45 

45-50 

50-55 
55-60 

60-65 

65-70 

70-73 

TABLE 4 

M~-1 - 16 

ORGANIC VAPOR EMISSIONS 

FROlvt SO! L 

Concentration in PPM BENZENE 

SPARTON TECHNOLOGY, INC. 

ALBUQUERQUE, NEW MEXICO 

INITIAL WARI,iED & CAPPED 

SAf·lPLE SAi<1PLE 

100 150 

200 200 

200 240 

200 150 

200 80 

175 50 

175 50 

150 40 

40 70 

30 70 
20 50 

15 20 

5 70 

5 20 

* TOX mg Cl-/Kg (ppm). Detection limit= 100 ppm 
NO = Not Detected 
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Lab TOX 

Concentration * 

tJD 

NO 

NO 
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Table 6 1 i sts the metal concentrations found in EP-extracts of 

the soil samples. The results of these tests follow a similar pattern 

as the total metal analyses; chromi urn and nickel concentrations are 

greatest in the 30 to 45 foot interval. Most of the extracted chro

mium measured is in the hexavalent form as would be expected. 

HLA conducted these tests to show the marked differences betv1een 

the total and the water-extracted metal concentrations. While the 

concentrations listed in Tables 5 and 6 are not directly comparable, 

the data can be used to generally show the expected concentrations of 

water infiltrating through these soils. 
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Depth 

Feet 

5-10 
10-15 
15-20 
20-25 
25-30 
30-35 
35-40 
40-45 
45-50 
50-55 

55-60 
60-65 

65-70 

70-73 

TABLE 5 

TOTAL METALS AND CYANIDE CONCENTRATIONS 

IN SOIL MW-16 

Cadmi urn 

[ 0. 1 ]* 

0.8 
0.7 
0.8 
0.9 
0.9 

1.0 

1.1 
2.6 

1.1 
0.5 

0.6 
0.4 

1.0 

1.2 

SPARTON TECHNOLOGY, INC. 

ALBUQUERQUE, NEW MEXICO 

Concentrations in mg/Kg (ppm) 

Chromium Lead Nickel 

[ 0.3 J [1 .3] [0.5 J 

3.2 3.4 3.3 
7.7 3.4 4.3 

6.7 3.6 4.4 

8.4 3.2 4.0 

8.6 3.0 4.6 

350 IW 30 

500 2. 1 41 

480 2.7 38 

80 4.2 14 

130 2.7 13 

9.8 3.6 5.6 

24 2.3 4.8 

52 3.6 9.8 

69 3.5 7.5 

* = Detection Limit NO = Not Detected 
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Silver 

[0.2 J 

NO 
ND 
ND 
1~0 

NO 

tJD 

NO 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

Cyanide 

[0.25 J 

rm 
tJD 

NO 
IJD 

NO 

ND 

NO 

tJO 

1~0 

ND 

ND 

i~D 

NO 

NO 
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··~ 

" TABLE 6 

EP METAL CONCENTRATIONS 

IN SOIL EXTRACTS FROM MW-16 

SPARTON TECHNOLOGY, INC. 

ALBUQUERQUE, NEW MEXICO 

All Concentrations in rng/1 (ppm) of Extract 

Hex 
Depth Cadmi urn Chromium Chromium Lead Nickel Silver 

Feet [0.002]* [0.005 J [ 0. 01 J [0.025] [0. 01 J [0.003] 

5-10 ND NO NO NO 0. 01 ND 

10-15 NO 0.027 NO NO 0.02 ND 

15-20 0.003 0.060 0.02 ND 0.027 ND 

20-25 NO 0.048 0.02 NO 0. 01 NO .. 
25-30 ND 0.083 NO NO 0.027 ND 

30-35 0.003 4.1 3.6 NO 0.13 NO 

35-40 0.006 8.6 8.0 ND 0.19 ND 

40-45 0.028 2.1 1.6 NO 0.12 NO 

45-50 0. 013 0.70 0.5 ND 0.11 iJD 

50-55 0.005 1.1 0. 81 ND 0.11 NO 

55-60 NO tJD ND NO 0.045 ND 

60-65 ND NO ND NO 0.025 ND 

65-70 ND 0. 011 tJD ND 0.050 ND 

70-75 NO 0.007 ND ND 0.045 ND 

* = Detection Limit ND = Not Detected 
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IV AQUIFER TESTS 

Tests \'/ere conducted on PW-1 and the i nfi ltrati on gallery in 

order to determine the hydrogeologic characteristics of the aquifers 

and the unsaturated zone beneath the plant site. Water samples were 

collected from the pumping v1ell in order to determine the degree of 

contamination for design purposes of an an-site treatment faci 1 ity. 

The methodologies for these tests are described in Appendix U. 

A 6-hour step-drawdown test, and 25-hour and 2-hour constant 

rate pumping test were conducted on PW-1 during the period of October 

5 through 8, 1984. An infiltration test was conducted on the infil-

tration gallery adjacent to MW-17 on October 9 through 10, 1984. The 

results of the tests are discussed in the next section. 

A. Step-Dra\'ldown Test 

The step-drawdown test was conducted on PW-1 on October 5, 

1984. The pumping schedule was set to nominally withdraw water at 50 

gpm increments at 60-minute intervals. The actual rates are as 

fall 0\'IS: 

Elapsed Time 
t4i nute 

0 - 60 
60 - 130 

130 - 180 
180 - 360 
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Withdrawal 
GPI~ 

50 
100 
150 
200 
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At the 200 gpm step, the hydraulics of the well changed drastic-

ally in conjunction with an influx of fine sands and silts into the 

well. The change is due to the increased development of the formation 

surrounding the well. The development process increases the available 

yield of the well by increasing the hydraulic capabilities of the for-

mation adjacent to the well screen. This increase is most easily seen 

by comparing specific capacities of the well at each pumping rate. 

Specific capacity is defined as the pumping rate divided by the amount 

of drav~dm-m; the units used here are gallons per minute per foot of 

drawdown (gpm/ft): 

initial 
ending 

Pumping Rate 
GP~l 

50 
100 
150 
200 
200 

Drawdovm 
Feet 

13.0 
23.8 
36.3 
51.8 
36.1 

Specific Capacity 
GPI•1/Ft 

3.85 
4.20 
4.13 
3.86 
5.54 

The increase in specific capacity during the 200 gpm rate showed 

that the well had not been sufficiently developed during construction 

with the drilling rig's air compressor. While this was anticipated, 

the degree of fine sand i nfl 0\'/ necessitated addition a 1 development 

prior to running the constant-rate test. 
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The additional development was conducted on October 6, 1984, by 

pumping and surging the well at rates up to 300 gpm. The development 

was continued for a total of 5-hours, at the end of which the well was 

producing relatively clear water with a lm>J sand content. Following 

the development, the specific capacity of the well was increased to 

7.5 gpm/ft at 200 gpm, which is an approximately 100 percent increase 

over the initial specific capacity at that pumping rate. 

Based on the results of the step-drawdown test and the develop

ment program, a rate of 200 gpm was chosen for the constant-rate por

tion of the aquifer test. 

B. Constant-Rate Test 

A 48-hour constant-rate test of P\~-1 at 200 gpm was proposed to 

start on October 7, 1984. The test was started at 1015 hours and the 

rate was set to approximately 200 gpm. Unfortunately, sand apparently 

blocked the flow meter a few minutes into the test and the pumping 

rate fluctuated for the first 60 minutes. Data from the early portion 

of the test is important in aquifer analysis, and it \'las decided to 

repeat the early portion after this test was ended. 

The test was continued at a constant-rate of 180 gpm for a total 

of 1500 minutes. Water 1 evel s \'/ere measured Hi th the transducer 

system in MW-12, 13, 14 and P\~-1 as described in Appendices D and E. 
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Periodic hand-level measurements as discussed in Appendix D were taken 

in all other wells to determine the extent of pumping influence. 

Measurable drawdovm was observed in all \'lell s equipped v1ith trans

ducers as well as in MW-4, 9, 10, 11, and 15. 

Following pump shut-dm>~n, water level recovery was monitored in 

all wells which had shown discernable drawdm-m. These results are 

also discussed in the next section. 

Fall m>~i ng recovery of water 1 evel s, a 120-mi nute constant-rate 

test was conducted at 189 gpm. Drawdown was measured by transducer in 

M\J-12, 13, 14, and PH-1. This test allowed for much better data to be 

collected for methods used to analyze early test data. 

Water levels were obtained from all monitoring wells at the end 

of the first constant-rate test. These data \'/ere contoured to est i

mate the ground-water flm'l directions which were developed due to 

pumping. Figure 18 is a contour map of cross-section A-A•, showing 

the differences in piezometric head with depth. 

Figure 19 is a contour map of the water table in the upper 

aquifer at the end of the first test. Ground-•t'later flow is sti 11 

tmoJards the south and the relative thinness of the upper aquifer 

1 imits the extent of dra\oJdown a\oJay from the well. 
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Figure 20 shows the piezometric head of the lower aquifer at the 

end of the test. The ground-water flm'l direction has been altered, 

and the direction of flow is towards the south. 

C. Aquifer Test Analysis 

Appendix E contains the printout and graphi ca 1 data from the 

well-tests on PW-1 and the infiltration test. The quantity of data 

recovered from these tests precludes the individual discussion of 

dra\'idmm analysis by each method for each portion of the test; rather, 

this section \'li 11 summarize the hydrogeologic parameters. 

Table 7 lists the mean transmissivity (T), hydraulic conducti

vity ( K), storage coefficient, and 1 eakage coefficients ( K 1 /b 1 
) found 

in the observation wells during the PH-1 tests. The table is divided 

into groups which are indicative of the upper and loHer aquifer. 

~~ell MW-9 was the only point v1hich had measurable dra\'idO\'in in 

the upper aquifer; the other wells were screened either in both aqui

fers or only in the lower aquifer. Transmissivity and Storage Coeffi

cient information on the upper aquifer was obtained during the 50 gpm 

pUmping period of the step drm'idoltm test. The T and K values listed 

for the upper aquifer take into account the fact that pumping caused 

withdrawals from both aquifers and the analytical method assumed that 

all water was removed from a single aquifer. Based on our experience 

and judgement the actual I< of the aquifer should be about 1000 gpd/ft. 
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Well 

~1W-9 

Well 

PW-1 
MW-12 
MW-13 
MH-14 
t·H4-15 
t~W-4 
f~\:1-1 0 
MW-11 

TABLE 7 

PH-1 Pump Test Summary 

SPARTON TECHNOLOGY, INC. 

ALBUQUERQUE, ND~ fi(EXICO 

T 
gpd/ft 

5,000- 1,000 

Upper Aquifer 

K 
gpd/ft 2 

1,000 

Lower/Both Aauifers 

T K ? 
gpd/ft gpd/ft-

25,000 420 
13,200 190 
26,700 360 
66,200 880 
69,000 920 

193,400 2,580 
63,000 840 
67,000 890 

s 

0.10 

s 

0.00047 
0.00020 
0.00024 
0. 00015 
0.00028 
0.00024 
0.00026 

Harding Lawson Associates 

K I /b I 

1 /day 

0.030 
0.018 
0. 0018 

The storage coefficient of 0.10 in ~IW-9 indicates that the upper 

aquifer is unconfined. This correlates with the boring log data which 

does not show any confining layers at the water table elevation. 

43 

'" 



Harding Lawson Associates 

Examination of the data from wells set in the lm.,er aquifer 

shows that some of the data are anomalous and probably not represen

tative. For example, the T value from MW-4 appears to be too great, 

considering the placement of the well screen through what is believed 

to be the 10\'ler-permeable layer which separates the upper and lO\'Ier 

aquifer. The screen extends belo\'1 this layer, and it is possible that 

a thin sand or gravel layer exists which gives the high transmissivity 

indication. In fine-grained sediments adjacent to a more transmissive 

aquifer, pump test data can often produce misleadingly high T values 

due to the 1 imi ted dra\>Jdm'in and by delayed 1 eakage from the fine sedi-

ments. 

MW-12, 13, and PW-1 produced results of a lower T than the other 

wells which were monitored in the lower aquifer. Boring MW-13 showed 

silt and clay lenses present in the middle of the lower aquifer, which 

may reduce transmissivity. However, similar layers \Jere present in 

boring f~\~-15 and the transmissivity of the aquifer in that location is 

similar to the values obtained from MW-10, 11, and 14, which suggests 

that MW-10 and 11 are in direct hydrologic contact with tile lower 

aquifer. Based upon the results from these tests, the transmissivity 

of the lower aquifer is between 60,000 to 70,000 gpd/ft. The 

hydraulic conductivity of the lm'ler aquifer is estimated at 1,000 

gpd/ft2, using an average thickness of the lower aquifer of about 65 

feet. 
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The storage coefficient of the wells in the 1 ower aquifer is 

approximately a.aaa2, \'lhich is indicative of a confined or semicon

fined aquifer. This information, along with the boring logs from this 

phase of work, strongly supports the differentiation of the subsurface 

into the two different aquifers. 

Leakage rates of the semi-confining layer were obtained from the 

time-drawdown graphs of MW-12, 13, and 14. The data, also listed in 

Table 7, shm.,r that the 1 eakage coefficient ranges between a. ao2 to 

a. a3/day. The further the observation point is from the pumping \'/ell, 

the 1 ower the apparent 1 eakage coefficient. Data from the closer 

wells are more representative since the drawdowns were slightly 

greater and the 1 eakage across the 1 ayer \'IOUl d have been established 

for a longer time period during the test. Using an average leakage 

coefficient of a. a2/day and assuming a thickness of 5 feet, the 

hydraulic conductivity of the semi-confining unit is 0.75 gpd/ft2 

(3. 5 x 1 a-5 em/sec) \'I hi ch is approximately 3 orders of magnitude 

less than the hydraulic conductivity of either the upper or lm'ler 

aquifer. This lower leakage coefficient restricts the flow of ground 

water bet\'leen the t\'IO aquifers, causing the observed head differences 

and the chemical concentration patterns present beneath the SPARTOIJ 

site. 
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In summary, the results of the pumping test indicate the pre

sence of two aquifers beneath the SPAR TON site, separated by a 1 ess

permeab 1 e 1 ayer that appears to be sufficiently continuous to cause 

the semi-confined aquifer responses of the lower aquifer. The 

hydraulic conductivity of both aquifers is approximately 1000 

gpd/ft2 ; the transmissivity of each aquifer is dependent upon the 

saturated thickness throughout the site. In general, the upper 

aquifer, being 5- to 10-feet-thick, has aT ranging from 5000 to 

10,000 gpd/ft. The lower aquifer, which is about 60- to '70-feet

thick, has a T of 60,000 to 70,000 gpd/ft. MW-10 and 11 exhibited 

water-level responses during the pumping test which suggests that 

these two wells are in direct hydrologic contact with the lower 

aquifer. 

The storage coefficient of the upper aquifer is 0.10, indicative 

of an unconfined aquifer. The S of the lovJer aquifer is approximately 

0.0002, indicative of a semi-confined aquifer. 

The semi -confining 1 ayer bet\1een the two aquifers has an est i

mated hydraulic conductivity of 0.75 gpd/ft2, which is about three 

o~ders of magnitude less than the K found in both the upper and lower 

aquifers. 
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D. Infiltration Test 

An infiltration test was conducted on the infiltration gallery 

from October 8-9, 1984. It was hoped to conduct this test at a suffi

cient rate to impact the water table, causing a mound beneath the 

gallery. However, the gallery \t'ould accept only 6,100 gallons of 

water over the 1240 minute test (4.9 gpm) v1hich \t'as insufficient to 

cause a pronounced mound. Slight water tab 1 e increases were noticed 

in MW-16 and 17 but the change could be due to natural fluctuations. 

Tne results of the test show that the gallery caul d infiltrate 

water at 4.9 gpm. Using the open area at the bottom of the yallery of 

7. 0 ft2 , a vertical unsaturated hydraulic conductivity of about 1000 

gpd/ft2 is estimated. This value is the same as the saturated 

hydraulic conductivity of the two aquifers. 
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V CONCLUSIONS 

Based upon the results of field \vork and interpretations of 

pumping, \vater level, and chemical data, the following conclusions 

have been made about the SPARTON site: 

The SPARTON site is underlain by at least two distinctly dif-

ferent aquifers. The upper aquifer is a relatively thin unconfined 

system which is present above a fine-grained unit occurring at ele-

vation 4960 to 4970 feet msl. Another aquifer is present beneath this 

unit which exhibits semi-confined characteristics. TI1e estimated 

hydrogeologic properties of both aquifers are: 

Upper Aquifer 

T = 5,000 - 10,000 gpd/ft 
K = 1 ,000 gpd/ft 
s = 0.10 

Lower Aquifer 

60,000 - 70,000 gpd/ft 
K = 1 ,000 gpd/ft 
s = 0.0002 

An i nit i a 1 estimate of the Leakage Coefficient of the semi-

confining layer between the two aquifers is 0.02/day, and the 

hydraulic conductivity is estimated to be approximately 0. 75 gpd/ft2. 

A second fine-grained unit is found at about elevation 4900 

feet. The hydrogeologic importance and areal extent of this layer are 

not fully known at this time. 
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The ground-~'/ater fl 0\'1 direction in the upper aquifer is towards 

the south-southwest, generally in a direction from MW-16 towards 

MW-9. The direction of flow in the lower aquifer is apparently 

towards the west south-west. Extra pol ati ng the piezometric gradient 

tm'lards the east suggests that the 1 ower a qui fer may be in hydrologic 

contact with the shallow water table upgradient in the area sur

rounding the Rio Grande. 

A significant vertical hydraulic gradient is present beneath the 

SPARTON site, resulting in the upper aquifer having a hydraulic head 

more than 4.0 feet above the piezometer level of the lower aquifer in 

an adjacent monitoring ~'/ell. 

Chemical analyses of ground-water samples shm-1 that vol ati 1 e 

organic constituents are present in the upper aquifer across the 

site. Concentrations of metals in ground \'later also appear to be 

elevated; however, all samples in this study have been acidified prior 

to filtering, which takes metals adsorbed onto the sediment into 

solution. The actual dissolved metal concentration of the ground 

water has not been determined, but is probably lower. 
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Infiltration of water through the vadose zone appears to be 

feasible. Based upon the pilot-scale test, the infiltration rate of 

the unsaturated zone is 0. 70 gpm/ft 2, which is approximately 1 ,000 

gpd/ft2• Infiltration flushed some of the contaminants from the 

soil, based upon water samples taken in t4W-16 after the test which 

showed an increase in VOC and metal concentrations. 

The unsaturated zone sampled by boring l'v1W-l6 showed high con

centrations of metals. VOC were not determined from the samples, 

however, VOCs concentrations were reflected by the PID readings of the 

vapor emissions. Both metals and VOCs appear to the concentrated in 

the upper 55 feet near the suspected contamination source. 
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VI RECOMMENDATIONS 

Additional work is required to define the extent of metal and 

VOC concentrations in the vadose zone and to determine the chemical 

and hydrostatic head differences in the two aquifers at the southern 

and western portion of the plant site. 

Vadose Zone Contamination 

Seven soil borings are recommended to be located around the sus

pected spill location (concrete sump) as shown in Figure 21. These 

borings will be drilled using the Hollow Stem Auger and sampling tech

niques described in Appendix B. The borings will extend to approxi

mately 75 feet below grade. 

Soil samples will be taken from each 5-foot soil interval and 

will be analyzed for total cadmium, chromium, lead, and nickel. VOCs 

will be determined by sol vent extraction fall mved by purge and trap 

gas chromatography and mass spectroscopy fallowing U.S. EPA procedure 

624. Metal concentrations may be determined from EP-extrdcts of some 

of the samples. 

An eighth boring will be drilled in order to obtain •background• 

metal concentrations of the soi 1. The 1 ocati on of this boring is 

shmm in Figure 21. Monitoring wells, similar in construction as 

MW-17, may be installed in some of the borings. 
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Comparisons of the metallic and organic concentrations between 

the borings will be used to estimate the extent of vadose zone contam

ination. 

Ground Water Investigation 

A series of tests should be conducted on selected wells in order 

to determine the chemical and hydrostatic profile at the site. These 

tests will be conducted by inserting inflatable packers in the moni

toring well with a pump. A lm'l volume pump, such as a gas squeeze 

pump, will be used to collect ground-\'/ater samples between the two 

packers. A sufficient quantity of water wi 11 be removed prior to 

sampling to assure that the water samples are representative at each 

profile. Samples will be analyzed for selected VOC constituents and 

dissolved metals found during previous sampling. Static water levels 

will be measured with transducers and a recorder prior to puQping with 

the packers in place. Vertical communication along the well annulus 

may affect the water level measurements, but the results should show a 

vertical profile. 

The results of this ground-water investigation will allow us to 

further evaluate the vertical extent of contamination and the 

direction of ground-water flow in both aquifers. This information, in 

conjunction with the results of previous studies, will all0\'1 us to 

design a remedial plan for ground-\'iater contamination abatement. For 
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example, if the ground-water sampling profi 1 e shm'ls no significant 

contamination in the lower aquifer the remedial design will include 

only pumpage and treatment of ground-water fl 0\'1 from the water tab 1 e 

aquifer. If significant concentrations of contaminants are found in 

the lower aquifer, a withdrawal system will be designed for both 

aquifers. Disposal of treated water will probably include infiltra

tion through the vadose zone at the areas found to contain increased 

concentration of VOCs and metals at the suspected contamination source. 

53 

''!! 

... 



2 copies to: 

2 copies to: 

5 copies to: 

FAD/DLB:mlf 

QUALITY CONTROL REVIEW: 

ric G. Lappa 1 a 
Principal Hydrogeolo 

D ISTRIBUTIOtJ 

SPARTON Corporation 
2400 East Ganson Street 
Jackson, Michigan 49202 

Attention: tk. Blair Thompson 

SPARTON Technology, Inc. 
4901 Rockaway Boulevard, S.E. 
Rio Rancho, New Mexico 87124 

Attention: ~lr. Richard t~ico 

Harding Lawson Associates 

Environmental Improvement Division 
Ground Water and Hazardous Waste Bureau 
725 St. Michaels Drive, Crown Building 
Santa Fe, New !·,1exico 87504-0968 



Harding Lawson Associates 

LIST OF APPENDICES 

A. Rotary Dri 11 i ng and Hell Construction Procedures 

B. Hollmt-Stem Auger Drilling and ~~ell Construction Procedures 

c. Ground-Hater Sampling and Analytical Protocol 

D. Aquifer Test Procedures 

E. Aquifer Test Data 

F. Figures 1 through ~ 



APPENDIX A 
to 

ATTACHr,1EIJT 4 

Rotary Drilling and 
Well Construction Procedures 



Harding Lawson Associates 

APPENDIX A 

Rotary Drilling and ~~ell Construction Procedures 

Borings MW-13, 14, 15, and PW-1 were drilled using rotary •nash (mud 

rotary) techniques. ~~W-12, drilled from 0 to 70 feet using a 

hollow-stem auger, was completed using a rotary rig. The follm'ling 

general dri 11 i ng and construction procedures were used on all rotary 

drilling wells. 

Equipment Set-uo 

Prior to the set-up of the drilling rig on the prospective well site, 

all underground utilities were located to help assure that the borings 

\'Jill not encounter any buried po't1er, gas, or telephone lines. Over

head electrical power lines were shrouded with rubber by the elec

trical utility to protect the workers from electrical hazards. 

Additionally, all drilling equipment were cleaned with a high pressure 

steam cleaning machine in order to remove any material v1hich could 

possibly cause any cross-contamination between boreholes. 

Drilling Procedure 

The rotary wash well-drilling process involves the use of drilling 

fluid, nonnally a bentonite and \'l'ater mixture, to suspend drill 

cuttings obtai ned by the advancement of a tri -cone dri 11 bit into 

unconsolidated formations. The drilling fluid is pumped down through 
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the inside of the drill pipe, through the end of the drill bit, and 

then returns to the surface through the annulus between the drill pipe 

and the bore hole wall. The fluid cools the drill bit, carries the 

cuttings to the surface, stops excessive 1 oss of fluid into the for

mation, and prevents the borehole from collapsing. Upon circulating 

to the ground surface, the fluid is directed in to mud pits or a por

table mud tank in which the cuttings drop out of suspension and are 

removed. 

Soil Sampling 

Samples of the formation encountered during drilling were obtained by 

b1o different methods: cuttings suspended in the dri 11 i ng mud and 

2-inch split-spoon pushed ahead of the drill bit. Additional data was 

obtained by noting the rate and ease of drilling penetration. 

Formation cuttings 1vere collected at the top of the boring in a 

strainer. The samples were classified according to the Unified Soil 

Classification System (USCS) into gravel, sand, silt, and clay mix

tures to allow for an understanding of the geologic characteristics of 

the subsurface. Figure A-1 shm-Js the classification system. This 

method of sampling has a tendency to miss portions of both the coarse 

and fine-grain materials, but are satisfactory to delineate the 

textural changes which occur in the borehole and to determine the 

depth for split-spoon samples. 
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Split-spoon samples were obtained with the following methodology. 

Upon reaching a desired sampling interval (as noted by the drill 

cuttings), the drill pipe and bit \'/ere raised one foot off the bottom 

of the borehole and the remaining cuttings in the boring were cleaned 

by increasing the velocity of the drilling fluid. On occasion, this 

process \'IOul d not remove coarse grave 1 from the borehole and the 

drilling fluid would have to be thickened in order to help float this 

coarse material out of the borehole. Upon cleaning out the hole, the 

drill bit v1as removed and a 2-foot long, 2-inch outside diameter 

split-spoon sampler v1as screwed onto the drill pipe. The sampler was 

seated into the bottom of the borehole and \/as pushed into the forma

tion using the hydraulic system of the drill rig. The sampler was 

pushed a maximum of 24-inches, or until refusal, which was defined as 

the point \'lhere the rig was about to be lifted off its jacks by the 

pressure on the drill pipe. 

The sample \•Jas then retrieved and classified according to the uses 

standards. Select samples were bagged and kept for future reference. 

The sampler was then thoroughly cleaned \'lith the high pressure steam 

cleaning machine. 

Well Construction 

Upon drilling the boring to its total depth, the hole was cleaned out 

by a process similar to the one used during the split-spoon sampling 

process. After the boring is clean, a l-inch diameter tremie pipe is 
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lowered to near the bottom of the hole. The well screen and casing 

are then lm'lered into the boring. All screen and casing used in this 

project were threaded and flush-jointed PVC manufactured by Timco, 

Inc. Couplings between portions of solid casing were made leak-proof 

by wrapping the threads with Teflon tape. The diameter and lengths of 

casing and slot size of screen varied in the wells installed; refer to 

the main text for a discussion of the design of each individual well. 

After the well had been placed at its correct position in the boring, 

lower \'Ieight drilling fluid (i.e. less mud content) was added at the 

botton of the boring through the tremie pipe. This process helped 

remove some of the mud which is attached to the side of the boring and 

reduced the weight of the mud, allowing the pack material to fall 

through the fluid. 

Specially-graded sand \'/as used to pack the annular space from the 

bottom of the boring to above the top of the well screen. T'ne sand 

was graded and sold by Fountain Sand and Gravel, Denver, Col ora do. 

Grade numbers listed in the main text refer to the 10 and 99 percen

tage retained on standard U.S. Sieves. Sand was poured into the 

annular space around the well, and the tremie pipe was used to sense 

the level of sand in the well and to assure that this material did not 

bridge on upper portions of the boring. The level of sand was brought 

up at least 2-feet above the top of the screen. 
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Following the placement of the sand pack, the tremie pipe was raised 

about 4 feet off the top of the sand and sufficient bentonite pellets 

\'/ere placed unifonnally into the annular space to give a 2-foot 

thickness in the boring. The bentonite acts as an excellent seal, 

retarding vertical flow of ground water in the annular space and 

acting to stop the grout, which is added next, from invading the sand 

pack. 

A neat grout mixture of approximately one 94 pound sack of cement, 15 

pounds of bentonite pov-1der and 7 gallons of \'later were mixed together 

and pumped through the tremie pipe down to the top of the bentonite 

seal. The grout displaced the remaining drilling fluid in the annular 

space, assuring a competent seal to stop infiltration of any surface 

water down the bore hole. 

Each well was finished by installing either a steel protector pipe or 

drive-over box depending upon \'lhether the \'/ell \'las finished above or 

bel ov1 grade. Each \'/ell is secured by a 1 ocki ng cap and the eleva

ti on of the top of the protector pipe were surveyed into mean sea 

level datum by a registered surveyor. 

Well Development 

Each well was developed shortly after construction by 1 0\'leri ng a 

l-inch diameter pipe down to near the bottom of the well and forcing 
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air into the \~ell, \'lhich blows water, fine sand, and drilling fluid 

out of the well. The development process was continued unti 1 the 

water is relatively free of mud and sand. The rate at which water was 

removed from each wall is listed in the main report. All fluids 

obtained during development were discharged into the sewer line, under 

an agreement which was arranged between SPARTON personnel and New 

Mexico Utilities, Inc. 
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APPENDIX B 

Auger Drilling and Well Construction Procedures 

Borings i·tW-16 and 17 were drilled using a hollow-stem auger. !•lW-12 

was drilled from 0 to 70 feet with a hollow stem auger and completed 

using a rotary rig. The follO\<Jing general drilling and construction 

procedures were used on all augered v1ell s. 

Equipment Set-up 

Prior to the set-up of the auger rig on the prospective well site, all 

underground utilities are located to help assure that the boring will 

not hit the utilities. All equipment and materials are cleaned with a 

portable high-pressure steam cleaning machine to remove any material 

which could possibly cause any cross-contamination between bore holes. 

Drilling Procedure 

The hollow stem auger drilling procedure involves rotating a hollm'i 

auger into the soil. As the auger is rotated into the soil, cut

tings are brought to the surface on the continuous flights sur

rounding the hollow stem. Samp 1 es of the formation were obtai ned by a 

5-foot 1 ong core barre 1 in the ho 11 m·J stem extended out past the 

bottom of the dri 11 bit. No dri 11 i ng fluid is used in this method 

which enables a more representative sample to be obtained. 
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Each soil sample was removed from the core barrel and classified 

according to the Unified Soil Classification System (USCS) into 

gravel, sand, silt, and clay mixtures to allow for an understanding of 

the three-dimensions geologic characteristic of the subsurface. The 

sampler was thoroughly cleaned with the steam cleaner between samples. 

Well Construction 

Upon augering the boring to its total depth, the coring mechanism is 

removed from the hollow stem augers and a 2-i nch-di ameter PVC well 

screen and casing was lowered through the hollow stem. The screen was 

manufactured by Timco, Inc. and consisted of 10- and 20-foot lengths 

of threaded and flush-jointed sections; the threads of the joints con

necting the solid casing \'/ere wrapped with Teflon tape to make them 

leak-proof. The lengths and depths of casing and screen varied bet

ween each well; refer to main text for a discussion of the design of 

each individual well. 

After the well had been placed at its correct position in the hollow 

stem, the augers were pulled up in the borehole to allo'l/ the natural 

formation to surround the screen. A thick bentonite slurry ( approxi

m~tely 3 pounds of bentonite per gallon of water) was pumped down the 

annular space to fill up the space above the natural sand pack. The 

auger was then removed in phases, fi 11 i ng the annul us space with mud 

as the flights were removed. 
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A neat grout with about 15 percent bentonite was added the next day to 

the top of the bentonite after slurry has settled. 

Each well was finished by cementing a steel protector pipe with a 

locking cap over the PVC well. The elevation of both the top of the 

protector pipe and PVC well were surveyed into mean sea level datum by 

a registered surveyor. 

Well Development 

Each well was de vel oped shortly after construction by bai 1 i ng \'later, 

fine sand, and mud from the well. The development process \'/as con

tinued until the water v1as relatively free of mud and sand. All 

fluids obtained during bailing were discharged into a lined lagoon. 
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APPENDIX C 

Ground-Water Sampling and Analytical Protocol 

Introduction 

This sampling and analysis protocol has been compiled for use at loca

tions which require ground-water monitoring and sampling for volatile 

organic constituents (VOCs). The methods described are equivalent to 

other HLA sampling plans, such as the document used for sampling MW-1 

through 4. This protocol includes procedures and techniques for: 

1. Sample collection 

2. Sample preservation and shipment 

3. Chain of custody control 

4. Analytical procedures 

Before sample collection can begin, the water sampled from the well 

casing must be fresh aquifer water. Well purging replaces stagnant 

well water with representative aquifer water each time a set of 

samples is taken from the well. 

There are no mandated procedures for sample collection, and shipment, 

only guidelines as contained in two Environmental Protection Agency 
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(EPA) recommended publications. The sample collection and preser-

vation protocol maintains sample integrity while reducing collection 

time. It is adaptable to most ground-water monitoring wells and meets 

both state and federally-recommended guidelines. 

Shipping and handling of samples will route the samples to Rocky 

Nountain Analytical, Arvada, Colorado for the analyses. The chain of 

custody control program 1 i sts a 11 sample handlers, and pro vi des for 

maximum protection against sample contamination. The recommended 

procedures for chain of custody control and holding time are fall 0\'led 

in this protocol. 

Sampling Equipment Water Depth 

A battery-operated \'/ater-1 evel indicator, such as filodel DR-760A as 

manufactured by Soiltest, Inc., is used to measure water level within 

the well. This information, along with \'/ell construction data, \'lill 

be used to calculate the volume of water standing in the well casing. 

Field Measurements 

Portable instruments are used if field measurements are to be 

obtai ned. Temperature and conductivity are measured using equipment 

such as a Yell 0\'1 Springs Model 33 SCT l·1eter and an Orion Research 

Model 399 A/F meter to measure pH. 
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Well Evacuation 

All 2-inch diameter monitoring wells will be purged with a gas squeeze 

pump or a PVC or Teflon bailer. Wells 4 inches in diameter and larger 

will be purged by bailing or with an electrical submersible pump. The 

\"iell wi 11 be considered properly purged after four standing water 

val umes have been removed. In 1 ow-yi el ding \'lell s, the standing water 

will be removed until the well is essentially dry. The water level in 

the well will be allowed to recover until a sufficient volume of water 

is present to obtain the samples. 

Sample Collection 

All samples for VOCs will be placed in 30 ml septum-seal vials with no 

headspace. Duplicate VOC samples will be obtained from all wells. 

Following collection and labeling, all samples will be stored in an 

ice-filled cooler. 

After the \"iell has been properly purged, a ~'later sample wi 11 be 

obtained with a Teflon bailer or a gas squeeze pump. 

Equipment Cleaning Procedures 

Cleaning and sterilization of the bailer is accomplished by using 

either a 5 percent household bleach and water or with a dilute 

methanol solution. Follm'ling the cleaning, the bailer is thoroughly 
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rinsed \'lith deionized \'later. The submersible pump and tubing, if 

transferred between wells, are rinsed with deionized water. Dedicated 

gas-squeeze pumps do not need to be cleaned. 

Rocky Mountain Analytical laboratories provided all sample bottles 

which have been cleaned following EPA-recommended procedures. 

Sample Shipment 

All samples will be transported to the lab directly from the field. 

If necessary, insulated cartons and cold packs are available to main

tain the temperature (4°C) required for the preservation of 

samples. At the 1 ab, the samples are routed for analysis with prior

ties based on sample holding times. 

Chain of Custody Control 

Sample identification numbers and sample name are recorded on a label 

affixed to each sample. Sample transfer is accomplished in groups 

with a chain of custody record. When a portion of the samples iden

tified on the record form is to be transferred, the individual samples 

are noted in the column with the signature of the person relinquishing 

them. The sample collector is responsible for packaging and 

dispatching the samples, properly filling out, dating, and signing the 

chain of custody record form. 
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VOC Analytical ~1ethodology 

The method employed for the analysis of the volatile organic compounds 

was EPA t>iethod 624 (Federal Register, December 3, 1979, page 69532). 

The method can be summarized as follm>~s: helium is bubbled through a 

5 ml. water sample contained in a specially designed purging chamber 

at ambient temperature. The purgeable volatile organic compounds are 

efficiently transferred from an aqueous phase to the vapor phase. 

Vapor is swept through a sorbent column \'/here the purgeab l es are 

trapped. After purging is completed, the sorbent column is heated and 

back flushed \'lith helium to desorb the purgeables onto a gas chrom

tographi c column. The gas chromatograph is temperature programmed to 

separate the purgeables \'lhich are then detected '.'lith a mass 

spectrometer. 

Other Parameters 

Information about analytical methods and sample containers is 

contained in documents prepared by Rocky ~1ountain Analytical 

Laboratory, and incorporated \'lith this Appendix. 
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Quality Assurance Protocol 

The quality assurance protocol follm-1ed in all sample analyses is 

based on the 11 Handbook for Analytical Control in Water and Waste\'later 

Laboratories.~~ EPA 600/4-79-019, t~arch 1979; National Enforcement 

Investigation Center Policies and Procedures manual; 

EPA-330/9/79/001 -R. October 1979; and the recommended guidelines to 

EPA Method 624 and 625. 
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Rocky Mountain Analytical Laborato1 

SAMPLE DESCIUPTION INFORMATION 

for 

Spartan Technology, Inc. 

R~IA Sample No. Samole Descriotion Samole Tvoe Date Samoled Date Received 

4333-01 MW-13 Water 10/4/84 10/6/84 
4333-02 MW-14 Water 10/4/84 10/6/84 
4333-G3 MW-15 Water 10/4/84 10/6/84 
4333-G4 MW-16 Water 10/5/84 10/6/84 
4333-05 MW-17 Water 10/5/84 10/6/84 
4333-06 PW-1-1 Water 10/7/84 10/11/84 
4333-07 PW-1-4 Water 10/8/84 10/11/84 
4333-08 MW-16 Water 10/10/84 10/11/84 
4333-09 MW-17 Water 10/10/84 10/11/84 

October 31, 1984 
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Rocky Mountain Analytical Laboratcry 

ANALYTICAL RESULTS 

for 

Spartan Technology1 Inc • 

.INORGANIC PARAMETERS 
Detection . 

P~~ramctcr Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-o6 4333-07 4333-08 4333-09 ---- --

pll vuni ts 0.01 7.43 7.61 7.68 7.17 7.90 8.03 7.82 7.30 7.94 
Srccific Conductance at 25°C -- "':!'umhos/cm 1 1090 1290 885 5300 695 801 798 5960' 748 
Fluoride ·mg/1 0.1 1.1 0.8 0.8 7.9 1.5 0.8 0.7 6.9 1.4 
nitrate as N ·-mg/1 0.1 0.6 1.0 4.4 ND ND 0.7 0.8 ND 0.2 
Su lfn te -mg/1 5 148 192 146 2180 98 130 130 2320 102 
Total Organic Carbon 'mg/1 0.1 5.2 5.9 2.7 54 5.1 3.8 6.0 'll 4.8 
Totul Organic Halogen LUgCC/1 5 3600 3700 1100 15000 3100 380 210 25000 2500 
Total 1\jelduhl Nitrogen as N . mg/1 0.1 3.1 1.0 0.5 310 1.5 0.6 0.3 380 1.0 
llcxavulent Chromium ·mg/1 0.01 ND 0.60 ND ND ND ND 0.01 0.01 NO 
i>i1Cnolics , mg/1 0.01 0.01 NO ND 0.04 ND ND ND 0.04 ND 

TOTAL TRACE METALS 
Detection 

Parameter Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 4333-08 4333-09 

13oron ·mg/1 0.004 2.6 2.0 0.16 14 0.19 0.18 0.16 20 0.18 
CaJrnium rng/1 0.002 0.003 ND ND 0.003 0.013 ND ND 0.012 0.006 
Chromium •mg/1 0.005 0.038 0.58 NO 0.75 0.27 ND ND 2.3 0.092 
l\1ull~fli1CSC · mg/1 0.005 2.0 0.'/6 O.OGO 17 4.1 1.1 1.1 25 2.7 
Nickel 'mg/1 0.01 0.04 0.04 ND 0.40 0.11 ND ND 0.68 0.05 
Sodium mg/1 0.5 79 77 54 200 69 56 54 266 56 

N D = Not detected. NH = Not requested. 

li 
"'- I 



ANALYTJ.vAL RESULTS 
Rocky Mountain Anal~ I Laboratory 

for 

?Parton Technology, Inc. 

VOLATILE ORGANICS- PIUOIUTY POLLUTANTS 

Detection 
Plll'lllllCtCI' Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 4333-08 4333-09 
---- --
tV Ael'Olein ug/1 100 NO NO NO ND NO ND NO NO NO 
2V Acrylonitrile ug/1 100 ND NO NO ND NO ND ND NO ND 
3V Benzene vug/1 5 ND 9 NO 58 NO ND NO 56 6 
\IV l!is(ch lor om ethyl)ether ug/1 5 NO NO ND ND ND ND ND ND ND 
sv Llromoform ug/1 5 NO ND ND ND ND NO NO ND NO 
liV CHrbon tetruchloride ug/1 5 ND ND ND ND ND NO ND NO NO 
7V C/Jlorobenz ene vug/1 5 ND ND ND 16 ND NO ND 17 ND 
HV Clllorodibt·omomethunc ug/1 5 ND ND NU NO ND NO ND ND ND 
!JV Cltloroethunc vUg/1 10 NIJ ND ND 45 ND ND ND 27 ND 
10 V 2-Cllloroethylvinyl ether ug/1 5 NO ND ND NO ND ND ND ND ND 
11 v Cttloroform ~~" ug/1 5 15 :~4 ND 25 NO ND ND 33 NO 
12 v I >ichlorobrornom ethane ug/1 5 ND ND NU ND ND ND ND NO ND 
I:W IJ icltlorodifluol'Oll1 ethane ug/1 10 NO ND ND ND ND ND ND NO ND 
14 v 1 , 1-D icllloroetlwne ,~ug /1 5 13 17 NO 3200 1900 ND ND 2700 2100 
15 v 1 ,2-Dichloroetlwlle ug/1 5 ND ND ND ND ND ND ND NO ND 
1 6 V 1,1-Dichloroe thy lene vug/1 5 820 1000 85 3100 260 13 9 3700 4GU 
17 v 1 ,2-Dicllloropropane ug/1 5 NO ND NO ND NO NO NO NO ND 
18 V 1 ,3-Dichloropropylcne ug/1 5 ND NO NO NO NO NO NO ND NO 
19V Ethylbcnzene vug/1 5 ND ND ND 63 NO ND ND 53 NO 
20V l\1ethy1bromide ug/1 10 ND ND ND ND NO NO ND ND ND 
21 V !\1cthylchloride , ug/1 10 ND ND ND 70 ND ND NO 23 ND 
22 V ;\lctilylcne chloride ,ug/1 1ll 1700 3600 11 49000 1'7 330 170 51000 6G 
23V 1,1 ,2,2-Tetruchloroethune ug/l r· ND ND ND ND ND ND ND ND ND ;) 

24V Teti·ucl!loroethylene ..,ug/1 5 17 25 34 140 53 ND ND 140 77 
25V Toluene vug/1 5 45 6 ND 1600 50 ND ND 1400 32 
2 6 V 1 ,2-truns-Dichloroethylene ,/llg/1 5 ND ND NO 200 19 ND NO 140 21 
2 7 V 1,1, 1-Trichloroethune vtlg/1 5 4600 4100 2200 5500 2300 31 21 6700 2900 
28V 1,1,2-Trichloroetlwne ug/1 5 ND Nl) ND ND NO ND ND NO ND 
29 V Trichloroethylene --ug/1 5 G!JOO 12000 4400 37000 4300 200 130 38000 6200 
30 V Tricll1orofluo!'ornethune ug/1 10 Nil ND ND ND NO ND ND ND NO 
31 V Vinyl cnloride U;j/1 10 NU ND ND ND ND ND ND NO ND 

N D = Not detected. N R = Not requested. 

4 



ANALYTICAL UESUL'l'S Rocky Mountain Analytical Laboratory 

for 

Spnrton Technologyz L'lc. 

IJOLATILE ORGANICS - ADDITIONAL COMPONENTS 

Detection 
:>arnmeter Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 4333-08 4333-09 

Acetone ug/1 10 NO NO NO 17000 28 ND NO 22000 53 
Ethunol ug/1 400 ND NO NO ND NO ND ND NO NO 
'2-llexunone ug/1 10 ND NO NO ND ND NO NO ND ND 
:\leta-xylene* ug/1 5 ND ND NO 42 NO NO NO 32 NO 
Ortllo, Paru-xylene* ug/1 5 NO ND NO 84 NO ND ND 67 ND 
'l'richlorotrifluoroethune ug/1 5 24 9 48 73 35 NO ND 90 67 

N 0 = Not detected. N H. = Not requested. 

t Plcnsc note that xylene = dimethylbenzene. The ortho and pnra isomers are not resolved chromatographically and are therefore reportel 
together. Adding the ortho,puru nnd meta results together gives tile total xylene (dimethylbcnzenc) results. 

" " ;5 
; 



Rl\IA Samole No. 

4346-01 
4346-Q2 

October 31, 1984 

Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Soarton Technology, Inc .• Inc. 

Sample Description 

PW-1-2 
PW-1-3 

Samole Tvpe 

G 

Water 
Water 

Date Samoled 

10/8/84 
10/8/84 

Date Received 

10/11/84 
10/11/84 



iNOltGANIC PARAMETERS 

:,nrarnetcr 

dl 
;;rccific Conductance ut 25°C 
l'otul Organic Carbon 
i'otal Organic Halogen 

-/OLATlLE ORGANICS 

:1 uramcter 

l6 V 1, 1-Dichloroethy1ene 
~9V Trichloroethylene 

ANALYTICAL UESULTS 

for 

Sparton Technology, Inc. 

Detection 
Units Limit 4346-01 4346-02 

units 0.01 
umhos/cm 1 

mg/1 0.1 
ugC1-/l 5 

Detection 

7.86 
791 
5.8 
240 

7.85 
789 
3.5 
210 

Units Limit 4346-01 4346-02 

ug/1 
ug/1 

5 
5 

16 
150 

12 
110 

N D = Not detected. NR = Not requested. 

7 

Rocky Mountain Analytical Laborato•y 
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RMA Samole No. 

4216-01 

September 28, 1984 

Rocky Mountain Analytical Laboratol) 

SAMPLE DESCRIPTION INFORMATION 

for 

~on Technology, Inc. 

Samole Descriotion 

MW-12 

Samole Tvoe 

Water 

2 

Date Samoled 

8/29/84 

Date Received 

8/30/84 



.NORGANIC PARAMETERS 

'arumeter 

>II 
ipccific Conductance at 25°C 
.:luoride 
;hloride 
'Jitrite as N 
."litrate as N 
Jrtho-Phosphate as P 
)ulfute 
l'otul Organic Carbon 
l'otul Organic Halogen 
\ mmonia us N · 
Phenolics 
-.,;IJromium +3 
llexvalent Chromium 

ANALYTICAL RESULTS 

for 

Spnrton Technology 

Detection 
Units Limit 4216-01 

units 0.01 
umhos/cm 1 

mg/1 0.1 
mg/1 3 
mg/1 0.01 
mg/1 0.01 
mg/1 0.01 
mg/1 5 
mg/1 0.1 
mg/1 5 
mg/1 0.1 
mg/1 0.01 
rng/1 0.005 
mg/1 0.005 

7.65 
769 
0.3 
23 

0.02 
1.3 
ND 
136 
1.7 
74 

ND 
ND 
ND 
ND 

~D =Not detected. NR =Not requested. 

,. .. * 

Rocky Mountain Analytical Laboratory 
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Rocky Mountain Analytical laboratory 

ANALYTICAL RESULTS 

for 

Spnrton Technology 

l'HACE METALS 
Detection 

r>arametcr Units Limit 4216-01 

·\rscnic mg/1 0.002 0.006 
:3urium mg/1 0.005 0.21 
lloron mg/1 0.004 0.12 
l_;udmium mg/1 0.002 0.005 
CllrorniUin mg/1 0.005 ND 
Copper mg/1 0.002 0.005 
Iron mg/1 0.05 0.09 
!.cud mg/1 0.025 ND 
,\luuganese mg/1 0.005 0.98 
:\lcrcury mg/1 0.0002 ND 
:\lolybdenum mg/1 0.005 0.012 
Nickel mg/1 0.01 ND 
Selenium mg/1 0.002 ND 
Silver mg/1 0.003 ND 
Sodium mg/1 0.5 54 
Tin mg/1 0.03 ND 
Zinc rng/1 0.004 0.055 

ND = Not detected. NR = Not requested. 



ANALYTICAL RESULTS 
Rocky Mountain Analytical Laboratory 

for 

Spnrton Technology 

IOLATILR ORGANICS 

Detection 
1arumeter Units Limit 4216-01 

v Acrolein ug/1 100 ND 
:V Acrylonitrile ug/1 100 ND 
:v Benzene ug/1 5 ND 
iV Bis(chloromethyl)ether ug/1 5 ND 
,y Bromoform ug/1 5 ND 
iV Carbon tetrachloride ug/1 5 ND 
'V Chlorobenzcne ug/1 5 ND 
IV Chlorodibromomethane ug/1 5 ND 
lV Chloroethane ug/1 10 ND 
U V 2-Chloroethylviny1 ether ug/1 5 ND 
1 V Chloroform ug/1 5 ND 
2V Dichlorobromomethane ug/1 5 ND 

I 3V Dicl•lorodifluoromcthune ug/1 10 ND 
,.tv 1,1-Dichloroethanc ug/1 5 ND 
:5 V 1 ,2-Dichloroethane ug/1 5 ND 
!6V 1,1-Dichloroethylene ug/1 5 ND 
! 7 V 1 ,2-Dichloropropane ug/1 5 ND 
18V 1,3-Dichloropropylene ug/1 5 ND 
l9 V Ethylbenzene ug/1 5 ND 
~ov 1\lcthylbromide ug/1 10 ND 
~ 1 V 1\lethylchloride ug/1 10 20 
~2V Methylene chloride ug/1 10 ND 
!3 V 1,1 ,2,2-Tetrachloroethane ug/1 5 ND 
!4V Tetrachloroethylene ug/1 5 ND 
~5 V Toluene ug/1 5 ND 
! 6 V 1 ,2-trans-Dichloroethy1ene ug/1 5 ND 
!7V 1,1,1-Trichloroethane ug/1 5 ND 
! 8 V 1, 1,2-Trochloroethanc ug/1 5 ND 
~9 V Trichloroethylene ug/1 5 61 
lOV Trichlorofluoromethane ug/1 10 ND 
11 V Vinyl chloride ug/1 10 ND 

:'-J D = Not detected. NR = Not requested. 

.. Jl 'tt, ,; '% I 



ANALYTICAL UESULTS 

for 

Spartan Technology 

/OLA'J1LE ORGANICS 

Detection 
'arumctcr Units Limit 4216-01 

Acetone ug/1 
Ethunol ug/1 
Freon ug/1 
2-llexanone ug/1 
Xylene (Dimethyl benzene) ug/1 
0-Xylene (Dimethyl benzene) ug/1 

l D = Not detected. NR =Not requested. 

10 
10 
5 

10 
5 
5 

ND 
ND 
ND 
ND 
ND 
ND 

Rocky Mountain Analytical Laboratory 



Rocky Mountain Analytical Laborator, 

SAMPLE DESCRIPTION INFORMATION 

for 

Soarton Technology 

RMA Samole No. Samole Descriotion Samole Type Date Sampled Date Received 

4208-01 Boring MW-16 5-10' Soil 8/16/84 8/25/84 
4208-02 Boring MW-16 10-15' Soil 8/16/84 8/25/84 
4208-03 Boring MW-16 15-20' Soil 8/16/84 8/25/84 
4208-04 Boring MW-16 20-25' Soil 8/16/84 8/25/84 
4203-05 Boring MW-16 25-30' Soil 8/16/34 8/25/84 
4208-06 Boring MW-16 30-35' Soil 8/16/84 8/25/84 
4208-07 Boring MW-16 35-40' Soil 8/16/84 8/25/84 
4208-08 Boring MW-16 40-45' Soil 8/16/84 8/25/84 
4208-09 Boring MW-16 45-50' Soil 8/16/84 8/25/84 
4208-10 Boring MW-16 50-55' Soil 8/20/84 8/25/84 
4208-11 Boring MW-16 55-60' Soil 8/20/84 8/25/84 
4208-12 Boring MW-16 60-65' Soil 8/20/84 8/25/84 
4208-13 Boring MW-16 65-70' Soil 8/20/84 8/25/84 
4208-14 Boring MW-16 70-73' Soil 8/20/84 8/25/84 

October 3, 1984 

2 



Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULT.., 

for 

Spartan Technology 

INORGANIC PARAMETEfl.S 
Detection 

Puramctcr Units Limit 4208-01 4208-02 4208-03 4208-04 4208-05 4208-06 4208-07 4208-08 4208-09 4208-10 

rll units 0.01 7.76 8.25 8.55 8.22 8.27 7 .GO 8.00 7.52 7.79 7.71 
Total Organic Halogen mgCl-/kg 100 NR NH ND NR NR NR ND NR NR NR 
To tal Cyanide mg/l<g 0.25 ND ND ND ND ND ND ND ND ND ND 
llexuvulcnt Chromium, EP TOX mg/1 0.01 ND ND 0.02 0.02 ND 3.6 L.D 1.6 0.5 0.81 
':6 Solids % 0.1 94.0 97.0 97.5 95.6 92.6 95.4 9t' n • • L. 91.3 94.0 93.5 

Detection 
Parameter Units Limit 4208-11 4208-12 4208-13.4208-14 

pii units 0.01 8.27 8.20 8.17 8.08 
Total Organic Halogen mgCC/kg 100 ND NR NR NR 
Total Cyanide mg/l<g 0.25 ND ND ND ND 
lJexuvulcnt Chromium, EP TOX mg/1 0.01 ND ND ND ND 
,\:, Solids % 0.1 87.2 87.2 91.9 86.6 

H D = Not detected. N H = Not requested. 



ANALYTICAL RESULTS 
Rocky Mountain Analytical Laboratory 

for 

Spnrton TcchnolorrY 

~p TOXICITY METALS 
Detection 

'ararnctcr Units Limit 4208-01 4208-02 4208-03 4208-04 4208-05 4208-06 4208-07 4208-08 4208-Q9 4208-10 
-

:aumium mg/1 0.002 ND ND 0.003 ND ND 0.003 0.006 0.028 0.013 0.005 
'ltromium rng/1 0.005 ND 0.027 0.060 0.048 0.083 4.1 8.6 2.1 . 0.70 1.1 
cud rng/1 0.025 ND ND NO NO ND NO NO ND NO NO 
iich:e1 mg/1 0.01 0.01 0.02 0.027 0.01 0.027 0.13 0.1 g 0.12 0.11 0.11 
.iJvcr mg/1 0.003 ND NO ND NO NO NO NO ND · ND; ·no 

Detection 
'nrnrnetcr Units Limit 4208-11 4208-12 4208-13 4208-14 

'ndrnium mg/1 0.002 ND ND ND ND 
:llromium mg/1 0.005 ND ND 0.011 0.007 
.end mg/1 0.025 ND ND NO ND 
lickcl mg/1 0.01 0.045 0.026 0.050 0.045 
tlver mg/1 0.003 ND ND ND NO 

~ D =Not detected. NR =Not requested. 

4 'f.. ,; ' * 



ANALYTICAL UESULTS 
Rocky Mountain Analytical Laboratory 

for 

Sparton Technology 

OTAL THACE METALS 
Detection 

·:u·nmctcr Units Limit 4208-01 4208-02 4208-03 4208-04 4208-05 4208-06 ~2~C-07 4208-08 4208-09 4208-10 

.'admium mg/kg 0.1 0.8 0.7 0.8 0.9 0.9 1.0 1.1 2.6 1.1 0.5 
'llrorniurn rng/kg 0.3 3.2 7.7 6.7 8.4 8.6 350 500 480 80 130 
,(•lld 

tfc4' 
mg/kg 1.3 3.4 3.4 3.6 3.2 3.0 ND 2.1 2.7 4.2 2.7 

Uckcl mg/kg 0.5 3.3 4.3 4.4 4.0 4.6 30 41 38 14 13 
ilver mg/kg 0.2 ND ND ND ND ND ND ND ND ND ND 

Detection 
'nr·umctcr Units Limit 4208-11 4208-12 4208-13 4208-14 --
:ad m i urn mg/kg 0.1 0.6 0.4 1.0 1.2 
;l!rorniurn mg/l<g 0.3 9.8 24 52 69 
.ead rng/l<g 1.3 3.6 2.3 3.6 3.5 
lickcl rng/kg 0.5 5.6 4.8 9.8 7.5 
:iJvcr mg/kg 0.2 ND ND ND ND 

~ D = Not detected. N R = Not requested. 

Hcsults given on a dry weight basis. 



Rocky Mountain Analytical laboratory .. 

SUMMARY OF ANALYTICAL RESULTS AND METHODOLOGY 

for 

Spartan Technology, Inc. - November 1984 Sampling 

As shown on the Sample Description Information sheet, RMAL received eleven 
samples in late November, 1984. 

Results 

Analytical results are presented in the enclosed tables. In general, all results are 
reported in mg/1 (ppm). This represents a change over previous reports. This change was 
made to better permit cross comparison of the GC/MS results to results from other 
determinations. 

These data are consistent with previous reports with one exception, volatile organic 
compound concentration, for sample MW-11. Previously (RMA #3339), volatile organics 
were detected in this sample in concentrations varying from .09 to .8 mg/1. The data 
reported for this sample in this report shows the compounds to be not detected. A 
review of both reports has not revaled any obvious errors. The current values appear to 
be correct based on the TOX value of only 0.006 ug/1. In general, the sum of the volatile 
organics and the TOX values correlate very well for this set of data. 

Note that the results for MW-1 are consistent with the previous data in that the 
1,1-<iichloroethane is substantially less than the 1,1-dichloroethylene. The previous 
results for MW-16 still cannot be explained. 

Analytical Methods 

In general, all analyses were in accordance with standard EPA methodology as 
promulgated in 40 CFR 136. The enclosed table of Inorganic Analytical :\Iethodology 
summarizes the methods for all parameters except organics. 

The volatile organic species were determined by a combination of both GC and 
GC/MS. All of the priority pollutant organics listed in Table 4 were determined by 
GC/MS using EPA Method 624. Furthermore, with the exception of ethanol, all of the 
additional organics listed in Table 5 were also determined by GC/MS. These six organics 
(including ethanol) were also determined by direct aqueous injection GC/FID using a 
variation of EPA Method 603. This technique was also used to quantify high 
concentrations of volatile priority pollutants. 

2 



Rocky Mountain Analytical Laboratory .. 
SAMPLE DESCRIPTION INFORMATION 

Spartan Technology, Inc. 

R:\lA Sample No. Sample Description Sample Type Date Samoled Date Received 

4466-01 MW-10 Water 11/20/84 11/21/84 
4466-02 MW-11 Water 11/20/84 11/21/84 
4466-03 MW-5 Water 11/28/84 11/29/84 
4466-04 MW-6 Water 11/28/84 11/29/84 
4466-05 MW-7 Water 11/27/84 11/29/84 
4466-06 MW-8 Water 11/27/84 11/29/84 
4466-07 MW-9 Water 11/27/84 11/29/84 
4466-08 MW-1 Water 11/29/84 11/30/84 
4466-09 MW-2 Water 11/29/84 11/30/84 
4466-10 MW-3 Water 11/29/84 11/30/84 
4466-11 MW-4 Water 11/29/84 11/30/84 

December 31, 1984 

3 



Rocky Mountain Analytical Laboratory 

TABLE 1. ANALYTICAL RESULTS FOR INORGANIC PARAMETERS, WELLS 5-11 
I 

l . ,. 
., 

Sparton # MW-10 MW-11 MW-5 MW-6 MW-7 MW-8 MW-9 
RMA # 4466-01 4466-02 4466-03 4466-04 4466-05 4466-06 4466-07 

' . 
Detection 

Parameter Units Limit 

pll ; units 0.01 7.74 7.76 7.64 7.50 7.43 7.50 6.70 
Specific Conductance at 25°C umhos/cm 1 702 699 721 866 692 763 2350 
Fluoride mg/1 0.1 0.2 0.2 0.4 0.3 0.3 0.3 0.3 
Nitrate as N mg/1 0.01 0.2 0.5 1.8 16 3.3 7.4 ND 
Sulfate mg/1 5 119 118 112 120 85 80 372 
Total Organic Carbon mg/1 0.1 3.0 2.2 3.8 6.1 3.6 5.5 14 
Total Organic Halogen mgCl /1 5 0.040 0.006 0.22 0.45 0.85 0.18 21 
Total Kjeldah1 Nitrogen as N mg/1 0.1 0.4 0.6 0.6 0.1 0.2 0.4 1.7 
Phenolics· mg/1 0.01 ND ND ND ND ND ND 0.02 
Hexavalent Chromium mg/1 0.01 ND ND ND ND 0.02 ND ND 
Trivalent Chromium mg/1 0.01 ND ND ND ND NO ND NO 

ND = Not detected. 

II ~ 8 



Rocky Mountain Anal} Laboratory 

TABLE 2. ANALYTICAL RESULTS FOR INORGANIC PARAMETERS, WELLS 1-4 

Spartan # MW-1 MW-2 MW-3 MW-4 
H.MA # 4466-08 4466-09 4466-10 4466-11 

Detection . 
Parameter Units Limit 

pii Value 1 units 0.01 7.73 7.50 7.48 8.17 
pll Value 2 units 0.01 7. 75 7.60 7.48 8.18 
pii Value 3 units 0.01 7.72 7.57 7.47 8.17 
pii Value 4 units 0.01 7.71 7.59 4.48 8.17 
Specific Conductance at 25°C umhos/cm 1 3450 714 4250 996 
Specific Conductance at 25°C umhos/cm 1 3420 711 4250 981 
Specific Conductance at 25°C umhos/cm 1 3410 716 4260 979 
Specific Conductance at 25°C umhos/cm 1 3410 710 4250 978 

Fluoride , I· mg/1 0.1 0.4 0.3 0.8 0.4 
Nitrate as N mg/1 0.01 0.9 3.7 1.5 2.3 
Sulfate mg/1 5 285 112 810 150 
Total Organic Carbon Value 1 mg/1 0.1 47 1.1 86 1.8 
Total Organic Carbon Value 2 mg/1 0.1 49 1.0 86 1.8 
Total Organic Carbon Value 3 mg/1 0.1 48 1.0 85 1.8 
Total Organic Carbon Value 4 mg/1 0.1 47 1.0 85 1.8 
Total Organic Halogen Value 1 mg/C(/1 0.005 45 2.8 86 14 
Total Organic Halogen Value 2 mg/Cl_/1 0.005 45 2.3 68 14 
Total Organic Halogen Value 3 mg/Cl_/1 0.005 42 2.7 74 14 
Total Organic Halogen Value 4 mg/Cl /1 0.005 39 2.5 80 12 
Total Kjeldahl Nitrogen as N mg/1 0.1 17 0.5 34 0.7 
Phenolics mg/1 0.01 ND 0.01 0.03 ND 
Hexavalent Chromium mg/1 0.01 24 ND 1.0 ND 

Trivalent Chromium mg/1 0.01 ND ND ND ND 

ND =Not detected. 

5 



Rocky Mountain Analytical Laboratory 

TABLE 3. ANALYTICAL RESULTS FOR TRACE METALS 

Sparton # MW-10 MW-11 MW-5 MW-6 MW-7 MW-8 MW-9 MW-1 MW-2 I\1W-3 MW-4 
RMA # 4466-01 4466-02 4466-03 4466-04 4466-05 4466-06 4466-07 4466-08 4466-09 4466-10 4466-11 

.. Detection 
Parameter Units Limit 

Do ron mg/1 0.05 ND ND 0.12 0.25 0.11 0.37 13 4.4 0.06 32 1.6 
Cndrnium mg/1 0.009 ND ND ND NO ND NO ND NO NO ND NO 
Chromium mg/1 0.01 0.01 0.01 ND ND 0.021 ND ND 22 0.022 0.64 ND 
Manganese mg/1 0.006 0.93 o. 78 0.68 0.34 0.03 ND 1.9 1.4 0.009 4.2 0.14 
Nickel mg/1 0.006 0.02 0.006 ND 0.005 ND ND 0.19 0.042 ND 0. 73 0.034 
Sodium mg/1 0.5 39 38 71 71 45 75 149 120 49 210 55 

t 

I 

ND = Not detected. 

" "' ~' " 



Rocky Mountain Anal; ~ laboratory 

TABLE 4. ANALYTICAL RESULTS FOR VOLATILE PIUORITY POLLUTANT ORGANICS 

Concentration, mg/1 

<!' 
Spartan # MW-10 MW-11 MW-5 MW-6 MW-7 MW-8 MW-9 MW-1 MW-2 2 MW-3 2 MW-4 3 

RMA # 4466-01 4466-02 4466-03 4466-04 4466-05 4466-06 4466-07 4466-08 4466-09 4466-10 4466-11 

Detection 
Para rl'l eter Limit 

1V Acrolein 0.10 ND NO NO ND NO NO ND ND NO ND ND 
2V Acrylonitrile 0.10 ND ND ND NIJ ND ND NO NO ND ND ND 
3V Uenzene 0.005 NO NO NO NO NO NO 0.016 0.050 NO 0.083 ND 
4V Bis(chloro m ethyl)ether 0.005 ND NO NO NO NO NO NO NO NO NO NO 
5V Bromoform 0.005 NO NO NO ND ND NO ND NO ND NO ND 
GV Carbon tetrachloride 0.005 NO NO NO NO NO NO ND NO NO NO NO 
7V Chlorobenzene 0.005 NO ND NO ND NO ND ND 0.006 NO O.OGO NO 
8V Chlorodibromomethane 0.005 ND NO NO ND NO NO NO NO NO NO ND 
9V Chloroethane 0.010 ND ND NO NO NO NO NO NO NO NO ND 
1 OV 2-Chloroethylvinyl ether 0.005 ND ND NO ND ND ND NO NO ND NO ND 
11 V Chloroform 0.005 NO ND NO NO NO ND 0.057 0.16 NO 0.15 ND 
12V Dichlorobromomethane 0.005 NO NO NO NO NO NO ND NO NO ND ND 
13V Dichlorodifluoromethane 0.010 ND ND ND ND ND ND ND ND ND ND NO 
14V 1,1-Dichloroethane 0.005 ND ND ND ND ND ND 0.12 0.015 ND 0.061 ND 
15 V 1,2-Dichloroethane 0.005 ND ND ND NO ND ND ND 0.020 ND 0.050 ND 
16V 1 ,1-Dichloroethylene 0.005 ND ND 0.007 0.028 0.11 22 1.2 1.4 0.16 4.8 1.0 
17V 1,2-Dichloropropane 0.005 ND ND ND ND ND ND ND ND ND ND NO 
18V 1,3-Dichloropropylene 0.005 ND ND ND NO ND ND ND ND ND ND NIJ 
19V Ett1£1lbenzene 0.005 ND ND ND ND ND ND 0.013 0.086 ND ND ND 
20V l\1e 1ylbromide 0.010 ND ND NO ND ND ND ND ND ND ND NO 
21 V Methylchloride 0.010 16 NO NO NO NO ND NO ND ND ND ND 
22V Methylene chloride 0.010 ND ND ND NO NO ND 5.2 17 0.035 57 2.3 
2 3 V 1,1 ,2 ,2-Tetrachloroethane 0.005 ND ND NO NO NO ND ND NO NO 0.086 ND 
2 4 V 1 etrachloroethylene 0.005 ND ND ND ND NO NO 0.060 0.12 NO 0.50 ND 
25V Toluene 0.005 NO ND ND ND NO NO 0.29 1.4 0.042 3.2 ND 
2 G V 1 ,2-trans-Dichloroethylene 0.005 NO ND ND NO NO NO 0.011 ND NO NO ND 
27V 1,1,1-Trichloroetllane 0.005 0.005 NO 0.070 0.081 0.18 0.082 6.9 2.8 0.86 27 4.4 
28V 1,1,2-Trichloroethane 0.005 NO ND NO ND NO ND 0.11 0.16 NO 0.42 ND 
2 9V Trichloroethylene 0.005 0.012 ND 0.14 0.31 0.53 0.25 9.6 23 2.1 59 7.4 
30V Trichlorofluoromethane 0.010 ND NO NO NO NO ND ND ND NO NO ND 
31 V Vinyl chloride 0.010 ND ND ND ND ND NO NO NO NO ND NO 

Notes 

1. NO= Not detected. 

2. Detection limit lOx those listed. 

3. Detection limit 100x those listed. 

7 



Rocky Mountain Analytical Laboratory 

TABLE 5. ANALYTICAL RESULTS FOR NON-PIUORITY POLLUTANT VOLATILE ORGANICS 

l· 
Sparton # 
RMA # 

Detection 
Parameter Limit 

Acetone 0.010 
Ethanol 0.50 
2-IIexanone 0.010 
Trichorotrifluoroethane 0.005 
m-Xylene 

4 
0.005 

o,p-Xylene 0.005 

Notes 

1. Detection limit 10 x those listed. 
2. Detection limit 100 x those listed. 
3. NO= Not detected. 
4. o-Xylene &. p=Xylene reported together. 

. . 

'l 

/"•,· "•P¥(" I 

Concentration, mg /1 

MW-10 MW-11 MW-5 MW-6 MW-7 MW-8 MW-9 MW-1 1\IW-22 MW-31 MW-4 2 

4466-01 4466-02 4466-03 4466-04 4466-05 4466-06 4466-07 4466-08 4466-09 4466-10 4466-11 

ND3 ND ND ND ND NO 0.033 6.0 0.069 56 NO 
ND ND NO NO ND NO NO NO NO NO NO 
ND NO NO NO NO NO ND NO ND NO NO 
NO ND ND 0.061 0.073 NO 0.20 0.16 0.11 0.47 0.17 
ND ND NO NO NO NO 0.007 0.033 NO 0.020 ND 
ND NO ND NO ND NO 0.015 0.036 ND 0.042 ND 

ii .. " 
n 



P.:1r.:1rneter 

Purgc.:1bles 
B.1~e/Ncu trals 
Acids 
Org<..mochlorine Pesticides/PCB's 

Pl1enoxy Herbicides 
Tot<.d Orgi.mic Halogen (TOX) 
Tr ih<.llonlethanes ( Tf L\t} 

Dioxin 
Purge-1ble H:docarbons 
Purgeable Arornatics 
Acrolein & Acrylonitrile 
Phenols by GC 
fknzidir1CS 
Phth.tbte Esters 
Nitrusarnincs 
Ni troarurna tics/isopl1oror1e 
Polynuclear Aromatics 
ll<:1loe tilers 
Cf ilur ina ted Hydrocarbons 
Org.:.~nophosphorus Pesticides 
Tri'-lzine Pesticides 

H.eferenccs 

ROCKY MOUNTAIN A1~AL YTICAL LABORATORY 

OrgaJlic Analytical Methodology 

Nominal 
Reference (I) Units Detection Limit(a) Methodology 

ug/1 1 Purge & Trap GC/MS 624 
ug/1 10 Extraction/GC/MS 625 
ug/1 10 Extraction/GC/MS 625 
ug/1 0.01 Extraction/GC/ECD 608 

10 Extraction/GC/MS 625 
ug/1 0.01 Extraction/GC/ECD (2) 
ug/1 5 Adsorbtion/Coulornetric 450.1(3) 
ug/1 1 Extraction/GC/ECD ( Ld 

1 Purge & Trap GC/MS ( l~) 

ug/1 0.005 Extraction/GC/MS/ECD 613 
ug/1 0.01 Purge & Trap/GC/Hall 601 
ug/1 1 Purge & Trap/GC/F!f) 602 
ug/1 100 Purge & Trap/GC/FID 603 
ug/1 10 Extraction/GC/f!D 604 
ug/1 0.1 Extrac tion/HPLC 605 
ug/1 10 Ex tractior1/GC/f!D 606 
ug/1 1 Extraction/GC/N PD 607 
ug/1 1 Extraction/GC/FJD & GC/ECD 609 
ug/1 0.5 Extr·ac tion/HPLC 610 
ug/1 1 Extraction/G C/Hall 611 
ug/1 0.02 Extraction/GC/ECD 612 
ug/1 0. 1 Extraction/GC/NPD 622(5) 
ug/1 0.1 Extraction/GC/NPD (6) 

(J) fcderul Register, Vol. 44, No. 233, Monday, December 3, 1979. 

Preservation 
Bottle No. 

11 
. 12 

12 
13 
12 
14 
15 
1 I 
11 
16 
11 
17 
18 
16 
19 
12 
20 
12 
20 
17 
12 
12 
12 

(2) "1\kthod for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 75, Part II. 
(3) "Total Organic Halide," US EPA-EMSL, Cincinnati, November, 1980. 
(4) fcder<1l Register, Vol. 44, No. 231, Thursday, November 29, 1979, Appendix, Part I. 
(5) "1\lethod 622- Organophosphorus Pesticides," Proposed EPA Method, 304 (h) Cornrnittee. 
(6) Federal Register, Vol. 38, No. 7 5, 1973. 

Notes 

Maximum (b) 
Holding Time 

14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
14 days 
7 days/ 40 days 
14 days 
14 days 
14 days 
7 days/ 40 days 
7 days/40 days 
7 days/40 days 
7 days/40 di.lys 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/ItO days 
7 days/40 days 

aNorr1ir1<1l values are the best achievable with the listed analyticul method for a typical cornponent. Interferrenccs in specific samples rnay result 
in a higher detection lirrdt. 

0
t\pplicable to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refers to the time to extraction, the second to the tirne of instrumental analysis. 



Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

', 

ROCKY MOUNT Air-J ANALYTICAL LABORATORY 

Organic Analytical Methodology (continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extractables 

Extractables 

TOX 

Bottle 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

40 rnl glass with teflon 
lined silicone septum cap 

1 liter gLJ.ss with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter gbss with teflon 
lined Cllp 

1 liter glass with teflon 
lined cap 

250 rnl glass with teflon 
lined cllp, single 

1 1i ter glass with teflon 
lined cap, quad. 

