
r' 
~ 

Department of Energy 
Alh.Jquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Hr. Michael Burkhart, Director 
N. M. Environmental Improvement Di vi.sion 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Mr. Burkhart: 

NOTICE OF VIOLATION (NOV) DATED JANUARY 8, 1988 

The enclosed information is the DepB!rtment of Energy's (DOE) officiaL 
response to the New Hexico Environmental Improvement Division's (lED) Nutice 
of Violation (NOV) that was transmitted in a letter dated January 3~ 1988 
and received January 12, 1988. Although further discussion is rec1uired on 
specific deficiencies, DOE has attempted to respond as fully as possible. 

The following.nelineates DOE's response: 

DEFICIENCY 1: The Part A certification was not dated. 

Response: The DOE's November 25, 1987 submittal of a revised Par-e B 
hazardous waste permit application to the EID's Hazardous Waste Progra~ 
included an amended, dated Part A application. 

It is unclear why Section 202.E. was also cited in this deficiency. EID's 
NOV cites a deficiency in DOE's Part A and does not cite deficiencies in the 
Notification Form requirements that are referenced in Section 202.E. 
However, a revised Notification Form has been prepared and included (see 
enclosure #1). -

DEFICIENCY 2: Manifests for shipments of recyclable solvents and precious 
metals were not available for review. 

Response: Enclosed are copies of various manifests for the shipping of 
recyclable metals and solvents (see enclosure #2a). Although some of these 
manifests are not the form specified in the regulations, they have served 
the purpose of tracking the recyclable material from generator to recycler · 
for over ten years. We have since implemented administrative instruments t:• 
ensure the use of the required manifest form, Environmental Protection 
Agency (EPA) Form 8700-22, and i.f necessary, EPA Form 8700-22A (sP.e 
enclosure #2b). 
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Mr. Michael Burkhart 2 

DEFICIENCY 3: There is no ground-water monitoring at the Area P landfill, 
the surface impoundment at Area 16 or the solvent disposal area at 
Area 16-Building 340. 

Response: The DOE has recently requested a ground~water monitoring waiver 
for the TA-16 Area P landfill and the TA-16 s~=face impoundment following 
the drilling of seventeen bo=eholes in the area (see enclosure #3a). Four 
of these holes were completed as Resource Conservation and Recovery Act 
(RCP..A) ground-water monitoring wells at t~1e limit of the landfill's waste 
management area, three downgradient and one upgradient. They have been 
screer.ed partially in the alluvium above the tuff and partially in the tuff 
below to intercept any liquid which might travel along the interface between 
tbe two materials. Four additional holes were completed as wells to detect 
the presence and exchange of any perched ground water between the canyon 
creek and the landfill. Three boreholes were completed around the landfill 
as neutron moisture access holes, as was one at the TA-16 surface 
impoundment and one (200 ft. deep) towards the end of the mesa. To date, no 
free-flowing ground water has been observed in any of the boreholes. 
Gravimetric moisture data was collected from all the boreholes aud also 
suggests the unlikely occurrence of free-flowing ground water in the 
subsurface (sec enclosure #3b, "Site Geology and HydTology of Technical Area 
16 Area P"). The DOE has, therefoTe, based its waiv2:r. request o.•l th8 
absence of saturated flow vTithin the upper 200 ft beneat!L TA-16 Ar..·rol. P 
l:~nrifill and TA-16 surface impoundment. 

DOE is in receipt of the EID's December 22, 1987 letter deferring a decision 
:cr;gard.ing our ground-water monitoring waiver pending receipt and e·raluation 
o£ ::1d.diti.ona.l information. The material that DOE agreed to provide by 
February 1988 is enclosed (see enclosure #3c) as well as analytical data 
from the surface. water and sediment sampling performed in December 19H7. 
Th·'" information hereby provided and that which was previously sent, along 
wit}'J supporting documentation from our waiver at TA-54, demonstrate the low 
pote~tial for migration. The requirement to install additional ground-water 
monitoring wells in an area with no evidence of free-flowing ground water in 
the upper 200 ft. is inappropriate at this time. However 1 we will continue 
to inspect our existent monitoring wells for evidence of quantities of water 
sufficient t0 sample. 

It is unclear exactly where EID considers a "solvent dispos3.l area at 
Area 16-Building 340" to be located. However, following the November 19, 
1987 meeting betweer~. EID, DOE, and the Los Alamos National Laboratory 
(LA.NL), and review of the EPA inspection checklist and transillittal letter 
dated October 13, 1987, DOE is interpreting this reference tv indicate the 
National Pollutant Discharge Elimination System (NPD:C:S) penaitted outfall. 
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Mr. Michael Burkhart 3 

The outfall at TA-16-340 does not qualify as a RCRA disposal unit and would 
consequently not require ground-water monitoring. This outfall is currently 
regulated by the Federal Water Pollution Control Act (WPCA) under the DOE's 
NPDES permit. This permit (NM0028355) specified certain parameters which 
must meet particular concentration levels prior to discharge. These 
parameters and their respective concentrations are derived from sample 
results of a typical process discharge. The analytical results of the 
sample collected to represent a typical discharge from the manufacture of 
high explosives at IJU{L indicated the presence of solvents. In response to 
these solvents, the permit specifies a Chemical Oxygen Demand (COD) 
parameter and a corresponding permissible discharge concentration. The 
release of solvent from this discharge point is, therefore, a regulate~ 
activity under a federally issued NPDES permit. 

Because the outfall is regulated by the NPDES permit, it does not fall under 
the jurisdiction of the RCRA statutory and regulatory authority. 
Specifically, the expressed intent of both the RCRA and the New Mexico 
Hazardous Haste Act (NMHT~A) precludes the simultaneous regulation of an area 
by both the RCRA and the HPCA and requires that duplication of enforcement 
efforts be avoi:led (see RCRA Section 1006(a) and (b), and NMHlJA Section 
74-4-3.1). In support of this position, the regulations clearly exempt 
industrial wastewater point source discharges subject to Section 402 of the 
Clean Water Act (NPDES) from the definition of solid waste (see HWMR-3 
Section and 20l.A.4.a.(2)40CFR261.4(a)(l)) and thereby from the definition 
of hazardous waste. If the NPDES discharge is not a hazardous waste, it 
cannot be construed as a RCRA disposal unit. 

DEFICIENCY 4: Containers of hazardous waste being accumulated at TA-33-39, 
TA-43, and TA-51 were not marked. 

Response: He have ensured that all containers of hazardous waste being 
accumulated at TA-33-39, TA-43-1, and TA-51 are marked appropriately (see 
enclosure 4). 

A.t TA-1+3-1, all hazardous ;,raste is stored in a designated area and is either 
labeled with the container's contents or a hazardous waste sign as required 
by Section 204.B.3.a.(2). It should be noted that in EID's inspection 
checklist, the inspector (B. Hamilton) states "outdated products, not 
labeled as H. w. (hazardous waste) but na:ne of compound is present." The 
labeling requirements for satellite storage allow either method of 
identification. 

At TA-51, it is uncertain from EID's NOV what containers of hazardous waste 
are referenced. Activities at TA-51 do not generate hazardous waste. 
Several drums of a. roofing material may have been stored at a nearby 3.rea 
(TA-51 West) at the time of the inspection and may not have been labeled. 
These drums contained a product and, therefore, would not have required 
hazardous waste labeling. 
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DEFICIENCY 5: Containers of hazardous waste being accumulated at TA-53 were 

not labeled. 

Response: We have ensured that all containers of hazardous waste at TA-53 

are labeled (see enclosure #5). 

DEFICIENCY 6: The design capacity at TA-54 Area L had been exceeded. 

Response: Over capacity at TA-54 Area L is partly the result of 
circumstances beyond DOE's control. Many of our efforts to ship hazardous 

waste to acceptable off-site commercial disposal facilities have been 
thwarted by several facilities' already overloaded conditions. We continue 

to agressively work the off-site disposal problem. 

As previously mentioned, our November 26, 1987 submittal of a revised Part B 

hazardous waste permit application to the EID's Hazardous Waste Program 
included an amended Part A application. As per discussion with EID 
Hazardous Waste Program staff on September 22, 1987, the Part A included an 
increase in storage capacity to addrees DOE's waste storage needs. Also 

included in the Part A are waste minimization efforts that would help 
alleviate the large volume of waste being stored at TA-SL~ Area L. 

DEFICIENCY 7: Tanks being used to store hazardous waste at Area L for less 
than 90 days ~vere not labeled. 

Response: In response to this noted deficiency, DOE \·rill address the tanks 

identified by Hr. Hamilton at the DOE, LANL, and EID meeting of November 19, 

1987 as the tank truck and the rectangular tank on the concrete pad at TA-54 

Area L. Please note that EID's inspection checklist specifically stated 
that the tank truck was labeled with a hazardous waste sticker. To ensure 

that hazardous waste labels are in place on any and all tanks that contain 

hazardous waste, inspections of these tanks are performed and inspection 

logs completed. Laboratory policy also reinforces the importance of proper 
labeling with upper management and employees directly handling the uaste 

through the use of Administrative Requirements (AR) in the "Health and 
Safety Hanual." 

DEFICIENCY 8: Detailed chemical and physical analyses have not been 

obtained from waste streams at Area 16-Building 340, wastes awaiting 
laboratory results at Area L, equipment and material possibly HE 
contaminated at Area 16 prior to treatment, storage and/or disposal. 

Response: Pursuant to DOE's EID approved waste analysis plan (see enclosure 

#8, EID's December 10, 1985 letter approving the waste analysis plan revised 

in response to BID's August ?.6, 1985 NOV and EID's letter iated November 4, 
1985 -Violation 13), we utilize both prior knowledge of the waste 
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generation process and typically perform chemical analyses to identify the 
contents of waste. This approach has also been acknowledged and determined 
to be acceptable by EPA inspectors on this and a previous inspection dated 
January 22, 1986. If there is no reason to believe that a change in process 
has occurred, analysis is only repeated periodically to ensure accuracy and 
currency. Hence, the waste is not being stored without prior knowledge 
necessary to handle it in accordance with the treatment, storage and 
disposal requirements of Section 206.B.3.a. 

Drums noted during the inspection were awaiting confirmation analyses at 
TA-54 Area L prior to shipment off-site and treatment on-site. Off-site 
commercial disposal facilities and LANL internal policies mandate that LAJIT~ 

sample and analyze either every drum of waste or representative samples from 
drums hatched with the same waste before treating or shipping. 

DEFICIENCY 9: The Contingency Plan has not been updated to identify the 
primary emergency coordinator. 

Response: The Part B Contingenc~r Plan identifies the primary emergency 
coordinator in our Part B submittal dated November 25, 1987 (see 
enclosure #9) • 

:-DEFICIENCY 10: Waste analyses are not maintained in the operating record 
for wastes that have not previously been burned. 

Response: The ·Hastes indicated by the EID have previously been burned. 
DOE's Part B hazardous waste permit application describes the thermal 
treatment referred to in the NOV as a current practice so as to comply with 
Section 206.C.ll.c. Also, in more than one instance, the EID inspector has 
been informed of this practice during previous site visits. Furthermore, as 
can be seen upon review of the operating record at TA-16, Building 200, Room 
125, reference has been made regarding the nature of the waste being 
burned. Due to the volume of information comprising this operating record, 
it has not been included in this response. 

In addition, the regulatory citation referenced in EID's noted deficiency 
does not require that waste analyses be maintained in the operating record. 
Section 203.C.2.c. does make this a requirement. In fact, the latter 
citation was used in EPA's transmittal letter summarizing the findings of 
last year's inspection (1/27,#28/86) citing the same violation. This EPA 
summary letter was transmitted to LANL on April 25, 1986. EID's letter 
stated that EPA's findings had been reviewed and no violations actually 
existed. 

•· 
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DEFICIENCY 11: The following information was not available in the operating 
record for Area P: 

a. a map showing the location and dimensions of each cell 

b. the contents of each cell and location within the cell 

Response: All available information noted in deficiency #11 can be found in 
the operating record and the closure plan. Due to the nature of the waste 
that was disposed of in the TA-16 Area P landfill and its associated safety 
concerns, no more information can be obtained. Every attempt was made to be 
as specific and accurate as possible. 

DEFICI~~CY 12: LAJ~ has failed to prepare a ground-water monitoring 
assessment outline for those areas identified in #3 (TA-16-340, Area P 
landfill, TA-16 surface impoundment). 

Response: DOE has amended its closure plan for TA-16 Area P landfill to 
include a more comprehensive ground-water monitoring program (see enclosure 
#12). Although a ground-water monitoring waiver has been requested by DOE, 
the above-noted program would be initiated in the event quantities of ground 
water are encountered sufficient for sample collection and analysis. This 
monitoring program contains collection and analysis. This monitoring 
program contains a ground-water assessment outline. 

The TA-16 surface impoundment closure plan also contains a ground-water 
monitoring plan should free-flowing ground water be encountered. A 
commitment to evaluate and, if necessary, remediate any ground-water 
contar!lination has been included. 

A ground-water assessment outline would not be required for the outfall at 
TA-16-340 because it is not subject to RCRA ground-water monitoring 
requirements (see "Response" to "DEFICIENCY 3"). 

DEFICIENCY 13: LANL has failed to develop a closure plan for the hazardous 
waste management unit at Area 16-Build.ing 340. 

Response: It is unclear where a hazardous waste management unit exists at 
TA-16-340. We are assuming, as in our response to DEFICIENCY 3, that EID is 
referring to the NPDES outfall. A closure plan would not be required for 
the outfall at TA-16-340 because it is not subject to RCRA regulation (see 
"Response" to "DEFICIENCY 3"). 

DEFICIENCY 14: LANL has managed hazardous waste at Area 16-Build.ing 340, an 
area not specified on the Part A. 
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Response: Inclusion of the permitted outfall at TA-16-340 on the Part A 
application is not necessary because it is not subject to the RCRA 
regulatory requirements (see "Response" to "DEFICIENCY 3"). 

DEFICIENCY 15: The Part A does not specifically identify what is being 
treated and/or stored and/or disposed of, but disposed of on-site. 

Response: It is DOE's interpretation that the words "to be treated, stored, 
or disposed" in Section 302.A.4.a.(l5), imply those wastes that could expect 
to be generated. This would include those wastes that DOE may generate in 
the future. For this reason, DOE has tried to be as inclusive as possible. 

Again, it is unclear why Section 202.E. was cited in this deficiency. The 
deficiency cited is for suggested inadequacies in the Part A and does not 
cite inadequacies in the Notification Form requirements. 

DEFICIENCY 16: The Part A does not identify all past, present, and/or 
future hazardous waste management activities, such as the hazardous waste 
management unit at Area 16-Building 340 and the surface impoundment at 
Area 16. 

Response: In DOE's request to revise its Part A application dated 
August 17, 1987, the surface impoundment at TA-16 was included in an attempt 
to identify all past, present, and future hazardous waste management 
activities. This request was denied in EID's letter dated September 9, 
1987. DOE has since provided additional information regarding the TA-16 
surface impoundment in DOE's most recent Part A revision submittal 
(November 25, 1987). DOE feels this constitutes proper identification of 
the surface impoundment at TA-16. 

The outfall at TA-16-340 does not constitute a hazardous waste management 
unit (see "Response" to DEFICIENCY 113) and therefore would not require 
inclusion in the Part A application. 

DEFICIENCY 17: There are 10 drums of transformer oil at TA-53, HPF-14 for 
which a determination had not been made as to whether the oil is a hazardous 
waste. 

Response: Adherence to the AR contained in LANL's "Health and Safety 
Manual" is required at LANL to ensure facility-wide control over the 
management of hazardous waste. Specifically, AR 10-3 (see enclosure ffl7a) 
requires Group Leaders to be knowledgeable of the waste his or her group 
generates and ensure that it is handled properly. The non-hazardous waste 
status of the drums of transformer oil was known by the user group at the 
time o£ the inspection; however, not by the inspection escorts. The 
transformer oil was not a waste but rather a product intended for use in 
another transformer. Enclosed (see enclosure #17b) is a certification by 
the group leader that this \vas indeed the situation. 
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DEFICIENCY 18: A determination has not been made as to whether the 4 USMC 
tanks at Area L are being used to treat a hazardous waste. 

Response: The 4 USMC tanks at TA-54 Area L have never been used to treat 
hazardous waste. The tanks were formerly used for storage of waste oil. 
DOE will, however, close them pursuant to interim status closure standards. 
Closure plans for the 4 USUC tanks, the tank truck, and the rectangular tank 
have been included for your review and subsequent approval (see 
enclosure #18). 

DEFICIENCY 19: Inspection checklists were not available for the tanks at 
Area L. 

Response: Enclosed for your review are inspection checklists for TA-54 
AreaL from several dates before the inspection (see enclosure #19). These 
checklists were available at TA-54 Area L and TA-59-03 at the time of the 
inspection. It should be noted, however, that the EPA inspector indicated 
that applicable inspections were being performed on his checklist. 

Based on this submittal, DOE believes that all issues referenced in the NOV 
have been resolved. If you have any questions regarding this submittal, 
please contact Mr. James Phoenix (667-5288) of my staff. 

8218A 

Enclosures 

Sincerely, 

Harold E. Valencia 
Area Manager 

cc w/Enclosures: A. Davis, Region VI, EPA, Dallas, Texas 



LIST OF ENCLOSURES 

1. Notification Form 

2a. Various Manifests 
2b. Administrative Instruments 

3a. Request for Groundwater Monitoring Waiver 
3b. "Site Geology and Hydrology of Technical Area 16 Area P" 
3c. Surface Water and Sediment Sampling Results 

D. B. Stevens Report of Soil Hydraulic Properties 

4. Photographs of TA-33-39 Containers and TA-43-1 Designated 
Storage Area 

5. Photograph of TA-53 Containers 

6. Refusal Letters 

7. BLANK 

8. December 10, 1985 and November 4, 1985 Letters from EID 
to DOE 

9. Primary Emergency Coordinator 

10. BLANK 

11. BLANK 

12. (date) Letter from DOE to EID Amending Area P Closure 
Plan 

13. BLANK 

14. BLANK 

15. BLANK 

16. BLANK 

17a. Administrative Requirement 10-3 
17b. Transformer Oil Certification 

18. TA-54 Area L Tank Closure Plans 

19. Inspection Record Form for TA-54 Area L 
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EPA Form 8700-12 (Rev. 11-86) Previous edition is obsolete. PAGE 1 OF 20 Continue on reverse 
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Signature Neme and Otficiel Title (type or print) 

EPA'-8700-12 (Rev.11..U) R.,.._ 

PAGE 2 OF 20 
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:W. •nd all.nached IDcuments. •nd thllt based on my inquiry of those individuals immediately responsible for 

_..__.._~thNYIM'IIIII'IMiinlonn#ltion is true, accurate. and complete. I amawere that 
ilflot'Mat/on, IBdudinslthe~ of fine and imprisonment. 

Name and Official Title (type or print) Date Signed 

~PA Fonn 8700-12 (Rev. 11 -815) Rewne 
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Date Signed 
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Name and Official Title (type or print) 

~PA Fonn 8700-12 (Rev. 11·8&) Revel'l8 

PAGE 6 OF 20 

Date Signed 

I 

·I 
r 
t 
I 
I 



Name end Official Title (type or print) Date Signed 

EPA Fonn 8700.12 (Rev. 11-85) Reverse 



Dete Signed 

EPA Form 8700-12 (Rev. 11-86) Reverse 
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Com......, a-nical Product Huerdoua Westea. Enter the four-digit number from 40 CFR Pan 261.33 for each chemical substance 
your instelletion handles which may be a hezardous waste. liM edditionalllheets if necessary. 

Signature Date Signed 

EPA Form 8700·12 (Rev. 11·85) Reverae 

--·--PAGE 9 OF 20- - · I 
j 
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llazanlaua W..... from Spedfic Souroe.. Enter the four-digit number from 40 CFR Pert 261.32 for uc:tllie18d hazardous waste from 
l!peeific sources your installation hendles. Use 8dditional 8he8ta if necessary. 

4 

1 

7 

. of Nal••* ........,. w ..... M.rtt 'X' in the tx1us corl'eiii)OIIding to the cNnlcteristics of non listed hazardous wastes 
,_. inalallation handles. (See 40 CFR Plllf• 261.21- 261.24) •. •• . 

Date Signed 

EPA Form 8700-12 (Rev. 11-86) Revene 
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Haurdous Wastes from Nonspecific Sources. Enter the four-digit number from 40 CFR Part 261.31 for each listed hazardous waste 
from nonspecifiC sources your installation handles. Use additional sheets if necessary. 

B. Hazardous Wastes from Specific Sources. Enter the four-d1g1t number from 40 CFR Part 261.32 for each l1sted hazardous waste from 
specif1c sources your installat•on handles. Use add1t1ona1 sheets if necessary. 

Commercial Chemical Product Hazardous Wastes. Enter the four-dig•t number from 40 CFR Part 261.33 for each chem1cal substance 
your installation handles which may be a hazardous waste. Use add1t1onal sheets if necessary. 

_ Uated Infectious Wastes. Enter the four-digit number from 40 CFR Part 261.34 for each hazardous waste from hosp•tals. vetennary hos
pitals, or med1cal and research laboratories your installation handles. Use additional sheets if necessary. 

E. Characteristics of Nonlisted Hazardous Wastes. Mark ·x· in the boxes correspondmg to the charactenst1cs of nonhsted hazardous wastes 
your •nstallation handles. (See 40 CFR Parts 261.21 - 261.24) 

0 2. Corrosive 
(0002) 

0 3. Reactive 
(0003) 

0 4. TOXIC 

(0000) 

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. 

Name and Official Title (type or print) Date Signed 

EPA Form 8700-12 (Rev. 11 -85) Reverse 
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Hazardous Wastes from Nonspecific Sources. Enter the four-d1git number from 40 CFR Part 261.31 for each listed hazardous waste 
from nonspecific sources your installation handles Use additional sheets if necessary. 

Hazardous Wastes from Specific Sources. Enter the four-d1g11 number from 40 CFR Part 261.32 for each listed hazardous waste from 
specif1c sources your installation handles. Use add1t1ona1 sheets if necessary. 

Commercial Chemical Product Hazardous Wastes. Enter the four-d1git number from 40 CFR Part 261.33 for each chem1cal substance 
your installation handles wh1ch may be a hazardous waste. Use add1t1ona1 sheets if necessary . 

. L.i8ted Infectious Wastes. Enter the four-dig1t number from 40 CFR Part 261.34 for each hazardous waste from hospitals. vetermary hos
pitals. or med1cal and research laboratories your installation handles. Use additional sheets if necessary. 

E. Characteristics of Nonlisted Hazardous Wastes. Mark ·x· in the boxes corresponding to the charactenst1cs of nonllsted hazardous wastes 
your anstallation handles. (See 40 CFR Pans 261.21- 261.24) 

0 2. Corrosive 
(0002) 

0 3. Reactive 
(D003) 

0 4. Toxic 
(0000) 

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 offine and imprisonment. 