" 

Preservation 

4°C 
(thiosulfate if c1

2 
present) 

4°C, HCl to pH less than 2 
(thiosulfate if Cl 2 present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if c1

2 
present) 

4°C 
(thiosulfate if c1

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate ii c1 2 present) 

4°C 

4°C, store in dark 
(thiosulfate is c12 present) 

4 o C, store in dark 
(thiosulfate if C12 present) 

"' 1IT 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology 

Nominal Preservation Maximum 
b Parameter Units Detection Limlta Methodology Reference Bottle No. Holcllf1gTime 

MAJOR IONS 

Sodium mg/1 0.5 ICP Emission Spectroscopy 3 4 6 months 
Pot<..Lssium mg/1 0.3 ICP Emission Spectroscopy 3 4 6 months 
C<..Liciurn rng/1 0.1 ICP Emission Spectroscopy 3 4 6 months 
iv1agnesium rng/ 1 0.1 ICP Emission Spectroscopy 3 4 6 months 
Chloride mg/1 3 ,\!lanual Titrirnetric, Hg (N03)

2 
l-325.3/2-407B 1 28 days 

Automated Colorimetric 
Ferricyanide 1-325.2 l 28 days 

Fluoride rng/1 0 .l Electrode 1-340. 2/2-413B 1 28 days 
Sulfate rng/1 5 i\lanual Turbidirnetr ic 1-375.4/2-426C 1 28 days 

Automated Colorimetric MTB 1-375.2 1 28 days 
Total Alkalinity as Caco

3 <..Lt pH 4.5 mg/1 5 Titrirnetric 1-310.1/2-403 1 14 days 
Carbonate Alkalinity as Caco

3 
at pH 8.3 rng/1 5 Titrirnetric 1-310.1/2-403 1 14 days 

Bicarbonate Alkalinity as Caco
3 

at pH 4.5 rng/1 5 Titrirnetric 1-310.1/2-403 1 14 days 
Hydroxide Alkalinity as Caco

3 rng/1 5 Calculation 2-403 
Nitrate+Nitrite as N rng/1 0.1 1\lanual Cd Reduction -

Color irnetr lc 1-353. 3/2-418C 2 28 days 
0 .1 Automated Cd Reduction -

Colorimetric 1-353.2 2 28 days 
Total Cations meq/1 0.1 Calculation 2-1 04C 
Total Anions meq/1 0.1 Calculation 2-1 04C 
Difference 0' 

tO 0.1 Cal cub tion 2-104C 

RADIOCliEMISTR Y 

Gross Alpha pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Gross Beta pCi/1 0.1 Proportional Counter 2-703 5 6 months 
I<adiurn 226 pCi/1 0.1 Separation - Counter 2-705 5 6 months 
l(adiurn 228 pCi/1 0.1 Separation - Counter 2-707 5 6 months 
LJ r i..lll i tJI n 1ng/l 0.005 fluorirnctric l~-02907-75 5 6 months 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal Preservation Maximum b 
P~r<.lrncter Units Detection Lirnita Methodology Reference Bottle No. HoldingTime 

TRACE METALSc 

Aluminum mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Antimony mg/1 0.002 furnace Atomic Absorption 1-204.2 4 6 months 
Arsenic rng/1 0.002 Furnace A tornic Absorption 1-206.2 4 6 months 
Barium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Beryllium rng/1 0.001 ICP Emission Spectroscopy 3 4 6 months 
Boron mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 
Cadmium rng/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Chromium rng/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Cobalt mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Copper mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Iron mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Lead mg/1 0.025 ICP Emission Spectroscopy 3 4 6 months 

0.001 Furnace Atomic Absorption 1-239.2 4 6 months 
1\.bnganese mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
t-.tercury mg/1 0.0002 Cold Vapor Atomic Absorption 1-245.1 4 6 months 
t-.tolybdenum mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Nickel mg/1 0.01 ICP Emission Spectroscopy 3 4 6 months 
Selenium rng/1 0.002 Furnace Atomic Absorption 1-270.2 4 6 months 
Silver rng/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Strontium rng/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Thallium mg/l 0.002 Furnace Atomic Absorption 1-279.2 4 6 months 
Tin mg/1 0.03 ICP Emission Spectroscopy 3 4 6 months 
Titanium rng/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Vanadium rng/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Zinc rng/1 0.004 ICP Emission Spectroscopy 3 4 6 months 

INORGANIC PARAMETERS 

pH units 0.01 Meter 1-150.1; 2-423 1 ASAP 
Specific Conductance at 25°C umhos/cm 1 Bridge 1-120.1; 2-205 1 28 days 
Total Dissolved Solids mg/1 10 Gravimetric, 180°C 1-160.1; 2-209B 1 7 days 
Total Suspended Solids rng/1 2 Gravimetric, 105°C 1-160.2 1 7 days 
Total Solids rng/1 10 Gravirnetric, 105°C 1-160.3 1 7 days 
Total Volatile Solids rng/1 10 Gravimetric, 550°C 1-160.4 1 7 days 
Ortho n110sphate as P mg/1 0.01 Sinr·•-- Reagent Colorimetric l-365 .2; 2-424F 1 (t8 hours 

ill ~ ~; 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Parameter 
Nominal 

Units Detection Limita Methodology_ Reference 
Preservation 

Hottle No. 

INORGANIC PARAMETERS 
(Con tinuL>d) 

Total Phosphorus as P 

Silica as Si02 

Biological Oxygen Demand 
Chemical Oxygen Demo:md 
Total Organic Carbon 
Amrnoniil as N 

Total Kjeldahl Nitrogen as N 

Total Organic Nitrogen as N 
Oil and Grease 
Free Cyanide 

mg/1 

mg/1 
mg/1 
mg/1 
mg/1 
rng/1 
mg/1 

mg/1 

mg/1 
mg/1 
mg/1 

Total Cyanide 
Phenolics 
Fecal Coliform 
Total Coliform 
Bromide 

mg/1 
mg/1 

Colonies/ I 00 ml 
Colonies/100 ml 

mg/1 
Residual Chlorine 
llexavalent Chromium 
Color 
llardness as Caco

3 Nitrite as N 
Sulfide 
Sulfite 
rvWI\S (Surfactants) 
Turbidity 

mg/1 
rng/1 
units 
rng/1 
mg/l 
mg/1 
mg/1 
mg/1 
NTU 

0.06 

0.01 
0.1 
1 
2 
5 
0.1 
0.1 
0 .1 
0.1 
0.1 
0.1 
1 
0.01 

0.01 
0.01 
1 
1 
0.1 
0.05 
0.01 
5 
5 
0.01 
0.05 
2 
0.1 
0 .1 

Digestion; ICP Emission 
Spectroscopy 1-4.1.4; 3 4 

Digestion - Colorimetric 1-365.2; 1-424C,F 2 
ICP Emission Spectroscopy 3 4 
Colorimetric 1-370.1; 2-425C 1 
Dilution Bottle - D .0. Probe 1-405.1; 2-507 1 
Micro Colorimetric 1-410.4; 2-50&A 2 
Oxidation-Infrared Absorption 1-415.1; 2-505 2 
Electrode 1-350.3; 2-417E 2 
Automated Colorimetric 1-350.1 2 
Digestion - Electrode 1-351.4; 2-42013 2 
Digestion - Colorimetric 1-351.2 2 
Calculation (TKN - NH

3
) 

f-reon Extraction-Gravimetric 1-413.1; 2-503A 3 
Chlorination-Dis till a tion-

Colorimetric 1-335.1; 2-412F,D 6 
Distillation - Colorimetric 1-335.2; 2-41213,0 6 
Distillation - Colorimetric 1-420.1; 2-510A,B 2 
Membrane Filter 2-909C 8 
Membrane foil ter 2-909A 8 
Colorimetric 2-405 1 
Amperometric 1-330.2; 2-408C 1 
Color irnetr ic 1-218.4; 2-312B 1 
Pt-Co Colorimetric 1-110.2; 2-204A 1 
Calculation 2-314A 4 
Color irnetr ic 1-354.1; 2-419 1 
Titrimetric - Electrode 1-376.1; 2-427B,D 7 
Titrirnetric 1-377.1; 2-428 1 
Color irnetr ic 1-425.1; 2-512A 1 
Turbidimeter 1-180.1; 2-21L~A 1 

Maximum b 
HoldingTirne 

28 days 
28 days 
28 days 
28 days 
48 hours 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 

28 days 

14 days 
14 days 
28 days 
ASAP 
ASAP 
28 days 
ASAP 
24 hours 
48 hours 
6 months 
48 hours 
7 days 
ASAP 
48 hours 
48 hours 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

References 

(1) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979. 

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980. 

(3) federal Register, 40 CFR 136, December 3, 1979; USEPA EMSL-Cincinnati, OH 45268. 

(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 

Notes 

a Nominal values are the best achievable with the listed analytical method. Interferences in specific samples may result in a higher 
detection lirni t. 

b Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. 

c 
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion 

procedures for graphite furnace elements included with reference listed. 

11/10/82 
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GUIDELINES FOR SAMPLE BOTTLES AND PRESERVATIVESa 

Bottle No. Parameters Container Prcserva ti ve Notes 

Cl-, F-, SO 4 =, Tot. Alk., COJ Alk., HCOj Alk., 1 liter poly 4° c Provide unfiltered 

Of-( Alk., pH, spec. cond., TDS, TSS, TS, TVS, ~-P04 
sample for 
solids and turbidity. 

Si02, BOD, Br-~ res. Cl
2

, Cr+6, color, N02, SO), 

MBAS, Turbidity. 

2 Tot. P, COD, TOC, NH 3' TKN, TON, Phenolics 500 ml poly 2 m1 50% H2so4, 4°C 
N03 + N02• 

3 O&::G 1 liter glass 4 ml 50% H2so4, Do not filter, collect 
4°C directly in bottle. 

4 Na, K, Ca, Mg, AI, Sb, As, Ba, Be, B, Cd, Cr, Co, 500 ml poly 5 ml 50% HN03 Provide separate 

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, samples for total and 
dissolved sample 

V, Zn, ICP, Hardness. (filter before 
adding to bottle.) 

5 
226 228 

1 liter poly (no Ra 228) 2 
Alpha, Beta, Ra , Ra , U 10 ml 50% HN03 Y2 gallon poly (with Ra2 8) 20 ml 50% HN03 

6 Free CN, Tot. CN 500 ml poly 2 ml 50% NaOH, 4°C 

7 Sulfide 250 ml poly 1 ml 1 N Zn acetate, 
1 ml 50% NaOH, 4°C 

8 Fec,al coli., total coli. 8 oz. sterile 4° c Collect directly in 
sterile bottle 

11 VOA, purgeable organics, THM 2 - 40 ml glass vial 4° c Completely fill 
bottle, leave no 
air bubbles. 

12 B/NA 1 liter glass 4° c 
13 Pest./PCB l liter glass 4° c 
14 Herbicides 1 1i ter glass 4° c 
15 TOX l liter glass 4° c 

aFederal Register, 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981. 

11 I 5/82 
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APPENDIX D 

Aquifer Test Procedures 

Harding Lawson Associates 

The purpose of an a qui fer test is to estimate the hydrogeo 1 ogi c 

properties of the subsurface. These properties are determined by 

stressing the aquifer by either the addition or removal of water and 

monitoring the hydrostatic and chemical changes which occur at mon

itoring points throughout the system. Prediction of aquifer response 

can be made under different conditions, if the hydrogeologic frame\'lork 

is correctly understood. These test are also used to detenni ne the 

hydraulics of \'/ells in order to design pumping systems. 

The tests conducted at the SPARTOtJ site included a series of pumping 

tests on PW-1 and an infiltration test of the infiltration gallery 

adjacent to i1\~-17. The methodology employed in each test is discussed 

in the next section. 

PW-1 Aquifer Test 

A 25-horsepm'ler submersible pump was installed 126 feet belm'l TOC in 

P~·J-1 by Rodgers & Company on October 4, 1984. Discharge from the pump 

was directed through 4-i nch i rri gati on pipe to the municipal se\'Jer 

1 ocated just off the southeast corner of SPARTOtJ property. SPARTON 

personnel obtai ned penni ssi on from the Albuquerque Se\'/er Authority for 

the discharge. 

D-1 



Harding Lawson Associates 

The pump was powered \'lith a diesel electric generator and flO\'/ was 

controlled with a valve and direct-reading totalizing flow meter. 

Water level measurements were taken in all wells with an accurately 

calibrated water level indicator such as a chalked steel tape or 

electric conductivity probe. All levels were referenced into the TOC 

elevation, which was determined by a registered surveyor. 

Constant water level measurements were automatically recorded \'lith the 

use of a computer-operated pressure transducer system manufactured by 

INSITU-Inc., Laramie, 1-Jyorning. The SE-2000 system collected data from 

four transducers throughout the tests, reduced and tabulated the data, 

and printed graphs of water 1 eve 1 changes in t·1W-12, 13, 14, and P\~-1. 

These data were compleQented by periodic hand water level measurements 

in the surrounding wells using a chalked steel tape or a 

battery-operated water level indicator. 

All data from the tests were reduced into a format of elapsed time and 

dra\'ldown and analyzed by standard hydrogeologic methods such as those 

discussed in Lohman, 1979. The Theis, Jacob, and Hantush methods of 

analyses were used to develop aquifer parameters. 

The results of these analyses were then used to estimate the flow and 

storage properties of the subsurface, and to determine the hydraulic 

characteristics of the upper finer-grain 1 ayer. 

D-2 



Harding Lawson Associates 

Infiltration Test 

A pilot-scale infiltration test was conducted using the infiltration 

gallery constructed 5 feet south of i,1W-17. The gallery consisted of a 

nomina 1 8-foot 1 ong, 1-foot wide, wooden box 4-feet deep fi 11 ed \'t'i th 

coarse gravel. The actual open area of the bottom of the gallery was 

7 feet2• 

~4ater was added to the gallery fron the fire hydrant at the northv1est 

corner of the SPARTON property, keeping the gallery filled to a 

prescribed e 1 evati on. The i nfi 1 trati on rate was monitored 'r'li th an 

in-line flow meter and controlled with a valve. 

The pressure transducer system was used to monitor water-level changes 

in ~~l~-ll, 16, and 17. The fourth transducer was placed in the gallery. 

This pilot-scale test was conducted in order to develop actual infil

tration rates rather than a small double-ring infiltrometer which 

would yield data on the vertical hydraulic conductivity coefficient. 

The pilot-scale study removed much of the calculation and extra

polation \'lhich would be necessary to design a full-scale infiltration 

gallery. 

D-3 



Harding Lawson Associates 

Aquifer Parameters 

The parameters of greatest interest are the a qui fer• s Transmi ssi vi ty, 

Hydraulic Conductivity, Storage and Leakage coefficients. The 

following is a brief discussion of each parameter. 

Transmissivity (T) describes the ability of water to flm'l through the 

aquifer. Specifically defined, it is the quantity of ground water 

which will travel through a vertical unit width of aquifer under a 

hydraulic gradient of one. It is dependent upon both the a qui fer 

material and thickness. Typical units are gallons per day per foot 

(gpd/ft) or feet 2/day (ft2/day). 

Hydraulic conductivity ( K) of an a qui fer is defined as the quantity of 

ground water that 'r'li 11 flow through a unit area of aquifer under a 

unit gradient. The horizontal K of an aquifer is equal to the 

Transmissivity divided by the aquifer thickness (b): K = T/b. 

Typical units are gallons per day per square foot (gpd/ft2) or 

feet/day (ft/day). Soil hydraulic conductivity is often listed in 

em/sec, but these units are generally not applicable to ground tvater 

situations. 

Storage coefficient ( S) describes the quantity of ground \'later removed 

from the aquifer per unit decline of either the \;~ater table or the 

potentio~etric surface. For water table aquifers, S typically ranges 

0-4 



Harding Lawson Associates 

from 0. 01 to 0. 20 and in confined or semi-confined aquifers, S can 

range from 0. 000001 to 0. 001. The parameter is uni tl ess, being the 

ratio of water yielded to volume of aquifer. 

Leakage coefficient (K 1 /b 1
) is the ratio of the hydraulic conductivity 

of the semi-confining layer to its thickness. Typical units are in 

1 /day or gallons per day per cubic feet ( gpd/ft3 ). The 1 eaki er the 

confining 1 ayer, the greater the K 1 /b 1 
• 

REFERENCES 

• 

1. Lohman, S.W. 1979. Ground-\Jater Hydraulics: United States 

Geological Survey Professional Paper 708. 
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SPARTON CONSTANT-RATE TEST PN-1 
Pun 3 

l[1./l}( . ...-:::4 

:;E2~)0E: DATH 
•= ,:, t-1 s t .. :t r·, 1: ~- .~ 1: ~'? 1: e ·::. t 

SPRRTON TECHNOLOGY INC 
ALBUQUERQUE NEW MEXICO 
Ccnst~n1 rate te?~ o+ PW-! 
HARDING LAWSON ASSOCIATES INC 
HOU::;; TOt·~ TE:,:A:=: 
JOB# 6310 013.12 
OPERATORS= DAVID BRATBEPG & 
Ft<:At·H( DELUCA 
AnticiPated Q= 150 ~P~ 
T •:O t .:1 l t e s t t i. rrr e = 4 ::: r-, r ·.=: 

TRANSDUCER TABLE 

I n to· ~-~ t 1 = P H - 1 
T r- -~ n s d '-~ c e t- s ..... n = 1 J 5 
Scale fac~o~' 4~_95 
In1tial level= 67 47 teet 

I n .= ;_< t 2 · r·H·~ - i ~:: 
T r· an·;; d u c e t" s . ...- n : ::: 7 1 / :3 4 6 
Scale •acto~· 10.~2 
l r-r 1 -t: i ~ l i ~ •,,t e 1 = 6 4 . 52 t e ~ 1: 

1 nF IJ t: 3 · 
Tra0sducer s...-n= 477'830 
::;:; c a 1 e t .:;; c t o ~- = 1 •::1 . 1 :2 
In1tial level= 65.18 teet 

I n F u t 4 : t·H·~- 1 ~ 
Transducer s/n: 034 
Scale factor= 10.1 
lnlti3l level= 65.47 teet 

PUP1F' :::CHECIULE 

Orawaown tor 2880 m1n 
F' 1_, ;f1 F .'j t 2 (1 1) G F' r·1 
i-' I.HI• ~ s e r .;:. t 1 2 1 + e e t 

SAMPLING SCHEDULE 

0-l 
1- 1 ~) 
l >~1- i U(t 

1 (i •=t - 1 ~~1 ·=1 0 
1 (1~)~~1-] ·~1(1lj(1 
l .. j ~~1!.} (-~- ·? ~ 9 ~ .-. 

rf• 1 n 
rn1 n 
u.1n 
r.-, 1 n 
rf• in 

, .. 
20 -=-~·:: 

:~· rn1 r·, 
2 ~=1 Iii l (I 

~")(! fii 1 (I 

--------GAfiWOOWAI REPOPT ----------

::; t. -~ 1· t e ,j .:; t 1 0 1 ':· 
Lasted 1499 9 min 

i ij 15 
1 C;i 5 
101~ 
1015 
i01':· 
1015 
101'5 
l ~3 l5 
1 (11 ~I 
1~31:, 

1 (11 ~~ 
l ~~\ l 5 
Hq6 
UHS 
bj i 6 
1 ~) 1-;:-
1 ~J 1 7 
H1i7 
l ~~j i::: 
1 •=11 ::: 
1 D 1::: 
1019 
1019 
1 0 1 :3 
1620 
1 ;.)20 
1 02 (i 
1021 
1 (~2 1 
l ~J 21 
1 Ct22 
1 ~J2:::: 
1>322 
102? 
lt);::? 
1 •=1 :::::: 
1 ~.J.24 
llJ24 
1024 
1 ~32:~ 
10"::-;-:-
1029 
i o:::: 1 
1 (tJ3 
1 0 .;: 5 
1 >~L; :-' 
1 (~ 3S 

1 (.to?e"~":·., 

ET (r.-;in> 

0. 0>)(1 
(1 . o:::4 
(1.16? 
0.251 
0.3?4 
0.41/ 
0. 5t11 
o.s::A 
(1 . 6 t:. 7 
(1.7':·1 
t1_::::::4 
0.9i? 
1 . 0(11 

710 
2 . 04::: 
.-, 7 -~-~ -:-· ,;_·_ ·-'I ; 
2. "?H1 
~3. 04? - -.., --.~ . ~ .· . 
·-

1 
• ·-

1 I I 

?: . 710 
4 ~34.3 

4 7H:t 
·:. . 042: 

'=·.? 1(1 
6. (143 

6.?1(1 
? . 04.3 
--, -........ --. .· .... · .· 

·-
1 l I 

7.71~~ 
:::. 04:3 

:::. 71>:.1 
9. 04:.?; 
9.??7 
9.? l f) 

tO. (14.3 
12.312 
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..... 

...... 

...... --· ··-·· 

-· 

-5 

...... , 
T 
I 
I 

I -t 
-l 
(:::' I 

T ...... , 
•:::::•1 
~~·t 

....I 
m! (..;+ 

I ..... , 
rn! 
~~ 

r 
-i 

~l 

InPut~· (.1feetJ 

~71 -· 

. 1 1 1 ~=1 l [1 (1 : E: 3 
r-----4---~----~--~--~ 
I 

I 
I 

-I 

T 
-1 

i 
I 

>-') 
.:::;:. j 

"t 

-i 
.:.:, I 
•::•I 

I 

-! 
171 ! 
~-L 

I 

' -: 
rn! 
·-•1 j 

'·. 
·•·· ..• 

·-
~· t ,-

'· 
; 
~ 
~ 

l. 

Time ET 

1015 
!.015 
hHS 
1015 
10:i.5 
l (115 
HJi:, 
1 ~) 1 5 
1~~i1:t 

1015 
i (115 
1015 
UH6 
l >) 16 
1016 
1 C) 1 7 
1017 
1017 
1 ~) t:::; 
1 0 t:::: 
1 C1l ::: 
1019 
l•J 19 
101:3 
1020 
1 ~~1 2~3 
1020 
1021 
102i 
1021 
1 o:;:·:; 

1022 
1 ~212:3 
1023 
1 02:::: 
1 (124 
l (124 
1 o:~4 
l ~.:.125 
1027 
1029 
1 (i]l 

1033 
1 0:::::, 
1 (1.37 
1039 
1•.H1 
i043 
1045 
1 (•4 7 
1049 
1051 

1 (.155 
1057 
1 ~)59 
1 l (11 
11()2: 
1 1 05 
11 0 ;:· 
1 1 09 
1 1 i l 
~ 1 l ? 
l 1 1 :. 
d t 7 
, , ... -
.1. • L :' 
.. , : ... 
... 4- J. 

~j . (1 0~3 
(1. 1}:.::4 

O.i67 
(I . 2':d 
0.334 
0.41? 
0 501 
(j . 5~::4 
(i. 667 
~J . 751 
(1. E:34 
~). 917 
i . (1 t.1l 
1 . 377 
1. 71(1 
2. [14.3 
2.377 
2.710 
3.(14?; 
-.,: -7'/ / 
·-l . ·-' f I 

3.710 
4 1)43 
4.377 
4 71 {) 
5. 134.~; 
5.377 
: •. 710 
6. ~J43 
.- __, .... -
t• . . ~ { ( 

6. 7H:1 
? . (143 
i:'. 377 
(.710 
::: ~J 4 3 

:::. 71 0 
9. Ct43 
9.3?? 
9 . 71(1 

113.043 
12.312 
14.0?:::: 
16. 142 
1::::.142 
2~21.472 

24. 06::: 
26. 06:3 
2:::. 06::: 
3(1. OE.::: 
32. 06::: 
34 06::;: 
36. 06::: 
3:3. Ot:::::: 
40. 06::: 
42. 136::: 
44. (1f.::: 
46. 06::: 
4:::. 1 ~~3 
50. 19.3 
52. lS<? 
54 1'9.3 
56 1 ~~-:: 
5::: . l 9? 
6~j 193 
52 ! :-?' 
64. 1 . 
66 1 

65 47 
65 Sf 
65 52 
65.5:3 
65. s::~ 
65.55 
65.56 
65.52 
65 5(1 

65.45 
6:;. s::: 
65.56 
65.59 
65 '54 
65. 6(1 
65.61 
65.59 
6~i. 54 
E.5 '=··:.~ 
65.66 
65. 7'(1 
~.5. 6:~: 
6~1. ?~r 
65. ;:::7 
65 75 
65.74 
65.:::6 
65.::::9 
65 ~=~~ 
65. 9L) 

65.92 
65. ~?6 
tS5. <:~4 
65.97 
65. :~::: 
65.93 
65.99 
66. ~)2 
,;:, . 99 
66.03 
66 07 
66 o:::! 
~;E .. 15 
66. 19 
66.22 
66. ·.:• 1 

66.22 
66.27 .- .- _...., 
l::t~· . .: .. :. 

6.::.44 
66.32 
66.45 

66.40 
r:-:: t:, ?9 
t:· '=· -~ ::. 
66 44 
6f .. 4:3 
66.46 
66.42 
66.42 
6.;_46 
6t: 4? 
"=· ':• . 4 6 
66 44 

0. (10 
-0 . 1 (1 
-0.05 
-~j . 1 1 
-0 11 
-0.0:3 
-0. ~39 
-~1 tf5 
-~2i.ft3 

0. (12 
-[1.1[1 
-0. ~39 
-(1 12 
-0.07 
-0. 13 
-(1. 14 
-0. 12 
-0.(17 
-(1 . 15 
-0. 19 
-f1. 23 

-13.20 
-(t. 2:::~ 

-0.27 
-0.39 
-•.3.41 
-0.42 
-t::":i. 43 
-0.45 
-;) 49 
-0.36 
-f1 50 
-0.51 
-(1. 45 
-0 52 
-,.).55 
--0.52 
-·} 56 
-0.53 
-0.61 
-0. 6::=: 
-0."?1 
-(1. 75 
-~.:1 71 
- ~~i 76 
-~j. :30 
-0.:::6 
-(1. 97 
-(1 :::5 
-~)' 9::: 
-~-:1 ::::.::· 
-(1. 33 
-(1 92 
-0 '3:3 
-Ct. 97 
-(1. ~~6 
-0. :?9 
-0.95 
-0.94 
- ~) ·~:..~ 

-0 96 
-(1. ·~·.:, 

-~.:.1 S? 



1125 
1127 
1129 
1131 
1133 

1137 
1139 
1141 
1143 
1145 
1147 
1149 
1151 
1153 
1215 
1235 
1255 
1315 
1335 
1355 
1415 
14.35 
1455 
1515 
1535 
1555 
1615 
1635 
1655 
1715 
1735 
1755 
l ::.15 
1:::35 
i :::55 
1915 
i:.~35 
1955 
2015 
2~3.35 
2(155 
2115 
.-. II -, 1:' 

.::: i .;. ·-· 
2155 
.-,.-, c c 
o=.L J. ·-' 

2235 
.-, .-. r.:- r= 
.::..:_.J._I 

2315 
2335 
.-, -c:-c 
.:.. -~··-· ·-' 
0015 
0035 
0055 
0115 
~3135 
0155 
(1215 
~)235 

0255 
.. :1355 
0455 
(1555 
(1655 
~)755 

~:,;::55 

1055 
l 1 l 4 

-
72.19-~; 
74.193 
76. 193 
7:=:. 193 
8(1.193 
:::2. 193 
84. 193 
t:6. 193 
8f~. 193 
9~:1. 19.3 
92. 193 
94. 193 
96. 193 
98. 193 
12~3.150 
141:.1.16~:1 
16(1. 16~3 
18~21. 17(1 
20~). 150 
22~1. 150 
241~1 . 1 ~·0 
260. 07~} 
280. (170 
3~1t1. 07~:::1 
32(1. 070 
34(1. [17(1 

36\:1. 070 
3:::0 ~)7 0 
4~:::10. t17t:1 
42~:::1. t17t1 
44i}. 07(1 
460.03(1 
48(1. 03~:::1 
50~:::1. 030 
520. ~2130 
54~1. 03(1 
56t1. 03~) 
5:::o. 030 
600.030 
620. ~330 
64(1. 1 7(i 
660. ~150 
6B~3. 050 
700.050 
72~21. t15~) 

74'::1. 1 ~)0 
760. 1 tH) 
7:::~} 1 (1(1 

:::.)~1. 1 (10 
:::20 . 130 
:::4t:.:1 . i 30 
:::6J-;.1. 130 
::: ::: l1 1 .3 (1 
9(1~j 130 
920. 13(.1 
940. 1-3~=1 
960. 1 3(1 
9:::o. 1·3•=1 

1000. 1(1(1 
1060. 30t1 
1120. 30~.::t 
11 :?,(1. 31)1) 

1240. 3fH} 
1?00.300 
1360. 3~)•) 
142•3. :2(;(1 
1 4 ::: ~j . 2 (1 (1 

149~. 9~=1(1 

A· .. ·-=- t· .;:,·':l-=- 1 e'.:e 

66.51 
66.49 
66.53 
66.53 
66.51 
66.57 
66 57 
66.57 
66.5::: 
66.57 
66. s:::: 
66 56 
66. 5:=: 
66 6(1 
6f" .. 74 .- .- -.-l::t t:· . { t'· 

6~l. 7:3 -- --t:• t.• . .-· ( 

66.79 
66.67 
66.7:3 

66. 6::: .- .- _ __, 
t:•C·- ( _.. 

66.:::4 
6t.es 
66.S2 
66.:::3 
66.:::3 
66- ~~;2 
66- ~:::::: 
6 IS :::? 
66. 16 
66.23 
66.21 
66.25 
66.26 
66.24 
66 ~.:. 
6tS 36 
66.35 
66.3::: 
66.4~J 
66.36 
66. 4(1 
66.~3 
66 .. 32 
66. 2::: 
.- .- _,-
f:rb, .:.; ( 

66.36 
66.31 
66.2::~ 
66. t 3 
66. 2~5 
6~ .. 35 
6..;.c:r:: 
66. 14 
1:·1:·.41 
66.42 
bl:·. 4':· 
66.44 
66.3(1 

t:? 14 

-l . u l 
-~-~1. ~~9 

-•). 96 
-1 . •34 
- i. 02 
-1 . 06 
-1.06 
-1.04 
-1 1 (1 
-1. 10 
-1.11:":1 
-1 . 10 
-1.1(1 
-1.11 
-1.09 
-1 . 1 (1 
-1. 13 
-1.26 
- i -: .. =· J . .:,_•-• 

-1 .. 31 .... 
-1.30 

-1 . 2(1 .. -.. 
-1 30 
-!. 33 ..... 
-1 21 
-1.30 
-1 . 37 
-l . 3:::: 
-1 . 35 
-1.35 
-1.36 
-1 35 
-1. 41 
-1. 3f. 
-~J. 6::: 
-0 76 
-0.74 
-0.77 
-~~)- 79 
-(1. ( ,. 

-D.:::6 
-0 :::9 
-(1. ~::8 
-0.91 
-0. ~-n 
-c1. t:'3 
-~:j. 93 
-0 :::6 
-0. ;::5 
-0. ::::1 
-0 9(1 ..... 
-0.:::9 
- ~=j . :::4 
-0. :::1 
-•}. 66 
-C,. 7::: 
-~1 :::::: 

_, 

-·~1. ?9 
- ~") . t:· ... 
-~j 94 
- ~) ~:.:, 4 
-~~1 . 9:::: 
-a-:1 . '.?? I 

-o.e:z 
-1 7.7 
-1.3.:: 

) 
-1 . 45 
- 1 . .;~ 

. 7-; 
- .1. - ._: .i. 

-: 
T 

I 
i 

~~ 
t 
i 

,......f 
l'=""i i 
~t 

...... ! 
IS::I I 
•:S) 1 

T ...... : 
rn! 
1: .. 1 ! ... 

! 
i 

-I 

rni 
+-l 

; 

..... I 

rn! 
•-fl.L 

i 1 

,_..j 
-t' .··· 

·-----
1 ..... -

..- !--=--===-.,.. 
i 

.~i 

-: 

~i 

ill~ 
... ·Jl 

; 

! 
..... ! 

1"'1 I 
4-' 

I 
·-i 
~r, I 
•.:1_ 

·, 

t 
.. f 

< 

L 

-~~ 

.J 
_l.i-

-----~ 

·' 



::;'l:.::r·tecl .~t 1114 
Lasted 216 07 min 

!nPur 1 (feet): 

Time 

1115 
1115 
11.15 
11i5 
i 1 1 :. 
111':· 
1115 
1115 
1115 
l 115 
ili5 
1 1 i 5 
1116 
111 6 
11i6 
1 1 1 7 
1 l 1 ? 
11 17 
1 1 1 ::: 
1 1 1 ::: 
1 1 1 ::: 
1119 
1 !. 19 
1119 
1 120 
l 1 2 •=1 
112~~ 

1121 
1 . ·::· 1 .L-. 

1 121 
1122 
112:2 
" 1 .-, .-. 
l.t.~~ 

112::?. 
1 1 ~2?. 
1123 
1124 
1 12 4 
l l 24 
1 127 
1129 
l 1 .31 
1133 
l 135 
11 37 
1 1.39 
1141 
1143 
1! 4'.:· 
i.l47 

1 , ~-; 

.1. &. ·-· -· 

~ 1 c- c - .. -· -' 

ET \min) 

~j. Of:4 
(1.167 
(1. 251 
~). 334 
0.417 
0.501 
f1 . 5::::4 
0.667 
~j. 751 
0. :::.34 
0.917 
1 '001 
1.376 
1 71 (1 

2. ~343 
2.376 
2 7H.1 
~~. ft43 
:3.376 
3.710 
4.043 
4.376 
4.?1~21 
:: •. t14 .:~ 
5.~!77 
5.710 
6 043 
6.3?7 
6.710 
7.043 
""7 ~77 
I • ·-' f I 

?.71(1 
:3.043 

:::' 71 (1 

9. 04.3 
9. 3?t. 
~ 710 

10.f143 
12 141 
14.141 
16.141 
1:::.142 
.20 142 
22. 142 
24' 142 
26. 142 
2:3 142 
3(1' 142 
?2. 142 
34. 142 

7( -· • . 
42 

level 

77.94 
7fl_.;2 
75. :?::: 
75 55 
75' 12 
74.73 
74.37 
74' (12 
73.71 
{ ·-~·. 42 
7 ·:t ~ '7 
I .;_. : ··' 

72. ~)::: 
71 . 4:? 
70.94 
7~3 57 
7 (1 .. :"::; 

7 ~:.; 1 ·:· 
69 :?:::: 
69.79 
6?.65 
69. 5~3 
69.43 

69 :.::6 
.:.9.19 
69. 11 
69.f17 
6 9 ~::1 ~J 

6::: 74 
6:::' 70 
6:::. 67 
6f: S4 
r:. ;:~ . 4 :::: 
6:::: 36 
f:::' ·.:••.::f 

6:::' ~~9 
6:~:. (15 

6 ;:~ . W3 
6t:. LJO 
6 7 9 ~:: 
t:·( 9"3 

-16.46 
-12 93 
-10.4~:, 

-)' 15 
-:::: 51 

-7.65 
-l.26 
-6 9l:::1 
-6.55 
-6 24 
-5.95 
-:,. 2~. 
-4 61 
-3.95 
-3.47 
-:3.10 

-2 ?1 
-2.51 
- -=· -; ·-:: 

'- . ·-·-
-2. 1? 
-2.06 
--l . '96 
-1 ~:::6 

-1. 73 
-1 71 
-1 '64 
-1 60 
-1 53 
-1 4:::: 
-1 . 44 
-1. 3:::: 

-1.30 
-1. 27 
-1 2:~ 
-1 . ·:::o 
-1 . 17 
-1. u 1 
-0 ::::9 
- ~) . :::2 
-•.:.1. 75 
- ~j "=· t:· 
-(1 65 
-~::t 62 
-ct s~::: 

-J-~1. 5~, 

-c1. 53 
-(1 :::>:::1 
- ~-1 . 4~ 
->::1 ~~. 

-1159 
1201 
1203 
i205 
i 2(17 
12~~)9 

1211 
1213 
1215 
1217 
1219 
1221 
' ·:' -:1-: 

.... .:.....~ ·-· 
1225 
1227 
1229 
1231 
123.3 

1241 
1243 
-· .-, -~ c= l .::."t ._1 

1247 
i249 
i251 
1253 
1255 
1315 
' ~ ---..-
1 .;: .. ;. ::o 
1355 
!415 
1435 
1 4 ':ol 

44 
46 
4::: • ·~ 
51). 142 
52. 142 
54' 142 
56. 142 
5:::. i 4:::: 
6(1' 142 
62. 142 
64' 142 
bb 142 
:;:::. 142 
((1. 142 
72.142 
74 142 

7::::. 142 
:::1}. 142 
:::~::.142 
:34. 142 
::::,:,' 142 

9~:::1. 142 
92. 142 
94. 142 
96. 142 
9:::. 142 

1 [11:). 140 
120.31~) 
1 4(1 31 (1 
16(1.310 
1 ::aJ .320 
200 32(1 

216.070 

-25 

i 
. I 

~I ... 
i 
I 
i 

-J._ 

i 
;.-... l 

j 

(S.I ! 
I 

-t 
!::1 : 

~::·+ 

~' ,., 
·-~ .l 

-
6 7 :=!7 
67. ~::7 
67. :=:6 
.--.,. ol; 1:' 

1::1 ( , t:1._J 

67. ~::5 
6?. :::5 
67.:::3 
67. :=:2 
67. 8~~ 

67' :::(1 
67. :=:2 
67 :3(1 
67.:::0 
67.79 
67.79 
,....._ --t::·,.. ~- { 
t.7. 76 
6-7.76 
67.77 
67. :::~::~ 

67 :::o 
67. :::(f .-- --t.!(,{( 

67 76 
6-?. ?3 
,::.7. 69 
67. 7(1 
.---.. .-...., 
t::l ( . t:• { 

67. 6'3 
67 67 .- _, .-..., 
'=',.. . b { 

·-. 

-0.40 
-0.39 
-0.39 
-0. 4(1 
-(1. 41'~ 

-t1. 39 
-0.37 
-(i. 37 
-0.37 
-0.36 
-(1. 35 
-0.35 
-0. '33 
-0.33 
-~). 35 
-f1. 33 
-6.33 
-f1. 32 
-0 32 
-0. 3t3 
-~3. 29 
-(1. 29 
-0.30 
-(1. 33 
-t1. 33 
-0.33 
-0.30 
-0.29 
-0.26 
-0.22 

-0.20 
-~1. 22 
-0.20 
-(1. 20 

•., 

·-, 



::> 

•r• 
.-.. 

...... 

-1 

I 

;_.j 
T 
I 
l 

.... I 
·t 
I 
i 

;t 
I 

.-; 

,::) I 
•:S)l 

I 
J ,...... ~ 

rnl 
(·J I 

T ........ , 
rn! 
-"-I 

T 
I ....... , 

rn! 
·:..11_ 

InPut 1 (<!.feet··, 

·' 

In F· u t: 

.-. ~ 

... 
·' 

i 

.r'.· 

,/ 
... 

i 
I 

·' 
/ 

~.:.: ._1 

,_.I 

i 
! -+ 
l 
i 

r-! 

'~'-L 
I 

' r-i 
·::· ! 
·::· ' 1" 
,....i 
fT] ! 
(Ljl 

.-: 
iTli 
~l 

I 

I 
...... ! 

rn! 
•-fJ~ 

_ .. -----·· 
.. ----

.-· 

.-.. -· 

1E3 

i 

l 
I 

I 

InFu1: 2 (feet..': 

Time ET (min> 

11 15 
: 1 i 5 
111':· 
1115 
l 1 1 5 
l l 1 5 
1 l 1 5 
J. 11 5 
1 i 15 
! 1 15 
l 115 
• , -i C"' 
.L .l .i. ._1 

1116 
11 .iS 
ii16 
i 1 1 7 
ll 1 7 
i l 17 
11 u:: 
1 11:3 
1 1 1 :::; 
l 119 
l 119 
l 1 19 
1 :i. 20 
:i.120 
1 1 2 [1 

l 121 
1121 
l 1 21 
1122 
1122 
11:22 
l.l23 
1123 
1123 
1124 
1124 
1124 
1127 
1129 
1 1 .3 1 
1 l 33 
1135 
1137 
1i39 
1141 
11--1-3 
l i 45 
114 7 
il49 
i15i 
1152". 
1155 
1157 
J. 15'? 
1201 

12<)5 

1 2>)~! 
l 2 1 1 -. ~ -.. 
.i.- J. ·-' 

ft. 0:::4 
(1. 167 
(1.2':·1 
~J T34 
(1 41 7 
~1. 5f11 
0. s:::4 
l). 66? 
(1. 751 
~J. :::34 
0.917 
1 . (1(11 

1 376 
1 . 711::.1 
2.043 
2.376 
2. 7H:i 
3.043 

.3.?10 
4 (143 
4 376 
4.71~3 
5.043 
~I. 377 
5. 7H.1 
6.04.3 

6 . 7 1 ~~~ 
? . ~:::14.3 
-..., -.... ---. 
{ . . :.. ( { 

7.710 
:::. t:.:H2: 
::: . . 3?7 
:::. 7E1 
9.043 
9.3?6 
9.710 

10 (143 
12 141 
14.141 
16. 141 
1::: 142 
2~1.142 
22. 142 
24 142 
26 142 
2:::: 142 
.3l1.142 
.32 142 
34. 142 
36 142 
.3:::. 142 
4(1.142 
42. 142 
44. 142 
46.142 
4:::. t 4 2 
50 142 
c 

c:; 
<:::" _, 
c: 

·-·· 

7(1. 4:::: 
7t1. ~~5 
?f:t. 2(1 
70 02 
6~. :::2 
69.63 
69.49 
69.35 
6:? i 9 
69.(14 
6::::.90 
6:::' 75 
6:::.23 
67 :::5 
67.5~ 
67 31 
67. 11 
I:• '=• . :? 3 
66.77 

66 52~ 

t:·l:· 4 1 
66.34 
66.23 

66. o:::: 
66.04 
65.96 
65.91 
65. ::~7 
65 :::3 
E.5. ?5 
65. { .:. 
65.6? 
65. t:,~. 
65.t.O 
6~5.5~~ 
6::-1. SE: 
65.54 
.::.s. 3::! 
6~1 2::: 
65. u:: 
65. 11 
65.04 
65.02 
64.99 
64 95 
f,4 '33 
64.91 
64. :::9 
64 :::,::. 
64. ::~5 
64 :::3 
64. :::? 
64. :::o 
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1541 
1543 

----,545 
1547 
1549 
1551 
1553 
1555 
1557 
1559 
1601 
1603 
1605 
1607 
1609 
1611 
1613 
1615 
1617 
1619 
1621 
1623 
1625 
1627 
1629 
1631 
1635 
1637 
1639 
1641 
1643 
1645 
1647 
1649 
1651 
1653 
1655 
1715 

Ave r-a9e 

2 

32 133 
34 133 
36 133 
3:3 133 
40 133 
42 133 
44 270 
46 213 
48 213 
50 213 
52 213 
54 213 
56 213 
58 213 
60 213 
62 213 
64 213 
66 213 
68 213 
70 213 
72 213 
74 213 
76 213 
:3~) 138 
82 12:8 
84 138 
86 138 
:::::3 053 
90 072 
92 072 
94 072 
96 073 
98 072 

U)(t 070 
120 020 

level: 

98 
~39 

~-=- 11 
92 14 
92 17 
92 19 
92 29 
92 27 
92 29 
92 22 
92 22 
92 19 
92 22 
92 11 
92 10 
92 19 
92 13 
92 14 
92 26 
q--. '"'--, -/' c... c. ( 
92 2l3 
92 23 
92 24 
92 27 
92 24 
92 26 
92 30 
92 32 
92 33 
92 27 

92 29 
92 32 
92 32 
92 32 
92 42 
92 37 
73 :::1 

-26 41 
-26 52 
-26 54 
-26 57 
-26 60 
-26 62 
-26 72 
-26 70 
-26 72 
-26 65 
-26 65 
-26 62 
-26 65 
-26 54 
-26 53 
-26 62 
-26 56 
-26 57 
-26 69 
-26 71-) 
-2b 63 
-26 66 
-26 67 
-26 70 
-26 67 
-26 69 
-26 73 
-26 75 
-26 76 
-26 70 
-26 75 
-26 72 
-26 75 
-26 75 
-26 75 
-26 ~35 
-26 :::~} 

-8 24 
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I nF•-~ ~ 2 ( fee t } : 

T i r.-.e ET (min) 
---------

1515 0 0~:10 

1 r= 1 r= 0 084 .J ·-' 
1515 ~3 167 
1 515 0 251 
151 ~. 0 334 
15 15 (1 41 7 
1515 0 501 
151 1:" (1 584 ·-· 1515 0 667 
1 5 1 5 0 ..., C" 

i .._J 1 
1515 (1 834 
1 5 15 (1 917 
1516 1 (10 1 
1 516 1 '777 

·-'I I 

15 16 1 7 1(1 

1 5 1 ~ 2 043 ,.. 
15 1 ? ~. -~-c.. .. -· .. 

I 
-·· t 

1 51 ~ ·:o 71 (1 ,.. .... 
151 :;:: 3 043 
1 C" 1:3 3 377 -· 151::: -· 71 ft 
1 51 9 4 043 
15 19 4 '777 

~· I I 

1 C" 19 4 7 U3 . .) 
152~~i 5 1)43 
1520 5 377 
1520 5 710 
l 1::"·-, 1 6 043 ·-•.::. 
1521 6 -;'77 

._, I J 

1521 6 71 0 
1 r:::"·-·-· .J .- .- 7 043 
1 c---.-. 7 377 .J..:~ 

1 c.-.~. . .) c.. c.. 7 71 0 
1523 :=: - 043 
1523 C• ~~~ 

'-' ~ ( { 

1 C" ·J-; 
..J&:---• 8 710 

1524 9 043 
1 524 9 '777 

~·I I 

1524 9 7 10 
1 c.-. c.-

.._1.:.:, ._i U3 043 
1527 12 127 
1 529 14 1 :27 
153 1 16 075 
1 c:-:; 1 .-. ~375 ·-··-'·J C• 

1535 20 075 
l 537 ·:· ·:> ._ ._ 075 
1539 24 l 

. .• 
1 54 1 26 ~ 

1543 --:• C• ..... _. 

le· . .:e 1 
-------

64 68 
64 """?·J 

I .... 
64 :?1 
·-::::" t:• ._1 09 
65 29 
65 48 
65 h"" - I .- ::::" 
b.J 

.-.-, 
·=- ( 

66 05 
66 24 
66 4 ':• 

'-

66 I:"""? 
·-' j 

66 7ft 
67 23 
~~ 59 t:•i' 
67 91 
MP - ·-· 17 
68 39 
6E: 59 
6:=: 76 
6B ,-.. -. 

o~:· 

69 03 
69 14 
69 23 
69 7 1 -
69 42 
69 46 
69 54 
69 60 
69 66 
6Y 77 

' -· 69 75 
69 0 ":• 

·-· i-

69 :35 
69 f:8 
69 93 
70 01 
7ft 04 
70 (16 
70 ~)7 

70 28 
70 42 
7[1 5(1 
70 5:3 
70 61 
7(1 .- r= 

'::• ._l 

7~1 70 
74 
-;'C" 
I...! 

6 1 evel 
-------

0 ~10 

-0 04 
-0 23 
-0 41 
-(1 61 
-0 :3(1 
-0 99 
-1 19 
-1 -·· -1 56 
-1 74 
-1 :39 
- 2 (12 
-2 "'C" 

._f ·-· 

-2 91 
-:; 2-3 - ·-

- ~· 49 
- 3 71 
- ~· 91 
-4 0:3 
-4 2Ct 
-4 35 
-4 4h 
-4 1::"£::" 

·..J-_1 

-4 62; 
-4 74 
-4 7:=. 
-4 :?.6 
-4 .:, ·-=· -·· .:_ 

-4 9:3 
-5 05 
- ~3 07 
-5 14 
-5 1 ... 
-5 20 
-5 25 
-5 7·-:· .j.:...._ 

-5 36 
-5 3:::: 
-5 39 
-5 60 
-5 74 
-5 :::2 
-~1 90 
-5 93 
-5 97 
-6 02 
-~;:. 06 
-6 ~37 

1545 
1547 

-----rs49 
1551 
1553 
1555 
1557 
1559 
1601 
1603 
1605 
1607 
16(19 
1611 
1613 
1615 
1617 
1619 
1621 
1623 
1625 
1627 
1629 
1631 
1635 
1637 
1639 
1641 
1643 
1645 
1647 
1649 
1651 
1653 
1655 
1715 

34. 13 . .:; 
36. 133 
38. 133 
4(1. 133 
42. 133 
44.270 
46.213 
4f:.213 
50.213 
52.213 
54.213 
56.213 
5:3. 213 
60.213 
62.213 
64.213 
66.213 
68.213 
70.213 
72.213 
74.213 
76.213 
:3(1.13;3 
:::2. 13::: 
::::4. 138 
:36. 13t: 
8:3 . 1)53 
90. (172 
92. ~J72 
94. (172 
96.073 
98.072 

1(10. 07f1 
120 020 

t Jo_• • . !3 
70.85 
70.85 
7(1. 89 
70.91 
70.87 
70 :::9 
70.89 
70.90 
70.93 
70.9'5 
70.93 
7!.:1. 96 
7£1.92 
70.95 
7~3. 95 
70.94 
7~3. 95 
7(1. 98 
70.96 
7(1. 97 
7€1. 9:3 
7(1. 99 
71.02 
70.98 
71.00 
71.(11 
71 . !) 1 
71.02 
71.00 
71 . 01 
71 . !)2 
71. 0[1 
"70. 03 

Ave t".3'3e 1 e· ... ·e 1 = 7(1. 56 

-6.11 
-6. 12 
-6. 15 
-6.17 
-6. 17 
-6.21 
-6.23 
-6. 19 
-6.21 
-6.21 
-6.22 
-6.25 
-6.27 
-6.25 
-6.28 
-6.23 
-6.27 
-6.2? 
-6.26 
-6.27 
-6.30 
-6 _ 2E: 
-t:. 29 
-6.30 
-6.31 
-6.34 
-6.30 
-6.32 

.- ---b.-~~· 

.- ---c . . -=- .,:., 
-6.34 
-6.32 
-6.33 
-6.34 
-6.32 
-5.35 
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1 
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2 (i!.fee-t> 

1 ~:) 
! 

1 ~3 (1 
! 

.. ,.... ~ 
l c. . .:;, 

I 

~t ----------. 

I 
---. 

·····-·-., 

] 
·~t 
~I 

·=·+ ;_$) 

~I 

~I 

-T fTl! 
~t 

~I 
(J"1l 

lnFu"l: 3 (feet): 

Time 

1515 
1515 
1515 
1515 
1515 
1515 
1515 
1515 
1515 
1515 
1515 
1515 
1516 
1516 
1516 
1517 
1517 
1517 
1518 
151:::: 
1518 
1519 
1519 
1519 
1520 
152(1 
1520 
1521 
1521 
1521 
1522 
1522 
1522 
1523 
1523 
1523 
1524 
1524 
1524 
1525 
1527 
1529 
1531 
1533 
1535 
1537 
1539 
1541 
1543 
1545 
1547 
1549 
1551 
1553 
1555 
1557 
1559 
1601 
1603 
16(15 
1607 
16~)9 

ET (min) 

(1. (Hjf1 

(1. (1:::4 

(1. 167 
(1. 251 
~1. 334 
0.417 
0 . 5(11 
f1. 584 
0.667 
0.751 
0.834 
0.917 
1. 001 
1.377 
1.71~3 
2.043 
2.377 
2.71(1 
3.043 ...... _ __, ...... .. ~ -· .
·-· • ·-' t I 

3 710 
4.043 
4.377 
4.710 
5.043 
5.377 
5.710 
6. 1]43 -- ._ ............ 
'=• . -~· ( ( 
6.710 
7.043 
7.377 
7.710 
::: . ~343 
C• 777 
'-' • ·-' I I 

:::.710 
9.043 
9.377 
9.710 

11-.::1.043 
12. 127 
14.12? 
H::. 075 
1:::. ~~175 
20.f.:175 
22. ~375 
24.447 
26. 1 T3 
2:::. 133 
30. 133 
32. 1~.3 
34. 133 
36. 133 
3:3. 133 
40. 133 
42. 133 
44.270 
46.213 
4:.:· ·::·t3 
5t 
r= 
._), 

5· 

level 

64.69 
64.73 
64.45 
64.47 
64. 6~~1 
64.:31 
64.:36 
65.22 
64.93 
65.29 
65.01 
65. (14 
65. 1 (1 

65.61 
65.42 
65.59 
65.75 
66. 2(1 
66.24 
.- .- --0 t:• . -~ { 
66. 12 
65.97 
66.34 
66. 13 
66.69 
66.46 
66.8(1 
66.36 
66.42 
66- f.{ 
66.73 
66.97 
66.53 
67 07 
66 :::1 
66. :=:9 
66.94 
66. 7~1 
67. 2(1 
66.:::7 
66. :3~: 
67.28 
67. 19 
67.36 
67.68 
67.45 
67.21 
67.52 
67.33 
67 65 
67.32 
67.56 
67. 6(1 
67. :31 
67.63 
67.39 
67.61 
67.:3:3 
67 60 

::.~ 

t.l e· .... 
----""'"" •'-

(1 . 00 
-0.04 
0.24 
0.22 
0.09 

-~3. 12 
-(1. u:: 
-~j. 5:3 
-0. 2!5 
-0. 6>3 
-0.32 
-0.3'5 
-0.41 
-~3. 92 
-0.73 
-~3. 9(1 
-1. (16 

-1. 51 
-1.56 
-1.6:3 
-1.43 
-1.28 
-1.65 
-1.44 
-2.(113 
-1 . 7 7 
-2. 
-1. 

1 ~·"-- ,· .. 
. t ·-· 

-1 . 3':: 
-2.04 

-1.:::4 
-2.38 
-2.1:2 
-2. 2[1 
-2. 2~5 
-2.01 

-2. 18 
-2. 19 
-2.59 
-2.5[; 
-2.67 
-2. 9'9 
-2.76 
-2. 5,2 
-2.~::3. 

-2.64 
-2.96 
-2. 6"3 
-·J 07 

.:_ • •-• I 

-2.91 

-2.~L 
-.3. 19 
-2.91 
-2.96 
-2. 9"( 

-2.99 



---r6t 1 56 ~ - --
.. -

1 613 ~.-. - -
._10 .. 

1615 6~3 213 -
:-.:. .. · 

1617 62 213 67 
1619 64 "213 67 
1 621 66 213 67 
1623 6·=· ·-· 213 h..., - ( 

1625 7~1 213 67 1 - .-,...,. 
b.::..- 7? 

I- 213 67 
1 ·-·::-.::, t>-~ 74 21 3 -~ 

1631 76 - -· 

'"' - ·-· 
1 635 80 - - -· .. " -
1637 8~' .::. 1 ~- ·~ 
1 639 84 1 7 .. 

·.J 

1641 86 13f: 67 
1 643 ,-.. ~ 

·=· ·=- ~353 67 
1645 9(1 (172 --01"' 
1 647 92 072 67 
1649 94 (172 67 
1651 96 073 67 
1653 9::: 072 67 
1 655 i t10 ~37't1 68 
1715 120 020 67 

Avera"3e le· ... ·e l : t=;"7 
-I 47 

-0 -..,: . 
:-1 

~· 
""!'3 -2 
70 - 7 

·..} 

66 - 2 
713 - 7 ·-· -o t . ._. -2 
4"7 ·-· _·'j 

<.... 

96 - "7 ·-· ·- -2 
7'~- - 7 ·-· 
-'-

, 
_-'j 

'-
r " -z 

: t;;"_ -3 
4:3 - 2 
71 - .:-
74 - ~· 
""''J ( .:... - 3 
·=- -=· ._. '..J - ..:,. 
7'? - 7 
I <.... ~· -=- .-. -( L: ~· 
02 - -~l 

46 -
-~ 

~::n 

·~·· ..::..:: 
74 
01 
Q"'? 
-·I 

01 
99 
74 
-"")-::' 
.;.. I 

78 
07 
99 
:::<1 
26 
79 
02 
(16 
(13 
20 
t13 
03 
77 ._ . .._, 
-::"-=' 
I .. 

.... 
3 
i[l 

..... 

.. -.. 

-4 1 

· .. 

.:::;;--·----· 
... -:;_---

_;..-:--.;,--:----· 

. I 
..... l ----1 ----r 

_-.:--J. 

~ 

1 . ~ 

r--------

1 

..... t -;:.-
T ---~· 

I ···--.. 
..... --~ 
·=ri 1-T ·, 
..... , \ 
:;!! £ 

~ 
I 

..-.! 
ml 
+-I 

T ..... , 
iTll 
(.'11 

) 

., 
) 



InFut. 4 ( fee 1: ) : 

\ 

Tin,e ET (min) 1 €''•.•'€' l 61 e\le 1 1539 24 - -I -f1 94 --------- ------- ------- 1 541 26 ' ~ - 1 06 - - ·-15 15 0 0(1(1 ~c: ~c: [1 00 1543 .-. r. 1 ~~ - :; - 1 (15 .. b.._t t:• .._f 
C. C• ~...!· ,.._, ":" 

1 515 (1 (1::::4 .- 1::" ...,....,. -0 12 1 545 30 133 66 (""I~ -1 (15 1:··-· .. .. 
1515 0 167 ·-t:" ~:0 -(1 15 1547 ?·::· 1 .:. . .:. 66 69 -1 04 I:··-' ·-•.:-. 
1 51 C" ~) 251 .- C" f:l -~1 1 6 1 549 34 133 66 69 -1 ~34 ·-' I:· ._1 

1 515 0 334 65 86 -0 21 1551 ~'=· 133 66 72 -1 H-:;o 
-I 

1 515 0 417 65 89 -0 24 1553 3::: 133 66 71 -1 06 
151 C" 0 5t11 ~c- :::6 -0 21 1555 4(1 1 33 66 '77 -1 1 .-. ·-' t:• ·-' I I .::. 
1 r::" 1 <::" 0 5t:4 65 B5 -0 20 1 C'" C" -:t 42 133 66 ~·=- -1 12 ~I ·-· ·J-• ( ( ._. 
1515 0 667 ~c 78 -~3 13 1559 44 270 66 75 -1 10 f::.\.._1 

1515 0 751 ~r= 92 -1:3 "J7 1 6(11 46 213 66 79 -1 1 4 t;:.._l 0:...1 
1515 0 834 65 '·-=· -(1 .-.~ 

16(13 4-=- 213 66 76 -1 1 1 0•-• ~-:.' ·-· 1 r::" 15 0 91 7 65 .;, 7 -0 .-. .-, 
1605 50 213 66 76 -1 1 1 ·-· '-'I .::...::. 

1516 1 (10 1 ~r= t:6 -0 21 1607 C" ~. 213 66 66 -1 01 I:· ._1 .Je, 

1 E:" 16 1 ~~~ .- C" 90 -0 24 1 6~39 54 213 66 7Q - 1 14 ·-· ~{{ '=··-1 ' -1516 1 71 0 65 91 -(1 26 161 1 C" ~ 213 66 :35 -1 20 ~·t::· 
1 r::" 17 ·:;. 04.3 65 C.• C• -0 ·:·~ 1 6 1 "7 C"' ·=- 213 66 .-.c -1 20 ~· .:.... '-'\_I '-...., ·-· ._l._l ·=··,.) 
1517 2 '777 M;<= 93 -[1 ~7 1615 60 21 "7 66 :::o -1 15 -·· f 

- ._1 .:...o 
~· 1517 2 7 10 65 Q7 -0 32 1 6 1 7 62 213 66 :::s -1 20 -· I 

1518 .. 043 ·-I:" 94 -0 2~3 1619 64 21 66 63 -[1 9:::: -· t:.•.._l 
~· 

1 E:" lB "7 ~~~ 66 ~34 -0 39 1 621 66 213 66 :::o -1 14 ~I ·-· .:.. l { 

15 1 C• 71 0 66 ~32 -0 
~·· 1623 68 21 "7 66 •.. -. - 1 . ~ ._. 

~· ~· ·=·..::. 1 C" 19 4 043 66 07 -I] 42 1 625 7(1 213 66 79 -1 ~' 
151 9 4 777 66 (t::: -0 43 1627 72 213 66 .· . - l I:A~ ·-· t ' I ·-1 C" 1 9 4 7H1 66 1 0 -0 45 1 629 74 21 7 66 85 -1 213 ~· ._, 
1520 C" 04.3 66 1 3 -0 4·=· 1631 -, .- 21 "7 66 f:4 - 1 19 ·-· ._, 

( '=· ·-· 1 52€1 C" 377 66 1 5 -0 50 1 635 :::0 13:3 66 ::: 1 -1 1 6 ·-· 
152~3 r:: 710 6E. 13 -0 4•::• 1637 :=:2 17C• 66 B9 -1 24 ·-· ·-· ._.._. 
1 521 6 1)43 66 1 7 -0 ~-::· 1 639 :34 13:3 66 ::: 1 -1 1 6 ·- ~ 
1521 6 377 66 20 -[1 c= 1641 :36 138 66 :::9 - 1 23 .._1._1 

1 521 6 71 (1 66 2(1 -0 55 1643 :::::: 053 66 ~37 -1 ·-:)•"') 
~.:._ 

1522 7 043 66 24 -0 59 1645 90 072 66 9tt -1 25 
1 ~--.~. 

...,. 377 66 20 -(1 55 1 647 92 ~372 66 :37 -1 ·::- •"j ~ .- ( 
.;_.:.._ -~~ 

1 <::" ·") ':• 7 710 66 19 -0 54 1649 94 072 66 :-::9 - 1 24 ·-·~.:.... 

1523 :3 043 66 24 -0 59 1 651 96 07.3 66 ::!::: - 1 23 1 523 8 377 66 1 .-. -(1 1:::"7 
1653 98 072 66 :::9 1 24 C• ._t._. -

1 C'" ·'j-: •j 710 613 26 -~] 61 1 --~C" 1 (11) (170 66 ~39 -1 24 ·-·.:... ·.J •..J 0 ·-' ·-' 
1524 9 04.3 66 28 -(1 63 171 <= 120 020 66 69 - 1 ~)3 ._1 

1 524 9 377 66 .-. C" -0 60 ..::. ._1 

1524 9 710 66 3(1 -0 65 Ftve,.-age level : 66 69 
1 525 10 (14.3 66 34 -0 6:=: 
1 <::"':•7 12 1 ~J7 66 40 -0 ~C" 

·-' ..:,_ I .:....o 
( ·-· 

1 529 1 4 1 •J7 66 r::~ -0 :3:3 '-I ._ .. :,. 
1 531 1 6 075 66 C" .-

·-''=' -0 91 
1 r:-:"7 

·-' ·.J ._. 1 .-. ·=-
.--,-~ 66 60 -0 94 

1535 2(1 - .::: <18 -0 :::3 
1 537 .-. --, 9 -(1 Q"7 .::..::. -· ·-· 
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InPut 1 '·feet .o' 

T1me ET (minJ level i!.level 

1715 
1715 
1715 
1715 
1?15 
1715 
1715 
1715 
1715 
1. 15 
1716 
1716 
1716 
1 ( 16 
171..-
1 ;:' 1 ( 
1717 
L 1::~ 
i 7 u:: 
1 d:3 
1719 
1719 
1719 
1720 
1720 
1720 
1721 
1721 
1721 
1722 
1722 
1722 
1723 
1723 
1723 
1724 
1724 
1724 
1-;-'25 
1727 
1729 
1731 
1733 
1735 
1737 
1739 
1741 
1743 
1745 

0 084 72 92 -7 35 
0 167 72 53 -b 96 
0 251 72 15 -b 58 
0 ~~4 71 84 -b 27 
0 417 ..-1 56 -5 99 
0 501 71 29 -5 72 
(1 584 
~3 66? 
(1 751 
(i :334 
0 91.-
1 0(11 
1 37b 
1 710 
2 043 
2 -~~6 
2 t'10 
.:.. 04.3 
3 376 
.:.. 710 
4 (143 
4 ?76 
4 ..-10 
5 043 
t::' --.---. 
.._1 ·-'I I 

5 71 t1 
6 043 
6 ·-1 1 t 

6 d~J 
7 043 
7 377 
7 7H:1 
8 ~343 

:3 -~· { ... 
8 710 
9 043 
9 376 
9 71f1 

10 043 
1:::: 134 
14 134 
16 155 
u:: 1.:. .... 
2~3 1 9:.3 
22 1 :=:? 
24 1:=:7 
26 1:37 

30 123 

71 04 
70 :33 
70 74 
7(1 71"::1 
7(1 60 
7>:1 47 
69 63 
69 10 
6t; 70 
6:::: 41 
6t: 1::: 
67 3:::: 
t:• ( :=: 2 
6( 67 
67 54 
67 43 
t:• ( -~· .:.. 
67 21 
67 1.:.. 
6 7 ~:)4 

66 97 
66 9€1 
66 84 
66 78 
66 71 
.- .- ---L• 0 t.• ( 

66 62 
66 58 
66 54 
66 49 
66 46 
6t:. 43 
66 41 
66 25 
6 6 1 ·:. 
66 ~)5 

65 97 
65 93 
65 9(1 
65 :::6 
65 t:'3 

65 ( { 

-5 47 
-5 26 
-5 1 ~? 
-5 13 
-5 J.j3 
-4 90 
-4 06 
-.:.. 53 
-3 13 
-2 :34 
-2 61 
-2 41 
-~ 25 
-.;:_ 10 
-1 97 
- i :36 
- i ... '=· 
-1 64 
-1 56 
-1 47 
-1 4(1 .. ~~ 

-J. .:..~ 

-1 27 
-1 21 
-1 14 
-1 09 
-1 (15 
-1 01 
-0 96 
-.::1 92 
-0 89 
-0 86 
-0 84 
- .. ) 68 
-~3 55 
-t1 48 
-0 40 
-~) 36 
-(1 33 
-0 29 
-f1 26 
-t1 23 
-[1 2(1 
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Ir-wu't 2 ( fee"t)' 

Time ET (min) 

1715 
1715 
1715 
1.--15 
1715 
1715 
1715 
1715 
1715 
1715 
1716 
1716 
1716 
1716 
1717 
1717 
1717 
1718 
171 f: 
171:3 
1719 
1719 
1{19 
1720 
1 72(1 
1720 
1721 
1721 
1721 
1722 
1722 
1722 
1723 
1723 
1723 
1724 
1724 
1724 
1725 
1727 
1729 
1731 
1733 
1735 
1737 
1739 
1741 
1743 
1745 

0 €1:34 
0 167 
(1 251 
0 334 
0 417 
0 5~::n 
(1 584 
0 667 
0 751 
0 :334 
0 917 
1 (H31 
1 376 
1 71 (1 

2 043 
2 376 
2 71 ~::1 
.:.. 043 
3 ~·(6 
3 71 ~j 
4 043 
4 376 
4 710 
5 (143 

5 710 
6 043 
6 377 
6 710 
7 043 
7 377 
7 71 ~3 
8 043 
8 377 
8 7U3 
9 ~:::143 

9 376 
9 710 

10 (143 
12 134 
14 134 
16 155 
18 137 
2(1 198 
22 187 
24 187 
26 187 
2:3 1f:{ 
30 123 

lt?\•'el 

69 69 
69 52 
69 37 
69 22 
69 (17 

68 92 

68 65 
68 5(f 
68 40 
68 28 
68 20 

67 54 
67 31 
67 10 
66 95 
66 79 
66 67 
6t: 55 
66 45 
.- .- -.· l':•t• .:.,t• 

66 27 
66 21 
66 12 
66 06 
65 99 
65 '33 
65 89 
65 :34 
65 79 
65 76 
65 71 
65 66 
65 64 
65 61 
65 56 
65 54 
65 51 
65 36 
65 24 
65 17 
65 12 
65 06 
65 03 
64 98 
64 95 
64 91 
64 9(1 

-~. Ol 
-4 :34 
-4 69 
-4 54 
-4 39 
-4 24 -1 
-4 09 ..... 
-.!J 97 
-.- o--:· ._. ·-·a:-

;:! 
iD 

- '7 ?·J 
·-• I ..:._ .·-. 

-.:.. 6(1 3 
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-2 42 
-2 27 
-2 11 
-1 99 
-1 :37 
-1 77 

-1 59 
-1 53 
-1 4.:1 
-1 38 
-1 ~·1 

-4 .-. C" - .1. .::,.._, 

-1 20 
-1 16 
-1 11 
-1 o:::: 
-1 03 
-f1 9:3 
-(1 96 
-0 93 
-0 :=::::: 
-fi ::::6 -1 

...... 
-0 :::3 3 
-0 6t: •1• 
-0 56 

-~ 

-f1 49 :3 
-0 4.:1 ,.... 
-(1 3::: -· 
-0 35 ·-
-(1 30 
-(1 27 
-o 23 
-0 22 
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lnFu1: 3 (feet>: 

Tir.-.e ET (min> 

1715 
1715 
1715 
1715 
1715 
1715 
1715 
1715 
1715 
1715 
1716 
1716 
1716 
1716 
1717 
1717 
1717 
1 71:::: 
171::: 
1 71::: 
1719 
1719 
1719 
1720 
1720 
1720 
1721 
1721 
1721 
1722 
1722 
1722 
1723 
1723 
1723 
1724 
1724 
1724 
1725 
1727 
1729 
1731 
1733 
1735 
1737 
1739 
1741 
1743 
1745 

0.084 
0.167 
l3 . 251 
l~1. 334 
0.417 
0.501 
0.584 
0.667 
(1. 751 
~j. 834 
0.917 
1 . 0(11 
1.376 
1.71(1 
2. (143 
2.376 
2.710 
3.043 
..... --.-
-~ .. -~· { t:• 
3.710 
4. (143 
4.376 
4.? 1 (1 

5.043 
5.377 
5.710 
6.043 
6.3?7 
6. 7H:1 
7.043 
-: ---( . -~· { { 

7.710 
::: . (143 
:3. 37? 
8.710 
9.043 
9.376 
9. 7P3 

10.043 
12. 134 
14. 134 
16. 155 
u::. 137 
20. 19:3 
22.187 
24 . 1 :::7 
26. 187 
2:::. 1:::7 
30. 123 

67.54 
67.27 
67.37 
67.41 
67. 1 (1 
67.05 
67. oc: 
66.96 
67. 17 
66.:37 
66 :=:3 
67.07 
66.90 
66.74 
66.62 
.- .- C'...., 
t:• t:' . ._1 ~~ 

66.43 
66. 10 
66.24 
65.92 
66. 10 
65.:35 
65.72 
6.5. 94 
65.61 
65' ~3~} 
65.77 
65.47 
65.42 
65.64 
65.41 
65.32 
65.58 
65.27 
65.23 
65. 2l:1 
65. 17 
65.44 
65.40 
65. 19 
64.91 
64.:37 
64. :::o 
65.04 
65 00 
64.97 
64.94 
64.66 
64.94 

-2.85 
-2.5:3 
-2.68 
- ·'j 7 ·'j 

'- . I s;.... 

-2.41 
-2.36 
_--:. '77 ..;_ .. _._, 
-2.27 
-2.4:::: 
-2. 18 
-2. 14 
-2.38 
-2.21 
-2. f15 
-1.93 
-1. :34 
-1.74 
-1.41 
-1.55 
-1.23 
-1.4 ,., 
-1 . 1 ·" 
-1.03 
-1.25 
-0.92 
-1 . 11 
-1. 0:::.: 
-0.78 
-0.74 
-6.95 
-(1. 72 
-0.63 
-0. ~:9 
-0.5:3 
-0.54 
-0.51 
-0.48 
-0.75 
-0.71 
-0. 5(1 
-0.22 
-(1.1:3 
-(1. 11 
-0 35 
-8.32 
-0.28 
-0.25 

0 03 
-(1 . 2c:- .. 
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InP1.~t 4 (feet): 

Time 

1715 
1715 
1715 
1715 
1715 
1715 
1715 
1715 
1715 
1715 
1716 
1716 
1716 
1716 
1717 
1717 
1717 
171::: 
1718 
1 7 1 f; 
1719 
1719 
1719 
1720 
1720 
1720 
1721 
1721 
1721 
1722 
1722 
1722 
1723 
1723 
1723 
1724 
1724 
1724 
1725 
1727 
1729 
1731 
1733 
1735 
1737 
1739 
1741 
1743 
1745 

ET (min) 

0 0:::4 
0 167 
0 251 
~1 334 
~3 41? 
~3 5€11 
0 5::34 
~1 667 
0 751 
(1 834 
(1 917 
1 [1~11 

1 376 
1 710 
2 [143 
2 376 

- ----~· -~· ... t• 
3 710 
4 043 
4 376 
4 71[1 
5 [143 
5 377 
5 71 ~t 
6 043 .- _ _,_ 
t:• .:, ( { 

6 710 
7 [143 
~ 

{ ..j({ 

7 71 [1 
:=: 043 
:3 377 
B 71 [t 
9 043 
9 376 
9 710 

10 [143 
12 134 
14 134 
16 155 
lt: 137 
20 198 
22 18 7' 
24 1:37 
26 187 

3(1 12 3 

,... .- --.. Ot:• { .:,. 

66 75 
66 66 
66 66 
66 70 
66 74 
66 69 
66 62 
66 69 
66 71 
66 72 
66 72 
66 62 
66 67 
66 66 
66 52 
66 62 
66 59 
66 59 
66 50 
66 52 
66 52 
66 46 
66 51) 

66 37 
66 45 
66 41 
66 32 
66 31 
66 31 
66 34 
66 32 
66 30 
66 27 
66 29 
66 27 
66 25 
66 20 
66 25 
66 17 
66 07 
66 05 
65 97 
66 03 
66 01 
66 00 
65 97 
65 95 
65 81 

-1 o:::: 
-1 10 
-1 (1[1 

-1 01 
-1 05 
-1 09 ..... 
-1 04 
-0 96 
-1 04 .. -.. 
-1 06 
-1 07 ..... 
-1 07 ··-·· 
-0 97 
-1 02 
-1 01 
-[1 :::7 
-(1 97 
-[1 94 
-0 94 
-ft !35 
-~~1 87 
-0 87 
-0 8Ct 
-0 85 
-(:t 72 
-0 :30 
-(1 { '=• 
-0 67 
-(1 66 
-0 66 
-(1 69 
-0 66 
-0 65 
-0 62 
-(1 64 
-0 61 
-0 60 -l 

-0 54 
...... 
3 

-(1 59 ;"[1 

-~~1 52 
-(1 42 
-8 4~1 

.~ 

3 ..... 
-(1 31 ""': -
-IJ 38 ·-· 
-6 36 
-~1 .35 
-0 32 
-0 30 
-0 15 
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Figures 1 through 21 



Figure 1 
Figure 2A 
Figure 2B 
Figure 3 
Figure 4A 
Figure 4B 
Figure 5A 
Figure 58 
Figure 6A 
Figure 6B 
Figure 7 
Figure 8 
Figure 9A 
Figure 98 
Figure 10 
Figure 11 
Figure 12 
Figure 13 
Figure 14 
Figure 15 
Figure 16 
Figure 17 
Figure 18 
Figure 19 
Figure 20 
Figure 21 

Appendix F 

Figures 1 through 21 

Site Location Map 
Log of Well MW-12 
Log of Well MW-12 (cont'd) 
Particle Size Analysis 
Log of Well MW-13 
Log of Well MW-13 (cont'd) 
Log of Well MW-14 
Log of Well MW-14 (cont'd) 
Log of Well MW-15 
Log of Well MW-15 (cont'd) 
Log of Well MW-16 
Log of Well MW-17 
Log of Well PW-1 
Log of Well PW-1 (cont'd) 
Geologic Cross-Section A-A' 
Geologic Cross-Section B-B' 
Geologic Cross-Section C-c• 
Static Piezometric Head 
Static Water Table in Upper Aquifer 
Static Piezometric Head in Lower Aquifer 

Harding Lawson Associates 

Specific Conductance Values in Upper Aquifer 
Trichloroethylene Concentrations in Upper Aquifer 
Piezometric Head at End of Pumping Test 
Water Tab 1 e in Upper Aquifer End of Test 
Piezometric Head in Lower Aquifer at End of Test 
Proposed Soil Boring Locations 
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~ 

- 11> 

WELL CONSTRUCTION !6 ~ 
Ill , 
0 (/) 

Equipment Hollow Stem Auger/Rotary Wash 

Elevation 5041.81' Date 8/22/84 
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BROWN SANDY SILT (ML) 
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1----Wellscreen 

~"'RNI11..1!1f-ll 

6310,013.12 

ground-water· level on 10/6/84 
flowing sand condition 

switch to rotary wash 

BROWN SILTY SAND (SM) 
dense 

BROHN SAND {SH) 

Sparton Technology, Inc. 
Albuquerque, New Mexico 
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A 1 buquerque, New Mexico 
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H•rdlng uwson Asaocl•t•• 
Eng1neers. Geologists 
& Geophys1c1sts 

JOB NUMBER 

6310,013.12 
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Silty Sand (SM) (spooned sample) 
Analyzed by HLA 
Sand (SW). (washed sample) 
Analyzed by Rodgers and Co. 

Particle Size Analysis 
Spartan Technology, Inc. 
Albuquerque, New Mexico 
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WELL CONSTRUCTIOtl - "' i5 r: 
0. E 
Q; 

Equipment Rotary Wash 

"' UJ 

._ s tee 1 Pro tee tor Pipe 
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--rr=.,-----:-:-_-::---;-:::-;----------
with Locking Cap O BROWN SAND (SW) 

Elevation 5043.35' Date 8/28/84 

medium to fine-grained 

Grout 
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10 

15 COARSE BROWN SANDY GRAVEL (GW) 

20 BROWN SAND (SW) 

25 

30 GRAY BROWN CLAYEY SILT (ML) 

Bentonite 

:::1-c-- Sand Pack 

~: Wellscreen 

~ H•rdlng L•waon Aeeocl•t•e 
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~ & Geophysicists 

- "' .c 1i 
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(Continuation of Log) 
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DENSE GRAY CLAY {CL) 

COARSE BROWN GRAVEL {GW). 

i 
60 -i 

I ground-water level on 10/6/84 
I 

75~ 
I 

80 _I 

GRAY SILTY CLAY (CL) 
dense 

BRO>!N SILTY SArm (S~1) 

BRO>IN SAND (SW) 

LOG OF WELL MW-13 
Spartan Technology, Inc. 
Albucuerque, Hew Mexico 
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Spartan Technology, Inc. 
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GRAY GRAVELLY CLAY (CL) ~ 
BROfiN GRAVEL (GH) 

. 
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LOCl OF WELL MW-15 
Spartan Technology, Inc. 
Albuquerque, Hew Mexico 
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BROl-IN SILTY SArlO ( Sl1) 
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I 
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Spartan Technology, Inc. 
Albuquerque, New Mexico 
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--Steel Protector Pipe 0 "' 

[quip!TlenL_ --~~l_I<!__W SJ:em ~~~Qr_r__ __ 

Elevation_J04 7. 5.J_'_Date___j]il_6L!B__ 

with Locking Cap 0 Tr71 OROf/N SAND (SW) 

Grout 

Bentonite 

PID Value 
100 ppm 

PID Value 10-
200 ppm 

PID Value 15 
200 ppm 

PID Value 20 
200 ppm 

PID Value 25 
200 ppm 

PID Value 30 
175 pprn 

PID Value 
175 ppm 

40 

medium-grained 

RED-ORAI/GE CLAY (CL) 
very dense 

BROf/1~ SArlO (Sf/) 
medium-grained 

banded silt and clay, red stained 

IIOIE: P!D Values Y~ere outained with an HIIU Systems ~1odcl 101 
-- vii th an 11. 7eV 1 amp and are referenced to benzene. 
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"' "' 0 (fJ (Continuation of Log) 

PID Value 
150 ppm 

40on~"~-----------------------

PID Value 45 
40 ppm 

PID Value 50-
30 ppm 

PID Value 55 
20 ppm 

PIO Value 60 
15 ppm 

PID Value 65 
5 ppm 

BROWN SAND (SW) 
dense, coarse 

GRAY CLAY (CL) 
stiff, occasional cobble layer 

GRAVEL (GW) 

BROWN SAND (SW) 
medium to coarse grained 

BROW/ GRAVEL (GW) 
angular with a 2-inch dia~etcr 

ground-water level on 10/6/84 
BROf/N SAND (SW) 

coarse 

flowing sand condition 
flellscreen PID Value 70-

5 ppm 

Harding L•wson A••ocl•t•• 
[ llql!1ePrs, Geolog1SIS 
& GeophysiCISts 

End of Boring - 73.0 feet 

75 

80 

LOG OF WELL MW-16 
Spartun Technology, Inc. 
Albuquerque, New Mexico 
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dry, medium grained 

increases in density with depth 
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ground-water level on 10/6/84 

flowing sand condition 
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Sparcon Technology, Inc. 
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SPARTON SOUTHWEST, INC. 

GROUNDWATER MONITORING PROGRAM 

Introduction 

Spartan Southwest, Inc. (Spartan) has developed this groundwater 

monitoring program to provide early detection of seepage from the 

Coors Road Facility surface impoundments in Albuquerque, New Mexico. 

The program has been designed to conform with the requirements of the 

New Mexico Hazardous Waste Management Regulations( 13 ), and of the 

Code of Federal Regulations(G). 

Groundwater monitoring wells will be periodically sampled for 

analysis of selected indicator parameters. Initial background levels 

will be compared to subsequent measurements to determine if there has 

been a significant change in value for any parameter(s). Such changes 

would be evaluated to determine if they were actually different, or 

were caused by variations inherent to the sampling and analytical 

methods. This evaluation would employ the use of statistical methods. 

If a determination is ever made that the facility may be contam-

inating groundwater, a groundwater monitoring program review will be 

performed which meets the requirements of 40 CFR 265.93(c) (2). If 

this review continues to suggest the presence of contamination, a more 

comprehensive groundwater qua 1 i ty assessment program wi 11 be imp 1 e-

mented which meets the requirements of 40 CFR 265.93(d). 
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Location and Installation of Groundwater Monitoring Wells 

Four monitoring wells have been installed at the Coors Road 

Facility surface impoundments. These wells collect groundwater from 

the Rio Grande River alluvium, which is under water table conditions. 

Attachment C presents well installation details and depicts the well 

locations. 

Facility expansion, well performance or other considerations may 

occasionally require one or more monitoring wells to be decommissioned 

and replaced. Approval for such changes will be sought from the 

U.S. EPA Administrator, Region VI (EPA), and from the New Mexico 

Environmental Improvement Division, Hazardous Waste Section (EID) on a 

case-by-case basis. 

properly plugged and 

Monitoring wells to be decommissioned will be 

sealed. Any new monitoring wells will be 

screened into the same monitoring zone (or other zones, if deemed ap

propriate by Spartan, EPA, and EID). 

Sample Collection 

Samples will be collected by site environmental personnel. 

Prior to sampling, the static water level will be measured. Then the 

well will be purged of three to five casing volumes of water. After 

recharge, normally two to four hours with these wells, groundwater 

2 
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samples will be collected by means of a downwell bladder pump (QED 

Well Wizard, Model No. 1100). Each well will be provided a dedicated 

pump in order to eliminate cross-contamination of the wells. Sampling 

records will be entered in a log and will include the we 11 number, 

static water level, date, time, and the name of the person sampling. 

Records will also indicate the suite of parameters tested, pre

servatives used and analytical laboratory(ies) used. 

Groundwater to be tested for metals will be passed through a 

0.45 micron membrane filter prior to being combined with the acid pre-

servative. Other samples will be filtered by the analytical labora-

tory as needed. 

Sample Preservation and Containers 

Sample containers will be prepared by the analytical laboratory 

designated to receive the samples. Containers will be washed accord-

ing to methods presented in the EPA Handbook for Analytical Quality 

Control in Water and Wastewater Laboratories, Section 4.6( 11 ). 

Bottles for bacteriological studies will be presterilized. 

Chemical preservatives will be added to cbntainers by the ana

lytical laboratory according to the guidelines of 40 CFR l36(l). 

The sample containers should be completely filled so as to minimize 

3 
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unnecessary exposure to entrapped air. Immediately after labeling, 

the samples will be cooled by packing with ice in insulated coolers. 

They will be delivered to the analytical laboratory within twenty-four 

hours of collection. 

Labeling and Chain of Custody 

At the time of collection, each sample shall be labeled with the 

well number, the date and the sampler•s initials. The samples will be 

handled by as few people as possible. Generally, the sampler will 

maintain personal, physical possession of the samples until delivery 

to the analytical laboratory. In this case, a laboratory receipt will 

serve as evidence of adequate control. If any transfers of custody 

must be made prior to delivery, a Chain of Custody document will be 

used. The Chain of Custody procedures to be used and a representative 

document are presented in Attachment 1. 

Laboratory Procedures and Methods 

Upon receipt, the sample for coliforms is to be submitted 

promptly for bacteriological analysis. All analytical methods will 

conform to the procedures approved 

Protection Agency (EPA)( 3, 5,l,B,g), or 
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40 CFR 136( 1). Summaries of analytical methods initially selected 

for this program, together with detection limits and reference 

citations are given in Methodology, Parameters to be Monitored, Tables 

I , II , and II I. 

Indicator Monitoring Program 

A. Parameters to be Measured 

The following groups of parameters will be measured according to 

the schedules indicated: 

1 • 

2. 

3. 

Parameters characterizing the suitabi 1 ity of the ground
water as a drinking water supply (6) will be measured 
quarterly during the first year of this program. The 
values measured will be c;ompared to the National Primary 
Drinking Water Standards(4J. 

Para~et)ers used as indicators of groundwater contamina
tiont6 will be measured quarterly during the first year 
of this program and then semi-annually through the active 
life of the facility and continuing through the postclosure 
period. Four replicate measurements of each parameter will 
be made for each sample. 

Indicator parameters wi 11 be measured quarterly for the 
first year of service of any new monitoring wells. 

Parameters estab 1 i shed for groundwate~ qua 1 ity(6) wi 11 be 
measured quarterly during the first year of this program, 
and annually thereafter through the active life of the fac
ility and continuing through the post-closure period. 
These data may be used to establish the initial background 
levels for use in the event that a Groundwater Quality 
Assessment Program must be implemented. 

5 
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4. On an annual basis, Spartan will review the groundwater 
monitoring program with respect to any new wastes being 
managed, to determine if additional parameters should be 
included in the program. 

B. Evaluation of Data 

1. Statistical Evaluations 

Cochran's Approximation to the Behrens Fisher Student's 

t-test (Attachment 2)(lO) will be used to determine the statistical 

significance of changes in the values of parameters used as indicators 

of groundwater contamination as compared to the initial background 

levels established during the first year. All measurements made dur

ing the first year will be used to calculate the initial background 

arithmetic mean and the initial background variance for each well, for 

each parameter. For subsequent samples (i.e., after the first year), 

the arithmetic mean and the variance will be calculated from the four 

replicate measurements made of each parameter for each well. 

The above modification of the Student's t-test involves the 

calculation of a t-statistic for each parameter for each well. This 

t-statistic is then compared to calculated values of tc which are 

weighted for sample sizes and variances (See Attachment 2). If the 

calculated value of t exceeds the single-tailed calculated value of 

tc (or the double-tailed calculated value of tc in the case of pH) 

at the 0.01 level of significance, then there is a statistically sig

nificant difference betwen the two arithmetic means. 

6 
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If no significant differences are found in the four param-

eters used as indicators, and in the absence of other evidence to the 

contrary, the groundwater will be evaluated as not contaminated. The 

occurrence of a statistically significant increase in a parametric 

value (or pH decrease) will indicate a possible problem which will be 

evaluated in a review of the groundwater monitoring program. 

2. Groundwater Elevations 

The static water level measurements recorded on each sampl-

ing occasion will be evaluated annually to detect any possible changes 

in the direction of the hydraulic gradient. If there are any such 

changes, the locations of existing monitoring wells will be studied to 

determine if any additional wells would be needed to comply with the 

requirements (6) for one well to be hydraulically upgradient from the 

site and at least three wells downgradient. 

The static water levels will be derived from measurements 

of the depth to water from the top of each well. Depth to water will 

be subtracted from the surveyed elevation of the well top. The sur

veyed elevations of the monitoring wells are as follows: 

Well Number Elevation at Top of Casin9 ~ft.) 

MW-1 5,047.84 

MW-2 5,050.26 

MW-3 5,04 7.22 

MW-4 5,047.61 

P-1 5,050.45 

7 
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Monitoring Review 

Should the Indicator Monitoring Program indicate a possible 

groundwater contamination problem, a Monitoring Review shall be con

ducted as rapidly as possible to ascertain the need for a Groundwater 

Quality Assessment Program. The Monitoring Review shall consist of 

two parts: 

A. Program and Analytical Review: 

In conjunction with addition a 1 analytical work described bel ow, 

the Groundwater t~oni tori ng Program shall be reviewed. In particular, 

other results for the particular well(s) of interest will be compared 

\'lith similar results from other wells in the monitoring system in 

order to detect any trends. The spatial and depth distribution of the 

wells must be considered in relationship to the indicated groundwater 

zone{s) of potential contamination, groundwater flow rates and flm'l 

directions, and the locations of possible sources of contamination. 

Historical data may need to be considered. Additional statistical 

procedures may need to be used to check or further clarify the appar

ent discrepancy. The methodologies and quality assurance program of 

the analytical laboratory should be carefully reviewed. 

B. Analytical Check 

Affected monitoring wells will be resampled to determine if the 

discrepancy is due to sampling or laboratory errors. 

8 
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1. Additional Samples 

Additional groundwater samples will be obtained from all 

potentially involved monitoring wells. The samples will be split into 

two replicate subsamples, which will be analyzed independently by two 

qualified laboratories utilizing the same analytical procedure. One 

of the subsampl es may be sent to the same analytical 1 aboratory that 

produced the results which are being evaluated. Four replicate mea

surements of the parameter(s) in question will be perfonned on all 

such subsamples. Chain of Custody documents will accompany both sub

samples. 

2. Evaluation of Data 

The subsample analytical results will be evaluated to de

termine if the originally detected parametric increase (or pH de

crease) actually reflected a change in the groundwater quality, or v1as 

simply the result of sampling or 1 aboratory errors. To do this, the 

arithmetic mean and variance will be calculated for each set of four 

replicate measurements made of each parameter for each subsampl e. 

Cochran's Approximation to the Behrens Fisher Student's t-test10 

will be used to determine if there is a statistically significant dif

ference between values obtained from either laboratory and the initial 

background concentration(s) for the parameter(s) in question. 

9 
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If the conclusion of the Monitoring Review is that the 

Facility is not adversely affecting groundwater quality, Spartan will 

resume its normal Groundwater fvlonitoring Program. If the conclusion 

of the ~1oni tori ng Review is that hazardous waste or hazardous waste 

constituents may be entering groundwater from the facility, then a 

Groundwater Quality Assessment, as outlined below, will be initiated. 

3. The following describes action to be taken for various po-

tential outcomes of the Analytical Check. 

a. Parametric Increase Confirmed for Upgradient Well 

If the results from both 1 aboratori es reflect a sta
tistically significant parametric increase (or pH de
crease) in water from the upgradient well, EPA and EID 
will be notified, and the Groundwater Monitoring Pro
gram shall be resumed. 

b. Parametric Increase Confirmed for Downoradient ~~ell(s) 

If the results from both laboratories reflect a sig
nificant increase (or pH decrease) in water from any 
of the downgradient wells, a Groundwater Quality 
Assessment shall be promptly initiated. 

c. Neither Laboratory Confirms Parametric Increase 

If there is no statistically significant increase (or 
pH decrease) found for any given parameter by either 
of the laboratories, the groundwater may be considered 
as not contaminated. The Groundwater Monitoring Pro
gram shall be resumed in this case, after notification 
of EPA and EID. 

d. Split Decision 

If only one 1 aboratory has generated results si gni f
icantly different from the initial background level, a 
Groundwater Quality Assessment Program shall be 
promptly initiated. In conjunction with this re-
sponse, additional groundwater samples may be eval
uated. 

10 
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4. Monitoring Review Reporting 

The results of a Monitoring Review will be forwarded within 
seven (7) days of its completion to the following agencies: 

a. Director, Air & Waste Management Division 
U.S.EPA (6AW-He) 
1201 Elm Street 
First International Building 
Dallas, Texas 75270 

b. Hazardous Waste Section 
New Mexico Environmental Improvement Division 
725 St. Michael's Drive 
Crown Building 
Santa Fe, New Mexico 87504-0968 

Groundwater Quality Assessment 

A. Introduction 

If the Monitoring Review concludes that hazardous waste constit

uents may be entering groundwater, Sparton will have a qualified 

hydrogeologist or geotechnical engineer prepare, as soon as practi

cable, a Groundwater Quality Assessment Plan which will specify: 

1. The number, location and depth of any new wells 

2. Frequency of sampling and sampling methods. 

3. Parameters chosen and analytical methods to be employed. 

4. Evaluation procedures, including any use of previously 
gathered groundwater quality information. 

This plan will be designed to provide, at a minimum: 

1. Whether hazardous waste or hazardous waste constituents 
have, in fact, entered the groundwater. 

11 
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2. The rate and extent of migration of hazardous waste or haz
ardous waste constituents in the groundwater. 

3. The concentrations of hazardous waste or hazardous waste 
constituents in the groundwater. 

4. An evaluation of the data generated by the assessment. 

5. A prediction of the environmental and economic consequences 
of the groundwater contamination, if such exists. 

The Groundwater Quality Assessment will be developed as a phased 

succession of study tasks, each one of which will depend on data gen-

erated by the previous task. The first set of determinations will be 

made as soon as technically feasible, and the results will be reported 

to EPA and EID within 15 days of completion. If it is determined that 

hazardous waste or hazardous waste constituents have entered the 

groundwater and that this condition represents a significant impedi-

ment to the beneficial use of the groundwater, then the Groundwater 

Quality Assessment Program will continue on a quarterly basis with 

reports to be submitted on an annual basis, until final closure of the 

facility. 

B. Confirmation of Contamination 

Groundwater samples from the monitoring well(s) of interest will 

be analyzed to determine if, in fact, the groundwater contains speci-

fie hazardous wastes or hazardous waste constituents attri butab 1 e to 

wastes managed in the surface impoundments. The search for hazardous 

waste-related contaminants will be directed by the indicator param-

eters in question. 

12 



t 

r 
r 
f 
J 

f 

f 

I 

I_ 

I 
t 

f 

{ 

I_ 

I 

Harding Lawson Associates 

Interest in pH and conductance will focus the study on specific 

anions and cations. Elevated total organic carbon levels will lead to 

a generalized consideration of hydrocarbon based wastes, whereas ele

vated total organic halogen levels will direct attention to halo

genated aliphatic and aromatic compounds. 

If no hazardous wastes or hazardous waste constituents are found 

in the groundwater, Sparton may resume the Indicator Monitoring 

Program following notification of'EPA and EID. Sparton may also ini

tiate a study of geochemical effects on native groundwater to deter

mine if natural causes may be responsible for the Indicator Program 

discrepancy(ies). 

C. Groundwater Hydraulic Characterization 

If it is determined that hazardous waste contaminants have en

tered the groundwater, the rate of movement and extent of contami n a

t ion will be determined. Additional piezometers will be installed to 

more accurately determine the water table and the hydraulic gradient, 

if needed. 

D. Plume Definition 

An initial attempt will be made to define the waste plume using 

geophysical and related methods. Methods which will be employed will 

be determined based on analytical results. Methods most likely to be 

13 
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considered include borehole tracer dilution, electrical resistivity, 

electromagnetic conductivity, and borehole logging for specific con-

ductance, temperature and specific ions. 

The probable source of the contamination will be located as 

nearly as possible. Monitoring wells will then be installed hydrau

lically downgradient from the source, so that the linear extent of 

contamination can be approximated by hydrogeological interpretation. 

If the data gathered seem amenable to groundwater modeling, a 

model will be selected to predict the rate and extent of contaminant 

migration. At least two monitoring wells will be installed to confirm 

the predicted lateral extent of the contaminant plume. 

Once the areal extent of the plume has been estimated, a cluster 

of wells screened at varying depths (or a stacked sampler in a single 

well) may be installed near the center of the plume. Analytical re

sults from this well (or wells) can be used to estimate the vertical 

extent of contamination. 

Empirical methods or modeling will be used to make predictions 

of the rate of contaminant migration and of changes in concentrations 

at specific wells. Samples will be taken at specified frequencies 

from key wells to test these predictions. 

14 
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E. Down-plume Detection Monitoring 

Based on predictions of the rate of contaminant migration, a 

monitoring well will be placed downgradient of the plume to detect its 

arri-val. 

F. Assessment Program Parameters 

Parameters to be monitored during the Groundwater Quality 

Assessment may be one or more of the waste constituents. 

Alternatively, an indicator parameter may be selected which migrates 

at the same rate as the waste constituents, and can be detected at the 

limits of the plume. The ideal monitoring parameter would have a 

strong concentration gradient across the p 1 ume and would be expected 

to persist as long as the most persistent of the waste constituents 

detected. More than one parameter may be required. 

G. Laboratory Analytical Methods 

U.S. EPA approved laboratory analytical methods will be employed 

which have the sensitivity and precision to accurately measure the 

selected parameter(s) at all significant concentrations expected to be 

encountered in the field. The procedure should be rapid and reason

ably economical. Ideally, the procedure will be suitable for field 

use. 

15 
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H. Sampling Methods 

Sampling methods will be selected which allow collection of re-

presentative groundwater and which do not significantly alter the con

centration of the parameter(s) chosen for analysis. Samples will be 

filtered and preserved in the field, as needed. 

I. Evaluation of Groundwater Quality Assessment Data 

Evaluation of data generated by the Groundwater Quality 

Assessment will be used to predict when, if ever, contamination would 

reach any environmentally sensitive target. The next step will be to 

assess the potentia 1 env i ronmenta 1 and economic consequences of the 

groundwater contamination, if such exists. Some questions to be ad-

dressed include the following: 

1. Is the contaminated groundwater part of a drinking ~vater 
quality aquifer, and if so, is the aquifer productive 
enough to allow economically feasible withdrawal? 

2. Are there existing or planned water production wells in the 
path of the contaminant plume? 

3. Are there other en vi ronmenta 1 resources in the path which 
may be harmed? 

4. Are the contaminants susceptible to biodegradation or phys
ical/chemical attenuation by soils. If so, what will be 
the effects of this on contaminant concentrations with re
spect to time and distance? 

5. To what extent will the concentration of contaminants be 
reduced by the dilution effects of mechanical dispersion 
and other subsurface phenomena? 

16 
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6. What is the probabi 1 ity that contaminants wi 11 reach any 
potential environmental target in sufficient concentration 
to cause a public health concern, impede the beneficial use 
of groundwater, or otherwise cause harm? 

7. If environmental impairment were to occur, what would be 
the environmental and economic consequences of it? 

Record Keeping and Reporting 

A. Quarterly Reports 

During the first year, the values of parameters measured to es-

tablish the suitability of groundwater for drinking will be reported, 

within 15 days of the completion of each quarterly analysis, to the 

following two agencies: 

1. Director, Air & Waste Management Division 
U.S. EPA (6AW-He) 
1201 Elm Street 
First International Building 
Dallas, Texas 75270 

2. Hazardous Waste Section 
New Mexico Environmental Improvement Division 
725 St. Michael•s Drive 
Crown Building 
Santa Fe, New Mexico 87504-0968 

This report will separately identify for each monitoring well, 

any parameters whose va 1 ues have been found to exceed the 1 imits 

specified in the National 

Standards (4) (See Table IV}. 

Interim Primary 
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B. Annual Reports Under the Indicator Monitoring Program 

The values of parameters used as indicators of groundwater con-

tamination, together with the evaluations of these values, will be 

included in an annual report to the following two agencies: 

1. Director, Air & Waste Management Division 
U.S. EPA (6AW-He) 
1201 Elm Street 
First International Building 
Dallas, Texas 75270 

2. Hazardous Waste Section 
New Mexico Environmental Improvement Division 
725 St. Michael's Drive 
Crown Building 
Santa Fe, New Mexico 87504-0968 

This report will separately identify any significant differences 

from the background levels established during the first year. It will 

also include the results of the annual evaluation of groundwater ele-

vations. 

C. Annual Reports Under the Groundwater Quality Assessment Program: 

The Facility Annual Report will be adjusted to include the re-

su1ts, obtained under a Groundwater Quality Assessment Program. This 

report will include, but not be limited to, calculations (or measure-

ments) of the extent of any detected groundwater contamination and the 

rate of transport of hazardous wastes or hazardous waste constituents 

in the groundwater during the reporting period. 

18 
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D. Record Keeping: 

Records of all analyses, together with evaluations, performed 

under the Groundwater Monitoring Program will be maintained during the 

entir.e active life of the facility and during the post closure period, 

according to the provisions of 40 CFR 265.118. These records will be 

available for inspection by authorized representatives of EPA and EID. 

19 
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TABLE I 
METHODOLOGY, PARAMETERS TO BE MONITORED 

Parameters Characterizing the Suitability of the Groundwater as a Drinking Water Supply 

PARAMETER 

Arsenic 
Ba ri urn 

Cadmium 
Chromium 
F1 uori de 
Lead 
Mercury 
Nitrate (as N) 

Se 1 en i urn 

Silver 
Endrin 
Lindane 
Methoxychlor 

Toxaphene 

2,4-D 
2,4,5-TP(Silvex) 
Total Radium 
Gross Alpha 
Gross Beta 

Coliform Bacteria 

UNITS 

mg/1 
mg/1 

mg/1 
mg/1 
mg/1 

mg/1 
mg/1 

mg/1 
mg/1 

mg/1 
mg/1 
mg/1 
mq/1 

mg/1 
mg/1 
mq/1 
pCi /1 
pCi/1 
pCi/1 
No. /lOOml 

DETECTION 
L H~ITS * 

0.01 
0.1 
0.001 
0.001 
0.01 
0.001 

0.0004 

0.1 
0.01 

0.01 
0.0002 
0.004 
0.1 
0.005 
0.1 
0.01 
1 

2 

3 

1 

* As reported by CEP Laboratory, Santa Fe, N. r~. 

METHOD 

Furnace AA 

ICP 

Furnace AA 
Furnace AA 

Specific Electrode 

Furnace AA 

Flameless AA 
Spectrophotometric 

Furnace AA 
Flame AA 
GC 
GC 
GC 

GC 
GC 
GC 
Counter 
Counter 
Counter 
Membrane Filter 

METHODOLOGY 
REFERENCE ** 

3 - Method 206. 2 

9 -Method 200.7 
3 - Method 213.2 

3 - Met hod 218 . 2 
3 - Method 340.2 

3 - Method 239.2 

3 - Method 245.1 
3 - Method 352.1 

3 - Method 270.2 
3 - Method 272.2 

1 - Method 608 
1 - Method 608 
1 - Method 608 

1 - Method 608 
12- Method 115 
12- Method 115 

9 - Method 900.1 
5 - Me thad 703 
5 - Method 703 
5 - Method 909A 

** See Reference Section at end of report 
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TABLE II 

METHODOLOGY, PARAMETERS TO BE MONITORED 

- ---- -- --·-·--

Parameters Used As Indicators of Groundwater Contamination 

PARAMETER UNITS DETECTION METHOD LH1ITS * 

pH pH units 1 Electrode 

Specific Conductance umhos/cm 1 Wheatstone Bridge 

TOC mg/1 1 Chemical Oxidation 
Infrared Detector 

TOX ug Cl/1 5 Dohrman TOX 

* As reported by CEP Laboratory, Santa Fe, N .f·1. 

** See Reference Section at end of report 

·- ~· ·f·-···1 

-

METHODOLOGY 
REFERENCE ** 

3- ~1ethod 150.1 

3- Method 120.1 

7 - t1ethod 9020 

8 - Method 450.1 
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PARAMETER 

Chloride 
Iron 
Manganese 
Phenolics 

Sodium 
Sulfate 

TABLE I II 

METHODOLOGY, PARAMETERS TO BE MONITORED 

Required Parameters Establishing Groundwater Quality 

. * DETECTION 
UNITS LI~1ITS 

mg/1 0.5 

mg/1 0.01 

mg/1 0.001 

mg/1 0.001 

mg/1 0.1 

mg/1 5.0 

* As reported by CEP Laboratory_, Santa Fe, N .M. 
** See Reference Section at end of report 

METHOD 

Potentiometric 
ICP 
ICP 

D i s t i 11 at i on • 
Colorimetric 
Fl arne AA 

Gravimetric 

. **METHODOLOGY 
REFERENCE 

5 -Method 407.C 
9 - Method 200.7 

9 -Method 200.7 I 

3- Method 420.1 

3 - Method 273.1 
3- Method 375.3 I 

I 
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TABLE IV 
EPA INTERH1 PRIMARY DRINKING WATER STANDARDS 

Parameter 

Arsenic 
Barium 
Cadmium 

Chromium 
Fluoride 
Lead 
Mercury 
Nitrate (as N) 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 

Toxaphene 
2,4-D 
2,4,5-TP (Silvex) 
Radium 
Gross Alpha 
Gross Beta 

Coliform Bacteria 

Maximum Level (mg/1) 

0.05 

23 

1.0 

0.01 

0.05 
2.4 
0.05 

0.002 

10.0 

0.01 

0.05 

0.0002 

0.004 

0.1 

0.005 

0.1 

0.01 
5 pCi/1 

15 pCi/1 
4 milliremjyr (normally equivalent 

to 50 pCi/1) 

1/100 ml 
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Chain of Custody Procedures 

A. Custodianship 

A custodian will maintain custody and control of each sample 

under his care until it is relinquished, analyzed, or disposed. 

Normal security measures, such as locked containers, evidence tape, or 

personal, physical possession will be utilized by the custodian. 

The person actually collecting the sample becomes the first cus-

todian. His duties include sealing the sample container with evidence 

tape, or locking the sample containers, if he will not maintain con-

tinuous personal, physical possession. 

If the sample is to be split into subsamples, or if anyone else 

will have possession of the samples prior to laboratory delivery, the 

first custodian will also initiate Chain of Custody documentation. If 

the sample collector personally delivers the samples to the labora-

tory, he will obtain an itemized and dated receipt from an authorized 

laboratory representative in lieu of the Chain of Custody documents. 

As the sample moves from the initial custodian through the Chain 

o.f Custody, subsequent custodians will sign when receiving the sample, 

and upon relinquishing same. 

NOTE: Custodians will handle each sample in their possession 
in such a manner so as to be able to testify that it 
was continuously under their control, and not subject 
to any tampering. 
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B. Documentation 

l. Chain of Custody Document Contents 

2. 

a. Program Name: "INDICATOR MONITORING PROGRAM," 
"MONITORING REVIEW or "GROUNDWATER QUALITY ASSESSrtENT" 

b. Facility name and location: 

Spartan Southwest, Inc. 
9621 Coors Road, NW 
Albuquerque, New Mexico 87103 

c. For each sample: 

(l) Monitoring well number 

(2) Date and time of collection 

(3) Number of sample containers 

d. Name of sample collector 

e. Special security features used, such as locked con
tainers or evidence tape. 

Mu lt i p l e S amo l e s 

A single Chain of Custody document may be used for more 

than one sample, provided that all requirements specified in Item B.l 

are met. If multiple samples are identified in one document, they 

normally will be packaged together and the package sealed with evi

dence tape. 



3. Acceptance/Release Format 

Each transfer of possession of a sample will be recorded on 

the document with the following items: 

a. Signature of person relinquishing sample control 

b. Signature of person receiving sample control 

c. Date and time of transfer 

d. Stipulation that the sample has/has not been visibly 
tampered with 

e. Remarks should include any exception and deviations 
from normal routine involved with the sample. 



....... _.1 -··· ·--1 

SPARTON SOUTHWEST 
CHAIN OF CUSTODY RECORD 

SHIPPER SAMPLING LOCATION SAMPLE COLLECTOR 
1-ompany Name o. 

Street/P.O. Box ther Descrlptlon 

ity, State Zip Code Zip Coae ox 

Site .D. No. 

L 1ST OF SAf~PLES 
-·· -------- --

COLLECTOR'S SAMPLE NO. DATE COLLECTED SAMPLE SOURCE NO. OF CONTAINERS REMARKS 

CHAIN OF POSSESSION 

SIGN TO ACCEPT CUSTODY COMPANY DATE TIME SIGN TO RELINQUISH CUSTODY REMARKS 

(1) 
.. 

(2) 

(3) 

( 4) 

(5) 

~ (6) 

= 
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Cochran•s Approximation to the Behrens-Fisher 
Students• t-test, 47 CFR 32367 (July 26, 1982) 
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with, be decomposed by. or be ignited 
by the contained waste. Inside 
containers must be tightly and securely 
sealed. The inside containers must be of 
the size and type specified in the 
Department of Transportation (Don 
hazardous materials regulations (49 CFR 
Parts 173, 178. and 179). if those 
regulations specify a particular inside 
container for the waste. 

(b) The inside'contamers must be 
overpacked in an oper. head DOT
specification metal shipping container 
(49 CFR Paru 178 and 1i9) of no more 
than 41~liter (110 gallon) capacity and 
surrounded by. at a minimum. a 
sufficient quantity of absorbent material 
to completely absorb all of the liqu;d 
contents of the inside containers. The 
metal outer container must be full after 
packing with inside contdiners and 
absorbent material. 

(c) The absorbent material used must 
not be capable of reacting dangerously 
with. being decomposed by, or being 
ignited by the contents of the inside 
containers in accordance with 
§ 264.17(b). 

(d) Incompatible wastes. as defined in 
§ 260.10 of this chapter. must not be 
placed in the same outside container. 

(e) Reactive wastes, other than 
cyan.ide- or salfide-bearing waste as 
defined in § 261.23(a)(S) of this chapter. 
must be treated or rendered non· 
reactive prior to packaging in 
accordance with paragraphs (a) through 
(d) of this section. Cyanide· and sulfide
bearing reactive waste may be par::ked 
in accordance with paragraphs (a) 
through (d) of th.is section without first 
being treated or rendered non-reactive. 

§§ 2e4.317-264.33t [ReMf'Ved) 

13. 40 CFR Part 264 is amended by 
adding Appendix IV to read as follows: 

Appendix rv 
Cvchran's Appro'Umation to the Bchrens
Fi~her Students· t-test 

U1ing aU the avatlable bacl.ground ddta (n., 
re11dings). calculate the background mean 
(X 0 ) and background vanam.e (!0 '). For the 
single momtonn11 well u."lder in""sttgdtlon 
{n. ruding). calculdte the monitoring mean 
(X,.) and momtoMng 'Wariance (~ ... "). 

For any set of data (X,. X. ... X.) the 
mean is calculated by: 

X, +X,. . ..-X. 

n 

.. nJ the \arian~e ''calc_!.; ted b~ 

!'= 
n-1 

where "n" denot,·s the n .. mhPr of 

observation• in the set of data. 
The !-test u~es these data summary 

measures to calculate a 1-stdtistic (t') and a 
companson !-statistic {t,). The t• value is 
COIT'parP.d to the t. \'alue dnd a conclusion 
rP.acl,ed u to whether there has been a 
st~tl!tically sigmficant change in any 
indicator parameter. 

The t-statisuc for all parameters except pH 
and similar monitoring parame!ers is: 

x.-~. 

j 
If the value of this !-statistic is nP.gdti\'e then 
there is no sigmfic;ant d1ffer~ence between the 
momtoring data and background ddta. It 
should be noted that signtficantly small 
n•'g;otive \'alues may be indicali\'e of a failure 
of the assumption made for te1t \'alidity or 
errors ha 'We been made in collecting the 
background data. 

The !-statistic {t.). against "'hich t• will be 
compdred, neceuitates finding !0 and t,. from 
standard (one-tailed) tables where. 
10 = !-tables with (n,.-1) degreea of freedom, 

at the 0.05 level of significance. 
t. =1-tablel with (n.-1] degree• of freedom, 

at the 0.05 level of significance. 
Finally. the special weighting& W 1 and w. 

are defined as: 

s.• 

and so the comparison t-statistic is: 

The !-statistic (I") Ia now compared with 
the comparison !-statistic (t.J usmg the 
fo:towlilg decision-rule: 

If t • is equal to or larger than ~ then 
conclude that there most likely has been a 
s:gndicant increase in thi1 spec1fic 
parameter. 
If t • is less than ~ then conclude that moat 
likely there has nat been a change in this 
sp"c1fic parameter. 

The t-!tatishc for testing pH and similar 
monitoring par .. metentl i1 constructed 1.0 the 
s11me manner aa previously described e:\cepl 
the nc!jative sign (if any·] i~ discarded 11nd the 
caveat concerning the negative value is 
i~nored. The standard (two-tailed) tables are 
ust'd in the construction t. for pH and similar 
r'!hlnttonng pi!rameters. 

If t' I! ~quul to or la~er th11n t, then 
•·onclude th.Jt there most likely has bet'n a 
s.g:1,ficant tncrease (if the inttiatt• had been 
ne)!at1ve. thi! ""ould imply a !tgnificant 
d.~crease). If I' is le!s than t., then r.onclude 
th.;t there mo!t ltkely has been no rhdnge. 

A further discussion of the le!t may be 
found 10 Statistical.\!ethods (6th Edttlon. 
Section ~.H) by G. W Snedecor and W. G. 
Cochran. or Pr;.~c::::es and Procedure!/ of 
Stutts:ics (1st Edt liOn. Sectton 5.8) by R. G. D. 
Steel and I H. Terrie. 

I 

5TANOARO T-TABLES 0.05lEVEL OF 

StGNIFICANCE 

Cle9eet of l·e«lom I t-vMAe 1-v&!uee 
I tone-~aMI lr'WO·IIlllt 

I ' e 31c I 12 7')e 
2. .... ·I 2 920 • 3C3 
3 .... I 2 353 3 162 
4 ... 2 132 I 2 7711 
5 '"'! 2 :l15 2 571 
8 1 ~ I 2 ""'7 

1 8~ l 365 

' 86() ZJ:-6 
, II3J 2 2'32 

1:J 1 812 2 .226 

" 1 ~96 2 ZOI 
12 1 ~82 I 2 "9 
13 1 771 2 160 ,. 1 761 I 2 115 
15 

········! 

1 75.3 2 '31 
Ul , 7 .. I 2.120 
17 .... 

i 
, 740 

'i 
2 110 

18 .. , n.c 2 101 
19 

··I ' 721 I 2 0')3 
zo ..... ···-···--·--····-· .. 1 7 25 

1. 

2.0M 
21 ...... ... . 1 1 721 2 OliO 
22 ... , 717 2 074 
23 ... ...... 

... :~::~:~:::::::············ 
1 7U 2 •'J68 

24 ... , 711 2 '64 
25 .................... ::: I 1 701 2 'leO 
30 .. --......... ······ ···········-·-···--· ···~ 

, 5&7 2~ 
40 ......... __ ··--··· ... 1 5&0 2.:J21 

Adocted ""'"' Tao~e ·u ~ ·surrsrx:.~ r- tcr a~ 
,t~ •r<J Me<1>ca1 ><-a>'" (1:.47, R A.. F- and 
F. •••HI. 

PART 265-INTERIM STATUS 
STANOAAOSFOROWNEASAND 
OPERATORS OF HAZARDOUS WASTE 
TREATMENT, STORAGE, AND 
DISPOSAL FACIUTIES 

14. The authority citation for Part 265 
re.1ds as foUo'h's: 

Authority: S.,ttic~s 1006. 2002(a). 11:1d 3004 
uf the Soi:J WHstc Oispcsal Act, as amt!nded 
by the Resource Conservation and RPru\ ery 
Act of 197'6. .;s amended (~Z U.S.C. 5005. 
OIJL!(<~). ad 69.!4). 

15. In 40 CFR 265. Subpart L § ::6.:l.253 
is amended by revising paragraph (a) 
and removing paragraph (c). and 
§ 265 258 is added to read as follows: 

§ 265.253 Containment. 

If lear.hate or run-off from a pile is a 
hazardous waste. then either: 

(a )(1) The pile must be placed on an 
i~permL·able base that is compatible 
with the w;!ste under the condttions of 
lre.tt!!':ent ur ~!orage: 

(2) ThP ov.C!er or operator must 
design. C(>nstruct. operate. and maintain 
a rt..n-on control system capable of 
prt!\'t!Otin~ flow onto the active portion 
of the ptle dunn11 peak discharge from at 
lP.rlst a 23-ye.Jr storm: 
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Harding Lawson Associates 

MONITORING WELL INSTALLATION REPORT 

I. INTRODUCTION 

. Harding Lawson Associates (HLA) was contracted by Spartan 

Southwest, Inc. to install a groundwater monitoring system at the 

company's Coors Road Facility. Plate 1 shows the location of the 

facility. The groundwater monitoring system was designed to monitor 

two surface impoundments northeast of the main building. Refer to 

Plate 2 for the location of the wells. 

The monitoring system is comprised of four monitoring wells, one 

well (MW-2) hydraulically upgradient of the ponds and three wells 

( MW-1, MW-3 and MW-4) down-gradient of the ponds. One piezometer 

(P-1) was also installed to aid in the placement of the monitoring 

wells. 

II. DRILLING AND INSTALLATION PROCEDURES 

The subsurface and hydrogeologic conditions were investigated by 

drilling and sampling five borings around the facility. These borings 

were then converted to either two-inch diameter monitoring wells or 

piezometers. All drilling and well installation was performed by 

Sergent, Hauskins and Beckwith Geotechnical Engineers, Inc. under the 

direct supervision of HLA Senior Field Technician, Michael Lallatin. 

1 
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The drilling rig was a truck-mounted auger rig using 4-inch I.D. 
:re 

continuous flight, hollow-stemmed augers. Soil samples were collected ' 

in boring MW-1 by using a split spoon sampler (advanced with a 140 lb. 

hammer) inside the auger. Some samples were also collected from drill 

cutti~gs off the side of the auger. 

The soils were logged and classified according to the Unified 

Soils Classification System. Plate 3 describes the classification 

system. 

Clear water was circulated through the augers to keep them from 

filling with sand. All of the borings were drilled and sampled to 90 

feet with the exception of one, which advanced to only 85 feet. The 

boring logs are presented on Plates 5, 6, 7, 8, and 9. These 1 ogs 

depict the lithology underlying the site. 

Four of the borings were converted to monitoring wells and one 

of the borings was converted to a piezometer. The casing for the 

monitoring wells is comprised of 2-inch diameter, flush-threaded, 

schedule 80 PVC tube. The screened portion is made of the same 

material and is machine-slotted at 0.007-inch widths. After 

completion of the boring, the screen and casing were installed through 

the augers to the desired depth. The screens were all installed 

approximately 20 feet into the saturated zone. The augers were then 

2 
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pulled up around the casing and removed from the boring. At that 

point, naturally-occurring sand and gravel collapsed around the screen 

to form a sand and gravel pack. In wells MW-2, MW-3, MW-4, and P-1 

the sand co 11 apsed 5 to 10 feet above the top of the screen and 

bentonite pellets were added at that point to form a seal in the 

annulus. The remaining annulus was then grouted with a cement and 

bentonite mixture. Prior to adding the bentonite seal in well MW-1, 

the boring collapsed up to 30 feet, so the bentonite seal was placed 

from 28 to 30 feet and the annulus was grouted to the surface. For 

more specific information on the well-construction details, refer to 

the well-construction diagrams on the boring logs. Plate 4 presents a 

legend for the well construction diagrams. 

Steel protective well covers were installed around the PVC stand 

pipe of each monitoring well and piezometer. The well covers are 6 

inches in diameter and have lockable caps. 

Upon completion of the wells, they were developed using an 

air-lift method, which consists of lowering an air-hose into the well 

and blowing out the water with compressed air. This purges the well 

of water containing sands and fines which initially enter through the 

screen. The result is a coarse sand and gravel pack around the 

screen. This pack acts to filter out silts and fine sand from 

groundwater which enters the well. 

3 
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III. FINDINGS OF THE INVESTIGATION 

A. Regional Setting 

1. Geology 

Rocks of igneous, metamorphic and sedimentary origin 

are exposed in the Albuquerque area. Precambrian age rocks, 

predominantly granite and metamorphosed c 1 ast i c rocks are exposed in 

the Sandi a and Manzano Mountains. The Precambrian rocks are 

unconformably overlain by a thick sequence of sedimentary rocks. 

These sedimentary rocks are of marine and continental origin, and 

range from Early Pennsylvanian to Recent in age. Basaltic-flow rocks 

of Tertiary age interbed with stream sediments of Quaternary age to 

the west of the Rio Grande. 

Most of the surface geology of the valley is comprised 

of Tertiary and Quaternary deposits. These younger deposits are 

comprised of gravel, sand, silt and clay. 

2. Groundwater 

The valley fill (Sante Fe Group and alluvium) is the 

principal aquifer in the Albuquerque area and is composed mostly of 

gravel, sand, silt and clay. 

The groundwater is under water-table conditions 

throughout most of the valley, although in some locations more 

permeable sands and gravel are confined by beds of silt or clay. 

4 



Harding Lawson Associates 

j The overall regional flow of groundwater is to the 

southeast. The regional flow direction will vary locally because of 

influences from surface waters, nearby pumping wells or varied 

hydrogeologic conditions. 

B. Site Specific Observations 

l. Lithology-Geology 

The geology and the groundwater hydrology of the site 

were investigated during the implementation of the above drilling and 

monitoring well installation program. 

The soils underlying the site are alluvium from the 

Rio Grande River. They are comprised of sand with varying amounts of 

gravel to sandy-gravel. The sandy gravels are present at depth while 

loose sands are present near the surface. Occasional clay lenses are 

interbedded in the sand. The sand ranges in texture from fine to 

coarse-grained. The gravel ranges from coarse pebble to cobble-sized 

grave 1. 

The boring logs presented on Plates 5 through 9 depict 

the lithology underlying the site. 

5 
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2. Groundwater 

The water table is present at approximately 65 feet 

below the ground surface. All the monitoring wells penetrate the 

saturated zone 15 to 20 feet and are screened during the lowermost 

20 fe€t of their length. 

Water level measurements were made relative to the top 

of the steel protective casings. The top of the steel protective 

casings were surveyed relative to a common bench mark. Water level 

measurements were made on June 23, 1983 and are presented on Table l. 

Plate 10 shows the gradient of the water table. The direction of 

groundwater flow varies from the southwest to the southeast across the 

site. The gradient ranges from 0.0036 to 0.0059 across the site to 

the south-southeast. 

The groundwater monitoring system was designed so that 

MW-2 is upgradient of the facility, and MW-1, MW-3 and MW-4 are 

down-gradient of the facility. 

6 
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TABLE 1 

WELL INFORMA.TION 

Elevation 
Toea 

Harding Lawson Associates 

We 11 No. 
Depth 
(ft. ) ( MSL, ft.) 

Water Leve 1 b 
TOC 
(ft.) 

Elevation 
Water Level 

( MSL, ft.) 

MW-1 90 

MW-2 90 

MW-3 85 

MW-4 90 
P-1 90 

a - Elevation 
TOC - Top 

5,047.84 

5,050.26 

5,047.22 

5,047.61 

5,050.45 

67.85 

69.22 

67.63 
68.04 

68.28 

4,979.99 
4,981.04 

4,979.59 
4,979.57 

4, 981 . 17 

surveyed by Denney-Gross & Associates, Inc. 
of Protective Steel Casing 

b - Water levels measured June 23, 1983 by Cleovis Martinez, 
Environmental Engineer, Spartan Southwest, Inc. 

7 
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Monitoring Review 

Should the Indicator Monitoring Program indicate a possible 

groundwater contamination problem, a Monitoring Review shall be con-

ducted as rapidly as possible to ascertain the need for a Groundwater 

Qua 1 ity Assessment Program. The Monitoring Review shall consist of 

two parts: 

A. Program and Analytical Review: 

In conjunction with additional analytical work described below, 

the Groundwater Monitoring Program shall be reviewed. In particular, 

other results for the particular well(s) of interest will be compared 

with similar results from other wells in the monitoring system in 

order to detect any trends. The spatial and depth distribution of the 

wells must be considered in relationship to the indicated groundwater 

zone(s) of potential contamination, groundwater flow rates and flow 

directions, and the locations of possible sources of contamination. 

Historical data may need to be considered. Additional statistical 

procedures may need to be used to check or further clarify the appar

ent discrepancy. 

B. Analytical Check 

Affected monitoring wells will be resampled to determine if the 

discrepancy is due to sampling or laboratory errors. 

8 
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l. Additional Samoles 

Additional groundwater samples will be obtained from all 

potentially involved monitoring wells. The samples will be split into 

two· replicate subsamples, and one of the subsamples will be sent to 

the same analytical laboratory that produced the results which are 

being evaluated. The other subsample will be analyzed by another 

qualified laboratory, utilizing the same analytical procedure. Four 

replicate measurements of the parameter(s) in question will be per

formed on all such subsamples. Chain of Custody documents will ac-

company both subsamples. 

2. Evaluation of Data 

The subsample analytical results will be evaluated to de-

termine if the originally detected parametric increase (or pH de

crease) actually reflected a change in the groundwater quality, or was 

simply the result of sampling or laboratory errors. To do this, the 

arithmetic mean and variance wi 11 be ca 1 cul a ted for each set of four 

replicate measurements made of each parameter for each subsample. 

Cochran•s Approximation to the Behrens Fisher Student•s t-test10 

will be used to determine if there is a statistically significant dif-

ference between values obtained from either laboratory and the initial 

background concentration(s) for the parameter(s) in question. 

9 
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If the conclusion of the Monitoring Review is that the 

Facility is not adversely affecting groundwater quality, Spartan will 

resume its normal Groundwater Monitoring Program. If the conclusion 

of the Monitoring Review is that hazardous waste or hazardous waste 

constituents may be entering groundwater from the faci 1 ity, then a 

Groundwater Quality Assessment, as outlined below, will be initiated. 

3. The following describes action to be taken for various po-

tential outcomes of the Analytical Check. 

a. Parametric Increase Confirmed for Upgradient Well 

b. 

c. 

If the results from both laboratories reflect a sta
tistically significant parametric increase (or pH de
crease) in water from the upgradient well, EPA and EID 
will be notified, and the Groundwater Monitoring 
Program shall be resumed. 

Parametric Increase Confirmed for Downgradient Well(s) 

If the results from both 1 aboratories reflect a sig
nificant increase (or pH decrease) in water from any 
of the downgradi ent we 11 s, a Groundwater Qua 1 i ty 
Assessment shall be promptly initiated. 

Neither Laboratory Confirms Parametric Increase 

If there is no statistically significant increase (or 
pH decrease) found for any given parameter by either 
of the laboratories, the groundwater may be considered 
as not contaminated. The Groundwater Monitoring 
Program shall be resumed in this case, after notifica
tion of EPA and EID. 

d. Tiebreaker 

If only one laboratory has generated results signifi
cantly different from the initial background level, 
additional samples will be submitted to a third quali
fied laboratory to determine the need for a 
Groundwater Quality Assessment. 

10 
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I. INTRODUCTION 

A. Project Background 

In May, 1983, Harding Lawson Associates (HLA) installed 

four groundwater monitoring wells and one piezometer at the Coors Road 

Plant. The data call ected included information on subsurface soi 1 

conditions, water level elevation, and cheillical analyses of ground

water samples. The results of the study show: the site is underlain 

by unconsolidated deposits consisting of interbedded sand, gravel , 

silt and clay; depth to water is on the order of 65 feet below ground 

surface, with a flow direction generally southeast; and contaminants 

are present in the groundwater. 

As a result of the initial study, Spartan directed HLA to 

perform the present investigation which is designed to further define 

the subsurface soils and groundwater conditions. This report presents 

the results of our geotechni ca 1 i nvesti gati on, our groundwater sam

pling and chemical analyses program, and recommendations for design of 

a groundwater removal and treatment system. 

B. Scope of Services 

The purpose of this study was to identify possible sources 

of contamination and assess the potentia 1 for contaminant migration 
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off-site. The i nvesti gati on included the exploration of subsurface 

soil and water conditions, the call ecti on and ana'lyses of groundwater 

samples, and the laboratory testing of selected soil samples. 

The specific tasks included: 

1 • Ori 11 i ng and samp 1 i ng of seven ( 7) borings to 
further define the subsurface soil conditions. 

2. 

3. 

4. 

Installation of a monitoring well in each of the 
seven (7) borings. 

Coordination of the borehole geophysical logging 
and the development of the monitoring wells. 

Engineering analysis to better define the extent 
of contamination. 

5. Develop recommendations for site restoration. 

-2-
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II. FIELD EXPLORATION AND LABORATORY TESTING 

A. Field Exploration 

The subsurface soil and groundwater conditions at the site 

were explored by dri 11 i ng seven test borings ranging in depth from 

75.5 to 150.5 feet. The borings were drilled during the period from 

October 31, to November 22, 1983. The locations of the borings are 

shown on the Boring Location Plan, Plate 1. 

The borings were drilled utilizing truck mounted, 6.5-inch 

diameter ho 11 ow-stem auger and rotary wash equipment. The procedure 

used in the field to advance the borings was to auger to the water 

table (approximately 65 feet below grade) and to rotary wash the 

remainder of the boring by inserting the dri 11 i ng rods through the 

hollow stem augers. 

Samples of the subsurface materials encountered were 

obtained during the drilling procedure using split-spoon samplers . 

Samples were collected at five foot intervals above the water table 

and at ten foot intervals thereafter. The materials encountered 

during the field exploration program were classified in accordance 

with the Unified Soil Classification System described in Plate A-1. 

The logs of the test borings are presented on Plates A-2 through A-8. 

-3-
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Standard Penetration Tests ( SPT) were performed and dis

turbed samples were obtained with a standard split-spoon sampler 

(1.375-inch I.D. by 2.00-inch O.D.). The sampler was first seated 6-

inches to penetrate any loose cuttings and then driven an additional 

12-i nches using a 140-pound hammer fa 11 i ng 30-i nches. The number of 

blows required to drive the sampler the fi na 1 12-i nches was recorded 

and designated as the "Standard Penetration Resistance" (or SPT 

N-Value). The "SPT N-Value" test was perfonned in general accordance 

with ASTM* Specification D-1586. 

Our engineer was present full time during the drilling 

operation to log the borings and collect the samples for examination 

and laboratory testing. All soil samples were returned to our Houston 

1 aboratory, where they were further examined by a senior engineer; 

subsequently, certain samples were selected for laboratory testing. 

Upon completion of each boring, groundwater monitoring 

wells were installed, developed, and geophysically logged. Details of 

the monitoring well installation, development and geophysical logs are 

discussed in a later section of this report. 

*~~erican Society for Testing Materials 

-4-
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Initially, the field work was expected to 1 ast approxi-

two weeks, however, problems with the drilling process (i.e., 

equipment) extended the field work to approximately four weeks. 

B. Monitoring Wells 

All of the test borings were converted to groundwater moni

wells to obtain water-level measurements and to collect water 

samples for chemical analysis. The soil boring and monitoring well 

depths are presented in Table 1. 
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TABLE 1 

Soil Boring and Monitoring Well Depths 

I~OIHTORHlG WELL BORING DEPTH SCREEN DEPTH 
~JQ. (FEET) (FEET) 

W..J-5 135 68-78 

MW-6 150 61.5-66.5 

Ml~-7 7 5. 5 63.5-68.5 

M~-8 150 58-63 

;~~~-9 80 62.5-67.5 

MW-10 150.5 135-140 

Ml~-11 150 134-139 

Immediately after drilling was completed, a 2-inch dia

meter, threaded, flush-joint, schedule 80 PVC casing and screen was 

installed through the hollow-stem auger to a selected depth in the 

boring. All wells have 5 feet of screened section (.006-inch slots), 

except MW-5 which is constructed with a 10-foot long screen. Each 

well has a 5-foot sump below the screen section to collect any fines 

that may enter through the screen. The bottom of the sump was 

equipped with a check valve to flush the drilling fluid from the bore-

hole. 
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Clear water was pumped into the wells to flush the drilling 

fluids from the boring and cause the sand and gravel to collapse 

around the casing in tne lower portions of the borings and in screened 

zones. Two of the deep borings (MW-6 and MW-8) were backfi 11 ed with 

gravel up to the base of the monitoring wells. 

After flushing, the remaining augers were extruded and sand 

backfill was placed a minimum of 15 feet above the screen. Backfill 

consisted of collapsed sand and gravel or sand and gravel cuttings. 

Bentonite pellets were used to form a one to two foot p 1 ug in the 

annulus above the backfill. The remaining portion of the annulus was 

filled with a cement/bentonite slurry pumped through a tremie pipe. 

Vented caps were placed on the casing and 3. 5-foot 1 ong 

steel protective casings with locking tops were placed over the por

tion of the PVC casing extending above ground level. The protective 

casings were then concreted in place. Details of the well construe-

tion are presented on the Logs of Borings, Plates A-2 through A-8. 

The wells were developed by Sergent Hauskins & Beckwith on 

November 28, 1983, withoLit an HLA representative present. The wells 

were de vel oped by removing approximately 5 to 6 times the volume of 

water in the casing using a 175-cfm air compressor. A 3/4-inch air 

hose was lowered to the bottom of the casing to air-lift the water. 
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Dedicated monitoring well sampling pumps were installed by 

Spartan on December 1, 1983, with an HLA senior environmental special

ist present. The pumps are Well Wizard Model P-1100 manufactured by 

Q.E.D. Environmental Systems, Inc. The pumps are of all PVC construc

tion and operate according to the Middleberg (gas squeeze) concept. 

C. Geopnysical Logging of Borings 

The purpose of geophysical logging is to complement the 

soil boring logs, and to identify possible thin sand, silt, and clay 

lenses that migt1t be missed during the drilling process. A brief 

description of each type of logging is presented in the following sec-

tions. 

1. Gamma 

The gamma log measures the natural gamma radiation 

emitted from the formations encountered. Unstable isotopes of thor-

iurn, uranium, and potassium 40 concentrate in clay minerals and emit 

gamma radiation. The number of radiation events per second that 

impact the prooe is measured and recorded on a strip chart at the sur-

face. The gamma log gives a qualitative interpretation of the percent 

of clay at a given depth. 
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2. Neutron 

The neutron-neutron probe contains both a neutron 

source and neutron particle detector. The source emits neutron parti

cles· into the fonnation. These particles are slowed by collisions 

with hydrogen ions and their paths are diverted. The neutrons 

returning to the detector are recorded on a strip chart. In 

fonnati ons bel ow the water table, the percent of pore space is 

directly related to the rate of neutron particles measured. 

The geophysical logs are sho·wn on Plates A-9 through 

A-15. 

D. Laboratory Testing 

Selected soil samples from the field exploration were 

tested in our 1 aboratory to determine their geotechni ca 1 engineering 

properties. Laboratory tests included particle size analyses and 

Atterberg limit tests. The procedures used to perform these tests are 

described in the following paragraphs. 

Parti cl e-si ze ana lyses were perfonned on selected samp 1 es 

to determine the particle or grain size distribution of the represen

tative soils. The grain size distribution of soils coarser than 0.75 

millimeter (mm) diameter was detennined by passing the samples through 
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a set of nested sieves. Particles less than 0.75 mm diameter were 

su5pended in water and their grain size distribution measured by the 

rate of settlement. The tests were perfonned as described by ASTM 

Specification D-422 and D-2217. 

Atterberg limits tests were performed to determine the 

soil•s plasticity characteristics. The soil•s Plasticity Index (PI) 

is representative of this characteristic and is bracketed by the 

Liquid Limit (LL) and the Plastic Limit (PL). The Liquid Limit is the 

moisture content at which a soil will flow as a heavy viscous fluid 

and is determined in accordance with ASTM Speci fi cation D-423. The 

Plastic Limit is the moisture content at which a soil begins to lose 

its plasticity and is determined in accordance with ASTM Specification 

D-424. 

The results of the physical tests performed are presented 

in Appendix B, Plates B-1 througn B-10. 

Water sa1npl es were collected from each monitoring well and 

forwarded by Spartan to the laboratory for chemical analysis. The 

analyses were performed by Rocky l~ountai n Laboratory, and the results 

are presented in Appendix B, Plates B-11 through B-13. A detailed 

discussion is presented in Section IV, Site Conditions. 

-10-
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III. REGIONAL SETTING 

A. General Geology 

Rocks of igneous, metamorphic and sedimentary origin are 

exposed in the Albuquerque area. Precambrian age rocks, predominantly 

granite and metamorphosed clastic rocks are exposed in the Sandia and 

t~anzano Mountains. The precambrian rocks are unconformably overlain 

by a thick sequence of sedimentary rocks. These sedimentary rocks are 

of marine and conti nenta 1 origin, and range from Early Pennsylvanian 

to Recent in age. Basaltic-flow rocks of Tertiary age are interbedded 

with stream sediments of Quartenary age to the west of the Rio Grande. 

Most of the surficial material found in the valley is com-

prised of Tertiary and Quaternary deposits consisting of gravel, sand, 

silt, and clay. Generally, sands are found at the land surface with 

occasional interbedded silt and clay lenses. The sand ranges in tex-

ture from fine to coarse-grained, and the gravel ranges from pebble to 

cobble-sizes. 

B. Groundwater 

The valley fill (Sante Fe Group and alluvium) is the prin

cipal aquifer in the Albuquerque area and is composed primarily of 

sand and gravel. The groundwater is under water table conditions 
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throughout most of the valley, although in some locations, permeable 

sands and gravel are found under confined conditions when situated 

between beds of silt or clay. The regional groundwater flow is to the 

southeast, but will vary locally because of influences imposed by sur

face waters, nearby pumping wells or changes in hydrogeologic condi-

tions. 
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IV. SITE CONDITIONS 

A. Ground Surface Elevations 

Ground surface elevations at the site vary from Elevation 

+5054 r~ean Sea Level (MSL) on the northern edge of the property to 

e 1 eva t ion +5042 feet MSL on the southern edge of the property. An 

overall surface gradient (from the northern most portion of the site 

to the southern most portion of the site) is approximately 1.0 percent. 

B. Geology 

A total of 12 borings have been drilled on the site includ

ing the five from the initial investigation, ranging in depth from 

75.5 feet to 150.5 feet below ground surface. The boring locations 

are situated in the eastern and central portion of the property (see 

Plate 1). The unconsolidated sediments penetrated consist primarily 

of medium dense silty sands and clean sand, very dense gravel and very 

dense gray sand that are interbedded with clay and silt. 

The SPT N-Val ue for the upper medi urn dense to dense brown 

silty sand and clean sand ranged between 14 to 100 blows per foot 

( BPF). These sands contain between 76 to 86 percent sand, 6 to 23 

percent silt, and 6 to 13 percent clay sizes. Interbedded throughout 
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the sands are clay and silt layers ranging from approximately 2 to 

7-feet thick. This stratum tends to dip downwards toward the south-

east direction. 

The SPT Value for the very dense brown and gray sandy gra

vel ranged between 55 to greater than 100 BPF. The gravels are poorly 

graded and contain between 44 to 78 percent gravel, 20 to 43 percent 

sand, and 2 to 8 percent silt and clay sizes. This stratum tends to 

dip downward toward the southeast direction. 

The SPT Value for the 1 ower dense to very dense gray sands 

ranged from 45 to greater than 100 BPF. These sands contain between 

45 and 91 percent sand, 2 to 47 percent silt, and 2 to 8 percent clay 

sizes. Interbedded throughout this stratum are clay and silt 1 ayers 

ranging in thickness from 2 to 10-feet. 

The 1 ocati on of two northeast-southwest generalized soil 

profiles have been developed, the cross sections are shown on Plate 

1. Cross section A-A', shown on Plate 2, is located on the east pro

perty line and includes information from borings MW-6, MW-7, and 

MW-8. Cross section B-B', shown on Plate 3, is located in the central 

portion of the property and includes data from borings Mw-5, MW-9, 

M~-10, and ;-.,w-11. As can be seen. cross section A-A' shows the 

-14-
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presence of a less permeable clay layer at approximately elevation 

4978 feet, ranging in thickness from 2 to 7-feet. Similarly, cross 

section B-a' shows the presence of a si 1 ty sand and clay 1 ayer at 

about the same elevation, in three of the four borings used to con

struct the profile (the silt, clay layer was not found in the boring 

MW-1 0). The existence of this 1 ess permeable 1 ayer serves to retard 

the migration of contarni nants to the deeper portion of the aquifer. 

The evidence indicates that this less permeable layer may be fairly 

extensive, with windows of more permeable material where the silt and 

clay is absent. 

The existence of a deeper clay and silt layer is evi-

denced from the data obtained from three of tile four deep borings. 

This layer is found between elevation 4900 and 4920 feet as shown in 

both cross sections. Again, this material has a lower permeability 

and functions in a similar manner to retard the downward migration of 

conta~inants. Should this deeper silt and clay layer be extensive, it 

in conjunction with the shallow layer, would restrict the vertical 

migration of contaminants to the deeper portion of the aquifer. 

C. Groundwater Conditions 

The screen sections in monitor wells MW-5 through MW-9 are 

situated above or partially within the upper silt and clay layer. Of 

the two deep wells, MW-10 is screened entirely below the deeper silt 
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and clay layer, while r~lol-11 is screened partially in the lower section 

of and below this layer. All of the wells installed during this phase 

of the i nvesti gati on are equipped with a 5-foot 1 ength of screen, 

except MW-5 which has a 1 0-foot 1 ong screen. The wells and piezometer 

installed during tne initial phase of the study have 20 feet of screen 

section. 

Static water-level measurements have been obtained in all 

the wells and hydrographs of the elevations are presented in Plates 4 

through 6. The water-level elevations obtained from the shallow wells 

including those installed during the initial study are in excellent 

agreement. Tne pattern of groundwater e 1 eva ti ons measured in we 11 s 

screened above and those wells screened immediately bel ow the upper 

silt clay layer exhibit no significant difference in head. Based on 

this data, a groundwater elevation contour map has been developed and 

is presented on Plate 7. As can be seen, the water table gradient of 

the top of the water ta=>le is about 0.75 feet per 100 feet and the 

horizontal flow direction is to the southwest. 

The water-level measurements obtained from the two deep 

~1ell s M..J-1 0 and MW-11 when compared to those obtai ned from the nearby 

shallow wells MW-3 and MW-4 show a difference in elevation of over two 

feet. The water-level elevation from the deeper section is lower than 

that found in the shallower section of the aquifer indicating that a 
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hydraulic potential exists for a contaminant to migrate vertically 

downward. The actua 1 head difference between the two zones may be 

larger than measured due to equilibrium effects created by the hydrau

lic ·communication via the granular materials in the annular space 

between the casing and borehole wall. 

An estimate of the groundwater velocity has been calcula

ted. Based on a measured hydraulic gradient of 7. 5 x 1 o-3, and 

estimated values of 0.10 em/sec for hydraulic conductivity, and 0.25 

for porosity, the velocity is about 3 x 10-3 ern/sec or about 8.5 

feet per day toward the southwest. 

D. Chemical Analyses of Groundwater Samoles 

Water samples were collected from each of the monitoring 

wells after a minimum of four times the casing volume of water was 

evacuated. Each well is equipped with a gas squeeze pump to improve 

sample quality and reduce the potential of cross contaimination of the 

samples. Tne samples were collected, preserved, and shipped to the 

laboratory in accordance with EPA guidelines. 

The results of the 1 aboratory analyses of the groundwater 

samples are presented in Plates B-11 through B-13 respectively. The 

results of the chemical analyses show that the water sample from each 

-17-
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well contained at least one constituent with a concentration in excess 

of the allowaole State limits. This includes samples collected from 

wells upgradi ent of tne source adjacent to 1 ocati on of M'W-3. The 

highe5t concentration of chemical constituents were found in the 

samples collected from wells M~-1, M~-3. MW-4, and MW-9. As would be 

expected, the sample with the least contamination ~as from the upgra

dient well MW-6, located at the northeast corner of the property. 

Although contaminants have been found in water samples col-

1 ected from the upgradi ent wells, the concentrations of the consti-

tuents are significantly less than those found in wells MW-1 and MW-3, 

the location of the principal contamination source for the site. Pos-

si bl e sources for the contaminants in the water from the up gradient 

wells include: migration of contaminants from off-site upgradient 

sources; migration in the vadose zone from principal on-site source; 

spills, leaks or disposal on-site in areas other than the principal 

di sposa 1 site; and contamination due to the dri 11 i ng operation. An 

awareness of the potential of cross contamination due to drilling was 

made known to all field personnel, and every effort was made to reduce 

or eliminate the possibility of introducing contaminants in a bore-

hole. Generally, good disposal practices were reportedly conducted at 

tne plant which would reduce the possibility of additional surface 

entry sources of contaminants. Although contaminants can migrate 
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significant lateral distances in the vadose zone, a field survey 

should be conducted to determine if facilities located upgradient may 

be possible sources of contaminant contribution to the groundwater 

system . 

Limited amounts of contamination were also found in water 

samples collected from the two deep wells, MW-10 and MW-11, which are 

screened in the base of the deeper si 1 t, clay 1 ayer, and the under-

lying granular material. The concentrations of the contaminants mea-

sured are on the order of 50 to 500 times less than found in the water 

sampled from the adjacent shallow wells (MW-3 and MW-4). Because of 

tile presence of the deeper s i1 t and clay 1 ayer found in both deep 

boreholes, the possibility of significant contaminatio,, reaching the 

underlying permeable materials is extremely limited. In all likeli-

hood, the contaminants have reached the deeper zone because of the 

dri 11 i ng and well construction procedure employed. Because the dril

ling penetrated a plume of high concentrations of conta11inants, a 

readily available source is present to migrate dow:1ward. Addition-

ally, the collapse of the in-situ material into the annular space 

around the casing and screen would favor the more granular materials 

fi 11 i ng the void as opposed to the 1 ess penneabl e clay. The differ-

ence in head between the deeper unit and the shallower unit as 
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discussed previously, provides the hydraulic potential for the down

ward migration. Thus, the combination of pathway in the annular space 

of the well, plus the driving force created by the difference in head, 

provides a possible explanation of the contaminants in the deeper 

wells. 

Selected constituents found in the water samples collected 

from the shallow wells have been used to develop contour maps of the 

concentrations. Tne constituents selected included: 1,1-dichloro-

ethylene (DCE); 1,1,1-trichloroethane (TCA); and trichloroethylene 

(TCE). The concentration contour maps are presented on Plates 8, 9, 

and 10 respectively. The highest concentrations can De found in a 

plume emanating in the vicinity of wells MW-1 and MW-3 and migrating 

in a south-southwesterly direction. The migration pattern exhibited 

for all three constituents is very similar, and in good accord with 

the groundwater elevation contour map showing the horizontal component 

of groundwater flow. 
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V. CONCLUSIONS AND RECOMi~ENDATIONS 

A. Remedial Activities 

To prevent further migration off-site and remove the con-

taminated groundwater at the facility, the use of extraction wells 

appears to be the most viable alternative. Extraction wells located 

at the down gradient section of the groundwater flow (along the south

ern property line) would be the most beneficial in this situation. 

The actual number of extraction wells and pumping rates are 

not known at this time because the specific hydrologic properties of 

the aquifer system have not been derived. However, in an attempt to 

bound the system requi re.nents, a computer program R::SSQ was used with 

assumed upper and lower limits of hydraulic conductivity values for 

the site. The computer program calculates the zone of capture of a 

pumping well in a steady flow field of a specified direction and velo

city. For the analysis, the two hydraulic conductivity values used 

were 0.10 and 0.01 em/sec. Other values used included a hydraulic 

gradient of 7.5 x 10-3 , and an effective porosity of 0.25. A ground 

flow direction of S 45°W, and calculated groundwater velocities of 

3,000 and 300 feet per year ca 1 cul a ted from the va 1 ues above were 

used. Extraction wells screened in 50 feet of permeable material with 

a discharge rate of 125 gpm are assumed . 
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The analysis using an assumed hydraulic conductivity of 

0.10 em/sec indicates that eight extraction wells would be required to 

capture off-site flow. With a screened interval of 70 feet to more 

closely correspond to site conditions, the discharge rate from a 

single well would be 175 gpm. The total discharge from eight wells 

would be 1,400 gpm. The analysis for the assumed hydraulic conductiv

ity of 0.01 em/sec indicates that a single extraction well with a dis

charge rate of 175 gpm is sufficient to capture the off-site flow. 

Clearly, the number of wells and discharge rate required 

are a result of the assumed hydrologic properties of the aquifer sys-

tern. To design an efficient system, aquifer testing is required to 

develop specific values for tt1e site. A recommended program is pre

sented in a later section of this report. 