SigNture Name and Official Title (type or print) Date Signed 

EPA Form 8700-1 2 (Rev. 1 1 -85) Reverse 

PAGE 18 OF 20 



1. Haurdous Wastes from Nonspecific Sources. Enter the four-digit number from 40 CFR Part 261.31 for each listed hazardous waste 
from nonspecific sources your installation handles. Use additional sheets if necessary. 

B. Hazardous Wastes from Specific Sources. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from 
specific sources your installation handles. Use additional sheets if necessary . 

. Commercial Chemical Product Hazardous Wastes. Enter the four-digit number from 40 CFR Part 261.33 for each chemical substance 
your installation handles which may be a hazardous waste. Use additional sheets if necessary. 

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 tha 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. 

Signature Name and Official Title (type or print) Date Signed 

EPA Form 8700·12 (Rev. 11·85) Reverse 
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•. Hazardous Wastes from Nonspecific Sources. Enter the four-digit number from 40 CFR Part 261.31 for each listed hazardous waste 
from nonspecific sources your installation handles. Use additional sheets if necessary. 

Hazardous Wastes from Specific Sources. Enter the four-digit number from 40 CFR Part 261.32 for each listed hazardous waste from 
specific sources your installation handles. Use additional sheets if necessary . 

. Commercial Chemical Product Hazardous Wastes. Enter the four-digit number from 40 CFR Part 261.33 for each chemical substance 
your installation handles which may be a hazardous waste. Use additional sheets if necessary. 

u.ted Infectious Wastes. Enter the four-digit number from 40 CFR Part 261.34 for each hazardous waste from hospitals. veterinary hos
pitals. or medical and research laboratories your installation handles. Use additional sheets if necessary. 

E. Characteristics of Nonlisted Hazardous Wastes. Mark ·x· in the boxes corresponding to the characteristics of nonlisted hazardous wastes 
your installation handles. (See 40 CFR Parts 261.21- 261.24) 

0 1. Ignitable 0 2. Corrosive 
(000 1) (0002) 

~~ 
0 3. Reactive 

(0003) 
0 4. Toxic 

(0000) 

I cenify under penalty of law that I have personally examined and am familiar with the information submitted in 
this and all an ached documents. and that based on my inquiry of those individuals immediately responsible for 
obtaining the information,/ 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. 

Name and Official Title (type or print) Date Signed 

EPA form 8700-12 (Rev. 11-85) Reverse 

PAGE 20 OF 20 



ENCLOSURE #2A 
VARIOUS MANIFESTS 



Pleue print or type (Form designed for use on elite (12-pitch) typewri1er) Form Approved OMB ~ 2050-0039 E I Q, xp~res 8 UNIFORM HAZARDOUS r· Generator's us EPA ID No. Manifest Document No. -
lo5.ttd3 

2. Page 1 l lnformatk>n in the shaded areas WASTE MANIFEST NftOB9001 051 s of 1 is not req• 1ired by Federal law. 
3. Generator's Name and Mailing Address 

A. State Manifest Document Number PA~ AM tf . jsTATIONARY t;QUlP 
11-0S Al.ANOS NM a·;;s~f} li., State Generator's ID ~.: 4. Generator's Phone ( 505 ) 667-59~1 ~~,$:(; .... ': . ------·· .--.-. Transporter 1 Company Name 5. t •J8 l':PA ID ~!IJmber tc:· ·State Transporter's ID .... .. · ls.AF_EJ'Y-1(1 f'r=llri CORP Tl r.no;,1 ru .. n•as D. Transoorter's Phonl605.1884-22.77 7. Transporter 2 Company Name 8. US EPA ID Number E. State TraniDO'rter's ID 

I F. Transporter's Phone 
9. Designated Facility Name and Site Address 10. US EPA ID Number IG7SIIfte f~'s ID ~AFETY-KLEEN CORP. . , 

-!2720 GIRARD NE 
H. Facility's Phone : ---~LBUQUC::RQUEt NM 87107 

I ~ 

~lil.lnnn~n .... -, ,.., ·- . 50 .~11Jl4-2277 
11. ~DOT Description (Including Pf'9per Shipping Name, Hazard Class and 10 NumMr) 

12. Containers 13. 14. I, 
Total Unit w~"'/t., 

G HM 
No. Type Ouani1tv Wt!Vol E a. 

N ~ASTE PtTROLEU" hAP~THAt 
E .X COMBUSTifjLE LIQUIDt UN1255 

I 0" '-7;- F DOOl R (EPA, lGhiTABILITY, DOul) 14. 
T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above 

FOR RECYCLE 
" 

15. Special Handling Instructions and Additional Information 

7-00ti-01-1050 
7o5483 6PT 
TERt< 04 aK B741 

11. GENERATOR'S CERTIFICATION: 1 hereby declare that tht contents of this consi.gnment are fully and accurately described above by proper sh1pprng name and are classified, packed, marked, and labeled, and are in all respect~ 1n proper condi11on for transport by h1ghway accord1ng to applicable 1nterna1•ona1 and nat1onal government regulations. 
If 1 am a large quantity gen..-ator, 1 certify that 1 have a program In ~lace to reduce the )'olume and toxicity of waste. generated to the ~ree I have ~~m•ned to be econom•cally practicable and that I have Hlected t a precticabla methd~ of treatment, atoraga, or diSI)O&al currently avll able to me wtuc minim.•z" the pr-nt and future threat to hu~~ealth and the environme~~ ~ il I am a am all quantity runerat~ have·~ faith 

I 
etl011 to m1n1m1Ze my wute generation and aelect the waate management mel t !BIIS available to me an that I,E alford. Date 

~ 1 ~yped~a:l (\ \'.~\-nd let; .\.~0 DU ~\\~~ ) ti~h,8 ,~, lt'1 '(" ~ 
~rl: /~ 

T 17. Transporter 1 Act<iowledglnrtint of Receipt of Materials T t \' '\\ I Date R 
14. Prtnt~me(2 • ISignat~~ • I~Oh v"3 .15 N 
-~ ~ C:::. . f" I $ ( s • c;.,., ~· ,/1 ~ ~ --p 

0 18. Transporter 2 Acknowledgement of Receipt of Materials J Date R 
T Printed/Typed Name !Signature Month Day Year E 

I I I 
R 

19. Discrepancy Indication Space 

F 
14. 
c 
I 
L 
I 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. T 

I Dale ly 
p~t)~~ fo~K-WG..L'- I Signatur~ u.14J ~ Rnluaz t72fol4,Tj 

EPA Form 8700-22 (Rev. 9-66) previoua editions obaolete 
1290 

Safety Kleen. (9·86) 6 
ORIGINAL - RETURN TO GENERATOR 



Ple8H print or type (Form dHigned for UH on elite (12 pitch) typewriter) 
'OMB N ' F App orm roved. o. 2050-0039. Exoires 9-30-88 

~ UNIFORM HAZARDOUS ,1. Generator's us EPA 10 No. Manifest Document No. 2. Page 1 ~ Information in the sharJed areas 
WASTE MANIFEST NM0590010515 ' 165~&7 ,0f 1 is not required by Federal law. 

3. Generator's Name and Mailing Address 

· ~-'Stp ~o/1~ Docwment Number 
PAH AM 

' . - I I< f:. ,.:S. - ' 
ROAD DePT 

- . .._ . ) ,,_, ~as Aj.AHOS ,. .. 57544 ~;. State ~·s ID ' -· 4. Generator's Phone ( 505 ) 667-5276 
~..:~ J'/14.)· 5. Transport'er 1 Company Name ' ~. . ~.~ r US EPA ID Number ~c:- Slate Transporter's 10 

. l--
'-111 li~ 

lc;;.ar::S:TV-k'J FF.,. CllAP 
Tl nno;.1 O&O&OA D. T 's PhONII:tHi.IA.Aa-2..277 

7. Transporter 2 Company Name 
B. US EPA ID Number E. State TransPOrter's ID I F. Tranaporter's Phone 

9. Designated Facility Name and Site Address 10. US EPA 10 Number G. State Facility's ID ~AFETY-KLEEN CORP. 720 GIRARD NE 
jALBUQUEitQUt t NM ti7107 

I H. Facility's Phone 
LMnnni"'ROa;) Ia 

1\0 ,./Aiia-~~'77 11. ~DOT Description (Including Proper Shipping Neme Hszerr:t CIBSS end 10 Number) 12. Containers 13. 14. I. 
G 

Total Unit Waste No. 

~ 
' 

No. Type Quantity WWol 

E a. 
IIIASTE PETROLEU~ hAPHTHAt 

N 

~ 

~s 
E COMBUSTIBLE LIQUID, UN1255 

I DM p D001 

R (EPA, IGhlTAoiLITY, DOOl) A 
T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Usled Above 
K. Handling Codes for Wastes L1sted Above FOR RECYCLE 

15. Special Handling Instructions and Additional Information 

7-00&-01-1074 
~~;~a~. 6PT 

WK 8_7.1 16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of thia consignment are fully and accurately described abOve by proper shtpp~ng name and 
are eluaifted, packed, marked, and labeled, and are in all reapects in prQper t;Ondition for tranaport by highway accordtng to applicable internattonal and nattona/ 
government regulations. 
If I am a large quantity generator, I certify that I haw a program In~- to reduce tiM volume and toxiolty of wute generated to the d:y,ree I nave 
determined to be econom•cally practicable and that 1 nave nlected prac!icable methOd of treatment, ltorage, or dtaposal currently avBJ able to me 
whicn minimtzea tne preMnt and future threat to human health and the environment; OR, if I am a amaJI quanttty generator. I nave made a good fatth 

Date 

effot1 to minimtze my wute generation and Hlect the belt wute management method thai ia available to me and thai I can afford. 

~ F:..rinted!T~ Na7f- j /)~( ...e _{ ._£ y 'Signature ~-~A/ 7 ~~ _,_.t:ol/l I~ T 17. Transporter 1 Ackflowledgement of.-f!ieceipt of Materials 
/'1 / --;;;7' Date 

R 

ISignatur~ ... ...LA~ , Month Vey J!!~ 

A ~;ed/Typ#m~ N 

L.~ ~a._ r l

1.5< 
1/0 3 ~ 

s 
.,..._....~ 'a~~-...., 

p 
Transporter 2 Acknowledgement of Receipt of Materials 

Date 

0 18. 
R 

'Signature Month Dey Year 

T Printed/Typed Name E 

I I I 
R 

19. Discrepancy Indication Space 

F 
A 
c 
I 
L 

Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except u noted In Item 19. 

I 20. 
T 

"" Date 

y 

I Print?J~~JfflA_ /{Jo(!_)(:.u.J£ uJs~na/6 ~ /r(rzitu.d<- (/~ /4177 EPA Form 87()()..22 (Rev. 9-86) previous editions obsOlete 
1290 

Safety Kleen. (9-86) 6 ORIGINAL - RETURN TO GENERATOR 



Pt.ae print or type (Fom~ designed forUM on elite (12 pitch) typewr1t r) 
F 

. e . 
orm Approved. OMB No. 205C..0039. Expires 9-30-88 

~ UNIFORM HAZARDOUS r· Generator's us EPA 10 No. Manifest Document No. 
2. Page 1 J Information in the shaded areas 

WASTE MANIFEST Nli0890010515 -165486 ., -~f ~ is not required by Federal law. 
3. Generator'• Name and Mailing AddreiS 

,._ State Manifest Document Number 
iPAN A"' 

t11.1fl uo '-"' .J.J £11 k ~ 
TOOL ROO" 

' 
,_os ALAIIOS ,." 87544 p. State Generator's 10 
4. Generator's Phone ( 505 ) 667-5276 

' . 5. Transporter 1 Company Name e. US EPA 10 Number 
~ State Tranaporter's 10 I .. 

ISAFETY-kLt:-.EN CORP .. 
ILD0510b0408 D. Tran~·· PhontSnsJ8a4-2~77 

7. Transporter 2 Company Name 
8. US EPA JD Number E. State Tranaoorter's JD I F. Transporter's Phone 

9. Designated Facility Name and Site Address 10. US EPA JD Number G. State FacUlty's 10 
SAFETY-KLEEN CORE-e 272.0 GlRAHu '-IE 
ALSUQUER{;jUE, Nl'l 87107 

I H. Facility's Phone 
N .. DOOC..~2.~4 

sn~!i J 11114-2277 
11. ~DOT Description (Including Proper Shipping Name, Hazard Class and 10 Number) 12. Containers 13. 14. I. 

G 

Total Unit Waste No. 

HM 

No. Type Ouantitv WINo I 

E 
N 

a. 
aiASTi; PcTROLEU"' NAPHTHA E X CO,.Bu~TlBLE LI~UlDt UN1!5s 

/ D" 4s-- p 1»001 

R (cPA, lGNlTABlLlTY, 0001) A 
T b. 
0 
R 

c. 

d. 

J, Additional Descriptions for Materials listed Above 
K. Handling Codes for Wastes listed Above IFOA R£CYCL£ 

·~ 
';!" 

1;'-
15. Special Handling Instructions and Additional Information 
7-008-01-1072. 
765486 6PT 
TERR 04 lliK 6741 111. GENERATOR'S CERTIFICATION: I hereby declare that the content. of !Ilia consignment are fully and accurately described abOve bY, proper shipping name and 

are Claallfied. paclced, marked, and labeled, and are In all rnpecl8 in proper conditiOn for tranaport by highway IICCOfding to ipplicab e international and nat1onal 
government regulations. 
If I am 1 large quantity generator, I certify that I have 1 program in ~~- to. reduce the volume and toxicity of wute. oen-ted to the ~'" I have 
determined to be economically practicable and that I have MIICied t e practicable method of treatment, .uwage, or d1~l cuiTently av81 able to me 
which minimizn the PreHn! and future threat to human health and the environment; OR, if I am a amall quantity generator, I have made a gOOd fa1th 
effort to m1nimize my wute generation lnd MIICI the beat wute managem.tnt method that Ia available to me and that 1 can afford. O..re 
Printed/Typed Name I Slgna:r /'Y-l~Jd. /l/UA~" 

Month Day Year :v,~;",h C.rL { LJ.'d . I /t"; I /1- I 8"' .7 T 17. Transporter 1 Acknowledgerr$nt of Receipt of Materials {/ L L DatP. 
R 

lslgn•z~ yt , A 
t;;;hyj ,p; 

A · <inteci!Typed F r:! 6.. /' ,' ~ < 
N 

t":,_Q s 
·~...~~~ 

p 

.., 
Date 

0 18. Transporter 2 Acknowledgement of Receipt of Materials R 

~Signature Month Day Year 

T Printed/Typed Name E 

I I I 
R 

19. Dlacrepancy Indication Space 

F 
A 
c 
I 
L 

Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

I 20. 
T 

Date 

y 

I p/5:J?i~b Ro&~w.J 6 '-'--- ISignatJd~ j/ rzitL;_,t_Li._ t/(3,/L;,J, .. EPA Form 870Q.22 (Rev. 9-86) previous editions obsolete 
1290 

Safety Kleen. (9-86) 6 ORIGINAL - RETURN TO"GENERATOR 



Pleae print or type (Form d · d to es~gne r uae on elite (121)1tch) ~r.) 

Form Approved. OMS No. 2050-0039 Expires 9-3(}.1; 

~ UNIFORM HAZARDOUS f 1. ~nerator'a us EPA 10 No. J Manlfast Document No. 2. Page 1 I Information In the shaded areas 

WASTE MANIFEST Nft0890010515 65484 
of 1 Is not required by Federal law. 

3. Generator's Name and Mailing Addreu 

~ State Manifest Document Number 

PAN AM 
TRANSPORTATION 

·-. 
DEPT 

~ 
.. 

LOS ALAMOS 
HM 87544 

~ State Generator's 10 

4. Generator'sPhone( 505) 667-5178 

~"'. 

5. Transporter 1 Company Name 

t US EPA 10 Number 'C.· State Transporter's 10 

ISAFETV-Kl.EEH CORP. 
t 1.£.051 OliO •oH D. Transporter's PhorM!i!(Q§I A84- 22-77; 

7. Transporter 2 Company Name 

r US EPA 10 Number E. State Transporter's 10 
F. Transporter's Phone 

9. Designated Facility Name and Site Address 
10. US EPA ID Number G. State Facility's ID 

SAFETY-KLEEN CORPe 2720 GIRARD Na:. 
ALBU~UER~UE 1 N"' 87107 

I 1-1. Facility's Phone H"D0008042q4 
~Q! .~AQ4-2277 

11. ~DOT Description (Including Proper Shipping Nama Hazard Class and ID Number) 12. Containers 13. 14. I. 

G HM 
' 

No. Type 
Total Unit Waste No. 

E 

Ouantirv WWol 

N 
a. ..ASTt: PETROLeUM NAPHTHA E X COMbUSTIBLE LIQUID, UN11ss 

2 OM /6V p 0001 

Fl CEPA, lGIIIITABILITV, 00011 
A 
T b. 
0 
Fl 

c. 

d. 

,-~ 

... 
J. Additional Descriptions tor Materials Usted Above 

K. Handling Codes tor Wastes Listed Above 
,8R A£CYCLE 

. 
~~ 

f~ J . ' "'' ... "J 
15. Special Handling Instructions and Additional Information 
7-oo~-ol-10;;j7 76541;4 6PT TERR 04 

-~ o7•H 18. GENERATOR'S CERTIFICATION: I hereby declare that the con'-"la of thia consignment are fully and accurately deecribed &boYe by proper snipp.ng name and 

are classified, packed, marked, and libeled, and are in all ra.pecta In proper COndition for ttanapott by highway -ding Ill IPPfoc:&ble intematoonal and naroonal 

~rnment regulationa. 
If I am a large quantity generator, I certify that I have a program in ~~- to reduce the wlume end toxicity of wute generated to the e:tf,r" I have 

determined to be ec:onomically practicable and that 1 have Nlected t a practicable method of trN!ment, atorage. or doaposal cu"enlly avaJ able ro me 

Which minimitu the preMnt and future threat to human health and the environment: OA, of I am a amaJI quantoty generaror. I have m- a good faJih 
Dare 

effon to minimoze my wute generatoon and Nlect the 1:1881 w.ute managemenr method thar ia avaJial>la to me and !hat I can afford Prln~yped Name f Signatu/ _/, _ rik Month Day Yur 
~ ./!!?:. j '"'' fl :n. 

'"-r w - IJDIJ.~ Lf7 
T 17. Transporter 1 Acknowledge~ent of Receipt of Materials . , v 

DaiP 

R 

!Signa~~ 17D',/.3,P; 

A 
~ted!Typei?"(;;~ N 

)L e> l..., G. ,.. I 'u s 

-- -
p 

Transporter 2 Acknowledgement of Receipt of Materials / 
- v 

Dare 

0 18. 
Fl 

~Signature 
Month Day Yaar 

T Printed/Typed Name E 

I I I 

Fl 

19. Discrepancy Indication Space 

F 
A 
c 
I 
L 

Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

I 20. 
T 

Date 

y 

' 
PrlnL33?~~ _tfoe;:.w£t-L- l Signal5u//UA... ,(/ n,} J j A' fl.- ( 0/21 c;'~ J7 EPA Form 8700-22 (Rev. 9-86) preVious editions obsolete 

1290 
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Pteue print or type (Form deeigned for UN on elite (12-pltch) typewrtter ) 
Form Approved OMS No 2050-0039 E · 9-30-88 xp1res 

UNIFORM HAZARDOUS ,1. Generator's us EPA 10 No. Manifest Document No. 2. Page 1 I Information in the shaded areas 
WASTE MANIFEST "*"08900 10515 j654d5 

of 1 Is not required by Federal law. 3. Generator's Name and Mailing Address 

(J~tJJ i fJ. o. txJ 1 5D 
A - State Manifest Document Number 

PAJII A" IY]41t. ~ro" ; ;·•· HEAUV EQUIP . . ... os ALA,.OS ..... 87544 ~t ~18 Generator's 10 
" 

4. Generator's Phone ( 505 ) 667-5C.76 A-rrtJ1 11tl11 HetJn'Ul.-1. ~·· .".:' 5. Transporter 1 Company Name e. US EPA 10 Number ~;. "State Transporter's 10 :~ 
lsio~FETY-tc:LEEN CORP L TLL051060408 0. Transoorter'a Phont&OS./ 884-2.2.77 
7. Transporter 2 Company Name 8. US EPA ID Number e.-· State Tr•,.__,.•r's ID I t=. Transporter's Phone 9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID ~AFETY-KLEth CORP. 720 GIRARD NE 

H. Facility's Phone 
!ALBUQUERQUE, N" 87107 

1 JIUIInOOOt-104./ ·• _5D ./884.-,277 11. ~DOT Description {Including Proper Shipping Name, Hazard Class and ID Numbllr) 12. Containers 13. 14. I. 
G 

No. Type 
Total Unit Waste No. 