Once the contaminated groundwater has been extracted, it 

must be treated before disposal. The utilization of an on-site treat

ment facility expands the potential use of the treated water to flush 

the sediments above the water table for eventual removal by the 

extraction wells. Tne use of infiltration galleries for the treated 

water would perfonn such a function and should not require a discharge 

permit. However, the need for permits should be checked with the 

State regulatory agencies. Additionally, the effect of the infiltra

tion galleries on the groundwater flow wi 11 be refined based on the 

results of future testing. 
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B. Recommended Program 

The recommended program is designed to provide additional 

i nfonnati on on the water-1 eve l s and concentrations of contaminants, 

and aquifer properties. Tnese data are needed to provide an efficient 

groundwater extraction system to prevent off-site contamination migra-

tion. 

The program includes the installation of a large diameter 

well (minimum 6-inch diameter), and at least four additional monitor-

ing wells. The locations of the proposed new wells are shown on Plate 

11. The borings should be carried to a depth to ascertain the pres

ence of the deeper silt, clay layer, which may be on the order of 175 

feet deep at a specific well location. The screen section of the well 

should be set so that a portion of the granular material above the 

upper silt, clay section is included, with the bottom of the screen 

set between 5 to 1 0-feet above the 1 ower silt and clay section. 

Should the upper silt, clay layer be two or more feet thick, a blank 

section should be installed across the layer to prevent or reduce the 

possibility of the continuous bleeding of fines into the extraction 

well. Over a period of time, large amounts of fines entrained in the 

discharge water causes excessive wear on the pumping equipment, and 

may interfere with water treatment. 
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A well graded, rounded, silica gravel pack should be 

installed around all the well screen, and carried to at least five 

feet above the top of each screen. A 1 ayer of fine sand should be 

placed on top of the gravel pack, and the remainder of the annul us 

backfilled and grouted in accordance with State requirements. Follow

ing the installation of each well, a development program should be 

initiated to remove the fine grained material around the screen and 

assure good hydraulic continuity with the aquifer. Great care should 

be exercised in the development program for the pumping ( 6-i nch di a

meter) we 11. 

After all the proposed ~1ells are completed, a water-level 

measuring program should be perfonned which in·:ludes the previously 

installed wells. Water samples for chemical analyses should then be 

collected from the new wells. 

At the completion of the water sampling program, a con

trolled pumping test should be conducted. During the test, water

levels should be measured carefully in both the pumping well and moni

toring wells. From the data collected, aquifer coefficients can be 

calculated to refine the system design. During the pumping test and 

well development, arrangements to dispose of the discharge water will 

have to be made. 
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In conjunction with the above activities, a field testing 

program to estimate the recharge capacity of possi~le on-site infil

tration, galleries should be conducted. Thus, the data obtained would 

1 ead . to a more balanced system to pump, treat and discharge the 

water. Following the completion of the tests, analyses will be per-

formed, and a report issued detailing the field investigations and the 

findings. 

To reduce the potentia 1 migration of contaminants from the 

shallow saturated section to the zone below the lower silt and clay 

unit, consideration should be given to drilling out the deep wells, 

M~~-10 and MW-11, and plugging the borehole with grout and/or bento-

nite. However, this activity should be conducted after the i ni ti a 1 

pumping test has been completed. Because of the close proximity of 

the two shallow wells MW-3, and MW-4, the drilling and plugging opera

tion for the deep wells may interefere with the effectiveness of the 

sha 11 ow we 11 s. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS 

GRAVELS 

MORE THAN HALF 
COARSE FRACTION 
IS LARGER T~AN 

NO.4 SIE 

CLEAN GRAVELS 
WITH LITTLE OR 
NO FINES 

GRAVELS WITH 
OVER 12% FINES 

SILTS AND CLAYS 
LIQUID LIMIT LESS THAN 50 

SILTS AND CLAYS 
LIQUID LIMIT GREATER THAN 50 

HIGHLY ORGANIC SOILS 

SYMBOL 

GW ,)~ .. '~ 
GP '}.:_: 

I~ 
GM 

SM IT 

sc ~ 
ML IIJJ 
CL ~ 
OL 

1
1
1
1
1 

Ill 

MH 

CH ~ 
OH ~ ' ' ~ 

TYPICAL NAMES 

WELL GRADED GRAVELS, GRAVEL- SAHD loiXTURES 

POORLY GRADED GRAVELS, GRAVEL-SAND 

MIXTURES 

SILTY GRAVELS, POORLY GRADED GRAVEL- SAND

SILT MIXTURES 

CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND

CLAY MIXTURES 

WELL GRADED SANDS, GRAVELLY SANDS 

POORLY GRADED SANDS, GRAVELLY SANDS 

SILTY SANDS, POORLY GRADED SAND-SILT 

MIXTURES 

CLAYEY SANDS, POORLY GRADED SAND- CLAY 

MIXTURES 

INORGANIC SILTS AND VERY FINE SANDS, ROCK 
FLOUR, SILTY OR CLAYEY FINE SANDS, OR 
CLAYEY SL TS wrrn SLIGHT PLASTICITY 

HORGAPiC CLAYS OJ' LOW TO MEDIUM PLASTICITY, 
GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS, 
LEAN CLAYS 

ORGANIC CLAYS AND ORGAPiC SILTY CLAYS OF 

LOW PLASTICITY 

iiORGANIC SILTS, MICACEOUS OR DIATOioiACIOUS 

FINE SANDY OR SILTY SOILS, ELASTIC SILTS 

INORGANIC CLAYS OF HIGH PLASTICITY, 

FAT CLAYS 

ORGAHIC CLAYS OF MEDIUM TO HIGH PLASTICITY, 

ORGANIC SILTS 

Pf s PEAT AND OTHER HIGHLY ORGANIC SOILS 

-

KEY TO TEST DATA 

lr Shear Strength, psi r Confining Prenure, psf 

Consol - Consolidation Tx 320 (2600) Unconaolldated Undrained Triaxial 

LL 

PL 

PI 

G, 

SA -l8l 

CD 

#-200 

a 
OAAWN 

- Liquid Limit (In %) TxCU 

- Plastic Limit (in%) OS 

- Plaaticlty Index (in%) FVS 

- Specific Gravity uc 
- Sieve Analyais LVS 

-"Undisturbed" Sample 

-Bulk Sample 

-Sample attempted with 
no recovery 

-% Fines pauing#200 
Ill VI 

320 (2600) Consolidated Undrained Triaxial 

2750 (2000) Consolidated Drained Direct Shear 

470 Field Vane Shear 

2000 Unconfined Compr11slon 

700 Laboratory Vane Shear 

All 1tren~th 11111 an 2.8" or 2.4" diameter aarnplu unleu 
otherwiu Indicated. 

*indicatas 1.4"diameltr aample. 

NOTES 

Thill Notes Are Applicable To All 
Boring and/or Till Pit Lag Plain in 
Thia Report. 
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Pl=34 

0 if 0 
Q 

0 - -c l:-V; ., ;;; 3: c >-c 0 
8 - ., iD 00 

15 

19 

35 

17 

44 

62 

39 

53 

65 

77 

59 

52 

20 

Auqer - Rotary Wash - ., Equipment 
~ i5. a E ., 

"' Elevation 5045 Date 11/16/83 - 11/17/63 0 (/) 

0 
LIGHT BROWN SILTY SAND (SM) 

medium dense to dense, dry 

1 0--roHJI 

becomes nore coarsely graded 
~IHI 

II.IHI occasional gravel 
20 

rtUJ.l Ll GHT BROv!N SAND ( SP) 

30]1 
40 ::: 

m111 
50 

60 

70 

80 

dense to very dense, dry 

coarse sand at 34 to 34.5 feet 

driller's note: gravel layer 
at 41 to 41.5 feet 

BROWN SILTY SAND (SM) 
with some gravel, very dense, 
moist 

decreased gravel content below 53 feet 

DARK GRAY SAND (SP) 
very dense, moist 
water level at 63.5 feet 
driller's note: occasional 
from 64 to 68 feet 

BROWN CLAY ( CH) 
stiff, wet 

DARK GRAY SAND (SP) 
very dense, wet 

qravel 

Laboratory Tests 

'i 
~ .,::;-

-c: 

-~* 3: 
0 

~8 iD 

52 

7% Gravel 
86% Sand 100+ 

2% silt 
5% Clay 

100+ 

100+ 

0 ::. s 
~ l:- a ;;; ., 

~~ 0 
00 80 

90 

100 

110 

120 

"' i5. 
E 
"' (/) 

M ~ 
-.t 

IF'J 

I Y:/:J.I 

(Continuation of Log) 

interbedded with course gravel 
at 85 to 89 feet 

BRO'IN CLAYEY SAND (SC) 
very dense, wet 

111 DARK GRAY SA!lD (SPI 
130 ::::: very dense, 1·1et 

100+ 

100+ 
Two inch diameter PVC monitoring 
well set to a depth of 71.5 feet 
with lower 10 foot section con
sisting of 5 foot sump and 5 foot 
screened section. Gravel backfill 
from 71.5 to 150 feet. Boring 
caved from 58 to 71.5 feet. Natural 
backfill from 30 to 58 feet. 
Bentonite seal from 29 to 30 feet. 
Grout from 0 to 29 feet. 

Herding L•w•on A•aoclatea 
Eng1neers. Geo1og1sts 

140 

LIGHT BRO!·IN SILT ('1L) 
very dense, wet 
driller's note: increased 
content below 145 feet 

150 -HU-J-11 End of Borinq at 150 feet 

160 

sand 

f•jt."l = & GeophySICISts 

LOG OF WELL MW- 6 
Spartan Southwest, Inc. 
Albuquerque, New Mexico A-3 
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Laboratory Tests 

20 

30 

12 

27 

21 

100+ 

57 

32 

18 

34 

31 

Two inch diameter PVC 
monitoring well set to 29 
a depth of 73.5 feet 
with lower 10 foot 
section consisting of 28 
5 foot sump .and 5 foot 
screened section. 
Natural filter pack 
from 39 to 74 feet. 
Bentonite seal from 
37 to 39 feet. Sand 6 
backfill from 29 to 
37 feet. Grout from 
0 to 29 feet. 

Harding Lawson Associates 
Engineers. GeoiOQISIS 
& GeophySICISts 

~OB NJMBE'l 

6310,008.12 

(l) 

..c Q 
a. E 
(l) ctl 
0 (/) 

Equipment __ A_u..:::..ge_r __ R_o_t_a-'r v:e...v _W_a....:s....:h __ 

Elevation _...:::5~04...:..4~--- Date 11/11/83 

O.n~n---------------------

k:~ 
~: . : ~ 

k'.::: 

1 0-15i ~ 

~= 
20-lX : ..... 

~ i .... . 

3o-~ L .. . 
~ L 
~ :: .... 

X 

so-~ 

60 -~ 

LIGHT BROWN SILTY SAND (SM) 
medium dense, dry 

LIGHT BROWN SAND (SP) 
medium dense to very dense, 
dry 

driller's note: gravel at 28.5 
feet 

LIGHT BROWN SILTY SAND (SM) 
medium dense to dense, 
moist 

grades course with depth 

~ ···~ water level at 64.5 feet 

70- interbedded with brown and gray 
clay layers 2-6 inches thick 

End of Borin9 at 75.5 feet 

80-

LOG OF WELL MW- 7 
Spartan Southwest, Inc. 
Albuquerque, New Mexico 

APPRO>JED DATE 

?'/-·. 
REVISED DATE 

PLATE 

A-4 
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laboratory Tests 0 ~8 (jj 

\ I 14 

1 
I 14 

' 15 

75% Sand 16 
18% Silt 

7% Clay 
18 

42 

50 

l 
14 

' 14 

~ 19 

26 

14 

58 

l 

' ~ 

u 
Q -
~ 
iii ,._c 

~ "' 00 

- "' Equipment Auqer - Rotar~ Wash 
.r::: a a E 
"' 0'0 Eievation __ 5042 __ Date ___ !!LJ3/83 0 (/) 

0 
LIGHT BRO~IN SILTY SAND (SM) 

medium dense to dense. drv 

10 

20 

30--Y#hl LIG~T BROWN SAND (SH) 
w1th some gravel, dense, moist 

40 

3 inch silt layer at 44.5 feet 

occasional silt layers 

water level at 59 feet 
occasional silt layers 

RROWN f.l AY ICH) 
stiff, wet 

driller's note: gravel at 75 feet 
BRO~IN SAND ( SW) 

very dense, wet, coarse qrair:ed 

Laboratory Tests 

55% Gravel 
43% Sand 

2% Fines 

87% Sand 
9% Si 1t 
4% Clay 

i5 
E 
<;; 
~ 
0 
ijj 

100+ 

100+ 

100+ 

. 100+ 

Two inch diameter PVC monitoring 
well set to a depth of 68 feet 

100+ 

with lower 10 foot section con- 100+ 
sisting of 5 foot sump and 5 foot 
screened section. Gravel backfill 
from 68 to 150 feet. Natural filter 
from 33 to 68 feet. Bentonite 
seal from 32 to 33 feet. Natural 
backfill from 15 to 32 feet. 
Grout from 0 to 15 feet. 

a H•rdlng Uwaon Aaaocl•tea 
Eng1neers. Geolog,sts 
& GeophySICISts 

ii ~ .,-
:;C ~ _., 

iii Ill-

~8 
,._c 
~ Q) 

00 

'"'" .r::: 
a 
Q) 

0 

80 

90 

10 

160-

"' a 
f 
"' (/) (Continuation of Log) 

. il GRAY SANDY GRAVEL (GW) 
ihl very dense, wet 
{~ 
:;; 
•.:~ 

(;RAY SAND (SW) 
very dense, wet 

driller's note: some gravel 
at 115 feet 

End of Boring at 150 feet 

LOG·,...--::o--:::F:-:W""'ELL MW- 8 
Spartan Southwest, Inc. 
Albuquerque, New Mexico A-5 
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Laboratory Tests 

80% Sand 
14% Silt 

6% Clay 

62% Gravel 
35% Sand 

3% Fines 

-
45% Sand 
47% Silt 

8% Clay .J 

Two inch diameter mon
itoring well set to a 
depth of 72.5 feet with 
lower 10 foot section 
consisting of 5 foot 
sump and 5 foot screened 
section. Boring caved 
from 57.5 feet to 72.5 
feet. 

Bentonite 
seal from 55.5 to 57.5 
feet. Sand backfill 
from 40 to 55.5 feet. 
Grout from 0 to 40 feet. 

0 
.f? 
(;; 
:= 
0 
en 

9 

16 

12 

24 

21 

20 

28 

98 

100+ 

45 

100+ 

100+ 

100+ 

Harding Lawson Associates 
Engtneers. Geolog1sts 
& GeophySICists 

DRAW'< JOB ;;JM6C:H 

M1 6310,008.12 

-~ 0 
Q)-

5C 
-a> 
(/)-
·- c 
~8, 

-.a -- QJ Equipment Auqer Rotary Wash 
1::- .r:. Ci 

0.. E (/) 

>-c QJ ro 5043 11/31/83 .... Q) 0 (/) Elevation Date 
00 

a.,~~~~~~~~--~--~~---
~~~ 2 Inch Bituminous Concrete 

1 0-~ ~ 

20-X: 

3o-x:: 

~: 

.. 
~ ~~-. 4 0- Q ~ .. :;.1;·. 

~~~ 
so -x4f.?: ...... ...... ...... ...... ...... ....... 

~-··: ... ....... ....... ....... ....... ....... ....... 

Pavement 
LIGHT BROWN SILTY SAND (SM) 

loose to medium dense, dry 

LIGHT GRAY SANDY GRAVEL (GW) 
very dense, moist 

BROWN GRAVELLY SAND (SP) 
dense to very dense, moist, 
gravel size up to 2 inch . 
diameter 

;;;::=lsz. water level at 63 feet 
'----~oo LIGHT GRAY SANDY SILT AND SILTY 

SAND {ML-SM) 

70
_

8 
very dense, wet 

MEDIUM GRAY SILTY SAND (SM) 
very dense, wet 

80 End of Boring at 80 feet 
PLATE LOG OF WELL MW- 9 

Spartan Southwest, Inc. 
Albuquerque, New Mexico A-6 
A~PROVEC DATI: REVISED DATE 

7,;;. 
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Laboratory Tests 

86% Sand 
8% Silt 
6% Clay 

44:t Gravel 
48% Sand 

8% Fines 

~ 
Vi 
~ 
0 
en 

21 

35 

37 

25 

38 

19 

30 

18 

16 

35 

100+ 

100+ 

58 

;f!. u 
a .,- -- c :?:-

2"' ;;, ,_ 

~§ 
,._c - "' 00 

"" "' .r: a a E .. "' 0 (j) 

0 

10 

20 

30 

40 

50 

60 

Equipment Auger - Rotary Wash 

Elevation 5046 Date 11/13/82 

6 Inch Concrete Pavement 
LIGHT BROWN SILTY SAND (SM) 

medium dense, dry 

LIGHT BROWN SAND (SW) 
medium dense to dense, dry 

silty fine sand at 19 feet 

sandy silt sea~ at 30 feet 

abundant gravel at 49 to 50 feet 

L.:: 

LIGHT GRAY AND BROWN GRAVEL AND SAND 
(GW-SW) 

very dense, moist 
sand layer starts at 63 feet 

DARK GRAY SAND (SP) 
very dense, moist 
water level at 65 feet 
gravel at 67 feet 

BROWN AND GRAY SAND (SW) 
very dense, wet 

'i 8 .,-
:;c 

Laboratory Tests 

44% Grave 1 
48% Sand 

8% Fines 

91% Sand 
5% Clay 
4% Silt 

"' _., 
~ U>-
0 ~8 en 

100+ 

100+ 

100+ 

100+ 

100+ 

100+ 

Two inch diameter PVC monitoring 
well set to 145 feet with lower 
10 foot section consisting of 
5 foot sump and 5 foot screened 
section. Boring caved from 55 
to 150 feet. Bentonite seal 
from 53 to 55 feet, Natural 
backfill from 30 to 53 feet. 
Grout from 0 to 30 feet. 

= H•rdlng Uwaon Aaaocl•t•• 
Eng1neers. Geologists 
& GeophySICISts 

u 
~ "' :?:- .r: a 
iii a E 

"' ~ ~~ 0 (Continuation of Log) 
00 80 

11::::::1 

90]'"] 

1 r···1 
100 

110 

120 

130 

140 

160 

driller's note: qravel layer at 
85 to 87 feet 

driller's note: gravel layer at 
90 to 91 feet 

driller's note: gravel layer at 
94 to 94.5 feet 

driller's note: gravel layer at 
121 to 122 feet 

brown sandy clay at 131 to 132 
feet 

driller's note: gravel layer at 
144.5 to 145.5 feet 

End of Berino at 150.5 feet 

LOG OF WELL MW- 10 
Spartan Southwest, Inc. 
Albuquerque, New Mexico 
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Laboratory Tests 

76% Sand 
13% Silt 
11% Clay 

69% Gravel 
29% Sand 

2% Fines 

" ., 
-.; 8 E-_o- Iii .,,:: ., 

it -"<>-" 
u c:- 0 
0., rn 
Q..C.. 

12 

22 

29 

42 

32 

4.5+ 37 

38 

34 

30 

55 

68 

4 0 5+ 100+ 

100+ 

22 

1- u .,- ~ 
:;c ?: _., 

;;, V>-

~8 
,._c: 
~ ., 
00 

:::- "' .c a a E ., 
"' 0 Ul 

0 

10 

20-

30 

40-

so-

60-

70-

80-

Equipment Auger - Rotary Wash 

Elevation 5045 Date 11/14/83 

6 Inch Concrete Pavement 
LIGHT BROWN SILTY SAND (SM) 
~ediu~ dense, dry 

driller's note: gravel at 7 to 7.5 
feet 

occasional gravel 

increasing gravel content 

brown sandy clay at 24 to 26 feet 

brown sandy clay at 29 to 29.5 feet 

brown sandy clay at 34.5 to 35 feet 

~EDIU'1 GP.AY AND BRO\Itl SAND (Sf·1) 
~edium dense, moist 

BROWN AND GRAY 3ANDY GRAVEL (GP) 
verv dense. moist. with some sand 
driller's note: clay layer at 52 to 
53 feet 

GRAY AND BROI·IN SAND (SP) 
very dense, moist 
brown sandy clay layer at 59 to 59.5 
feet 

DARK GRAY AND BLACK GRAVEL (GP) 
water level at 65 feet 
strong organic smell 

BROWN AND GRAY CLAYEY SILT (ML) 
very stiff, wet 

driller's note: occasional coarse 
gravel at 71.5 feet 

LIGHT BROliN SAND (SW) 
\\H very dense, wet 

" 

Laboratory Tests 

89% Sand 
8% Silt 
3% Clay 

Two inch diamter PVC monitoring 
~ell set to 144 feet with lower 

~ 
;;; 
it 
0 rn 

100+ 

100+ 

100+ 

100+ 

100+ 

100+ 

lo foot section consisting of 5 
foot sump and 5 foot screened 100+ 
~ection. Boring caved from 63 
to 149 feet. Bentonite seal 
from 62 to 63 feet. Natural 
backfill from 9 to 62 feet. 
Grout from 0 to 9 feet. 

.. 

= H•rdlng L•waon Aaaocletea 
Eng1neers. GeoiOglsls 
& GeophySICists 

OHAWI\j JOB NUMHI R 
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(Continuation of Log) 

driller's note: occasional gravel 
at 80 to 81 feet 

becomes clayey sand at 92 feet 

driller's note: occasional gravel 

slightly cemented 
becomes black at 105 feet 
driller's note: increased gravel 
layers 

becomes 1 i ght brown at 114 feet 

120-
..... 

130-

140-

150-

160 

.... 

n 
Ill ~ 0 
0 ~ z 

dark gray and black at 122 feet 
grades coarser 

increased clay content 

BROHN AND GRAY CLAYEY SILT ('1L) 
hard, ~1et 

GRAY CLAYEY SAND (SC) 
very dense, ~1et 
driller's note: occasional gravel 
at 140 feet 

driller's note: occasional gravel 
at 146 feet 
End of Boring at 150 feet 

LOG OF WELL MW-11 
Spartan Southwest, Inc. 
Albuquerque, New Mexico 
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GRAIN SIZE IN MILLIMETERS 

COARSE FINE COARSE MEDIUM FINE 
COBBLES~--G-R-A~V-E-L--~--~--S-A_N_D~----~ SILT OR CLAY 

Symbol Sample Source 

• MW- 5 at 19 FEET 

• MW-5 at 64 FEET 

= 
H•rdlng uwson Assocl•tes 
Eng1neers. Geolog1sts 
& GeophySICists . 

DRAWN JOB NUMBER 
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Classification 

LIGHT BROWN SILTY CLAY (CL) 

LIGHT GRAY SANDY GRAVEL (GP) 
poorly graded. 

Particle Size Analysis 
Spartan Southwest, Inc. 
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}t1f 

Sample Source 

MW-5 at 109 FEET 

MW-6 at 22 FEET 

H•rdlng a..w-n Aa-alltea 
Engineers. Geologists 
& Geophys1c1sts 

JOB NUMBER 

6310,008.12 

GRAIN SIZE IN MILLIMETERS 

SILT OR CLAY 

Classification 

GRAY AND RED SAND (SW) 
with trace silt and clay, 
well graded 

RED AND GRAY SILTY SAND (SM) 
with trace clay, well graded 

Particle Size Analysis 
Spartan Southwest, Inc. 
Albuquerque, New Mexico 
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COBBLES 

Symbol Sample Source 

• MW-6 at 92 FEET 

• MW-8 at 24 FEET 

a Harding Lawson Associates 
Engineers. Geologtsts 
& Geophystclsts 

DRAWN JOB NUMBER 

)rf< 6310 2008.12 

GRAIN SIZE IN MILLIMETERS 

MEDIUM FINE 

SAND 
SILT OR CLAY 

Classification 

GRAY SAND (SP) 
with trace of silt, clay, and gravel, 
poorly graded 

BROWN SILTY SAND (SM) 
with trace of clay, well graded 

Particle Size Analysis PLATE 

Spartan Southwest, Inc. B-3 Albuquerque, New Mexico 
i>PPROVED DATE. REVISC C) ATE 
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Symbol 
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DRAWN 

J1A. 

Sample Source 

MW-8 at 87 FEET 

MW-8 at 107 FEET 

Harding uw-n Aa.ocl•tea 
Engmeers. Geolog1sts 
& Geophys1c1sts 

JOE> NUMBEI'< 

6310,008.12 
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1 0.5 0.1 0.05 0.01 0.005 
GRAIN SIZE IN MILLIMETERS 

SILT OR CLAY 

Classification 

GRAY SANDY GRAVEL (GW) 
well graded 

GRAY SILTY SAND (SM) 
with trace of clay, well graded 

Particle Size Analysis 
Sparton Technology 
Albuquerque, New Mexico 
APPROVED DATE 
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iJ. ""' I-I 
DRAWN 

i{f1 

Sample Source 

t~W-9 at 9 FEET 

M~!-9 at 39 FEET 

H•rdlng uwson Aasocllttea 
Engmeers. Geolog1sts 
& GeophySICISts 

JOB NUMBER 

6310,008.12 
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~ ~ -....... .. 

1 0.5 0.1 0.05 0.01 0.005 
GRAIN SIZE IN MILLIMETERS 

SILT OR CLAY 

Classification 

BROWN SILTY SAND {SM) 
with trace of clay, poorly 
graded 

GRAY SANDY GRAVEL (GW) 
with trace of silt and clay, well 
graded 

Particle Size Analysis 
Spartan Technology 
Albuquerque, New Mexico 
APPROVED 
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DATE REV•SEC 
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B-5 
DATE 



WELL NO.: HW-1 HW-2 HW-3 MW-4 
DETECT1~N LAB NO.: 3339-01 3339-02 3339-13 3339-03 

PARAMETERS !!'!ill ..!..!!!ill_ DATE•: 12(01(83 12/01/83 12/14/83 12/01/83 

RADIOCHEMISTRY 

Gro!.s Alpha pCi/1 0. I 9 1 5 15 ' 4 0 ' 5 8.3 • 2.8 
Gross Beta pCi/1 0.1 II 1 5 21 ' 3 10 1 5 12 • 2 
Radll>ll 226 pC1/l 0.1 1.6 1 0.5 0.1 ' 0.3 0.2 1 0.3 2.6 • 0.6 

O!lGAIIICS 

SDWA 
lindane u9/l 0.004 
Endrtn u9/l 0.009 
Methoxychlor ug/1 0.25 
Toxaphene u9/l 0.40 

IOWA Herbicides 
2. 4-0 ug!l 0. I 
Si lvex U9!l 0.05 

Total Organic Halogen 
Value 1 u9 Cl-(1 25. 21000. 810. 45100. 3470. 
Value 2 ug Cl-!1 25. 21900. 830. 46600. 3310. 
Value 3 ug Cl-!1 25. 20800. 900. 31700. 3360. 
Va 1 ue 4 ug Cl-(1 25. 20400. 990. 41800. 3130. 

VOLATILE NON-PRIORITY POLLUTANTS 

Acetone ug(l 100!10 5900. . 290000 . 290. 
Triclorotr1fluoroethane (freon) ug(l 50/5 170. 190. 310. 280. 
Ethanol ug(l 1000!100 . . 2100 . . 
2-Hexanone ug/1 100/10 1500. . . . 
a-Xylene ug/1 50/5 150. . 56 . . 
Oi me thy 1 benzene ug/1 50;1 )). 
Methyl ethyl ketone ug(l 100(10 . 
hopropyl alcohol ug(l 100!10 
U I yeo 1 ethers ug(l 1000(100 

4Dates indicated are sample collection dates. 

bQualHy control samples w~re generated in the lab by adding known amounts of chemicals to distilled water. 

These samp 1 es were then analyzed using the same procedures as for we 11 samp 1 es. 

<.Where two detection 11m1ts arc given the f1:-st value is for samples 3339-01, -02, ·03, -05, -10, and -13. 

The second value 1s for 3339-04, -06, -07, -08, -09, -11, and -12. 

dlhh pararr,('l('r ,.as not intt::ntJonally added to the quality control sample. 

•Not Detectable 

~. 

QUAL !TY CONTROl b 

Dist11led Heasured MW-5 HW-6 HW-7 HW-8 HW-9 HW-10 MW-11 Water Cone. 3339-04 3339-05 3339-06 3339-07 3339-08 3339-09 3339-10 3339-12 3339-11 Actual 12/01/83 12/01/83 12/01(83 12/01/83 12/01(83 !2/01/83 12/01/83 12/01/83 12(01(83 Cone. 

160. . . . 2300 . . 
1900 . . . . . 170 . . . . . 31. 

II 
Harding Lawson Aoooclateo RESULTS FOR LA~ ORATORY AHALYSES FOR WATER SAMPLES 
fnqu11'f'f"', Gr:>oiO(IISis fROM Jr!OIITORING WELLS MW-1 THR()U;H MW-11, Cef4TINUED B 12 
& (i('rlphy'>ICISIS -

SPARTON TECHNOUJGY, ALBUQUERQUE, NEW MEXICO 

PLAT£ 

JOBNUMB£R ~fO DATE REVISED DAl£ 

-~-6~1~,_()0~,!2 t'"!f.tl_ 
OllAWN 

Cu..'P 

• • 
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WELL NO.: MW-1 MW-2 MW-3 HW-4 
DETECTIO~ LAB NO.: 3339-01 3339-02 3339-13 3339-03 

PARMETER\ UNITS !J_MJ..I.?. DATE•: 12/01/83 12/DI/83 12/14/83 12/01/83 

VOLATILE ORGANICS 

Acroleir. U9/1 1000/IUO . . . . 
Acrylonitrile ug/1 1000/100 . . . . 
Benzene U9/1 50/5 95. . 75. . 
Bis(chloromethyl )ether U9/l 50/5 . . . . 
Bromoform U9/l 50/5 . . . . 
Carbon tetrachloride U9il 50/I 
Ch l orobenzene U9/1 50/I 
Ch 1 orad i bromome thane U9/l 50/I 
Chloroethane u911 100!10 
2-Chloroethyl vinylether ug/1 50/5 

01loroform ug/1 50/5 270. . 87 . . 
Die h 1 o robromomethane U9/l 10/1 . . . . 
Lli ch 1 orod1 fl uoromethane ug/1 100!10 . . . . 
1,1-Dichl oroethane ug/1 50/5 64. . . . 
1, 2-Dich 1 oroethane ug/1 50/5 . . . . 
1,1-D i clll oroethyl ene ug/1 10/1 3400. 490. 4900. 2000. 
1,2-Dichloropropane U9/l 50/I 
1, 3 -Di c h 1 oropropy 1 ene U9/l 50/I . . Ethyl benzene U9/l 10/5 110. 91. 
Methyl bromide U9/l 100/10 

Metnylchloride ug/1 100/10 . . . . 
Methylene chloride U9/l 100/10 18000. . 33000 . 1600. 
1, 1, 2, 2-Tetrachloroethane U9/l 50/5 . . . . 
T e trach 1 oroethy 1 ene ug/1 50/I 94. . 240 . . 
Toluene ug/1 50/I 3200. . 4600. )4 . 

1, 2- tra ns-Oi ch 1 oroethy 1 ene ugll 50/I . . . . 
1,1,1 ~Trichloroethane ug/1 50/I 4500. 900. 14000. 3900. 
1, 1, 2- Tric h 1 oroett-.ane U9/1 50/I . . . . 
T rich I oroethyl ene U9/1 50/I 33000. 2500. 41000. 7300. 
Tr ic h 1 or of 1 uoromethane U9/1 100/10 . . . . 
Vinyl chloride ug/1 100/10 . . . . 

1 0ates indicated are sample collection dates. 

bQua11ty control samples were generated in the lab by adding known amounts of chemicals to dtstilled water. 

These samples were then analy.zed using the same procedures as for well samples. 

'where bio detection limits are given the first value is for samples 3339-01, -02, -03, -05, -10, and -13. 

The second value 1s for 3339-04, ~06, -07, -08, -09, -11, and -12. 

dlhi~ para111eter was not intentionally added to the quality control sample. 

•Not Detectable 

MW-1 MW-6 
3339-04 3339-01 
12/01,'~ 12/01/83 

. . . . . . . . . . 

. . . . . . 
7. . . . 

lB. . 
. . 
. . . . . . . . 

45. . . . 
79. . . . 

170. 160. . . . . 

am 
onflwN 
(WP 

MW-7 MW-8 MOI-9 
3339-06 3339-07 3339-0B 

12/01/83 12/01/83 12/02/83 

. . . . . . . 20 . . . . . . . 

. . . . . . . . . . . 130. . . . 
17. . 2500 . 

. . 13 . 

. . . . . 9100. . . . . . 54 . 
5. . 1200. . . . 

14. 7. 15000. . . . 
83. 42. 21000. . . . . . . 

Harding Lawson Associates 

ll!_I\L ITY CONTROL b 

01 st llled Measured 
MW-10 MW-11 Water Cone. 

3339-09 3339-10 3339-12 3339-ll Actual 
12!01/83 12/01/83 12/01/83 12/01/83 Cone. 

. . . . d . . . . d . . . 57 . 54.1 . . . . d . . . . d 

. . . 31. 2S.7 . . . . d . . . . d . . . . d . . . 35. 2C. 1 

. . . . d . 420. . 93. 103 . . . . . d . . . ·• d . 91. . 83 . 9' .4 . . . . d 
B. 130. . 23 . 19 7 . . . 30. 29.5 

27. 840. . . d . . . . d . . . . d 

RESULTS FOR LA~ORATORY ANALYSES FOR WATER SAMPLES 
FROfl MONITORING WELLS MW-1 TMROUGH Hll-11, C(JjT!NUED 

SPAR TON TECHNOL.JGY, ALBUQUERQUE, NEW HEX !CO 

Target 
-~·~_9€ 
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POND WASTE ANALYSIS AND 
GROUNDWATER MONITORING RESULTS 

(This attachment is made up of 
various data which are divided into 

three appendices) 



APPENDIX A 
to 

ATTACH~1ENT 7 

Pond Waste Analysis 



.) . \, '·li1 !;,""\.,:, ~.:.-.-. ...,__,_._._ --- __,, 

:.= CHt::.M•CAL WASTE MANAGEMENT. INC. AND OTHER 
1ASTE MAN/,~EMENT. INC. COMPANIES. lmx l , • r·, r .'"" 

, ' I :I 

WASTE PROFILE SHEET CODE 

GENERATOR'S WASTE MATERIAL PROFILE SHEET 
JERAL DIRECTIONS: In order for us to determir.e whether we can lawfully. safely and environmentally transport. store. treat 

Jr dispose of your waste stream, we must ask certain information about your waste. All of' the information we seek is necessary, 
'or our purposes and yours. Be complete in your answers: if your response is "none." so indicate. Answers must be in ink or 
:ypewritten. Information you provide will be maintained in strictest confidence. Please make a copy of this form for your records. 
returning the original to the location indicated below. 

THiS FORM AND ANY SUPPLEMENTAL INFORMATION SHOULD BE RETURNED TO: 

1. GENERATOR NAME: --~S~n~a~r~t~o~n~~S~o~u~t~h~w~e~s~t~~I~n~c~·~----------------------------------------
2. GENERATING FACILITY NAME/ADDRESS/USEPA FACILITY I.D. NUMBER (IF ANY): Spar ton Southwest Inc. 

9621 Coors Rd. N.W., Albuquerque, New Mexico 87105 
EPA No. NMD083212332 

3. COMPANY CONTACTS: 

GENERAL ---------------------------- TITLE 

TITLE 

PHONE 

PHONE 

TECHNICAL Cleaves Martinez TITLE Envr. Engineer PHONE (505) 898-1150 
TITLE PHONE 

A WASTENAME. ---------------------------------------------------------------------------
PROCESS GENERATING WASTE: . Printed circuit board mannfacturj ng 

S. WASTE CHARACTERISTICS: 

A. PHASES/LAYERS: BILAYEREO 0 MULTILAYERED 0 NONE Kl 

B. PHYSICALSTATEAT70°F: SOLID 0 

POWDER 0 

SEMI-SOLID 0 LIQUID !ia 

OTHER: -------------------
C. SOLIDS TOTAL (0 o). 8 · 889~ TOTAL DISSOLVED (ppm or 0 o): 8 ·54% 

D SPECIFIC WEIGHT (AS #PER UNIT): 8 · 8 2 9 #I 9 a 1 1 on 

E. pH 8 ' 48 
(Show the followmg as range of ~o) 

n/a 
AS: HJSO, % H,PO, % 

OTHER 

HC1 

HF 

HNO, 

-------==-----% N aOH 
____ ;;;..._ __ "lo 

---.......:=-----% NH,OH ----=-----% 
------==-----% Ca(OH)J ----=---- 0

/o 

-----=::::....---% ------=::::....--- 010 

------=::::....--- 010 

F. FLASH POINT 
greater than 212 

---------------------oF (CLOSED CUP TEST ONLY) 

G VAPOR PRESSURE (m mm ot Hg at 25°C) _a~o_,_p_._2 3 . 8 

H. BTU PER#: ___ .:..:.n..:../...::a=-------------- ASH CONTENT __ 7,__,_ • .::.2..._7 ________ _ 

1. CHARACTERISTIC COLOR 
blue/gray 

DISTINCTIVE ODOR 
none 

J. HALOGENATED" ------~n~o~------- 01o SULFONATED? 

K. ALPHA RADIATION AS pC1.I. N/A 

fQA ... ~UI-~AtR.,. ''·S·IOI 

• 1"Mlj ~AST( MA,..A..:,I;.~t.,.._.r t,_.C 



A. ORG.!\NIC COMPONENTS (WITH RANGES- INDICATE WHETHER% OR ppm) 

B. 

c. 

1"1 3 

(ATTACH ADDITIONAL PAGES IF NECESSARY) 

DOES THIS WASTE CONTAIN ENDRIN. LINDANE. METHOXYCHLOR. TOXAPHENE. 2.4-D. 2.4.5-TP SILVEX.OR ANY 
OTHER ORGANIC COMPOUNDS LISTED BY USEPA AT 40 CFR 261.24? No IF SO, PLEASE NOTE ABOVE. 

HEAVY METALS (WITH ppm RANG~S): •· 
TOTAL TOTAL LEACHABLE TOTAL TOTAL LEACHABLE 

Ag 
2 5. 1 less than 0.001 

Hg -----------------
As less than 0.01 Ni --------~1~0~.~6~ 
Ba less than 1 • Pb _______ ZL...:... • .=.0....:....4 

Cd 0. 18 se _______ ~0~-~2~8~ 
Cr less than 0.05 Zn __________ ~6~2_1L 

Cu l:Z3Q. Other (ATTACH ADDITIONAL PAGES) 

(IF YOU HAVE DETERMINED TOTAL LEACHABLES USING USEPA'S "EP TOXIC:-;-·, -:-=:- -~-:Sr:':''-'0 ~" - .~1 
40 CFR. PART 261. APPENDIX II - SO INDICATE BY MARKING "EP" AFTER THE RESULT SHGWN ABOVE.) 

.. 
INORGANIC COMPONENTS (WITH % RANGES): OTHER 

TOTAL CYANIDE less than-0. 05 ppm lifo 

FREE CYANIDE less tbaa::Q. OS ppm % 

SULFIDE AS: · 1 e s s than-0.02. ppm Dlo 

BISULFITE AS: less than-1.0 ppm o/a 

SULFITE AS: less than--1.0 ppm % 
(ATTACH ADDITIONAL PAGES IF NECESSARY) 

0. DOES THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS. PATHOGENS. OR ETIOLOGICAL AGENTS?-
No IF SO. ATTACH ADDITIONAL PAGES D~SCRIBING SUCH MATERIALS. 

E. IS THE WASTE A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS? No 
IF SO. INDICATE WHETHER IT CONTAINS: 

0 ORGANOPHOSPHATES- CONTAINING SULFUR 0 YES 0 NO 

0 CARBAMATES 

0 CHLORINATED HYDROCARBONS 

8. HAZARDOUS COMPONENTS AND CHARACTERISTICS 

A. HAZARDOUS PROPERTIES (INSERT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE) 

(1) TOXICITY RATING: INHALATION __ 0_ DERMAL __ 1_ ORAL __ 2_ 

FlammaDohly 

(2) HAZARD IDENTIFICATION SYSTa.l """" ~ ""<'""' 

Specoal lnstructoons 

B. LIST ANY OTHER ACUTE OR CHRONIC HAZARDS ASSOCIATED WITH OR ALLEGED TO BE ASSOCIATED WITH 
HUMAN CONTACT WITH OR EXPOSURE TO THE WASTE: 

Heavy metal poisoning might 
be anticipated with ingestion of substantial amounts. 

' ; 



• '1... IS T:-HS WASTE A .. HAZARDOUS MATERIAL .. AS DEFINED BY REGULATIONS OF THE U.S. DEPARTMENT OF 
TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT? _Y.._e;::...:o..S ___ _ 
(SEE 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS'' LIST AND CHARACTERISTICS.) IF SO. PLEASE 
ADVISE OF THE FOLLOWING: 

(1) CORRECT SHIPPING DESCRIPTION: Hazardous Waste Liquid N. 0. S. 

(2) HAZARD CLASS(ES): -----=O..:.:RM~--=E=----------------------
(3) MATERIAL 1.0. NO.(S) ---~N~A~9u1~8~9~---------------------

B. DOES THIS WASTE CONTAIN ANY "HAZARDOUS SUBSTANCE" AS DEFINED BY REGULATIONS OF T1foU.S. 
ENVIRONMENTAL PROTECTION AGENCY PURSUANT TO SECTION 311 OF THE CLEAN WATER ACT? --
(SEE 40 CFR 117 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF SO, PLEASE ADVISE OF THE 
FOLLOWING: 

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE. THE HAZARD CATEGORY 
(X. A. B. COR D) AND THE APPROXIMATE CONCENTRATION OF THE SUBSTANCE BY WEIGHT IN THE WASTE: 

(ATTACH ADDITIONAL PAGES IF NECESSARY) 

C. IS THIS WASTE A .. HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE U.S. ENVIRONMENTAL 
PROTECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY 
ACT? Yes (SEE 40 CFR, PART 261 FOR WHAT IS A .. HAZARDOUS WASTE ... ) IF SO. STATE: 

(1) THE US EPA HAZARDOUS WASTE NUMBER( S): _ __,Fo.....:00!...0"'-"'-6......_.:.F_,0:..::0~7'-------------

(2) DO YOU CLAIM TO BE A SMALL QUANTITY GENERATOR? __ ....:N:..:..o=--------- (SEE 40 CFR 261 .5.) 
l I .. 

D. IS THIS WASTE A .. HAZARDOUS WASTE"" AS DEFINED BY THE ~NVIRONMENTAL REGULATORY AGENCY IN 
YOUR STATE? Yes IF SO. STATE WHY IT IS SO DEFINED AND ANY STATE HAZARDOUS WASTE CODE 

NUMBERSASSIGNED: -~TLo~x~i~c~i~t~Y~---------------------------

IS THE INFORMATION PROVIDED IN SECTIONS 6-9 BASED UPON LABORATORY ANALYSIS OF THE WASTE 
MATERIAL? Yes IF SO. PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS: -------

11. HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? _ _.N..J.Ja...___ 
THE RESULTS. 

IF SO. PLEASE ATTACH A COPY OF 

12. QUANTITY/SHIPPING REQUIREMENTS: 

ANTICIPATED VOLUME IS: ____ .::.5..::0-=0'-"0"-------
GALLONS ~ TONS 0 CUBIC YARDS 0 DRUMS 0 

PER: DAY 0 WEEK 0 MONTH IX YEAR 0 

OTHER 0 

ONE TIME 0 

TRANSPORT A "";"JON EOU I PMENT REQUIRED: _ __.!.V..=a,_,Co:..:U=um=,__,t,_,a=!"'=· 1:..:•<:-=e:..:r,__ _______________ _ 

SERVICE/SCHEDULING REQUIREMENTS: Contact Cleoves Hartinez for scheduling 

GENERATOR'S · ~ .... ~ AUTHORIZED SIGNATO~ ~ 

CONFIDENTIALITY AGREEMENT. 
as cons1derat1on tor the Generator's release ot the above mtormat1on. and any other supplemental data prov1ded. agrees to treat 

such mformat1on as conf1dent1al property and wtll not diSClose such mformat1on to others except as 1s requ~red by law. and m 

such Circumstances only after t~rst g1v1ng nottce to the Gent!rator. 

By: 
Name 

T111e 



4115 SILVER AVE S E. 

ALBUQUERQUE NEW MEXICO 87108 

Telephones: (5051 266·9106. (5051 268·5776- Ntght294~310 

ANALYTICAL REPORT 

From __ ~S~p~a~r~t~o~n~S~o~u~t~h~w~e~s~t=-------------------------------------------------------------------

Address 9621 Coors Rd. N.W., Albuquerque, NM 87103 

Wllrk authorizt!d by _______ __;;R.;.;;e:;..;e:;..;c:;..;e:.....;;L;;..;e;;..;b:;..;o:...:w.;._ ____________ __ 

A11alyzt:!d by J.M. Grover, M.S. 

SAMPLE ID Over Flow Pond 

'.Copper (ppm) 9687o5 

Tin (ppm) 58.0 

Palladium (ppm) < 0.05 

Lead (ppm) 13.7 

pH 1.80 

~ 5t!! Covv 1.-c.tt~.r 

Data Rac~ived September 4, 1980 ..._ _________ _ 

"' I I 

u 
Main Pond 

295.5 

97.5 

< 0.05 

6.52 

1.79 

"I . ' • •" ~I 
. · .. ~ -

~ , ... 

. . . •.· ..... ~ 



715 San Mateo Boulevard, N.E. 
Albuquerque. New Mexico 87108 

Phone: 268-7367 

DATE: November 20, 1980 

LAB.NO. 111L80-1 

FOR: _______ 3i~~~·r.~.c~r.~.c~-m~·---------------

SAMPLE: ___________ :~-p~a_rt __ c_n __ s_o_u_t_h_.w_e_s_t ________________________________ __ 

DATEDELIVERED: __________ N_. c_v_e_m_.b~e~r~1~4~·-1~9~8~0~-------------------------

RESULTS: 

pH 6.!.;<3 
L=ad - 0.~2 part3 per million 
Co;~~r - 437· ppm 
Boren - 19u. ppm 
Cyanide- less than 0.1 ppm 
3pec~ic gravity 1.033 
Tin - le3s tl':an 1. ppm 



·-

_Albuquerque. New Mexico ~ 
Phone: 268-7367 

DATE: __ _.:....:.M.::..a .L.y___;;:2...:..7....z•__:1...::9:_:8:....:2=-----

LAB.N0. ______ =5~1~9~8~2_-_4 _____ _ 

FOR: Spartan Southwest 

9621 Coors NW 

albuquerque, New Mexico 
I -

SAMPLE: Water, Coors Rd. Manhole 

Spartan P.O. #S0-27086-1-BN 

OATEDELIVERED: May 19 1982 
----------~~~~~~~-------------------

RESULTS: 
Selenium 0.010 parts per million 
Boron 0.74 ppm 
Zinc 0.010 ppm 
Silver less than 0.02 ppm 
Nickel 0.45 ppm 
Mercury less than 0.0005 ppm 
Manganese less than 0.02 ppm 
Lead 1 e s s than 0.05 ppm 
Copper 0.27 ppm 
Chromium less than 0.05 ppm 
Cadmium less than 0.01 ppm 
Barium less than 1.0 ppm 
Arsenic 0.030 ppm 

BY: 1\ ~ 
~u_ .._ 

Chemist 



APPENDIX B 
to 

ATTACH~·~ENT 7 

Interim Status Monitoring Results 



.AD cRess 
CITY 

ATTENTION 

INVOICE NO. 

:7bLr luors KG, d •• ~. 

P.O. Box 1784 
Albuquerque, NM 87103 
Cleaves Martinez cc: Harding Lawson Assoc 
306192 Houston, TX 77057 

SAMPLES RECEIVED 6/10/83 j CUSTCMER ORDER NUI\1BER 

TYPE OF ANALYSIS Water 

Sample 
Identification 

MW 1 A-1 

MW 2 A-2 

MW 3 A-3 

MW 4 A-4 

Date Collected 6/8/83 

Type of 
Analysis 

Gross Alpha 
Gross Beta 
Total Radium 

Gross Alpha 
Gross Beta 
Total Radium 

Gross Alpha 
Gross Beta 
Total Radium 

Gross Alpha 
Gross Beta 
-Tot a 1 Radium 

*High statistics due to large amount of solids. 

--( ...- . : . '' i) /,> / 

pCi/1 

<2 
7 ± 2 

< 1 

<2 
4 ± 2 
1.4 ± 0.7 

4 ± 3 * 
11 ± 3 
3 ± 2 

4 ± 3 
9 ± 3 
1.3 ± 0.7 

i1tru~T uF 
ANALYSIS 

... =- ca b . 1 ..... !'.) 

p p 4 
6/28/83 

y-; 

APPROVEDBY_~-------~~~~Zt~~~~~~~~~~~-:2~-~~----
ThomaS Mendes, Mgr. Tech. Services 

Controls for Environmental Pollution. Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982·9841 

PAGE 1 OF 1 PAGE 



ADDRESS 

CITY 

ATTENTION 

INVOICE NO. 

9621 Coors Rd, N.W. 
P.O. Box 1784 
Albuquerque, NM 87103 
Cleaves Martinez cc: Harding Lawson Assoc 
306192 Houston, TX 77057 