HM 

Quantity WVVol 

E a. 
N 

~ 
iiiASTt PETROLEUI'I NAPHTHAt E CO,.BUSTli;Lt Liii;UIDt UN1255 

I Dl'l <fv p .0001 
R (EPA, I Gt'<ll TAB IL I TV J 0001) A 
T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Usted Above 
K. Handling Codes for Wastes Listed Above FOR RECYCLE 

15. Special Handling Instructions and Additional Information 
7-006-01-1063 
~~~:8~4 6PT 

IIIK 8741 16. GENERATOR'S CERTIFICATION: I hereby declare that the content& of this consignment are fully and accurately described above by proper sh1pp1ng name and 
are cluaifieel, packeel, markeel, and labeleel, and are in all rftPIC!a in proper conditiOn for lraniPQrt by highway according to ~pl1cable International ane1 national 
government regulations. 
If I am a large quantity generator, I certify that I have a program in ~ace to reeluce the volume and toxicity of waste ganerateel to the Clegree I have 
datermineel to be economically practicable and that I have Hlecteelt practicable mathOCI of trutment, atorage, or diiPQS&I currently available to me 
which min1mizeathe pr-nt and future threat to human health and the environment; OR, if lam a amaJI quantity generator, I have maele a good faith 
elton to minimize my waste generation and HI- the tMst wute management mathOCithat ia available to me and that I can alford. Date Printed/Typed Name 

~s~~ 'a_ L. h.{-. Month Day Year v. o~;d 4~ GA~_J ~ ~ ,; 
I /tJ 1/..3 I f7 T 17. Transporter 1 Acknowledgement of Receipt of Materials ~ 

Date 
R 
A 

~nted~~~ lSi~~· ~o;;h v3Jfl2 
N 

t(_ -, . CA.~ / ~ ' s 
,; ~,I_J~ 

p 
0 18. Transporter 2 Acknowledgement of Receipt of Materials 

Date 
R 

!Signature 

T Printed/Typed Name 

Month Day Year 
E 

I I I 
R 

1~. Discrepancy Indication Space 

F 
A 
c 
I 
L 
I 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except u noted in Item 19. 
' 

Date 

( 

I Pri"lf~~MA f fJ f' JLuJE "'-- l Signatu15 _tUJAt A _.L f:.,.,h.//1'£ Month Day Year 

I JOI!tf LH I 
EPA Form 870().22 (Rev. 9-86) previous editions obsolete 

1290 

Safety Kleen. (9-86) 6 ORIGINAL- RETURN TO GENERATOR 
! .... _______________ _ 



1'\nse pnnt or tyl)8 (Form designed for ute on elite (12-pltch) typewriter) 
Form Approved OMB No 2050-0039 Expires 9-30-88 

UNIFORM HAZARDOUS r· Generator's us EPA ID No. Manifest Document No. 2. ~age i I Information in the shaded areas 

WASTE MANIFEST. NM0890010515 f57583 of Is not required by Federal law. 
3. Generator's Name and Mailing Address 

A- , -state Manlfest·Oocument Number 
PAN AM 

,:,' .. . HEAVY EQUIP 
: LOS AlAMOS NM 87Sltlt 

r~ State Genarator' s ID 
4. Generator's Phone ( 505 ) 667-5276 r: .. - .. 
5. Transporter 1 Company Name 

6. US EPA ID Number e. .State T~er'aiD 
S~ETY-Kl.EEN CORP. I ILD0510601t08 0. Tr 'a Phof\D\1:) 1 aoot-4C4C r r 
7. Transporter 2 Company Name 

8. US EPA ID Number E. S1ate Transporter's ID L F. Transporter's Phone 
9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID 
SAFETY-KLEEN CORP. 2720 GIRARD NE 

H. Facility's Phone 

AlBUQUERQUE, "" 87107 
I NMD000801t291t 505/884-2277 12. Containers 13. 14. I. 

11. ~DOT Description (Including Proper Shipping Name, HIIZBrrl Class and ID Number) 
Type 

Total Unit Waste No. 

G HM 

No. Quantity Wt!Vol 

E a. WASTE PETROLEUM NAPHTHA~ 
N 

I OM tO p 0001 

E X COMBUSTIBLE LIQUID, UNl 55 R (EPA, IGNITABILITY, 0001) ., A 
T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Listed Above 
K. Handling Codes for Wastes Listed Above FOR llEClCLE 

15. Special Handling Instructions and Additional Information 
1;¥08-0l-10f8 
t~.J8~\ 6P WK 8737 16. GENERATOR'S CERTIFICATION: I hereby declare that tha contents of this consignment are fully and accurately described abOve by proper shipp1ng name and 

are cluaified, packed, marked, and labeled, and are in all rMpeets in proper condition lor tranaport by highway according to appli~le intemat1onaJ and nat•onaJ 

govemment regulations. 
If I am a large quantity generator, I certify that I have a program In place to reduce the volume and toxicity of wasta generated 10 the : I have 

ctatermined to be economically practicatlle and that I have Nlected the practicable method of treatment, storage, or disposal cum~ntly avai e 10 me 

which minimizea the pr ... nt and future threat to human health and the ~ronment; OR, If I am a small quantity generator, I have made a good faith 

effort to minimize my wute generation and select the belt wute management method that ia available to me and that I can afford. Date Printed/Typed NameAA k~ [1~ . 
~ .L~~ MTJ:YIJJ 

~r.~~..,/ JM-
-'.I /I 'L~ I , / 

T 17. Transporter 1 Acknowledgement of Receipt of Materials l/ /""'\ /f - // Date 

R 

Printed!TypedJJer t: K f r/ 'fP' /£ Sign)<}~_/ t:= \ ~ ..._,~ t~thlitl~ 

A 
N 
s 
p 

Transporter hcknowledgement of Receipt of Materials L -
0 18. 

Oate 

R 
T Printed!Typed Name 

Signature 
Month Day Year 

E 

I I 1 

R 

19. Oiacrepancy Indication Space 

F 
A 
c 
I 
L 

Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted In Item 19. 

I 20. ... 

/J 
Date I p~i!r!~AtLA RtleJC-wFLL Slgnat5_~_4-u~ ea/u_cL_t._ tqth111,n . EPA Form 8700-22 (Rev. 9-86) previous editions obsolete 

1290 

Safety Kleen. (9-86) 6 ORIGINAL- RETURN TO GENERATOR 



Plnle print or type. (Form designed lor uae on elite (12·pltch) typewnter) 
Form Approved OMB No 2050-0039 Expires 9-30-88 

l 

UNIFORM HAZARDOUS 11 · Generator's US EPA ID No. WASTE MANIFEST NM0890010515 
3. Generator's Name and Mailing Addreas 
PAN AM 
TOOL ROOM LOS ALAMOS ... 87~-\ 4. Generator's Phone ( 505 ) 66 7-5276 
5. Transporter 1 Company Name 

SAFETY-IU..EEN CORP. 
7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address SAFETY-KLEEN CORP. 2720 GIRARD NE ALBUQUERQUE, NM 87107 

8. 

I 
8. 

I 
10. 

I 

WASTE PETROLEU" NAPHTHA• COMBUSTIBLE LIQUID, UN1255 (EPA, IGNITABILITY• 0001) 

c. 

d. 

J... Additional Descriptions for Materials listed Above 

*OR ltEC1CLE 

15. Special Handling Instructions and Additional Information 

Manlfelt Document No. 2. ofPage i I Information in the shaded areas I 5758-\ ·I Ia not required by Federal law. 

US EPA ID Number 

ILD051060o\08 
US EPA ID Number 

US EPA ID Number 

NMD00080't29't 

f: State Manifest Document ~mber 
~ r~~r ;_ ·7~·: ·'+~~ : 

~·. ~ T1'11Nporter'a'ID 
.D. -•' 'a Phone';llll~l 
£ State Transoorter's ID 
F. Tranaporter's Phone 

G. State Facility's 10 

fi. F.:lllty's Phone 

12. Containers 13. 
Total 

Ouantitv 

14. 
Unit 

WWol 

I. 
No. Type Waste No. 

K. Handling Codes for Wastes Listed Above 

. I f 

11. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this eonaignment are fully and accurately deecribed above by proper sh•PP•ng name and 
are ct-ified, packed, marked, and labeled, and are In all reepeeta in proper condition for tran.port by highway according to applicable inlllrnat•onal and national 
~ment regulations. 
H I am a large quantity generator, I certify that I have a program In place to reduce the volume and toxicity of wute generated to the degree I have 
detemlined to be economically practicable and that I have aelected the practicable method of treatment, ltor~Qe, or dlspoul cum~ntly avaiTable to me 
which minimizll the pr-nt and future threat to human health and the environment; OR, if I am a amall quantity generator, I have made a good faith 
effort to minimize my wute generation and aelect the beat waste man~Qement method that il available to me and that I can alford. 

-
Date 

M~tn o,•r _ 'P!~' 
I Yl/~·1.1/ 

Date 

T 17. Transporter 1 Acknowledgement of Ffeeeipt of Materials A ' J/ / l / J..-. ~ 
R~--~~--~------~~--------~--------------~--~------~~~~~~~~------~~~--~------------; ~ Pnnted!TvrJ({ej:- ( /1) YiJ/;{_ ~~u:~t::~ ,~ /_ ~~tniJZL~J ~~1~8~·-T~r~an~s~po~rte~r~2~Ac~k~n~ow~led~g~e~me~n~t~of~A~~~ip~t~o_f_M~m~e-ri~al~s------~~-----------------------~~~~------------~~---o~a-te __ ~-; ~ PrintedfTyped Name I Signature -- tonth l Dsy l Year 

F 
A 
c 

1g. Discrepancy Indication Space 

L~----------------------------------------------------------------------------------------------_, 
t 20. Facility Owner or Operator: Certification of r~ipt of hazardous materiall covered by thia manifest except as noted in Item 19. - Date 

I • EPA Form 8700.22 (Rev. Hill previous edltiona oblolete 
1290 

Safety Kleen. (9-86) 6 ORIGINAL - RETURN TO GENERATOR 



--§~--

Please print or type. (Form deligned for u• on elite (12-pitch) typewriter) 
Form Approved. OMB No 2050-0039 Exp~res 9·30-8 

UNIFORM HAZARDOUS 11. Generator's us EPA 10 No. Manifest Document No. 2. Pagei l Information in the shaded areas 

WASTE MANIFEST Nft0890010515 157581 
of is not required by Federal law. 

3. Generator's Name and Mailing Address 

~' ~~ ~=nest Oocumen~.:umber 
PAN AM 
STATIONARY EQUIP LOS ALAMOS .... 8751tlt t~. ·.~ ~ator'a ID -~ 
4. Generator's Phone ( 505) 667-5991 

".f... .. ·~ ... 5. Transporter 1 Company Name e. US EPA ID Number 1¢. , State Traf'IIPC)rter'a 1D 
i.SM=ETY-KI.EEN CORP. I tL0051060408 D. . Transoorter's Phone:.V_,, • .,.,-~£ t I 

7. Transporter 2 Company Name e. US EPA ID Number ti. State Transporter's ID I f:. Tranaporter's Phone 
9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID 
SAFETY-KLEEN CORP. 2720 GIRARD NE 

H. Facility's Phone 

ALBUQUERQUE, NM 87107 
I NMD000804291t 505/88lt-2277 i 12. Containers 13. 14. I. 

11. ~DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit Waste No. 

G HM 

No. Type Quantity WWol 

E a. WASTE PETROLEUM NAPHTHA~ 
N 

X COMBUSTIBlE LIQUID, UNl 55 I OM 'tS p 0001 

E 
R (EPA, I&NITABILITY, 0001) A 
T b. 
0 
R 

c. 

d. 

( J. Additional Descriptions for Materials Listed Above 
K. Handling Codes for Wastes Listed Above ,OR RECYCLE 

15. Special Handling Instructions and Additional information 
7-008-0l-10i6 457581 6P TERR 04 WI( 8737 16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of thil conaignment are tully and accurately described above by proper sh1pp1ng name and 

are cfusified, packed, marked, and labeled, lnd are In all rN~ in proper condition tor traniJ)Ort by highway accord1ng to applicable international and natiOnal 

government regulations. 
If I am a farge quantity generator, I certify that I have a program in place to reduce the volume and toxiCity of waata generated to the d~ree I have 

determined to be economically practicable and that I have .. !acted the practicable method of treatment, ltorage, or disposal cu"enlly evai able to me 

which minimizes the pr-nt end future threat to human health and the environment; OR, if 1 am 1 email quantity generator, I heve made 1 good faith 

effort to mimmize my waste generat•on and .. ,act the beat wute management method that il available to me and that I can afford. Date 
Printac:tffyped Name 

ISig~/ ~ M~th Di ,n ......... I II iJ 

T 17. Transporter 1 Acknowledgement~ Receipt of Materi~ 
Date I 

R 
A 

Printed!Typed N~ 
1

/ I L ~.z/_ ( I Signature /) / [ f( s~I(J y iJ It:_ ,'"!j~h Day r1 
N 

I I it; I I 

s · .. -d -p 
0 18. Transporter 2 Acknowledgeme"t of Receipt of Materials --- Date 

R 

'Signature 

T Printed/Typed Name 

Month Day Year 

e 

I I J 

R 

19. Discrepancy Indication Space 

F 
A 
c 
I 
l 
I 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted In Item 19. 

T 

L}_ 
Date 

y 

..... pr!JIFZM. ,, '-,:} f'()c'lLwelL- ISig"fj~., c.hu.-~a£(_,( _L )._ ttf,t7,rJ EPA Form 8700.22 (Rev. e-88) prev1oua editiOII5 obeolete I 
1290 

Safety Kleen. (9-86) 6 ORIGINAL - RETURN TO GENERATOR ·-



Please print or type (Form designed for use on elite (12-pltch) typewriter) 
Form Approved OMB NQ 2050-0039 Expires 9-30-88 

UNIFORM HAZARDOUS ,1. Generator's us EPA 10 No. WASTE MANIFEST NM0890010515 
3. Generator's Name and Mailing Address PAN AM 
TRANSPORTATION DEPT LOS ALAfiiOS NM 8751tlt 4. Generator's Phone ( 505 ) 667-5178 
5. Transporter 1 Company Name 8. iSAFETY-KLEEH CORP. I 7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address SAFETY-KLEEN CORP. 2720 GIRARD NE AlBUQUERQUE, NM 87101 

10. 

I 

Manifest Document No. 2. 1 s1sez 
~ 
--

•• ,. 

US EPA 10 Number ~-ILD0510601t08 D. 
US EPA 10 Number re. 

F. 
US EPA 10 Number G. 

Page l I Information In the shaded areas of J is not required by Federal law. 

State Manifest Oocument~umber 
- '~ t. :··· 
State Generator's 10 

State Transporter's 10 

State Transoorter's 10 
Transporter's Phone 

State Facility's 10 

H. Facility's Phone 
. NMDOOO 80~ 9~4t_ 505/88+-2277 12. Containers 13. 14. I. Total Unit Waste No. 

11. ~DOT Description {Including Proper Shipping Name, Hazard Class and ID Number) G HM 

No. Type Quanti_ty WWol 
E a. 
N 
E 
R 

X 
WASTE PETROLEUM NAPHTHA, COMBUSTIBLE liQUID, UN1255 (EPA, IGNITABILITY, 0001) d- OM p 0001 

~ 1,0 Ar-~--r-----------------------------------------------------~~----~---+~--~~--~--~----------~ 

T b. 
0 
R 

~ 
T 
R 
A 
N 
s 
p 
0 
R 
T 
E 
R 

F 
A 
c 

c. 

d. 

J. Additional Descriptions for Materials Usted Above 
K. Handling Codes for Wastes Listed Above Rill RECYCLE 

15. Special Handling Instructions and Additional Information 
7-oos-ol-1057 lt57582 6PT TERR 0~ WK 8737 

111. GENERATOR'S CERTIFICATION: I hereby *lare that the contents of this consignment are fully and accurately dtacribtd above by prope• shrpprng name and 

are cluaiflld, packed, marked, and labeled, and are in all rupecta in proper condition for transport by highway according to applicable internatronal and natrona! 

government regulations. 

17. 

18. 

If I am a large quantity generator. I ~rtify that I heva a program In place to redu~ the volume and toxicity of wute generated to the degrw 1 have 
determined to be economically practicable and that I heve lllected the practicable methOd of treatment, atorage, or disposal Qli'Tently available to me 
which minimizes the pr-nt and future threat to human health and the environment; OR, if 1 am a amall quantity generator, I hava made a good faith 
effort to minimize my wute generation and lllect lilt best waste management methOd that Ia aYailable to me and that I can afford. Date Pri~t1d/Typed Name 

E"'a TM'-~-
Transporter 1 Acknowledgement of Receipt of Materials 

/ Date Printed/Typed Name () { (., k S' /f) L(O ~ (l_ ISignatu~ A_Jf L_ 
Transporter 2 Acknowledgement of Receipt of Materials " l /7' I..._ Date r 

JSignature Month Day Year 

1 I I 

Printed/Typed Name 

19. Discrepancy Indication Space 

L~----------------------------------------------------------------------------------------------------1 
1 20. Facility Owner or Operator; Certification of receipt of hazardous materiala covered by thia manifest except as noted In Item 19. ~~----~.-------------------------------------~----~~~~--~~----------~~~~~--------~----D~a-te--~-1 l Pr~/Ji!l5~ l!tJCKWI!P- lsignatt)l~ tl?l.,lt/t~ {t!fhvof d'7 EPA Form 87()0..22 (Rev. 11-86) previous editions obaolete 

1290 

Safety Kleen. (9-86) 6 ORIGINAL - RETURN TO GENERA 'TOR .1 ........ ----------------



PIHse prim or type. (Form designed for uae on elite (12-pltch) typewriter.) UNIFORM HAZARDOUS 1. Generator's us EPA ID No. WASTE MANIFEST NM0890010515 
3. Generator's Name and Mailing Address PAN AM 
ROAD DEPT 
lOS ALAMOS NM 875" 4. Generator's Phone ( 505 ) 66 7-5276 
5. Transporter 1 Company Name 8. 

9. Designated Facility Name and Site Address SAFETY-KLEEN CORP. 2720 ~IRARD N£ 
10. 

• 

Manifest Document No. 
57585 

US EPA ID Number 

08 

US EPA ID Number G. State Facility's ID 

M. Facility's Phone 
AlBUQUERQUE• NM 87107 

0080ltZ91t SOS/8M-ZZ17 . 11. US DOT Description (Including Proper Shipping Nama, Huard Clsss and ID Number) 
G HM 
E 
N a. 
E X 
R 

WASTE PETROLEUM NAPHTHAt COMBUSTIBLE LIQUID• UN1z55 (EPA• I&NITABILITY• 0001) 

12. Containers 

No. Type 

( OM 

13. 14. I. Total Unit Waste No. Quanti WWol 

p 
~.~~ 

0001 Ar.-;-~r----------------------------------------------------+----~----~~~----+---~-----------4 

T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Listed Above 
K. Handling Codes for Wastes Listed Above 

F 
A 
c 

REC~LE 

15. Special Handling lnltr\lctions and Additional Information 
7-008-0l-1071t o\57585 6PT 

If I am al~ quantity generator, I certify that I have 1 program In place to raduce the VOlume and toxicity of wute generated to the degree I have 
detel'mlned to ~ ac:onornically practicable and that I have aelacted the practicable method of treatment, atorage, or dilposal curramty available to me 
which minimizN the pr-nt and future thr .. t to human health and the environment; OR, Ill am a amall quan"Y generator, I have msde a good faith 

effon to minimize my waate ;eneratoon and Mlect the beSt waste management method that Ia available to me liKf that I can alford. 

19. Discrepancy Indication Space 

L~------------------------------------------------------------------------------------------------1 
1 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 
T 

vr-~zc~~~=-----~~--------------~~~--~~------~~)1--~--~~~~~~ 
EPA Form 8700-22 (Rev. 8-86) previous edition• oblolete 

1290 

Salery Kleen. (9-86) 6 ORIGINAL- RETURN TO GENERATOR .......... -------------------



II 

Pleue print or type (Form designed lor uM on elite (12-pltch) typewriter ) Form Approved OMS No 205()..()039 Expires 9-30-88 
UNIFORM HAZARDOUS r · Generator's us EPA 10 No. Manifest Document No. 2. Page1 I Information in the shaded areas 

WASTE MANIFEST NMOe90010515 lt.e193 of 1 Is not required by Federal law. 

3. Generator'• Name and Mailing Addrel8 '!'- .State Manifest Document Number 
PAh AK fflAIL~T'OP P£.JJ4J I P.o. tJt>t 50 fi, .?- ·... ' 
SflTffJhA,._l ff;ltJIP 

~~rater's 10 \0 . ALAM~S NM 875't"' A-TTN! rom I...UJLht . ~enerator's hone ( 5.fl5 ) 667-5991 
5. Transporter 1 Company Name 6. US EPA 10 Number fe. State Transporter's tO 

le...&..&:r:Tv "' .::.c::L rrnr:~ I .1.1 nn c; 1 r. L f\.1... r. g 0. Transoorter's Phonec; n 11; .J .Ail 1....- , 7 7 7 r;. Transporter 2 "OO"mpany Name 6. US EPA ID Number E. State Transoorter's ID 

I F. Transporter's Phone 
9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID 

~AFETY-KLEi~ tGRP. 
~120 blRAt<C NE H. Facility's Phone ~lBlJQut:~~Lt:t N~ 67107 I lll.llolr.nnr.JOinL .,. c; njl: I R a•- 7 ? 7 7 

12. Containers 13. 14. I. 11. ~DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit Waste No. G HM No. Type Quantity WWol E a. 
N '-ASTc PcTROLEU~ ~APHTiiA• 

I 6o E fX CCI":tLSliELE LI.;uio. Uhl255 tJfr r DOC.l R (t.F-At IGhlTABILITY• DOGl) A 
T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above 

fOR RfCYC.l.E 

15. Special Handling Instructions and Additional Information 

7-0Gii-Cl-lCSb 
l~~79~ t"T 

...... >::7:1:1 
18. """GENERA.TOR'S CERTIF_ICATION_: I hereby declare that the contents of this con1ignment are fully and accurately described above br, proper sh,pp1ng name and are classified, packed, marked, and labeled, and are in all rwpecta in proper condition for tranaport by high-y according to applicab • international and nat1ona1 govemment regulatiOns. 

II I am a large quantity generator. I certify that I have a program In ~lace to reduct the volume and toxicity of waste generated to the ~rea I have determined to be economically practicable and that I have Hltcted t e practicable method of treatment, .. orage, or diaposal currently avai able to me which minimizes the present and future threat to human hMlth and the environment; OR, if I am a amall quantity generator, I have mlde a good fa1th effort to m1n1mize my wute generation and select the beat wute management method that is available to me and that I can afford. Date 
Printed/Typed Name ]Signature Month Day Ysar , ~ c>'f ,,., a--1 z 'd"" '1 .. ~"' /?--. iA.-o. ......,. l 5' 118 10 

T 17. Transporter 1 Acknowledgement of Receipt of Materials c:./ .... 7 Date R 
A Printed/Typed Name CJ JSignatu:L'~ ~, Month Day Year N ~ d- , I fl/g Lf/ s :.:::> c ·~ a_ I' / s ..5 (-i ... l-~ p 
0 18. Transporter 2 Acknowledgement of Receipt of Materials 

V" v Date / 
R 

]Signature T Printed/Typed Name Month Day Year E 

I I I R 

19. Discrepancy Indication Space 

F 
A 
c 
I 
L 
I 20. Facility Owner or Operator: Certification of receipt of hazardoua materials covered by this manifest except u noted In Item 19. T 

./l Date y ..... 

/1Jrm424 Rr;c~J )~ LL- ]Signat~t! w_A. khh :d 'I -~- :/Z~.(. (1,/!1117 
I ; EPA Form 8700.22 (Rev. 9-86) previous ed1t1ons obaolete 1290 

Safety Kleen (9·86) 6 
ORIGINAL - RETURN TO GENERATOR 



Please pnnt or type (Form designed lor uae on elite (12-pltch) typewriter) Form Approved OMB No 2050-0039 Expires 9-30-88 
UNIFORM HAZARDOUS r· Generator's us EPA ID No. Manifest Document No. 2. Page 1 l Information in the shaded areas WASTE MANIFEST NMOS9001C515 l~t67'i't of 1 Is not required by Federal law. 

3. Generator's Name and Mailing Address A. State Manifest Document Number 

e~ ... ~~rt'\... mAu.-~roP P£1Ju I {J.o. /!>oX 50 OS AiAHCS • .a.un u~r 1 
HM 8751t't B. State Generator's ID •· 

'4. Generator'sPhone( 'iO'i) lln'l-liLlB J:lW~ TO()~ l-lnlhtLU.:1AJ!a. !Al 
5. Transporter 1 Company Name 6. US EPA ID Number c. State Transporter's 10 

lc.-.t.t:.t:Tv. ·"' ~-~~c rroo I Ta nn.: 1 f"LnL ·,g D. Transoorter's Phon-.n_t;./ J:Ul.c.- 7 777 
~: Transporter 2 Company Name 8. US EPA ID Number E. State T~rter's Itr 

I F. Transporter's Phone 
9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID 

!:FETY-KLEEh (G~P. 1£0 blR.ARL. t.i: H. Facility's Phone UW,UER(;.LE • t,jfol B7107 I lloJ .. nonr,;.r. , "-n_' ./ ~R·- 7 777 
12. Containers 13. 14. I. 11. ~DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit Waste No. G HM No. Type Quantity Wt!Vol E a. 

N •ASTt PETRGLEU,. hAPHTtiA, 

JJ) 
E ~ CO~tl...STieLE LI(,UH:l, UN125::> d.- tl" fJ 0001 R (EPAt IGt.ITAclllTY, DOC!) 
" T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above 

FOR RECYCLE 

I 
15. Special Handling Instructions and Additional Information 

7-0Cb-li.1-lC57 
j.~~!.9~ .J. tfo 1 L.l< 

-,~':l':l 

11. ,rOR'S CERTU~ICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper sh1ppmg name. and are classified, packed, marked, and labeled, and are in all reapecta in proper condition for tranaport by highway according to applicable 1nternat1onal and nat1onal government regulallona. 
If I am a large quantity generator, I certify that I have a program in piece to reduce the volume and toxicity of wute generated to the degree I have determined to be economically practicable and that I have aelected the practicable method of treatment, storage, or disposal currently available to me which minimizes the present and future threat to human health and the environment; OR, if I am a small quantity generator, I have made a good faith elfort to minimize my wute generation and Hlect the best wute management method that is available to me and that I can alford. Date 
;_!!.nted/T~ame 

J~ 1Signat~_d; / ?-- J Month Day Year , d /~,tr te 1181~1 
T 17. Transporter 1 Acknowledgement of Receipt of Materials .. 

Date R 
A p:s~· ar->~. s.r JSignatur~ ~~ /~. . t?thvJ1l.,e) 
N 
s .... ~ 4~...,_, p 
0 18. Transporter 2 Acknowledgement of Receipt of Materials Date R 

!Signature 
T Printed/Typed Name Month Day Year E 

I I J R 

19. Discrepancy Indication Space 

F 

" c 
I 
l 
I 20. Facility Owner or Operator; Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. T 

/1 Date y 

111!1:/1/me ,Af2A J? o C!LLU£fLL !Signature f)W'~h, 1 L/./AtEhl Jq In 
.. I l EPA Form 8700-22 (Rev. 9-86) prev1ou1 ed1t1ons obsolete 1290 

Safety Kleen. (9·86) 6 
ORIGINAL- RETURN TO GENERATOR 

11 .............................................................. ... 



II 

Please print or type (Form designed for use on elite (12-pltch) typewriter) Form Approved OMB No 2050-0039 Expires 9-30-88. 
UNIFORM HAZARDOUS 11

· Generator's US EPA ID No. Manifest Document No. 2. 
:age 1~ Information in the shaded areas WASTE MANIFEST NMOS90010515 1 Ata79s is not required by Federal law . 

3. Generator's Name and Mailing Addreea .A. State Manifest Document Number 
PAA AM 

e~I.JIP ffl,QIL- ~TO(J Pt:ut1 1 p. o. ~0'1 so l MEat.¥¥ 
LOS Al.Afo\GS ... 8~.:71v~ 7'011 Hcu»HA~ 

B. State Generator's ID 
4. Generator's Phone ( 505) 667-5276 .. 
5. Transponer 1 Company Name 6. US EPA ID Number c. State Transporter'siD 
_S.AJ;l=JY-J(J _f:f.~ ('_fl~~ I 11 r.n'> 1 r."'n"'r.R D. Transponer's Phone t; n 'i J IH14- 7 7 7., 7. Transponer 2 Company Name 8. US EPA ID Number E. State Transponer's ID 

I F. Transponer's Phone 
9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID 
SAfETY-~~o.Lt:i:l\ CORP. 
2720 GlRAkL Nc H. Facility's Phone .-LBUClJtR,Lt.w hi'! 87107 I ..... r.n,,,~" -. .._ 'f.l.la "i CICi ~.lUi 4-2 ll 

12. Containers 13. 14. I. 11. ~DOT Description (Including Proper Shipping Name, Hazsrd Clsss snd ID Number} Total Unit Waste No. G ;.tM No. Type Ouantitv WWol E a. ilA$Tt: PETRCLi:U~ ~APHTHA, 

/I~ 
N 
E X CLP~cl..)Tit;LE LI,UIL, U,._ll55 I &JI' f 0001 R (E:..fAt IGJI.llASiliT'i, OCGl) A 
T b. 
0 
R 

c. 

d. 

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above 

FOil AfCYCLf 
. 

15. Special Handling Instructions and Additional Information 

I 
7-00o-Cl-J.(;cb 
ltg~ 9rk 6Fllo.k .R 7 ~~ 

18. GENERATOR'S CERTIFICATION: .I hereby declare that the contents of thia conaignment are fully and accurately described above by proper Shipping name and are clusified. packed, marked, and labeled, and are in all rnpecta in proper condition for tranaport by highway according to applicable 1nternat1ona1 and nat1ona1 government regulations. 
H I am a large quantity generator, I certify that I have a program In ~lace to reduce the volume and toxicity of wute generated to the d~ree I have determined to be economically practicable and that I have Hlected e precticable method of treatment, ltorage, or disposal currently avai able to me which minimizes the preHnt and future threat to human health and the environment; OR, If I am a amaH quantity generator, I have made a good faith effort to minimize my wute generation and Hlect the belt wute management method that is avajjable to me and that I can afford. Date 
Printed/Typed Name _Q ISignatu:£~ A Month Day Yssr , s "~ ,...., ;;"7- .., ill!.. , "" '~~. ..... ~ .... -'~ I .(. I /~CI .i· ) 

T 17. Transponer 1 Acknowledgement of Receipt of Materials Date R 

ISign~e ~_.,~_,/ 
A eedrrged Name y Month Dsy Year N , , Sed.. eJ I j1IJII~_7 s . p 

Transponer 2 Acknowledgem6nt of Receipt of Materials d 
0 18. 

Date R 

'Signature 
T Printed/Typed Name Month Day Yssr E 

I I I 
R 

19. Discrepancy Indication Space 

F 
A 
c 
I 
L 
I 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. T 

Date 
y ..... 

~~At'Ll Roe!luJ ~£.(_ 
lSignatsa ~ l -~ ~Jt1~W.Ui totv?Jll2 

.. EPA Form 8700.22 (Rev. g..ee) previous edtt1ons obaotete I 
1290 

Safety Kleen. (9·86) 6 
ORIGINAL - RETURN TO GENERA TOR 



PINie pnm or type (Foml designed for uw on eHte (12-pitch) typewriter) 
Form Approved OMB No 2050-0039 Expirn g.JO'as ~ UNIFORM HAZARDOUS 11. Generator'a us EPA ID No. Manlf81t Document No. 2. Page ~ Information In the shaded areas 

WASTE MANIFEST NM0890010515 1 ~ts797 of Ia not required by Federal law. 3. Generator's Name and Mailing Addreaa 
A. State Manifest Document Number 

PAN AM m Au ... ~ro.o 1>/EAJu, P.O.l>01, 5b 
ReAB BlPl 

B. Stata Generator's ID 

LOS ALAMOS ~M 8754t't 4. Generator's Phone ( 505) 667-5276 A--nN~ TOn, fk)L.h)~~AJ 5. Transporter 1 Company Name 6. US EPA 10 Number c. State Transporter's ID ~FTY-KLEt-flo C.OQ.P. I l I no 'i 1 0601u1A D. Transporter'& Phone !*0!)/'884-227 
7. Transporter 2 Company Name 6. US EPA ID Number .E. State Transporter's ID I F. Transporter's Phone 9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's ID SAFETY-KLH::I\ CORP. 2720 GIRARL hE 

H. Facility's Phone 
ALSU~E:R"l.t• 111M a710l 

I ~nOCC804">Q4 5f:tSJ 8M-2Z'l1 12. Containers 13. 14. I. 
11. ~DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit Waste No. 

G HM 
No. Type Quantity WVVol 

E a. .. A.;)lt PtTRGLElJM &\APHTHA• N 
E X (.O~d .. STIBLl LIQUID e UN1255 

I OM (;o f' 0001 
A (i:.?Ae lbhllABlLl TY • DOCl) A 
T b. 
0 
A 

c. 

d. 

J. Additional Descriptions for Materials Usted Above 
K. Handling Codes for Wastes Listed Above RJa RECYCLE 

15. Special Handling Instructions and Additional Information 
7-0Cd-Ol-lt7't 
l"~l91 t:Pl 

:ER L4 .1.1\. til 33 11. GENERATOR'S CERTIFICATION: 1 hereby declare that the contents of thia cons1gnment are fully and accurately deteribld above by proper 1h1ppmg name and 

are classified, packed, marked, and labeled, and are in all reapecq in pr•r condition for transport by highway .ccording to applicable international and nat1onal 

government regulat1ona. 
If 1 am a large quantity generator, 1 certify that I have a program In ~ to reduce the volume and toxicity of wute generated to the d:lf,r" I have 
determined to be economically practicable and that I have selected t e practicable methOd of treatment, atorage, or disposal currently avai able to me 
wtlich minimizes the present and future threat to human health and the environment; OR, if I am a small quantity generator, I have made a gOOd faith 
effort to mmimiza my waste generation and select the blat waste management method that ia available to me and that I can afford. Date Printed/Typed Na"'h Er"' ~ 7 ~f. J S -e \./ !Signature r~cJC:/~J/)!h/ t~thl~~ IS7 T 17. Transporter 1 Acknowledgement ,(Receipt of Materials .. 

/?. Date 

A 

ISignaZ'~/ ~~ tr,;; ~)r 
A 

Pn.~ype~ {;!, 1 
N 

.. "' - ~" c r , ·~ r s 
p 

v -, /V 
0 18. Transporter 2 Acknowledgement of Receipt of Materials 

Date 

A 

!Signature 

T Printed/Typed Name 

Month Day Year 

E 

I I J 
A 

19. Discrepancy Indication Space 

F 
A 
c 
I 
L 

Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

I 20. 
T 

Date 

v 

I ~ame 
J.A-J:>J4.- R£Jf'_K'~fl J~LL lSigna'&/A'f'/ ~ Pai_ud{ t~hllatflrJ EPA Form 8700.22 (Rev. MS) previous editions obsolete I 
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PIHH print Of type (Form design~ lor UN on elite (12-pltch) ~er ) 
Form Approv~ OMS No 2050-0039 Expires 9-30-Bf 

~ UNIFORM HAZARDOUS ,1. Generator's us EPA 10 No. WASTE MANIFEST Nft)ti9001C515 
Manifest Document No. 2. 

)1tS796 
Page 1 I Information In the shaded areas of lj is not required by Federal law. 

3. Generator's Name and Mailing Address 
A. State Manifest Document Number ~=LA: coM ()lAI L~P Pli~JU' P. o.~DX 50 LOS ALAMCS .... Sl~~ .. -"""" ··-· M•IA.o.\ ... ,.,J. 

4. Generator'sPhone( 505) 661-5276 ~-HI\J' tUtflf'1Vf.,#fi,...,N-::lt::i 

B. State Generator's ID 5. Transporter 1 Company Name 6. US EPA ID Number IC- State Transporter's 10 
..:.t.J:J:T\1'-ttl J:{:a. rnao I rtnn~:t1n~nz..nA D. Transoorter's Phone lillli I AA4--,-, 77 

7. Transporter 2 Company Name 

9. Designated Facility Name and Site Address 
SAfETY-Kltt~ CO~P. 2120 GIRAR(. hE AlSUQlJci\"i.JE• N~ 

c. 

d. 

67101 

8. 

I 
10. 

I 

US EPA ID Number E. State Transporter's 10 
F. Transporter's Phone 

US EPA ID Number G. State Facility's ID 

H. Facility's Phone 

12. Containers 13. 
Total 

Quantity 

14. 
Unit

WWol 
No. Type 

I. 
Waste No. 

J. Additional Descriptions for Materials Listed Above 
K. Handling Codes for Wastes Listed Above FO& RECYCLE 

l 15. Special Handling Instructions and Additional Information 

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and 

are classified, packed, marked, and labeled, and are in Ill ralp8Cts in proper condition for tranapon by highway accordmg to applicable mternat,onal and nat1onal 

government regulations. 
If I arn a large quantity generator, I certify that I have a program In place to_reduce the VOlume and toxicity of wute generated to the degrM I have 

determined to be economiCally practicable and that I have selected the practicable method of treatment, storage. or disposal currently available to me 

which minimizes the present and future threat to human health and the environment: OR, If I am a small quantity generator, I have made a good fa1th 

lffon to minimize my waste general/on and select the best wute management method that is available to me and that I can afford. Pri~ Name -:::fA~ ~€"' ~ Date 

Month Day Year 
181181~2_ 

~~1~7~--T~r~an~s~po~rte~r_1_A~c~k~n~ow~le~dg~e~m~e~n~t~o~f~Ae~c~e~ip~t~o_f~M~at~e_ri~al~s------~~-------,~-+.f.rf-J ____ ~(~~~~~·----------------~-----D~a_t•--~~ i 1---Pr_SJ.ted/T...:c.""· ...l~.._:?J?'-d;,.N_a_•e--l~ ... ,.....,..t.?...:<....::::.....::ll":......:.l_.' S:::..J"---------..1.. tS-ig_n_at~~:;..e~.:i#:...z.._v:"'"""''!!-~,.:'M!::~=::-;;..-,;__ _______ + IM_.~ .. n-t\..,/_D~--.I .. J_,_)~ o 18. Transporter 2 Acknowledgement of Receipt of Materials 
"" 

Date 

R~~~~~~~~~~--------~-------------,~~--------------------------------~~~~--~~ 

i Printed/Typed Name 
!Signature tonthl Day I Year 

F 
A 
c 

19. Discrepancy Indication Space 

~~---------------------------------------------------------------------------------------------------------; 
Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

I 20. r 

ly - ~ ~ ~ 
, 

., , 
• / 

EJ:IA Form 8700-22 (Rev. 9-86) previoua editions obsolete 

1290 

Safety Kleen. (9-86) 6 ORIGINAL- RETURN TO GENERATOR 



t' ... 

Plene print or type (Form designed for UN on elite (12-pftch) typewriter J Form Approved OMB No 2000-0404 Expires 7·31-86 UNIFORM HAZARDOUS~~ Generator's US EPA I~(· Manifest Document No. 2. Pa~ 1 !Information in the shaded areas 
WASTE MANIFEST M~9DDI Of:. I. 14l/3l11 I of Is not required by Federal law. 3. Generator's Name and Mailing Address 

A. State M.nifest Document Number PA'-> \\(VI h\A'\\01\1 AQ 1 tcr-" p . ~ ~\,..~(V\Ob ~ J\'1. 75 LIL/ IB· State Generator's 10 4. Generator's Phone (&\OS J hb 7 ... ~"'G9 I 
5. Transporter 1 Com,any Name 6. US EPA 10 Number c. State Transporter's 10 ~A~·G4.., ~~ li"~JV Lero I fu \'\1\ 0 D 00 Sf"JY ~ q "' o. Transporter's Phone('t) J; ~{/ 4 · :J.!l. /') 7. Transporter'2 Company Name 8. US EPA 10 Number E. State Transporter's 10 I F. Transporter's Phone 9. Designated Facility Name and Site Address 10. US EPA 10 Number G. State Facility's 10 SAFETY-KLEEN CORP. G:' fl. A~ c.,...., tq ....0 N- ' 

H. Facility;;;;ne \he,. N m FJ., to/ INM OWJ 'H'Ol.f ~ '1 '-1 - <"S4 · ;2.. -2 7/ ' 
12. Containers 13. 14. I. 

11. ~DOT Description (Including Proper Shipping Name, Hazard Class end ID Number) Total w~nit Waste No. 
G HM 

No. Type Quantity VVol 
E a. 
N 

I OOOJ 
E ..,... Waste, Petroleum Naphtha, Combustible Liquid, UN 1255 OM 

6o /' 
R 

0001 A 
T b. 
0 

Waste, Compound, Cleaning, Liquid, Corrosive Material, NA 1760 OM 
R 

F002·F004 
c. 

Waste, Perchloroethylene, ORM-A, UN 1897 
OM F002 

d. 

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above fer r ~L~£.~\ e 

15. Special Handling Instructions and Additional Information 
? -cos -o1-IOS6 
f \.l '13ct I 

Ttrr 0'-/ wk. Cj/'7l_~ 
16. GENERATOR'S CERTIFICATION: 1 hereby declare that the contents of this consignment are fully and accurately described 

above by proper shipping name and are classified, packed, mar1ced, and labeled, and are in all respects in proper condition for 
transport by highway according to applicable international and national governmental regulations. 

Date Prin ed!Typed Name , 

J~ ~~~<---~ Month Day Year "-UJ .~ )'1;1 .. ._ ./yj ,......,_ ft' 
....--<..''"""- 171;~£-.? T 17. Transporter 1 Acknowledgement of Receipt of Materials 1/ 1 Date 

R 
A Pflnted/Ty# Name a I Js~ L 2£_ Month Day Year 
N 

I 712...2 I.("J 
s <. c_ ,.... ,.., a. ,. , .!"~;.. ~ 

· ~ LL-' ...: 
p 
0 18. Transporter 2 Acknowledgement of Receipt of Materials 

Date 
R 

!Signature 

T Printed/Typed Name 

Month Day Year 
E 

I I I 
R 

19. Discrepancy Indication Space 

F 
A 
c 
I 

I 20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 
T 

Date 

y 

firAe~/T~ N\?ocJ l LV [ J} lsr)~ ~~ ~uJf / ~~th'~z,P7 
ORIGINAL-RETURN TO GENERATOP EPA Form 8700-22 (3-841 

......... -----------------



It ty ae prn or pe. (F des ned f 2 Itch) orm 1igr or uae on elite (1 -p typewriter. F Ap ved OMBN orm pro o. 2()()().0404. Expires 7-31~6 UNIFORM HAZARDOUS 1. Generator's US EPA ID No. Manifest Document No. 2. Page 1 !Information in the shaded areas 
WASTE MANIFEST ~o~qr)()J oc; '-~ I 4'-/~C,b I of J is not required by Federal law. 3. ~A~to~ Name and Mailing Address A. State Manifest Document Number 

ikAd [r'M~ 1\).M . '(,7!;c.i"' 8. State Generator's ID 4. Ge~ honef~o~ l hb7·S2.7b 
5. Transporter 1 Co\(\ny Name 6. US EPA 10 Number c. State Transporter's ID ~A~~i'-~ IPe."'-> (~r{J rrum o (}CD ~ol.l a a. 4 D. Transporter's Phon_e!i/)5 g {.(Lf ~ '1 '7} 7. Transporter 2"Company Name 8. US EPA ID Number E. State Transporter's ID l F. Transporter's Phone 9. Designated Facility Name and Site Address 10. US EPA 10 Number G. State Facility's ID SAFETY-KLEEN CORP. 

?. ;·~ Gi r"'A rc\1\) f' - H. Facility's Phone Albtt N M ~71 (> ") I/\JM0Ct"t)goy~9 Y ,-os- 11~1..4 'A~7/ 
12. Containers 13. 14. I. 

11. ~DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit Waste No. 
G HM 

No. Type Quantity WtNol 
E a. 
N 

I 6e ~ ODV ( 
E i Waste, Petroleum Naphtha, Combustible Liquid, UN 1255 OM A 

0001 
" T b. 
0 

Waste, Compound, Cleaning, Liquid, Corrosive Material, NA 1760 OM 
A 

F002-F004 
c. . . Waste, Perchloroethylene, ORM-A, UN 1897 

OM 
F002 

d. 

J. Additional Descriptions for Materials Listed Above K. Handling Codes for Wastes Listed Above 
~r- ,R~ C'j c_/~ 

15. Special Handling Instructions and Additional Information 
i -DOS -O\- 107Y-5-

'6W43lib 
le.r~"- CY ~ 1 .. ac, 

16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described 
above by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national governmental regulations. 

Date l~inted!Typed Name /, . r /).e. s r te 1 I.-~- y· 
jsignatureO /-

/)J__- (:;' 5:/;)Ui_~) Month Day Ye:~ J ') J.L2.1 ':-! T 17. Transporter 1 Acknowledgement of ~ceipt of Materials 
/"1. 

~ 

/ Date 
A 

1Sig~1.;~l ~~/] 
" Printed/Typed ff c;,·, , 

Month Day Y,laz. 
N 

Sc.... '0 :>C.i.. •"' I .$ s I ·'/1~..!.- / 
s 
p 
0 18. Transporter 2 Acknowledgement of Receipt of Materials 

Date 
A 

!Signature 
T Printed/Typed Name 

Month Day Year 
E 

I I J 
A 

19. Discrepancy Indication Space 

F 

" c 
I 
L 
I 20. Facility Owner or Operator. Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 
T 

Date 

y 

rf/:/v~~yk!~/1 w £II lsrJL-oi~k~ t?thiQ(/1~ 
ORIGINAL-RETURN TO GENERATOR EPA Form 8700-22 (3-84) 



ae prmt or type. (F 
2 onn desiiJned for use on elite (1 -pitch) typewriter.) F A orm pproved. 0 11.48 No. 2000-0404. Expires 7-31-86 

~ UNIFORM HAZARDOUS J~ Generator's us EPA ID No. Manifest Document No. 2. Page 1 llnfo.rmation in the shaded areas 
WASTE MANIFEST ~ffinR_(j {)()I 0 E_j_~ I YY3'1~ 1 of / is not required by Federal law 

3. J5nerator's Name and Mailing Address 
A. State Manifest Document Number ~~~\.>~ £C(v 1 !PfVl t ,,-\ h 0~ r:-\ \.-A MO ~ 1\\ tvJ ~ 7 S 4 '1 8. State G.nerator's ID 

4. Generator's~hone ( ~t>S ) 6b 7-!5 ~ 7 b 5. Transporter 1 Company Name 6. US EPA ID Number c. State Transporter's ID ~A~ c "\- .. 1 \L fP~A> Lor~ V\ \ l'Yl 0 OOD }(t:A.I ~0. t.i D. Tranaporter's Ptlon£0 S ({ (.S L 1 ,_ '4 7 7 
7. Transporter 2-tompany Name 8. US EPA 10 Number E. State Transporter's 10 I F. Transporter's Phone 
9. Designated Facility Name and Site Address 10. US EPA 10 Number G. State Facility's 10 

SAFETY-KLEEN CORP. 

~ 7~ ~::) G I Y' tq r-Gli\J ~ 8 H. Facility's Phone - -l hr. N \")"\ 7 J () -, I .'\) M OlJOO fO 4 ~G '-1 ~-0 !-J- l'fS '-t ~~?i 12. Containers 13. 14. I. 

11. ~DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) Total Unit Wast, No 

G HM 

No. Type Quantity Wt/Vol 
E a. 
N 

~ 
} -- ()0/)/ 

E Waste, Petroleum Naphtha, Combustible Liquid, UN 1255 
OM //S /4 

R 
0001 A 

T b. 
0 

Waste, Compound, Cleaning, Liquid, Corrosive Material, NA 1760 OM 
R 

F002-F004 
c. . -Waste, Perchloroethylene, ORM·A, UN 1897 

OM F002 
d. 

J. Additional Descriptions for Materials Listed Above 
K. Handling Codes for Wastes Listed Above 

15. Special Handling Instructions and Additional Information 
'7-00~ ,o I - lbb~-3 
~44 3Ct 3 

Tel- r bl-t u . .'\2. ~ I 2. 'i 16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described 
above by proper shipping name and are classified, packed. marked, and labeled, and are in all respects in proper condition for 
transport by highway according to applicable international and national governmental regulations. 

Date 
Printed/Typed Name 

1Si(7.r/~- ~ L.A'-4 
Month Day Year 

~ ',7 /JA-7//£.'/ -A' ..4~ t>AtJ..c:h _,.1_ 
I '7 L7.21 J7 

T 17. Transporter 1 Acknowledgement of Receipt of Materials V' 
Date 

R 

ISignatur-.Az.._~ ..2::£ -· 
A Printed/Typed ~e r:;l , 

Month Day Year 

N .5 ,. .-, "") Q. ,~ I S ") 
I 7 J)...l.J ~) 

s 
~-t: - _., ./ /:~--")..? 

p 
Transporter 2 Acknowledgement of Receipt of Materials ~ 

0 18. 

Date 

R 

I Signature 

T Printed/Typed Name 

Month Day Year 

E 

J J L 

R 

19. Discrepancy Indication Space 

F 
A 
c 
I 
l 
I 20. Facility Owner or Operator. Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

r 

Date 
ly 

()ted/Typed N~ lJ jfj~ 1.0~ Month Day Year 
l~u,:- oc l vt-=- JL 

17 I :1 Yl F 7 ORIGINAL-RETURN TO GENERATOR EPA Form 8700-22 (3-841 

,_...... ..... ;,.. -----------------



Plee~ print or type (Form designed for use on elite (12-pitch) typewriter) 
Form Approved OMB No 2000-0404 Exp1res 7-31-86 ~ UNIFORM HAZARDOUS r· Generator's us EPA 10 No. Manifest Document No. 

2. Page 1 llnformation in the shaded areas 
WASTE MANIFEST i/\)(\1\Q~Cf ()0 l 0 r; J ~ I _wll3_7~ J of 1 is not required by Federal law 3. Generator's Name and Mailing Address 

A. State Man1fest Document Number PAro P\CV\ "tb'{:)\.-AI'V\C>b (\) .:01 K7~4Y \rANbpor\A'\lo"V Oept B. State Generator's ID 
4. Generator's Phone ( ) 

5~ Transporter 1 Ctz:.\~" Name 6. US EPA ID Number c. State Transporter's 10 A-4~·h.t 'PAJ (b rn t.1JJY1 oocogo Y ~0\'-"l D. Transporter's Phonl;l)l.)- 'Kf:LI :;.,_t,rn 
7. Transportef 2 Company Name 8. US EPA 10 Number E. State Transporter's ID I F. Transporter's Phone 9. Designated Facil1ty Name and Site Address 10. US EPA ID Number G. State Facility's 10 SAFETY-KLEEN CORP. 
~7~ G,rt~rd t\.n; 

l& M Oc:rn:lD Ll~ 
H. Facility's Phor.e 1 " N ''" ~"""> I t· ·7 ~o_r.; ~ t BL.J- a~?"> 12. Containers 13. 14 I. 

11. ~DOT Description (Including Proper Shipping Name, Hazard Class snd ID Number) Total Un1t Waste No. 

G HM 
No. Type Quantity ~•it!Vol 

E a. 
N 

L l)S .. v~: ODOI 
E Waste, Petroleum Naphtha, Combustible liquid, UN 1255 OM 
R 

0001 A 
T b. 
0 

Waste, Compound, Cleaning, liquid, Corrosive Material, NA 1760 OM 
R 

F002-F004 
c. 

Waste, Perchloroethylene, ORM-A, UN 1897 
OM F002 

d. 

J. Add1t1onal Descr~pt1ons for Materials listed Above 
K. Handling Codes for Wastes Listed Above ~r d-e C:jck 

15. Special Handling Instructions and Additional Information 
1-00f-O I- /05"'7-'t 

~443£12. 
TErY' 0\..1 u ... :\l ~? ;J..<1 16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described 

above by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for 
nnsport by highway according to applicable international and national governmental regulations. 

Date 
PrintedfTyped Name I Signature _A-_ Month Day Year Ed 7/=-f I'- ~. ,-·'dl~ I 7 ~ ;_I '/' T 17. Transporter 1 Acknowledgement of Receipt of Materials J 

Date 

R 

!signatA ..LL ·-L 
A 

p.sedfTyped ffe a I 
Month Day Year 

N 
-- C. \...' ··~ a_ •"' I 5 <, . C-{~ ..a:--'-• -l....-"! I "-71 :--~f., 

s 
p 
0 18. Transporter 2 Acknowledgement of Receipt of Matenals 