ritril~1 ilf 
Ar~alVSIS 

·-······-.::..:::.....:.~~~~~---·-·1 ~ES RECEIVED 6/15/83 CUSTOMER ORDER NUMBER j 

TYPE oF ANALYSIS Water 
~~~~~~~--------------------------------------------------------------------·---

Sample 
Identification 

M\~ 1 
MW 1-co1-61483 

MW2 
MW 2 co1-61483 

MW 3 
MW3-co1-61483 

MW4 
MW4-co1-61483 

Date 
Call ected 

6/14/83 @ 12:00 

6/14/83@ 1:00 p.m. 

6/14/83 @ 2:00 p.m. 

6/14/83 @ 3:00 p.m. 

6/28/83 

Controls for Environmental Pollution. Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe. New Mexico 87502 

Telephone 505/982-9841 

Tot a 1 Coliform 

< 1 Colony/100 mls 
many other bacteria 

< 1 Colony/100 mls 
many other bacteria 

< 1 Co1ony/100 mls 
many other bacteria 

< 1 Colony/100 mls 
many other bacteria 

APPROVED BY ,,;i?;t:/..t~ 

) 

Thomas Mendes, Mgr. Tech. Se· \f:e 
PAGE 1 OF 1 PAGE 



9621 Coors Rd, N.W. 
P.O. Box 1784 

···- ... - ... "" . .., .;:, ..... ~ .._.,~,!J\,1 I... ...... ,, ... 

'ADOtiESS 

CITY 

ATTENTION 

INVOICE NO. 

I 

Albuquerque, NM 87103 
Cleaves Martinez cc: Harding Lawson Assoc 
306192 Houston, TX 77057 

,MPLES RECEIVED 6/10/83 I CUST0~.1ER ORDER NUMBER 

TYPE OF ANALYSIS Water 

VOLATILES: MW-1 
uo/1 

Acrolein NO 
Acrylonitrile NO 
Benzene 78 - Bis (chloromethyl) ether NO 
Bromoform NO 
Carbon tetrachloride 1 '150 
Chlorobenzene 4.8 
Chlorodibromethane NO 
Chloroethane NO 
2-Chloroethylvinyl ether NO 
Chloroform 260 
Oichlorobromomethane NO 
Oichlorodifluoromethane NO 
1,1-0ichloroethane 308 
1,2-0ichloroethane 30 
1 ,1-0ichloroethylene l ,010 
1,2-0ichloropropane NO 
1,3-0ichloropropene NO 
Ethyl benzene 236 
Methyl bromide NO 

, .. Methyl chloride NO 
Methylene chloride 1 '130 
1,1 ,2,2-Tetrachloroethane 22 
Tetrachlorethylene 64 
Toluene 2,900 
1 ,2-Trans-dichlorothylene NO 
1,1,1 ,-Trichloroethane 3,750 
1,1 ,2-Trichloroethane 21 
Trichloroethylene 2,580 
Trichlorofluoromethane NO 
Vinyl chloride NO 

NO - Non-detected 

MW-2 MW-3 M~·J-4 

~ ~ uo/1 
NO ~ 
NO NO NO 
NO 195 NO 
NO NO NO 
NO NO NO 
NO 1,980 660 
NO 53 NO 
NO NO NO 
NO 23 NO 
NO NO NO 
NO 334 11 
NO NO NO 
33 NO NO 
NO 230 20 
NO 109 NO 
87 3,900 1 ,310 
NO 20 NO 
NO NO NO 
NO 355 NO 
NO NO NO 
NO NO NO 
NO 2,430 730 
NO 268 NO 
NO 487 48 
79 2' 180 104 
NO 20 NO 
352 NO 2,800 
NO 138 NO 
658 3 '500 2,290 
NO NO NO 
NO NO NO 

/7 
'h 

p ,: t ; "'iij APPRov Eo sv ____ --!....:~::.Jft.:.~.ud.::Jc:..Jf'.:.,__,.,'-'L===-:~--
6/28/83 

__:on::;-ols for EnvwonrnenGal Pollution. Inc. 

P.O. Box 5351 • 1925 Rosma • Santa Fe, New Mexico 87502 

Teleohone 505/982·9841 

Thomas Mendes, Mgr. Tech. Services 
PAGE l OF 1 PAGE 



A-4 

B-4 

C-4 

Arsenic 

Barium 

TYPE OF ANALYSIS 

Cadmium 

Chloride 

Chromium 

Copper 

Fluoride 

Iron 

Lead 

Manganese 

Mercury 

Nitrogen, Ammonia (as N) 

Nitrogen, Nitrate (as N) 

PH X 4 

Phosphate, Total (as P) 

Selenium 

Silver 

Sodium 

< 0.01 

<O.l 
< 0. 001 

1210 

>f"Cjj:) 
0.046 

0.60 

< 0.01 

< 0.001 

1.24 

< 0.0004 

14 

5.7 

7.31/7.31 
7.30/7.30 

5.2 

< 0.1 

< 0.1 

120 

Specific Conductance Umhos/Cm X 4 3760/3560 
3680/3760 

Sulfate 330 

Phenols 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2, 4-D (Acid) 

2, 3, 57TP Silvex (Acid 

Total Organic Carbon X 4 

Total Organic Halogen X 4 

< 0.001 

< 0. 0004 

< 0.0002 

< 0.1 

<. 0. 005 

< 0.1 

4(.0.01 

22/24 
23/24 

8.8/8.9 
8.7/8.9 

~ 

MW2 

-<(0.01 

.(0.1 

<o. 001 

MH3 

~0.01 

<O.l 

< 0. 001 

1830 20 

0.018 

0.001 

0.30 

~c:E0 

<O.Ol 

< 0. 001 

0.085 

< 0. 0004 

< 0.1 

1.5 

7.78/7.78 
7.78/7.78 
< 0.1 

<O.Ol 

< 0.01 

48 

730/770 
800/730 

94 

< 0.001 

< 0. 0004 

< 0. 0002 

<o.l 

<o. oo5 
<o.l 

<O.Ol 

4( 1/<1 
1/1 

1.4/1.4 
1.5/1.4 

.rrAA.JtJARJ? / 

0.014 

0.19 

< 0.01 

< o. 001 

2.00 

< o. 0004 

~ 100 

c=JP 
7.13/7.13 
7.14/7.13 

1.3 

< 0.01 

< 0.01 

400 

5860/5860 
5860/5710 

1ll0 

<'0.001 

<o. ooo4 
<o. ooo2 
<0.1 

<o. oo5 
<O.l 

.0:::0.01 

220/220 
210/220 

2.9/2.8 
2.7/2.7 

MW4 

<o. 01 
<'0.1 ... , 

I 
<0.001 ... --

41 

Q.009 

0.002 

0.17 

<o.ol 
<o. 001 

0.072 

< o. 0004 

< 0.1 

2.3 

7.56/7.56 
7.56/7.56 
~ 0.1 

<o.o1 
<o.ol 

48 

1000/1 ) 
1000/10\Je:'J 

96 

< 0. 001 

<o. ooo4 
<o. ooo2 
< 0.1 

(0.005 

<O.l 

<::0.01 

1/2 
2/2 

1.3/1.4 
1.5/1.2 



- ............. ~ 
,_ _, '-'-' ._ ·~ ~' - ,, .... 

ACDRE:;iS P.O. Box 1784 
.. 

Albuquerque, NM 87103 CITY 

ATTENTION Cleaves Martinez cc: 
INVOICE NO. 306192 

SAMPLES RECEIVED 6/10/83 

TYPE OF ANALYSIS Water 

Sample 
Identification 

MW 1 A-1 

MW 1 8-1 

MW 1 C-1 

~- .... .: ..J ~'. ~ \,. • -· ~ --" ... 

Harding Lawson As soc 
Houston, TX 77057 

I CUSTC~.1ER ORDER NUMBER p .0. 49955 -1-MH 

Date Collected 6/8/83 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 
Fluoride 
Iron 

Ammonia (as N) 
Nitrate (as N) 

Total (as P) 

< 0.01 
< 0.1 
< 0.001 

;r~ 
~ 

0.60 
< 0.01 
< 0.001 

1.24 
< 0.0004 

14 
5.7 
7.31/7.31/7.30/7.30 
5.2 

< 0.1 
< 0.1 

120 

Lead 
Manganese 
Mercury 
Nitrogen, 
Nitrogen, 
pH X 4 · 
Phosphate, 
Selenium 
Si 1 ver 
Sodium 
Specific 
Sulfate 

Conductance umhos/cm X 4 3760/3560/3680/3760 
330 

Phenols 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D (acid) 
2,4,5-TP Silvex (acid) 

Total Organic Carbon X 4 
Total Organic Halogen X 4 

< 0.001 
< 0.0004 
< 0.0002 
< 0.1 
< 0.005 
< 0.1 
< 0.01 

22/24/23/24 
8.8/8.9/8.7/8.9 

l 

6/28/83 

;#' // 
APPROVED BY..----.-.--~;;-'~__,.:;~,----~--=---:--~-,_--~ 

Thomas Mendes, Mgr. Tech. Serv1ces 

Ccnt:rols for Envwonment:al Pollut1on, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/932-9341 

PAGE 1 OF 1 PAGE 

. 
- ~-



·. 
.ADDRESS 

. CITY 

ATTENTION 

INVOICE NO. 

P.O. Box 1784 
Albuquerque, NM 
Cleaves Martinez 
306192 

SAMPLES RECEIVED 6/l 0/83 

TYPE OF ANALYSIS Water 

Sample 
Identification 

MW 2 A-2 

MW 2 B-2 

MW 2 C-2 

87103 
cc: Harding Lawson Assoc. 

Houston, TX 77057 

I CUSTO\lER ORDER NUMBER p. 6. 49955-1 -MH 

Date Collected 6/8/83 CORRECTED REPORT 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 
Fluoride 
Iron 
Lead 
Manganese 
Mercury 
Nitrogen, Ammonia (as N) 

< 0.01 
< 0.1 
< 0.001 

20 
0.018 
0.001 
0.30 

< 0.01 
< 0.001 

0.085 
< 0.0004 
< 0.1 

1.5 Nitrogen, Nitrate (as N) 
PJ1 X 4 
Phosphate, Tot a 1 (as P) 
Selenium 

7~78/7.78/7.78/7.78 
< 0.1 

Si 1 ver 
Sodium 
Specific Conductance umhos/cm X 4 
Sulfate 

Phenols 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D (acid) 
2,4,5-TP Silvex (acid) 

Total Organic Carbon X 4 
Total Organic Halogen X 4 

< 0.01 
< 0.01 

48 
730/770/800/730 

94 

< 0.001 
< 0.0004 
< 0.0002 
< 0.1 
< 0.005 
< 0.1 
< 0.01 

<1/<1/l/1 
1.4/1.4/1.5/1.4 

~ 
~------------~~~-J ~·> .. //., 

a-=- Cl 
b i• d-...., 
F ;;w , : **1111 

6/28/83 

Controls for Env1ronmental Pollution, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

Telephone 505/982·9341 

APPROVED BY ~ 
~Th~o~m~a~s~r~~e~n~a~e~s-,~M=g~r-.~l~e~c~h~.~s-e_r_v-. 

PAGE l OF 1 PAGE 

' - ~ -



;.,DC'~ESS 

CITY 

ATTENTION 

INVOICE NO 

::.:G~; l.LUrS 1'\0, ;,.~·,. 

P.O. Box 1784 
Albuquerque, NM 87103 
Cleaves Martinez cc: Harding Lawson Assoc 
306192 Houston, TX 77057 

SM.lPLES RECEIVED 6 10 83 CUSTC.'.lER ORDER NUI.~BE'P. 0. 49955-1-t•lH 

TYPE oF ANALYSis Water 

Sample 
Identification 
MW 3 A-3 

MW 3 B-3 

MW 3 C-3 

F .z a--o 
tt d.,;:; .... '9 

Date Collected 6/8/83 

Type of 
Analvsis 

Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 
Fluoride 
Iron 

Ammonia (as N) 
Nitrate (as N) 

Total (as P) 

< 0.01 
< 0.1 
< 0.001 

*~ 0.014 
0.19 

< 0.01 
< 0.001 

2.00 
< 0.0004 

~db 
7. 13/7. 13/7. 14/7. 1 3 
1.3 

< 0.01 
< 0.01 

400 

Lead 
Manganese 
Mercury 
Nitrogen, 
Nitrog.en, 
pH X 4' 
Phosphate, 
Selenium 
Silver 
Sodium 
Specific 
Sulfate 

Conductance umhos/cm X 4 5860/5860/5860/5710 
1110 

Phenols 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D (acid) 
2,4,5-TP Silvex (acid) 

Total Organic Carbon X 4 
Total Organic Halogen X 4 

< 0. 001 
< 0.0004 
< 0.0002 
< 0.1 
< 0.005 
< 0.1 
< 0.01 

220/220/210/220 
2.9/2.8/2.7/2.7 

6/28/83 
·.&//~~!:-' 

APPROVED BY ..-r---....---r~;:_"'-<-~ '-:"'='-"~~~-~-~ 
Thomas Mendes, Mgr. Teen. Services 
PAGE 1 OF 1 PAGE 

Con-::ro!s for Env1ronrnencal PolluCJon, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 

T ~lephone 505/982 9341 



AOO;:;_ESS 

CITY 

ATTENTION 

INVOICE NO. 

P. 0. Box l 784 
Albuquerque, NM 
Cleaves Martinez 
306192 

SAMPLES RECEI\'ED 6/10/83 

TYPE OF ANALYSIS Water 

Sample 
Identification 

MW 4 A-4 

MH 4 8-4 

MW 4 C-4 

87103 
cc: Harding Lawson Assoc 

Houston, TX 77057 

CUSTC~1ER OPDER NU1\18ER p. Q. 49955-1 -t·1H 

Date Collected 6/8/83 

Type of 
Analysis 

Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 
Fluoride 
Iron 

Ammonia (as N) 
Nitrate (as N) 

Total (as P) 

ma/1 __..._____ 

< 0.01 
< 0.1 
< 0.001 

41 
0.009 
0.002 
0.17 

< 0.01 
< 0. 001 

0.072 
< 0.0004 
< 0 .l 

2.3 
7.56/7.56/7.56/7.55 

< 0.1 
< 0.01 
< 0.01 

48 

Lead 
Manganese 
Mercury 
Nitrogen, 
Nitrogen, 
pH X ¢ 
Phosphate, 
Selenium 
Silver 
Sodium 
Specific 
Sulfate 

Conductance umhos/cm X 4 1000/1080/1000/lCOO 
96 

Phenols 
Endrin 
lindane 
Methoxychlor 
Toxaphene 
2,4-D (acid) 
2,4,5-TP Silvex (acid) 

Total Organic Carbon X 4 
Total Organic Halogen X 4 

< 0.001 
< 0.0004 
< 0.0002 
< 0.1 
< 0.005 
< 0.1 
< 0.01 

l/2/2/2 
1.3/1.4/1.5/1.2 

., 

·I 

p .ZM' •• 4 
6/28/83 APPROVED BY --~h...:.~:.!~~?J:./':.~:.C:~-r:~h~....,_,..Q~---

ThomaS ~len des, -t·1ar. Teo. SE - '>.;':::: 
PAGE l OF l PAGE 

Ccntrc!s for Envrronrnental Pollutron, Inc. 

P.O. Eox 5351 • 1925 Rosma • Santa Fe, New Mex1co 87502 

Tel~phone 505/932 9341 



'I 

_.•'CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

INVOICE NO. 

Spartan Southwest, Inc. 
9621 Coors Rd. N.W. 
Albuquerque, NM 87114 
Cleaves Martinez 
308052 

SAMPLES RECEIVED 7/21/83 . I CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Water (Date Co 11 ected: 7/20/83 @ 3:00 pm) 

Sample Type of 
Identification Anal~sis 

M W I Bicarbonate (as caco3) 
(Spartan Sed) Calcium 

Carbonate 
Chloride 
Chromium (Total) 
Chromium 6+ 
Fluoride 
Magnesium 
Manganese 

- Nitrogen, Ammonia (as N) 
Nitrogen, Nitrate (as N) 
pH X 4 
Potassium 
Sodium 
Specific Conductance X 4 
umhos/cm 
Sulfate 

. 

mg/1 iter 

290 
630 
0 
1200 
38 

< 0.01 
1.5 
110 
2. 61 
30 
5.0 

REPORT OF 
AtiALYSIS 

--

7.19/7.18/7.19/7.20 units 
18 
130 

3770,3770,3770,3770 

360 

/1 

,.. 1/' ./--=-· p .P . ; < . ~·1Jt££ce-~:7 
APPROVED BY----'-'------------

b t 1 ~''l 

Controls for Environmental Pollution. Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·9841 

Thomas Mendes, ~lanager, Technical Services 
8/12/83 PAGE 1 OF 7 PAGE 



.,cusTOMER Spartan Southv.Jest, Inc. 
r ADDRESS 9621 Coors Rd. N.W. 

CITY Albuquerque, NM 87114 
ATTENTION Cleaves Martinez 

INVOICE NO. 308052 

REPORT Of 
AUALYSIS 

.-------------.------------------- .. ) 
1 CUSTOMER ORDER NUMBER SAMPLES RECEIVED 7/21/83 

TYPE OF ANALYSIS Water (Date Collected: 7/21/83) 

Sample 
ldenti fica ti on 

M W 2-B 2 

Type of 
Analysis 

Bicarbonate (as CaC03) 
Calcium 
Carbonate 
Chloride 
Chromium (Total) 
Chromium 6+ 
Fluoride 
Mangnesium 
Manganese 
Nitrogen, Ammonia (as N) 
Nitrogen, Nitrate (as N) 
pH X 4 
Potassium 
Sodium 
Specific Conductance x 4 
umhos/cm 
Sulfate 

mg/1 iter 

200 
84 
0 
23 
0.001 

< 0.01 
0.02 
12 
0.021 
0.2 
2.0 

7.54/7.54/7.55/7.54 
5.1 
43 

660,670,670,670 

98 

/j I, // 

units 

"'' i 

APPROVED BY ____ /._h_.:'/6~~.:.._-'t;~{=::..::V:;__~_/ _::.C..:_-, __ 

Thomas Mendes, Manager. Techni ca 1 Serv·1 (;s 
8/12/83 PAGE 2 OF 7 PAGE 

Controls for Environmental Pollution. Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·9841 



~·CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

INVOICE NO. -

Spartan Southwest, Inc. 
9621 Coors Rd. N.W. 
Albuquerque, NM 87114 
Cleaves Martinez 
308052 

SAMPLES RECEIVED 7/21/83 ]CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Water (Date Collected: 7/20/83) 

Sample 
Identi fica ti on 

M W 3-B 3 

Type of 
Analysis 

Bicarbonate (as Caco
3

) 
Calcium 
Carbonate 
Chloride 
Chromium (Total) 
Chromium 6+ 
Fluoride 
Ma gnes i urn 
Manganese 
Nitrogen, Ammonia (as N) 
Nitrogen, Nitrate (as N) 
pH X 4 
Potassium 
Sodium 
Specific Conductance x 4 
umhos/cm 
Sulfate 

mg/liter 

620 
890 
0 
1400 
7.9 

< 0.01 
0.56 
140 
3.16 
82 
45 

REPORT OF 
A:IALYSIS 

6.75/6.75/6.76/6.76 units 
22 
350 

5110,5110,5110,5110 

1120 

p ,l ( ; 4 - =- ra 

/h. " // 
/1 0'-~~- ~<c~ APPROVE 0 BY ___ _.:._{/_..:...: •t- {r:::.=L:....: ·-:::.r-'-'L-=--=· c._.. _____ _ 

Thomas j·~endes, Manager, Technical Services 
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• cusTOMER Spartan SouthvJest, Inc. 
ADDREss 9621 Coor Rd. N.W. 

CITY Albuquerque, NM 87114 
ATTENTION Cleaves Martinez 

INVOICE NO. 308052 

SAMPLES RECEIVED 7/21/83 
.. 

CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Water (Date Collected:7/21/83) 

Sample Type of 
I denti fi cation Analysis 

M W 4 -B 4 Bicarbonate (as CaCO ) 
Calcium 
Carbonate 
Chloride 
Chromium (Total) 
Chromi urn 6+ 
Fluoride 
Magnesium 

- Manganese 
Nitrogen, Ammonia (as N) 
Nitogen, Nitrate (as N) 

mg/1 iter 

250 
100 
0 
40 
0.008 

< 0.01 
0.26 
15 

< 0.001 
< 0.1 

2.1 

REPORT OF 
ANALYStS 

) 
,'-

pH X 4 7.50/7.52/7.52/7.51 units 
Potassium 4.6 
Sodium 43 
Specific Conductance X 4 800,790,800,790 
Sulfate 

. 

r---;mw t ' .,. =- ra b ., 1 ..... ,'i) 

Controls for Environmental Pollution, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

APPROVED BY 

Thomas 1•1endes, 
8/12/83 PAGE 

110 \ 
' 

I 
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// 
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... 
I. CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

INVOICE NO. 

Spartan Southwest, Inc. 
9621 Coors Rd. N.W 
Albuquerque, NM 87114 
Cleaves Martinez 
308052 

REPORT OF 
Ar!ALYSIS 

SAMPLES RECEIVED 7/21/83 CUSTm,lER ORDE?. NUMBER 

TYPE OF ANALYSIS Water for Total 

Sample 
Identi fica ti on 

MW1-A1 

MW2-A2 

MW3-A3 

MW4-A4 

. 

p p t :; 

---=L --11 i! 1 ~,o) 

Organic Carbon 

Date 
Co 11 ected 

7/21/83 

7/21/83 

7/20/83 

7/21/83 

Controls for Env1ronmental Pollut1on. Inc. 

P.O. 8ox 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

I 

mg/liter 

29 
28 
29 
29 

< 1 
< 1 
< 1 
< 1 

310 
310 
290 
260 

< 1 
< 1 
< 1 
< 1 

/) . ~ 
. ' 

//~:-;c· .-<' / ~/ . , 
APPROVEDBY~--~~----~~c~~-~--7~~--~--
Thomas r~endes, i~anager, Technical Services 
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... 
"'• CUSTOMER 

ADDRESS 

CITY 

ATTENTION 

INVOICE NO. 

Spartan Southwest, Inc. 
9621 Coors Rd. N.W. 
Albuquerque, NM 87103 
Cleaves Martinez 
308052 

WtrORT OF 
At!aLY~l~ 

~ 

SAMPLES RECEIVED 7/21/83 CUSTOMER ORDER NUMBER 

TYPE OF ANALYSIS Water for Total Organic Halogens 

Sample Date 
Identification Call ected 

·-- --

MW1-C1 7/20/83 

MW2-C2 7/21/83 

MW3-C3 7/20/83 

MW4f.C4 7/21/83 

. 

--h d 

Contro!s for Environmental Pollution, Inc:. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982-9841 

·-·--· 

J 
mg/1 iter 

4.4 
4.3 
4.4 
4.6 

3.0 
3.1 
3.2 
3.1 

15.0 
14.0 
14.0 
15.0 . 
3.3 ) 
3.2 
3.2 
3.3 

-/ ,' /' / " /,. / /.~:..--; /:: /:" 
APPROVED BY .: f/t..·{~ -~ t!'~c-c/:;_:::..J 

Thomas t·1endes, t·lanager, Techni ca 1 
,._ 

Services 
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. ,, 
··CUSTOMER 

·8 

ADDRESS 

CITY 

ATTENTION 

INVOICE NO. 

Spartan Southwest, Inc. 
9621 Coors Rd., N.W. 
Albuquerque, NM 87103 
Cleaves Martinez 
308052 

REFORT OF 
ANaLYSIS 

SAMPLES RECEIVED 7/21/83 I CUST0~.1ER ORDER NU1v1BER -

TYPE OF ANALYSIS Water 

MW1-Cl 
Volatiles: ug/1 iter 

Acrolein NO 
Ac ry 1 on i t ri 1 e NO 
Benzene NO 
Bis (chloromethly) ether NO 
Bromoform NO 
Carbon tetrachloride 28 
Ch 1 orobenzene NO 
Chlorodibromethane NO 
Ch 1 oro ethane NO 
2~Chloroethylviny1 ether NO 
Chloroform 26 
Oichlorobromomethane NO 
Oichlorodifluoromethane NO 
1,1-Dichloroethane 24 
1,2-0ichloroethane 7.8 
1,1-0ichloroethylene 12.8 
1,2-Dichloropropane NO 
1,3-0ichloropropane NO 
Ethyl benzene 7.4 
Methyl bromide NO 
~1ethyl chloride NO 
Methylene chloride 3200 
1,1,2,2-Tetrachloroethane 9.5 
Tetrachlorethylene NO 
Toluene 390 
1,2-Trans-dichlorothylene NO 
1,1,1-Trichloroethane 120 
1,1,2-Trichloroethane 6.3 
Trichloroethylene 440 
Trichlorofluoromethane NO 
Vinyl chloride NO 

-

Controls for Environmental Pollution, Inc. 

P.O. Box 5351 • 1925 Rosina • Santa Fe, New Mexico 87502 
Telephone 505/982·984 1 

... 

MW2-C2 MW3-3 MW4-C4 
ug/1iter ug/1 iter ug/1 iter 

NO NO NO 
NO NO NO 
NO 24 NO 
NO NO NO 
NO NO NO 
4.6 860 26 
NO 7.4 NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO 66 NO 
NO NO NO 
NO NO NO 
NO 41 23 
NO 44 NO 
NO 660 NO 
NO NO NO 
NO NO NO 
NO 41 NO 
NO NO NO 
NO NO NO 
55 NO 171 
NO 94 NO 
NO 59 NO 
140 910 150 
NO NO NO 
20 2800 120 
NO 46 NO 
47 3300 95 
NO ND NO 
NO NO ND 

/I: 
-~ 

,/;Z:,::-- ~~;/, 
APPRovEo sv '- u<:...~ .__/ 
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January 3, 1984 

Rocky Mountain Analytical Laboratory 

Cleovis Martinez 
Spartan Technology 
9621 Coors Road NW 
Albuquerque, NM 87114 

Dear Cleovis: 

/ 
I .-

Enclosed are the results for the analysis of the twelve samples received 
December 3, 1983 and the one sample received December 15, 1983. Not 
included are the herbicide results for MW-1, MW-2, and MW-3 and the 
radiochemical results for MW-3. These results will be phoned to you by the 
close of business January 5. Based on our conversation this week, the gross 
alpha and beta results for MW-1 appear to be an anomaly. The results will 
be verified and also phoned to you by January 5. 

Included with the results is a list of standard methodologies and nominal 
detection limits. Please call if you have any questions. 

Best regards, 

.ltt.t J. P.tt7'" !-~-
Mark J. Bollinger, Ph.D. 
Senior Scientist 
Inorganic Chemistry 

MJB/tma 
Enclosure 

RMA # 3339 

Rocky Mountain Analytical Laboratory 5530 Marshall Street. Arvada. CO. 80002 (303) 421-6611 

..---? 
/- ,'i 

;., . --~ . } 
' I 

' ~ 



RMA Sample No. 

3339-01 
3339-02 
3339-03 
3339-04 
3339-05 
3339-06 
3339-07 
3339-08 
3339-09 
3339-10 
3319-11 
3339-12 
3339-13 

January 3, 1984 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology 

Sample Description Sample Type Date Sampled 

MW-1 water 12-01-83 
MW-2 water 12-01-83 
MW-4 water 12-01-83 
MW-5 water 12-01-83 
MW-6 water 12-01-83 
MW-7 water 12-01-83 
MW-8 water 12-01-83 
MW-9 water 12-01-83 

MW-10 water 12-01-83 
MW-11 water 12-01-83 

QC Standard water 12-01-83 
Distilled water blank water 12-01-83 

MW-3 water 12-14-83 

Date Received 

12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-03-83 
12-15-83 

Rocky Mountain Analytical Laboratory 5530 Marshall Street, Arvada, CO. 80002 (303) 421-6611 

\ 
I 

\ ; 



ANALYTICAL RESULTS 

for 

Sparton Technology 

MAJOR IONS 
(j(J 

Detection mwt rvi' w 1.-- iiJ c.t/ :;' ;n w 'f 
Parameter Units Limit 3339-01 3339-02 3339-03 3339-13 

Sodium mg/1 0.5 150 50 86 200 
Chloride mg/1 3 1400 25 52 650 
Fluoride mg/1 0.1 0.90 0.35 0.54 0.94 
Sulfate mg/1 5 220 78 91 694 
Nitrate + Nitrite as N mg/1 0.1 2.8 3.0 1.6 11 

RADIOCHEMISTRY 

Detection 
Parameter Units Limit 3339-01 3339-02 3339-03 3339-13 --
Gross Alpha pCi/1 0.1 

1:) 
15 ± 4 8.3 ± 2.8 ~-=-l 

~~- J s- -
Gross Beta pCi/1 0.1 21 ± 3 12 ± 2 1 J .::::. J 

Radium 226 pCi/1 0.1 1.6 ± 0.5 0.1 ± 0.3 2.6 ± 0.6 
j.-... ::_J .. 

ND = Not detected. 

~· -



ANALYTICAL RESULTS 

for 

Sparton Technology 

INORGANIC PARAMETERS C/!j;_ 

Detection (n V/ I , r1 '.// 1.- iii i"/' ' Wl!.V.::';; 

Parameter Units Limit 3339-01 3339-02 3339-03 3339-13 

pH 
Value 1 units 0.01 7.27 7.93 7.89 7.31 
Value 2 units 0.01 7.29 7.94 7.90 7.30 
Value 3 units 0.01 7.31 7.95 7.90 7.31 
Value 4 units 0.01 7.35 7.93 7.90 7.32 

Specific Conductance at 25°C 
Value 1 umhos/cm 1 4420 702 789 3440 
Value 2 umhos/cm 1 4440 695 799 3450 
Value 3 umhos/cm 1 4430 689 798 3450 
Value 4 umhos/cm 1 4440 694 795 3440 

Ortho-Phosphate as P mg/1 0.01 ND 0.015 ND 0.02 
Total Organic Carbon 

Value 1 mg/1 0.1 45 5.3 4.6 210 
Value 2 mg/1 0.1 45 5.8 5.0 21 ) 
Value 3 mg/1 0.1 45 5.6 4.6 210 ~ 

Value 4 mg/1 0.1 45 5.1 4.8 210 
Ammonia as N mg/l 0.1 35 ND ND 18 
Phenolics mg/l 0.01 ND ND ND 0.014 

ND = Not detected. 



ANALYTICAL RESULTS 

for 

Sparton Technology 

!/ 
TRACE METALS Vjf;._ 

( 

Detection 
iYIWI r, i >f/ '- i ;-1 !?'/ _j /;/1 ~,-',_/ 'i 

Parameter Units Limit 3339-01 3339-02 3339-03 3339-13 --
Arsenic mg/1 0.002 ND 0.004 0.012 0.004 
Barium mg/1 0.005 0.066 0.071 0.063 0.12 
Boron mg/1 0.004 5.7 0.12 1.1 26 
Cadmium mg/1 0.002 0.005 0.004 0.002 ND 
Chromium mg/1 0.005 31 ND ND 2.0 
Copper mg/1 0.002 0.069 ND ND 0.004 
Iron mg/1 0.05 ND ND ND ND 
Lead mg/1 0.025 ND ND ND ND 
Manganese mg/1 0.005 2.0 0.013 0.23 o. 74 
Mercury mg/1 0.0002 ND ND ND ND 
Nickel mg/1 0.01 0.072 ND 0.011 0.53 
Selenium mg/1 0.002 ND ND ND 0.003 
Silver mg/1 0.003 ND ND ND ND 
Tin mg/1 0.03 0.037 ND ND ND 
Zinc mg/1 0.004 ND ND ND 0.006 

ND = Not detected. 

.. ' 



ANALYTICAL RESULTS 

for 

Spartan Technology 

ORGANICS . I, 
-:.r-

Detection j,;tLVI i;'t 'w<-?J L ,,..., '('/ : i ;~1w :L 

Parameter Units Limit 3339-01 3339-02 3339-03 3339-13 

SWDA Pesticides 
Lindane ug/1 0.004 ND ND ND ND 
Endrin ug/1 0.009 ND ND ND ND 
Methoxychlor ug/1 0.25 ND ND ND ND 
Toxaphene ug/1 0.40 ND ND ND ND 

SDWA Herbicides 
Nl) '~I,) ~-1,/i) 

2,4-D ug/1 0.1 .'!/; 
•'' ::...::! ·.· ·, ;'J.• .I 

Silvex ug/1 0.05 .. ~ "._J 

Total Organic Halogen 
Value 1 ug Cl-/1 25 21000 810 3470 45100 
Value 2 ug CC/1 25 21900 830 3310 46600 
Value 3 ug CC/1 25 20800 900 3360 31700 
Value 4 ug CC/1 25 20400 990 3130 41800 

ND = Not detected. 



ANALYTICAL RESULTS 

for 

Sparton Technology 

VOLATILE ORGANICS l (,/-~ 

11- ., I 
'"""' L ;lt~V 1 /" ,.., w II ,., 

Detection 
t:.\ ... , IJ fVlu/.J 

Parameter Units Limit 3339-01 3339-02 3339-03 3339-05 3339-10 3339-13 

1 V :o Acrolein ug/1 1000 NO ND ND ND ND ND 
2V • Acrylonitrile ug/1 1000 ND ND ND ND ND ND 
3V Benzene ug/1 50 95 ND ND ND ND 75 
4 V • Bis(chloromethyl)ether ug/1 50 ND ND ND ND ND ND 
5V Bromoform ug/1 50 ND ND ND ND ND ND 
6V o Carbon tetrachloride ug/1 50 ND ND ND ND ND ND 
7V o Chlorobenzene ug/1 50 ND ND ND ND ND ND 
8V Q Chlorodibromomethane ug/1 50 NO ND ND ND ND ND 
9V o Chloroethane ug/1 100 ND ND ND ND ND ND 
lOY" 2-Chloroethyl vinyl-

ether ug/1 50 ND ND ND ND ND ND 
11 V Chloroform ug/1 50 270 ND ND ND ND 87 
12V oDichlorobromomethane ug/1 50 ND NO NO ND ND NO 
13V • Dichlorodifluoromethane ug/1 100 ND ND ND ND ND ND 
14V 1,1-Dichloroethane ug/1 50 64 ND ND ND ND ND 
15 V 1 ,2-Dich1oroethane ug/1 50 ND ND ND ND ND ND 
16 V 1 ,1-Dichloroethylene ug/1 50 3400 490 2000 ND ND 4900 
17V d 1,2-Dichloropropane ug/1 50 ND ND ND ND ND ND 
18 V o 1,3-Dichloropropylene ug/1 50 ND ND ND ND ND ND 
19V Ethylbenzene ug/1 50 110 ND ND ND ND 91 
20V, Methylbromide ug/1 100 ND ND NO ND ND ND 

..... , 21 V" Methylchloride ug/1 100 ND ND NO ND ND NO 
22V Methylene Chloride ug/1 100 18000 ND 1600 ND 420 33000 
23V'\ 1,1,2,2-Tetrachloro-

ethane ug/1 50 ND ND ND ND ND ND 
24V Tetrachloroethylene ug/1 50 94 ND ND ND NO 240 
25V Toluene ug/1 50 '{2_ DU NO 74 ND 91 4600 
26V u 1,2-trans-Dichloro-

ethylene ug/1 50 ND NO ND NO NO NO 
27V 1,1,1-Trichloroethane ug/1 50 4500 900 3900 NO 130 14000 

28Vn 1,1,2-Trichloroethane ug/1 50 ND ND NO ND NO NO 

29V Trichloroethylene ug/1 50 33000 2500 7300 560 840 41000 
30V o Trichlorofluoromethane ug/1 100 NO NO NO NO ND NO 
31 V Vinyl chloride ug/1 100 NO NO NO NO ND NO 

l\Tn- )..T"""+- H""'t'"'nt,....,~ 



ANALYTICAL RESULTS 

for 

Spartan Technology 

VOLATILE ORGANICS - 7 """"' y "'"' IN' (7' ,._.....,;() Qc_ II: o Detection n,vv > "'...., 

Parameter Units Limit 3339-04 3339-06 3339-07 3339-08 3339-09 3339-11 3339-12 

1V Acrolein ug/1 100 ND ND ND ND ND ND ND 
2V Acrylonitrile ug/1 100 ND ND ND ND ND ND ND 
3V Benzene ug/1 5 ND ND ND 20 ND 57 ND 
4V Bis( chloro m ethy I) ether ug/1 5 ND ND ND ND NO ND ND 

-5V Bromoform ug/1 5 ND ND ND ND ND ND NO 
6V Carbon tetrachloride ug/1 5 ND ND ND ND NO ND NO 
7V Ch1orobenzene ug/1 5 ND ND ND ND ND ND ND 
8V -'- Ch1orodibromomethane ug/1 5 ND ND ND ND ND NO ND 
9V Chloroethane ug/1 10 ND ND ND ND ND ND ND 
lOY 2-Chloroethyl vinyl-

ether ug/1 5 ND ND ND ND ND ND ND 
· 11 V Chloroform ug/1 5 ND ND ND ND ND 31 ND 

12V Dichlorobromomethane ug/1 5 ND ND ND ND ND ND ND 
13V Dichlorodifluoromethane ug/1 10 ND ND ND ND ND ND ND 

·.~ 14V 1,1-Dich1oroethane ug/1 5 7 ND ND 130 ND ND ND 
15 V 1,2-Dichloroethane ug/1 5 NO ND NO ND ND 35 ND 

.~ 16V 1,1-0ichloroethylene ug/1 5 18 17 ND 2500 ND NO ND 
17V 1,2-Dichloropropane ug/1 5 NO NO ND ND NO ND ND 
18V 1,3-0ichloropropylene ug/1 5 NO NO NO NO ND NO NO 
19V Ethylbenzene ug/1 5 NO NO ND 13 NO NO NO 
20V 1\lethylbromide ug/1 10 NO ND ND ND NO NO NO 

~ 21 V Methylchloride ug/1 10 ND ND ND NO ND ND NO 
22V Methylene Chloride ug/1 10 ND NO ND 9100 ND 93 ND 
23V- 1,1,2,2-Tetrachloro-

ethane ug/1 5 ND ND ND ND ND ND ND 
24 ¥/Tetrachloroethylene ug/1 5 ND NO ND 54 NO NO NO 
25V Toluene ug/1 5 ljj- 5 NO 12..) 0 ND 83 NO 
26V 1,2-trans-Dichloro-

ethylene ug/1 5 NO ND ND ND ND NO NO 
· • 27V 1,1,1-Trichloroethane ug/1 5 79 14 7 15000 8 23 ND 

28V .it1,1,2-Trichloroethane ug/1 5 NO ND ND ND ND 30 NO 
' 29V Trichloroethylene ug/1 5 170 83 42 21000 27 ND ND 

30V Trichlorofluoromethane ug/1 10 NO ND ND ND ND NO NO 
r · Vinyl chloride ug/1 10 ND ND ND ND ND ND 
. ........, - ·-Nn = Not detected. 



Volatile Non-Priority Pollutants Detected 

I '" iv 7_ __ ""1.1./ tf 
_....--· 

~ ............ y · Detection ft'\ """""' Jv ""' ~ ...,... """ ........... 7 
Parameter Units Limit 3339-01 3339-02 3339-03 3339-04 3339-05 3339-06 3339-07 

Acetone ug/1 10 5900 ND 290 160 ND ND ND 
Trichlorotri-

puoroethane 
(Freon) ug/1 5 170 190 280 ND ND ND ND 

Ethanol ug/1 100 ND ND ND 1900 ND ND ND 
2-Hexanone ug/1 10 1500 ND ND ND ND ND ND 
o-Xylene ug/1 5 150 ND ND ND ND ND ND 
Dimethyl-

benzene ug/1 5 77 ND ND ND ND ND ND 
Methyl ethyl 

ketone ug/1 10 ND ND ND ND ND ND ND 
Isopropyl 

alcohol ug/1 10 ND ND ND ND ND ND ND 
Glycol ethers ug/1 100 ND ND ND ND ND ND ND 

Detection limits for samples 3348-01, -02, -03, -05, -10, -13 should be multiplied by a factor of 10 due to the dilutions required. 

ND = Not Detected 

I i 

··r i 



Volatile Non-Priority Pollutants Detected ( Con't) 

c 
~'" "'-' 10 '"' w I I ()~ ~~-~- 0 Y"\.'-V3 · Detection y-....., 7 

Parameter Units Limit 3339-08 3339-09 3339-10 3339-11 3339-12 3339-13 

Acetone ug/1 10 2300 ND ND ND ND 29~000 
Trichlorotri-

fluoroethane 
(Freon) ug/1 5 ND ND ND ND ND 310 

Ethanol ug/1 100 ND ND ND ND ND 2100 
2-Hexanone ug/1 10 170 ND ND ND ND ND 
o-Xylene ug/1 5 31 ND ND ND ND 56 
Dimethyl-

benzene ug/1 5 ND ND ND ND ND ND 
Methyl ethyl 

ketone ug/1 10 NO ND ND ND ND ND 
Isopropyl 

alcohol ug/1 10 ND ND ND ND ND ND 
Glycol ethers ug/1 10 ND ND ND ND ND ND 

Detection limits for samples 3348-01,-02,-03,-05,-10,-13 should be multiplied by a factor of 10 due to the dilutions required. 

ND = Not Detected 

~y;_._•# ·"-



ANALYTICAL RESULTS 

for 

Sparton Technology 

MAJOR IONS 
,.--

(Yl w 0 iV1 c-1/ ) ~/;If ~/J_..-· ItA. wit/ Detection i"ll v,J \ ,;· ,;,tJ 'I ,., cv fc) 

Parameter Units Limit 3339-04 3339-05 3339-06 3339-07 3339-08 3339-09 3339-10 ---
Sodium mg/1 0.5 93 86 56 81 165 45 49 
Chloride mg/1 3 22 38 116 18 400 26 30 
Fluoride mg/1 0.1 1.05 0.56 0.70 0.76 0.38 0.29 0.32 
Sulfate rng/1 5 81 95 39 65 340 95 97 
Nitrate+ 

Nitrite as N rng/1 0.1 0.9 10 0.4 1.7 ND 0.1 ND 

TRACE METALS 

-Detection \ (, i / 7' /0 I ( 

Parameter Units Limit 3339-04 3339-05 3339-06 3339-07 3339-08 3339-09 3339-10 

Iron mg/1 0.05 ND ND ND ND ND ND ND 
Manganese mg/1 0.005 0.37 0.032 0.089 0.098 3.4 0.75 0.76 

INORGANIC PARAMETERS 

--- / /J II Detection ) ~ ( 
/ I 

Parameter Units Limit 3339-04 3339-05 3339-06 3339-07 3339-08 3339-09 3339-10 

pH units 0.01 8.00 7.97 7.94 8.05 7.36 8.03 7.89 
Specific 

Conductance at 
25°C umhos/cm 1 688 821 507 579 2320 694 741 

Ortho-Phosphate 
asP mg/1 0.01 ND 0.016 ND 0.025 ND 0.013 ND 

Total Organic 
Carbon mg/1 0.1 21 7.8 80 15 29 7.6 18 

Ammonia as N mg/1 0.1 NO ND ND ND ND 0.1 ND 

ND =Not Detected 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology 

Nominal 
Reference ( 1) 

Preservation 
Parameter Units Detection Limit(a) Methodology Bottle No. 

Purgeables ug/1 1 Purge & Trap GC/MS 624 11 
Base/Neutrals ug/1 10 Extraction/GC/MS 625 12 
Acids ug/1 10 Extraction/GC/MS 625 12 
Organochlorine Pesticides/PCB's ug/1 0.01 Extraction/GC/ECD 608 13 

10 Extraction/ GC/ M S 625 12 
Phenoxy Herbicides ug/1 0.01 Extraction/GC/ECD (2) 14 
Total Organic Halogen (TOX) ug/1 5 Adsorbtion/Coulometr ic 450.1(3) 15 
Trihalomethanes (THM) ug/1 1 Extraction/GC/ECD (4) 11 

1 Purge & Trap GC/MS (4) 11 
Dioxin ug/1 0.005 Extraction/GC/MS/ECD 613 16 
Purgeab1e Halocarbons ug/1 0.01 Purge & Trap/GC/Hall 601 11 
Purgeable Aromatics ug/1 1 Purge & Trap/GC/FID 602 17 
Acrolein & Acrylonitrile ug/1 100 Purge & Trap/GC/FID 603 18 
Phenols by GC ug/1 10 Extraction/GC/FID 604 16 
Benzidines ug/1 0.1 Extraction/HPLC 605 19 
Phthalate Esters ug/1 10 Extraction/GC/FID 606 12 
Nitrosamines ug/1 1 Extraction/GC/NPD 607 20 
Ni troaromatics/isophorone ug/1 1 Extraction/GC/FID & GC/ECD 609 12 
Polynuclear Aromatics ug/1 0.5 Extraction/HPLC 610 20 
Haloethers ug/1 1 Extraction/ G C/ HaJJ 611 17 
Chlorinated Hydrocarbons ug/1 0.02 Extraction/GC/ECD 612 12 
Organophosphorus Pesticides ug/1 0.1 Extraction/GC/NPD 622(5) 12 
Triazine Pesticides ug/1 0.1 Extraction/GC/NPD (6) 12 

References 

(1) Federal Register, Vol. 44, No. 233, Monday, December 3, 1979 • 
.,.(2) "Method for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 7 5, Part II. 
· (3) "Total Organic Halide," US EPA-EMSL, Cincinnati, November, 1980. 

(4) Federal Register, Vol. 44, No. 231, Thursday, November 29, 1979, Appendix, Part I. 
(5) "Method 622- Organophosphorus Pesticides," Proposed EPA Method, 304 (h) Committee. 
(6) Federal Register, Vol. 38, No. 75, 1973. 

Notes 

Maximum b 
Holding Time ( ) 

14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
14 days 
7 days/40 days 
14 days 
14 days 
14 days 
7 days/40 days 
7 days/40 days 
7 days/ 40 days 
7 days/ 40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/ 40 days 
7 days/40 days 
7 days/40 days 

aNominal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may resul 1 

in a higher detection limit. 

b Applicable to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refers to the time to extraction, the second to the time of instrUIT'"''1tal analysis. 
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Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology (continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extractables 

Extractables 

TOX 

Bottle 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

250 ml glass with teflon 
lined cap, single 

1 liter glass with teflon 
lined cap, quad. 

Preservation 

4°C 
(thiosulfate if Cl

2 
present) 

4°C, HCl to pH less than 2 
(thiosulfate if Cl2 present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if Cl

2 
present) 

4°C 
(thiosulfate if Cl

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate if C12 present) 

4°C 

4°C, store in dark 
(thiosulfate is c1 2 present) 

4°C, store in dark 
(thiosulfate if Cl 2 present) 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology 

Nominal Preservation Maximum b 
Parameter Units Detection Umita Methodology Reference Bottle No. HoldingTime 

MAJOR IONS 

Sodium mg/1 0.5 ICP Emission Spectroscopy 3 4 6 months 
Potassium mg/1 0.3 ICP Emission Spectroscopy 3 4 6 months 
Calcium mg/1 0.1 ICP Emission Spectroscopy 3 4 6 months 
i\1agnesium I mg/1 0 .1 ICP Emission Spectroscopy 3 4 6 months 
Chloride mg/1 3 Manual Titrirnetric, Hg (N03)2 1-325.3/2-407B I 28 days 

Automated Colorimetric 
Ferricyanide 1-325.2 1 28 days 

Fluoride mg/1 0.1 Electrode 1-340 .2/2-413B 1 28 days 
Sulfate mg/1 5 Manual Turbidimetric 1-37 5. 4/2-426C 1 28 days 

Automated Colorimetric MTB 1-375.2 1 28 days 
Total Alkalinity as Caco3 at pH 4.5 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 
Carbonate Alkalinity as Caco3 at pH 8.3 mg/1 5 Titrirnetric 1-310.1/2-403 1 14 days 
Bicarbonate Alkalinity as Caco3 at pH 4.5 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 
Hydroxide Alkalinity as Caco3 mg/1 5 Calculation 2-403 
Nitrate+Nitrite as N mg/1 0.1 Manual Cd Reduction -

Color irnetr ic 1-353. 3/2-418C 2 28 days 
0.1 Automated Cd Reduction -

Colorimetric 1-353.2 2 28 days 
Total Cations meq/1 0.1 Calculation 2-104C 
Total Anions meq/1 0.1 Calculation 2-104C .... Difference % 0.1 Calculation 2-104C 

RADIOCHEMISTRY 

Gross Alpha pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Gross Beta pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Radium 226 pCi/1 0.1 Separation - Counter 2-705 5 6 months 
Radium 228 pCi/1 0.1 Separation - Counter 2-707 5 6 months 
Uranium mg/1 0.005 Fluorimetric 4-02907-75 5 6 months 

"' o•" "'-' ·-



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal Preservation Maximum b Parameter Units Detection Umita Methodology Reference Bottle No. HoldingTime 

TRACE METALSc 

Aluminum mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Antimony mg/1 0.002 Furnace Atomic Absorption 1-204.2 4 6 months 
Arsenic mg/1 0.002 Furnace Atomic Absorption 1-206.2 4 6 months 
Barium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Beryllium mg/1 0.001 ICP Emission Spectroscopy 3 4 6 months 
Boron mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 
Cadmium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Chromium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Cobalt mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Copper mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Iron mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Lead mg/1 0.025 ICP Emission Spectroscopy 3 4 6 months 

0.001 Furnace Atomic Absorption 1-239.2 4 6 months 
Manganese mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Mercury mg/1 0.0002 Cold Vapor Atomic Absorption 1-245.1 4 6 months 
Molybdenum mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Nickel mg/1 0.01 ICP Emission Spectroscopy 3 ~~ 6 months 
Selenium mg/1 0.002 Furnace Atomic Absorption 1-270.2 4 6 months 
Silver mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Strontium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Thallium mg/1 0.002 Furnace Atomic Absorption 1-279.2 4 6 months 
Tin mg/1 0.03 ICP Emission Spectroscopy 3 4 6 months 
Titanium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Vanadium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Zinc mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 

INORGANIC PARAMETERS 

pH units 0.01 Meter 1-150.1; 2-l~23 1 ASAP 
Specific Conductance at 25°C umhos/cm 1 Bridge 1-120.1; 2-205 1 28 days 
Total Dissolved Solids mg/1 10 Gravimetric, 180°C 1-160.1; 2-209B 1 7 days 
Total Suspended Solids mg/1 2 Gravimetric, 105°C 1-160.2 1 7 days 
Total Solids mg/1 10 Gravimetric, 1 05°C 1-160.3 1 7 days 
Total Volatile Solids mg/l 10 Gravimetric, 550°C 1-160.4 1 7 days 
Ortho-Phosphate as P mg/1 0.01 Single Reagent Colorimetric 1-365 .2; 2-424F 1 48 hours 



..... 

ROCKY MOUNTAIN ANALYTICAL LA BORA TORY 

Inorganic Analytical Methodology (Continued) 

Nominal 
Parameter Units Detection Limita Methodology Reference 

Preservation Maximum b 
Bottle No. HoldingTime 

INORGANIC PARAMETERS 
(Continued) 

Total Phosphorus as P 

Silica as Si02 

Biological Oxygen Demand 
Chemical Oxygen Demand 
Total Organic Carbon 
Ammonia as N 

Total Kjeldahl Nitrogen as N 

Total Organic Nitrogen as N 
Oil and Grease 
Free Cyanide 

Total Cyanide 
Phenolics 

mg/1 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

mg/1 

mg/1 
mg/1 
mg/1 

mg/1 
mg/1 

Fecal Coliform Colonies/ 100 ml 
Total Coliform Colonies/ 100 ml 
Bromide mg/1 
Residual Ch1or ine mg/1 
Hexavalent Chromium mg/1 
Color units 
Hardness as Caco

3 mg/1 
Nitrite as N mg/1 
Sulfide mg/1 
Sulfite mg/1 
M BAS ( Surfactants) mg/1 
Turbidity NTU 

0.06 

0.01 
0.1 
1 
2 
5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
1 
0.01 

0.01 
0.01 
1 
1 
0.1 
0.05 
0.01 
5 
5 
0.01 
0.05 
2 
0.1 
0.1 

Digestion; ICP Emission 
Spectroscopy 1-4.1.4; 3 4 28 days 

Digestion - Colorimetric 1-365. 2; l-424C, F 2 28 days 
ICP Emission Spectroscopy 3 4 28 days 
Colorimetric 1-370.1; 2-425C 1 28 days 
Dilution Bottle - D. 0. Probe 1-405.1; 2-507 1 48 hours 
Micro Colorimetric 1-410.4; 2-508A 2 28 days 
Oxidation-Infrared Absorption 1-415.1; 2-505 2 28 days 
Electrode 1-350 .3; 2-417E 2 28 days 
Automated Colorimetric 1-350.1 2 28 days 
Digestion - Electrode 1-351. 4; 2-420B 2 28 days 
Digestion - Colorimetric 1-351.2 2 28 days 
Calculation (TKN - NH3) 
Freon Extraction-Gravimetric 1-413.1; 2-503A 3 28 days 
Chlor ina tion-Distilla tion-

Color im etr ic 1-335.1; 2-412F ,D 6 14 days 
DistiJJation - Colorimetric 1-335.2; 2-412£3,0 6 14 days 
DistiJlation - Colorimetric 1-420.1; 2-510A,B 2 28 days 
Membrane Filter 2-909C 8 ASAP 
Membrane Filter 2-909A 8 ASAP 
Colorimetric 2-405 1 28 days 
Amperometric 1-330. 2; 2-408C 1 ASAP 
Color irnetr ic 1-218.4; 2-312B 1 24 hours 
Pt-Co Colorimetric 1-110.2; 2-204A 1 48 hours 
Calculation 2-314A 4 6 months 
Colorimetric 1-354.1; 2-419 1 48 hours 
Titrirnetric - Electrode 1-376.1; 2-427B,D 7 7 days 
Titr irnetr ic 1-377.1; 2-428 1 ASAP 
Colorimetric 1-425.1; 2-512A 1 48 hours 
Turbidimeter 1-180.1; 2-214A 1 48 hours 

'"-··' -



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

References 

(l) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979. 

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980. 

(3) Federal Register, 40 CFR 136, December 3, 1979; USEPA EMSL-Cincinnati, OH 45268. 

(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 

Notes 

a Nominal values are the best achievable with the listed analytical method. Interferences in specific samples may result in a higher 
detection limit. 

b Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. 

c 
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion 

procedures for graphite furnace elements included with reference listed. 

11/10/82 
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Bottle No. 

1 

2 

3 

4 

5 

6 

7 

8 

11 

12 

13 

14 

15 

GUIDELINES FOR SAMPLE BOTTLES AND PRESERVATIV~ 

Parameters Container 

C(, F-, SO 4 =, Tot. Alk., co; Alk., HC03 Alk., 1 liter poly 

OH- Alk., pH, spec. cond., TDS, TSS, TS, TVS, 2_-P0
4 

Sio2, BOD, Br-, res. Cl2, Cr+6, color, N02, SO), 

MBAS, Turbidity. 

Tot. P, COD, TOC, NH3, TKN, TON, Phenolics 
N03 + N02• 

O&G 

Na, K, Ca, Mg, AI, Sb, As, Ba, Be, B, Cd, Cr, Co, 

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, 

V, Zn, ICP, Hardness. 

226 228 Alpha, Beta, Ra , Ra , U 

Free CN, Tot. CN 

Sulfide 

Fecal coli., total coli. 

VOA, purgeable organics, THM 

B/NA 

Pest./PCB 

Herbicides 

TOX 

500 ml poly 

1 1i ter glass 

500 ml poly 

1 liter poly (no Ra228) 
}2 gallon poly (with Ra228) 

500 ml poly 

250 ml poly 

8 oz. sterile 

2 - 40 ml glass vial 

1 liter glass 

1 liter glass 

1 liter glass 

1 liter glass 

Preservative 

4° c 

2 ml 50% H2so4, 4°C 

4 ml 50% H2SO4, 
4°C 

5 ml 50% HN03 

10 ml 50% HN03 20 ml 50% HN03 
2 ml 50% NaOH, 4 oc 

1 ml 1 N Zn acetate, 
1 ml 50% NaOH, 4 oc 

4° c 

4° c 

4° c 

4° c 

4° c 

4° c 

aFedera1 Register, 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981. 

11/5/82 

'<c.# 
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Notes 

Provide unfiltered · 
sample for 
solids and turbidity. 

Do not filter, collect 
directly in bottle. 

Provide separate 
samples for total and 
dissolved sample 
(filter before 
adding to bottle.) 

Collect directly in 
sterile bottle 

Completely fill 
bottle, leave no 
air bubbles. 

"~ 



Rocky Mountain Analytical Laboratory 

April 4, 1984 

Terry Boone 
Spartan Technology 
9621 Coors Road, N. W. 
Albuquerque, NM 87114 

Dear Terry: 

Enclosed are the results for the analysis of the four water samples received 
March 14-15, 1984. The concentration determined for MW-1 are very 
consistent with the December sampling. MW-2 appears unchanged except 
for a marked increase in the TOX concentration. A number of parameters, 
including specific conductance, total organic carbon, total organic halogen, 
chloride, sulfate, arsenic and manganese increased significantly in MW-3. 
In .MW-4, increases in specific conductance, TOC and TOX were observed. 

Included with the results is a list of standard methodologies and nominal 
detection limits. Please call if you have any questions. 

~~"-
Manager 
Inorganic C 

MJB/tma 
Enclosure 

-RMA # 3580 

Rocky Mountain Analytical Laboratory 5530 Marshall Street. Arvada. CO. 80002 (303) 421-6611 



RMA Samole No. 

3580-01 
3580-02 
3580-03 
3580-04 

April 4, 1984 

SAMPLE De)CRIPTION INFORMATION 

for 

Sparton Technology 

Samole Descriotion Samole Type 

MW-1 Water 
MW-3 Water 
MW-2 Water 
MW-4 Water 

Date Sampled 

3/13/84 
3/13/84 
3/14/84 
3/14/84 

,.....-,./ 
I 

Date Received 

3/14/84 
3/14/84 
3/15/84 
3/15/84 

Rocky Mountam Analytical Laboratory 5530 Marshall Street. Arvada. CO. 80002 (303) 421-6611 

,· 

) 



Rocky Mountain Analyt .. aboratory 

ANALYTICAL RESULTS 

for 

Spartan Technologl 

INORGANIC PARAMETERS I 
...-1r 

Detection 
\ . j /' 

Parameter Units Limit 3580-01 3580-02 3580-03 3580-04 

pll 
Value 1 units 0.01 7.26 6.90 7.96 7.56 
Value 2 units 0.01 NR NR 7.98 NR 
Value 3 units 0.01 NR NR 7.97 NR 
Value 4 units 0.01 NR NR 7.98 NR 

Specific Conductance at 25°C 
Value 1 umhos/cm 1 4470 5880 701 1190 
Value 2 umhos/cm 1 NR NR 695 NR 
Value 3 umhos/cm 1 NR NR 699 NR 
Value 4 umhos/cm 1 NR NH. 691 NR 

Sodium mg/1 0.5 108 J 85 30 45 
Fluoride mg/1 0.1 ND* ND* 0.5 0.4 
Chloride rng/1 3 1200 1200 26 60 
Nitrate + Nitrite as N mg/1 0.1 0.8 3.4 0.9 0.3 
Sulfate mg/1 5 270 1300 110 94 
Total Organic Carbon 

Value 1 rng/1 0.1 44 330 3.4 13 
Value 2 mg/1 0.1 NR NR 3.8 NR 
Value 3 mg/1 0.1 NR NH. 3.4 NR 
Value 4 mg/1 0.1 NR NR 3.4 NR 

Total Organic Halogen 
Value 1 ug CC/1 5 20,800 104,000 1880 8520 
Value 2 ug CC/1 5 NR NR 1620 NR 
Value 3 ug CC/1 5 NR NR 1780 NR 
Value 4 ug CC/1 5 NR NH. 1870 NH 

Phenolics mg/1 0.01 ND 0.03 NO ND 
Total Coliform colonies/100 ml ND 250 ND ND 

N D = Not detected. NR = Not requested. * Detection Limit of 2 mg/1 



TRACE METALS 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium 
Iron 
Lend 
l\1unganese 
l\1ercury 
Selenium 
Silver 

N D = Not detected. 

Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Spnrton Technology 

Detection 
Units Limit 3580-01 3580-02 3580-03 3580-04 

mg/1 0.003 ND 0.019 0.006 0.012 
mg/1 0.005 0.085 0.061 0.074 0.084 
mg/1 0.002 ND 0.002 0.003 ND 
mg/1 0.005 34 2.6 ND ND 
mg/1 0.05 0.52 0.53 0.052 0.12 
mg/1 0.025 ND ND ND ND 
mg/1 0.005 2.0 3.2 0.030 1.0 
mg/1 0.0002 ND ND ND ND 
mg/1 0.004 ND ND ND ND 
mg/1 0.003 0.004 ND ND ND 

NR =Not requested. 

~~ 



ORGANICS 

Parameter 

SDWA Pesticides 
Lindane 
Endrin 
Methoxychlor 
Toxaphene 

SDWA Herbicides 
2,4-D 
Silvex 

N D = Not detected. 

RADIOCIIEMISTR Y 

Parameter 

Gross Alpha 
Gl'oss Beta 
ltadium 226 

Units 

ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 

NR = Not requested. 

Units 

pCi/1 
pCi/1 
pCi/1 

ND = Not detected. NR = Not requested. 

Detection 
Limit 

0.08 
0.006 
0.25 
0.24 

0.1 
0.05 

Detection 
Limit 

0.1 
0.1 
0.1 

Rocky Mountain Analyt ,.aboratory 

ANALYTICAL RESULTS 

for 

Spartan Technology 

3580-01 3580-02 3580-03 3580-04 

ND ND NO NO 
ND NO NO ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND ND 

3580-01 3580-02 3580-03 3580-04 

0±13 34±22 8±2 0±2 
32±13 0±15 6±1 4±2 

1.1±0.5 1.1±0.4 0.5±0.4 0.6±0.5 

~ 

'l 



Rocky Mountain Analytical Laboratory 

August 8, 1984 

Terry Boone 
Spartan Technology 
9621 Coors Rd., N. W. 
Albuquerque, NM 87114 

Dear Terry: 

., :G • .. ·-·a, .;v ~ ;_; ::-::· t.; 

Enclosed are the results for the analysis of the four samples received June 
21, 1984. The results appear consistent with previous samplings, although 
fluctuations in the total organic halogen levels were observed. There was 
some loss of volatile halogenated organics in the TOX analysis as can be 
observed by comparison with the volatile organics analysis. The values 
obtained in the latter analyses are probably more indicative of the 
concentrations present in the monitoring wells. 

Please call if you have any questions. 

Best Regards, 

.· v' \._ 
/~lay~~i/~lt 
Ma,; J. oiling , Ph.D. 1 ' pi . ~ 

,yv 

Manag r , 
Inorganic Ch ' istry 

MJB/cc 
Enclosures 

RMA # 3963 
; 

jl' 

I 

\ 

u 
(\ \ 

\ 

:~\5 

"\ ' ·~· 
I ;• v\, 

\I' . 1. ' ''· \_ ·d 
I· i 

\ \~ 

Rocky Mountain Analytical Laboratory 5530 Marshall Street, Arvada, CO. 80002 (303) 42H3611 
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Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology 

RMA Sample No .. Sample Description Sample Type Date Sampled Date Received 

3963-01 MW-1 Water 6/20/84 6/21/84 
3963-02 MW-2 Water 6/20/84 6/21/84 
3963-03 MW-3 Water 6/20/84 6/21/84 
3963-04 MW-4 Water 6/20/84 6/21/84 
3963-05 VOAQC Water 6/21/84 

August 8, 1984 

) 

2 



Rocky Mountai~ Analyi, Laboratory 

ANALYTICAL RESULTS 

for 

Sparton Technology 

INORGANIC PARAMETERS 
Detection 

Parameter Units Limit 3963-01 3963-02 3963-03 3963-04 -·- --
pll, Val 1 units 0.01 7.07 7.75 6.80 7.23 I . f. \ pii, Val 2 units 0.01 NR 7.75 NR NR r pll, Val 3 units 0.01 NR 7.76 NR NR I' I 
pH, Val4 units 0.01 NR 7.76 NR NH J 1 ·r , 

I 'I I . f J 
Specific Conductance at 25°C umhos/cm 1 4570 704 5150 1470 ) '' ,, '·' 
Specific Conductance at 25°C umhos/cm 1 NR 703 NH NR r-0 . I 'I 

) ' 
Specific Conductance at 25°C umhos/cm 1 NR 690 NR NR .---- j j '\ . I ,, 
Specific Conductance at 25°C umhos/cm 1 NR 690 NH NR 
Fluoride mg/1 0.1 1.0 ND 0.33 ND 
Cltloride mg/1 3 1100 34 940 160 
Nitrate + Nitrite as N mg/1 0.1 2 3.4 3.4 0.9 
Sulfate mg/1 5 2109/ 108 990 219 
Total Organic Carbon, Vall mg/1 0.1 '26 1.1 140 9.1 
Total Organic Carbon, Val 2 mg/1 0.1 NR 1.0 NR NR 
Total Organic Carbon, Val 3 mg/1 0.1 NR 1.0 NR NR 
Total Organic Carbon, Val 4 mg/1 0.1 NR 1.1 NR NR 
Total Organic Halogen, Vall ug CC/1 5 32000 240 64000 23000 
Total Organic Halogen, Val 2 ug CC/1 5 NR 210 NR NR 
Total Organic Halogen, Val 3 ug CC/1 5 NR 190 NR NR 
Total Organic Halogen, Val 4 ug CC/1 5 NR 180 NR NR 
Phenolics mg/1 0.01 ND ND 0.01 ND 
Total Coliform colonies/100 ml ND ND 12 ND 

ND = Not detected. NR = Not requested. 

3 



ANALYTICAL RESULTS 

for 

Sparton Technology 

TRACE METALS 
Detection 

Parameter Units Limit 3963-01 3963-02 3963-03 3963-04 
--- _......----.... 

Aluminum mg/1 )l;tl) _-ND, // ND) /Ntf'/ ,~ ND) 
Antimony mg/1 )' I . 
Arsenic mg/1 , J i I I . / I / 

\ //' /' / 

Barium mg/1 \0.005 0.094' '0;069 ' 0.049 0.069 
13ot·on mg/1 0.004 4.78 0.12 42 5.8 
Cadmium mg/1 0.002 0.040 0.002 ND ND 
Chromium mg/1 0.005 34 0.004 1.65 0.007 
Copper mg/1 0.002 ND ND 0.008 ND 
Iron mg/1 0.05 ND ND ND ND 
Lead mg/1 0.025 ND NO ND NO 
!\]anganese mg/1 0.005 1.74 ND 4.3 2.9 
l\Iercury mg/1 0.0002 ND ND ND ND 
Nickel mg/1 0.01 ND ND 

(:~(:Z Sodium mg/1 ro.s) ~31) C/ Selenium mg/1 
Silver mg/1 0.003 \~d, . -
Tin mg/1 0.03 ND ND 0.03 ND 
Vanadium mg/1 0.002 0.040 0.006 0.006 0.002 
Zinc mg/1 0.004 ND ND 0.005 ND 

N D = Not detected. NR = Not requested. 

* Oetection limits lOx greater for AI, Ba, B, Cd, Cr, Cu, Fe, Pb, Mn, Ni, Na, Ag, Sn, V and Zn. 

d' ...,.,..~ .. / 

Rocky Mountai~ Analytical Laboratory 

.. -



Rocky Mountai~ Analyt ;Laboratory 

ANALYTILai... RESULTS 

for 

Sparton T~chnol~ 

VOl., A TILE ORGANICS 
Detection 

Parameter Units Limit 3963-01 * 3963-02 3963-03 3963-04*3963-05** --
1V Acrolein ug/1 1000 ND NO ND ND ND 
2V Acrylonitrile ug/1 1000 ND ND ND NO ND 
3V Benzene ug/1 50 ND ND 180 NO ND 
4V Bis(chlorom ethyl)ether ug/1 50 ND ND ND ND ND 
5V Bromoform ug/1 50 ND ND NO ND ND 
6V Carbon tetrachloride ug/1 50 NO NO NO NO NO 
7V Chlorobenzene ug/1 50 ND ND 90 ND ND 
8V Chlorodibromom ethane ug/1 50 NO ND ND NO ND 
9V Chloroethane ug/1 100 ND ND ND ND ND 
1 0 V 2-Chloroethylvinyl ether ug/1 50 ND ND NO NO ND 
11 V Chloroform ug/1 50 ND ND 320 ND 12 
12V Dichlorobromomethane ug/1 50 ND NO NO ND ND 
1 3 V Dichlorodifluoromethane ug/1 100 ND ND ND ND ND 
14V 1,1-Dichloroethane ug/1 50 ND NO 170 ND ND 
15 V 1,2-0ichloroethane ug/1 50 NO NU NO ND 25 
I G V 1 ,1-Dichloroethylcne ug/1 50 2700 330 12000 2800 ND 
17 V 1,2-Dichloropropane ug/1 50 ND ND ND ND ND 
18V 1,3-Dichloropropylene ug/1 50 ND ND ND NO ND 
19 V Ethy1benzene ug/1 50 ND ND 220 ND 39 
20V Methylbromide ug/1 100 ND ND ND ND ND 
21 V Methylchloride ug/1 100 No, ND ND ND ND 
22V Methylene chloride ug/1 100 31000 ND 83000 12000 42 
23 V 1,1,2,2-Tetrachloroethane ug/1 50 ND ND 130 ND ND 
2 4 V Tetrachloroethylene ug/1 50 ND ND 640 ND ND 
25V Toluene ug/1 50 2100 ND 5400 ND 44 
2 6 V 1 ,2-trans-Dichloroethylene ug/1 50 ND ND ND ND ND 
27V 1,1,1-Trichloroethane ug/1 50 4200 1000 41000 9100 90 
28V 1,1,2-Trichloroethane ug/1 50 ND ND ND ND ND 
2 9 V Trichloroethylene ug/1 50 30000 2000 72000 12000 ND 
3 0 V Trichlorofluorom ethane ug/1 100 ND ND ND NO ND 
31 V Vinyl chloride ug/1 100 ND ND ND NO ND 

ND = Not detected. NR = Not requested. 

*The detection limits for 3963-01 and 3963-04 are twenty times (20x) those listed. 

**The detection limits for 3963-05 are one tenth times (1/10x) those listed. 

:, 



Rocky Mountai~ Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Spnrton Technology 

ORGANICS 
Detection 

Parameter Units Limit 3963-01 3963-02 3963-03 3963-04 -
SD W A Pesticides 

Lindane ug/1 0.04 ND ND ND ND 
Endrin ug/1 0.06 ND ND ND ND 
Methoxychlor ug/1 2.5 ND ND ND ND 
Toxaphene ug/1 2.4 ND ND ND ND 

S lJ W A Herbicides 
2,4-D ug/1 0.1 ND ND ND ND 
Silvex ug/1 0.05 ND ND ND ND 

RADIOCHEMISTRY 
Detection 

Parameter Units Limit 3963-01 3963-02 3963-03 3963-04 --
Gross Alpha pCi/1 0.1 7 .7±69 I 8.9±8.6 35.2±55 7 .7±14 
Gross Beta pCi/1 0.1 34±49 0.0±9.2 0.0±±38 1.1±10 
Jladium 226 pCi/1 0.1 0.3±0.2 0.1±0.2 0.4±0.2 0.3±0.2 

N D = Not detected. NR = Not requested. 

6 
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11ertiiieati,ar 
PriorityPollutnT™ 

Quality Control Samples 

ALL SAMPLES IN LOT NO. 201 HAVE THI~ => ) 

Parameter ara Certified Value Target Range 

VOLATILES 
chloroform 12.1 
1 ,2-dichloroethane 25.4 
toluene 58.0 
ethyl benzene 52.5 
methylene chloride 60.9 
1,1, 1-trich loroethane 113 

ACIDS 
phenol 99.8 
2.4,6-trich lorophenol 140 
2-nitrophenol 90.7 
2.4-dimethyl phenol 52.6 

BASE/NEUTRALS 
1 ,2-dichlorobenzene 22.2 
anthracene 71.0 
acenaphthene 156 
hexach lorobu tadiene 66.6 
hexachloroethane 48.8 
di-n ..IJu tylphthalate 97.7 
bis (2-ethylhexyl) phthalate 44.4 
isophorone 111 

PESTICIDES 
heptachlor 1.5 
Endosulfan A 1.7 
dieldrin 0.50 
p,p'-OOT 8.5 
p,p'-000 3.1 

PCBs 
Aroclor 1260 8.9, 

ea Environmental Resource Associates 
120 East Sauk Trail 
South Chicago Heights, Illinois 60411 
312/755-6060 

7.7-16 
14-37 
31-85 
24-81 
32-90 

62-160 

32-160 
62-220 
29-150 

22-83 

9-32 
31-110 
75-230 
18-110 
23-74 

27-160 
13-72 

53-160 

0.75-2.2 
0.93-2.4 

0.30·0.70 
4.7-12 
1.54.5 

5.3-12 



Rocky Mountain Anaiytical Laboratory 

August 24, 1984 

Terry Boone 
Spartan Technology 
9621 Coors Rd., N. W. 
Albuquerque, NM 87114 

Dear Terry: 

Enclosed are the complete results for the analysis of the four samples 
received June 21, 1984. Through a miscommunication amongst staff 
members, the arsenic, selenium and antimony results were omitted from 
the original report. I apologize for any inconvenience the delay in sending 
this data may have caused. 

Please call if you have any questions. 

Best Regards, . 

Jj:J)i,~ 
iVIark J. Bollinger, Ph.D. 
Manager i) 
Inorganic Chemistry 

MJB/cc 
Enclosures 

Rl\1A # 3963 

:?""I.) .. ~_, 

c 



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology 

R:\1A Samole No. Samole Descriotion Samole Tvoe Date Samoled Date Received 

3963-01 MW-1 Water 6/20/84 6/21184 
3963-02 MW-2 Water 6/20/84 6/21/84 
3963-03 MW-3 Water 6/20/84 6/21/84 
3963-04 MW-4 Water 6/20/84 6/21/84 
3963-05 VOAQC Water 6/21/84 

August 8, 1984 

') 



'\' 
\ 

INORGANIC PARAMETERS 

Pnnuneter --------
pll, Vul 1 
pll, Vul 2 
pll, Val 3 
pll, Val4 
SpL!eific Conductance at 25°C 
Specific Conductance at 25°C 
Specific Conductance at 25°C 
Specific Conductance at 25°C 
F!tro!'ide 
( :lllul'ide 
Nit rtl te + Nitrite as N 
Stll f.1 te 
Total Organic Carbon, Val 1 
Total Or·gnnic Carbon, Val 2 
l'otcll Orf{linic Carbon, Val 3 
Totul Organic Carbon, Val 4 
l'otul Organic Halogen, Val 1 
l'.otul Organic Halogen, Val 2 
Total Organic Halogen, Val 3 
Totul Organic Halogen, Val 4 
Phenolics 
l'otlll Colifor·m 

Detection 
Units Limit 

units 0.01 
units 0.01 
units 0.01 
units 0.01 

umhos/cm 1 
umhos/cm 1 
umhos/cm 1 
umhos/cm 1 

mg/1 0.1 
mg/1 3 
mg/1 0.1 
mg/1 5 
mg/1 0.1 
mg/1 0.1 
mg/1 0.1 
mg/1 0.1 

ug cC/1 5 
ug Cl-/1 5 
ug CC/1 5 
ug CC/1 5 

mg/1 0.01 
colonies/100 rnl 

N I> ::: Not detected. NR = Not requested. 

Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

~tof!Tec~ 

3963-01 3963-02 3963-03 3963-04 -------
7.07 7.75 6.80 7.23 
NR 7.75 NR NR 
NR 7.76 NR NR 
NR 7.76 NR NR 

4570 704 5150 14'/0 
NR 703 NR NR 
NR 690 NR NR 
NR 690 NR NR 
1.0 ND 0.33 NO 

1100 34 940 1fi0 

j!/VWI~~ £#1A ~ r~.r-: 2 -:;ro 3.4 3.4 0.9 
-4!00- 108 tHJO 219 

26 1.1 140 9.1 
NR 1.0 NR NR 
NR 1.0 NR NR 
NR 1.1 NR NR 

32000 240 64000 23000 
NR 210 NR N lt 
NR 190 NR NH 
NR 180 NR NH 
ND NO 0.01 ND 
ND ND 12 ND 

3 



\ Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

~rton Technol~ 

THACE METALS 
Detection 

Pnrumctcr Units Limit 3963-01 3963-02 3963-03 3963-04 ---------- ---- ----- ----- ----
Aluminum mg/1 0.05 ND ND ND NO 
t\ n tim ony I mg/1 0.02 ND ND ND ND 
:\J':)ClliC mg/1 0.02 ND NO ND NO 
l!uriurn mg/1 0.005 0.094 0.069 0.049 0.0f)9 
lloron mg/1 0.004 4.78 0.12 42 5.8 
C11dmium mg/1 0.002 0.040 0.002 ND NO 
CIIrOIIliiHn mg/1 0.005 34 0.004 1.65 0.007 
CoppCI' mg/1 0.002 ND ND 0.008 ND 
Iron mg/1 0.05 ND ND ND NO 
Leml mg/1 0.025 ND ND ND ND 
~.Iangnnese mg/1 0.005 1.74 ND 4.3 2.9 
7'11 crCLJI'Y mg/1 0.0002 ND NO ND NO 
Nif!i.;:el mg/1 0.01 ND NO NO ND 
Sodium mg/1 0.5 131 51 246 74 
Sclcnillm mg/1 0.008 NO NO ND NO 
SilVCI' mg/1 0.003 ND NO ND NO 
Tin mg/1 0.03 ND ND 0.03 NO 
v llll!ld i u Ill mg/1 0.002 0.040 0.006 0.006 0.002 
:Line mg/1 0.004 ND NO 0.005 NO 
.... 

N D = Not detected. NR = Not requested. 

*Detection limits lOx greater for AI, Ba, B, Cd, Cr, Cu, Fe, Pb, Mn, Ni, Na, Ag, Sn, V and Zn. 

,. 
4 



ANALYTICAL RESULTS 

for 

~ton Techno!~ 

VOLATILE ORGANICS 
Detection 

Parurnctcr Units Limit 3963-01 * 3963-02 3963-03 3H63-04*3963-05** -------- ---- -----------..--··----
lV Acrolein ug/l 1000 ND NO NO ND ND 
2V Acrylonitrile ug/1 1000 NO NO NO ND ND 
3V Benzene ug/1 50 ND ND 180 ND NO 
4V Bis(chloromethyl)ether ug/1 50 ND ND ND ND ND 
5V Bromofo1·m / ug/1 50 ND ND ND ND NO 
GV Carbon tct1·achloride ug/1 50 ND ND ND ND ND 
7V Cl1lorobenzene ug/1 50 ND ND 90 ND ND 
8V Clllorodibromom ethane ug/1 50 ND NO ND ND ND 
!JV Clllorocthane ug/1 100 ND ND ND ND ND 
lll V 2-Chloroethylvinyl ether ug/1 50 ND ND NO ND ND 
11 V Clllo!'oform ug/l 50 ND NO 320 ND 12 
1 '2 v DidJlorobz·omomethane ug/1 50 ND ND ND NO ND 
13V 1 >iclllorodi fluoro methane ug/1 100 ND NO NO ND NO 
14 v l ,1-Dichloroethune ug/1 50 ND ND 170 NO ND 
15V 1 ,2-0icllloroethane ug/1 50 ND NO ND ND 25 
lGV 1, 1-0icllloroetllylene ug/1 50 2700 330 12000 2 800 ND 
17 V 1 ,2-DicllloropropD.ne ug/l 50 ND NO ND ND NO 
ltiV I ,3-Dicllloropropylcne ug/1 50 NO ND ND NO NO 
I DV Et hylbcnzene ug/l 50 ND ND 220 NO ;)!) 

21JV J\Jetllylbromide ug/1 100 ND NO NO ND ND 
21 V J\letllylciiloride ug/1 100 NO ND ND NO ND 
22V t\1 c tlly lcne chloride ug/1 100 31000 ND 83000 1201!0 42 
23V 1,1 ,2,2-Tctrachlol'oethane ug/l 50 NO ND 130 NO ND 
24V 1\~trac!IIOI·oethylcne ug/1 50 ND ND 640 ND ND 
25 V Tollwnc ug/1 50 2100 NO 5400 t~D 44 
2'6V 1 ,2-trtlns-Dichloroethylene ug/1 50 ND NO NO NO NJ) 

27V 1,1, 1-Trichloroethane ug/1 50 4200 1000 41000 9100 no 
28V 1,1 ,2-Trichlo!'Oettlane ug/1 50 ND ND ND ND ND 
'2 9 V 1'riclt1oroethylene ug/1 50 30000 2000 72000 12000 ND 
30V Tric!Jlorofllloromethane ug/1 100 ND ND ND NO NO 
31V Vinyl chlol'ide ug/l 100 ND ND ND NO NO 

N D = Not detected. NR =Not requested. 

•Tile detection limits for 3963-01 and 3963-04 are twenty times (20x) those listed. 

HThe detection limits for 3963-05 are one tenth times (1/lOx) those listed. 

Rocky Mountain Analytical Laboratory 



OHGANICS 

I'HI'IIIlletcr --- ·-------

SUI\' A Pesticides 
Lindane 
End !'in 
1\lc:thoxychlor 
Toxuphcne 

SllWA !Ier·bicides 
2 ,.t-D 
Silvex 

RA ()IQCII EMISTRY 

PHrlllllcter 

Gross A Irhu 
Ciro~;s Oetu 
ltltditlln 226 

Units 

ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 

Units 

pCi/1 
pCi/1 
pCi/1 

N J) = Not d0tectcd. NR = Not requested. 

Detection 
Limit 

0.04 
0.06 
2.5 
2.4 

0.1 
0.05 

Detection 
Limit 

0.1 
0.1 
0.1 

Rocky Mountain Analytical LaboralOI"J 

ANALYTICAL RESULTS 

for 

~!o~ Techno~ 

3963-01 3963-02 3963-03 3963-04 ----- ----- ------

ND NO ND NO 
NO ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND ND ND ND 
ND ND ND ND 

3963-01 3963-02 3963-03 3963-04 -------------
7.7±69 8.9±8.6 35.2±55 7 .7±14 
34±49 0.0±9.2 0.0±±38 1.1 ±10 

0.3±0.2 0.1 ±0.2 0.4±0.2 0.3!0.2 

~ 

""' 



Rocky Mountain Analytical Laboratory 

September 28, 1984 

Terry Boone 
Spartan Technology 
9621 Coors Rd., N.W. 
Albuquerque, N!.'vl 87114 

Dear Terry: 

: •.. / 
-.--- / .. / 

Enclosed are the corrected results for the samples received June 21, 
1984. The color of the sample in :\lW-1 produced an interference in the 
original sulfate analysis. This was corrected in the reanalysis. I apologize 
for any inconvenience that this may have caused. 

Please call if you have any questions. 

Best Regards, 

~~A%{~ 
Mark J. Bollm"'er, Ph.D. 
Manager / 
Inorganic Ch~mistry 

MJB/lk 
Enclosures 

RMA # 3963 

Rocky Mounta1n AnalytiCal Laboratory 5520 ~.1arsna!l S~reet. Arvada. CO. 80002 (303) 421-D611 



;· Rocky Mountain Analytical Laboratory 

/ 
SAMPLE DESCIUPTION INFORMATION 

for 

Spartan Technology 

R:\1A Samole No. Samole Descriotion Samole Tvoe Date Samoled Date Received 

3963-01 MW-1 Water 6/20/84 6/21/84 
3963-02 MW-2 Water 6/20/8-l - 6/21/84 
3963-03 MW-3 Water 6/20/84 6/21/84 
3963-04 MW-4 Water 6/20/84 6/21/84 
3963-05 VOAQC Water 6/21/84 

September 28, 1984 

·) 



·--... 
Rocky Mountain Analytical Lab-~li.,~ 

ANALYTICAL HESULTS 

for 

~!on Tcchn~!~.rrY 

INOltGANIC PARAMETEUS 
Detection 

Purmneter Units Limit 3963-01 3963-02 3963-03 3963-04 ------- ----
pll, Val 1 units 0.01 7.07 7.75 6.80 7.23 
pll, Vul 2 units 0.01 NR 7.75 Nl{ NR 
pll, Vul 3 units 0.01 NR 7.76 NR NR 
pll, Vul -1 units 0.01 NR 7.76 NR NR 
~pecific Conductance at 25°C umhos/cm 1 4570 704 5150 1470 
Specific Conductance at 25°C umhos/cm 1 NR 703 NR NR 
Specific Conductance at 25°C urnllos/cm 1 Nn 690 NR Nit 
Specific Conductance at 25°C umhos/cm 1 NR 690 NH NR 
Flltoridc mg/1 0.1 1.0 ND 0.3:3 ND 
Chloride mg/1 3 1100 34 940 160 
Nitr·utc + Nitrite as N mg/1 0.1 2 3.4 3.4 0.9 
Stllfute mg/1 5 350 108 ggo 219 
'l'utal Org-anic Carbon, Val 1 mg/1 0.1 2t.i 1.1 140 tl.1 
Totul Org-unic Carbon, Val 2 mg/1 0.1 NR 1.0 NR NR 
Totul Orgunic Carbon, Val 3 rng/1 0.1 NR 1.0 N 1{ Nl{ 
Total Organic Carbon, Val 4 mg/1 0.1 NR 1.1 NR NR 
Total Organic Halogen, Val 1 ug CC/1 5 32000 240 64000 23000 

)'otal Oraanic Halogen, Val 2 ug CC/1 5 NR 210 NR NR 
·· Totul Orgdnic Halogen, Val 3 ug CC/1 5 Nlt 1 90 NIt NIL 

Totul Orgunic Halogen, Val 4 ug C1-/l 5 NH 180 NR Nl{ 
Phenolics mg/1 0.01 ND ND 0.01 ND 
Total Coliform colonies/tOO m1 ND ND 12 ND 

N n == Not detected. N n == Not requested. 

~3 
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Rocky Mountain Analytical Labon.~~\ 

ANALYTICAl, HESULTS 

for 

§2arton Tcchn~ 

THACE METALS 
Detection 

Ptll'l.llnctcr Units Limit 3963-01 3963-02 3963-03 3963-04 -------- ----
Alwninum mg/1 0.05 ND ND NO ND 
Ar1timony mg/1 0.02 ND ND ND ND 
.\r·-;enie mg/1 0.02 ND ND NO ND 
Barium mg/1 0.005 0.094 O.OG9 0.049 O.OG!J 
Jloron mg/1 0.004 4.78 0.12 42 5.8 
C!ldmium mg/1 0.002 0.040 0.002 ND ND 
< :lu·o 111 i urn mg/1 0.005 34 0.004 1.65 0.007 
Copper· mg/1 0.002 ND ND 0.008 ND 
il'Oil mg/1 0.05 ND ND ND ND 
I .cud mg/l 0.025 NO NO ND ND 
;vlllllL;ancsc mg/1 0.005 1.74 NIJ 4.3 2.9 
i\lcrcury mg/1 0.0002 NO ND ND NO 
Nid::cl mg/l 0.01 NO NU NU ND 
Suditllll mg/l 0.5 131 51 246 74 
Sel en iu rn ( mg/l 0.008 NO ND ND NO 
Silvet' mg/1 0.003 NO ND ND ND 
Tin mg/l 0.03 ND ND 0.03 ND 
Vunadiurn mg/l 0.002 0.040 0.006 0.006 0.002 
Zinc mg/l 0.004 NO ND 0.005 NO 

_.,.. .. 
· N D = Not detected. NR = Not requested. 

*Detection limits lOx greater for AI, Ba, B, Cd, Cr, Cu, Fe, Pb, r.Jn, Ni, Na, Ag, Sn, V and Zn. 



ANALYTICAl.- HESULTS 
Rocky Mountain Analytical La~ 

for 

Spar!on Tecl!_no~ 

VOLATILE ORGANICS 
Detection 

Parul!lctcr Units Limit 3963-01 * 3963-02 3963-03 3963-04:1-3963-05** ------- -- ----- -----------
lV Acrolein ug/1 1000 ND ND ND ND ND 
2V Acrylonitrile ug/1 1000 NO NO ND ND ND 
3V Benzene ug/1 50 ND ND 180 ND ND 
·1 v !Hs(chloromcthyl)ether ug/1 50 NO ND ND ND ND 
5V Bromoform ug/1 50 ND ND NO ND ND 
GV Curbon tetmch1oride ug/1 50 ND ND ND ND ND 
7V Chlol'ol>cnzene ug/1 50 ND ND ~u ND NO 
BV Clllorodibromo,11 ethane ug/1 50 ND ND NO ND ND 
~~ v Cllloroctlwnc ug/1 100 ND ND ND ND ND 
I 0 V 2-Cilloroetlly1 vinyl ether ug/1 50 ND ND ND ND ND 
I IV Chloroform ug/1 50 ND NO 320 ND 12 
12V Di clllorobi·omom ethane ug/1 50 ND NU ND ND ND 
I 3V I >ielllorodifltiOI'Omethane ug/1 100 ND ND ND NO ND 
l·lV 1, 1-Dicllloroetlwne ug/1 50 NO ND 170 ND ND 
15 v 1 ,2-Dicllloroethane ug/1 50 ND NO ND ND 2 ;) 
JliV 1 ,1-Dichloroethylene ug/1 50 2700 300 12000 2800 ND 
17 V 1 ,2-Dicllloropropane ug/1 50 ND ND ND ND ND 
18V 1 ,3-llicllloropropylene ug/1 50 ND ND ND ND ND 
I UV Etilylbenzcne ug/l 50 ND ND 220 NO 39 
20V l\lcthyl!Jromide ug/1 100 ND ND ND ND ND 
21 V 1\lcthylchloride ug/1 100 ND ND ND ND ND 
22V J\1 ethylene chloride ug/1 100 31000 ND 83000 12000 42 
23 V 1,1 ,2,2-Tetrach1oroethane ug/1 50 ND ND 130 NO NO 
2·1 V Tettuchloroethy1ene ug/1 50 ND ND 640 ND ND 
25 V Toluene ug/1 50 2100 ND 5400 NIJ 44 
2G V 1 ,2-trans-Dich1oroethylene ug/1 50 ND ND NO ND ND 
27 v 1,1, l-Trich1oroethane ug/1 50 4200 1000 41000 9100 !JO 
2 8 V 1,1 ,2-Trichloroethane ur:r/1 50 ND ND NO ND NO 
'29 V 11·icldorocthylene u~/1 50 30000 2000 72ll00 12000 NO 

0 

:.lOV Trielllorofluorornethane ug/1 100 ND ND ND ND ND 
JIV Vi11yl chloride ug/1 100 ND ND NO ND ND 

N J) = Not detected. N H = Not requested. 

~'ll1e ddcetiu!l limits for 3%3-0l and 3%3-04 nrc twenty times (2Ux) those listed. 

HTile detection lilllits for :.l%3-05 are one tenth times (1/lOx) those listed. 



f.*tia~4#)-~ --
ANALYTICAL RESULTS 

for 

~on Technology 

OHGANICS 
Detection 

Pm·a1neter Units Limit 3963-01 3963-02 3963-03 3963-04 ------- --- --------
SD \VA Pesticides 

Lind nne ug/l 0.04 ND ND ND ND 
E11dl'in ug/1 0.06 ND ND ND ND 
i\lethoxychlor ug/1 2.5 ND NO NO ND 
Toxaphene ug/1 2.4 ND NO ND ND 

S 1 > W A llcr·uicides 
2,4-D ug/1 0.1 ND ND ND NO 
Silvex ug/1 0.05 ND ND ND ND 

HADIOCHEMISTRY 
Detection 

Ptu·am cter Units Limit 3963-01 3963-02 3963-03 3963-04 

Gr·oss Alpha 
Gross Beta 
Hudiurn 226 

pCi/1 
pCi/1 
pCi/1 

N D = Not detected. NR = Not requested. 

0.1 
0.1 
0.1 

------
7.7±69 8.9±8.6 35.2±55 7.7±14 
34±49 0.0±9.2 0.0±±38 1.1±10 

0.3±0.2 0.1±0.2 0.4±0.2 0.3±0.2 

6 
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Rocky Mountain Analytical Laboratory 

September 28, 1984 

Terry Boone 
Spartan Technology 
9621 Coors Road, N.W. 
Albuquerque, NM 87103 

Dear Terry: 

j!;U: ~ (/()(!__ 

fowv.ft ~t<t41A~ 
~lojzJ#~. 

Enclosed are the results for the analysis of the monitoring well 
sample MW-12 received August 30, 1984. Included with the results is a list 
of standard methodologies and nominal detection limits. The inorganic 
results are low; however, the organic results show some chlorinated 
solvents. The results are confirmed by the total organic halogen 
determination. 

Please call if you have any questions. 

Best Regards, 

"~t· g:~, Ph.D. 
Manager 
Inorganic C emistry 

MJB/cc 
Enclosures 

cc: Tom Burger 
Harding Lawson Associates 

RMA # 4216 

Rocky Mountain Analytical Laboratory 5530 Marshall Street. Arvada, CO. 80002 (303) 421-6611 



RMA Samole No. 

4216-01 

September 28, 1984 

Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology, Inc. 

Samole Description 

MW-12 

Sample Type 

Water 

2 

Date S2.mpled 

8/29/84 

;. 

Date Received 

8/30/84 

\ 



Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Spartan Technology 