Date 

R 

I Signature 

T Printed/Typed Name 

Month Day Year 

E 

I I I 

R 

19. Discrepancy lndft::ation Space 

F 
A 
c 
I 

20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. v 
Date \jnted/Typed \I )2 .':\t't £ {J(_ t i./ ;;: IJ lftre f~~~~ck_C 

Month Day (ar 
17 1~;, ~I_., 

ORIGIN A.!...-R ::T:~,::-! EPA Form 8700-22 13-84' 



Please print or type. (Form designed for use on elite (12-pitch) typewriter) 
Form Approved OMS No 20Cl0-0404 Expires 7-31 -BE 

UNIFORM HAZARDOUS h Generator's us EPA 10 No. Manifest Document No. 
2. Page 1 !Information 1n the shaded areas 

WASTE MANIFEST 'M0Sf'"1 00 iO.!l-1/{' J l-f_Y3tt.5 J. of /_ is not required by Federal law ' 

3. p-nerato~ Name and Mailing Address 
A. State Manifest Document Number 

.~1\J "IV\ Too\ ~oo\'Y\ ~o~ f\\A(Ylo&l\}0, '6151.1'7 
B. State Generator's 10 

4. Generator's Phone ( J; OLJ b b 7 - 5' ~ '7 b 5. ~ansporter 1 Compan) Name 

C6r~ 
6. US EPA ID Number c. State Transporter's ID 

,~{ ~4" \L e ~-1'-J IIOfr10()i)O~bLI ~l\ Ll D. Tr11naporter's Pho~O~ ~g4 ~'2..'7'~ 

7. Transporter 2 C'ompany Name 
8. US EPA 10 Number E. State Tr~~nsporter's 10 I 

F. Tranaporter's Phone 

9. Designated Facility Name and Site Address 10. US EPA ID Number G. State Facility's 10 

SAFETY-KbN CORP. ~ "7!J.D . ('~ r-0 /\} ,:; 
H. Facility's Phone 

A\~ 1\)(Y)~{cO'"') l/hrY\ f)()()O'gDLt QG Ll .. ~)OS t~4 , ~~ -;, / 
• 

12. Containers 13. 14. I. 

11. US DOT Description (Including Proper Shipping Name, Hazard Class and ID Number) 
Total Unit Waste No. 

G 'itT 
No. Type Quantity Wt!Vol 

E a. 
N 

" /J ()DO I 
E Waste, Petroleum Naphtha, Combustible Liquid, UN 1255 

I OM G -~ C.• 

R 
0001 A 

T b. 
0 

Waste, Compound, Cleaning, Liquid, Corrosive Material, NA 1760 
DM 

R 

F002-F004 
c. 

Waste, Perchloroethylene, ORM-A, UN 1897 
OM F002 

d. 

J. Additional Descriptions for Materials Listed Above 
K. Handling Codes for Wastes Listed Above 

15. Special Handling Instructions and Additional Information , ... ooB-ol- to7'l-J 
~YLI3Cf.5 err- o\..l g 7 A.S_ 16. GENERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment are fully and accurately described 

above by proper shipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for 

transport by highway according to applicable international and national gowmmental regulations. 
_.. - Date 

Print~yped Na';!::J;; , Cl../, 
ISignaturL{ £0 } . Month Day Year 

, 
.)~-t_ - r.4r! 'c---=) 

.J...../--4' (<." c.- I 7 l.22lf:/ I 
T 17. Transporter 1 Acknowledgement of Receipt of Materials - \ [} -tt / 

Date 

R 

!Signatu;:h(~ .&~1.-v-, tJthV~J() 

A 
/"'inted/Ttt- Na'(-;

4 

. , 
N 
s ~c- -. --.c._(' , ~~ p 
0 18 Transporter 2 Acknowledgement of Receipt of Materials 

Date 

R 
Printed/Typed Name 

!Signature 

T 

Month Day Year 

E 

I I I 

R 

19. Discrepancy Indication Space I F 
A 

• + 
20. Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

y 

Date 
I \Jrinted/Typed lJe (L ~-· At'~ 1..: lie J.&l,: J 

,S~natJ 
\ ICk..- \)~f;lk Jl_l Month Day Year 

I / I :L tf IS'/ 
. 

EPA Form 8700·22 (3·84; 



r 
I 
t _:_t 

II' 
'I' 

t 
t 

---
E.P.A. MANIFEST RECORD 

~ Generator of Waste (Must be filled by producer) ~~ 11 3 5 4 
·COMPANY NAME Ad ,~v c-mv.~ 
•PICK UP ADDRESS zA(- <tt' ...-:__..., j 

~ ...... _:;> l 

*MAILINGADDRESS £-"{., ,w:..f_;k. -::·?> 
7
L/'"J< ,4<:~-~- l 

PHONE NO .. ~-·~-£~A"' :7 ZIP CODE_?"~. :ff'?L 1 

EPA PERMIT NO. __________ P.O. NO·-------,.-- j 
ORDER PLACED BY ___________ DATE£1r-:;,it7 .Jj1 

TYPE OF PROCESS 77 -
WHICH PRODUCED WASTES CODE NO~ j 

Desc~n Of_ Waste (Must be filled in by producer) 

~ -;:.£'.?"~~ GALLONSfo..C.:r,q_. 

j 
l 

i 
j 

0 OTHER GALLONS 

This waste is described to the best of my ability and was delivered to a licensed 

liquid waste hauler. There are no characteristic and/or listed hazardous materials 

and/or PCB's in this waste. 

r 
1 

I certify (or declare)-~der penalty of perjury that the foregoing is true and 

correct. f') . J ,P I ..,..: : . . 
I _., ·-- j ~- y-~~-- H~f -g. 

ATURE OF AUflot()RI 0 AGENT AND TITLE 

Transporter, Storer and Treator ~aste 

• JW'"' MILT ADAMS, INC. 
dba APPROVED DRAIN OIL SERVICE 
EPA Permit No. COD-060627262 I NMD 98 115 2028 
5390 E. 72nd Avenue, Commerce City, CO 80022 
'Phone (303) 287-2807 · · 

PICKUP DATE ___ _._..~~/p.,..~ ..... ~""-7'/'--"""~7'9'r:.... ___ TIMF.:i~ 
VEHICl;_E·UNITNO. ___ -_,.7 fi ..... ~"""~~ .... ~ .... <~----------

~ ~ ?# GALLONS $ ~/..c.,..Z4~~4:~=--------
DOT~ .l?~..c£-1_· ___ t __ GALLONS $ ____ _ 

THE DESCRIBED WASTE was handled by me, the treatment facility named, 

and was accepted. 
I certify (or declare) under penalty of perjury that the foregoing is true and 

l 

',i 

II •' I 

j ' 
l· ''' 1 '"' 

i 
1 

correct.~/ ~"""' 

WHITE.QIIice ~ CANARY-Billing PINK-Acknowledgement GOLD-Generator's Copy l 

--'-~~-~~-.......... ~·=·~ .. ~ .......... -...:-~...__.._~---~~~-j 

-
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I IIi 
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I IIIII 

- -~ 
-- _.w.w. -:-,- ---- _..- .__,...... --- ._.-

E.P.A. MANIFEST RECORD 
· Generator of Waste (Must be filled by producer) :-~! 7 0 3 53 j 

COMPANY NAME ,d-t ,4/_/ -.g;rj://~'5 J 
. - I 
PICK UP ADDRESS ~ - / } j 

*MAILINGADDRESS 'da ,ef,;x~f /4< .~~ l 
PHONENO.J"4?'- ";~~ #~¥'1'1f;CODE _~:f!-1?1/ j 

::::RP::~BY PONoy:~~fff&· _ I 
TYPE OF PROCESS 
WHICH PRODUCED WASTES CODE NO~ 
Description Of Waste (Must be filled in by producer) 

0 01 L GALLONS 

~, 1Lc~ GALLONS 

This waste is described to the best of my ability and was delivered to a licensed 
liquid waste hauler. There are no characteristic and/or listed hazardous materials 
and/or PCB's in this waste. 

I certif~/~or declare) under penalty of perjury that the foregoing is true and 
. ..., 

correct. ; ·- • 

) / l .' HSf-~ 
SIGNATURE OF AUTHORIZED AGENT AND TITLE 

Transporter, Storer and Traator of Waste _,} :.e 
• r,~ f-Y--;iff/ JW'"' MILT ADAMS, INC. / 

dba APPROVED DRAIN OIL SERVICE 
EPA Permit No. COD-060627262 I NMD 98 115 2028 
5390 E. 72nd Avenue, Commerce City, CO 80022 

· Phone (303) 287-2807 

PICKUP DATE ---.J~E">"~~~~J-,L./..J<t;~'£/~·---- TIM;/0,~ 
,/4.f VEHICLE UNIT NO. 

/ 
;" 

WHITE.()!IIce / CANARY-8iffing PtNK-Ack~t QOLO.Generato<'s Copy 

II 



SHIPPING MANIFEST NUMBER _1 ~_-__ 
1 _J_:~_v_J ------~~----------~ Laboratory Reierence No 

MID-STATES RECYCLING 

5561 Milton Parkway 

Rosemont, IL 60018 

Reference: WMCO, P.O. No. J-76997 
Hold For WMCO Representative 

Constgnee's Reference No. 

0 PPD 0 Collect 
Delivery Date Requested 

Carner 

Pro Number 

Weight 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 
ITEM NO. QUANTITY COMPLETE DESCRIPTION P/N TOTAL VALUE 

1 60,819.7 PM-0950 Silver (Pure) N/A 13,688.00 Grams 

~ 

Account #1843 

-
Fteason for Shipment I TOTAL Precious Metal Recovery Program VALUE: $1 3 , 6 8 8 . 0 0 

Attention ACT-1: Money 1s now due the Laboratory as a result of thiS transact1on 0 Yes 0 No 
WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. :J Rad1oact1ve 0 Oxidizer 0 trntant 
] Btast1ng Agent O Corrosive O Hazardous Waste Secunty ClassificatiOn of Th1s Document: -------·] Exptos1vesOAOBOC 0 Flammable Gas O Hazardous Substance Secunty Ctass1ficat10n of Th1S Matenal: --------_] Comoust1ble L,qu1d 0 Nonflammable Gas 
] Po1sonOAOB O Eltolog1c Agent 
J Flammable L1qu1d O Magnetized Material 

ATTENTION TRAFFIC: 0 RUSH - Prionty shippmg serv1ce requrred 
(This will incur additional shipping and freight charges.) ·] Flammable Sol1d O Organ'c Perox1de 

_] Loan O Reparr 
·ow tong? 0 Return of Loan 

c:k- · Oate 

;· ..... 

0 
0 

Permanent Transfer 

Other: 

Buyer S1gnature 

PACKING MANIFEST 

. } 

Program Code 

I Burla•ng I Room No. Teiepnone 

Packed By Date Shipped 

ST -2609 

; 'I :'·"1 



'I 

Los Alamos MlitiONII UiboiTIIU<!l>~ 

• .os Alllmos, 1\!ew Me~tleo 1§7£41~ 

from 

Group I Mail Stop 
MAT-11 P274 
TO: 

This form must be typed. Reproduce a ~your files. 

SHIPPING MANIFEST NUMBER 30979 
Telephone Number 

(505)667- 3613 
Return Malena! Authonzat1on No. 

n/a 

JOHtlSOt~ MA TIHEY , INC. 
1491 KING ROAD 
WEST CHESTER, PA. 19380 

215-648-8000 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 

ITEM NO. OUANT11Y-

1. 450 Gio\S 

?,~~:._·~~ 
:"':.'<(,.-'." 

•·. . ~----.... _ . ~ . 

COMPLETE DESCRIPTION 

. PLATINUM PURE SCRAP METAL_FROM ~~T-14 PM 
INVENTORY. 

-.- .. ~. •:; 

Date 
5-7-87 

Laboratory Reference No. 
2-SGH-1712A-1 

Cons1gnee's Reference No. 

B PPD 0 Collect 

Delivery Date Requested 

5-13-87 
Carrier 

Federal P-1 
Pro Number 

10681lt1233 

Kind of Packages 

Ctn 
'----------------' 

P/N TOTAL VALUE 

PH-750 

~ 
~ 
... ..; 

--.J 

.r... 
Metal is supplied to seller in exchange for finishe~ 

precaods llletal products ordered on ref. order. 
li.l 
I,.,.J 

~ --· 
~ ' -

Reason for Shipment I TOTAL 

~·euuor \'li ll credft LANL on fuf. order for delivery of i te.:1s at no cost. VALUE 
approximate I 'Y 

~5.:300.)(). i 
Attention ACT-1: Money is now due the Laboratory as a result of th1s transaction O Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES_ 

0 Radioactive 0 Oxidizer 0 lmtant n/ a 
0 Blastil"lg Agent 0 Corrosive 0 Hazardous waste Security Classification of This Document: -------

0 Explos1vesQAOBDC O Flammable Gas 0 Hazardous Substance Secunty ClassificatiOn of This Matenal: --------
0 Combustible L1qu1d O Nontlarnmable Gas 
0 PoisonOAOB 0 Etiolog1c Agent 
'"] Flamrrable Uqu1d O Magnetized Matenal 
LJ Flammable Solid O Organ1c Perox1de 

O Loan 0 
Howlong? 0 
Pick-up O·;te 

ATTENTION TRAFFIC: p RUSH - Pr1onty shipping ser';,ce re'lu:red 
(This will incur additional shippin·g and freight charges.) 

fi Permanent Transfer 

0 Other: 

Telephone 

Authonzea Srgncilure 
::,;j"-]4 

! Buyer S1g~31LHP 

rn..-m Nun:oer ; 1 i 8 ( 1: RO) 
I . !t~F;frL,. r ~-



l ' 

@@ 'ti ®m@© Date 

Lea ~~8lm~t ~·~~~!©IJ'l<ID~ !Liiibl©Jra~1©!l"'.f 
Thl•lo~ muot be ty-:A. Rop•oduoe • oopy fo• yo"' Ill••· 

SHIPPING MAN E;T NUMBER;,~_: . 22520 
?- B-d7 

ll.ce ~~!lm©£, ~~~~ :j)j](~;:cc,!';© ~J'~~~ 
Laboratory Reference No 

2-S'-'H-1712!\-l 
From Telephone Number Cons1gnee's Reference No 

~ , .. ,.., ': . ; r: iU .~ ' .. (505) 667· :r.1-:; 
Group ~ Ma11 Stop Return Matenal AuthonzatiOn No. 

M!\T .. ll l)'l/,, l.j !l~ B PPD 0 Collect 

TO: Delivery Date Requested 

0- 'F\. ~7 .. JQH;;soj• i'IATihEY, LiC • Carrier 
.-· ~-· ATTN; JOHit STRAUSS ' 

14Dl KL~G ROAD Jl~ed!BlJberl P-r. 
'· WEST CHESTER, PA. 10380 n .... /" ... ' "" ···· •-. t 
' 
.. 
_..:. (215) 64i3-oooo 

No. of Pieces • ., Weight . ~ ~ 

:/?·ALL PACI<AGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO. QUANTITY 

1 & 2 448.50 

···---·--·~· 

COMPLETE DESCRIPTION 

GRAMS, PLATIHUf1, '1SCRAP" 99.9% MIHIHUH PURITY, 
TAKEN FRON STOCK 

-. - ·- .. -· 

Kind of Packages 

c ri r t: c· n 

P/N TOTAL VALUE 

1 

\. 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIAL:S, WASTES, OR SUBSTANCES. 
J 

0 Raa1oact1ve 0 Oxidizer O Irritant 
0 Blast:ng Agent 0 Corros1ve O Hazardous Waste Secunty ClasSification of This Document· ----:.....,...;-----

Secunty Classification of Th1s Matenal: ____ /_: ___ _ 0 Explo:31vesOACBOC 0 Flammable Gas O Hazardous Substance 
0 Comtust1ble Liqu1d 0 r~onflammable Gas 
0 Pot~;onQAQB 0 Et10IOQIC Agent 
0 Flarnm.1bl'l LiflUid O !Jagnet1zeo Matenal 
ri FIJmrnatJie Sol1d 0 '-' Organ1r: Pte I OXIde 
0 Loar1 

ATTENTION TRAFFIC: O RUSH - Pnonty sh1pp.ng serv1ce requ:red 
(This will incur additional shipping and freight charges.) 

Account Code j_ [J--R=e~p-a-,r----------.~(]~-P-e_r_m_a_n_e-nt_T_r-an-s-fer 
1-H:::-o_w,...-lo_n~g-? :-----,- 0 Return of Loan tJ Other· 
P~k:pD~ • 1 :~m -~-.= .. ------~~~~G~rn-u_p __ ~~~~--~\:S~,~------~~~B~u~~~71-~L,-.~l+~riJ~q~·~~=R-~-m-,~N~~~----~.~e~.~-p~h-a_n_e ______ ~ 

I AuthOnLed ;;,~r~.:Hun: _:_L-....;. -' -~-·-· ...;:....:·--S:L-.J.I ___ ·::_:·. -;:_; ::.-l_, i· '",\-::---~--1~---~--_j, __ i_. ~-::.-.=·__2_· ----1---k~_:_-= ------+-----'--'--~-
l Buye' ;:,c;,-.;.:ure/ . . =- .~P ·; --- P-a-c-kc_J_S_·_ ---·- ,• 

-------· ----··-- I ,.: - f:·;r_:__ __ :. ~- : -
Flifrn ll..ju:l'':'·'·' If 1:)! I r-r,, 

S1 __ : 



i 
' 0 

Jl 

This form must be typed. " .. '[)"''"o.: - - . . ~ 

Date 
11-21-86 IL.cs_ ~H!icr\I'JCI ~~~!©IT'l~H L~[!;;©r~~©tr;f .. . 

•,oil ~H!I~m<QI\i, ~n<&'jlg iNiil~:z!©© ~1!ii4!~ SHIPPING MANIFEST NUMBER _;·.:_:_1_6_0_2_9_ Laboratory Reference No 

From 
£ArlliAR,\ iiGLDER 

Group 

Telephone Number 

(505) 667- 5023 
Return Matenal Authonzat1on No 

HA.T-11 
Mall Stop 

P274 - iJ PPD D Collect 

TO: Delivery Date Requested 

JOHNSO:>l HATTiiEY 
ATTN: DOCK 13 
1401 KING ROAD 
WEST CHESTER, PA 19380 

· ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO. QUANTITY COMPLETE DESCRIPTION 

1. 
(P~-!-950) 

704 Q.fS PLATINUl.f, PURE, SCRAP 
\ 

Carrier 

P/N 

NCYfE: APPROX 7C4 GIW~ OF PLATINUM REQUIRED FOR PO 2· SCE-0191A-1 
(671 GIW1S REQUIRED FOR FABRICATION AND 33 GlW· S REQUIREl) 
FOR POSSIBLE REFINING LOSS) 

.. 

-

Reason for Shipment 

)":'""\~ iJr\;nT('\'T'"!'.>f.) ()): t:nfT. ,~r1~1-':J'111 >.V nn ) <~r~ ~:1 .·,1 .\ 1 
Attention ACT-1: Money 1s now due the Laboratory as a result of th1s transact1on D 

.-... ...; 

:-. ~ 
~ 

" 

-··--
~"''""·-v 

... 
t-< - ~ 

-· ,:;.: 

(' ., 
c..· , 

I TOTAL 
J VALUE. 

Yes D No 

.. 

TOTAL VALUE 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

0 Rad1cact1ve D Ox1dizer D lrntant 
D Blast1ng Agent 0 Corros1ve D Hazardous Waste Secunty Class1ficat1on of Th1s Document: ---------

0 Expios1vesOADBOC D Flammable Gas 0 Hazardous Substance Secunty Class1f1cat1on of This Matenal -----------
D Coml•ust1ble L1qu1d D Nonflammable Gas 
D Po1sonO.AOB 0 Et1olog1c Agent 
0 Flammable LIQUIC D Magret1zed r·.-1ater,al 

ATTENTION TRAFFIC: O RUSH - Pnor1ty sh1pp1ng serv1ce requ1red 
(This will incur additional shipping and freight charges.) 

D Flammable Sol1d D Organ1c Perox1de 
[] Loan I [] Repa1r ~~~---~=-~-P-e_r_m_a_n-en_t_T-ra_n_s_fe-r----------r~A~c-c-o-~-~-tC~od-e--------r=~P-r·o-g-ra-m~C~o~de ________ __ 

How long 7 _ 0 Return of Loan 't:J Other ... 

P1Ck:~:.~;te t;:.~~_y __ :;...;.l,...;.:.:"-, ..,0-···_Y~u-=~=='----~ !\ _Gr:~;-h I Sl~~ •• -; I ~~ildlng •uv·• I R~o~mt No cele;;~~e 
AL:tnonz8) Slgnaturt' Buyer Si';;~ature Packed By I·D3te Sh•ppe 

( .1' ~ ! 1 ., ! .... 

-------~~--~~~----~--------------~~.-:t.~~ 



IL.Cic~DflMI!lll IM~~!<OJ~Iil~ ll.~ibl<Olw~~<Ola"'j 

1.:_~~.)/.fl!lM•:", ~~te\!01' :lill®~~@<Ol ~/i'~Ai5 SHIPPING MANIFEST NUMBER? _-!_:::_2_2_5_1_0_ 
From 

TO: 

Mail Stop 

P274 

JOI-ii~SOii tiATTI-iEY, IC;i. 
1401 KliiG ROAD 
wEST CriESTER, PA. 19JJJ 

(Zb} 648-JOuo 

Telephone Number 

(505)667- j~l.} 

Return Matenal Author1zat1on No 

.ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 
ITEM NO. QUANTITY COMPLETE DESCRIPTION 

1. 71 J GP.Al·t: GOLD H£TAL SCAAP 

·---------------

Date 

l-23-87 
Laboratory Reference No. 

2-Sf.iH-- - "·-

. 0 PPD 0 Collect 

~~livery Date Requested 

P/N TOTAL VALUE 

c 

'------ Attention ACT-1: Money IS now due the Lahoratoryas a resulf oTiti1s transaction- ·a ~Yes~· ~ No 
WARNING; IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 0 Rad1oact1ve 0 Ox1dizer 0 Irritant 
0 Blastin~ Agent 0 Corros1ve O Hazardous Waste Secunty Classlflcatlon of Th1s Document 
0 Explos vesOAOBOC O Flammable Gas O Hazardous Substance 0 CombLstible LIQUid O Nonflammable Gas 

Secunty ClassificatiOn of Th1s Mater1al: ---------

0 Po1sonCJAOB O Et1olog1c Agent 
~ Flarnm3ble Llou·.d O ~Aagnet1zea Mater1al 

ATTENTION TRAFFIC: 0 RUSH - Pr10r1ty Sh1pp10g serv1ce requ1red 
(This will incur additional shipping and freight charges.) J Flamrn30ie Sol1rJ 0 Orqan1c Perox:ae 

0 Loan 0 Repa1r 0 Permanent Transfer 
How long? 

P1ck-up Date _ _, .., .?7 
~ -~ -o-

i Autnonzed S1gna!ure 

';,'·~ .. n·ee'1118r1 i"<':J; 

0 Return of Loan ,X] Other 

I Group ~D -/~ 

I
I Buyer S1g~at~re __ -.-

. ~ t'\A... ~ .l,.•A,;.{,-.._ ·- ·~--

Ts'ephone 

1- 41 rr I 
I I Dete Sh1ppea -r 



~ .P 

This form must be typed. ReJi';dci~f~\ co~y for your files. A""''"'"'! CQ!'ll·if~~~~@U'J~fi [l..~@@~~~@irj 
\.Qlil ~J~w co:~, lr~ce\jlg ·li'!ll,!!!::r~©© 1$3'!5~5 SHIPPING MANIFEST NUMBER t_··L_:-. _1_5_9_8_8_ 
From 

TO: 

Mad Stop 
o-- , 

~~GELrlARD LWUSTRIES, UC. 
ATT:~: RON TOllASSO 
700 BLAIR ROAD 
CART£ afT, HE\-J JERSEY 07 JOCI 

Telephone Number 

(505)667- ;r-
Return Matenal Authonzation No. 

- AUL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 
ITEM NO. QUANTITY : COMPLETE DESCRIPTION 

---·-

1. 20.5 TZ PLATIWJH SCAAP, 99.9% PURE 

2. 37.0 TX GOLD SCHAP, 99.9% PURE 

~ 

------
-~ 

--
----..,...__-__ - ---

-

Reason fer Sh1pment 

~ :. ~-, .•. . ::-Attention ACT·1~ Meney-JS now due the LaMratory_ ~a- res!Jit~f-,thiS lr<!n.sact!on tO - -
Yes 

Date 

1 Q-21-86 
Laboratory Reference No. 

2-sr,~-T~-214-1 
Cons1gnee's Reference No 

PIN TOTAL VALUE 

H1A $ 

N/1\ $15,614.00 

ri1 
<,". -- -. 
1' I 

.. -· 

. -. -· 

I TOTAL 
VALUE 

0 No 
-WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 0 RJd1oact1ve 0 Oxidizer O lmtant 

0 Blast,ng Agent 0 Corros1ve O Hazardous Waste 

iu\ 

Secunty Class1flcat1on of This Document: -~:+,+----;;pt-._ , 

I 

0 Explo~;1vesQAOBOC 0 Flammable Gas 0 Hazardous Substance Security Classification of ThiS Material:---------0 CombuStible LIQUid 0 r-<onflammable Gas 
f=:J PoisonQAQB 0 Et:olog1c Agent 
LJ Flammable Lcquid O Magnetized Matenal 
0 Flammable Solid D Organ1c Peroxide 

ATTENTION TRAt=FIC: 0 RUSH - Pnorcty sh1pp1ng ser>liCe requ1red 
"(This will Incur additional shipping and freight chargo:!,.) 

0 · t.oan I 0 Repa~r · ~' ·D Permanent Transfer I Account Code I Program Code '~ow long? -- \- - O Return of Loan 0 Other: ·P,ck·up Date 1 From ! Grouo ... 
'·\ 

Formt;umc•!r 7 11:.11 .. ,_, 



TO: 

P274 

Johnson \la t they, 

Attn: Bob Beyer 

2001 Nolte Drive 

Thos form must be typed. Reproduce a copy for vour !1les. 

SHIPPING MANIFEST NUMBER _!\;_1 ~ ___ i_/_i_· f_ 

Inc. 

Telephone Number 

(505)667- 7-4171 

Federal Express 0452-0741-2 

collect 

WPst Deptford, N. J. 08066 

lv"lCO J76996 Lot # N04401445 
Hold for WMCO Rep. 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

~ d .• 

.-\ ril 14, lC))-;-
Laooratory Relerence No 

V.."1CO J-76996 
Constgnee s Reference No 

0 PPD ;®I Collect 

Deltvery Date Requested 

Carner 

FEDERAL EXPRESS 
Pro Number 

0452-0741-2 
No of Pteces Wetght 

Kind of Packages 

II QUANTITY ! COMPLETE DESCRIPTION I P/N I TOTAL VALUE 

1. 9331 PLATINUM, SCRAP PURE' PM-0750 175,236.00 
GM : 

Contact John Madoffori FTS 77 4-6466. 
to inform of ETA when_ shipment is.-

I released. 

.. 
'" 

1 

Reason tor Sr11pment I TOTAL 
VALUE. $175,236.00 

I Attention ACT-1: rlloney IS now due the Laboratory as a result of thts transact:on 0 Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

Secunty Ciasstftca!IOn ot Thts Document 
O Radtoacttve 0 Oxtdtzer 0 lrntant • 
0 Blast.f1g /1gent O Corros111e O Hazardous Waste 
O ExplOS•JesOAOBOC 0 Flammable Gas 0 Hazardous Substance Secunty Classlftcatlon of Th1s Mater~al ---------
O Comoust ble Ltqu,a O Nonftammaole Gas 

O PotsonOAOB O Ettolog;c Agent 
0 Flammable L:au•d O !,~agnettzed Matenal 

ATTENTION TRAFFIC: O RUSH - Pr~or~tv Sh1p01ng serv1ce requ,red 

(This will incur additional shipping and freight charges.) 

O Flammable" Soi1d O Oraan1c Peroxtae 

Loan 0 FP.rmqnent Transfer I Account Coae 

JN :of1g? 0 0 Otne. Peturn of Loan 

i Prograrn Code 

I 
P1ck-up Date From 'I Group ,

1 

S1te 

i--__,.,.---·---IQmr_!-JFr'-'e~s,_,.,q~-'='u""'e""'z----'.-!.M_!LA..L-Li -~1 ;:r..4 ___ _.T_,_A _ _,_-_,3J__;__,;_S_,_,M_-_,.,3_,0'----T-
: AL.th ,. leG s.:;r.ature .... ~ (! ~ I 8~)'9 S·gr'3t'-'re 

c~r ~ ,:~J::~o ~~-~, --'--'<='"'=.~~ ----"'-----_-_ -~'-__ -.• -. ~- -----------' 

-41 71 
Date Sr.1pped 

ST--25C9 



@~ !i c~M@~ 
This form must be typed. Reproduce • copy for your flies. Date 

Lee .i:.D11mo• -lill1~0II'JIIB il..IJII:Do~IJQ(il)!li1 
~ ..1 ' • - - . -

~ '!;I .i:.OIJO'I'J<Q,§, H<e'H li:lV<&l:!!<C(il) ~7~~ SHIPPING MANIFEST NUMBER N! 1427 Laboratory Reference No 

. om ? Joe A • Roybal 
Telephone N~o' Consignee's Reference No . 

.MA""-..... - (505)667- 9 
Lot#N042 01390 

Gr~2 l MapSt~~4 Return Matenal Authonzat:on No 
Lot# N 042 01390 0 PPD D Collect 

TO: ~lid-States Recycling, Inc. 
Delivery Date Requested 

55~~~~-Parkway 
Carrier 

5561 Milton Parkway .. .. _ 

Roserront, Il 60018 
fro Number 

Ref:~ P. 0. J-76997 
... 
. . 

Hold for WHCO Rep. .No. of Pieces I Weight 
;.~.~~·. 

· ~~ of Packages 

ALL PACK:._,£$ AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NC QUANTITY COMPLETE DESCRIPTION PIN TOTAL VALUE 

1 1870. 4gi 5 Gold scrap N/A $19,000 app:rp 

Lot # N 042 01390 

I 
Reason to' ~<':pment 

OOE ~ecious ~tal Recover<./ Program 
I TOTAL 

VALUE $19 1 000 approx 
Attention ACT-1: Mone;:s now due the Laboratory as a result of th1s transact1on 0 Yes 0 No 

- ~ WARNtN .... IT IS A FEDERAL OFFENSE , 0 VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

0 Rad:oa:,lve 0 Ox1d:zer 0 lrntant 
0 Blast:n~ ->.gent O Corros:ve 0 Hazardous Waste Secunty Classification of Th:s Document: ~-~~~~~-

0 Explos •o::sQAOBOC 0 Flammable Gas 0 Hazardous Substance Secunty Class1f1cat:on of Th:s Matenal: -------
0 Como.;,uble LiQuid 0 Nonflammao1e Gas 
0 Po:son.:AOB 0 Et:olog1c h~":nt 
l Flamro~.;,e LiQUid 0 Magnet:ze-:J •,~atenal 

_j Flamrn~-':e Solid 0 Organ:c P<er~JJ<;de 

ATTENTION TRAFFIC: 0 RUSH - Pnonty shipp1ng serv:ce • 
(This will incur additional shipping end freight charges.) 

O Loan I 0
0 

Repa:r KJ Permanent Transfer !Account Code !Program Code 

How long? Return of Loan 0 Other 
~~~:----~~~----~~=-~-----,-~----~~~---,o=~~--n-