,NORGANIC PARAMETERS 
Detection 

,>nrumetcr Units Limit 4216-01 ~-'!:! s- I J) 

>II units 0.01 7.65 
5pccific Conductance at 25°C umhos/cm 1 769 
'.~luoride mg/1 0.1 0.3 
::::hloridc mg/1 3 23 2 )-1) 

.'litrite as N mg/1 0.01 0.02 
:-litrute as N mg/1 0.01 1.3 
)rtlw-Phosphate as P mg/1 0.01 ND 
1ulfute mg/1 5 136 -· 600 
rotul Organic Carbon mg/1 0.1 1.7 '/1 rotul Orgnnic Halogen --m(;f!:- 5 74 /f I ,...-··~v, 

\mmonia as N mg/1 0.1 ND 
Phenolics mg/1 0.01 ND 
::::hromium +3 mg/1 0.005 ND 
.Icxvalcnt Chromium mg/1 0.005 ND 

-.ID = Not detected. NR =Not requested. 



Rocky Mountain Analytical Laboratory 

ANALYTICAL IlESULTS 

for 

Sparton Technol9Qf 

fRACE METALS 
Detection 

l>nrameter Units Limit 4216-01 AI /1'1. S T i>. -- ----·-
Arsenic mg/1 0.002 0.006 
Barium mg/1 0.005 0.21 
l3oron mg/1 0.004 0.12' o.?r 
Cadmium mg/1 0.002 0.005 
Chromium mg/1 0.005 ND 
Copper mg/1 0.002 0.005 
lron mg/1 0.05 0.09 
Lead mg/1 0.025 ND 
i\lunganese mg/1 0.005 0.98 (). [__ 

:\1ercury mg/1 0.0002 ND 
illolybdenum mg/1 0.005 0.012 
Nickel mg/1 0.01 ND 
Selenium mg/1 0.002 ND 
Silver mg/1 0.003 ND 
Sodium mg/1 0.5 54 
Tin mg/1 0.03 ND 
Zinc mg/1 0.004 0.055 

-:.~·· 

ND = Not detected. NR = Not requested. 

11 



Rocky Mountain Analytical laboratory 
ANALYTICAL RESULTS 

for 

Sparton Technology 

!OLA TILE ORGANICS 

Detection 
>urameter Units Limit 4216-01 

v Acrolein ug/1 100 ND 
v Acrylonitrile ug/1 100 ND 
,y I3cnzene ug/1 5 ND 
v Bis(chloromethy1)ether ug/1 5 ND 
,y Bromoform ug/1 5 ND 
,y Carbon tetrachloride ug/1 5 ND 
v Chlorobenzene ug/1 5 ND 

,y Chlorodibromom ethane ug/1 5 ND 
IV Chloroethane ug/1 10 ND 
OV 2-Chloroethylvinyl ether ug/1 5 ND 
1 V Chloroform ug/1 5 ND 
2 V Dichlorobromomethane ug/1 5 ND 
3V D ich lorodifluoro methane ug/1 10 ND 
4 V 1,1-Dichloroethane ug/1 5 ND 
5 V 1, 2-Dichloroethane ug/1 5 ND 
6V 1,1-Dichloroethy1ene ug/1 5 ND 
7 V 1 ,2-Dich1oropropane ug/1 5 ND 
BV 1 ,3-Dichloropropy1ene ug/1 5 ND 
9 V Ethylbenzene ug/1 5 ND 

:OV Methylbromide ug/1 10 ND ~·-··-· ... 

:1 Y Methylch1oride ug/1 10 -2·o- ,·· J '.· ;.-.J:.===-

· 2 Y i\1 ethylene chloride ug/1 10 '-NI)-;;-'-·· _ _,. z 0 

3 V 1,1, 2 ,2-Tetrach1oroethane ug/1 5 ND ' ') 4V Tetruchloroethy1ene ug/1 5 ND I/ 
' \ / 

5 V Toluene ug/1 5 ND 
6 V 1 ,2-trans-Dichloroethylene ug/1 5 ND 
7V 1,1,1-Trich1oroethane ug/1 5 ND 
8Y 1,1,2-Trochloroethane ug/1 5 ND 
9 V Trichloroethylene ug/1 5 61 
OV Trichlorofluoromethane ug/1 10 ND 
1 V Vinyl chloride ug/1 10 ND 

l D = Not detected. NR = Not requested. 



ANALYTICAL RESULTS 

for 

Spartan Technology 

fOLA TILE ORGANICS 

Detection 
1aramctcr Units Limit 4216-01 

Acetone ug/1 
Ethanol ug/1 
Freon ug/1 
2-Hcxunone ug/1 
Xylene (Dimethyl benzene) ug/1 
0-Xylene (Dimethyl benzene) ug/1 

j D = Not detected. NR = Not requested. 

-;··· 

,, 

10 
10 
5 

10 
5 
5 

ND 
ND 
ND 
ND 
ND 
ND 

Rocky Mountain Analytical Laboratory 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology 

Nominal Preservation Maximum b Parameter Units Detection Limita Methodology Reference Bottle No. lj_oldingTime 

MAJOR IONS 

Sodium mg/1 0.5 ICP Emission Spectroscopy 3 4 6 months 
Potassium mg/1 0.3 ICP Emission Spectroscopy 3 4 6 months 
Calcium rng/1 0.1 ICP Emission Spectroscopy 3 4 6 months 
;v1agnesium mg/1 0 .1 ICP Emission Spectroscopy 3 4 6 months 
Chloride mg/1 3 Manual Titrirnetric, 1-Ig (N03)2 1-325.3/2-407B 1 28 days 

Automated Colorimetric 
Ferricyanide 1-325.2 1 28 days 

Fluoride mg/1 0.1 Electrode 1-340.2/2-413B 1 28 days 
Sulfate mg/1 5 Manual Turbidimetric 1-37 5 .4/2-426C 1 28 days 

Automated Colorimetric MTB 1-375.2 1 28 days 
Total Alkalinity as Caco3 ut pH 4.5 mg/1 5 Titrirnetric 1-310.1/2-403 1 14 days 
Carbonate Alkalinity as Caco3 
at pH 8.3 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 

Bicarbonate Alkalinity as Caco3 
at pH 4.5 mg/1 5 Titrirnetric 1-310.1/2-403 1 14 days 

Hydroxide Alkalinity as Caco3 mg/1 5 Calculation 2-403 
Nitrate+Nitrite as N mg/1 0.1 Manual Cd Reduction -

Color irnetr ic 1-353. 3/2-418C 2 28 days 
0.1 Automated Cd Reduction -

Colorimetric 1-353.2 2 28 days 
Total Cations meq/1 0.1 Calculation 2-104C 
Total Anions meq/1 0.1 Calculation 2-104C 

-to~t 

Difference % 0.1 Calculation 2-104C 

RADIOCHEMISTRY 

Gross Alpha pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Gross Beta pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Radium 226 pCi/1 0.1 Separation - Counter 2-705 5 6 months 
Radium 228 pCi/1 0.1 Separation - Counter 2-707 5 6 months 
Urunium mg/1 0.005 Fluorimetric 4-02907-75 5 6 months 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal Preservation Maximum b 
Parameter Units Detection Limita Methodology Reference Bottle No. HoldingTime 

TRACE MET ALSc 

Aluminum mg/1 0.05 ICP Emission Spectroscopy 3 l~ 6 months 
Antimony mg/1 0.002 Furnace Atomic Absorption 1-204.2 4 6 months 
Arsenic mg/1 0.002 Furnace A tornic Absorption 1-206.2 4 6 months 
Barium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Beryllium mg/1 0.001 ICP Emission Spectroscopy 3 4 6 months 
Boron mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 
Cadmium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Chromium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Cobalt mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Copper mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Iron mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Lead mg/1 0.025 ICP Emission Spectroscopy 3 4 6 months 

0.001 Furnace Atomic Absorption 1-239.2 4 6 months 
Manganese mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Mercury mg/1 0.0002 Cold Vapor Atomic Absorption 1-245.1 4 6 months 
1\lolybdenum mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Nickel mg/1 0.01 ICP Emission Spectroscopy 3 4 6 months 
Selenium mg/1 0.002 Furnace Atomic Absorption 1-270.2 4 6 months 
Silver mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Strontium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Thallium mg/1 0.002 Furnace Atomic Absorption 1-279.2 4 6 months 
Tin mg/1 0.03 ICP Emission Spectroscopy 3 4 6 months 
Titanium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 

-:-~• v.:madium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Zinc mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 

INORGANIC PARAMETERS 

pH units 0.01 Meter 1-150.1; 2-423 1 ASAP 
Specific Conductance at 25°C umhos/cm 1 Bridge 1-120.1; 2-205 1 28 days 
Total Dissolved Solids mg/1 10 Gravimetric, 180°C 1-160.1; 2-209B 1 7 days 
Total Suspended Solids mg/1 2 Gravimetric, 105°C 1-160.2 1 7 days 
Total Solids mg/1 10 Gravimetric, 105°C 1-160.3 1 7 days 
Total Volatile Solids mg/1 10 Gravimetric, 550°C 1-160.4 1 7 days 
Ortho-Phosphate as P mg/1 0.01 Single Reagent Colorimetric 1-365. 2; 2-424F 1 48 hours 



~ ..... 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal 
Parameter Units Detection Limita Methodology Reference 

Preservation Maximum b 
Bottle No. HoldingTime 

INORGANIC PARAMETERS 
(Continued) 

Total Phosphorus as P 

Silica as Sio2 

Biological Oxygen Demand 
Chemical Oxygen Demand 
Total Organic Carbon 
Ammonia as N 

Total Kjeldahl Nitrogen as N 

Total Organic Nitrogen as N 
Oil and Grease 
Free Cyanide 

Total Cyanide 
Phenolics 

mg/1 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

mg/1 

mg/1 
mg/1 
mg/1 

mg/1 
mg/1 

Fecal Coliform Colonies/ 100 ml 
Total Coliform Colonies/ 100 ml 
Bromide mg/1 
Residual Chlorine mg/1 
Hexavalent Chromium mg/1 
Color units 
Hardness as Caco

3 mg/1 
Nitrite as N mg/1 
Sulfide mg/1 
Sulfite mg/1 
f-. \BAS (Surfactants) mg/1 
Turbidity NTU 

0.06 

0.01 
0.1 
1 
2 
5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
1 
0.01 

0.01 
0.01 
1 
1 
0.1 
0.05 
0.01 
5 
5 
0.01 
0.05 
2 
0.1 
0.1 

Digestion; ICP Emission 
Spectroscopy 1-4- .1.4-; 3 lJ. 28 days 

Digestion - Colorimetric 1-365. 2; 1-4-24C, F 2 28 days 
ICP Emission Spectroscopy 3 lJ. 28 days 
Color irnetr ic 1-370.1; 2-4-25C 1 28 days 
Dilution Bottle - D. 0. Probe 1-405.1; 2-507 1 48 hours 
Micro Colorimetric 1-4-10.4; 2-508A 2 28 days 
Oxidation-Infrared Absorption 1-4-15.1; 2-505 2 28 days 
Electrode 1-350 .3; 2-4-17E 2 28 days 
Automated Colorimetric 1-350.1 2 28 days 
Digestion - Electrode 1-351.4-; 2-4-20B 2 28 days 
Digestion - Color irnetric 1-351. 2 2 28 days 
Calculation (TKN - NH

3
) 

Freon Extraction-Gravimetric 1-4-13.1; 2-503A 3 28 days 
Chlorination-Distillation-

Colorimetric 1-335.1; 2-4-12F,D 6 14- days 
Distillation - Colorimetric 1-335.2; 2-4-12B,D 6 14- days 
Distillation - Colorimetric 1-4-20.1; 2-510A,B 2 28 days 
Membrane Filter 2-909C 8 ASAP 
Membrane Filter 2-909A 8 ASAP 
Colorimetric 2-4-05 1 28 days 
Amperometric 1-330. 2; 2-4-08C 1 ASAP 
Colorimetric 1-218.4; 2-312B 1 24- hours 
Pt-Co Colorimetric 1-110.2; 2-204-A 1 48 hours 
Calculation 2-314-A lJ. 6 months 
Colorimetric 1-354-.1; 2-4-19 1 48 hours 
Ti tr irnetr ic - Electrode 1-376.1; 2-4-27B,D 7 7 days 
Titrimetric 1-377 .1; 2-4-28 1 ASAP 
Colorimetric 1-4-25.1; 2-512A 1 48 hours 
Turbidimeter 1-180.1; 2-214A 1 4-8 hours 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

References 

(1) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979. 

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980. 

(3) Federal Register, 40 CFR 136, December 3, 1979; USEPA EMSL-Cincinnati, OH 45268. 

(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 

Notes 

a Nominal values are the best achievable with the !lsted analytical method. Interferences in specific samples may result in a higher 
detection limit. 

b Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. 

c 
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion 

procedures for graphite furnace elements included with reference listed. 

11/10/82 
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Bottle No. 

2 

3 

4 

5 

6 

7 

8 

11 

12 

13 

14 

15 

GUIDELINES FOR SAMPLE B01 TLES AND PRESERVA TIVESa 

Parameters Container 

Cl-, F-, so4=, Tot. Alk., co; Alk., Hco; Alk., !liter poly 

OH- Alk., pH, spec. cond., TDS, TSS, TS, TVS, Q-PO 
4 

Si02, BOD, Br-, res. Cl2, Cr +6, color, N02, so;, 

MBAS, Turbidity. 

Tot. P, COD, TOC, NH3, TKN, TON, Phenolics 
N03 + N02• 

O&G 

Na, K, Ca, Mg, Al, Sb, As, Ba, Be, B, Cd, Cr, Co, 

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, 

V, Zn, ICP, Hardness. 

226 228 Alpha, Beta, Ra , Ra , U 

Free CN, Tot. CN 

Sulfide 

Fecal coli., total coli. 

VOA, purgeable organics, THM 

B/NA 

Pest./PCB 

Herbicides 

TOX 

500 ml poly 

1 1i ter glass 

500 ml poly 

1 1i ter poly (no Ra 228) 2 Y2 gallon poly (with Ra2 8) 

500 ml poly 

250 ml poly 

8 oz. sterile 

2 - 40 ml glass vial 

1 liter glass 

1 ll ter glass 

1 liter glass 

1 liter glass 

Preservative 

4° c 

2 ml 50% H2so4, 4°C 

4 ml 50% H
2
so4, 

4°C 

5 ml 50% HN03 

10 ml 50% HN03 
20 ml 50% HN03 
2 ml 50% NaOH, 4°C 

1 rnl 1 N Zn acetate, 
1 rnl 50% NaOH, 4 oc 
4° c 

4° c 

4° c 
4° c 
4° c 
4° c 

aFcderal Register, 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981. 

11/5/82 

Notes 

Provide unfiltered 
sample for 
solids and turbidity. 

Do not filter, collect 
directly in bottle. 

Provide separate 
samples for total and 
dissolved sample 
(filter before 
adding to bottle.) 

Collect directly in 
sterile bottle 

Completely fill 
bottle, leave no 
air bubbles. 



ROCKY MOUNTAIN ANALYTICAL LAOORA TORY 

Organic Analytical Methodology 

Nominal 
Reference(l) 

Preservation 
Parameter Units Detection Limit(a) Methodology Bottle No. 

Purgc~bles ug/1 1 Purge & Trap GC/MS 624 11 
B.1sc/Neutrals ug/1 10 Extraction/GC/MS 625 12 
Acids ug/1 10 Extraction/GC/MS 625 12 
Org .. wochlorine Pesticides/PCB's ug/1 0.01 Extraction/GC/ECD 608 13 

10 Extraction/GC/MS 625 12 
Phenoxy Herbicides ug/1 0.01 Extract ion/ G C/ ECD (2) 14 
Total Organic Halogen (TOX) ug/1 5 Adsor btion/Coulometr ic 450.1(3) 15 
Trih.:.dornethanes (THi\1) ug/1 1 Extraction/GC/ECD (4) 11 

1 Purge & Trap GC/MS (4) 11 
Dioxin ug/1 0.005 Extraction/GC/MS/ECD 613 16 
Purge~ble Halocarbons ug/1 0.01 Purge & Trap/GC/Ha11 601 11 
Purgc~ble Aromatics ug/1 1 Purge & Trap/GC/FID 602 17 
Acrolein & Acrylonitrile ug/1 100 Purge & Trap/GC/FID 603 18 
Phenols by GC ug/1 10 Extraction/GC/FID 604 16 
lknzidines ug/1 0.1 Extraction/HPLC 605 19 
Phth~l.:1te Esters ug/1 10 Extraction/GC/FID 606 12 
Nitrosamines ug/1 1 Extraction/GC/NPD 607 20 
N i troaro rna t ics/isophorone ug/1 1 Extraction/GC/FID & GC/ECD 609 12 
Polynuclear Aromatics ug/1 0.5 Extraction/HPLC 610 20 
llaloethers ug/1 1 Extraction/ G C/ Hall 611 17 
Chlorinated Hydrocarbons ug/1 0.02 Extraction/GC/ECD 612 12 
Org<ulophosphorus Pesticides ug/1 0.1 Extraction/GC/NPD 622(5) 12 
Triazine Pesticides ug/1 0.1 Extraction/GC/NPD (6) 12 

References 

(1) federal Register, Vol. 44, No. 233, Monday, December 3, 1979. 
~· (2) "Method for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 75, Part II. 

(3) "Total Organic Halide," US EPA-EMSL, Cincinnati, November, 1980. 
(4) Federal Register, Vol. 44, No. 231, Thursday, November 29, 1979, Appendix, Part I. 
(5) "Method 622- Organophosphorus Pesticides," Proposed EPA Method, JOlt (h) Committee. 
(6) Federal Register, Vol. 38, No. 75, 1973. 

Notes 

Maximum (b) 
Holding Time 

14 days 
I days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
14 days 
7 days/40 days 
14 days 
14 days 
14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

a Nominal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may result 
in a higher detection limit. 

b Applicable to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refers ·-.the time to extraction, the second to the time of instru; ;.tal analysis. 

' " 
./ jF 



Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

ROCKY MOUNTAIN ANALYTICAL LA BORA TORY 

Organic Analytical Methodology (continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extractables 

Extractables 

TOX 

Bottle 

40 rnl glass with teflon 
lined silicone septum cap 

40 rnl glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cup 

1 liter glass with teflon 
lined cap 

250 rnl glass with teflon 
lined cap, single 

l liter glass with teflon 
lined e<.lp, quad. 

Preservation 

4oC 
(thiosulfate if Cl

2 
present) 

4°C, HCI to pH less than 2 
( thiosulfate if CJ

2 
present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if Cl

2 
present) 

4oC 
(thiosulfate if CJ

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate if Cl 2 present) 

IJ.oC 

4°C, store in dark 
(thiosulfate is Cl 2 present) 

4°C, store in dark 
(thiosulfate if C1

2 
present) 



Rocky Mountain Analytical Laboratory 

October 23, 1984 

Terry Boone 
Sparton Technology 
9621 Coors Road, N.W. 
Albuquerque, NM 87103 

Dear Terry: 

Enclosed please find the complete report for the analysis of the 
monitoring well sample MW-12 received August 30, 1984. The Volatile 
Organics on page 5 of this report have been corrected. 

Please call if you have any further questions. 

Best Regards, 

MJB/cc 
Enclosures 

cc: Tom Burger 
Harding Lawson Associates 

RMA # 4216 

I 
I. 

1 ~ r !' 

i. 

:' ./ 

I /' 
·\ 

Rocky Mountain Analytical Laboratory 5530 Marshall Street, Arvada, CO. 80002 (303) 421-6611 

~\. ., 



RMA Sample No. 

4216-01 

September 28, 1984 

Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology, Inc. 

Sample Description 

MW-12 

Samole 1'ype 

Water 

2 

Date Sampled 

8/29/84 

Date Received 

8/30/84 



....... 

INORGANIC PARAMETERS 

Parameter 

pll 
Specific Conductance at 25°C 
Fluoride 
(;hloride 
Nitrite as N 
Nitrate as N 
Ortho-Phosphate as P 
Sulfate 
Total Organic Carbon 
Total Organic Halogen 
Ammonia as N 
Phenolics 
Chromium +3 
Hexvalcnt Chromium 

ANALYTICAL RESULTS 

for 

¥ton Technology 

Detection 
Units Limit 4216-01 

units 0.01 
umhos/cm 1 

mg/1 0.1 
mg/1 3 
mg/1 0.01 
mg/1 0.01 
mg/1 0.01 
mg/1 5 
mg/1 0.1 

ugCl-/1 5 
mg/1 0.1 
mg/1 0.01 
mg/1 0.005 
mg/1 0.005 

7.65 
769 
0.3 
23 

0.02 
1.3 
ND 
136 
1.7 
74 

ND 
ND 
ND 
ND 

ND = Not detected. NR =Not requested • 

3 

Rocky Mountain Analytical Laboratory 
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ANALYTICAL RESULTS 
. 

Rocky Mountain Analytical Laboratory · 

for 

Sparton Technology 

TRACE METALS 
Detection 

Parameter Units Limit 4216-01 --
Arsenic mg/1 0.002 0.006 
Barium mg/1 0.005 0.21 
i3oron mg/1 0.004 0.12 
Cadmium mg/1 0.002 0.005 
Chromium mg/1 0.005 ND 
Copper mg/1 0.002 0.005 
Iron mg/1 0.05 0.09 
Lead mg/1 0.025 ND 
:\1anganese mg/1 0.005 0.98 
:\lercury mg/1 0.0002 ND 
:\1olybdenum mg/1 0.005 0.012 
Nickel mg/1 0.01 ND 
Selenium mg/1 0.002 ND 
Silver mg/1 0.003 ND 
Sodium mg/1 0.5 54 
Tin mg/1 0.03 ND 
Zinc mg/1 0.004 0.055 

·.-• ND = Not detected. NR = Not requested. 

:·· 

""'4 



Rocky Mountain Analyt ... ~, Laborato'r¥. 
ANALYTICAL RESULTS 

for 

Spartan Teclmology 

'/OLATILE ORGANICS 

Detection 
:>urameter Units Limit 4216-01 

J.V Acrolein ug/1 100 ND 
~~v Acrylonitrile ug/1 100 ND 
:w Benzene ug/1 5 ND 
.;y Bis(chloromethyl)ether ug/1 5 ND 
':IV Bromoform ug/1 5 ND 
.iV Carbon tetrachloride ug/1 5 ND 
!V Chlorobenzene ug/1 5 ND 
[IV Chlorodibromomethane ug/1 5 ND 
\JV Chloroethane ug/1 10 ND 
J 0 V 2-Chloroethylvinyl ether ug/1 5 ND 
11 V Chloroform ug/1 5 ND 
'· 2 V Dichlorobromomethnne ug/1 5 ND 
J 3 V Dichlorodifluoromethane ug/1 10 ND 
l4V 1,1-Dichloroethane ug/1 5 ND 
i 5 V 1 ,2-Dichloroethane ug/1 5 ND 
J6V 1,1-Dichloroethylene ug/1 5 ND 
l 7 V 1, 2-Dichloropropane ug/1 5 ND 
l 8 V 1,3-Dichloropropylene ug/1 5 ND 
19 V Ethylbenzene ug/1 5 ND 
:~ov l\Iethylbromide ug/1 10 ND 
~n V Methylch1oride ug/1 10 ND 
22V Methylene chloride ug/1 10 20 
~3V 1,1,2,2-Tetrachloroethane ug/1 5 ND 
2 4 V Tetrachloroethylene ug/1 5 ND 
t5V Toluene ug/1 5 ND 
~ 6 V 1 ,2-trans-Dich1oroethylene ug/1 5 ND 
27V 1,1,1-Trichloroethane ug/1 5 ND 
~8V 1,1,2-Troch1oroethane ug/1 5 ·ND 
?. 9 V Trichloroethylene ug/1 5 61 
:iOV Trichlorofluoromethane ug/1 10 ND 
H V Vinyl chloride ug/1 10 ND 

i~D = Not detected. NR = Not requested. ;· 

5 



VOLA TILE ORGANICS 

Parameter Units -
Acetone ug/1 
Ethanol ug/1 
Freon ug/1 
2-Hexanone ug/1 
Total Xylenes {Dimethyl 

benzene} ug/1 
m-Xylene ug/1 
o,p-Xylene ug/1 

N D = Not detected. NR = Not requested. 

Detection 
Limit 

10 
10 
5 

10 

5 
5 
5 

ANALYTICAL RESULTS 

for 

SJ?arton Technology 

4216-01 

ND 
ND 
ND 
ND 

ND 
ND 
ND 

. 
Rocky Mountain Analytical Laboratory 

! 
! 



October 31, 1984 

Terry Boone 
Sparton Technology, Inc. 
9621 Coors Road, N.W. 
Albuquerque, NM 87103 

Dear l_Vlr. Boone: 

Rocky Mountain Analytical laboratory 

We have completed the analysis of your well samples covered under P.O. # 52418-
1-MH. The analytical report is attached. 

As requested, the samples were run for volatile organics with minimal dilution in 
order to achieve the lowest possible detection limits. This meant that several of the 
more concentrated components in the samples were at levels outside the linear range of 
the GC/MS. These concentrated components, however, were quantified using gas 
chromatography with flame ionization detection (GC/FID). The GC/FID provided both 
qualitative and quantitative verification of the results for the highly concentrated 
volatile organics detected. 

It should be noted that the TOX concentrations found are lower than the sum of the 
volatile chlorinated organics detected in the GC/l\1S runs. This is commonly seen in 
samples with high concentrations of these volatile solvents since a portion of these 
solvents are lost in the TOX procedure. The TOX values should be viewed as indicative 
of the level of chlorinated organic material present, but will not always correlate 
quantitatively to the sum of the chlorinated compounds in the GC/MS results. 

Please call if you have any questions. 

Sincerely, 

~~?~ 

Michael P. Phillips, Ph.D. 
Manager 
Industrial Organic Chemistry 

MPP/cc 
Enclosures 

cc: Tom Burger, Harding Lawson Associates 

RMA # 4333,4346 

Rocky Mounta1n Analytical Laboratory 5530 ~.larshall Street. Arvada. CO. 80002 (303) 421-6611 



Rocky Mountain Analytical Laborator 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology, Inc. 

RMA Sample No. Sam12le Description Sam121e Tyf2e Date Sam12led Date Received 

4333-01 MW-13 Water 10/4/84 10/6/84 
4333-02 MW-14 Water 10/4/84 10/6/84 
4333-03 MW-15 Water 10/4/84 10/6/84 
4333-04 MW-16 Water 10/5/84 10/6/84 
4333-05 MW-17 Water 10/5/84 10/6/84 
4333-06 PW-1-1 Water 10/7/84 10/11/84 
4333-07 PW-1-4 Water 10/8/84 10/11/84 
4333-08 MW-16 Water 10/10/84 10/11/84 
4333-09 MW-17 Water 10/10/84 10/11/84 

October 31, 1984 

2 



Rocky .Mountain Anal). Jdl Laboratoiy 

ANALYTICAL RESULTS 

for 

Sparton Technology, Inc • 

.iNORGANIC PARAMETERS 
I ., I ' .._/ I ~ .-" J 1 - / ~·· ,i ·• l I' ·- J I Detection 

Parameter Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 14333-08\ 4333-09 --
pll units 0.01 7.43 7.61 7.68 7.17 7.90 8.03 7.82 7.30 7.94 
3pecific Conductance at 25°C umhos/cm 1 1090 1290 885 5300 695 801 798 5960 748 
Fluoride mg/1 0.1 1.1 0.8 0.8 7.9 1.5 0.8 0.7 6.9 1.4 
Nitrate as N mg/1 0.1 0.6 1.0 4.4 ND NO 0.7 0.8 ND 0.2 
3ulfate mg/1 5 148 192 146 2180 98 130 130 2320 102 
Total Organic Carbon mg/1 0.1 5.2 5.9 2.7 54 5.1 3.8 6,0 I '/1 4.8 
Total Organic Halogen ugCl-/1 5 3600 3700 1100 15000 3100 380 210 25000 2500 
Total 1\jeldahl Nitrogen as N mg/1 0.1 3.1 1.0 0.5 310 1.5 0.6 0.3 380! 1.0 
Hexavalent Chromium mg/1 0.01 ND 0.60 NO NO ND ND 0.01 0.01 ND 
Phenolics mg/1 0.01 0.01 ND ND 0.04 NO ND ND 0.04 ND 

TOTAL TRACE METALS 
Detection 

Parameter Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 4333-08 4333-09 ----
I3or·on mg/1 0.004 2.6 2.0 0.16 14 0.19 0.18 0.16 ~ 20 i 0.18 
Cadmium rng/1 0.002 0.003 ND ND 0.003 0.013 ND ND :0.012 i 0.006 
Chl'ornium mg/1 0.005 0.038 0.58 ND 0.75 0.27 ND ND 

J 

2.3 1 0.092 ; 
I 

Mun·'~'unese mg/1 0.005 2.0 0.76 O.OGO 17 4.1 1.1 1.1 25 I 2.7 
-·· b · Nickel mg/1 0.01 0.04 0.04 NO 0.40 0.11 NO ND 0.68 i 0.05 

Sodium mg/1 0.5 79 77 54 200 69 56 54 2s6 1 56 
i 

.,,, .. ' 

N D = Not detected. NH = Not requested. 

3 



ANAI.YTICAL RESULTS 
Rocky Mountain Analytical Laboratory 

for 

~nrton Technologyz.J!tc. 

VOLATILE ORGANICS- PRIORffY POLLUTANTS 

Detection 
Pu1·u rn eter Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 4333-08 4333-09 ·----- ----
tV Acl'Olein ug/1 100 ND NO ND ND ND NO NO NO ND 
2V Acrylonitrile ug/1 100 ND NO NO ND NO NO ND ND ND 
3V Benzene ug/1 5 ND 9 ND 58 ND ND ND 56 6 
4V Bis(chloromethyl)ether ug/1 5 ND ND ND ND ND ND NO ND ND 
GV B1·omoform ug/1 5 NO NO NO ND ND NO NO ND ND 
liV Cerbon tetrachloride ug/1 5 ND ND NO NO NO ND NO ND NO 
7V Chlorobenzene ug/1 5 NO NO ND 16 NO NO ND 17 ND 
8V Chlorodibl'omomethane ug/1 5 NO ND NO ND NO NO ND NO NO 
9V Chloroethune ug/1 10 ND NO NO 45 ND NO ND 27 ND 
1 0 V 2-Chloroethylvinyl ether ug/1 5 ND ND ND NO ND NO ND ND ND 
11 V Chloroform ug/1 5 15 34 NO 25 ND ND ND 33 NO 
12V Dichlorobromomethane ug/1 5 NO NO NO NO NO NO NO ND NO 
13 V Dichlorodifluoromethane ug/1 10 NO ND NO NO ND NO NO ND ND 
1 4 V 1,1-Dichloroethane ug/1 5 13 17 ND 3200 1900 NO ND 2700 2100 
15 V 1 ,2-Dichloroethane ug/1 5 NO NO NO NO ND ND NO NO ND 
I G V 1, 1-0ich1oroethylene ug/1 5 820 1000 85 3100 260 13 9 3700 460 
17 V 1,2-0ichloropropune ug/1 5 NO ND ND ND ND ND ND ND ND 
18V 1,3-Dichloropropylene ug/1 5 NO ND NO ND ND ND NO NO ND 
19V Ethylbenzene ug/1 5 ND NO NO 63 NO NO ND 53 NO 
20V Met11ylbromide ug/1 10 NO NO ND ND NO ND ND ND ND 
21 V l\lethylchloride ug/1 10 ND ND NO 70 NO NO NO 23 ND 
22 V ;'.1ethylene chloride ug/1 1ll 1700 3600 11 49000 17 330 170 51000 66 
23V 1,1,2,2-Tetrachloroethane ug/1 5 NO NO NO NO ND ND NO ND NO 
24 V 1\;truch1oroethylene ug/1 5 17 25 34 140 53 NO NO 140 77 
25 V Toluene ug/1 5 45 6 ND 1600 50 ND ND 1400 32 

,~. 2 6 V 1, 2-trans-Dichloroethy1ene ug/1 5 ND NO NO 200 19 NO ND 140 21 
27V 1,1,1-Trichloroethane ug/1 5 4600 4100 2200 5500 2300 31 21 6700 2900 
28V 1,1,2-Trichloroethane ug/1 5 NO NO NO ND ND NO ND NO NO 
29V Trichloroethylene ug/1 5 6900 12000 4400 37000 4300 200 130 38000 6200 
30 V Trichlorofluoromethane ug/1 10 ND ND NO NO NO NO NO ND NO 
31 V Vinyl cnloride ug/1 10 ND ND ND ND NO NO NO NO NO 

N D = Not detected. NR = Not requested. 

J 



...... 

ANALYTICl\L RESULTS Rocky Mountain Analy\ , Laboratory 

for 

Sparton Technology, In~. 

iJOLA TILE ORGANICS- ADDITIONAL COMPONENTS 

Detection 
:>ammeter Units Limit 4333-01 4333-02 4333-03 4333-04 4333-05 4333-06 4333-07 4333-08 4333-09 

Acetone ug/1 10 NO ND ND 17000 28 ND ND 22000 53 
Ethanol ug/1 400 ND NO NO NO NO ND NO NO NO 
2-llexanone ug/1 10 ND ND ND NO NO NO NO NO ND 
:\1eta-}..-ylene* ug/1 5 ND ND NO 42 ND ND NO 32 NO 
Ortho, Para-xylene* ug/1 5 NO ND NO 84 ND ND ND 67 ND 
'l'richlorotrifluoroethane ug/1 5 24 9 48 73 35 NO NO 90 67 

~~ D = Not detected. NR = Not requested. 

~Please note that xylene = dimethylbenzene. The ortho and para isomers are not resolved chromatographically and are therefore reportecJ 
loJether. Adding the ortho,para and meta results together gives the total xylene (dimethylbenzene) results . 

5 



RMA Sample No. 

4346-01 
4346-02 

October 31, 1984 

Rocky Mountain Analytical Laboratory 

\ 
J 

SAMPLE DESCIUPTION INFORMATION 

for 

Spartan Technology, Inc •• Inc. 

Sample Description 

PW-1-2 
PW-1-3 

Sample Type 

6 

Water 
Water 

Date Sampled 

10/8/84 
10/8/84 

Date Received 

10/11/84 
10/11/84 



,NOH.GANIC PARAMETERS 

:'ararneter 

·ll 
:;pceific Conductance at 25°C 
t'otul Orgunic Carbon 
;'otnl Organic Halogen 

/OLATILE ORGANICS 

:)arwneter 

, 6 V 1, 1-Dichloroethylene 
~'JV Trichloroethylene 

ANALYTICAL RESULTS 

for 

Spartan Technology, Inc. 

Detection 
Units Limit 4346-01 4346-02 

units 0.01 
umhos/crn 1 

mg/1 0.1 
ugCC/1 5 

Detection 

7.86 
791 
5.8 
240 

7.85 
789 
3.5 
210 

Units Limit 4346-01 4346-02 

ug/1 
ug/1 

5 
5 

16 
150 

12 
110 

N D = Not detected. NR = Not requested. 
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ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology 

Nominal 
Reference (I) 

Preservation 
Parameter Units Detection Limit(a) Methodology Bottle No. 

Purgeables ug/1 1 Purge & Trap GC/MS 624 11 
B.Jse/Neutrals ug/1 10 Extraction/GC/MS 625 ·12 
Acids ug/1 10 Extraction/GC/MS 625 12 
Org.Jnochlorine Pesticides/PCB's ug/1 0.01 Extraction/GC/ECD 608 13 

10 Extrac tion/GC/MS 625 12 
Phenoxy Herbicides ug/1 0.01 Extraction/GC/ECD (2) 14 
Tot.:1l Organic Halogen (TOX) ug/1 5 Adsor btion/Coulometr ic 450.1(3) 15 
Trilkdomethanes ( TH:-..\) ug/1 1 Extraction/GC/ECD (4) 11 

1 Purge & Trap GC/MS ( ~~) 11 
Dioxin ug/1 0.005 Extraction/GC/MS/ECD 613 16 
J>urgc.1ble Halocarbons ug/1 0.01 Purge & Trap/GC/Hall 601 11 
Pur gc.1ble Aro rn.:1 tics ug/1 1 Purge & Trap/GC/FID 602 17 
Acrolein & Acrylonitrile ug/1 100 Purge & Trap/GC/FID 603 18 
Phenols by GC ug/1 10 Extraction/GC/FID 604 16 
lknzidines ug/1 0.1 Extraction/HPLC 605 19 
Phthal.1te Esters ug/1 10 Extraction/GC/FID 606 12 
Nitrosamines ug/1 1 Extraction/GC/NPD 607 20 
Ni troaromatics/isophorone ug/1 1 Extraction/GC/FID & GC/ECD 609 12 
Polynuclear Aromatics ug/1 0.5 Extraction/HPLC 610 20 
llaloe thers ug/1 1 Extraction/GC/Hall 611 17 
Chlorinated Hydrocarbons ug/1 0.02 Extraction/GC/ECD 612 12 
Organophosphorus Pesticides ug/1 0 .I Extraction/GC/NPD 622(5) 12 
Tr idzine Pesticides ug/1 0.1 Extraction/GC/NPD (6) 12 

References 

(I) Federal Register, Vol. 44, No. 233, Monday, December 3, 1979. 
·.~. (2) "!'v1cthod for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 75, Part II. 

(3) "Toti.ll Organic Halide," US EPA-EMSL, Cincinnati, November, 1980. 
(4) Fcdcri.ll Register, Vol. 44, No. 231, Thursday, November 29, 1979, Appendix, Part I. 
(5) "!\\ethod 622- Organophosphorus Pesticides," Proposed EPA Method, 304 (h) Committee. 
(6) Federal Register, Vol. 38, No. 75, 1973. 

Notes 

Maximum b) 
Holding Time ( 

14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
14 days 
7 days/40 days 
14 days 
lli days 
14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/ 40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

a Nominal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may result 
in u higt,cr detection limit. 

b Applicable to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refers ·~ the time to extraction, the second to the time of instn• ·qtal analysis. 



Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

. _ .... 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methooology (continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extractables 

Extractab1es 

TOX 

Bottle 

40 rnl glass with teflon 
lined silicone septum cap 

lfO rnl glass with teflon 
lined silicone septum cap 

40 rn1 glass with teflon 
lined silicone septum cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined c.1p 

250 rnl glass with teflon 
lined cap, single 

l liter glass with teflon 
lined cap, quad . 

Preservation 

4°C 
(thiosulfate if c1

2 
present) 

4°C, HCl to pH less than 2 
(thiosulfate if c1 2 present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if Cl

2 
present) 

4°C 
(thiosulfate if c1

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate if C1 2 present) 

4°C 

4 o C, store in dark 
( thiosulL1 te is Cl 2 present) 

4°C, store in dark 
(thiosulfate if Cl 2 present) 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology 

Nominal Preservation Maximum b Parameter Units Detection Limita Methodology Reference Bottle No. Holding Time 

MAJOR IONS 

Sodium mg/1 0.5 ICP Emission Spectroscopy 3 4 6 months 
Potassium mg/1 0.3 ICP Emission Spectroscopy 3 4 6 months 
Calcium mg/1 0 .1 ICP Emission Spectroscopy 3 4 6 months 
:\13gnesium mg/1 0 .1 ICP Emission Spectroscopy 3 4 6 months 
Chloride mg/1 3 Manual Titrirnetric, Hg (N03)

2 
1-325 .3/2-407B 1 28 days 

Automated Colorimetric 
Ferricyanide 1-325.2 l 28 days 

Fluoride mg/1 0.1 Electrode 1-340. 2/2-413B 1 28 days 
Sulfate mg/1 5 Manual Turbidimetric 1-37 5 .4/2-426C 1 28 days 

Automated Colorimetric MTB 1-375.2 1 28 days 
Total Alkalinity as CaC03 at pH 4.5 mg/1 5 Ti tr irnetr ic 1-310.1/2-403 1 14 days 
Carbonute Alkalinity as CaC0

3 at pH 8.3 mg/1 5 Titrimetric 1-310.1/2-403 1 14 days 
Bicarbonate Alkalinity as Caco

3 
at pH 4.5 mg/1 5 Titrimetrlc 1-310.1/2-403 1 14 days 

Hydroxide Alkalinity as Caco
3 mg/1 5 Calculation 2-403 

Nitrate+Nitrite as N mg/1 0.1 Manual Cd Reduction -
Colorimetric 1-353. 3/2-418C 2 28 days 

0.1 Automated Cd Reduction -
Colorimetric 1-353.2 2 28 days 

Total Cations meq/1 0.1 Calculation 2-104C 
Total Anions meq/1 0 .1 Calculation 2-104C 
Di£ference % 0.1 Calculation 2-104C 

RADIOCHEMISTRY 

Gross Alpha pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Gross Beta pCi/1 0.1 Proportional Counter 2-703 5 6 months 
f(<.Hlium 226 pCi/1 0.1 Scpuration - Counter 2-705 5 6 months 
I<adiurn 228 pCi/1 0.1 Scp<1ration - Counter 2-707 5 6 rnonths 
lJr.:1niurn mg/1 0.005 fluori1n<.:tric 4-02907-7 5 5 6 months 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal Preservation Maximum b 
Parameter Units Detection Limita Methodology Reference Bottle No. HoldingTime 

TRACE MET ALSc 

Aluminum mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
Antimony mg/1 0.002 Furnace Atomic Absorption 1-204.2 4 6 months 
Arsenic mg/1 0.002 Furnace Atomic Absorption 1-206.2 4 6 months 
Bar iurn mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Beryllium mg/1 0.001 ICP Emission Spectroscopy 3 4 6 months 
Boron mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 
Cadmium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Chromium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Cobalt mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Copper mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Iron mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 
LeL.Ld mg/1 0.025 ICP Emission Spectroscopy 3 4 6 months 

0.001 Furnace Atomic Absorption 1-239.2 4 6 months 
Manganese mg/1 0.005 ICP Ernission Spectroscopy 3 4 6 months 
Mercury rng/1 0.0002 Cold V.:1por Atornic Absorption 1-245.1 4 6 months 
Molybdenum mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Nickel mg/1 0.01 ICP Emission Spectroscopy 3 4 6 months 
Selenium mg/1 0.002 Furnace Atomic Absorption 1-270.2 4 6 months 
Silver mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Strontium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Thallium mg/1 0.002 Furnace Atomic Absorption 1-279.2 4 6 months 
Tin mg/1 0.03 ICP Emission Spectroscopy 3 4 6 months 
Titanium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 

~·· Vanadium mg/1 0.002 ICP Emission Spectroscopy 3 4 6 months 
Zinc mg/1 0.004 ICP Emission Spectroscopy 3 4 6 months 

INORGANIC PARAMETERS 

pH units 0.01 Meter 1-150.1; 2-423 1 ASAP 
Specific Conductance at 25°C umhos/cm 1 Bridge 1-120.1; 2-205 1 28 days 
Total Dissolved Solids mg/1 10 Gravimetric, 180°C 1-160.1; 2-209B 1 7 days 
Total Suspended Solids mg/1 2 Gravimetric, 1 05°C 1-160.2 1 7 days 
Total Solids mg/1 10 Gravimetric, 1 05°C 1-160.3 1 7 days 
ToL.d VoL...ttile Solids mg/1 10 Gravimetric, 550°C 1-160.4 1 7 days 
Ortho-Phosphate as P mg/1 0.01 Single Reagent Colorimetric 1-365.2; 2-424F 1 48 hours 
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ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Parameter 
Nominal 

Units Detection Limita Methodology Reference 
Preservation 

Bottle No. 

INORGANIC PARAMETERS 
(Continued) 

Total Phosphorus as P 

Silica as Sio2 

Biological Oxygen Demand 
Chemical Oxygen Demand 
Total Organic Carbon 
Ammonia as N 

Total Kjeldahl Nitrogen as N 

Total Organic Nitrogen as N 
Oil and Grease 
Free Cyanide 

Total Cyanide 
Phenolics 

mg/1 

mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

mg/1 

mg/1 
rng/1 
mg/1 

mg/1 
mg/1 

Fecal Coliform Colonies/ 100 ml 
Total Coliform Colonies/ 100 ml 
Bromide mg/1 
Residual Chlorine mg/1 
Hexavalent Chromium mg/1 
Color units 
Hardness as Caco

3 mg/1 
Nitrite as N mg/1 
Sulfide mg/1 
Sulfite mg/1 
f..tBAS (Surfactants) mg/1 
TtJrbidity NTU 

""' 

0.06 

0.01 
0 .I 
1 
2 
5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
1 
0.01 

0.01 
0.01 
1 
1 
0.1 
0.05 
0.01 
5 
5 
0.01 
0.05 
2 
0.1 
0.1 

Digestion; ICP Emission 
Spectroscopy 

Digestion - Colorimetric 
ICP Emission Spectroscopy 
Color irnetr ic 
Dilution Bottle - D.O. Probe 
Micro Colorimetric 
Oxidation-Infrared Absorption 
Electrode 
Automated Colorimetric 
Digestion - Electrode 
Digestion - Colorimetric 
Calculation (TKN - NH

3
) 

Freon Extraction-Gravimetric 
Chlorination-Distillation-

Colorimetric 
Distillation - Colorimetric 
Distillation - Colorimetric 
Membrane Filter 
Membrane Filter 
Colorimetric 
Am per orne tr ic 
Color irnetr ic 
Pt-Co Colorimetric 
Calculation 
Colorimetric 
Titrirnetric - Electrode 
Ti tr irne tr ic 
Colorimetric 
Turbidimeter 

1-4.1.4; 3 4 
1-365.2; 1-424C,F 2 
3 4 
1-370.1; 2-425C 1 
1-405 .1; 2-507 1 
1-410.4; 2-50&A 2 
1-415.1; 2-505 2 
1-350.3; 2-417E 2 
1-350.1 2 
1-351.4; 2-420B 2 
1-351.2 2 

1-413 .1; 2-503A 3 

1-335.1; 
1-335.2; 
1-420.1; 
2-909C 
2-909A 

2-412F,D 6 
2-41213,0 6 
2-510A ,B 2 

2-405 
1-330. 2; 2-40&C 
1-21&.4; 2-31213 
1-110.2; 2-204A 
2-314A 
1-3.54.1; 2-419 
1-376.1; 2-427B,D 
1-377.1; 2-42& 
1-425.1; 2-512A 
1-1&0.1; 2-214A 

& 
& 
1 
1 
1 
1 
4 
1 
7 
1 
1 
1 

Maximum b 
HoldingTime 

28 days 
28 days 
28 days 
28 days 
48 hours 
2& days 
2& days 
28 days 
2& days 
28 days 
28 days 

28 days 

14 days 
14 days 
28 days 
ASAP 
ASAP 
2& days 
ASAP 
24 hours 
48 hours 
6 months 
48 hours 
7 days 
ASAP 
48 hours 
48 hours 



.... 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

l~e ferences 

(1) "Methods for Chemical Analysls of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979. 

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980. 

(3) Federal Register, 40 CFR 136, December 3, 1979; USEPA EMSL-Cincinnati, OH 45268. 

(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 

Notes 

a Nominal values are the best achievable with the listed analytical method. Interferences in specific samples may result in a higher 
detection limit. 

b Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. 

c 
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion 

procedures for graphite furnace elements included with reference listed. 

11/10/82 



nottle No. 

2 

3 

4 

5 

6 

7 

8 

11 

12 

13 

14 

15 

GUIDELINES FOR SAMPLE BOTTLES AND PRESERVATIVESa 

Parameters Container 

Cf, F-, SO 4 =, Tot. Alk., co; Alk., HCO) Alk., 1 liter poly 

OH- Alk., pH, spec. cond., TDS, TSS, TS, TVS, £-P0
4 

Si02, BOD, Br-, -res. CI 2, Cr +6, color, N02, so;, 
MBAS, Turbidity. 

Tot. P, COD, TOC, NH3' TKN, TON, Phenolics 
N03 + N02. 

O&G 

Na, K, Ca, Mg, AI, Sb, As, Ba, Be, B, Cd, Cr, Co, 

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, 

V, Zn, ICP, Hardness. 

226 228 Alpha, Beta, Ra , Ra , U 

Free CN, Tot. CN 

Sulfide 

Fecal coli., total coli. 

VOA, purgeable organics, THM 

B/NA 

Pest./ PCB 

Herbicides 

TOX 

500 ml poly 

1 liter glass 

500 m1 poly 

1 liter poly (no Ra 228
>228 Y2 gallon poly (with Ra ) 

500 ml poly 

250 ml poly 

8 oz. sterile 

2 - 40 ml glass vial 

1 liter glass 

1 liter glass 

1 liter glass 

1 liter glass 

Preservative 

4° c 

2 ml 50% H2so4, 4°C 

4 ml 50% H2so4, 
4°C 

5 ml 50% HN03 

10 ml 50% HN03 20 ml 50% HN03 
2 m1 50% NaOH, 4°C 

1 ml 1 N Zn acetate, 
1 ml 50% NaOH, 4°C 

4° c 

4° c 

4° c 
4° c 
4° c 
4° c 

aFederal Register, 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981. 

11/5/82 

Notes 

Provide unfiltered 
sample for 
solids and turbidity. 

Do not filter, collect 
directly in bottle. 

Provide separate 
samples for total and 
dissolved sample 
(filter before 
adding to bottle.) 

Collect directly in 
sterile bottle 

Completely fill 
bottle, leave no 
air bubbles. 



$~~~~TON 
TEC:HNCLCGY, INC:. 

May 21, 1985 

Mr. Peter Pache 
Program Manager 
New Mexico E.I.D. 
Hazardous Waste Management Section 
P.O. Box 968 
Santa Fe, N.M. 87504-0968 

Dear Mr. Pache: 

/' 'I • 

__..,;,.;,..,/ ~ ._, ,- '·"" _, 
~/ . 

4901 Rockaway Blvd" SE 
Rio Rancho. New Mexico 87124 

P.O. Box 1784 
Albuquerque. New Mexico 87103 

Phone (505) 892-5300 
TWX 910-989-1657 

/ / 
-;~,..,; ... ,,--
:' / .:. '; / c; •.'.J 

In accordance with The Alternate Groundwater Monitoring program 
implemented by Spartan Technology, Inc. at its' Coors Road 
Facility, enclosed please find the analyses results for the 7th 
quarterly groundwater samples collected during the period of 
April 18, 1985 to April 19, 1985. 

If you have any questions, please contact Tom Burger, HLA, 
(713) 789-8050, or myself at (505) 892-5300. 

Sincerely, 

SPARTON TECHNOLOGY, INC. 

\\. b \f\\,~ 
R.D. Mica 
Vice President & General Manager 

RDH/jmf 

cc: Tom Burger, Harding Lawson Associated ~ 
Cleovis Martinez, Spartan Technology, Inc. 
Blair Thompson, Spartan Corporation 

ENCLOSURE 

I 



Rocky Mountain Analytical Laboratory 

SAI\1PLE DESCRIPTION INFORMATION 

for 

Spartan Technology, Inc. 

RMA Samole No. Samole Description Sam ole Tyee Date Samoled Date Received 

4889-01 MW-1 Water 4/19/85 4/20/85 
4889-02 MW-4 Water 4/19/85 4/20/85 
4889-03 MW-6 Water 4/18/85 4/20/85 
4889-04 MW-8 Water 4/19/85 4/20/85 
4889-05 MW-9 Water 4/19/85 4/20/85 
4889-06 MW-10 Water 4/19/85 4/20/85 
1889-07 MW-11 Water 4/18/85 4/20/85 

May 9, 1985 

3 
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Rocky Mountain Analytlr-' Laboratory 

ANALYTILJ\L RESULTS 

for 

Sparton Tcchnolo[,ry, Inc. 

IN ORGANIC PARAMETERS 

Detection !\IW-6 1\IW-8 !\I \V-0 l\1\V-10 l\IW-11 
Parameter Units Limit 4889-03 488!J-04 4889-05 4880-06 4889-07 

pi I units 0.01 7.89 7.78 7.31 7.94 7.95 
Specific Conductance at 25°C umhos/cm 1 871 741 1770 702 752 
Total Organic Carbon mg/1 0.1 1.7 1.3 7.2 1.6 1.7 
Total Organic Halogen mgCC /1 0.005 0.310 0.150 9.10 0.013 0.010 

Detection MW-1 l\1\V-4 
Parameter Units Limit 4889-01 4889-02 

rii Value 1 units 0.01 7.35 7.54 
pll Value 2 t units 0.01 7.33 7.59 
pll Value 3 units 0.01 7.36 7.62 
p!I Value 4 units 0.01 7.32 7.56 
Specific Conductance at 25°C umhos/cm 1 4190 1430 
Specific Conductance at 25°C umhos/crn 1 4230 1420 
Specific Conductance at 25°C umhos/cm 1 4200 1420 
Specific Conductance at 25°C umhos/cm 1 4200 1420 
Total Organic Carbon Value 1 mg/1 0.1 38 9.1 
Total Organic Carbon Value 2 mg/1 0.1 38 9.0 
Total Organic Carbon Value 3 mg/1 0.1 38 9.0 
Total Organic Carbon Value 4 rng/1 0.1 38 9.0 
Total Organic Halogen mgCC /1 0.005 23.0 12.0 

VOLATILE ORGANICS 
-

Detection ~IW-1 I\'1 W-·1 f,J\IJ-G l\1\V-8 l\IW-8 dup l\lW-0 l\1\Y-10 l\I\V-1t 
Param cter Units Limit 4889-01 4889-02 4889-03 4889-04 4880-04 dup_ 4839-05 4880-06 4389-07 

1, 1-Dichloroethene rng/1 0.001 2.48 2.14 0.052 0.020 0.013 ND ND ND 
Trichloroethylene mg/1 0.001 35.8 12.6 0.630 0.260 0.290 10.2 0.011 0.006 

KD =.Not detected. NR = Not requested. 
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Ground Water Elevation 

(Ft. Above Sea Level) 

:t-fi..T-1 H\.J-4 M\.J-6 HH-8 M\.J-9 M\.J-10 HW-11 

7th Quarter 4979.24 4978.88 4980.54 4979.13 4977.22 4976.90 4976.20 

. 
l· 
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Rocky Mountain Analytical Laboratory 

August 14, 1985 

Cleaves Martinez 
Spartan Technology, Inc. 
9621 Coors Road, N.W. 
P.O. Box 1784 
Albuquerque, New Mexico 87114 

Dear Mr. Martinez: 

Enclosed are the results for seven groundwater samples collected in 
July, 1985. Please note that the two volatile vials for sample 51192-05 
(your I.D. MW-9) froze and broke in our refrigerator so we were unable to 
perform the volatile organics analysis on this sample. We have received a 
replacement sample and will analyze it as soon as possible. You can expect 
a separate report and invoiCe when that analysis is complete. 

Feel free to call if you have any questions. 

Sincerely, 

~· 
Michael Brooks 
Section Supervisor 
Organic Mass Spectrometry Division 

MB/JP:lk 
Enclosures 

RMAL #51192 

Reviewed By: 

&,5Qrv 
a.rry Parr 

Director 
Quality Assurance 

Rocky Mountain Analyt1cal Laboratory 5530 MarsnaJI Street. Arvada. CO. 80002 (303) 421-6611 



Rocky Mountain Analytical Laboratory 

SUMMARY OF ANALYTICAL RESULTS AND METHODOLOGY 

for 

Spartan Technology, Inc.- July, 1985 Sampling 

A Sample Description Information form is enclosed for your reference. 

Results 

Results have been reported in mg/L (ppm) for comparison with previous reports. 

Data compare favorably with previous reports with the exception of sample 
51192-01 (your I.D. MW-1). Inorganic and volatile organic data for this sample are 
significantly different. The pH value has dropped one whole unit, total organic halogen 
(TOX), total Kjeldahl nitrogen (TKN), and chromium values have risen. The volatile 
organics toluene, 1, 1, 1-trichloroethane, and trichloroethylene also are at significantly 
higher concentrations. 

Sample 51192-06 (your I.D. MW-10) previously had a value of 16 mg/L methylene 
chloride reported, but is reported here at "Below Detection Limit". Methylene chloride 
is a common laboratory solvent, and given the amount present in some of the other 
samples in this project, it is possible the previous sample was contaminated in sampling, 
shipment or handling in the laboratory. 

Analytical Methods 

All analyses were conducted according to protocol promulgated by EPA in 40 CFR 
136. References for inorganic and organic methodologies are enclosed. 

2 



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Sparton Technology, Inc. 

R:\IA Samole No. Sam J2le DescriJ2tion Sample Type Date Sampled Date Received 

51192-01 MW-1 Groundwater 7/18/85 7/20/85 
51192-02 MW-4 Groundwater 7/18/85 7/20/85 
51192-03 MW-6 Groundwater 7/18/85 7/20/85 
51192-04 MW-8 Groundwater 7/18/85 7/20/85 
51192-05 MW-9 Groundwater 7/19/85 7/20/85 
51192-06 MW-10 Groundwater 7/18/85 7/20/85 
51192-07 MW-11 Groundwater 7/18/85 7/20/85 

August 13, 1985 
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ANALYTICAL RESULTS 

for 

Sparton Technology, Inc. 

INOHGANIC PARAMETERS 

Spartan # MW-1 MW-4 
Pnra meter Units RMAL # 51192-01 51192-02 -------- ---

pll units 6.74 (0.01) 7.22 (0.01) 
SpecificConductance at 25°C umhos/cm 4520 (1) 1010 (1) 
Chloride. mg/L 1330 (3) 89 (3) 
Nitrate+ Nitrite as N. mg/L ND (10) 2.1 (0.1) 
Stllfate mg/L 630 (5) 160 (5) 
Total Organic Carbon. mg/L 44 (0.1) 3.7 (0.1) 
Total Organic Halogen· mgCl-/L 49 (0.005) 7 (0.005) 
Total 1\jeldahl Nitrogen as N. mg/L 61 (0.1) 1.2 (0.1) 
llexavalent Chromium. mg/L 30 ( 0. 01) ND (0.01) 
Tt·ivalcnt Chromium mg/L 3 ( 0. 01) ND (0.01) 

Spartan # MW-9 MW-10 
Parameter Units RMAL # 51192-05 51192-06 -------- --·-- -----

pii· units 6.92 (0.01) 7.39 (0.01) 
SpecificConductance at 25°C umhos/cm 1590 (1) 694 (1) 
Chloride mg/L 210 (3) 28 (3) 
Nitrate+ Nitrite as N. mg/L ND (0.1) ND (0.1) 
t)ulfate · mg/L 300 (5) 125 (5) 
Total Organic Carbon. mg/L 4.6 (0.1) 9.0 (0.1) 
Total Organic Halogen. mgCl-/1 6.9 (0.005) 0.050 (0.005) 
Total l\jeldahl Nitrogen as N, mg/L 0.9 (0.1) ND (0.1) 
llcxa valent Chromium. mg/L ND ( 0. 01) ND (0.01) 
l'rivalent Chromium. mg/1 ND (0.01) ND (0.01) 

N D = Not detected. Detection limits in parentheses. 
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MW-6 
51192-03 

7.46 
833 

38 
15 

140 
1.4 
0.40 

ND 
ND 
ND 

(0.01) 
(1) 
(3) 
(0.1) 
(5) 
(0.1) 
(0.005) 
(0.1) 
(0.01) 
( 0. 01) 

MW-11 
51192-07 ---

7.57 (0.01) 
697 (1) 

29 (3) 
ND (0.1) 
130 (5) 

1.7 (0.1) 
0.010 (0.005) 

ND (0.1) 
ND (0.01) 
ND ( 0. 01) 

MW-8 
51192-04 

7.42 
715 

33 
5.5 

69 
1.8 
0.38 

ND 
ND 
ND 

(0.01) 
(1) 
(3) 
(0.1) 
(5) 
(0.1) 
(0.005) 
(0.1) 
(0.01) 
( 0. 01) 



THACE METALS 

Para meter 
- -- -- --·----

Boron 
Chromium. 
l\langanese 
Nickel 

Parameter 

lloron. 
C'llrorniurn. 
Manganese_ 
Niekel 

ND = Not detected. 

Units 

mg/L 
mg/L 
mg/L 
mg/L 

Units 

mg/L 
mg/L 
mg/L 
rng/L 

ANALYTICAL RESULTS 

for 

Spartan Technology, Inc. 

Spartan # MW-1 
RMAL # 51192-01 ----

11 (0.004) 
33 (0.005) 

3.4 (0.005) 
0.15 (0.01) 

Spartan # MW-9 
RMAL # 51192-05 

7.9 
ND 

1.1 
0.11 

(0.004) 
(0.005) 
{0.005) 
{0.01) 

MW-4 
51192-02 ----

2.0 (0.004) 
0.005 (0.005) 
0.11 (0.005) 
0.034 (0.01) 

MW-10 
51192-06 

0.15 
ND 

1.0 
ND 

(0.004) 
(0.005) 
(0.005) 
(0.01) 

Detection limits in parentheses. 

s 
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MW-6 
51192-03 

0.33 (0.004) 
ND (0.005) 

0.23 (0.005) 
ND { 0. 01) 

MW-11 
51192-07 

0.12 
ND 

0.98 
ND 

(0.004) 
(0.005) 
(0.005) 
(0.01) 

MW-8 
51192-04 

0.31 (0.004) 
ND {0.005) 
ND (0.005) 
ND ( 0. 01) 



Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Sparton Technology, Inc. 

vOLATILE ORGANICS 624 
Concentration, mg/L 

Spartan # MW-1 MW-4 MW-6 MW-8 
?arumctcr RMAL # 51192-01 51192-02 51192-03 51192-04 ---·----- ---- -----

lV Benzene. BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
>V Bromoform. BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
iV Carbon tetrachloride . BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
IV Chlorobenzene BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
3V Chlorodibromomethane . BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
JV Chloroethane BDL (5) BDL (0.30) BDL (0.010) BDL (0.010) 
I 0 V 2-Chloroethylvinyl ether. BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
II V Chloroform BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
12 V Diehlorobromomethane. BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
14V 1,1-Dichloroethane BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
15 V 1, 2- Dichloroethane. BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
IGV 1,1-Dichloroethylene · 2 (2) 1.3 (0.15) 0.027 (0.005) 0.013 (0.005) 
17 V 1 ,2-Dichloropropane BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
18V 1,3-Dichloropropylene. BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
19V Ethylbenzene BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
W V Mcthylbromide/. BDL (5) BDL (0.30) BDL (0.010) BDL (0.010) 
~ 1 V Methyl chloride· BDL (5) BDL (0 .3 0) BDL (0.010) BDL (0.010) 
~2 V Methylene chloride 39 (5) 2.9 (0 .3 0) BDL (0.010) BDL (0.010) 
!3V 1,1,2,2-Tetrachloroethane BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
~;1 V Tetrachloroethylene BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
~5 V Toluene 21 (2) BDL (0.15) BDL (0.005) BDL (0.005) 
~6 V 1, 2-trans-Dichloroethylene BDL (2) BDL (0 .15) BDL (0.005) BDL (0.005) 
~7V 1,1,1-Trichloroethane 14 (2) 3.8 (0 .15) 0.062 (0.005) 0.039 (0.005) 
~8V 1,1,2-Trichloroethane BDL (2) BDL (0.15) BDL (0.005) BDL (0.005) 
~9V Trichloroethylene. 40 (2) 6.6 (0.15) 0.30 (0.005) 0.19 (0.005) 
l1 V Vinyl chloride BDL (5) BDL (0.30) BDL (0.01 0) BDL (0.010) 

mL = flclow Detection Limit. Detection limits in parentheses. 

'··-·' 
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Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Spartan Technology, Inc. 

VOLATILE ORGANICS 624 
Concentration, mg/L 

Spartan # MW-10 MW-11 
J>ar·a meter RMAL # 51192-06 51192-07 ---------

3V Benzene· BDL (0.005) BDL {0.005) 
5V Bromoform. BDL (0.005) BDL (0.005) 
fiV Carbon tetrachloride . BDL (0.005) BDL (0.005) 
7V Chlorobenzene BDL (0.005} BDL (0.005} 
8V Clllorodibromomethane . BDL (0.005) BDL (0.005} 
9V Chloroethane BDL (0.01 0) BDL (0.0 10) 
I 0 V 2-Chloroethylvinyl ether BDL (0.005} BDL (0.005) 
I IV Chloroform BDL (0.005) BDL (0.005) 
I 2 V Dichlorobromomethane BDL (0.005) BDL (0.005} 
14V 1,1-Dichloroethane. BDL (0.005) BDL (0.005) 
15V 1,2-Dichloroethane. BDL (0.005) BDL (0.005} 
I 6 V 1,1-D ic hloroethylene 0.005 {0.005) BDL {0.005) 
17V 1,2-Dichloropropane. BDL {0.005) BDL {0.005) 
ISV 1,3-Dichloropropylene. BDL (0.005} BDL (0.005) 
I !.IV Ethylbenzene BDL {0.005) BDL (0.005} 
20 V 1\lethylbromide BDL {0.010) BDL (0.010) 
21 V 1\lethylchloride · BDL (0.010} BDL (0.010) 
22 V Methylene chloride · BDL (0.010} BDL (0.010) 
23V 1,1,2,2-Tetrachloroethane BDL (0.005} BDL (0.005) 
2:1 V Tetrachlor·oethylene BDL (0.005) BDL (0.005} 
25V Toluene BDL (0.005) BDL (0.005} 
26V 1,2-trans-Dichloroethylene BDL (0.005) BDL (0.005} 
27 V 1, 1, !-Trichloroethane 0.013 (0.005) BDL (0.005) 
28V 1,1,2-Trichloroethane BDL {0.005) BDL (0.005) 
29 V Trichloroethylene 0.041 (0.005) 0.007 {0.005) 
31 V Vinyl chloride BDL {0.010) BDL (0.0 1 0) 

lll>L= Below Detection Limit. Detection limits in parentheses. 

'7 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology 

Nominal Preservation Maximum b 
Parameter Units Detection Umita Methodology Reference Bottle No. H()ld!f1gTime 

MAJOR IONS 

Sodium mg/1 0.5 ICP Emission Spectroscopy 3 4 6 months 
Potu.ssium mg/1 0.3 ICP Emission Spectroscopy 3 4 6 months 
Calcium mg/1 0.1 ICP Emission Spectroscopy 3 4 6 months 
~1agnesium mg/1 0 .1 ICP Emission Spectroscopy 3 4 6 months 
Chloride mg/1 3 Manual Titrirnetric, Hg (N03)2 1-325.3/2-4075 1 28 days 

Automated Colorimetric 
Ferricyanide 1-325.2 1 28 days 

Fluoride mg/1 0.1 Electrode 1-340.2/2-4135 1 28 days 
Sulfate mg/1 5 Manual Turbidimetric 1-37 5 .4/2-426C 1 28 days 

Automated Colorimetric MTB 1-375.2 1 28 days 
Total Alkalinity as CaC03 

at pH 4.5 mg/1 5 Titrirnetric 1-310.1/2-403 1 14 days 
Carbonate Alkalinity as Caco

3 at pH 8.3 mg/1 5 Titrirnetric 1-310.1/2-403 1 14 days 
Bicarbonate Alkalinity as Caco3 
at pH 4.5 mg/1 5 Ti tr irn etr ic 1-310.1/2-403 1 14 days 

Hydroxide Alkalinity as Caco
3 mg/1 5 Calculation 2-403 

Nitrate+Nitrite as N mg/1 0.1 Manuu.l Cd Reduction -
Colorimetric 1-353.3/2-418C 2 28 days 

0.1 Automated Cd Reduction -
Colorimetric 1-353.2 2 28 days 

Total Cations meq/1 0.1 Calculation 2-1 04C 
,.... Total Anions meq/1 0.1 Calculation 2-1 04C 

Difference % 0.1 Calculation 2-104C 

RADIOCHEMISTRY 

Gross Alpha pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Gross Beta pCi/1 0.1 Proportional Counter 2-703 5 6 months 
Radium 226 pCi/1 0.1 Separation - Counter 2-705 5 6 months 
Radium 228 pCi/1 0.1 Separation - Counter 2-707 5 6 months 
llri.iniurn mg/1 0.005 Fluorirnetric 4-02907-75 5 6 months 

-,,,_~,... 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Nominal Preservation Maximum b 
Parameter Units Detection Limita Methodology Reference Bottle No. HoldingTime 

TRACE METALSc 

Aluminum mg/1 0.05 IC P Emission Spectroscopy 3 4 6 months 
Antimony mg/1 0.002 Furn<1ce Atomic Absorption 1-204.2 4 6 months 

Arsenic mg/1 0.002 Fum<1ce Atomic t,bsorption l-206.2 4 6 months 

Barium rng/1 0.005 ICP Emission Spectroscopy 3 4 6 months 

Beryllium rng/1 0.001 ICP Err1ission Spectroscopy 3 4 6 months 

Boron rng/1 0.004 ICP Ernission Spectroscopy 3 4 6 months 

Cadmium rng/1 0.002 JCP Enlission Spectroscopy 3 4 6 months 

Chromium rng/1 0.005 IC £> Er llissiorl Spectroscopy 3 4 6 months 

Cobalt rng/1 0.003 JCP Emission Spectroscopy 3 4 6 months 

Copper rng/1 0.002 JCP Emission Spectroscopy 3 4 6 months 

Iron mg/1 0.05 ICP Emission Spectroscopy 3 4 6 months 

Lead mg/1 0.025 JCP Emission Spectroscopy 3 4 6 months 
0.001 Fum.1cc A torflic Absorption 1-239.2 4 6 months 

Manganese mg/1 0.005 JCP Ernission Spectroscopy 3 4 6 months 
Mercury mg/l 0.0002 Cold Vapor A tornic Absorption 1-245.1 4 6 months 
r-..tolybdenum rng/1 0.005 ICP Errdssion Spectroscopy 3 4 6 months 
Nickel mg/1 0.01 JCP Ernission Spectroscopy 3 4 6 months 
Selenium rng/1 0.002 Furnace Atomic Absorption 1-270.2 4 6 months 
Silver mg/1 0.003 ICP Emission Spectroscopy 3 4 6 months 
Strontium mg/1 0.005 ICP Emission Spectroscopy 3 4 6 months 
Th.11lium mg/1 0.002 Furnace Atomic Absorption 1-279.2 4 6 months 
Tin mg/l 0.03 ICP Emission Spectroscopy 3 4 6 months 
Titanium mg/l 0.002 ICP Ernission Spectroscopy 3 4 6 months ,.. 
Vanadium rng/l 0.002 ICP Emission Spectroscopy 3 4 6 months 
Zinc rng/1 0.004 ICP Emission Spectroscopy 3 4 6 months 

INORGANIC PARAMETERS 

pH units 0.01 Meter 1-150.1; 2-423 1 ASAP 
Specific Conductance at 25°C umhos/cm 1 Bridge 1-120.1; 2-205 1 28 days 
Total Dissolved Solids rng/1 10 Gravimetric, 180°C 1-160.1; 2-2098 1 7 days 
Total Suspended Solids mg/1 2 Gravimetric, 105°C 1-160.2 1 7 d<1ys 
Totdl Solids rng/1 10 Gravirnetric, 105°C 1-160.3 1 7 days 
Total Volatile Solids mg/1 10 Gravimetric, 550°C 1-160.4 1 7 days 
Ortho-Phosphate as P mg/1 0.01 Single Reagent Colorimetric 1-365.2; 2-424F 1 48 hours 
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ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

Parameter 
Nominal 

Units Detection Limita Methodology Reference 
Preservation 

Bottle No. 

INORGANIC PARAMETERS 
(Continued) 

Total Phosphorus as P 

Silica as Si02 

Biological Oxygen Demand 
Chemical Oxygen Demand 
Total Organic Carbon 
Ammonia as N 

Total Kjeldahl Nitrogen as N 

Total Organic Nitrogen as N 
Oil and Grease 
Free Cyanide 

Total Cyanide 
Phenolics 

mg/1 

mg/1 
mg/1 
mg/1 
rng/1 
rng/1 
mg/1 

mg/1 

mg/1 
rng/1 
mg/1 

mg/1 
mg/1 

Fecal Coliform Colonies/ 100 ml 
Total Coliform Colonies/ JOO ml 
Bromide mg/1 
Residual Chlorine mg/1 
Hexavalent Chromium rng/1 
Color units 
Hardness as Caco

3 mg/1 
Nitrite as N mg/1 
Sulfide mg/1 
Sulfite mg/1 
L\1131\S ( Surfac tants) mg/1 
Turbidity NTU 

0.06 

0.01 
0.1 
1 
2 
5 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0. 1 
1 
0.01 

0.01 
0.01 
1 
1 
0 .1 
0.05 
0.01 
5 
5 
0.01 
0.05 
2 
0.1 
0.1 

Digestion; ICP Emission 
Spectroscopy 1-4.1.4; 3 4 

Digestion - Colorimetric 1-365.2; 1-424C,F 2 
ICP Emission Spectroscopy 3 4 
Color irnetr ic 1-370. 1; 2-425C 1 
Dilution Bottle - D.O. Probe 1-405.1; 2-507 1 
Micro Colorimetric 1-410.4; 2-508A 2 
Oxidation-Infrared Absorption 1-415.1; 2-505 2 
Electrode l-350.3; 2-417E 2 
Automated Colorimetric l-350.1 2 
Digestion - Electrode 1-351.4; 2-420B 2 
Digestion - Colorimetric l-351.2 2 
Calculation (TKN - NH 3) 
Freon Extraction-Gravimetric 1-413.1; 2-503A 3 
Chi or ina tion-Dis t ilia tion-

Colorimetric 1-335.1; 2-412F ,D 6 
Distillation - Colorimetric 1-335.2; 2-412B,D 6 
Distillation - Colorimetric 1-420.1; 2-510A,B 2 
Membrane Filter 2-909C 8 
Membrane Filter 2-909A 8 
Color irnetr ic 2-405 1 
Amperometric 1-330. 2; 2-408C 1 
Color irnetr ic 1-218. 4; 2-31213 1 
Pt-Co Colorimetric 1-110.2; 2-204A 1 
Calculation 2-314A 4 
Colorimetric 1-354.1; 2-419 1 
Titrirnetric - Electrode 1-376.1; 2-427B,D 7 
Titrimetric 1-377.1; 2-428 1 
Colorimetric 1-425.1; 2-512A 1 
Turbidimeter 1-180.1; 2-214A 1 

Maximum b 
HoldingTime 

28 days 
28 days 
28 days 
28 days 
48 hours 
28 days 
28 days 
28 days 
28 days 
28 days 
28 days 

28 days 

14 days 
14 days 
28 days 
ASAP 
ASAP 
28 days 
ASAP 
24 hours 
48 hours 
6 months 
48 hours 
7 days 
ASAP 
48 hours 
48 hours 
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ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Inorganic Analytical Methodology (Continued) 

References 

(I) "Methods for Chemical Analysis of Water and Wastes", EPA-600/4-79-020, EMSL, Cincinnati, 1979. 

(2) "Standard Methods for the Examination of Water and Wastewater", 15th Edition, APHA, 1980. 

(3} Federal Register, 40 CFR 136, December 3, 1979; USEPA EMSL-Cincinnati, OH 45268. 

(4) "Annual Book of ASTM Standards", Part 31, Water, 1980. 

Notes 

a Nominal values are the best achievable with the listed analytical method. Interferences in specific samples may result in a higher 
detection limit. 

b Applicable to NPDES wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. 

c 
Digestion procedure 1-4.1.4 used for elements determined by ICP Emission Spectroscopy when determining total metals. Digestion 

procedures for graphite furnace elements included with reference listed. 

11/10/82 
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Bottle No. 

2 

3 

4 

5 

6 

7 

8 

11 

12 

13 

14 

15 

GUIDELINES FOR SAMPLE BOTTLES AND PRESERVATIVESa 

Parameters Container 

cr, F-, SO 4 =, Tot. Alk., co; Alk., HCO) Alk., 1 liter poly 

OH- Alk., pH, spec. cond., TDS, TSS, TS, TVS, ~-Po4 
Sio2, BOD, Br -·, res. Cl2, Cr +6, color, N02, so;, 

MBAS, Turbidity. 

Tot. P, COD, TOC, NH3' TKN, TON, Phenolics 
N0 3 + N02• 

O&:G 

Na, K, Ca, Mg, AI, Sb, As, Ba, Be, B, Cd, Cr, Co, 

Cu, Fe, Pb, Mn, Hg, Mo, Ni, Se, Ag, Sr, Tl, Sn, Ti, 

V, Zn, ICP, Hardness. 

226 228 Alpha, Beta, Ra , Ra , U 

Free CN, Tot. CN 

Sulfide 

Fecal coli., total coli. 

VOA, purgeable organics, THM 

B/NA 

Pest./ PCB 

Herbicides 

TOX 

500 ml poly 

1 liter glass 

500 ml poly 

1 liter poly (no Ra
228

)
22 Y2 gallon poly (with Ra 8) 

500 ml poly 

250 ml poly 

8 oz. sterile 

2 - 40 ml glass vial 

1 1i ter glass 

1 liter glass 

1 liter glass 

1 liter glass 

Preservative 

4° c 

2 ml 50% H
2
so4, 4°C 

4 ml 50% H
2
so4, 

t~oc 

5 ml 50% HN03 

10 ml 50% HN03 
20 rnl 50% HN03 
2 ml 50% NaOH, 4°C 

1 ml 1 N Zn acetate, 
1 rnl 50% NaOH, 4 oc 

4° c 

4° c 

4° c 
4° c 
4° c 
4° c 

a federal Register, 40 CFR 136, December 3, 1979, as updated by EPA, EMSL-Cincinnati, September 22, 1981. 

11/5/82 

Notes 

Provide unfiltered 
sample for 
solids and turbidity. 

Do not filter, collect 
directly in bottle. 

Provide separate 
samples for total and 
dissolved sample 
(filter before 
adding to bottle.) 

Collect directly in 
sterile bottle 

Completely fill 
bottle, leave no 
air bubbles. 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology 

Nominal 
Reference (1) 

Preservation 
Parameter Units Detection Limit(a) Methodology Bottle No. 

Purgeables ug/1 1 Purge & Trap GC/MS 624 11 
13use/Neutrals ug/1 10 Extraction/GC/MS 625 12 
Acids ug/1 10 Extraction/GC/MS 625 12 
Organochlorine Pesticides/PCB's ug/1 0.01 Extraction/GC/ECD 608 13 

10 Extraction/GC/MS 625 12 
Phenoxy Herbicides ug/1 0.01 Extraction/GC/ECD (2) 14 
Total Organic Halogen (TOX) ug/1 5 /\dsorbtion/Coulometric 450.1(3) 15 
Tr ihalomethanes ( T HM) ug/1 1 Extraction/GC/ECD (4) 11 

1 Purge & Trap GC/MS (4) 11 
Dioxin ug/1 0.005 Extraction/GC/MS/ECD 613 16 
Purgeable Halocarbons ug/1 0.01 Purge &: Trap/GC/Hall 601 11 
Purgeable Aromatics ug/1 1 Purge &: Trap/GC/P ID 602 17 
Acrolein & Acrylonitrile ug/1 100 Purge &: Trap/GC/FID 603 18 
Phenols by GC ug/1 10 Extraction/GC/FID 604 16 
l3cnzidines ug/1 0 .1 Extraction/HPLC 605 19 
Phthalate Esters ug/1 10 Extraction/GC/FID 606 12 
Nitrosamines ug/1 1 Extraction/GC/NPD 607 20 
Ni troaromatics/isophorone ug/1 1 Extraction/GC/FID & GC/ECD 609 12 
Polynuclear Aromatics ug/1 0.5 Extraction/HPLC 610 20 
Haloethers ug/1 1 Extr action/GC/Hall 611 17 
Chi or ina ted Hydrocarbons ug/1 0.02 Extraction/GC/ECD 612 12 
Organophosphorus Pesticides ug/1 0 .1 Extraction/GC/NPD 622(5) 12 
Triazine Pesticides ug/1 0 .1 Extraction/GC/NPD (6) 12 

References 

(1) Federal Register, Vol. 44, No. 233, Monday, December 3, 1979. 
···· (2) "1\lethod for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 7 5, Part II. 

(3) "Total Organic Halide," US EPA-EMSL, Cincinnati, November, 1980. 
(4) federal Register, Vol. 44, No. 231, Thursday, November 29, 197~, Appendix, Part I. 
(5} "1\lethod 622- Organophosphorus Pesticides," Proposed EPA Method, 304 (h) Committee. 
(6) Federal Register, Vol. 38, No. 75, 1973. 

Notes 

Maximum (b) 
Holding Time 

14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
14 days 
7 days/40 days 
14 days 
14 days 
14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

LINorninal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may resul i 
in u higher detection limit. 

b t\pplic.1ble to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
flr!>t refers to the time to extraction, the second to the time of instrumental analysis. 



Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

...... 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology {continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extr actables 

Extractables 

TOX 

Bottle 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

l liter gl.:1ss with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

250 ml glass with teflon 
lined cap, single 

1 liter glass with teflon 
lined cap, quad. 

, 

Preservation 

4°C 
(thiosulfate if Cl

2 
present) 

4°C, HCJ to pH Jess than 2 
(thiosulfate if CJ 2 present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if CJ

2 
present) 

4°C 
(thiosulfate if c1

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate if CJ

2 
present) 

4°C 

4°C, store in dark 
(thiosulfate is Cl 2 present) 

4°C, store in dark 
(thiosulfate if CJ

2 
present) 

• ,.-



Rocky Mountain Analytical Laboratory 

August 26, 1985 

Cleaves Martinez 
Spartan Technology, Inc. 
9621 Coors Road, NW 
P. 0. Box 1784 
Albuquerque, New Mexico 87114 

Dear Mr. Martinez: 

Enclosed are the data for the analysis of sample 51192-05 (your 
ID MW-9) for volatile organics. This sample was received on August 14, 
1985 as a replacement for a sample which froze and broke in our 
laboratory. 

Feel free to call if you have any questions. 

Sincerely, 

~lr~~~vL 
Michael Brooks 
Section Supervisor 
Organic Mass Spectrometry Division 

MB/JLP:emf 
Enclosures 

RMAL #51192 

Reviewed By: 

\b{ttlA~v 
dr~l£. Parr 

Director 
Quality Assurance 

Rocky Mounta1n Analytical Laboratory 5530 Marshall Street. Arvada, CO. 80002 (303) 421-6611 

·'-



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology, Inc. 

RMA Samole No. Sample Description Samole Type Date Sampled Date Received 

51192-05* MW-9 Groundwater 7/19/85 7/20/85 

*Replacement VOA vial. 

August 26, 1985 

2 



Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Sparton Technology, Inc. 

VOLA TILE ORGANICS 624 

Parameter Units 51192-05 --------

3V Benzene . mg/L 0.007 (0.005) 
5V l3romoform mg/L BDL (0.005) 
6V Carbon tetrachloride mg/L BDL (0.005) 
7V Chi oro benzene mg/L BDL (0.005) 
8V Chlorodibromomethane. mg/L BDL (0.005) 
~v Chloroethane · mg/L BDL (0.005) 
lOY 2-Chloroethylvinyl ether mg/L BDL (0.010) 
II V Chloroform mg/L 0.028 (0.005) 
l2V Dichlorobromomethane. mg/L BDL (0.005) 
14 v 1,1- Dichloroethane , mg/L 0.035 (0.005} 
15 v 1,2-Dichloroethane mg/L BDL (0.005) 
lGV 1, 1-Dichloroethylene mg/L 1.3 (0.005) 
17 v 1 ,2-Dichloropropane, mg/L BDL (0.005) 
18V 1,3-Dichloropropylene. mg/L BDL (0.005) 
1 ~ v Ethylbenzene . mg/L BDL (0.005) 
20V 1\tethylbromide · mg/L BDL (0.1 0) 
21V J\1ethylchloride · mg/L BDL (0 .1 0) 
22V Methylene chloride . mg/L 1.2 (0.10) 
23 v 1,1 ,2 ,2-Tetrachloroethane mg/L BDL (0.005) 
24 v Tetrachloroethylene mg/L 0.028 (0.005) 
25V Toluene mg/L 0.023 (0.005) 
26V 1,2 -trans-Dichloroethylene mg/L BDL (0.005) 
2·7V 1,1, !-Trichloroethane mg/L 6.3 (0.005) 
28V 1, 1,2-Trichloroethane mg/L 0.049 (0.005} 
29V Trichloroethylene mg/L 7.3 (0.005) 
31 v Vinyl chloride mg/L BDL (0.005) 

BDL = Below detection limits. Detection limits in parentheses. 

3 



ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology 

Nominal 
Reference (I) 

Preservation 
Parameter Units Detection Limit(a) Methodology Bottle No. 

PurgeabJes ug/1 1 Purge &. Trap GC/MS 624 11 
l3ase/Neutra1s ug/1 10 Extraction/GC/MS 625 12 