Pick-upDa~~~~~-~-~~~~~~~~-G_,,_o_u_p~~~~~~-~l,s_,_~~~~-~''-8-UI_~_'n_g~~~~~R~o-o_m_N~~O-.~-~ 1 
• 

: Au!llonze::: ::.9nature I Buyer S:gnature Packed By 

L---~~· ·----~~- -~~~~~-------~~~~~~--~~~~~~~~--

f::. •u•''2-1:-' :1° (1/86) 



This form must be typed. Reproduce a copy for your files. 
-

SHIPPING MANIFEST NUMBER N! 1 4 2 6 

Ma1l Stop 

P-274 

Hid-States Recycling, Inc. 
5561 Milton Parkway 
Rosemont, Il 60018 

Ref: WMCO P.O. J-76997 
Hold for WMCO Rep. 

Telephone Number 

(505) 667- 8509 
Return Matenal Authonzat1on No. 

I.ot# N 042 01391 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 

ITEM NO. QUANTITY COMPLETE DESCRIPTION 

1 2526.6 g rs Gold, W/Alloys 

Lot # N 042 01391 

Reason tor Sh1pment 

Date 

12-5-86 
Laboratory Reference No 

Cons1gnee s Reference No 

PPD D Collect 

Delivery Date Requested 

Carrier 

Pro Number 

No. of Pieces We1ght 

Kind of Packages 

PIN TOTAL VALUE 

~26, 500 apprc px 

OOE Precious Metal Recovery Program 
I TOTAL 

VALUE $26,500 approx 
Attention ACT-1: Money 1s now due the Laboratory as a result of th1s transactiOn D Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 
0 Rad1oa,~t1ve D Ox1d1zer 
0 Blast1nq Agent D Corros1ve 
0 ExploslvesOAOBOC 0 Flammable Gas 
0 Comoustible L1qu1d O Nonflammable Gas 
j Po1sonOAOB D Et1olog1c Agent 
J Flammable 1.1qu1d D Magnet1zeo Matenal 

0 Flammable Sol1d O Organ1c Perox1de 

0 Loan D Repa1r 

How long? D Return of Loan 
P:ck-up Date 1 From , Group 

D Irritant 
0 Hazardous Waste 
0 Hazardous Substance 

Secunty Class1ficat1on of This Document -------

Secunty ClassificatiOn of This Matenal ---------

ATTENTION TRAFFIC: D RUSH · Pnonty Sh10p1ng serv1ce requ1reo 
(This will Incur additional shipping and freight charges.) 

rn Permanent Transfer 

D Other 

Program Code 

1 Tetepnone 
I Handcarried \to S1-30 i 

L_
l ""'"""' s'i'<~'"'' . C..? -yZ---"""''-_,----,[-:s::-u-y_e_r ::::s~-g-na-'t-u-re __ _ 

. A~--- . ·. ~---~-'--
rrn 1\;.·~r~r 111~ ...,,;, "-' 

I 
I Oc::e Sh1ppeu 

n~.-1''"'' • .-,..,lll··r ... 



Mail Stop 

This form must be typed. Reproduce • copy for your flies. 

SHIPPING MAN.IFEST NUMBER N: -iz:i2 
Telephone Number 

(505) 667- ' . 

Return Matenal AuthonzallOn No. 

Date 
1/26/87 

Laboratory Reference No. 

Consignee's Reference No. 

~~-----~~~:5~.~·~ ~--------------------~------------------
------------------~r~-P_P_D~=[]~C_o_tl_ec_t ________ ~ 

elivery Date Requested 

~1if3Cfs·7.·r"fe·s~~ 

13"~0taii"Cra:-£vd-;

-5anta-Ft;--5~-,-f;A. 

f..T-,-t;--:' :i~r.1a11~2-

rroi-cr6r~ilro:~ 

.,.~~~; ~-,-1 "3l: .. :.~·?::, Illc()rnnrc.t~~ 

~t~:: ~. H. Hernandez 
~-:flJ~l~j :\lo~(:rs :>:;~levcr·~1 

. ..,,_, _ ___ , 

.. - ..., . 
• e :~?r::.ngs, 

:.~::_~C· F.:1 • J-77'Jl2 

::ol'~ for·~:.--:·: !"e;J. 

ALL PACKAGES AND CORRESP.ONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO QUANTITY COMPLETE DESCRIPTION 

1 1 dru:~ SPEiH GOLD STRIPPEr:. CYAt:IDE sout.rnor-: 

FJRTHER ANALYSIS A IT ACHED 

:.ot nu~ 1'2l~ :1 {~\!~:~ (:13?: 

Alkaline Liquid NOS, Corrosive ki¢ax 1'\a te r i a 1 , 

NA1719, 50 gal In DOT 17c 

Reason for Shtpment 
HlP PRECIOUS ~~ETAL RECOi.ERY 
Attention ACT -1: Money IS now due the Laboratory as a result of thiS transactiOn [] 

Garrier 

NW Trans 
Pro Number 

P/N TOTAL. VALUE 

5,000. 

I TOTAL 
VALUE 

Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 
i 

0 Radtoacttve § Oxtdtzer O Irritant 

DO Blasttnq Agent . Corros1ve CJ Hazardous waste Secunty Class1ficat1on of Thts Document· 

Explos,ves[JA[]B[]C Flammable Gas CJ Hazardous Substance Secunty Classification of Thts Matenal --------

[] Combustible LiQUid [] Nonflammable Gas 

[] Potson[JAQB [] Ettologtc Agent 

[l Flammable 1'1Qutd O Magnettzed Matenal 

] Flammable Soltd O Organtc Peroxtoe 

0 Loan ) []0 Repa1r 

How long? l Return of Loan 

- - ·--~-------
---~ 

Q 

0 

ATTENTION TRAFFIC: 0 RUSH - Prtonty sh1ppmg servtce requtred 

(This will incur additional shipping and freight charges.) 

Permanent Transfer j Account Code 

i ,, , "-, * 
I Program Code 

Other 

I
Stte 

H, 3 I 
Butldtng Room No 

r:,h f> lJO 
Packed By 

GI""QJJP lt}f 

MAT-14 ~HIPPING 

Telephone 

7-F,,)~ 

Date Shappeo 

1-29-87 T 
ST-L6GJ 



- . 
,)il)/illr;VD@~ • 

~-This form must be typed. Reproduce a copy for your !ll~s. . _ Date 

U. AArr:os H,.%:r;)J~Jiil~ UibJ<OJ~t·;<lllii"Jf 1/26/87 
SHIPPING MANIFEST NUMBER N~ - _12:12 

1 J(.IJ:NJO~, ~~e'lil' iij)~;;:;r;,o; ~1~5 
Laboratory Reference No. 

' I From Telephone Number Consignee's Reference No 
Paul ·Sa1o (505) 667- 1 ,,,.,~ J77':12 

I G;.~:~-; I Ma1~~:p9 Rsturn Mater1al Authonzat1on No. 

w PPD 0 Collect 

TO: -p:?1i1Ju·s·t·r--re·s!t~ ryr-:-'_) 
=~ n.~1 '1 s t 1

4 .L e 2 , Iucor-norater' 
Delivery Date Requested .. _, ... 

nmn:rrctra-BvO:;- ~ t .. ..._ • , • . , H. i~ernandez ""\ -l.. ..... - . 
Carrier -santa-re-s~~. ~"6j : 3-'+2 ·~· . , . 

;>J;Jlevcr' .. l 
.. 

:L.L0r1Lr8 
NW TransPOrt "A"fl-i-5 '! : ierrrar.-de-:c-- Sn1·t:-. ·- :::'Jr~n:::-~, 

...,, 
J. .~ \ .; ... 9f10 7.J Pro Number troid-f"o-r"Wi·~ 

.. ) ~-- . t~' :~ ~::-
:- ,--.. J-77'.11 ~ 

... 
... ..__, r • . , • No. of Pieces l:::ht ::ol·: f(,r ; ........ ,-, ..... 

!"P"J • . !'.' 

1 
Kind of Packages 

;. nrum -ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO QUANTITY COMPLETE DESCRIPTION P/N TOTAL VALUE 

1 1 drU'' SPENT GOLD STRIPPEr- CYMIDE sout.rnor·: 5,000. 

FLJF:THEF~ AfiAL YSIS ATIACI!ED 

T.Jot nu-~ 1'0r ::1 
r ;.''I 
-''·r._ :n::?2 

Alkaline Liquid NOS, Corrosive ki¢ax Material, 
NA1719, 50 gal in DOT 17c 

Reason for Sh1pment 
FnR PRECIOUS ~~ETAL REC02iRY I TOTAL 

VALUE 

Attention ACT-1: Money tS now due the Laboratory as a result of thts transaction 0 Yes 0 No 
' WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

O Radtoacttve (J Ox1d1zer 0 lrntant 
0 Blast1ng o_gent CJ Corrostve (J Hazardous Waste Securtty Classtficai!On of Thts Document· --------
0 ExplosrvesOAOBOC ~ Flammable Gas O Hazardous Substance Sec-.mty Class1ficat1on of Th1s Matertal ---------
O Combustible Ltqutd O Nonflammable Gas 

PotsonOAl;JB 0 Et10log1C Agent 
Flammaole LtQuld 0 Magnettzed Material 

L.J Flammable Soltd O Organ1c Peroxtde 

O Loan O Repatr 
How long"/ 0 
Ptck-uo Date 

1 

From 

ATTENTION TRAFFIC: 0 RUSH · Pnortly shtpptng servtce requtred 
(This will incur additional shipping and freight charges.) 

Permanent Transfer Program Code 

Other -I 



[L@~ ~~@!ITJD@~ 
1orm must be typed. Reproduce a copy lor your files. 

Date 
his August 26, 1987 

~Ill~~ ti.\ll!!iM<t.ll IM!!i~~({l)U'J!!lll l~t~ .... ;,_ ·.~~f - - -

SH PF NG MANIFEST NUMBER N~ 1485 Laboratory Reference No 
~!liZ ti.\ll!!imlliZ, ~a~'>Y Nh . ..:: -'- .{]/~!: 

'"~ 

rn I Telephone Number Consignee's Reference No 

Joe A. Roybal (505) 667 8509 
Group I Mali Stop I Return Mater1al Author1zat1on No 

J i)PD /IJcollect 

i 

MAT-2 P274 
TO: ~very ~te Requested 

Teledyne Is::>topes Carrier 

Attn: L. Casabona 
50 Van Buren Avenue Pro Number 

Westwood, NJ 07675 
No. of P_ieces I Weight 

·• ~- ~ .~ .. ~ ... -· 

Kind .~I_ Packages 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO. OUANT11Y COMPLETE DESCRIPTION P/N TOTAL VALUE 

METAL LOT NUMBER 

1 8.9 Pt/Ir, T 099 01461 

2 14.0 Pt/Rh, T 099 01462 

3 0.3 Au T G42 01463 

4 1244.4 Pt/Ir, T 099 01464 

5 4078.8 Pt , T 044 01465 

6 4190.3 Pt , T 044 01466 

7 330.8 :Pt , T 044 01467 

8 199.5 Pt/Rh, T 099 01468 

9 43.4 Pt/Rh, T 099 01469 

,...,.. c,.. 
Reason for S'11pment l TOTAL L'-' • 

I Precious Matel Recovery Program VALUE. 161,447.00 

Attention ACT-1: Money is now due the Laboratory as a result of th1s transactiOn 0 Yes 0 No j 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

0 Rad1oact ve 0 Ox1d1zer O Irritant 
0 Blast1ng .~gent 0 Corros1ve O Hazardous Waste Secur~ty Class1f1cat10n of Th1s Document 

0 ExpiOSI'/esOAOBOC 0 Flammable Gas O Hazardous Substance Secur~ly Class1f1Callon of Th1s Mater~al -----------
O Combustible L;qu1d O Nonflammable Gas 
0 Po1sonCAOB 0 Et1olog1c Agent 
0 Flammat·le L1qu1d 0 MagnetiZed Mater1al 

ATTENTION TRAFFIC: 0 RUSH . Pr1ority sh1pp1ng serv1ce re·wrecJ 
(This will incur additional shipping and freight charges.) 

~ Fl'lmrnat·le Sol1d O Organ1c Perox1de 
Loan -=o~-R~e-p-a-~r----------~EJ~-P-e_r_m_a_n-en-t~T-r-an_s_te_r __________ ,A_c_c_o_u_n_t_C_oc-Je--------,-P-ro-g-ra_m __ C_o_ae----------~ 

How long? 0 Return of Loan O Other 5701 
Room No Telephone 



TO: 

This form must be typed. Reproduce a copy for your !'~ 

SHIPPING MANIFEST NUMBER N! 1 9 8 9 8 

Handy & Harmon 
47 Frank Mossberg 
Attleboro, MA l® 

02703 

Drive 
) 

Telephone Number 

(505) 667- 8509 FTS-843-8509 
Return Matenal Authonzatron No. 

Date 

ALL PACKAGES AND CORRESPONDENCE MUS1 BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 

ITEM NO. QUANTITY 

4,733.1 
GRAMS 

Reason tor Shrpment 

COMPLETE DESCRIPTION 

GOLD SCRAP, PURE 

Re: M WMCO P.O. J-77013 

HOLD FOR WMCO REP. 

P/N 

PM-0450 
ACCOUNT CODE 1842-0 

TOTAL VALUE 

64,370.16 

$64 370 16 

PRECIOUS METAL RETURN 

'

TOTAL 
VALUE. ~~EX~li:4Xlli 

AHentlon ACT -1: Money rs r.ow due the Laboratory as a result of thrs transactron 0 Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

0 Radroactrve 0 Oxrdrzer 0 lrntant 
0 Blastrng Agent 0 Corrosrve 0 Hazardous waste Security Class1ticatron of This Document· -------

0 ExplosrvesOAOBOC 0 Flammable Gas 0 Hazardous Substance Security Classrticatron of Thrs Matenal --------
0 Comoustrble Lrqurd O Nonflammable Gas 
0 PorsonOAOB O E!lologrc Agent ATTENTION TRAFFIC: O RUSH - Pnonty shrpprng servrce reqwea 
O Flammable Lrqurd O Magnetrzed Materral (This will Incur additional shipping and freight charges.) 

·'ammable Solrd O Organic Peroxrae 

! L Loan 0 Reparr Fermanent Transfer 

How long? 0 Return of Loan 0 Other 6 214 '\ 
Group 

~ Aut I Buyer Srgnature 

I 

Room No Telephone 

Packed By Date Shrppeo 

s-:- -26~9 



-

~-~ 
____ .,., .:>:::::.:<~- ~c:-:· -

SHIPPING MANIFEST NUMBER N~ 1 9 9 1 0 -
Laboratory Reference No. 
09 16 86 

z ~"w ~e;:!~o en:-4ls 

I From Telephone Number Consignee's Reference No. 

Sr~L'l7iP' HPnrv (505) 667- 50 3 9 

""' '1Up Mail Stop Return Matenaf Authorization No. 

I_ .4T-14 P/74 N/A 0 PPD 0 Collect 

TO: Inc. 
Delivery Date Requestea Johnson Matthey, 

Chemical Division Carner -2001 Nolte Drive .. .. . ' --
West Deptford, N.J. 08066 Pro Number 

... - ,·.- ~ 

Attn: Mr. Bob Beyer No. of Pieces , I Weight. ·-

Reference: WMCO, p. 0. No. J-76996 Kind of Packages .-Hold for WMCO Representative -. 
ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 

ITEM NO. QUANTITY COMPLETE DESCRIPTION ' P/N . TOTAL VALUE ' 

1 45,499.6 Platinum and Iridium scrap N/A 585,147.0 Grams 
PM-0751 0J)ii-t( 17,827.4 Grams r?'' t-/ ,_.... /"' 
PM-0752;rdc 27,672.2 Grams r:' r v-1:1 A.(<: c:.'..::. 

./..fl\/ 
J 

Account #1844 

Reason for Sh1pment 1 TOTAL 
Precious Metal Recovery Program VALUE: $585,147.00 

Attention ACT-1: Money IS now due the Laboratory as a result of this transact1on 0 Yes 0 No 
WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 
0 Rad1oact1ve O Oxidizer O Irritant 
0 Blast1ng Agent 0 Corros1ve O Hazardous Waste Secunty Classification of This Document: -------
0 Explos1vesOAOBOC 0 Flammable Gas O Hazardous Substance Secunty Classification of This Matenal: --------
O Combustible Liqu1d 0 Nonflammable Gas 
0 Po1sonOAOB 0 EtiologiC Agent ATTENTION TRAFFIC: O RUSH - Pnonty sh1pp1ng serv1ce requ1red 
0 Flammaole L1qu,d r- O MagnetiZed Material 
0 Flammabl-e Sol1d O Organic Perox1de 

I 0 Loan 
. ., long? 

O Repa1r 

0 Return of Loar: 
-up Date I Group 

.. 

(This will incur additional shipping and freight charges.) 

0 
0 

Permanent Transfer 

Other 

I S1te 

Buyer S1gnature 

PA~KING MANIFEST 

I Bulld1ng 

0::: U.S GOV:Rw,.ENT PP:NTINS OFFICE: 1980-671-157 

Program Code 

r:oom No. 1 Telepnone 

Packed By Date Sh1pped 

ST -26U9 

-... ' 



(..UPY NO. i ~-:"-i 1 ~'f-=-','"-= LJt- :- ' ....... t:...- :._t:.. 

f-ORM 796 (11/81) SHIPPING REQUEST 
SR 
DATE 3/11/85 

TELEDYNE ISOTOPES Attn: L. Casobona L tgnee ____________________________________________________________________________________ __ 

50 Van Buren Avenue 
Street Address----~_:__:_:.:_.:..:_:...::_:._:_:..:..__:._:_:~::..:_---------------------------------------------------------

Ci /St t ty a e Westwood, New Jersey Zip Code 07675 

ITEM QUAN. DESCRIPTION PROPERTY NO. UNIT TOTAL 
OR STOCK NO. COST COST 

1 1 Lot SHIPPING CONTAINER CONSISTING OF 33,015.6 GRAMS OF 
VAK!UU::, IYI-'t.::, Ut- Mt.IAL (AU, PT, PT/RH, PT/IR & PT/RH/1 ~) 
IN THE FORM OF SHAVINGS, DISCS, BOATS, CUPS, TUBES AND 
SCRAP. 

-

NOTE: FOR IDENTIFICATION PURPOSES, SHOW THE ASSIGNED 
LOT NUMBER ON THE PRINCIPAL SURFACE OF EACH 
INNERMOST CONTAINER AND ON ALL DOCUMENTS. 

MAT-14 TO NOTIFY JOHN MADOFFORI, VIA TELEPHONE. 
FTS 774-6460, OF THE BILL OF LADING NUMBER AND 
DATE OF SHIPMENT. 

SEE ATTACHMENT FOR LOT NUMBER ASSIGNMENTS. 
-
'"c'· .SON FOR SHIPMENT IN ACCORDANCE WITH SHIPPING AUTHORIZATION FROM NLO - SEE ATTACHMENT TOTAL 

WARNING: It is a Federal otfense to knowingly or unknowingly violate hazardous matertals shipping regulations. 

! CO~~PLETE ALL OF THE FOLLOWil\iG. IF ANSWER !S YES. 

I 
DES~R18E AP.0VE 

U. OF C. LABORATORY P.O. No.------------- RADIOACTIVITY YES, (THRU CONTAMINATION) 
CONSIGNEE'S P.O. # ______________________________ J EXPLOSIVES A~B NOC~ COMPRESSED GASES-

I COMBUSTIBLE LIQUID NQ NON-FLAMMABLE No..J PREPAID ____ COLLECT ____ FOLLOW UP ____ , ETIOLOGICAL AGENT" NO I 
LOAN XX HOW LONG ___ RETURN I POISON A NOB NO MAGNETIZED MATER:AL_ NO-OF LOAN 

(2R Containers) 
REPAIR OTHER ___ PERMANENT TRANSFER 

(C ontents 

HSE-DO WILL DELIVER 
riCK UF ABOvE ~~ATERIAL FROM: PHONE. 

GROUP OR PERSON _______________ STOCKR OOM 

SITE ___ _ 

PICK UP 
~"'1\TE ____ _ 

BLDG. ____ ROOM N 0. 

TIME: ____ _ DE LIVE 
DATE A 

RY 
EQUIRED 

I -

~g IRRITATING MATERIAL~ XX I FLAMMABLE LIQUID 
I FLAMMABL-E SOLID ORGANIC PEROXIDE 

Only_} I NO I OXIDIZER 
NO I SECURITY CLASSIFICATION I 

l CORROSIVE LIOUID 
NO OF MATERIAL NONE I COMPRESSED GASES NO I SECURITY CLASSIFICATIO'NONE 

i FLAMMABLE i OF THIS SR ,_ 

APPROVED 

AUTHORIZED GROUP SIGNATURE 

PROPERTY REPRESENTATIVE 
$350,000 (Est.) CREDIT 

ACCOUNT CODE , VALUE GROUP NAME PROPERTY MANAGEMENT GROUP MAT- 2 

W-571 PROCUREMENT AMNO. 5701 1 PROGR 
H~E-1 

' .. 1: .• t. J INFORMATION BELO"J TO s- rQMPLET-£:1 ev "'ROUP MAT 4 ONLY 
S.M. NO. DATE NO. PKGS. WT. DIMENSIONS PACKED BY 



SHIPPING REQUEST 
SR 

) 

?C?77P, 
DATE -~--/_1_8/_8_5 ___ _ 

Cons1gnee 
PGP INDUSTRIES, INC. ATIN: n. :.1. HERNA.'iOEZ FOR: iiLO Reo. 

13429 A1onc;r.a Blvd. 
Street Address-----------------------------------------

City /State 
Santa Fe Springs, w1 Zip Code 

90670 

ITEM CUAN. DESCRIPTION 
PROPERTY NO. UNIT TOTAL 
OR STOCK NO. COST COST 

1 Lot 
{ 1.£6.3 

SHIPPING CO:iTAINER CONSISTING OF -s~~~;:r:; liRP.HS OF 
PU\TINU~1 $CRAP. 

~HIP e~li~RAL EXPRESS - tlQLD FOR ~·to JEP 

rJQTE: FCR IDENTIFICATION PURPOSES SHOW THE ASSIGHED 
LOT "NUt1BER (N 044 01159) ON THE PRHJCIPAL SURFP CE .. -
OF EACH IN~ERMOST CONTAH!ER AND ON ALL ::;ccu:-1ENT~ • -

~-~), 

MA.T-14 TO NOTIFY JCHN ~V\DOFFORI, VIA TELEPONE~ 
FTS 774-15460 OF THE BTll OF LADWG tiU:1BER AND 
DATE OF SHIPMENT. 

HtASON FOR t~EMO FROM JOHN f.!.ADOFFORI, NLO, INC. TO BENNIE DURAN. }lAT -2 TOTAL 
SHIPMENT 

- ,. - :'_) l '.,' --, . ... ~ : '- •'-'"- -

U. OF C. LABORATORY P.O. No.------------- 'I~~- 1 ~--' '. \._,. ~ ' . ' f -- '-.1 

CONSIGNEE'S P.O.#----------------

XX 
:.-·· ~:'·'~ ._N<?_.fio No 

. <~ L~ . • .;==~~)o~ 
. ----- -- --· -- FOLLOW UP ___ _ 

LOAN HOW LONG ___ RETURN OF LOAN ___ _ 'lo 
. "/ ..... , 

REPAIR ___ OTHER ___ PERMANENT TRANSFER----

PHONE ______________ _ 

io 
GROUP OR 

PERSON ___________________ STOCKROOM----------------, 

SITE ___ _ BLDG. ___ _ ROOM NO. -----------i 
PICK UP~ ··_·'Jt:-'5 DELIVERY ~-?/2:J/35 AUTHORIZED GROUP SIGNATURE---------

TE TIME DATE REQUIRED--------1 
PROPERTY REPRESENTATIVE-----------

.;:::z ,CG8 \.c.~~. i 
VALUE __________ ~ 

PROPERTY MANAGEMENT GROUP MAT· 2 --------

6214 
,PROCUREMENT __________________________ ___ 

S.M N_O ____ ~---"D_A __ r_:_E_-t---'N..::.O_:_. P_K_G_S_. --~--WT_. --tl DIM:::NSiO'·i: PACKED 8'. 
-------------

I -----



SHIPPING MEMO NO. StA 97069 Date l 2·· 29-!'~-

FROM: UNIVERSITY OF CALIFORNIA '
<·-If. jlf ' 1 t 6 ' ........... • .... Consignor's Order No. ,_._~..-:----.,-----

LOS ALAMOS SCIENTIFIC LABORATORY 
Box 090 LAB SP 2 

Los Alomos. New Mextco 37S45 
CREOIT 

Group Name Account Code Program Nn. Stochroom --
H--i s J.:) l ~:'.1t 

".,i()~~·q3 r • 
~, ... ttl•J~hn 

TO: 

ITEM 
NO. 

.J:>hasor•. Utthey 1~.~ 

Attn: ~r. 2ob ~V#~ 
Pl4,r,y R,_,ll~\~ ~a;;l 

•in~t~~. !J ~~Ot6 

QUANTITY OESCR IPT ION 

-1· 

"~·'. .... . '•-

Sh,p;::.ing Request No. 

Ship by ____ --:-"lz;*':~--:-;:::-;~~~-;..o.~-------,--
c.o.RRtER 

.:. ! , ... 

Money W-aybill ° C( . ' Prepaid~OO Collect 0 

'" -~ . ;· ... ~- . 
·. Waybill No . ._.,...------~""-·--------

0 ,I 

. UNIT 
COST 

Total Wt ,6!1 
TOTAL 

COST 

;:..;· 
·• 

1 l • t G!l .\ ;!J .D;)Si~~llttry t'i 114 b.ad\'t>Je "'it .• &~Ji-
roxlnat~ly 4~~•Q.~ ~r•~~ ot COLD 

'• 

PeJ>Orl for sh1pping __ -"2.:__ 

-------------~----

Authorized by Da t e S h i p !=-€ d _ _;1_··-=-~ _-_:::'-'-) -~-'-j'-':_: __ _ 



FORM SlR 
l ~· • -

ROM: UNIVERSITY -OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

TO: 

Box 990 LAB-SP 2 
Los Alamos, New Mexico 87545 

CREDIT 

Group Name Account Code 

3F-t.. 
' 

' .. 2:.4 

~ • ;1. • J Ofl.-!SO;·i 7 ,Jr 
Sa::(:ic Laboratoreis 
. :~:: ·- -~<: ~ i :~·. : ! ~~ .l -- ·- -; . : .'~ 

Program No. 

l~ _ ..... ~~-- .: ...... :.r ' .. )rol:.~-:~ -----i~t=; ·:1st 
Alb>~:; ;er,.j:..:-c:, :,e'h .•.ex1c,) :.{L:S 
Atr .. ·: .. : ~~.--:.r..en~1~l, !-! !J .. : Div 

Stockroom 

ITEM 
QUANTITY OESC R IPTION NO. 

1 • 1 ~~o H>.: ;• iJ.;;' Assortect, ·.::xp-c;se(! 

:.:::c las.sl f 1ed 

-

·-. 

/ .~-. • I 

Date ______ _ 

... 
Consignor's Order No. ___________ _ 

Consignee's Order No.------------

t ·~ :::; ' .. Shipping Request No. ___________ _ 

Shipby __________ ~~~~----------------
cARRtER 

Money Waybill 0 Prepaid 0 Collect 0 

Waybill No·-----------------

Evaluation--------- No. of Pl<gs. ------
~ ... , .-· 
f : •• ..,'. 

Total Wt 

P/N 
UNIT TOTAL 
COST COST 

.. - .. . . . 
Re~son for shipping ______________________________________________________ _ 

Authorized by _______ ----------- Packed by--·------- Date Shipped----------



FORM 5JR :I 
.: 

SHIPPING MEMO NO. SM ·i:23--1% Date_-'_/_· -_:: _-_/ __ .·-__ 

-~ ··- -. ')',' '":1 - "t.r 
-- _.: : .... J. ........ D 

ROM: UNIVERSIT¥-- OF CALIFORNIA 
LOS ALAMOS SCIENTIFIC LABORATORY 

TO: 

Box 990 LAB-SP-2 

Los Alamos, New Mexico 87545 
CREDIT 

Group Name Account Code 

:-;1-'-'i .· ... . , 
' .. :c.: . ' 

~;.;~.Join:so-l, .J~ 

Sa~dia Laboratories 

Program No. 

Aloqq~:e:rqt.;c, _,e.; ,,ex.1.c0 -.. T1~5 
Attr1: r.~~.I ... ~3hY ~f .?_c·-i ~)i 41 

Stockroom 

ITEM 
NO. QUANTITY DESCRIPTION 

Consignor's Order No. ___________ _ 

Consignee's Order No.------------

.. -. "": ,. -:'.·. 
Shipping Request No. __ :_• _________ _ 

Money Waybill 0 Prepaid 0 Collect 0 

Waybill No. _______________ _ 

Evaluation------ No. of Pkgs. ------

P/N 
UNIT 
COST 

Total Wt. 
....., f. •' 

TOTAL 
COST 

.. 

Reason for shipping ____________ ·_--_·_· _________________________ --_· ________________________________ _ 

Authorized by ________________ Packed by . •\ ______ Date Shipped ___ _ 



FORM 5JR 

... ,-.Jf~·- • ~ ... 
SHIPPING MEMO NO. SM 86791 

=-----~~~~~~ 
Datel.0/1 /Bl 

,\ 

SJI-86791 _, 
-ROM: UNIVERSITY OF CALIFORNIA 

TO: 

LOS ALAMOS SCIENTIFIC LABORATORY 
Box 990 LAB SP 2 
Los Alamos. New Mex1co 87545 

CREDIT 

Group Name Account Code 

HAT-4 6204 

Joe a. Apodaca 
Sandia LaboratorJes 
Rea Section, 1lldg 394 
lSlS :..~ SZ 

Program No. 

AlbuquerqtZS, !leM Hez.i.co 47llS 
.ltll: Pattg HcPherqiUIOn 

Stockroom 

ITEM QUANTITY OESCR IPT ION NO. 

l. 76() lb FILII, ASSOJt4rED, EXPOSED 

J!An:RIAL CLASSil'IBD SJ!CRE'Z' RD 

-

Consignor's Order No. ________________ _ 

Consignee's Order No.--------------------

Shipping Request No. ___ 7....::9....::9_:8_:2::...__C=----------

Ship by GoverlliiJC:fJlt 'rruck 
CARRIER 

Money Waybill 0 Prepaid 0 Collect 0 

Waybill No·-------------------------

Evaluat1on -----No. of Pkgs.;: i;axes 

Total Wt Z6 10901:::_ --
P/N 

UNIT TOTAL 
COST COST 

R f ?"or 511 t""i'r 2.rec~~ti. .."t'!.T3'Ulem:: :'I.ll"-Sfe:r 
ea son or shipping ------------- .--------------------------------------

Author1zed by ___ -=~= . .:;""· =i=CJ:..:'l,_ 

I .. 

~---

_______ Packed by ---'-''7'-"3,__ _____ Date Shipped l0/7.LJ=l __ _ 



FORM 53F 

r SHIPPING MEMO NO. SM so79l-l Date 10/'22/81 

FROM: UNIVERSITY OF CALIFORNIA 

TO: 

LOS ALAMOS SCIENTIFIC LABORATORY 
Ba>c 990 LAB SP 2 

Los Aldmos, New Mex1co 87545 

CREDIT 

Group Name Account Code 

Md.T-4 6204 

Joe tJ. Apodaca 
Sandia Laboratories 
1515 Eflbtiu4k SB 
22e S«:tion, Jldq J94 
,Ubl;qua.rqr,;e~ ;;,w <>ieZiix:o 

.Attn: Patty HcPearson 

Program No. 