Acids ug/1 10 Extraction/GC/MS 625 12 
Organochlorine Pesticides/PCB's ug/1 0.01 Extraction/GC/ECD 608 13 

10 Extraction/GC/MS 625 12 
Phenoxy Herbicides ug/1 0.01 Extraction/GC/ECD (2) 14 
Total Organic Halogen (TOX) ug/1 5 Adsorbtion/Coulometric 450.1(3) 15 
Tr ihalomethanes ( THM) ug/1 1 Extraction/GC/ECD (4) 11 

I Purge & Trap GC/MS (4) li 
Dioxin ug/1 0.005 Extraction/GC/MS/ECD 613 16 
Purgeable Halocarbons ug/1 O.OI Purge & Trap/GC/Hall 60I 11 
Purgeable Aromatics ug/1 I Purge &. Trap/GC/P ID 602 17 
Acrolein &. Acrylonitrile ug/1 100 Purge &. Trap/GC/FID 603 18 
Phenols by GC ug/1 10 Extraction/G C/ FID 604 16 
Iknzidines ug/1 0.1 Extraction/HPLC 605 19 
Phth.1late Esters ug/1 10 Extraction/GC/FID 606 12 
Nitrosamines ug/1 1 Extraction/GC/NPD 607 20 
Ni troaromatics/isophorone ug/1 1 Extraction/GC/FID &. GC/ECD 609 12 

Polynuclear Aromatics ug/1 0.5 Extraction/HPLC 610 20 
Haloethers ug/1 1 Extraction/GC/Hall 6II 17 
Chlorinated Hydrocarbons ug/1 0.02 Extraction/GC/ECD 612 12 
Organophosphorus Pesticides ug/1 0.1 Extraction/GC/NPD 622(5) 12 
Triazine Pesticides ug/1 0 .I Extraction/GC/NPD (6) 12 

References 

(1) Federal Register, Vol. 44, No. 233, Monday, December 3, I979. 
·.~. (2) "Method for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 75, Part II. 

(3) "Total Organic Halide," US EPA-EMSL, Cincinnati, November, I980. 
(4) Federal Register, Vol. 44, No. 231, Thursday, November 29, I979, Appendix, Part I. 
(5) "t-.\ethod 622- Organophosphorus Pesticides," Proposed EPA Method, 304 (h) Committee. 
(6) Federal Register, Vol. 38, No. 75, I973. 

Notes 

Maximum b) 
Holding Time ( 

14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

14 days 
I4 days 
7 days/40 days 
14 days 
I4 days 
14 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 
7 days/40 days 

0
Norninal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may result 
in a higher detection limit. 

bt\pplicable to NPDES Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refer~ •. , the time to extraction, the second to the time of instr ~ntal analysis. 



Preservation Bottle No. 

11 

17 

18 

16 

19 

12, 13, 14 

20 

15 

ROCKY MOUNTAIN ANALYTICAL LABORATORY 

Organic Analytical Methodology (continued) 

Parameter Group 

Purgeables 

Purgeables 

Purgeables 

Extractables 

Extractables 

Extr actables 

Extractables 

TOX 

Bottle 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

40 ml glass with teflon 
lined silicone septum cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

1 liter glass with teflon 
lined cap 

250 ml glass with teflon 
lined cap, single 

1 liter glass with teflon 
lined cap, quad. 

Preservation 

4°C 
(thiosulfate if C1

2 
present) 

4°C, HCl to pH less than 2 
(thiosulfate if Cl 2 present) 

4°C, adjust pH to 4 - 5 
(thiosulfate if CI

2 
present) 

4°C 
(thiosulfate if CI

2 
present) 

4°C, adjust pH to 2 - 7 
(thiosulfate if C1 2 present) 

4°C 

4°C, store in dark 
(thiosulfate is Cl 2 present) 

4°C, store in dark 
(thiosulfate if Cl 2 present) 



PriorityP()IIutnT™ 
Quality Control Samples 

i 
ALL SAMPLES IN LOT NO. 201 HAVE THIS ~ 

/ ) 
Parameter era Certified Value 

VOLATILES 
chloroform 12.1 
1.2-<lichloroethane 25.4 
toluene 58.0 
ethylbenzene 52.5 
methylene chloride 60.9 
1,1,1-trich loroethane 113 

ACIDS 
phenol 99.8 
2,4 ,6-trich lorophenol 140 
2-nitrophenol 90.7 
2.4-dimethyl phenol 52.6 

BASE/NEUTRALS 
1.2 -dichlorobenzene 22.2 
anthracene 71.0 
acenaphthene 156 
hexach lorobu tadiene 66.6 
hexachloroethane 48.8 
di-n-bu tv I phthalate 97.7 
bis (2-ethylhexylt phthalate 44.4 
isophorone 111 

PESTICIDES 
heptachlor 1.5 
Endosulfan A 1."/ 
dieldrin 0.50 
p,p'-OOT 8.5 
p,p'-000 3.1 

PCBs 
Aroclor 1260 8.9, 

sa Environmental Resource Associates 
120 East Sauk Trail 
South Chicago Heights, Illinois 60411 
312/755-6060 

}. 

7.7-16 
14-37 
31-85 
24-81 
32-90 

62-160 

32-160 
62-220 
29-150 

22-83 

9-32 
31-110 
75-230 
18-110 

23-74 
27-160 

13-72 
53-160 

0.75-2.2 
0.93-2.4 

0.30-0.70 
4.7-12 
1.5-4.5 

5.3-12 



·' ,. 5a=J~~TCN 
TEC:HNCLCGV, INC:. 

December 10, 1985 

Mr. Peter Pache 
Program Manager 
New Mexico EID 
Hazardous Waste Management Section 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Mr. Pache: 

I: •~ 

4901 Rockaway Blvd., .SE 
Rio Rancho, New Mexico 87124 

P.O. Box 1784 
Albuquerque. New Mexico 87103 

Phone (505) 892-5300 
TWX 910-989-1657 

As per the Alternate Groundwater Monitoring program implemented 
by Spartan Technology, Inc. at the Coors Road facility, enclosed 
you will find analyses reports for the 9th quarterly groundwater 
samples collected during the period of October 21, 1985 to 
October 22, 1985. 

If you have any questions, contact Tom Burger, HLA, (713) 
789-8050, or myself at (505) 892-5300. 

Sincerely, 

SPARTON TECHNOLOGY, INC. 

~~\~,~ 
Richard D. Mica 
Vice President & General Manager 

RDrl: kln 

cc: 
/ 

Tom Burger, HLAv 
Cleaves Martinez, STI 
Blair Thompson, Spartan Corp. 
Jon F. DeWitt, Varnum, Riddering, Schmidt & Howlett 

subsidiary of SP·\RTCN CORPORATION 



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Spartan Technology, Inc. 

RMA Sam12le No. Sample Description Sample Type Date Sam12led Date Received 

51479-01 MW-1 Water i0/21/85 10/23/85 
51479-02 MW-4 Water 10/21/85 10/23/85 
51479-03 MW-6 Water 10/21/85 10/23/85 
51479-04 MW-8 Water 10/21/85 10/23/85 
51479-05 MW-9 Water 10/21/85 10/23/85 
51479-06 MW-10 Water 10/21/85 10/23/85 
51479-07 MW-11 Water 10/21/85 10/23/85 

November 18, 1985 

3 



'!ORGANIC PARAMETERS 

'· flra meter 

·ll 
'DccificConductance at 25°C 
i'otal Organic Carbon 
''otal Organic Halogen 

·arameter 

>!! 
pecificConductance at 25°C 

l'otal Organic Carbon 
J otal Organic Halogen 

Units 

units 
umhos/cm 

mg/L 
mg CC/L 

Units 

units 
umhos/cm 

mg/L 
mg Cl-/L 

ANALYTICAL RESULTS 

for 

Spartan Technology, Inc. 

MW-1 
51479-01 

6.96 (0.01) 
4010 (1) 

43 (0.1) 
43.0 (5) 

MW-9, 
51479-05 

7.15 
1390 

7.9 
3.40 

(0.01) 
(1) 
(0.1) 
(5) 

MW-4 
51479-02 

7.23 (0.01) 
1010 (1) 

3.8 (0.1) 
4.5 (5) 

MW-10 
51479-06 

7.64 
681 

6.4 
0.061 

(0.01) 
(1) 
(0.1) 
(5) 

' 1 D =Not detected. Detection limits in parentheses. 

4 

Rocky Mountain Anal~ Laboratory 

MW-6 
51479-03 

7.64 (0.0 1} 
835 (1) 

2.3 (0.1) 
0.260 (5) 

MW-11 
51479-07 

7. 70 
697 

2.4 
0.031 

(0.01) 
(1) 
(0.1) 
(5) 

MW-8 
51479-04 

7.45 (0.01) 
757 (1) 

1.7 ( 0.1) 
0.200 (5} 

•~'-



·unGEABLE ORGANICS METHOD 

"nrnmcter 

I, 1-Dichloroethene 
I 'ric hloroethylene 

nrameter 

1 , 1, 1-Dichloroethene 
I I'ichloroethylene 

! D = Not detected. 

Units 

.mg/L 
mg/L 

Units 

mg/L 
mg/L 

ANALYTICAL RESULTS 

for 

Spartan Tcchnolorry1 Inc. 

MW-1 
51479-01 

1.6 (0.5) 
61.0 (0.5) 

MW-9 
51479-05* 

0.65 (0.1 0) 
6.6 (0.10) 

MW-4 
51479-02 

0.60 (0.13) 
8.00 (0.13) 

I\1W-10 
51479-06 

0.00261 (0.0005) 
0.029 (0.0005) 

Rocky Mountain Analytical laboratory· 

MW-6 
51479-03* 

0.012 (0.003) 
0.300 (0.003) 

MW-11 
51479-07 

ND (0.005) 
0.004 (0.0005) 

MW-8 
51479-04* 

0.006 (0.003) 
0.240 (0.003) 

1ctcction limits in parentheses. Detection limit values have been raised according to dilution factors used due to the high levels of the target 
qrnpounds found in the samples. Normal detection levels of 1,1Dichloroethenc and Trichloroethylene are 0.0005 mg/L. 

A vcrage of results for two analyses. 



MW-1 MW-4 

9th 

GROUND\vATER ELEVATION 

(Feet Above Sea Level) 

MW-6 MW-8 ffi-1-9 MW-10 MW-11 

Quarter 4979.67 4979.37 4981.05 4979.64 4977.56 4977.09 4976.39 

Si= ·~·-~'TCN T::t::-tNCLC::GY, INC:. 
subs1d1ary of SP \RTON CC!;'PC!;IATJON 
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f. ~? 
1 '; 

INTER-DEPARTMENT CORRESPONDENCE 

SPAI?TDN TEC:HNCLOGV, INC:. 

Date __ D_e_c_e_m_b_e_r __ l_O___!_, _1_9_8_5 ______ _ 

Subject RESULTS OF NINTH QUARTER 

GROUNDWATER SAMPLING 

To Dick Mica 

From Cleaves Martinez 

Copiesto: Blair Thompson 
Jon F. DeWitt 
Tom Burger 

Attached are results of the ninth quarter sampling per the 
Alternate Groundwater Monitoring program. Attached you will 
also find a continuing comparison of previous to present 
quarterly results. 

The only changes seem to be a steady decrease in specific 
conductance and total halogens in monitoring well number 
nine. 

CM:kln 

v~~ 
;?I~ ?c-/t ~<-:""> 
ci!J:.e)-z_£-.l._~ ~ 

Cleaves Martinez 
Environmental/Safety 
Engineer 



• J2H VALUES 
,, 

\ 

WELL #1 x 
1st Quarter 7.31 7.31 7.30 7.30 7.305 

~--2nd Quarter 7.27 7.29 7.31 7.35 7.305 
. 3rd Quarter 7.26 NR NR NR 7.26 
~ 4th Quarter 7.07 NR NR NR 7.07 

5th Quarter 7.73 7.75 7.72 7.71 7.73 
6th Quarter 7.26 7.26 7.26 7.28 7.265 

0-- 7th Quarter 7.35 7.33 7.36 7.32 7.34 

L 8th Quarter 6.74 NR NR NR 6.74 
9th Quarter 6.96 NR NR NR 6.96 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #2 x 
1st Quarter 7.78 7.78 7.78 7.78 7.78 

' 2nd Quarter 7.93 7.94 7.95 7.93 7.9375 
, 3rd Quarter 7.96 7.98 7.97 7.98 7.9725 

4th Quarter 7.75 7.75 7.76 7.76 7.755 
5th Quarter 7.50 7.60 7.57 7.59 7.57 
6th Quarter NR NR NR NR 

~7th Quarter NR NR NR NR 
· --sth Quarter NR NR NR NR 
v 9th Quarter NR NR NR NR 

lOth Quarter 
11th Quarter 
12th Quarter 
13th Quarter 
14th Quarter 
15th Quarter 
16th Quarter 

NR Not Requested 



pH Values Con' t. 

f 1', r 

WELL #3 x 
.~ 1st Quarter 7.13 7.13 7.13 7.14 7.1325 
,__2nd Quarter 7.31 7.30 7.31 7.32 7.31 

3rd Quarter 6.90 NR NR NR 6.90 
4th Quarter 6.80 NR NR NR 6.80 
5th Quarter 7.48 7.48 7.47 4.48 6.73 
6th Quarter NR NR NR NR 

-7th Quarter NR NR NR NR 
8th Quarter NR NR NR NR 

:._9th Quarter NR NR NR NR 

lOth Quarter 
11th Quarter 

12th Quarter 

13th Quarter 
14th Quarter 

15th Quarter 

16th Quarter 

WELL #4 x 
.---1st Quarter 7.56 7.56 7.56 7.56 7.56 
.- 2nd Quarter 7.89 7.90 7.90 7.90 7.8975 
"3rd Quarter 7.56 NR NR NR 7.56 

4th Quarter 7.23 NR NR NR 7.23 
5th Quarter 8.17 8.18 8.17 8.17 8.17 
6th Quarter 7.63 7.64 7.64 7.64 7.638 
7th Quarter 7.54 7.59 7.62 7.56 7.57 
8th Quarter 7.22 NR NR NR 7.22 
9th Quarter 7.23 NR NR NR 7.23 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



pH Values Can't. 

), 

WELL #5 x 
./ lst Quarter NR NR NR NR 

C-.-•'" 2nd Quarter NR NR NR NR 
3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 7.64 NR NR NR 7.64 

6th Quarter 8.09 NR NR NR 8.09 

' 7th Quarter NR NR NR NR 
- 8th Quarter NR NR NR NR 
--9th Quarter NR NR NR NR 
lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #6 x 
1st Quarter 

2nd Quarter 

,_ 3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 7.89 NR NR NR 7.89 
~· 8th Quarter 7.46 NR NR NR 7.46 
L.-9 th Quarter 7.64 NR NR NR 7.64 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



pH Values Con't . 

. • 
WELL #8 x 

1st Quarter NR NR NR NR 

2nd Quarter NR NR NR NR 

--3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 

5th Quarter 7.5 NR NR NR 7.5 

6th Quarter 7.96 NR NR NR 7.96 

7th Quarter 7.78 NR NR NR 7.78 

- 8th Quarter 7.42 NR NR NR 7.42 

'- 9th Quarter 7.45 NR NR NR 7.45 
lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #9 x 
.-- 1st Quarter NR NR NR NR 

_2nd Quarter NR NR NR NR 
c ....... ·-3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 

5th Quarter 6.7 NR NR NR 6.7 

6th Quarter 7.00 NR NR NR 7.00 

7th Quarter 7.31 NR NR NR 7.31 

8th Quarter 6.92 NR NR NR 6.92 

-9th Quarter 7.15 NR NR NR 7.15 

lOth Quarter 

llth Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



pH Values Can't. 

'• 

WELL itlO x 
· 1st Quarter NR NR NR NR 

""'2nd Quarter NR NR NR NR 
..... 3rd Quarter NR NR NR NR 
l.·4th Quarter NR NR NR NR 

5th Quarter 7.74 NR NR NR 7.74 
6th Quarter 7.73 NR NR NR 7.73 

---7th Quarter 7.94 NR NR NR 7.94 
- 8th Quarter 7.39 NR NR NR 7.39 
--9th Quarter 7.64 NR NR NR 7.64 
lOth Quarter 

11th Quarter 

12th Quarter 
13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

"' 
WELL #11 x 

1st Quarter NR NR NR NR 
~· 2nd Quarter NR NR NR NR 
-- 3rd Quarter NR NR NR NR 

-4th Quarter NR NR NR NR 
5th Quarter 7.76 NR NR NR 7.76 
6th Quarter 8.01 NR NR NR 8.01 

·--7th Quarter 7.95 NR NR NR 7.95 
8th Quarter 7.57 NR NR NR 7.57 
9th Quarter 7.70 NR NR NR 7.70 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



SPECIFIC CONDUCTANCE AT 25°C (umhos/cm) 
I. 

WELL #1 X 

~ 1st Quarter 3760 3560 3680 3760 3690 

:-- 2nd Quarter 4420 4440 4430 4440 4432.5 

'c 3rd Quarter 4470 NR NR NR 4470 

4th Quarter 4570 NR NR NR 4570 

5th Quarter 3450 3420 3410 3410 3422.5 

6th Quarter 4200 4250 4270 4270 4247.5 

- 7th Quarter 4190 4230 4200 4200 4205 
~ 8th Quarter 4520 NR NR NR 4520 

- 9th Quarter 4010 NR NR NR 4010 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #2 x 
1st Quarter 730 770 800 730 757.5 

.- 2nd Quarter 702 695 689 694 695 

f 3rd Quarter 701 695 699 691 696.5 

4th Quarter 704 703 690 690 696.75 

5th Quarter 714 711 716 710 712.8 

6th Quarter NR NR NR NR 
- . 7th Quarter NR NR NR NR 

--8th Quarter NR NR NR NR 

---9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

NR Not Requested 



Specific Conductance at 25° (umhos/cm) Can't. 

'· 

WELL #3 x 
, 1st Quarter 5860 5860 5860 5710 5822.5 

2nd Quarter 3440 3450 3450 3440 3445 

,-3rd Quarter 5880 NR NR NR 5880 

4th Quarter 5150 NR NR NR 5150 

5th Quarter 4250 4250 4260 4250 4252.5 

6th Quarter NR NR NR NR 
7th Quarter NR NR NR NR 

./8th Quarter NR NR NR NR 
9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #L~ x 
.---ls t Quarter 1000 1080 1000 1000 1020 

-2nd Quarter 789 799 798 795 795.25 
- 3rd Quarter 1190 NR NR NR 1190 

4th Quarter 1470 NR NR NR 1470 

5th Quarter 996 981 979 978 983.5 

6th Quarter 1400 1410 1410 1410 1407.5 

7th Quarter 1430 1420 1420 1420 1422.5 

--8th Quarter 1010 NR NR NR 1010 

9th Quarter 1010 NR NR NR 1010 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Specific Conductance at 25°C (umhos/cm) Can't. 

\.JELL #5 x 
1st Quarter NR NR NR NR 

2nd Quarter NR NR NR NR 

3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 721 NR NR NR 721 

6th Quarter 711 NR NR NR 711 

7th Quarter NR NR NR NR 
,..--8th Quarter NR NR NR NR 

- 9th Quarter NR NR NR NR 
lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #8 x 
_ls t Quarter NR NR NR NR 

2nd Quarter NR NR NR NR 
,_./3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 
5th Quarter 763 NR NR NR 763 

6th Quarter 735 NR NR NR 735 

7th Quarter 741 NR NR NR 741 

8th Quarter 715 NR NR NR 715 

9th Quarter 757 NR NR NR 757 
lOth Quarter 

llth Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Specific Conductance at 25°C (umhos/cm) Can't. 

WELL #6 x 
1st Quarter 

.....- 2nd Quarter 

3rd Quarter 

- 4th Quarter 

5th Quarter 

6th Quarter 
. -7th Quarter 871 NR NR NR 871 

- 8th Quarter 833 NR NR NR 833 
. 9th Quarter 835 NR NR NR 835 
lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #9 x 
lst Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 

~ 3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 2350 NR NR NR 2350 
6th Quarter 2040 NR NR NR 2040 
7th Quarter 1770 NR NR NR 1770 
8th Quarter 1590 NR NR NR 1590 
9th Quarter 1390 NR NR NR 1390 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Specific Conductance at 25°C (umhos/cm) Con't. 

WELL #10 X 

v 1st Quarter NR NR NR NR 

2nd Quarter NR NR NR NR 

3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 

5th Quarter 702 NR NR NR 702 

6th Quarter 689 NR NR NR 689 

7th Quarter 702 NR NR NR 702 

8th Quarter 694 NR NR NR 694 

- 9th Quarter 681 NR NR NR 681 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

~vELL #11 x 
1st Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 

._. 3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 699 NR NR NR 699 

6th Quarter 733 NR NR NR 733 

7th Quarter 752 NR NR NR 752 

8th Quarter 697 NR NR NR 697 

-9th Quarter 697 NR NR NR 697 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



TOTAL ORGANIC CARBON (mg/1) 

WELL #l X 

1st Quarter 22 24 23 24 23.25 
2nd Quarter 45 45 45 45 45 

.....- 3rd Quarter 44 NR NR NR 44 
L 4th Quarter 26 NR NR NR 26 

5th Quarter 47 49 48 47 47.75 
6th Quarter 36 36 36 36 36 
7th Quarter 38 38 38 38 38 
8th Quarter 44 NR NR NR 44 

~-9th Quarter 43 NR NR NR 43 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #2 x 
-------1st Quarter < 1~·· <1~'>- 1 1 1 

' 2nd Quarter 5.3 5.8 5.6 5.1 5.45 
3rd Quarter 3.4 3.8 3.4 3.4 3.5 

; 4th Quarter 1.1 1.0 1.0 1.1 1. 05 
5th Quarter 1.1 1.0 1.0 1.0 1.03 
6th Quarter NR NR NR NR 
7th Quarter NR NR NR NR 
8th Quarter NR NR NR NR 

~ 9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 
14th Quarter 

15th Quarter 

16th Quarter 

NR = Not Requested 

~·· Computed as equal to one (1) 



Total Organic Carbon (mg/1) Con't. 

WELL #3 X 

.__--ls t Quarter 220 220 210 220 217.5 

...--· 2nd Quarter 210 210 210 210 210 

3rd Quarter 330 NR NR NR 330 

4th Quarter 140 NR NR NR 140 

5th Quarter 86 86 85 85 85.5 

6th Quarter NR NR NR NR 
/7th Quarter NR NR NR NR 

<- 8th Quarter NR NR NR NR 
L 9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #4 x 
, __ 1st Quarter 1 2 2 2 1. 75 

,..--· 2nd Quarter 4.6 5.0 4.6 4.8 4.75 

3rd Quarter 13 NR NR NR 13 

,. 4th Quarter 9.1 NR NR NR 9.1 

5th Quarter 1.8 1.8 1.8 1.8 1.8 

6th Quarter 10 10 10 10 10 

7th Quarter 9.1 9.0 9.0 9.0 9.02 

8th Quarter 3.7 NR NR NR 3.7 
\.... 9th Quarter 3.8 NR NR NR 3.8 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Total Organic Carbon (mg/1) Can't. 

WELL #5 X 

~1st Quarter NR NR NR NR 
-· 2nd Quarter NR NR NR NR 

3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 3.8 NR NR NR 3.8 

6th Quarter 0.9 NR NR NR 0.9 

7th Quarter NR NR NR NR 
8th Quarter NR NR NR NR 
9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

~.JELL #6 x 
1st Quarter 

2nd Quarter 

3rd Quarter 

co 4th Quarter 

5th Quarter 

6th Quarter 
, .. - 7th Quarter 1.7 NR NR NR 1.7 

' 8th Quarter 1.4 NR NR NR 1.4 
c. 9th Quarter 2.3 NR NR NR 2.3 

lOth Quarter 

llth Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Total Organic Carbon (mg/l) Con't. 

WELL #8 x 
1st Quarter NR NR NR NR 

2nd Quarter NR NR NR NR 

3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 

5th Quarter 5.5 NR NR NR 5.5 

6th Quarter 2.1 NR NR NR 2.1 

> 7th Quarter 1.3 NR NR NR 1.3 

8th Quarter 1.8 NR NR NR 1.8 

9th Quarter 1.7 NR NR NR 1.7 
lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #9 x 
1st Quarter NR NR NR NR 

-- 2nd Quarter NR NR NR NR 
,_ 3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 
5th Quarter 14 NR NR NR 14 

6th Quarter 6.1 NR NR NR 6.1 

.--7th Quarter 7.2 NR NR NR 7.2 

8th Quarter 4.6 NR NR NR 4.6 
.. -- 9th Quarter 7.9 NR NR NR 7.9 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Total Organic Carbon (mg/l) Con't. 

WELL #10 x 
lst Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 
3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 3.0 NR NR NR 3.0 

6th Quarter 1.7 NR NR NR 1.7 
- 7th Quarter 1.6 NR NR NR 1.6 

8th Quarter 9.0 NR NR NR 9.0 

9th Quarter 6.4 NR NR NR 6.4 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #ll x 
1st Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 

,_ 3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 2.2 NR NR NR 2.2 
6th Quarter 1.7 NR NR NR 1.7 
7th Quarter 1.7 NR NR NR 1.7 

8th Quarter 1.7 NR NR NR 1.7 
~ 9th Quarter 2.4 NR NR NR 2.4 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



TOTAL ORGANIC HALOGEN (mg/1) 

WELL #1 x 
1st Quarter 8.8 8.9 8.7 8.9 8.825 

2nd Quarter 21.0 21.9 20.8 20.4 21.025 
. 3rd Quarter 20.8 NR NR NR 20.8 

4th Quarter 32.0 NR NR NR 32.0 
5th Quarter 45 45 42 39 42.75 
6th Quarter 27.0 NR NR NR 27.0 
7th Quarter 23.0 NR NR NR 23.0 
8th Quarter 49.0 NR NR NR 49.0 
9th Quarter 43.0 NR NR NR 43.0 

lOth Quarter 
11th Quarter 

12th Quarter 

13th Quarter 
14th Quarter 

15th Quarter 

16th Quarter 

WELL #2 x 
1st Quarter 1.4 1.4 1.5 1.4 1.425 
2nd Quarter 0.81 0.83 0.90 0.99 0.8825 

~- 3rd Quarter 1. 88 1. 62 1. 78 1. 8 7 1. 7875 
4th Quarter 0.24 0.21 0.19 0.18 0.205 
5th Quarter 2.8 2.3 2.7 2.5 2.575 

6th Quarter NR NR NR NR 

7th Quarter NR NR NR NR 

8th Quarter NR NR NR NR 

9th Quarter NR NR NR NR 
lOth Quarter 

11th Quarter 

12th Quarter 
13th Quarter 
14th Quarter 
15th Quarter 
16th Quarter 

NR Not Requested 



Total Organic Halogen (mg/1) Con't. 

WELL #3 x 
'--1st Quarter 2.9 2.8 2.7 2.7 2.775 
, __ 2nd Quarter 45.1 46.6 31.7 41.8 41.3 

3rd Quarter 104 NR NR NR 104 

4th Quarter 64 NR NR NR 64 

5th Quarter 86 68 74 80 77.0 

6th Quarter NR NR NR NR 
7th Quarter NR NR NR NR 
8th Quarter NR NR NR NR 
9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

HELL #4 x 
1st Quarter 1.3 1.4 1.5 1.2 l. 35 

2nd Quarter 3.47 3.31 3.36 3.13 3.3175 
.. 3rd Quarter 8.52 NR NR NR 8.52 - . 

4th Quarter 23 NR NR NR 23 

5th Quarter 14 14 14 12 13.5 

6th Quarter 10 NR NR NR 10 

7th Quarter 12.0 NR NR NR 12.0 
,.--8th Quarter 7.0 NR NR NR 7.0 
. 9th Quarter 4.5 NR NR NR 4.5 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Total Organic Halogen (mg/1) Con't. .. 
WELL #5 x 

·-- 1st Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 
3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter .220 NR NR NR .220 
6th Quarter .210 NR NR NR .210 
7th Quarter NR NR NR NR 
8th Quarter NR NR NR NR 
9th Quarter NR NR NR NR 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #6 x 
1st Quarter 

2nd Quarter 

- 3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter .310 NR NR NR .310 
8th Quarter 0.40 NR NR NR 0.40 

9th Quarter 0.260 NR NR NR 0.260 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Total Organic Halogen (mg/1) Con't. 

WELL #8 x 
\ 

1st Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 
3rd Quarter NR NR NR NR 

,, 4th Quarter NR NR NR NR 
5th Quarter . 18 NR NR NR . 18 
6th Quarter .088 NR NR NR .088 
7th Quarter .150 NR NR NR .150 

- 8th Quarter 0.38 NR NR NR 0.38 
9th Quarter 0.200 NR NR NR 0.200 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #9 x 
1st Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 

/ 3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter 21 NR NR NR 21 
6th Quarter 15 NR NR NR 15 

7th Quarter 9.10 NR NR NR 9.10 

8th Quarter 6.9 NR NR NR 6.9 

9th Quarter 3.40 NR NR NR 3.40 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



Total Organic Halogen (mg/1) Can't. 

WELL #10 x 
·-- ls t Quarter NR NR NR NR 

2nd Quarter NR NR NR NR 

3rd Quarter NR NR NR NR 

4th Quarter NR NR NR NR 

5th Quarter .040 NR NR NR .040 

6th Quarter .013 NR NR NR .013 

7th Quarter .013 NR NR NR .013 

8th Quarter 0.050 NR NR NR 0.050 
~ 9th Quarter 0.061 NR NR NR 0.061 

lOth Quarter 

11th Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 

WELL #ll x 
lst Quarter NR NR NR NR 
2nd Quarter NR NR NR NR 

- 3rd Quarter NR NR NR NR 
4th Quarter NR NR NR NR 
5th Quarter .006 NR NR NR .006 

6th Quarter .032 NR NR NR .032 

~ 7th Quarter .010 NR NR NR .010 

8th Quarter 0.010 NR NR NR 0.010 

9th Quarter 0.031 NR NR NR 0.031 
lOth Quarter 

llth Quarter 

12th Quarter 

13th Quarter 

14th Quarter 

15th Quarter 

16th Quarter 



•' 

1,1-Dichloroethene 

(Maximum allowable concentration = .005 mg/L, 
per N.M. Hater Quality Control Commission Regulations) 

WELL ill 

1st Quarter ---------------------------
2nd Quarter ---------------------------
3rd Quarter ---------------------------
4th Quarter ---------------------------
5th Quarter ---------------------------
6th Quarter ---------------------------
7th Quarter ---------------------------
8th Quarter ---------------------------
9th Quarter ---------------------------

WELL #4 

1st Quarter ---------------------------
2nd Quarter ---------------------------
3rd Quarter ---------------------------
4th Quarter ---------------------------
5th Quarter ---------------------------
6th Quarter ---------------------------
7th Quarter ---------------------------
8th Quarter ---------------------------
9th Quarter ---------------------------

WELL :ff5 

1st Quarter ---------------------------
2nd Quarter ---------------------------
3rd Quarter ---------------------------
4th Quarter ---------------------------
5th Quarter ---------------------------
6th Quarter ---------------------------
7th Quarter ---------------------------
8th Quarter ---------------------------
9th Quarter ---------------------------

ND = Non-Detected 

NR = Non-Requested 

BDL= Below Detectable Limits 

mg/L 

1.07 
3.4 / 

NR 

2.7 .~ 

1.4 

2.30 

2.48 

BDL 
1.6 . 

mg/L 

1. 31 

2.0 

NR 

2.8 

1.0 

3.2 
2.14 ~ 

BDL 
0.60 

mg/L 

NR 

.018 ------
NR 

NR 

.007 

.007 

NR 

NR 

NR 

. 'I 
) 

/ 



l,l-Oichloroethene Can't. 

vJELL #6 

1st Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

WELL =//:8 

lst Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

WELL #9 

lst Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

mg/L 

.052 

BOL 

0.012 

mg/L 

NR 

NO 

NR 

--------------------------- NR 

---------------------------22 

--------------------------- .010 

--------------------------- .020 

--------------------------- BOL 

--------------------------- 0.006 

mg/L 

NR 

2.5 

NR 

NR 

l.2 

l.8 
NO· 

0.035 
0.65 

___ ,.,/ 



l,l-Dichloroethene Can't. 

WELL {flO 

1st Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

WELL #ll 

lst Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

mg/L 

NR -

ND 
NR _. 

NR 

ND 

ND 

ND 

BDL 

0.00261· 

mg/L 
NR ·· 

ND 

NR 

NR 

l.O 

ND 
ND 

BDL 

ND -· 



.• 

Trichloroethylene 

(Maximum allowable concentration= 0.1 mg/L, 
per N.M. Hater Quality Control Commission Regulations) 

WELL :ffl mg/L 

1st Quarter --------------------------- 2.58 ~-

2nd Quarter ---------------------------33 -

3rd Quarter NR··· 

4th Quarter ---------------------------30 
5th Quarter ---------------------------23 

6th Quarter ---------------------------32 

7th Quarter ---------------------------35.8 

8th Quarter ---------------~----------- 40.0-
9th Quarter --------------------------- 61.0 

WELL #4 mg/L 

1st Quarter --------------------------- 2.29 
2nd Quarter --------------------------- 7.3 
3rd Quarter --------------------------- NR 

4th Quarter ---------------------------12 

5th Quarter --------------------------- 7.4 
6th Quarter --------------------------- 12.5 
7th Quarter --------------------------- 12.6 ..-

8th Quarter --------------------------- 6.6 
9th Quarter --------------------------- 8.0-

WELL #5 rng/L 

1st Quarter --------------------------- NR 
2nd Quarter --------------------------- .17 

3rd Quarter --------------------------- NR 

4th Quarter --------------------------- NR 

5th Quarter --------------------------- .14 
6th Quarter --------------------------- .24 
7th Quarter ------------ - --- ---- - ------ NR · 

8th Quarter --------------------------- NR 
9th Quarter --------------------------- NR 

ND Non-Detected 

NR = Non-Requested 



4 

• . · • 

Trichloroethylene Can't . 

WELL if 6 mg/L 

1st Quarter 

2nd Quarter 
,-_/ ,.-, -. --------------------------- ~· 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter --------------------------- .630 -
8th Quarter --------------------------- 0.30 
9th Quarter --------------------------- 0.300 

WELL :/}:8 mg/L 

1st Quarter --------------------------- NR 
2nd Quarter --------------------------- .042 
3rd Quarter --------------------------- NR 
4th Quarter --------------------------- NR 
5th Quarter --------------------------- .25 
6th Quarter --------------------------- .140 
7th Quarter --------------------------- .260 
8th Quarter --------------------------- 0.19. 

9th Quarter --------------------------- 0.240 · 
WELL if 9 mg/L 

1st Quarter --------------------------- NR 
2nd Quarter --------------------------- 21 
3rd Quarter --------------------------- NR 
4th Quarter --------------------------- NR 
5th Quarter --------------------------- 9.6 
6th Quarter --------------------------- 13.9 
7th Quarter --------------------------- 10.2 .. 
8th Quarter --------------------------- 7.3 

9th Quarter --------------------------- 6.6 



• • 
' ~ . Trichloroethylene Can't. 

WELL iflO 

1st Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

\~ELL #ll 

lst Quarter 

2nd Quarter 

3rd Quarter 

4th Quarter 

5th Quarter 

6th Quarter 

7th Quarter 

8th Quarter 

9th Quarter 

mg/L 

NR .· 

. 027. 

NR 
NR 

.012 

.007 

.011---· 

0.041 v 

0.029 

mg/L 

--------------------------- NR 
--------------------------- . 84 ' 

--------------------------- NR 
--------------------------- NR 
--------------------------- 7.4 

--------------------------- .004 

--------------------------- .006 

--------------------------- 0.007 

--------------------------- 0.004 



I 

.. .F .. 

~ ~ . . 
'" ,t I ,. 

GROUND WATER ELEVATION 
(Ft. Above Sea Level) 

MW-1 MU-4 MH-5 MH-6 MW-8 MW-9 MW-10 M~.J-li 
6th 

Quarter 4978.93 4977.19 4980.57 4978.14 4976.52 4983.40 4975. 

7th 
Quarter 4979.24 4978.88 N/A 4980.54 4979.13 4977.22 4976.90 4976.:0 

8th 
Quarter 4979.89 4979.81 N/A 4981.13 4980.19 4979.95. 4977.61 4976.79 

9th 
Quarter 4979.67 4979.37 N/A 4981.05 4979.64 4977.56 4977.09 4976.39 
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17. Chemical Information Summat-y APPENDIX A 

Material Name m-Xylene 

·Chemical Constituent CRHln 

li nformation Reference /Page Hazardline (Sax) 

Likely Encounter 

~ource ( 1) SI, G-..J, Soil 

Phvsical State ( 2) Liquid 

Concentrations 

MeasUt-ed or Estimated? Measured 

~edia Groundwater 

Maximum V31ue .033 rng/l 

~linimum V<1lue NO 

Pure Chemical Characteristics 

!Water Solubility I 0.00003:; 

Vaoor Density 3.7 

··Flash Point I 84°F (Sax) 

Vaoor Pressure 6 mm Hg (Hazardline) 1CJ mm Hg (Sax) 

LEL 1.1 ;6 (Sax) 1.0% (H::1zardl ine) 

UEL ]01 ,o 

Hazard Specifics of Pure Chemical 

Is TEL -
IT LV 100 ppm (ACGIH TWA) 

LD50/LC50 LDSO - 5000mg/kg LCLo - 8000 ppm/ 4 hours 

IDLH Level 10,000 ppm 

pdor Threshold 0.5 ppm 

~azard Property ( 3) toxic, ignitable, persistence 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye 

Toxic Effects ( 5) see Hazardline 

Respirator Level 1000 ppm CCROVF 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

contact 

I 
I 

I 

I 

I 

(1) 
( 2) 
{ 3) 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 



17. Chemical Information Summary APPENDIX A 

rvtaterial Name o,p-Xylene 

I 

l 
l<;_hemical Constituent CRH1n ~:L-
Information Reference /Page Hazardline (Sax) 

Likely Encounter 

l [source (1) SI, GW, Soil 

Physical State ( 2) Liquid 
~ 
I Concentrations 

..J , 

Measured 

J\'ledia 

Maximum 

Minimum 

or Estimated? 

Value 

'..':3 lue 

Measured 

Groundwater 

0.042 mg/1 
NO 

~ 

~ Pure Chemical Characteristics 

,. 
.. 

_/! 

!\Vater Solubility 0. 00003~~ 

Vaoor Density 3.7 

Flash Point 81°F (Sax) 

Vaoor Pressure 9 mm Hg 

LEL 1.1 ;~ 

UEL ?"' /o 

Hazard Specifics of Pure Chemical 

[sTEL -
If LV 100 ppm (ACGIH TWA) 

LD50/LC50 LD50 - 5000 mg/kg LCLo - 4912 ppm/24 hours 

IDLH Level 10,000 ppm 

Odor Threshold 0.05 _Qpm 

rtazard Property( 3) toxic, ignitable 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye contact 

If oxic Effects ( 5) see Hazardline 

Res pi rater Level 1000 ppm CCROV 

( 1) 
( 2) 
( 3) 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Con tact 
Exposure symptoms and effects 

I 
'" I 

' -, 
~ 

i 
I 

I 



17. Chemical Information Summary APPENDIX A 

Material Name Boron 

!Chemical Constituent B 

Information Reference /Paae Hazardline 

Likely Encounter 

l Source ( 1) S I , GW, Soi 1 

Physical State ( 2) Crystal, Powder 
:ll 
I Concentrations 

J 

I 
J 

j 
• 
~ :: 

J 

MeasUt·ed or Estimated? Measured 

Media Groundwater 

Maximum Value 32.0 mg/1 

p\~inimum Value NO 

Pure Chemical Characteristics 

1Water Solubility insoluble 

Vapor Density -

Flash Point I NA 

~a ocr Pressure -

LEL -

UEL -

Hazard Specifics of Pure Chemical 

~TEL -

irLV none established 

LD50/LC50 -

JDLH Level none established 

Odor Threshold -
Hazard Property ( 3) toxic, ignitable, reactive, persistence 

Exposure Route ( 4) inhale, ingest, skin and eye contact 

Toxic Effects ( 5) see Hazardline 

Res pi rater Level no 1 evel set 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

I 

( 1) 
( 2) 
( 3) 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 



17. Chemical Information Summary APPENDIX A 

P\1aterial Name Manganese 
',. . -

!Chemical Constituent Mn ) 
o,jjjlt,;;;,_ 

Hazardline Information Reference /Page 

l Likely Encounter 

l !Source ( 1) SI, GW, Soil 

Phvsical State ( 2) metal 

Concentrations 

Measured or E::timated? Measured I 
Media Groundwater 

_j Maximum Value 4.2 mg/1 

\linimum Value NO J -j 

"l 
~ Pure Chemical Characteristics . 

! 
1 

I 

! 

. 
!I 

j 

J 
I 
J 

1
Water Solubility decomposes 

Vaoor Density -

Flash Point flammable 

Vaoor Pressure ' 1 mm Hq 

LEL NA 

UEL NA 

Hazard Specifics of Pure Chemical 

I$ TEL -
frLV 5 mg;m3 

LDSO/LCSO -
IDLH Level 10,000 ppm 

pdor Threshold -
~azard Property ( 3) toxic, ignitable, reactive, persistence 

Exposure Route ( 4) inhale, ingest, absorb 

rroxic Effects ( 5) see Hazardline 

Respirator Level 25 mg;m3 OM/DMXS 

( 1 ) 
( 2) 
( 3) 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, l 

Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 

" 



''$"' 

l 
l 

i 
j 

f 

• i: 

J 

17. Chemical Information Summary 

Material Name N ic ke l 

Chemical Constituent Ni 

Information Reference I Paae Hazardline 

Likely Encounter 

~ource ( 1) I Si, G\~, Soil 

Physical State ( 2) 1 Metal 

Concentrations 

Measured or Estimated? Measured 

Media Groundwater 

Maximum Value 0.73 mg/l 
1-

Minimum Value NO 

Pure Chemical Characteristics 

Water Solubility I insoluble 

Vapor Density I -

Flash Point I NA 

Vapor Pressure 

I 
0.0 

LEL NA j NA 

Hazard Specifics of Pure Chemical 

iS TEL -
rrLV 1 mg/m,) 

LD50/LC50 LOLo 12 mg/kg 

IDLH Level none specified 

Odor Threshold -
Hazard Property ( 3) toxic, ignitable, persistence 

Exposure Route ( 4) inhale, ingest, skin and eye contact 

jf oxic Effects ( 5) see Hazardline 

Respirator Level 5 mg;m3 OM 50 mg/mJ CCROVHIEP 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

APPENDIX A 

I 

( 1) 
( 2) 
( 3) 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 
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17. Chemical Information Summary 

~1aterial Name Sodium 

!Chemical Constituent Na 

I nf01·mation Reference i Paae Hazardline 

Likely Encounter 

!Source (1) SI, GW, Soil 

Physical State ( 2) Metal 

Concentrations 

Measured or Estimated? ~1easured 

Media Groundwater 

.".1aximum Value 210.0 mg/l 

~linimum Value 38.0 mg/l 

? Pure Chemical Characteristics • 

~Vater Solubility decomposes 

Vapor Density -

Flash Point I NA 

Vapor Pressure 1. 2· mm at 752°F 

LEL -

UEL -

J 
Hazard Specifics of Pure Chemical 

J 
IS TEL -
trLV none established 

LD50/LC50 -

IDLH Level none specified 

pdor Threshold -J 
~azard Property( 3) toxic, ignitable, 

Exposure Route ( 4) ingestion 

tToxic Effects ( 5) see·Hazardline 

Res pi rater Level no 1 evel set 

reactive 

~ :J ( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
-· (2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

APPENDIX A 

( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 
' Fill in all that apply. 
, (4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 

( 5) Exposure symptoms and effects 

;,-~ 

I 

3 

3 
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J 
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17. Chemtcal Information Summary APPENDIX A 

Material Name Ethyl Benzene 

· <;_hemical Constituent C8H10 

Information Reference /Paae 

l'' Likely Encounter 

Hazardline 

'l 
,"1) 

j 

J 

J 

j 

_, 

•' 

' j 
.£ 

Source ( 1) I S I , GvJ, Soil 

Physical State ( 2) 1 Liquid 

Concentrations 

j\,easured or Estimated? Measured 

Media Groundwater 

Maximum Value 0.086 mg/1 

Minimum Value NO 

Pure Chemical Characteristics 

rVater Solubility 0.015 G 

Vapor Density 3.7 

Flash Point I 59°F 

Vapor Pressure 7.1 mm Hg 

LEL 
1 C' 

/0 

UEL 6. 7~; 

Hazard Specifics of Pure Chemical 

STEL I 125 ppm (ACGIH) 

TLV 100 ppm 

LD50/LC50 LCLo 4000 ppm/4 hours 

IDLH Level 2000 ppm 

Odor Threshold 140 ppm 

Hazard Property ( 3) toxic, ignitablility, persistence 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye 

if oxic Effects ( 5) see Hazardline 

Resoi rater Level 1000 ppm CCROVF 

( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

I 
I 
I 
I 

I 

contact 

(3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, cat·cinogencic, infections, etc. 
Fill in all that apply. 

( 4) Inhalation. Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 



17. Chemical Information Summary 

l 
l 

' .....J -' 

~aterial Name 

Chemical Constituent 

Information Reference/Paae 

Likely Encounter 

( 2) 

Concentrations 

Measured or Estimated? 

~1edia 

Maximum Value I 
Minimum · 'alue 

; Pure Chemical Characteristics 

Methyl Chloride 

CH-,Cl 
Hazardline 

S I , G \·J , So i 1 

Gas Compresses to liquid 

Measured 

Groundwater 

16.0 mg/1 
NO 

APPENDIX A 

;;-

.. L 

I 
I 

·: ~ 1Water Solubility 0. 7 4o; 

Vapor Density 1.8 

Flash Point I less than 3ZC'F 

Vaoor Pressure · 4.8 mm Hg 

LEL 7. 6~'~ 

UEL 19~~ 

Hazard Specifics of Pure Chemical 

iS TEL 300 ppm 5 minute peak 

If LV 100 ppm/8 hours (TWA); 200 !212m ceiling 
LDSO/LCSO 3146 ppm/7 hr (mouse} 

IDLH Level 10,000 ppm 

Odor Threshold 10 ppm 

~azard Property ( 3) toxic, ignitable, persistence 

Exposure Route ( 4) inhale, skin and eye contact 

!Toxic Effects ( 5) see Hazardline 

Res pi rat or Level 1000 SA/SCBA 

( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 
(3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 

Fill in all that apply. 
( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms <Jnd effects 

I ____. 

" I -, 
~ I 
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17. Chemical Information Summary 

Material Name t~ethyl ene Chloride 

~hemical Constituent CH?Cl? 

Information Reference /Paae Hazardline (Sax) 

Likely Encounter 

Source ( 1) S I, G\~, Soil 

Phvsical State ( 2) Liquid 

Concentrations 

,\1easw·ed or Estimated? Measured 

\1edia Groundwater 

\1aximum Value 57. mg/1 

\1inimum Value NO 

Pure Chemical Characteristics 

1'Jater Solubility s 1 i gnt 

Vaoor Densitv 2.9 

Flash Point none 

f\'aoor Pressure 350 mm Hg 

LEL 1 o;~ (Sax) 12:; ( Hazardl ine) 

UEL ] unavailable 

Hazard Specifics of Pure Chemical 

STEL 2000 ppm 5 minute peak 

:TLV 75 ppm (NIOSH) 

LD50/LC50 LD50 2136 r.1g/kg 

IDLH Level 5000 ppm 

pdor Threshold 200 ppm 

Hazard Property ( 3) toxic, reactive, persistence 

Exoosure Route ( 4) inhale, ingest, skin and eye contact 

Toxic Effects ( 5) see Hazardline 

Resoi rater Level 500 ppm SAF/SCBAF 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

APPENDIX A 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

( 1) 
( 2) 
( 3) 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 



17. Chemical Information Summat-y APPENDIX A 

Vv\aterial Name 1,1,2,2-Tetrachloroethane 

\Chemical Constituent C2H2C1 4 
Information Reference I Paae Hazardline 

l Likely Encounter 

l !Source ( 1) SI, G~J, Soil 

Liquia 
2 

Physical State ( 2) 

i • Concentrations 

l 
.] 

' -• 

J 

1 

"' .i 
j 

j 

!Measured or Estimated? Measured 

~1edia Groundwater 

Maximum Value 0.086 mg/1 

Minimum Value NO 

Pure Chemical Characteristics 

1iVater Solubility 0 .19?, 

Vaoor Density 5.8 

Flash Point I not combustible 

Vaoor Pressure 5 mm Hg 

LEL not combustible 

UEL not combustible 

Hazard Specifics of Pure Chemical 

IS TEL -
trLV 5 ppm (OSHA) Skin Notation 1 ppm (ACGIH) 

LDSO/LCSO LCLo 1000 ppm/4 hours 

IDLH Level 150 ppm 

pdor Threshold 3 ppm 

~azard Property( 3) toxic, persistence 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye contact 

~oxic Effects ( 5) see Hazardline 

Respirator Level 50 ppm CCROV/SA/SCBA 

(1) Tank, drum, soil, ground water, surface impoundment, etc. 
( 2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 
( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 

Fill in all that apply. 
( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Cont<:Jct 
( 5) Exposure symptoms and effects 

... ,, 

' ... 

l 
J 

I 
I 

I 

'!> 

'"" 

j 



17. -Chemical Information Summary APPENDIX A 

Material Name Tetrachloroethylene 

!chemical Constituent c 2c1 4 
jt nformation Reference I Page Hazardline 

l Likely Encounter 

!source ( 1) SI, GW, Soil 

~ 
Phvsical State ( 2) liquid 

J Concentrations 

l 
.., 
l 
j 

Measured or Estimated? Measured 

Media Groundwater 

Maximum Value 0.50 mg/1 

Minimum Value NO 
- -- --~ - -- -

Pure Chemical Characteristics 

JWater Solubility I 0.015 g/ml 

Vapor Density 5.8 

Flash Point not combustible 

[Vapor Pressure 15.8 mm Hg 

LEL j 
not combustible 

UEL not combustible 

Hazard Specifics of Pure Chemical 

is TEL 300 ppm 5 minute peak (OSHA) 

IT LV 100 ppm (OSHA) (TWA) 200 ppm Ceiling 50 ppm 

LD50/LC50 LD50 - 8850 mg/kg (rat) LDLo 4000 ppm/4 hours 

IDLH Level 500 ppm 

Odor Threshold 50 ppm 

Mazard Property ( 3) toxic, persistence 

Exposure Route ( 4) inhale, ingest, skin and eye contact 

rt"oxic Effects ( 5) see Hazardline 

Respirator Level 500 ppm CCROV/GMOV/SA/SCBAF 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

I 

I 
l 

(ACGIH) 

(rat) 

( 1) 
( 2) 
( 3) 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Cont<Jct 
Exposure symptoms and effects 
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17. Chemical Information Summary 

~1aterial Name Toluene 

!Chemical Constituent C7HR 
Information Reference iPaae Hazardline 

Likely Encounter 

[source ( 1) SI, GW, Soil 

Physical State ( 2) Liquid 

Concentrations 

Measured or· Estimated? Measured 

\ledia Ground~vater 

\1aximum Value 3.2 mg/1 

\1inimum Value NO 

PUt·e Chemical Cha r·acteri sties 

!Water Solubility f 0.05 G 

Vaoor Density I 3.2 

Flash Point I 40°F 

Vaoor Pressure T 22 mm Hg 

j ILEL 
1. 3;; 
7. 1 ;; UEL 

Hazard Specifics of Pure Chemical 

IS TEL 500 ppm 10 minute oeak 

ifLV 200 ppm (OSHA TWA) 

APPENDIX A 

-~ 

<~ 
Iii$ ;¥' j 

_____. 

I 
I 

I 
I 
I 
I 

I 
I 

':/ r , ~ I 
~ 

I ___, 

l 

(OSHA) 200 ppm/10 minutes (NIOSH) 

100 ppm (ACGIH TWA) Skin Note 

LDSO/LCSO LD50 - 5000 mg/kg (rat) LCSO - 4000 ppm/4 hours (rat) Skin 14g 1 

JDLH Level 2000 ppm 

Pdor Threshold 2 ppm 

J 
~azard Property ( 3) toxic, ignitable, persistence 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye contact 

if oxic Effects ( 5) see Hazardline 

Res pi rater Level 500 ppm CCROV/SA/SCBA 

; ( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
j (2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

crabbit1 

( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 
Fill in all that apply. 

(4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 

k 
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17. Chemical Information Summary APPENDIX A 

Material Name 1,2-Dichloroethylene 

Chemical Constituent c2H7Cl 7 

Information Reference /Paae Hazardline 

Likely Encounter 

Source ( 1) SI, GW, Soil 

Physical State ( 2) Liquid 

j Concentrations 

. 
i 
: 
I 

-~ 

-• 

I 
li 

-
i 

1 

J 

Measured or Estimated? Measured 

\ledia Groundwater 

,\1aximum Value 0.011 mg/1 

\·linimum Value NO 
-- -~- -· --- - - -

Pure Chemical Characteristics 

:;Vater Solubility 0.35 - 0.636 

Vaoor Density 3.4 

Flash Point I 43°F 

Vaoor Pressure 400 mm Hg 

LEL 9. 7;6 

UEL 12. s;6 

Hazard Specifics of Pure Chemical 

~TEL 250 ppm (ACGIH) 

If LV 200 ppm (OSHA) 

LDSO/LCSO 770 mg/kg (rat) 

JDLH Level 4000 ppm 

Odor Threshold 0.085 ppm 

~azard Property ( 3) toxic, ignitable, reactive, persistence 

Exposure Route ( 4} inhale, ingest, skin and eye contact 

IT oxic Effects ( 5} see Hazardline 

Resoi rator Level 1000 ppm CCROVF 

( 1) 
( 2) 
( 3) 

( 4) 
( 5) 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 
Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 
Inhalation, Skin Absorption I Ingestion I Skin and Eye Contact 
Exposure symptoms and effects 



17. Chemical Information Summary APPENDIX A 

~aterial Name 1,1,1-Trichloroethane 

!Chemical Constituent C?H,Cl 1 

Information Reference /Paoe Hazardline 

l Likely Encounter 

l !Source ( 1) SI, G\·i, Soil 

Physical State ( 2) Liquid 
~ 
i Concentrations 

l 
_] -I 

1 

j 

Measured or Estimated? Measured 

Media Ground1va ter 
-

Maximum Value 27.0 mg/1 

Minimum Value ND 

Pure Chemical Characteristics 

11Vater Solubility 0. 0 7:; 

Vaoor DensitY 999 

Flash Point 184°F 

Vapor Pressure 100 mm Hg 

LEL gc; 
lo 

UEL 1 o. 5;; 

Hazard Specifics of Pure Chemical 

jsTEL 450 ppm (ACGIH) 

ITLV 350 ppm 

LDSO/LCSO -
IDLH Level 1000 ppm 

pdor Threshold 20 ppm 

~azard Property( 3) toxic, reactive, persistence 

Exposure Route ( 4) inhale, inoest. skin and eye contact 

!roxie Effects ( S) see Hazardline 

Resoi rater Level 500 ppm CCROV/SA/SCBA 

( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 
(3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 

Fill in all that apply. 
( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 

··~ 
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17. Chemical Information Summary APPENDIX A 

Material Name 1,1,2-Trichloroethane 

!Chemical Constituent C?H 1Cl 1 

Information Reference /Paae Hazardline 

Likely Encounter 

~ource (1) S I, GvJ, Soil 

Phvsical State ( 2) Liquid 

Concentrations 

Measured or Estimated? t~easured 

Media Groundwater 

,\1aximum Value I 0.42 mg/1 
·-

\1inimum Value NO 

Pure Chemical Characteristics 

jWater Solubility 0.45 

Vapor Densitv 4.6 

Flash Point I non-flammable 

Vaoor Pressure 19 mm Hg 

LEL 6Cf ,o 

UEL 15. 5 ;; 

Hazard Specifics of Pure Chemical 

iS TEL -

jrLV 10 ppm Skin notation 

LDSO/LCSO LD:iO - 1140 mg/kg LC50 - 500 ppm/8 hours 

IDLH Level 500 ppm 

pdor Threshold sweet odor like chloroform 

~azard Property( 3) toxic, persistence 

Exoosure Route .( 4) inhale, ingest, absorb, skin and eye contact 

~oxic Effects ( sj see Hazardline 

Res pi rater Level 500 ppm SAF/SCBAF 

( 1) Tank, drum, soil, ground water. surface impoundment. etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

I 

I 
! 
I 

I 

I 
I 
I 
I 
I 
I 

( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 

( 4) Inhalation, Skin Absorption. Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 



17. Chemical Information Summary APPENDIX A 

Material Name Trichloroethylene J 
Chemical Constituent C2HC1

3 J Information Reference /Paoe Hazardline 

l Likely Encounter 

l .._S_·o~u~r~c~e~(~l)~~~~--------~--S-I_._G_~_J, __ S_o_i_l ___________________________________________ ]J Phvsical State (2) Liquia , 
l 
• ........ 

l 
j 

i 
_; 

Concentrations 

,\leasUI·ed or Estimated? Measured 

r...tedia Groundivater 

,\1aximum Value 59.0 mg/1 

\linimum Value NO 
- - - -- ~ --

Pure Chemical Characteristics 

.Vater Solubility l 0. 1 ~, 

Vaoor Density -

Flash Point 90"F 

Vapor Pressure 58 mm Hg 

LEL 12. 5:, 

UEL go;; 

Hazard Specifics of Pure Chemical 

is TEL 300 ppm 5 minute peak 

If LV 100 ppm (OSHA), 50 ppm (ACGIH), 200 ppm ceiling 

LDSO/LCSO -
IDLH Level 1000 ppm 

Pdor Threshold 50 ppm 

~azard Property( 3) toxic, ignitable, persistence 

Exoosure Route ( 4) inhale, ingest, skin and eye contact 

!Toxic Effects ( 5) see Hazardline 

Respirator Level 500 ppm CCROV/SA/SCBA 

( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
( 2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 
( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 

Fill in all that apply. 
( 4) I nha!ation, Skin Absorption, Ingestion, Skin and Eye ContJct 
( 5) Exposure symptoms and effects 

J 
I 

l 
I 

l 
J 

~ 



17. Chemical Information Summary APPENDIX A 

~aterial Name Acetone 

~hemical Constituent C1H;;O 

l 
Information Reference /Paqe Hazardline 

Likely Encounter 

l Source ( 1) SI, GW, Soil 

Phvsical State ( 2) Liquid 
:w 
f Concentrations 

.J -I 

j 

J 
J 
J 

Measured or Estimated? Measured 

~ledia Groundwater 

,\1aximum Value 56.0 mg/1 

\linimum Value NO 
--- - -

Pure Chemical Characteristics 

~Vater Solubilitv soluble 

Vaoor Densitv 2.0 

Flash Point 4°F 

'!_aoor Pt·essure 26 mm Hq 

LEL 2. 15 :~ 

UEL 18~b 

Hazard Specifics of Pure Chemical 

!sTEL 1000 ppm (ACGIH) 
jrLV 1000 ppm (OSHA): 250 ppm (NIOSH) 
LDSO/LCSO LD50 - 3000 ma/ka (mouse). LC50 - 16000 ppm/4 
JDLH Level 20,000 ppm 

Odor Threshold 2.0 ppm 

Hazard Property( 3) toxic, ignitable 

Exoosure Route ( 4) inhale, ingest, absorb. skin and eye contact 

Toxic Effects ( 5) see Hazardline 

Respirator Level 5000 ppm G MOV 

(1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

I 

i 

I 

I 
i 

I 
I 

I 
I 
I 

I 
i 
I 

hours (rat), Skin 
20. g/kg ( ra661j; 

(3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 

( 4) Inhalation, Skin Absorption, 1 ngestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 



17. ·Chemical Information Summary APPENDIX A 

Material Name Benzene 

!Chemical Constituent ChHh 
Information Reference/Paae 

l Likely Enccunter 

Hazardline 

l !Source (1) SI, GvJ, Soil 

~ 
Physical State ( 2) Liquid 

J Concentrations 

_, 
' --• 

'"'1 

f'v1easu red or Estimated? 

Media 

Maximum Value 

\1inimum Value 

Measured 
Groundwater 

0.083 mg/1 
NO 

j Pure Chemical Characteristics 

J 

j 

'l .. 

2 
~ 
·• 

1•Vater Solubility 820 ppm 

Vaoor Density I 2.8 

Flash Point I 12°F 

Vapor Pressure 75 mm Hg ' 

LEL 1/35~ 

UEL 1 7.1% (Hazardline) 

Hazard Specifics of Pure Chemical 

iS TEL 50 ppm 10 minute oeak (OSHA), 25 ppm (ACGIH) 

IT LV 10 ppm 25 ppm ceiling (OSHA) 

LDSO/LCSO LD50 - 4700 mq/kq (mouse) LC50 - 10,000 ppm /7 hours (rat) 

IDLH Level 2000 ppm 

pdor Threshold 1. 5 - 5 ppm 

~Hazard Property( 3) flammable, carcinogenic 

Exposure Route ( 4) inhale, absorb, ingest, skin and eye contact 

tT oxic Effects ( 5) see Hazardline 

Res pi rater Level 10 ppm SA/SCBA 

(1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 
( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 

Fill in all that apply. 
( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 

·--
.,. ' 
... j 

' ' , 
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17. · Chemical Information Summary APPENDIX A 

Material Name Chlorobenzene 

Chemical Constituent CnH'iCl 

Information Reference /Paae Hazardline 

Likely Encounter 

Source (1) SI, G\~, Soil 

Physical State ( 2) Liquid 

Concentrations 

Measured or Estimated? Measured 

f0edia Groundwater 

Maximum Value 0.060 mg/1 
-

J\linimum Value NO 

Pure Chemical Characteristics 

1Nater Solubility 0.1 g/100 g water 

Vapor Density 

I 
3.9 

Flash Point 84°F 

Vapor Pressure 8.8 mm Hg 

LEL 1.3 '" 
UEL 9 0 67~ 

Hazard Specifics of Pure Chemical 

~TEL -

frLV 75 ppm 

LDSO 2910 mg/kg (rat) 

IDLH Level 2400 ppm 

Odor Threshold 0.21 ppm 

Hazard Property ( 3) toxic, ignitable, persistence 

Exposure Route (4) inhale, ingest, absorb, skin and eye contact 

Toxic Effects ( 5) see Hazardline 

Respirator Level 1000 ppm CCROVF 

(1) 
( 2) 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas. vapor, dust, fume, mist, sludge 

I 
I 

I 
I 
I 
I 

i 

I 

( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 

( 4) 
( 5) 

Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 



l 
l 

l 

l 
i 

J 
] 

17. Chemical Information Summary APPENDIX A 

~aterial Name Chloroform 

!chemical Constit~ent CHCl':l .. L 
Hazardline Information Reference /Paae 

, .. 

Likely Encounter 

!Source ( 1) S I, GW, So i1 

Physical State ( 2) Liquid 

Concentrations 

itvteasured or Estimated? Measured 

~edia Groundwater 

~aximum Value 0.16 mg/1 

!\'linimum Value NO 

Pure Chemical Characteristics 

I\Vater Solubility 0.8 G 

Vaoor Density 4.12 

Flash Point non-fl amman 1 e 

!Vapor Pressure 160 mm Hg 

LEL incombustible 

UEL incombustible 

Hazard Specifics of Pure Chemical 

IS TEL 50 ppm 

iT LV 50 ppm (OSHA) 10 ppm (ACGIH) 

LDSO/LCSO LD50 - 1194 mg/kg LC50 - 8000 ppm/4 hours 

IDLH Level 1000 ppm 

pdor Threshold 100 ppm 

Hazard Property( 3) toxic, persistence 

Exposure Route ( 4} inhale, ingest, absorb, skin and eye contact 

If oxic Effects ( 5) see Hazardline 

Respirator Level 500 ppm SA/SCBA 

( 1) 
( 2) 
( 3) 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

( 4) 
( S) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections. 
Fill in all that apply. 
Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
Exposure symptoms and effects 

l-

I 
I 

I 
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17. Chemical Information Summary APPENDIX A 

Material Name 1,1-Dichloroethane 

!Chemical Constituent 
CH3CHC1 2 

Information Reference /Paoe Hazardline 

Likely Encounter 

Source ( 1) SI, G\>1, Soil 

Physical State ( 2) Liquid 

.J Concentrations 

., 
J 

, 
........ ., 
-, 
j 

. 
~ 
j 

• --' 

Measured or Estimated? Measured 

Media Estimated 

\1aximum Value 0.12 mg/1 

\linimum Value NO 
- - - ~ 

Pure Chemical Characteristics 

1'-/ater Solubility 0.1 G 

Vaoor Density 3.4 

Flash Point 22cF 

Vaoor Pressure 182 mm Hq 

LEL 6c' ,, 

UEL 16;; 

Hazard Specifics of Pure Chemical 

STEL 250 ppm (ACGIH) 

rrLv 100 ppm 

LDSO/LCSO LD50 - 725 mg/kg 

IDLH Level £1000 porn 
Odor Threshold 5.0 ppm 

Hazard Property ( 3) toxic, ignitable, persistence 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye contact 

ifoxic Effects ( 5) see Hazardline 

Resoi rater Level 1000 ppm CCROV/SA/SCBA 

(1) Tank, drum, soil, ground water, surface impoundment, etc. 
(2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

l 

I 
I 
I 
I 
I 
I 

(3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 

( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 



17. Chemical Information Summary APPENDIX A 

~ate rial Name Chromium 

!Chemical Constituent CR ... ' 
Information Reference /Paqe 

l Likely Encounter 

l ~ource ( 1) 

Phvsical State ( 2) 

~ l Concentrations 

l Measured or Estimated? 

~edia 

J Maximum Value 
---- - ~-

'\1inimum Value 

l Pure Chemical Characteristics 
~ 

' ! 

~Vater Solubility 

Vapor Density I 
Flash Point 

Vaoor Pressure 

LEL 

UEL 

Hazardline 

SI, GW, Soil 

~1eta 1 

Measured 

Grounmvater 

22.0 mg/1 

NO 

irisoluble 

-
autoignition 752"F 

0.0 

0 .230;~ 
dust lS explosive 

Hazard Specifics of Pure Chemical 

J 

IS TEL -
IT LV 1 mg/m.) 

-
LD50/LC50 -

IDLH Level 500 mg/m.) 

pdor Threshold -
~azard Property( 3) persistence 

Exposure Route ( 4) inhale, ingest, skin and eye contact 

!Toxic Effects ( 5) see Hazardline 

Respirator Level 2.5 mg/m...) DMXS 

( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
( 2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

»Ia 

J 

1 
( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 

Fill in all that apply. 
( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 

1--

... 
,~ 

'~ 

', 

l 
_j 

I 

--i 

). 



17. Chemical Information Summary APPENDIX A 

~aterial Name Trichlorotriflouroethane 

!chemical Constituent CzCll3 

Information Reference I Paoe Hazardline 

Likely Encounter 

l 
I ~ource ( 1) SI, GW, Soil 

Phvsical State 
11 

( 2) Liquid 

I Concentrations 

Measured or Estimated? Measured 

Media Groundwater 

Maximum Value 0.47 mg/1 

'v'dnimum Value NO 

Pure Chemical Characteristics 

Water Solubility o. ozs;; 

Vapor Density -

Flash Point non-fl ammab 1 e 

yaoor Pressure ' 284mm 

LEL not combustible 

UEL not combustible 

Hazard Specifics of Pure Chemical 

IS TEL -
[LV 1000 ppm 

... 
,; 

' 
LDSO/LCSO LD50 - 43g/kg LCLo - 87000 ppm/6 hours J 

IDLH Level 4500 ppm 

pdor Threshold -

... 
j 

Hazard Property( 3) toxic, reactive 
., 

Exposure Route ( 4) inhale, ingest 

lr oxic Effects ( 5) see Hazardl i ne 

Res pi rater Level 4500 ppm SA/SCBA 

~ ( 1) Tank, drum, soil, ground water, surface impoundment, etc. 
J (2) Liquid, soild, gas, vapor, dust, fume, mist, sludge 

( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, etc. 
Fill in all that apply. 

( 4) Inhalation, Skin Absorption, Ingestion, Skin and Eye Contact 
( 5) Exposure symptoms and effects 
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17. • Chemical Information Summary APPENDIX A 

Material Name 1,1-Dichloroethylene 

Chemical Constituent C..,H..,Cl? 

Information Reference /Paqe Hazardline 

Likely Encounter 

Source ( 1) SI, GW, Soil 

Phvsical State ( 2) Liquid Gas 

i Concentrations 

-
' ...... 

-
; 

] 
..J 

' ~ 

, . 
~ 

!Measured or Estimated? Measured 

~1edia Groundwater 

Maximum Value 22.0 mg/1 

Minimum Value NO 

Pure Chemical Characteristics 

1\Vater Solubility 2250 mg/1 

Vaoor Density 3.4 

Flash Point 3°F 

~aoor Pressure 600 mm Hg 

LEL 7. 35~ 

UEL 16% 

Hazard Specifics of Pure Chemical 

ISTEL 20 ppm (ACGIH) 

tTLV 5 ppm (ACGIH TWA) 1 ppm (NIOSH) 

LDSO/LCSO LCLo - 10,000 ppm/24 hours 

IDLH Level 200 mg/kg (LD50 oral rat) 

pdor Threshold -
Hazard Property ( 3) toxic, ignitable, reactive 

Exposure Route ( 4) inhale, ingest, absorb, skin and eye contact 

IT oxic Effects ( 5) see Hazardline 

Res pi rater Level no level mentioned 

(1) 
(2) 

Tank, drum, soil, ground water, surface impoundment, etc. 
Liquid, soild, gas, vapor, dust, fume, mist, sludge 

( 3} 

( 4) 
( 5) 

Corrosive, ignitable, toxic, volatile, reactive, radioactive, carcinogencic, infections, 
Fill in all that apply. 
Inhalation. Skin Absorption. Ingestion. Skin and Eye Contact 
Exposure symptoms and effects 

.. ~ 
I 

] 

J 
_j 
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SPARTON POST-CLOSURE PLAN 

A. Introduction 

In accordance with fJew f1exi co Hazardous Haste r~anager.~ent 

Regulations (Section 206.C.2), Spartan Technology, Inc. (Spartan) will 

follow the post-closure plan for a period of 30 years following 

closure to control, minimize, eliminate, or prevent, to the extent 

necessary, threats to human he a 1 th and the environment, post-closure 

escape of hazardous ~'l'astes, hazardous waste constituents, 1 eachate, 

contaminated rainfall, or '.'laste decomposition products to the ground 

or surface waters or to the atmosphere. 

This post-closure plan shall be followed after the facility 

closure plan has been implemented as outlined in Section 3-5 of this 

document. As there is some subsurface water contamination, and wastes 

are to be left in place in the impoundments, this plan will cover the 

area which contained the two ponds and the sump. 

Activities required by regulation, and included in this plan, are 

outlined as follows: 

• General information (i.e., closure review, remedial actions, 
facility description, ground water and process information). 

1 Post-closure period contact; 



B. 
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• Security plan; 
1 Inspection plan; 
• Monitoring plan; 
1 Maintenance plan; 
1 Training of personnel; 
1 Official notice to local land authority; 
1 Notice in the deed of the property; 
1 Amendments; and 
1 Post-closure cost estimates. 

General Information 

1. Facility Description 

a. Owner and Operator: Spartan Technology, Inc. 

b. EPA I. D. No.: Nt·10083212332 

c. i,1ail i ng Address: Post Office Box 1784 

Albuquerque, New Mexico 

d. Facility Location: 9621 Coors Road, N.W. 

Albuquerque, New Mexico 

e. Telephone: {505) 892-5300 

f. Type of Facility: Hazardous 1-Jaste Storage 

2. Background Information 

37103 

87114 

The Coors Road facility is located on an approximately 12-acre 

parcel and consists of an approximately 64,000-square-foot building 

constructed in 1961. The site is located about 2,500 feet north\'lest 

of the Rio Grande River on the west side of Coors Road, N.H. {see 

2 

"' 
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Plate 1). Locally, the area is hilly and slopes in several wide 

terraces toward the river. The site is approximately 60 feet above 

the Rio Grande River, and 40 to 60 feet lm-1er than the Paradise Park 

residential area, \'lhich is located approximately 4,000 feet ~'lest of 

the site. Approxi:nately 200 feet southeast of the site, and across 

Coors Road, is the Coralles Canal. The Calabacilla Arroyo is located 

about 1 ,000 feet north of the site. 

Ground surface elevations at the site vary from elevation 5052 

feet t4ean Sea Leve 1 (t~SL) on the northern edge of the property to 

elevation 5041 feet i'lSL on the southern edge of the property (see 

Plate 2). An overall surface gradient from the northernmost portion 

of the site to the southernmost portion of the site is approximately 

1 • 7 percent. 

Buildings within 1/2 mile of the Coors Road plant are 

generally commercial and light industrial. The nearest residence is 

1 ocated across Coors Road, approximately 1 ,400 feet northeast of the 

site. The next nearest residences are 1 ocated in the Paradise Park 

·residential area. A horticultural nursery is located to the immediate 

south of the plant property. To the north is a cor.~mercial building 

which has been used in the past for electronics manufacturing. Land 

to the west is undeveloped in the area between the plant and Paradise 

Park. Land to the east, across Coors Road, includes undeveloped and 

agricultural land. 

3 
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Site geological conditions are based on previous field 

investigations by Harding Lawson Associates (HLA). In general, the 

plant is located on unconsolidated sand and gravel deposits with 

occasional fine-grained layers of silt and clay located at specific 

depths. The stratigraphy of these deposits is characteristic of 

valley fill alluvium and colluvium of the unconsolidated aquifer in 

the Rio Grande Valley. The flat, subrounded gravels are indicative of 

a meandering stream, which deposited sand and gravel in the main 

channel and fine-grained sediments on a relatively broad floodplain. 

Some of these fine-grained layers appear almost continuously beneath 

the site. 

The subsurface at the Spartan site can be divided into a 

series of sand and gravel units separated by fine-grained layers. The 

upper sand and gravel unit extends from the 1 and surface to 

approximately 70 feet below grade, where an upper fine-grained layer 

appears to be present continuously, or almost continuously, underneath 

the site. The upper fine-grained layer is approximately 10 feet 

thick. Extending beneath it is a second sand and gravel unit which is 

approximately 60 feet thick. Underlying the second sand and gravel 

unit, at a total depth of about 140 feet, is a second fine-grained 

unit. The thickness and areal extent of this unit is presently 

unknown, but it was as thin as 1 foot in at least one boring. 

5 
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The site is underlain by at least bm distinctly different 

aquifers. The upper aquifer (water table aquifer) is a relatively 

thin, unconfined system \'lhi ell is present above the upper fine-grained 

layer mentioned above. Another aquifer is present beneath this unit 

which exhibits semi-confined characteristics. 

3. Process Information 

a. Manufacturing 

Spartan manufactures commercial, industrial, and military 

electronics, which include circuit board assemblies, transducers, 

sensors, and pressure systems. Faci 1 i ty operations include rna chine 

and model shops, printed circuit board manufacturing facilities, 

assembly areas, testing laboratory, engineering, and drafting. 

The printed circuit manufacturing process at the Coors 

Road plant employs metal plating \'lhi ch generates an aqueous plating 

waste that is classified as hazardous due to heavy metals and low pH. 

Waste sol vents ( chlorinated and nonchl ori nated) are generated 

primarily from cold solvent cleaning of electronic components. The 

· v1aste sol vents, ~'lhi ch are 1 i sted hazardous l'lastes, have always been 

managed separately from the plating wastes. 

6 
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b. Hazardous Waste Management Units 

Spartan has operated four hazardous waste storage units at 

its Coors Road facility which have received wastes since November 19, 

1980. These units include two lined surface impoundments (ponds} and 

two drum storage areas, as shovm in Plate 2. Spartan has submitted a 

Part A app 1 i cation for a hazardous waste permit to operate these 

units. The operation and subsequent closure/post-closure care of the 

ponds and of the drum storage area is subject to the New t~exi co 

Hazardous Waste Management (HWM) Regulations. 

Spartan also operated a waste solvent storage sump, which 

was closed in October 1980. Since this date is prior to the effective 

date of the hazardous waste regulations contained in 40 CFR 265, 

Subtitle C, this sump is not regulated under New Mexico•s HWM 

regulations. 

c. Ground-Water Monitoring 

See Section E, Monitoring. 

4. Review of Closure Plan 

a. Drum Storage Area 

Spartan has notified the New 

Improvement Division (EID) of its intention 

Mexico Environmental 

to cease storage of 

containerized hazardous >'laste for peri ads of 1 anger than 90 days and 

to withdraw its Part A application. In order to convert to short term 

7 
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storage, the drum storage areas are to be closed in accordance with 

the HWM regulations. Therefore, the closure plan presents the steps 

necessary to close the old and ne\'1 drum areas in a manner which 

provides for their subsequent reuse. 

b. Pond and Sump Ared 

The two ponds (East Pond and West Pond) are located in the 

same area as the closed sump. The ponds have been used exclusively 

for storage of aqueous plating wastes. The two ponds were in use on a 

regular basis unti 1 August 1983, when Spartan ceased discharging to 

either pond and removed the remaining plating 'l"'astes. At that tir.1e, 

the liners were visually inspected and appeared to be intact. 

The sump was used exclusively for the storage of ~'/aste 

solvents until its closure in October 1980. Sump closure consisted of 

removing residual 'fiastes and filling ~lith sand. The removed wastes 

were containerized and disposed as a hazardous waste at an appropriate 

off-site disposal facility. 

Pond and sump closure will consist of backfilling the 

ponds and construction of an aspha 1 tic concrete cap. This cap wi 11 

divert surface water and rainfall from the pond and sump area, thus 

minimizing infiltration of surface water into the ground. 

8 
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5. Remedial Action 

Remedial i nvesti gati ons are underway to determine the extent 

and rate of migration of contaminants in the vadose zone and the 

ground water. The results of these investigations, together with the 

results of previous investigations, will be used to establish 

numerical flow models in the saturated and unsaturated zones. We will 

also undertake an Alternative Concentration Limits (ACL) demonstration. 

Based on the results of the remedial investigations, numerical 

ground-water modeling, and ACL demonstration, a feasability study ~~ill 

be completed to select a site remedial program. It is anticipated 

that the remedial program will involve withdrawal of contaminated 

ground water. Ground water may be treated by one or more of the 

following technologies: air stripping, clarification, carbon 

polishing, and/or biological treatment. Treated water will likely be 

disposed through one or more infiltration galleries installed on 

site. Infiltration galleries may be located lateral to, or hydraul

ically upgradient from, the pond and sump area. Alternatively, 

Spartan may elect to demonstrate the feasibility of using an 

infiltration gallery to promote induced hydraulic flushing of 

contaminated soils of the vadose zone. Induced pneumatic flushing 

(air venting) of the vadose zone may also be considered. 

9 



Harding Lawson Associates 

C. Post-Closure Period Contact 

Office of the Vice President and General Manager 
Spartan Technology, Inc. 

D. Security 

Post Office Box 1784 
Albuquerque, New Mexico 87103 

(505) 892-5300 

After closure, the area v1ill be bounded by the operating facility 

on one side and an 8-foot-hi gh chain 1 ink fence on the other three 

sides. Access to the area 1-1ill be by a locking personnel gate in the 

fence on the southwest side and t\'IO vehicular gates on the north\'lest 

side and the southeast side, respectively (Plate 3). Signs "Nill be 

posted at all gates reading "Closed, Hazardous Waste i•lanagement Area, 

Unauthorized Personnel Keep Out" in English and Spanish. The signs 

will have black letters on a yellm'l background, and will be visible 

from at least 25 feet in all approaching directions. Security 

inspections of the fences, gates, locks, and signs will take place on 

a quarterly basis to assure equip~ent integrity and to look for 

evidence of vandalism and/or tampering. Should any security problem 

be found during inspection, or by notification to the facility 

·security office, appropriate personnel will be immediately informed 

and repairs and/or replacement ~'li 11 commence as soon as possible and 

be completed prior to the next quarterly inspection. A security 

checklist component is included in the overall post-closure care 

inspection checklist provided in Appendix A. 

10 
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E. Inspection Plan 

After closure, and in addition to the security inspection, a 

general inspection of the condition of the surface of the area will be 

made on a semi-annual basis. To facilitate this inspection, vehicular 

access to the area will be restricted for a length of time sufficient 

to complete a thorough inspection. This inspection \'lill include the 

drainage swale on the north and west sides of the area to assure that 

it is clear of debris and that the sides are physically intact. A 

vi sua 1 inspection of the enti.re 3-i nch-thi ck aspha 1 t ~'/eari ng surface 

will also be performed. The location of any gouges, cracks, surface 

movement, and/or pavement deterioration (cheinical or natural) ~-Jill be 

noted. Any such breaches of tne wearing surface which expose (however 

slightly) the asphalt base wi 11 be repaired and wi 11 commence 

immediately. Undisturbed \'leari ng surface material, for a distance of 

6 inches in all directions around the breach, will be removed and this 

area resurfaced as specified for the initial paving in the Closure 

Plan. If, at any time between inspections, any sort of breach of the 

wearing surface is reported, there will be an immediate inspection to 

determine if repair is necessary. 

Inspection of the ground-water monitoring wells wi 11 include the 

\'larking order of the security caps and physical damage to the 

protective casing or surface grouting. If, during the ground-water 

sampling, it is determined that a well has become inoperable, the well 

11 
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will be plugged and a replacement well drilled and developed (in 

accordance with the specifications in the Closure Plan) prior to the 

next sampling period. A recommended inspection checklist component 

for monitoring wells is included in Appendix A. 

F. Monitoring Plan 

The monitoring plan is cor.Jpri sed of two programs: ( 1) 

ground-water monitoring; and (2) facility r.Jonitoring. 

1. Ground-Water Monitoring 

An alternative ground-water monitoring program (AGMP) has 

already been implemented by Spartan. The AGfv1P, which is outlined in 

Appendix C, consists of quarterly ground-water monitoring for a number 

of indicator parameters and annual monitoring for a more expanded list 

of parameters. From time to time, the AGMP will be adjusted to 

reflect the results of the hydrogeological investigation or to serve 

special monitoring requirements of the site remedial program. All 

proposed adjustments to the AGI~P 111ill be submitted to the EID for 

prior approval. 

2. Facility t1onitoring 

Facility monitoring 1-1ill concentrate on the possibility for 

subsidence of the cap area. Six brass survey benchmarks will be 

placed in the vteari ng surface at positions approximately 1 ocated on 

12 
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Plate 3. These benchmarks will be tied in horizontally and vertically 

to the plant grid. At least semi-annually, or after notice of 

suspected subsidence has been given, a registered state surveyor will 

verify the elevations of these benchmarks. Access to the cap by 

vehicles will be totally restricted while the survey is taking place. 

Prior to the survey, water will be introduced, preferrably 

from a fire hose, on the up-slope sides of the cap and allowed to run 

dovm-slope. This will confirm that the grade is sufficient to alloH 

drainage and may indicate areas of pavement subsidence, by the pending 

of i'later, on what is supposed to be a slope. Any suspected areas of 

sui.>si dence will be surveyed to determine the extent of the problem. 

If subsidence is indicated on the cap, the EID will be notified 

immediately, and a determination 11i 11 be made as to the cause of 

subsidence and subsequent plan of action. 

G. Maintenance Plan 

The maintenance plan \'lill take effect if and when inspection of 

the area covered by post-closure indicates the need. ~tai ntenance may 

·include the drainage swale southwest of the cap, the chain-link fence, 

gates, locks, signs, the asphalt \'/earing surface of the cap, and the 

ground-water monitoring wells. The drainage swale will be kept clear 

of debris and its structural integrity assured. All security devices 

will be maintained to a level 'flhich assures their integrity, 

13 
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visibility, and proper working order. The asphalt wearing surface 

will be maintained to a thickness of 3 inches, and any repair or 

repaving \till ::>e in accordance to the specifications in the Closure 

Plan. Should any of the ground-!.'later monitoring we 11 s become 

inoperable, a replacement well will be installed within a 25-foot 

radius of the plugged well. The replacement well will be of the same 

construction and screened interval as the plugged well. 

All maintenance activities will be carried out by personnel 

familiar with the tasks at hand. Any repair and/or replacement of the 

wearing surface pavement will be contracted to professionals in that 

field. Repair or rep 1 a cement of ground-~'later monitoring \lell s wi 11 

also be contracted to experienced ground-water professionals. 

H. Personnel Training 

No special training of personnel 'l'lill be necessary to carry out 

the security and general inspection requirements of the past-el osure 

plan; however, individuals responsible for certain tasks must be 

proficient in their respective fields. Security inspections can be 

·carried out by members of the facility 1 s security force using the 

checklist included in Appendix A. Genera 1 inspections can be carried 

out by me:noers of the faci 1 i ty 1 s enai neeri ng department using the same 

checklist. 
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Ground-water sampling and r.1easurements ~'lill normally be performed 

by site environmental personnel. Tile site environmental manager will 

be responsible for providing this training or obtaining such training 

from professionals in the field of ground-water investigations. 

I. Financial Assurance for Post-Closure Care 

As owner/operator of the facility, Spartan vii ll establish and 

maintain a mechanism for financial assurance for the post-closure care 

of the facility. 

J. Notice to Local Land Authority 

Within 90 days after closure is complete, Spartan will submit to 

the County Clerk and to the EID a survey plat indicating the location 

and dimensions of disposal areas \'lith respect to permanently surveyed 

benchmarks. This plat will be prepared and certified by a 

professional land surveyor. The plat filed with the County Clerk will 

contain a note, prominently displayed, \'lhich states the 0\-mer's or 

operator's obligation to restrict disturbance of the site. In 

addition, facility management 'l'lill submit to EID and the County Clerk 

a record of the type, location, and quantity of hazardous wastes 

disposed of at the facility. Changes in type, location, and quantity 

of hazardous wastes disposed of at the facility, \'lhich occur after the 

survey plat and record of wastes have been filed, will be reported to 

EID and the County Clerk. 
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K. Notice in Deed to Property 

In accordance ~'lith state la\'1, Spartan \'lill record on the deed to 

the facility property, or on some other instrument which is normally 

examined during title search, a notation that will notify any 

potential purchaser of the property that the land has been used to 

manage hazardous waste, and that its use is, therefore, restricted. 

If, at any time, Spartan or any subsequent 0\'lner removes the \'laste 

and waste residues, liners, construction debris, and all contaminated 

underlying and surrounding soil, the notation on the deed to the 

facility property, or other instrument normally examined during title 

search, will be deleted. 

L. Amendments to the Plan 

The Post-Closure Plan wi 11 be amended, as necessary, to reflect 

changes in operating plans or facility designs, or in closure or 

post-closure operations. The amended Post-Closure Plan l'ii 11 be 

submitted to the EID for approval. 

M. Administration 

All records from the post-closure period will be maintained for 5 

years after the cecessation of the post-closure care period. These 

records will include, as a minimum, all inspection checklists, 

16 
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laboratory reports, survey reports, maintenance records, relevant 

invoices, and all post-closure related communications records. 

N. Post-Closure Care Costs 

The post-closure care cost estimates are presented in Appendix B. 

These cost estir.~ates may require periodic revisions. EID wi 11 be 

pror.~ptly notified of any revisions to the cost estimates. 

17 
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DISTRIBUTION 

1 copy to: 

Attention: 

2 copies to: 

Attention: 

2 copies to: 

Attention: 

5 copies to: 

Attention: 

QUALITY CONTROL REVIEW: 

Scientist 

Spartan Corporation 
2400 East Ganson Street 
Jackson, Michigan 49202 

Mr. Blair Thompson 

Spartan Technology, Inc. 
4901 Rockaway Boulevard, S.E. 
Rio Rancho, New Mexico 87124 

Mr. Richard Mica 

Varnum, Riddering, Schmidt & 
Howlett 
171 Monroe Avenue, N.W. 
Grand Rapids, Michigan 49503 

Mr. Jon F. DeWitt 

Environmental Improvement 
Division 

Ground Water and Hazardous 
Waste Bureau 
Harold Reynolds Building 
1190 St. Francis Drive 
Santa Fe, Ne\'1 i·1exi co 
87504-0968 

Mr. Pet~r H. Pache 
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POST-CLOSUHE QUARTEHLY INSPECTION CHECKLIST 

r·aci 1 i ty: 

Date of Inspection: 

Spartan Technology, Inc. 
9621 Coors Road, N.W. 
Albuquerque, New Mexico 87103 

Type of Inspection: Maintenance Wells 

Name of Inspector: 

ITEM DESCRIPTION 

Maintenance: L Wearing surface 

L Gouges 

L.. Deterioration 

L Subsidence 

General: L Pending on caQ 

L Rainfall run-on 

.h Condition of swale 

Subsidence: L Benchmark survey 

Monitor Well: L Surface leakage to wells 

L Rusting or broken well covers 

.h Integrity of locks 

L Indication of well pluqqinq 

Security: L Integrity of fences and gates 

L Integrity of locks 

.h Integrity and status of signs 

L Evidence of vandalism 

i_,_ Integrity of benchmarks 

-· 

INSPECTOR'S SIGNATURE: 

OWNER/OPEHATOR'S SIGNATURE: 

Subsidence Security 

Name of Surveyor: 

PROBLEM 
Y/N REMARKS 

DATE: 

DATE: 

ACTION 
TAKEN DATE 
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APPENDIX B 

POST-CLOSURE CARE COSTS 

Harding Lawson Associates 

Post-el a sure care costs have been estimated by Spartan • s consultant, 

Harding Lawson Associates (HLA). Laboratory costs are based on 

current prices charged by i~US Corporation, Laboratory Services 

Division. Costs related to earthi~ork and construction were obtai ned 

from Means• Site Work Cost Data, 1986 edition. The date of this cost 

estimate is December 5, 1985. The post-closure care cost estimate 

\lill oe adjusted annually using an inflation factor derived from the 

annual Implicit Price Deflator for Gross National Product, as 

published by tile U. S. Department of Commerce Survey of Current 

Business. The inflation factor is the result of dividing the latest 

published annual Deflator by the Deflator for the previous year. The 

adjustment will be made by multiplying the most recent post-closure 

cost care estimate or adjusted cost estimate by the inflation factor. 

The post-closure care cost, based on current 1985 costs, is estimated 

to be $338,248. A cost breakdown is presented in Table B-1. 

B-1 
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TABLE B-1 
Pond and Sump Area Post-Closure Cost Estimate 

(1985 Basis) 

Item Units Cost/Unit 

Security 
Install ~arning signs 3 signs $25.00 
Install gate locks 3 locks 10.00 
Subtotal 

Inspections 
1 man/1 /2 day x 2/yr x 30 yrs 240 hrs $10.00 
Subtotal 

Ground-water Monitoring 
Sample Collection: 
32/yr x 30 yr 960 samples $ 40 

Quarterly Analyses: 
24/yr x 30 yr 720 samples $225 

Annual Analyses: 
8/yr x 30 yr 240 samples $495 

Reporting: 
4/yr x 30 yr 120 reports $ 80 
Subtotal 

Subsidence Surveys: 
Install benchmarks 6 benchmarks $ 50 
Survey 2/yr x 30 yrs 60 surveys 250 
Reporting 2/yr x 30 yrs 60 reports 100 
Subtotal 

Maintenance: 
General 30 years $150 
Repaving (square yards) est. 511 s.y. 6.70 
r~1o n ito r we 11 plugging est. 4 •:1e 11 s 1 ,000 
Monitor v1ell replacement est. 4 ~~ells 5,000 
Subtotal 

Administration: 
General 30 years $100 
Subtotal 

TOTAL 

B-2 

Cost 

$ 75.00 
30.00 

$ 105.00 

$ 2,400.00 
2,400.00 

$ 38,400.00 

$162,720.00 

$118,800.00 

$ 9,600.00 
$329,520.00 

$ 300.00 
15,000.00 
6,000.00 

$ 21 ,300.00 

$ 4,500.00 
3,423.00 
4,000.00 

20,000.00 
$ 31,923.00 

$ 3,000.00 
$ 3,000.00 

$388,248.00 

n' ',, 
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Harding Lawson Associates 

APPENDIX C 

ALTERNATIVE GROUND-WATER I~ONITORING PROGRAI~ 

Spartan Technology, Inc. {Sparton) has reason to believe 

ground-\-'later contamination exists at its Coors Road faci 1 i ty in 

Albuquerque, New Mexico. Therefore, an Alternative Ground-Water 

Monitoring Program {AGMP) has been implemented as provided in the New 

Mexico Hazardous Waste Management Regulations 206.C.l.a{4). 

The frequency of sample collection, analytical parameters, and 

monitoring wells to be sampled are consistent with Spartan's 

commitment to the EID, as expressed in Spartan's letter to l-1r. Steven 

Asher on July 24, 1984. Two modifications have been ~ade. Nickel has 

been added to the list of annual parameters. MW-5 has been 

substituted for MW6 as the upgradient well. The reason for this 

substitution is that 1·1W6 has gone dry at least once in the past, and 

therefore may not provide a reliable continuous record of upgradi ent 

ground-1-1ater quality. 

The AGMP consists of the following: 

1. Monitoring ~·Jells NWl, !,1H4, f·1H5, r~~J6, r1~18, r~~J9, f·1Wl0, and NHll 

'Iii 11 be sampled quarterly and annually. During closure of the pond 

and sump area, 14Wl, t1W4, and t~Wll will be removed. t4~116, l'lhich is 

located adjacent to r1\~l, will be added to the AG~~P at that time. No 

other replacement wells are planned. 

C-1 
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2. Quarterly parameters will include: 

pH 
total organic carbon 
trichloroethylene 

specific conductance 
total organic halogen 
1,1-dichloroethylene 

3. In addition, annual parameters will include: 

chloride 
nitrate (as N) 
Kjeldahl nitrogen 
sulfate 
chromium (trivalent and 

hexavalent) 
volatile organic hydrocarbon 

scan 

, 

sodium 
boron 
manganese 
nickel 

4. The depths of the monitoring we 11 s (together with other ·,'le 11 

construction details) have previously been supplied to EID in reports ) 

prepared by Harding Lawson Associates (HLA), Sparton•s consultant: 

a. MONITORHJG WELL INSTALLATION REPORT, SPARTON SOUTH\IIEST, 
INC., COORS ROAD FACILITY, Harding Lawson Associates, June 
29, 1983 

b. INVESTIGATION OF SOIL AND GROUND-WATER CONTAMINATION, 
SPARTON TECHNOLOGY, COORS ROAD FACILITY, ALBUQUERQUE, NEW 
MEXICO, Harding Lawson Associates, March 19, 1984 

c. HYDROGEOLOGIC CHARACTERIZATION AND REMEDIAL INVESTIGATION, 
SPARTON TECHNOLOGY, INC., 9261 COORS ROAD, NORTHWEST, 
ALBUQUERQUE, NEW MEXICO, Harding Lawson Associates, March 
13' 1985 

Ground-water sampling and analytical methods are presented in 

Appendix C of the March 13, 1985 report. 

C-2 
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5. Previous investigations, and the reports thereof, are 

considered by Spartan to be an integral part of the AGNP. Evaluation 

procedures ernpl oyed in those past i nvesti gati ons are contained within 

the respective reports. Spartan remains committed to any schedule of 

implementation contained in those reports. 

6. Spartan has already implemented its long-term ground-water 

monitoring strategy. The concentrations of hazardous \'laste 

constituents in the ground \'later have already been determined. 

7. An assessment is underway of the rate and extent of migration 

of hazardous waste constituents in the ground water. Hi stori cal data 

from on-site r.10nitoring is being evaluated in an empirical approach. 

Numerical ground-\'later models are being established to evaluate the 

rate and extent of ;ni grati on of hazardous ';Jaste constituents as \'/e 11 

as other parameters of concern. The most notable otner parameters of 

concern include a number of volatile organic constituents which are 

being evaluated by a combination of three techniques, including 

evaluation of historical on-site data, ground-water modeling, and 

soil-gas testing. 

Additional site investigations are underway, including an 

assessment of the vertical distribution of contaminants in ground 

water and an assessment of vadose zone contamination. 
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8. Spartan \'li 11 continue to nake determinations of ground-water 

qua1ity according to the schedule indicated above until final closure 

of the facility and until completion of the anticipated ground-water 

remedial program, or until completion of the 30 year post-closure care 

period, which ever occurs 1 a test. Spartan wi 11 continue to cor.~ply 

with the recordkeeping and reporting requirements specified in the 

regulations. 

9. Modifications of this plan r.1ay become necessary, based on the 

results of the additional site i nvesti gati ons and the ground-\'later 

modeling. Any such modifications \'lill be submitted to the EID for 

prior approval. 

C-4 
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ATTACHMENT 9 

POST-CLOSURE CARE PLAN COMMENTS 
AS PROVIDED BY NMEID, February 17, 1986 

SPARTON 1 S RESPONSE, March 21, 1986 



CERTIFIED MAIL 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87504-0968 

(505) 984-0020 

RETURN RECEIPT REQUESTED 

February 1 7, 1 9 8 6 

Mr. R.P. Mico 
Vice President and General Manager 
SPARTON TECHNOLOGY, INC. 
P.O.Box 1784 
Albuquerque, New Mexico 87103 

Re: Closure Plan Modifications 

Dear Mr. Mico: 

TONEY ANAYA 
GOVERNOR 

DENISE D. FORT 
DIRECTOR 

The Environmental Improvement Division (EID) has completed a review of the 
closure and post-closure plans submitted December 20, 1985, by Harding Lawson 
Associates (HLA) as agents for Spartan Technology, Inc.. These plans were 
submitted in response to EID's comments on the May 7, 1985 closure plan submittal. 
This letter is EID's notice that, based on this review, the closure and post-closure 
plans as submitted are deficient in some areas. The purpose of this letter is to 
delineate in writing those defiencies identified during this review, and to modify 
the closure and post-closure plans accordingly. These modifications are made 
pursuant to Section 206.C.2.c.(4) of the New Mexico Hazardous Waste Management 
Regulations (HWMR-2) and will be incorporated in the final closure and post-closure 
plans. 

Following public notice of Spartan's closure and termination of interim status, a 
comment period of 45 days is provided for public response. An opportunity for the 
public to request a hearing will also be made available during this period. Any 
comments submitted regarding Spartan's closure/post-closure activities shall be 
reviewed by EID and possibly included with the modifications delineated in this 
letter. Closure activities shall be initiated immediately following final approval of 
the plans. 

Closure plan comments are as follows: 

page 8 paragraph 2 

"Preliminary results from the vadose zone invest1ga~:ion indicate that, 
although metallic and organ1c constituents are detectable m soils at 
most depths, no concentrated reservoirs of contamination appear to 
exist above the water tabie. Some metals in soil samples are detected 
in the low ppm range __ " 

EGUAL CPOCRT'..JN!TY EMPc.OYER 



page 13 

page 20 

page 21 

page 21 

The hydrological report submitted on May 7, 1985 stated that EP Toxic 
levels of hexavalent chromium was detected between 35 and 40 feet 
below the surface (boring 16). It would seem unlikely that, given the 
climate and the hydrological conditions present at the site, these levels 
of chromium would have decreased from toxic to "low ppm" levels in 
one year. It is also likely that there are similar areas of concentrations 
elsewhere in the vadose zone. 

paragraph 3 

"Pond and sump closure will consist of some excavation of potentially 
contaminated surface soils prior to placement of a relatively 
impervious asphaltic concrete cap." 

As a result of Spraton's loss of interim status on November 8, 1985, no 
hazardous waste may be placed in the surface impoundments without 
first receiving a full RCRA permit prior to placement. The surface 
impoundments must also meet the minimum technology 
requirements. Spartan may choose to leave the sump and surrounding 
soils undisturbed rather than rendering them non-hazardous and 
placing them in the surface impoundments. If Spartan chooses this 
alternative, any further reference to sump and surrounding soil 
removal in the closure/post-closure plans must be deleted. 

B. Closure Standard 

This section is to include the following statement: "Grading of the 
asphalt surface away from the building and grading of the drainage 
swale to receive any run-off from the cap will function as run-on and 
run-off control." · 

paragraph 2 

Insert before the last sentence: "Depending on the extent of 
contamination , Spartan will either 'clean close' or close as a landfill 
pursuant to HWMR-2 Section 206.C. " 

paragraph 3 

"If an1 contamination is discover-ed w1thm the storage facility .. " 

Action will be taken if contammation is discovered as a result of the 
storage unit- not just with1n the un1t. 



page 24 

Appendix D 

page 7 

Apoendix F 

paragraphs 3 and 4 

"EID will be promptly notified upon any amendment to the schedule." 

Change to read:" Any amendment to the schedule will be promptly 
proposed to EID for their approval. No amendments are to be effected 
until EID approval is received." 

"EID will be promptly notified of any revisions to the cost estimates." 

Change to read:" Any amendment to the cost est1mates will be 
promptly proposed to EID for their approval. No amendments are to 
be effected until EID approval is received." 

"Introduction" 

"Rocky Mountain Analytical Laboratory will continue to provide 
support for the Alternative Ground Water Monitoring Program at 
Spartan Technology, Inc." 

If Rocky Mountain Analytical Laboratory will be utilized, add "as well 
as for the closure and post closure activities as needed" to this 
sentence. If they will not be employed, the lab intended for this 
support should be named .. 

Guidelines for Sample Bottles and Preservatives 

Spartan is to report results of samples collected for metals analyses as 
total metals. The sampling technique is to be no filtration and 
acidification of the sample immediately upon colle~tion. 

Sample Collection and Preservation paragraph 2 

The soil samples collected during the vadose zone investigation were 
collected in 250 mi. glass jars and com posited from the sampler with a 
spoon. The sampling procedure delineated in this section is inaccurate, 
and is to be rewritten to reflect the actual procedure. 

Item #24 

"Disposal method to be determ1 ned based on analysis of soil ... " 

lmmed1ately follow1ng th1s sentence, add: "If any hazardous 
constituents are found to be present 1n the soil, the soil will be 
disposed of as a hazardous waste." 



Appendix G 

Apoendix I 

"Appendix A-Item 17. Chemical Information Summary 
Hazard Specifics of Pure Chemical 

Hazard Property (3)" 

Many of these compounds would also be considered volatile and are to 
be described as such. 

"Three soil samples will be collected from the ground surface in the old 
hazardous waste drum storage area." 

A minimum of eight samples will be required to verify the 
contamination status of the soils in this area. Composite sampling is 
inappropriate in this investigation. 

Also, the samples will be analyzed for cadmium in addition to the 
parameters listed. 

Old Drum Area Closure Cost Estimate 

Table 1-1 

Closure costs are to include an additional 10% of the total cost for 
contingency plan activities should contamination be found and 10%1 
for laboratory costs. 

New Drum Area Closure Cost Estimate 

Table 1-2 

Disposal of drums of wash water would require a fingerprinting 
analysis, which is estimated at $125.00/waste stream, and, for 10 or 
more drums, disposal costs near $150.00/drum. Disposal of drums of 
more concentrated hazardous waste could be as much as 
$200.00/drum. Laboratory and disposal costs are to reflect this 
additional expense. 

Pond and Sumo Surface Removal Cost Estimate 

Table 1-3 

Title is to include the term closure and not include "Sump Surface 
Removal" if Spartan chooses to leave the sump and surrounding soils 
in place. 

' 



Costs are to also reflect the sampling and disposal of decontamination 
wastes (additional 10- 15% of total cost for lab charges and estimated 
$150.00-$200.00/drum disposal charges). 

As previously mentioned, contingency costs are to also be included 1n 

closure cost estimates (additional 10% of total cost). 

In addition to these deficiencies, the assumption that certain soils will be considered 
hazardous and some nonhazardous by virtue of their location rather than through 
the use of -actual data is arbitrary and unacceptable. Final determination of the 
area to be paved will be decided following the submission of the vadose zone 
model results, soil moisture characteristics, soil boring results, and any other data 
necessary to define the limits of the contaminated vadose zone and the probable 
fate of the contaminants in this area. Closure costs may need to be adjusted 
accordingly. 

Also, due to the incompatibility of organic solvents and asphalt, the use of asphalt 
wi!l only be approved if vadose zone ventmg is to be included in the remedial 
activities. 

Post-closure plan comments are as follows: 

page 11 

page 15 

paragraph 1 

"Any such breaches of the wearing surface which expose (however 
slightly) the asphalt base will be repaired and will commence 
immediately." 

On page 14, the post-closure plan agrees to maintain a 3" wearing 
surface- not wait until the base was exposed. This is preferable to the 
plan prescribed on page 11; page 11 is to be amended accordingly. 

paragraph 1 

This paragraph is to be followed by a paragraph regarding the 
quarterly air sampling of the building. This sampling is to take place 
directly after the building has been inactive for overnight or a 
weekend to insure that hazardous levels of volatile vapors have not 
entered the building via subsurface migration. Should levels be 
detected that could present a hazard, immediate action will be taken 
to correct the problem, including the installation of a gas 
control/venting system. 

paragraph 3 

"Changes in type, locat1on, and quant1ty of hazardous waste disposed 
of at the facil1ty, wh1ch occur after the survey plat and record of wastes 
have been filed, will be reported to EID and the County Clerk." 

There will be no additional hazardous waste disposed of at this facility 
without first obtaining a RCRA perm1t for such activity 

-
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page 16 

page C-1 

paragraph 3 

"The Post-Closure Plan will be amended, as necessary, to reflect 
changes in operating plans or facility designs, or in closure or post
closure operations. The amended Post-Closure Plan will be submitted 
to EID for approval." 

Delete the last sentence and add to the first sentence:"following EID 
approval.". 

paragraph 3 

"During closure of the pond and sump area, MW1, MW4, and MW11 
will be removed." 

Following conversations with HLA and receipt of Spartan's January 
1986 Progress Report, MW1, MW2, MW3 MW4, and P-1 will be 
plugged and abandoned. The closure plan should be corrected to 
include all the appropriate wells. 

page C-1 #3 

"no other replacement wells are plan ned." 

Preliminary results of the vertical profiling indicate substantial 
contamination increasing with depth (phone conversation between 
Tom Burger, HLA, and Kent Bostick, El D, January 9, 1986) in the deeper 
saturated zone as indicated in well #14. Spartan will install packers at 
the elevation of the upper fine-grained unit which separates the upper 
and lower saturated zones to reduce the hydrualic connection 
between the two zones. Should it become evident that this procedure 
is ineffective in substantially reducing the downwara flow component, 
Spartan will, at least partially, plug any monitor well which is screened 
in both the upper and lower saturated zone. Monitoring of the lower 
saturated zone will still be required. In addition to this issue, Spartan 
will be submitting a post-closure permit application in March, 1986. It 
will be necessary for Spartan to maintain a ground-water monitoring 
system pursuant to the requirements of HWMR-2 Section 206.D. Under 
the corrective action order to be issued, both on and off-site ground
water monitoring will be requ1red to accurately def1ne the extent of 
contammation and the progress of the remedial action Clearly, 
"replacement vveils", and poss1biy oti:er wells w1ll be required dunng 
th1s post-closure per1od. 

page c-2 #2 

Quarterly parameters are to also include cadmium, chrom1um 
(hexavalent and tnvalent) lead, and n1ckel. 

r .. 



page C-3 #6 

"The concentration of hazardous waste constituents m the ground 
water have already been determined." 

Concentrations in the lower saturated zones have not been clearly 
defined. Additional deeper wells screened in discrete flow zones will 
be necessary to address this issue. 

in addition to the above mentioned issues, closure and post-closure plans relating to 
landfills must consider the following issues: 

--the estimated amount of hazardous waste and hazardous waste constituents in 
the area to be closed; and 

--the mobility and expected rate of migration of the hazardous waste and 
hazardous waste constituents. 

As previously discussed, closure activities will commence immediately following 
final approval of the plans with these and any other modifications that result from 
the public notice included. 

If you have any questions regarding this notice, please contact Ms. Alice Barr, 
Hazardous Waste Section, New Mexico Environmental Improvement Division, 
Harold Runnels Building, 1190 St. Francis Drive, P.O.Box 968, Santa Fe, New Mexico 
87504-0968 or call (505) 827-2934. 

Sincerely, 

Peter H. Pache 
Program Manager 
Hazardous Waste Section 

cc: Duff \Nestbrook, EID Legal 
Kent Bost1ck, EID Groundwater Sect1on 
Richa~d iVlitzelfe!t, Distnct I EID 
Buddy Parr, EPA Reg1on VI 
Thomas Burger, Harding Lawson Associates 
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TEC:HNCLCGV, INC:. 

FEDERAL EXPRESS 

March 21, 1986 

State of New Mexico 
Environmental Improvement Division 
1190 St. Francis Drive 
Santa Fe, New Mexico 87504 

Attention: Mr. Peter H. Pache 

Dear Mr. Pache: 

4901 Rockaway Blvd .. SE 
Rio Rancho. New Mexico 87124 

P.O. Box 1784 
Albuquerque. New Mexrco 87103 

Phone (505) 892-5300 
TWX 910-989-1657 

Spartan Technology, Inc. (Sparton) has received the New Mexico 
Environmental Improvement Division (EID) "Closure Plan Modifications" 
letter dated February 17 and the "Public Notice" dated February 20. 
Spartan submits these comments in response to those communications. 
In doing so, Sparton reserves all its remedies and the right to contest 
any or all proposed modifications should the parties be unable to agree 
on a Closure Plan or Post Closure Plan. 

Sparton's comments on EID's Closure Plan comments are as follows: 

Page 8, Paragraph 2 

The comment of EID is acknowledged. 

Page 13, Paragraph 3 

We cannot agree with EID's comments and the implications of those 
comments. For Sparton to build the desired cap to appropriate 
specifications, Sparton has to remove some of the sump area. Placing 
the removed materials in the impoundment is clearly a better environ
mental choice than leaving them undisturbed as suggested by EID. 
Furthermore, to move those materials from one area about fifteen feet 
to the impoundment area is not a "disposal" under RCRA which would 
require a permit. We realize the cost estimate has already been 
increased by $3,400 to reflect EID's proposed modification. On 
reflection, that adjustment and modification seems wholly unnecessary 
and the $3,400 could be better spent on remediation. 

subsidiary of SP8RTON CORPORATION 
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Mr. Peter H. Pache 
Environmental Improvement Division 
March 21, 1986 
Page Two 

Page 21, Paragraph 2 

We believe it would be more appropriate to state that Spartan will 
respond to the contamination in accordance with the regulations. We 
do not feel it is appropriate to characterize the site as a landfill. 

Page 21, Paragraph 3 

We propose to add at the end of the paragraph: "If any contamination has 
migrated out of the facility, Spartan will follow the same procedures 
as described under 'A. Old Drum area' above." 

Page 24, Paragraphs 3 and 4 

We agree with the proposed modifications. 

Appendix D 

We currently intend to use Rocky Mountain Analytical Laboratory in 
Arvada, Colorado and NUS Laboratory in Houston, Texas for the closure 
and post-closure activities. We reserve the right to use any other 
qualified laboratory that meets formal EID criteria. 

Guidelines for Sample Bottles and Preservatives 

\Je cannot agree to acidify ground-water samples for metals prior to 
filtration. There is no regulatory basis for such a requirement. 
Furthermore, this would have the effect of releasing into solution 
both mineral metals and adsorbed metallic ions. The result would be 
falsely elevated values which do not represent the in situ ground
water conditions. 

Sample Collection and Preservation 

Soil samples collected for laboratory analysis of volatile constituents 
will be collected in chemically clean, wide-mouth glass jars of sufficient 
capacity to allow at least one repeat analysis. Screw caps which have 
teflon liners will be used. Care will be taken to clean the sample jar 
rim of any soil particles, prior to screwing on the cap. Soil samples 
collected for analysis of volatile organic constituents will be 
immediately refrigerated or stored in an ice chest after collection. 

SP_·.:.\RTCN TEC:HNCLCGY, INC:. 
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Mr. Peter H. Pache 
Environmental Improvement Division 
March 21, 1986 
Page Three 

Appendix·F - Item #24 

Soil cuttings will be analyzed with an HNU meter in the field. If a 
higher than background reading is obtained, the soil will be disposed 
either as backfill within the lined surface impoundments to be closed 
(see our comment under "Page 13, Paragraph 3") or off site as a 
hazardous waste. 

Appendix F - "Appendix A - I tern 17. Chemical Information Sur.1man·." 

It should be noted that the Chemical Information Summaries provide the 
vapor pressure for each organic substance. 

Appendix G 

We agree with the proposed modification. 

Appendix I 

We have revised all cost estimates to reflect EID's proposed r.1odifications. 

Comments at Top of Page 5, EID Letter 

We agree that the area to be paved may need to be modified based on the 
results of the vadose investigation and other relevant data. Closure 
costs will be adjusted according to any such modification agreed to by 
Sparton and EID. 

Vadose zone venting is a relatively new technology for the reduction of 
dissolved volatile organic compounds in ground-water. This technique 
is most promising when used in conjunction with other remedial tech
nologies, and has the effect of shortening the duration of ground-water 
cleanup. This technology will be considered in the design of the site 
remedial program. 

We disagree that the integrity of the asphalt cap would be threatened 
by organic vapors in the soil. The subgrade, which will be a granular 
material, will provide passive venting of the area around the cap. If 
the presence of the organic vapors in the soil were deletereous to 
asphalt, this effect would have already been noted in the northwest 
parking lot, near the surface impoundments, and in the south parking 
lot. These parking lots, which are constructed of asphalt, overlay 
concentrated regions of the contaminant plume. 

Sf:2,~~TCN TECHNOLOGY, INC:. 
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Mr. Peter H. Pache 
Environmental Improvement Division 
March 21, 1986 
Page Four 

Page 11, Paragraph l 

Spartan's comments on EID's Post-Closure Plan comments are as follows: 

We agree with the first two paragraphs. 

With respect to air sampling in the building, Spartan already performs 
air monitoring within the building as part of its industrial hygiene 
program. If the presence of an impermeable barrier at the ground 
surface were likely to cause the concentration of organic vapors in 
the underlying soils such that these vapors could enter the building 
and cause a health threat, this would already have been detected by 
the ongoing air monitoring program. The building floor is such an 
impermeable barrier, which has been in place for many years, and which 
covers a far greater areal extent than the projected cap. 

Spartan ~•ill continue air sampling under its industrial hygiene program. 
Obviously, if any hazardous conditions are detected, immediate action 
will be taken to correct same and to protect our employees' health. 

Page 15, Paragraph 3 

\~e do not believe our proposed plan involves any "disposal" of hazardous 
waste at the site. We agree that hazardous wastes, if any, generated 
at Spartan, will not be disposed of on site without the appropriate 
RCRA permit. See our comments under Closure Plan, Page 13, Paragraph 3. 

Page 16, Paragraph 3 

We agree with the modifications. 

Pace C-1, Paragraph 3 

We agree with the modifications. 

Page C-1, #3 

Concerning the EID comments regarding the use of packers in wells which 
are screened in both the upper and lower saturated zones, the use of 
packers is intended as a temporary measure until we can resolve questions 
about the vertical distribution of contamination and the hydraulics of 
the saturated zone. Investigations are already underway to answer these 
questions. However, if it becomes evident that any of these wells are 

SP.-2\RTCN TEC:HNCLCGV, INC:. 
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Mr. Peter H. Pache 
Environmental Improvement Division 
!-larch 21, 1986 
Page Five 

worsening the ground-water condition and that the packers are ineffective 
at substantially reducing the problem, Sparton will, at least partially, 
plug any such monitoring well. 

The ongoing investigations include computer modeling of ground-water flow 
and of solute transport in the saturated zone. These models will be used 
to determine, in consultation with EID, the need for any additional on
site monitoring wells. We agree that monitoring of the lower saturated 
zone will be necessary in any event. 

Concerning the EID comments in the last two sentences beginning with 
"under the corrective action order to be issued" we are compelled to 
make the following response, since our silence might be construed as 
agreement with your statements: 

First, Sparton wishes to repeat its desire to appropriately resolve 
and remediate the contamination on the Sparton site. Sparton has been 
very aggressive in its studies and plans for doing so and has already 
spent in excess of $600,000 in this effort and in trying to satisfy the 
demands of the regulations and the EID. We do not and cannot agree that 
a corrective action order is appropriate or applicable, for reasons we 
have previously discussed. Nor does Sparton feel a corrective action 
order is necessary to achieve reasonable remediation goals. Such an 
order will sioply impose one more layer of costly bureaucratic proce
dures on a problem that has already gone too long without addressing 
the substance of clean-up. We are expending significant amounts of 
money that could better be spent removing the contamination. Our previous 
plan for solving the problem has been rejected and we are about to spend 
another $140,000 on a Closure Plan that does little, if anything, to 
remediate the contamination. Surely, there must be a better way. 

Page C-2, #2 

We do not see great value in adding specific metals to the quarterly 
parameters, since dissolved metals will travel with the specific
conductance plume. Annual evaluation of metals would provide sufficient 
information about the progress of ground-water reclamation. However in 
the spirit of compromise, we are willing to add cadmium, total chromium, 
and nickel to the quarterly parameters. Lead has been evaluated in 
ground-water samples by the EPA, by the EID, and by two contract labora
tories retained by Sparton. Lead has never been detected in any ground
water sample obtained from the site. 

SP·.:.\~TCN TEC:HNCLCGV, INC:. 
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Mr. Peter H. Pache 
Environmental Improvement Division 
March 21, 1986 
Page Six 

Page C-3; #6 

We agree that our ongoing investigation will determine the need, if any, 
for additional deeper wells screened in discrete flow zones. 

Finally, with respect to the list of issues on Page 7, we feel it is 
misleading to call this site a landfill. We cannot possibly estimate, 
with any level of reliability, the amount of hazardous waste or hazardous 
waste constituents in the area to be closed. The mobility and rate of 
migration can be roughly estimated and will be a part of our ongoing 
investigation. 

We respectfully request that EID revise its proposed modifications to 
reflect the above comments, before Spartan implements the closure 
activities. 

Very truly yours, 

SPARTON TECHNOLOGY, INC. 

Richard D. ~1ico 

Vice President and General Manager 

cc: Mr. Blair Thompson 
Mr. Jon DeWitt 
Mr. Tom Burger 

RDM:mds 
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5ii=i.\~TON 
4901 Rockaway Blvd., SE 

Rio Rancho, New Mex1co 87124 
P.O. Box 1784 

Albuquerque, New Mexico 87103 
Phone (505) 892-5300 

TWX 910-989-1657 

TEC::-iNCLCGY, INC:. 

March 21, 1985 

Director . 
New Mexico Environmental Improvement Division 
725 St. Michael Drive 
Santa Fe, New Mexico 87504-0968 

Attention: Hazardous Waste Section 

Subject: Financial Responsibility Requirements 

Gentlemen: 

Sparton Technology, Inc. (Sparton) has operated a hazardous waste storage 
facility (NMD083212332) at 9621 Coors Road, Albuquerque, New Mexico. In 
compliance with New Mexico Hazardous Waste Regulations [206.C.3.h.(2)], 
Spartan previously has obtained liability insurance for sudden and non
sudden accidental occurrences. 

In January, our Insurance carrier, Stuart Smith Mid-America, advised us of 
non-renewal of their current ElL (nonsudden) policy. During January, 
Shand-Morahan, a previously significant market for this coverage, announced 
a lack of capacity for the required limits, and shortly thereafter with
drew from the market altogether. National Union Fire Insurance Company 
(NUFIC) of the AIG Group has made a proposal for our required coverage. 
The proposed annual premium was 3.27 times the cost of the expiring policy. 
Further, the proposed minimum retention was $100,000, or double that of 
the expiring policy. In addition, the proposed coverage was limited to 
legal liability excluding provision for clean-up costs, and excluded claims 
for known contamination or pending litigation, thus eliminating coverage 
for future claims arising from the current situation at our Coors Road 
facility. Swett and Crawford were also requested to quote, and declined. 
Other possible markets were considered, but none can provide the required 
insurance, While coverage is available (at high cost) for impa~rments 
which may occur in the future, no coverage is available for known events 
leading to future liability. 

Spartan no longer operates the surface impoundments or the solvent sump 
at its Coors Road facility. All hazardous wastes are currently being stored 
in containers for less than 90 days. Therefore, any environr:Jental impair
ment has already occurred, and would be excluded from the proposed NUFIC 
policy. Simply stated, the available ElL coverage would provide no useful 
protection and would not meet regulatory requirements. 

subsidiary of SP .:--RTCN CCRPCRATION 
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New Mexico Environmental 
Improvement Division 

March 21, 1985 
Page Two . 

We have reviewed the financial tests for self-insurance as de~cribed in 
206.C.3.h.(6). In our opinion we are unable to meet these tests. 

Therefore, at this time, we are notifying you of our difficulty in meeting 
the yegulatory requirements. Our policy with Stuart Smith expired on 
March 15, 1985. As you can see, the unavailability of additional EIL 
insurance is entirely beyond our control. We request any information 
on how Spartan can meet its regulatory obligations, and will cooperate 
to the fullest extent possible. 

Very truly yours, 

SPARTON TECHNOLOGY, INC. 

(. ~ .\~\··_._. 
rtichard D. !1ico 
Vice Pr~siden'c and General Manager 

RDM:mds 

cc: Mr. Blair T~ocpson (2) 
rtr. Too BU!:ger / 
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53=J~~TCN 
TEC:HNCLCGV, INC. 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

July 2, 1985 

Mr. C. Kelley Crossman 
Environmental Scientist 
Hazardous Waste Section 
State of New Mexico 
Environmental Improvement Division 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Mr. Crossman: 

REC;!'/EO 
au\.., JIJL Q 8 L'-J.. 

'-J• ~·; HOUSiON 
•• J.,.;-t. 

4901 Rockaway Blvd .. SE 
Rio Rancho, New Mexico 87124 

P.O. Box 1784 
Albuquerque, New Mexico 87103 

Phone (505) 892-5300 
TVVX 910-989-1657 

As noted in your letter of June 10, Spartan Corporation; including its various 
divisions, lost its environmental liability insurance coverage due to non
renewal by the insurance carrier, Stewart Smith, effective March 15, 1985. 
Recent investigation by our insurance agent has resulted in no progress. 
We are advised that there has been no positive change in the availability 
or cost of the insurance sought since our letter of March 21, 1985, informing 
you of our difficulty in securing such coverage as is required to maintain 
compliance with New Mexico Hazardous Waste Regulations [206.C.3.h.(2)]. 

As a result of these recent efforts to restore our environmental liability 
insurance coverage, we must advise you that our position remains as expressed 
on March 21. Again, we request any information on how Spartan can meet its 
regulatory obligations, with our assurance of cooperation with your department 
to the fullest extent possible. 

Sincerely, 

SPARTON TECHNOLOGY, INC. 

Richard D. Mica 
Vice .President and General Manager 

cc: Mr. B. Thompson - S~arton Corporation / 
Mr. T. Burger - Hardmg Lawson Assoc. v 
Mr. J. DeWitt - Varnum, Riddering, Schmidt & Howlett 

RD:-.I:mds 
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TECHNCLCGV, INC:. 

CERTIFIED MAIL 
REI'URN RECEIPT REQUESTED 

July 2, 1985 

Mr. C. Kelley Crossman 
Environmental Scientist 
Hazardous Waste Section 
State of New Mexico 
Environmental Improvement Division 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Mr. Crossman: 
L oJr 

/ 

{J / U_. 0 I J ~ / -:_ 

4901 Rockaway Blvd .. SE 
Rio Rancho, New Mexico 87124 

P.O. Box 1784 
Albuquerque, New Mexico 87103 

Phone (505) 892-5300 
TVVX 910-989-1657 

As noted in~letter of June 10, Spartan Corporation, including its various 
divisions~sheg_)ts environmental liability insurance coverage due to non
renewal 5y tile insurance carrier, Stewart Smith, effective March 15, 1985. 
Recent investigation by our insurance agent has resulted in no progress. 
We are advised that there has been no positive change in the availability 
or cost of the insurance sought since our letter of March 21, 1985, informing 
you of our difficulty in securing such coverage as is required to maintain 
compliance with New Mexico Hazardous Waste Regulations [206.C.3.h.(2)]. 

As a result of these recent efforts to restore our environmental liability 
insurance coverage, we must advise you that our position remains as expressed 
on March 21. Again, we request any information on how Spartan can meet its 
regulatory obligations, with our assurance of cooperation with your department 
to the fullest extent possible. 

Sincerely, 

SPARTON TECHNOLOGY, INC. 

Richard D. Mica 
Vice President and General Manager 

cc: Mr. B. Thompson - Spartan Corporation / 
Mr. T. Burger - Harding Lawson Assoc.V 
Mr. J. DeWitt - Barnum, Riddering, Schmidt 6 Howlett 

RDM:mds 

subsidiary of SP,~~N CORPORATION 
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ATTACH~1EIH 11 

~HND ROSE FOR ALBUQUERQUE, I~EW t~EXICO 



U • S • DEPARTMENT OF COMMEJ.l.CE 
Weather Bureau 

vrHTD SUMMARY 

ALBUQUERQUE 
I.at: 35° 03' N. 

BERNALILLO COU!-JTY 
Long: 106o 37' vl. 

NEW NEXICO 
Elev: 5310 Ft. 

The vrind records summ&.rized cover the 10 yeB.r period January 1, 1949 through 
December 31, 1958, a total of 8?,648 hourly observations. The records were 
made at the Weather Bureau Airport Station located at the Municipal airport .. 
1tJind instruments vrere e::..""J)osed on a support 22 "5 feet above the roof of the 
AdnLi.nistrlltion Building and t~7 u) feet above ground leveL There ·Here no 
h~l.gher nearby obstructions to affect the vJind records. 

The Municipal airport and K:!.rtland Field is J.ocn.ted about 4 rrd.les southeast of 
dovmtown Albuquerc:ue near the vwatern edge of a ne.qrJ.y flat mesa which rises 
gradually towards the c2.st to tho base of tho So.ndi;,l. !lnd 1'1an?..s.no mountains nbout 
8 miles clist.cmt. These mo"Lmt.::d.ns form a north .. soul:.h phi:i.in with pe<'..lcs ;Jcove 
10,000 feet. Tijer:ts pas~1 betvJC0n the moun"t.ain l'Bnges lit::s n.lm:1S"C c.liroct1y 
east of th8 stn.:t.i.on <.>.nd under cert-7lin synoptic conditions gives rise ·c.o moderate 
to strong enstcrly vlindso About 1/B mile vwst ::tnd northwest the land fB.lls of£' 
rapidly to the Rio Grande V8.1ley floor ~·rhich slopes to the river some 2 milus 
west of the statione> v·Tost of the river the terrn.in rises gr::tdu::tlly to the 
continent::tl divide some 90 miles distant A.nd P..pproximA.tely 8,000 feet above 
sea level. The Bio Gr.'lnde w.tlley runs north-south, n"lrrouine upstrer1m to a 
c:;myon some 60 rniles north and \·rid.ening out to the south. 

G. F. Von Eschen 
State C1imlltologist 
Wen.ther Bureau Airport Station 
Albuquerque .:1 New Mexico 

P.NNU~L wnm ROSE 
(Period of record J:m. 1, 19L1.9 - Dec. 31, 1958) 

Scale % 
,__....:,.. _ __, ___ _..... ____ .. 

4 12 
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AlBUQUERQUE 

~liND S lliMARY 

AVERAGE HOURLY 1:JIND VELOCITY-mph 
(Period of record Jan. 1, 19LI9 - Dec. 31, 19.58) 

I 
DIR: I JAN. FEB. MAR. APR. MAY JUNE JULY ATJG. SEPT OCT. 

l~ I 7.7 7.8 7.8 8.2 8.4 7.8 7.7 6.8 6.8 6.9 

mm 6.6 6.7 6.7 6.9 7.2 6.7 6.6 6.6 6.4 6.4 

NE 5.2 .5.1 .5.3 5.9 6.5 5.9 6.7 6.2 6.0 5.5 

ENE 7.5 .5.7 7.5 9.13 9.0 8.5 9.5 9.1 8.8 8.3 

E 11.7 13.8 13.9 . :u1~·s 15.1 15.4 14.7 12.9 14.2 12.9 

ESE 9.6 11.3 9.2 1h.1 12.5 12.4 12.4 11.1 11.9 9.6 

SE 6.3 6.4 7.4 8.6 9.0 9.1 9.9 8.5 7.8 7.3 

SSE 8.9 8.5 9.4 10.6 11.5 11.4 10.0 9.2 9.5 10.2 

s 9.5 8.4 10.6 11.1 11.3 11.1 9.2 8.4 9.2 9.4 

ssw 8.1 7.7 8.8 10.4 11.1 9.6 8.5 7.4 7.2 7.4 

SIV 6.6 7.4 9.0 9.7 9.1 8.8 7.5 7.0 6.9 6.3 
• 

wsr,, 8.4 8.4 10.2 10.9 9.5 9.1 7.5 7.2 6.7 o.o 
H 9.3 9.3 12.8 12.0 10.4 0.6 6.8 6.5 6.6 7.9 

~n:M 8.8 10.9 13.5 13.1 11.1 9.4 7.9 7 .L~ 7.4 8.4 

}.W 8.5 10.1 13.6 12.8 9.6 8.9 7.1 6.6 7.1 7.6 

}.T}."W 9.5 9.0 10.8 10.6 9.1 9.0 7.9 7.6 7.6 7.7 

10. 7.91 8.3 9.9 10.9 10.11 9.6 8.9 7.0 C.2 o.o 

NEill MEXICO 

NOV. DEC. 

7.7 7.6 

6.3 6.7 

5.4 5.3 

7.8 6.4 

13.1 9.7 

8.4 6.9 

6.0 5.7 

7.7 7 • .5 

8.0 7.3 

6.5 6.4 

6.2 6.8 

8.8 7.4 

7·.6 8.3 

8.1 9.7 

B.B 9.5 

8.6 8.6 

7.4 7.0 
.. 

I 
l 

·'· I 
ANN. ! 

I 
I 

1.6 I 

6.6 

5. 7 ' 
' 

8.2 I 

13.9 

11.0 l 
7. 7 l 

I 

9.6 
l 

9~6 

8.5 
I 

I 
7o7 

8.7 

9.2 

io.2 

9.4 . 

9.0 

8. 7 

. ' 
t 
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AIBUQUERQUE NEW MEXICO 

WIND SUMMARY 

PERCENT OF TIHE liLND FROM INDICATED DIRECTION 
I 

(Period of record JP.n. 1, 1949 .~Dec. 31, 1958) I 

I 
DIR: JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT, OCT • NOV. DEC. MrNg I 

; 

l 

16 
I 

N 15 13 9 8 9 8 G 10 9 12 17 ,., 
I 

i 

NNE 7 7 5 3 4 4 5 4 h 5 7 8 5 ., 
! 

NE 4 4 3 2 2 2 .3 .3 .3 . .3 4 5 3 

ENE 2 2 1 2 2 ~ 2 2 .3 2 ~ 2 2> 

E 4 4 4 7 7 6 7 7 8 7 6 4 6 
I 

ESE 5 5 4 7 7 7 7 7 7 7 6 5 6 I 
I 

SE 10 11 9 10 9 10 13 11 13 13 10 12 11 
I 
\ 

SSE 6 5 7 6 7 7 7 7 7 7 6 6 6 
[ 

'i 
s G 7 9 9~ 10 10 9 G 10 11 7 6 9 

I I. i 

I 
ssw 3 3 4 4 5 5 4 4 4 3 2 2 4 l 

SW 4 3 5 5 6 6 6 5 5 4 5 
I 

7 3' I 

I 
3 5 6 5 6 5 5 4 4 4· WSW 3 2' ? i 

I 

4 5 4 
i 

w 8 8 7 7 6 6 5 4 .3 6 I 

l 
WNi.J 4 6 e 8 6 6 5 4 4 3 J! 3' 5 I 

I 
I 

!\W 7 9 8 7 6 5 5 6 6 5 0 7 7 i 
I 

NNW 10 10 8 6 6 6 6 6 5 6 9 s 7 ! 
i 
I 
I 

CAlM 4 .3 3 2 2 2 2 4 3 3 5 6 3 I 
I 
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ALBUQUERQUE NENl MEXICO 

I . 

NUMBER OF OBSERVATIONS BY DIRECTION & VELOCITY i 
(Period of record J~. 1, 1949 - Dec. 31, 1950) 

I 

i 
MilES PER HOUR 

DIR: I 0-3 4 ... 7 8-12 13-10 19-2L~ 2S-31 32-30 39-L6 b7+ I 
I 

N 125.5 4229 3300 025 122 27 4 
""j 

1 I 
I I 
I 

600 2356. 13L5 '170 I 

NNE 17 10 I 

I 

NE 652 1.506 452 63 10 2: I 
I 

E:NE 314 722 356 267 69 13 2 I 
I 

E 479 977 001 1342 941 391 79 21 1 l 

I 
ESE .540 1754 1169 1000 .576 210 51 15 5 

SE 1214 4187 3191 693 lf;2 66 20 6 I 

I SSE .523 1071 1937 969 269 106 27 6 
! 

s 025 2667 2205 1332 443 1h2 53 10 1 

SS'tv 378 1270 906 423 11.5 4L~ L~ 1 

SH 674 1869 1251 404 106 37 6 7 

WSW 503 1379 1120 .507 147 42 16 1 i , I 

'tv 059 1759 1121 7.55 31.5 J.2D 29 4 1 ·: I 
TrJNN 564 1412 1099 791 368 139 35 '·4 2 : 

: 

2003 464 175 6 
I 

NW 1002 1101 921 27 I 
I . 

NNW 729 2312 1751 999 323 07 7 1 ·.I 
I 

CAL!! 2951 
! 

' 

'.l;OT: 14150 .. 32361 23113 11477 4467 1617 362 00 13 
---1.. I 

\ 
ABQ 6/J/60 - 100 

\ 



ALBUQUERQUE WIND ROSE 48-78 

January 

HOUR N NE E SE s sw w NW CALN 
0- 3 31 13 8 17 10 4 4 7 6 
3- 6 33 14 7 15 9 5 5 6 6 
6- 9 34 14 7 13 11 4 5 7 6 
9-12 34 6 4 7 15 8 9 13 5 

12-15 21 4 4 7 17 13 13 17 4 
15-18 22 5 5 10 18 11 11 14 5 
18-21 29 9 9 18 11 6 6 7 4 
21-24 30 12 9 17 10 4 5 7 5 

TOT 29 10 6 13 12 7 7 10 . 5 

February 

HOUR N NE E SE s St..J w NW CALM 
0- 3 24 13 10 19 11 5 6 8 5 
3- 6 27 13 9 18 10 5 5 8 5 
6- 9 31 11 7 15 11 5 5 8 7 
9-12 27 5 4 7 13 12 11 16 4 

12-15 14 3 5 6 15 15 17 23 3 
1 8 17 4 5 7 15 12 14 24 2 
1 L• . .:L, 1 28 9 8 16 11 6 8 12 2 
21-24 26 11 10 18 10 5 7 9 4 

TOT 24 9 7 13 12 8 9 13 4 

March 

HOUR N NE E SE s sw w NW CALM 
0- 3 19 8 9 19 14 8 9 9 3 
3- 6 20 10 '. 9 20 14 6 8 7 5 
6- 9 25 9 8 16 15 6 6 9 6 
9-12 18 5 5 4 16 15 17 17 3 

12-15 10 3. 3 4 16 17 21 23 1 
15-18 11 2 3 5 17 14 20 26 1 
18-21 21 6 6 13 15 8 14 17 1 
21-24 22 6 11 16 15 7 12 9 2 

TOT 18 6 7 12 15 10 14 15 3 

Numbers are percentages 



ALBUQUERQUE WIND ROSE 48-78 ., 
April I 

HOUR N NE E SE s sw w NW CALM 
0- 3 18 9 12 20 13 8 9 9 3 
3- 6 20 10 13 24 12 6 6 7 "3 ._, 
6- 9 25 8 9 15 15 9 8 8 4 
9-12 13 3 6 7 16 20 18 15 2 

12-15 7 2 3 7 18 22 21 19 1 
15-18 8 2 3 8 20 17 20 22 1 
18-21 16 4 6 13 18 11 14 17 0 
21-24 17 6 13 17 13 8 12 12 2 

TOT 15 5 8 14 16 13 14 14 2 

May 

HOUR N NE E SE s sw w NW CALM 
0- 3 14 7 16 25 14 6 8 7 2 
3- 6 17 11 14 25 13 6 6 5 3 
6- 9 24 7 9 14 15 9 8 9 4 
9-12 10 3 5 7 18 23 19 13 2 

12-15 6 2 3 5 19 25 24 14 1 
15-18 8 3 4 8 20 20 20 16 1 
18-21 12 5 7 13 21 13 13 15 1 .. 
21-24 16 6 15 21 16 7 10 8 1 

TOT 13 5 9 15 17 14 13 11 2 

June 

HOUR N NE E SE s sw w NW CALM 
0- 3 13 7 17 25 17 7 6 5 3 
3- 6 15 12 ~- 17 28 13 4 3 5 3 
6- 9 26 8 10 12 14 10 7 10 4 
9-12 12 5 4 6 14 23 22 12 2 

12-15 9 3 3 6 17 23 24 15 1 
15-18 8 3 5 8 18 20 21 14 1 
18-21 11 5 9 15 21 14 13 12 1 
21-24 14 7 16 24 16 6 8 7 1 

TOT 14 6 10 16 16 13 13 10 2 

Numbers are percentages 
~ 



ALBUQUERQUE WIND ROSE 48-78 

July 

HOUR N NE E SE s sw w NW CALM 
0- 3 14 8 17 26 18 4 5 5 3 
3- 6 18 12 15 25 14 3 3 5 4 
6- 9 25 9 9 15 15 7 6 9 4 
9-12 13 5 5 7 13 19 20 15 2 

12-15 9 4 5 9 14 19 23 16 1 
15-18 7 4 10 14 15 18 19 12 1 
18-21 9 6 12 23 20 14 9 7 1 
21-24 11 7 15 29 20 6 5 5 1 

TOT 13 7 11 18 16 11 11 9 ·. 2 

August 

HOUR N NE E SE s sw w NW CALM 
0- 3 14 10 16 27 16 4 4 6 4 
3- 6 21 13 13 23 14 3 4 5 6 
6- 9 28 11 8 14 13 5 6 8 6 
9-12 15 4 4 6 14 18 19 15 3 

12-15 9 4 5 6 14 20 25 15 2 
1 ·a 9 5 8 10 13 20 20 13 1 
1 ..... ~1 10 6 12 20 20 13 11 7 1 
21-24 12 7 16 28 19 6 5 6 2 

TOT 15 8 10 17 16 11 12 9 3 

September 

HOUR N NE E SE s sw w NW CALM 
0- 3 12 12 17 28 14 5 4 5 4 
3- 6 20 13 ,. 16 24 12 2 3 4 5 
6- 9 30 11 10 15 12 4 3 8 6 
9-12 16 5 6 7 17 19 14 13 3 

12-15 7 3 5 7 17 22 22 14 1 
15-18 8 3 7 10 17 20 21 13 2 
18-21 10 5 11 22 24 11 7 7 2 
21-24 11 7 18 29 18 5 4 5 3 

TOT 14 7 11 18 16 11 10 9 3 

Numbers are percentages 



ALBUQUERQUE WIND ROSE 48-78 

,~, 

) 
October 

HOUR N NE E SE s sw w NW CALM 
0- 3 19 13 15 25 12 3 4 4 5 
3- 6 25 15 12 23 10 3 2 4 5 
6- 9 33 12 10 14 12 4 3 5 7 
9-12 19 4 7 7 17 16 11 15 5 

12-15 7 3 5 8 21 .,., 
<:.<:. 18 13 2 

15-18 8 3 5 10 25 20 16 12 2 
18-21 11 6 13 29 21 7 6 5 2 
21-24 14 9 16 27 14 5 5 5 4 

TOT 17 8 10 18 16 10 8 8 4 

November 

HOUR N NE E SE s sw w NW CALM 
0- 3 26 15 11 19 9 5 4 6 6 
3- 6 31 15 9 15 10 4 4 6 7 
6- 9 35 12 7 13 10 4 5 7 7 
9-12 28 5 5 5 14 11 10 16 6 

12-15 16 3 5 7 19 17 13 16 4 "' 
15-18 15 3 5 9 22 16 12 13 5 ,,. 
18-21 20 8 11 25 13 5 6 8 4 
21-24 23 11 14 21 10 3 6 8 5 

TOT 24 9 8 14 13 8 7 10 5 

December 

HOUR N NE E SE s sw w NW CALM 
0- 3 30 15 8 15 10 5 4 7 7 
3- 6 33 14 ,. 7 12 10 4 4 7 8 
6- 9 36 13 7 12 10 4 4 7 7 
9-12 35 7 3 6 12 9 9 14 5 

12-15 21 4 3 7 17 13 12 17 6 
15-18 21 5 4 10 18 13 11 12 6 
18-21 25 10 9 22 12 6 5 7 6 
21-24 28 14 8 17 10 5 6 7 6 

TOT 28 10 6 13 12 7 7 10 6 

Numbers are percentages 



ALBUGUERGUE WIND ROSE 48-78 

Annual 

HOUR N NE E SE s sw w NW CALM 
0- 3 20 11 13 22 13 5 5 6 4 
3- 6 23 13 12 21 12 4 4 6 5 
6- 9 29 10 8 14 13 6 6 8 6 
9-12 20 5 5 6 15 16 15 14 3 

12-15 11 3 4 7 17 19 19 17 2 
15-18 12 4 5 9 18 17 17 16 2 
18-21 17 7 9 19 17 10 9 10 2 
21-24 19 9 13 22 14 6 7 7 3 

TOT 19 8 9 15 15 10 10 11 4 

Numbers are percentages 

,. 



ATTACHMENT 12 

ALTERNATIVE GROUNDWATER MONITORING PROGRAM DOCUMENTATION 

c:: 



.... .... 

6. Spartan has already implemented its long-term ground-water 
monitoring strategy. The concentrations of hazardous waste 
constituents in the ground water have already been determined. 

7. Spartan intends to assess the rate and extent of migration of 
hazardous waste constituents in the ground water by a combination 

8. 

·of two methods. Historical data from on-site monitoring will be 
evaluated in an empirical app.:-oach. Ground-\.;ater modeling \-lill 
also be used to evaluate the rate and extent of migration of 
hazardous waste constituents as well as other parameters of 
concern. The most notable other parameters of concern include 
a number of volatile organic constituents \-Jhich will be evaluated 
by a combination of three techniques, including evaluation of 
historical on-site data, ground-water modeling, and soil-gas 
testing. 

Additional information, including an assessment of the vertical 
distribution of contaminants and an assessment of vadose zone 
contamination, will be obtained in the next site investigation. 

Spartan will continue to make determinations of ground-water 
quality according to the schedule indicated above until final 
closure of the facility and until completion of the anticipated 
ground-water remedial program. Spartan will continue to comply 
with the record-keeping and reporting requirements specified in 
the regulations. 
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