;;"7115 

Stockroom 

ITEM QUANTITY DESCRIPTION 
NO. 

l. 970 lb; Pile, Assorecd, Expctu!d 

HA!rERIAL CLASS:UIZiJ SI:CilE'r RD 

Reason for shippinq 

Consignor's Order No. ___ ,-4n;uo;,z,ni:Zle~-----

Cons1gnee's Order No.------------

Shipping Request No. --'7~:!.__9""8""2,__,..C ______ _ 

Gover~t ~ruck 
Shtpby _____ ~~~=----------

CARRtER 

Money Waybill 0 Prepaid 0 Collect 0 

Waybill No. ______________ _ 

2 !..-.ores 
Evaluat1on _' _____ No. of Pkgs. ____ _ 

Total Wt 1300 

P/N 
UNIT TOTAL 
COST COST 

' 

Authorized by ____ J_:J __ _ ______ Packed by ___ \JTL_::n ____ Date Shipped l'J/2'J/.'.?l 
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Film disposal 

Sandia National Laboratories will 
accept and process all non-radioactive 
classified and unclassified scrap film 
(inctuding micrufiche). Sandia no 
longer accepts photographs, Polaroid 
film, vellums, viewgraphs or any other 
photo paper because of the negligible 
amount of silver recovered. Oassified 
glass slides and Polaroid film should be 
handled and destroyed as prescribed in 
DOE Appendix 2105, Part II. 

To prepare classified film for dis
posal, seal the film in a canon or con
tainer weighing no more than 60 
pounds and secure it with tape signify
ing the classification. Mark each carton 

-with identifying numbers, including 
the di!lpOSiag JI'OUP:'~ desipation (i.e., ... _ ........ 
IS-9). . _ . 

Place unclassified~ fiim iDa' 
carton or container, seal with tape and 
mark "Unclassified." Before ltndin& 
film to MAT -14, remove any steel or 
hard metal rollers. 

Improperly marked paclcages will 
not be picked up. To ensure that there 
is no mistaking classified and un
classified packages, a receipt must be 
prepared for classi~ed material, and 
signed by the Materials Management 
division representative. 

Call MAT-14at 7-4171, to request 
'pickup. , ... 

1-t LID. llDd 
l-3p.m. 

lt-18-..lla.a. ... 
~,.... 

lt::»-Jla.a. .. 
4:»-5p.a. 
l1a.a.-Nooaud 
3-Cp.-

CT'R-5 has a Rkoh copie~' 
number Ff4060, s.enal number 
59307J8468,underalease/purch 
lllZJ'eement that is no longer needc 
after Sept. 30. The purchase price 
$7 ,242.80, less $2.4 77.80 accrued 
credit; lease price is $168 per mor 
Call Donna Schneider at 7-8592 l 
Sept. 30. First come, first served. 

New LA -series form 
A revision of the LA-series rep< 

submittal form is now available f: 
stock (595R12, ST2643). Because 
stock has been destroyed and bee< 
the form is a major revision, IS-I 
commends that you order a pad o 
new forms to submit reports in th 
series. 

LABNET sch 
Monday Toesda) 

Sept. 30 Oct. I 
Introduction to Introductio 

MASS(5/7) MASS (6/ 
~Systems XNET 

(6/6) (1/4) 
ParaHcl Processing Parallel Proce 

Seminar ( 6/10) Seminar (7; 
! ! 
! 

lntrodYction to 
~~~~· 

lntrodu~or 
FRAMIS (1/6) FRAMIS (2. 

MeDday T..clay 
Oct.7 Oct.8 

FORTRAJ''1 77 FORTRAN 



SHIPPING REQUEST 
SR 

SM-13~s-t; 
82938C 

DATE JULY 29, 1S82 

PROFESSICN~L X-~\Y SEF':VICC: 

I •' ' ' AL8UCUERf'lUE NB' r·'EXICO IP o e Z" c d 

ITEM JUAN. DESCRIPTION PROPERTY NO. 
OR STOCK NO. 

1 2 EA CAATRIC:GES, SILVER HYPO (S/N A<)295, A92%) C,.JX-3) 

2 ·1 E/'" CA~TRIDGES, SILVL=.R Ht11P0 )~S /N DA22851, C19733)(HX-3) "-

3 27 Gt,L SILVER HYPO S(;LUTIOi'l (H-2) 

THIS IS A CCt~FIRf·UNG SHIPPER SINCE PROFESS !0~ ~L SERVI' r: 
P~c·c:r.t·il' 1;:::1 OTrV'"7f; I 'P f'f'~tT~. T~'r:'PC: l=f'.P -p~•.tC:Pfif;'!'.-Tf"\1<' li.T -· ~Tl? 

OV..N EXPENSE. 

(RFFFRn·JC:F · RH'FTPT ~tlt18 qL;"37 

ASON FOR 
SHIPMENT 

U. OF C. LASL P.O.#-----------------

CONSIGNEE'S P.O.#------------------

.. ~ FOLLOW UP ____ _ 

LOAN ____ HOW LONG ____ RETURN OF LOAN ____ _ 

REP AI R ____ OTHER ___ PERMANENT TRANSFER----

PHONE _________ _ 

GROUP OR 

nlLnfl ') 

JKL 
< -- __ - ___ t{C _- _tP. _t.{Q_ ---

c-. - ~-- j - ~ - ---- _f\0 ___ _ 

?-!C 

PERSON ___________ STOCKROOM--------"-~ 

SITE ____ _ 9LDG. ___ _ 

-'• ' 

UNIT TOTAL 
COST COST 

j 

TOTAL 

·n 
'.,- .. 

PICK UP 

ROOM N0·-----------1 

DELIVERY AUTHORIZED GROUP SIGNATURE---------· 
"ATE ___ _ TIME ____ _ DATE REQUIRED _______ ~ 

PROPERTY REPRESENTATIVE-----------

I ::::u:::~N~_-2 ____ ,._. __ _ '
' 

--~S-~M~--N~O_. __ ~--D~A~·~.E~---+-~N~u~.:_,~·<~G~·S~·-~---W~T~. ___ L __________ D_I_M_E_N~S_IO~N~S ___ --·------1--P A_C_.<. <:: '::' r: Y 

( 



SHIPPING REQUEST 
SR 

S.M-f7'~r 
82~28C 

DATE __ :.:._/_1:_·/_c_· 2 ____ _ 

PiWFESS ICNA.L X.!..Pfi.Y SERVICE 

CitY ;s t ta e : •!.. :-' .. • .. ;, ·-· ·~· ·- " Z' c d IP o e ") i ~ L. • 

ITEM OUAN. DESCRIPTION PROPERTY NO. UNIT TOTAL 
OR STOCK NO. 

1 30 GAL< SlL \'ER HYPO-SOLUTIC~\ (H-2) 

THIS IS A CCl-lFIKf·Ht;G SIHPPER Sif'{CE !' f()fESSIOt·AL SER\11 .. i:. 
PER!3CNNEL PICKEl) UP CCh'T,~Ir ~ERS FCR TRJ\1'-JSPORTATictJ AT 
Tl iE n: r Oht. EXPu\.SL. 

(REFEFENCE: RECEIPT #1C2G) 
-
S'MP30N FOR 
S PMENT F:~'~:. PECUJ·'ATIOI\ PEP. P.O. 1-LP.-1-0290-P 

U. OF C. LASL P.O.# __________________ '"-:::·;:.;~· 

CONSIGNEE'S P.O.#------------------~· ?'_·:;5 ', ::.: 

~-~~---J-i~t_~E 
NO ~ t~O- tjO - ________ ... __ _ 

·:, ._.::' 'c: ·- = - - t-.0 
------·---FOLLOW UP·-----

LOAN ____ HOW LONG ____ RETURN OF LOAN1-----

REPAIR ____ OTHER ____ PERMANENT TRANSFER ___ _ 

PERSON ___________ __ 

SITE ____ _ BLDG. ____ _ 

PHONE _________ _ 

GROUP OR 
STOCKROOM--------~~ 

ROOM NO.-----------1 

riO 
'·.0 
t .r: 
i .t) 
. n 
j ,\. .. ' 

·i ' ... 

\ 

COST 

I 

TOTAL 

- _; - .. 

COST 

hC 

~ ... -. 
'•'-

.Cr.~ 

_.,...._._ ,_-

PIC~ UP 
D"TE 

DELIVERY AUTHORIZED GROUP SIGNATURE-----------
TIME ______ DATE REOUIRED----------l 

PROPERTY R EPR ESENTA Tl VE ------------

PROP. GROUP SP-2 

-I PROCUREMENT _______________________ _ 

S.M. NO. DATE NO. PKGS. WT. DIMEI\:SICNS PACKED BY ---- ----r------,_ _____ -r------+--~-------~-~-~----------~ 



SHIPPING REQU6T SA 043090 
;/2UC3 

DATE 

~ ;treet Address 

/S 
Z"p Code 

Oty tate 
.. I 

ITEM QUAN. DESCRIPTION 
PROPERTY NO. UNIT TOTAL 

OR STOCK NO. COST COST 

1 15 GAL SILVER HYPG SGU.iTIO~J FIXER (HSE-2) 

2 lJ GAL SILVER hYPO SOLUTIOH FIXER G·t-4) 

- ...... ~ I" 'I C:!L'-'ER r-·~;)0 SOL'JTICN FIXeR ("-!.-3) 
-- -4~~ 

i·,CTE: THIS IS A CONFIR/"'ATIOr-l SHIPPER , --

(REF: RECEIPT ~0287, ¥.0288, ~02l::9) 

-
REASON FOR FGK RECl.At-'ATION PER P.O. 2-LR3-C794:Z-l TOTAL 

SHIPMENT 

--------
-~------

--------
-----~--

------ ------~---
----------

-

:----- ----- --------------------------------

i 
'-----------

------------
-----------~

--, 

U. OF C. LABORATORY P.O. No.--------------- _.::;:;..QIOA.CTl~/l"T'Y 

) t-.K) ":0 ~;{) 

CONSIGNEE'S P.O. #-------------------i o::.(?!J)S>'/E3 -": __ 3_' '-::-,-.i'i 
I '•'"'l'~~,-,. r. '(. 'Cl ,:cJ 

:-;;f:''-i:.J ______ c;:.L.Lf'C-:- ______ FOLLOW UP-----
I,~.._,, •. ;:::..-..,). ,tj:.,. __ - L• -J! 

LOAN HOW LONG ____ RETURN OF LOAN ____ _ 

REPAIR ____ OTHER ____ PERMANENT TRANSFER----

7'""· _ ..... T.,. 

PERSON ___________ ___ 

SITE ____ _ BLDG. ____ _ 

SK UP 
HE ____ _ TIME ____ _ 

PHONE ___________ _ 

GROUP OR 
STOCKROOM-------

--~ 

ROOM NO.-----------~ 

DELIVERY 
DATE REQUIRED-----------1 

',t: :_,! • ) 

VALUE-----------
-~ 

L -

-- -- - -- -
·' 
:' 

•. 1 

AUTHORIZED GROUP SIGNATURE----------

PROPERT"~EPRES
ENTATIVE _____________ __ 

PROPERTY MANAGEMENT GROUP MAT :2-·.:.··---------

PROCUREMENT ________ __ 

__ __::S_.M __ . N__..e:_O_. ---+---'-[;,t.. ·r~ 0 'KGS WT DIMENSIONS PACKED BY 

N r . --+--~~---+--------~~~~~
---------~----~--



----~--SHIPPING REQUEST 
SR 043037") 
DATE 8/l2/S3 

Jnsignee Pt::C:FESSIC:v\L x-r:;AY SYSTE~'S 

reet Address 

ty /State c ' .~ - ' . ·;~- ' , Zip Code 

ITEM QUAN. DESCRIPTION PROPERTY NO. UNIT TOTAL 
OR STOCK NO. COST COST 

1 1 EA CAA. TR. I[(;[ I SILVEf:: HYPO cc:~. 
~·~ OA33090 (V,-4) 

'l 
:J [j\ CARTRIL:GES, .:.. cc,' _ .. DA19139, DA301J9, DA30192) (IS-7) 

3 ., ') ·- GAL SILVER !-iYPO SOLUT I Cit FIYJ:R et·~ST- 3· 

- - :~,..,L ilL\'Cf~ t1f~· ::.CL~~~Cf~ r-r >~~2 (;-:5E.-.:. -~ 

5 ' EA CARTRICCE, SILVER HYPO (SN DA32351) (~~Lr) .. 

t·DTE: THIS IS A COt"~FIPJ;ATION SHIPPER 

(F':.EF: RECEIPT f0277, ¥0272. .. ¥0270_, #02SO, #0231) 

:ASON FOR FOn RCCLA..,ATIO:, PER P.O. 2-LR3-C7S42-l TOTAL IPMENT 

DES C~:::-: IS E .~.30 \..' E OF C. LABORATORY P.O. No.---------------. :-.. :,oiCc.r:;.·;•;"·,·~ ___ _t;e.£_ 
ONSIGNEE'SP.O. #-------------------· :0/,''!...•::3:,/f'S 'lJ'~O __ ':' ~~0,:; NO 

·cr.tc; _________ COLLECT ________ FOLLOW UP ____ _ 
( :.::: '',c.-.._::;"tlBLE LL ... · ... J1L _____ ~---

DAN ____ HOW LONG ____ RETURN OF LOAN ____ _ 

::PAIR ____ OTHER ____ PERMANENT TRANSFER ___ _ 

'·= 1 

'RSON 

rE 

:K UP 
·"E 

- . .. 

· ..... ,, 
PHONE 

GROUP OR 
STOCKROOM 

BLDG. ROOM NO. 

DELIVERY 
TIME DATE REQUIRED 

VALUE 

SM. NO ---r- DATE t\10 PKGS. WT. + -----+ ---+--.:.::__:__:...:::..::.:_---1-___:,.:...:__:__ - -

_I___ i 

._:._·11C L·:-: _:~-:;.,i_ A::::::.\ TS ______ f'.K)_: 
~- If ·~· . 

NO 

AUTHORIZED GROUP SIGNATURE-------·---

PROPERTY R EPR ESE NTA Tl VE ------------

PROPERTY MANAGEMENT GROUP MAT· 2-------
PROCUREMENT _________ -------------------

DIMEt\iSIONS PAl.K:D BY 

., 
! 



SHIPPING REQUEST 
SR 
DATE __ 6_/_E._/_2_3 ____ _ 

f-'":JFESSIU'AL X-RAY SERVICE, Ji.,'C. 

5rreet Address 

~· ty /State ~I """· L-t~-'·. ·'-""~J ,,_ ·- ···-·; ~,, __ ,.., 
""··~ Z" c d IP o e - . 

ITEM QU.A.N. DESCRIPTION PROPERTY NO. UNIT TOTAL 
OR STOCK NO. COST COST 

1 
,, .-- .. CAQ.TF'.ICGES, Sll'l~? t-i'I'PO (Sil J'..92S4, E:,2219E.) VC<-3 .... t:.M 

2 10 Ct;L SILVER HYPO SOUJTIC'~4 HSE-2 

3 ~ t:: ,A 
r..r'l CUCKETS IS-7 

t.OTE: THIS IS A COl'•FIRr--lf,TIOi\ SHIPPER 

(REF: RECEIPT %0137, ¥013~~~ #0139) 

'lEe 'N FOR FOR RECLA"'1A T I ON PER P.O. l-LR2-C7~03-l TOTAL 
)h .NT 

-----·-------------·· ·-----· 

•JES-:9;3;:: A30VE 
U. OF C. LABORATORY P.O. No.---------------

1 
:l~.D:CACTi'./iTY ___ _:NONE 

CONSIGNEE'S P.O.#-------------------~ ":<.P:..JSI'.''03 .;_NO_.::_:'Dc NQ_ CC\l?c.::::ss::::D ·::; "SC:S

~ON-FI_AM\1t.8L:: i-.2 ..... ._t 

E!IOLO(JIC,\L AC)c\JTc --~Q__j 
RE:Pt-·.10 _______ COL-EST __ _ ___ FOLLOW UP-----

! C-::)•iS:J~T!8:_: :...:c:_:~o ___ ~fL_ 

LOAN ____ HOW LONG ____ RETURN OF LOAN----- "O!S:J,\o A ~~~:3 ____ _ NO 
NO-

, ·-c~ . T-o· :,e I .\1AG~.ET·.c~_,I,1A,:. ..... L ___ • 

.. - - . - . . .. - ·- . {' .. {) 1 
REPAIR ____ OTHER ____ PERMANENT TRANSFER ___ _ 

PERSON __________ ___ 

SITE ____ _ BLDG. ____ _ 

PICK UP 
DATE ___ _ TIME ____ _ 

.·.F<. 

S.M. NO 

PHONE ________ _ 

GROUP OR 
STOCKROOM--------~-; 

ROOM NO.-----------i 

DELIVERY 
DATE REQUIRED----------------, 

VALUE _________________ ~ 

NO. PKGS. WT. j 

;,IJ 

'"-.- ........ -
.. , 

AUTHORIZED GROUP SIGNATURE----------

PROPERTY REPRESENTATIVE------------

PROPER"1 '(MANAGEMENT GROUP M.'\T- 2----,-------

."" 
PROCUREMENT ______________ ---------------

DIMENSIONS PACKED BY 



SHIPPING REQUEST 
SR 

ITEM OUAN. DESCRIPTION 

1 

DATE , , /, t.:. I:::< 

Zip Code 

PROPERTY NO. 
OR STOCK NO. 

DESC.'>iBt' .;BO'/E 

UNIT 
COST 

TOTAL 
COST 

U. OF C. LABORATORY P.O. No.---------------- ':iADIO.UCT:VtTV ____ llQ.!'le 

~~- '"'"' ~ CONSIGNEE'S P.O.#--------------------- ::.,i'c.vS• .r::s A-ne-8-I*'-"' --ft•7 CC\1-/?fef'SS-=:::J Gr\S::s ·· 

j..;ci.IBUSTIB!..£: LI-:2\JIO no '<Or, .. i'!..il.~,i',1,.\3LC: ______ ,;-~ 
PREp A I C __ CO·. L c•: T -------FOLLOW UP·----- :OTIO LC.G, ~ "-. L AGE'< TS ·----' '---

LOAN ____ HOW LONG ____ RETURN OF LOAN-----

REPAIR ____ OTHER ____ PERMANENT TRANSFER----

PERSON _________________ _ 

SITE ____ _ BLDG. _____ _ 

PICK UP 
\TE ____ _ TIME _____ _ 

PHONE ________ _ 

GROUP OR 
STOCKROOM---------~ 

ROOM NO.-------------1 

DELIVERY 
DATE REQUIRED•-----------1 

VALUE---------------4 

---~S~·:M~-~N~O~. ----~ 

__ D_A_T_E __ ~£ P~:S ______ "'_H_. ___ ....__ __ _ 

AUTHORIZED GROUP SIGNATURE----------

Pr.c; ERTY REPRESENTATIVE-----------------

PROPERTY MANAGEMENT GROUP MAT- 2 _:.. _____ _ 

PROCUREMENT __________ ---------------

DIMENSIONS 



SHIPPING REQUEST • 41"'"· 

*18053 SR 
DATE 2/l'J''\ 

-,, ...... ~~f;7r-. ""'"'~ ....... ~.,.!:· ......... -...., 
~--------------------------~~--~-----------------------------Telephone: 

...., :; 11 
Zip Code -----'-''--'-------

ITEM (lUAN. 

.. 

(Refere..--:.ce: 

REQUESTED ROUTING 
SPECIAL INSTRUCTIONS 

DESCRIPTION 

'""<>ce~ ,-1t -''.,)4· ·?f. ~ -·~·"'t!"..J"") --- .~ .J.... --, """'-r ~ ··--~-

c:s-7) 

PROPERTY NO. 
OR STOCK NO. 

UNIT 
COST 

~SON FOR TOTAL 

TOTAL 
COST 

SHIPMENT ______ ~~~'~.:~·~~~-~-~a±~~-~~--~-~~:~:~~~-~~~~~~-~-~--~-~~u~~-3-~~~~~-~~~-~---~~~-~~~~~~-7--~-·~~~-~·~----------------------~--------L---------

. ~ ~-----------·-~-------------------

i:= r1or sunc. ?UT \ "?" IF SHIPMENT IS COLLECT, PLEASE CALL VENDOR FOR SHIPPING 
INSTRUCTIONS. CC'.~PL::::;: ~LL OF T~E FCLLO'N!r:G. ;;= .. \: ;·;r:;::::; !:3 Y~S. 

U.OFC.LABORATORYP.O.No. _____ ~--------------------- DESC::ii5S A301Ji: 
.~ ......... o.:.\c-~. ·:-:'! ------:~OJ.-u?-

CONSIGNEE'S P.O. # _______________________ _ 

..... '.:! · . ~- _ _.___ _ FOLLOW UP _____ _ 

LOAN ____ HOW LONG _______ RETURN OF LOAN ____ _ 

REPAIR ____ OTHER _____ PERMANENT TRANSFER----

COMPLETE THE FOLLOWING: 

PERSON _____________ __ 

SITE ______ _ 
B LOG.---------

PICK UP 
TE ______ _ TIME _____ _ 

PHONE ____________ _ 

GROUP OR 
STOCKROOM--------------~ 

ROOM NO.------------------1 

DELIVERY 
DATE REOUIRED _________ -i 

VALUE-------------------~ 

___ s_.M_._N_O_. ____ t--~ATC ___ ~ __ N_O~._P_K_G_S_._~----WT ___ . __ ___ 

• I 

~---~;o_ 
27o_ 

' '· 
. ' 

~.j:J,\~-.c~.-':..:,·i ,l-:'...3~-~---·----D l 

i ;:: ~; G ~ C G _,.-- · 1 ~- ~~ _____ :(}___ __ _ 

AUTHORIZED GROUP SIGNATURE----------------

PROPERTY REPREC::ENTATIVE --------------

PROPERTY MANAGEMENT GROUP MAT- 2 ------------

PROCUREMENT __________________ _ 

Dl:v1ENSIONS 
---------+- PACKED BY 

___ __L_ ____ .. ____ ...... _________________ _ 



SHIPPING REQUEST 

__ ·'_-_.~c..;:.:.."-=-··.::s...c~c.:i.:.c'~.:..-':.:.··:.:::.::l:._::~·.:..:-_~..;;" ·:.:-'.,__.,_.~_, -----'------------- Telephone: 

Street Address 

City I State 

ITEM OUAN. 

1 ) >:';.:3.1 

·) ~·l.:, :::tl L. 

.. ··\ 

-~ --· 

Silver 

Silver 

,;ypo 

i:fypo 

DESCRIPTION 

Solution Fi::~r 

3olution F i:~er 

:JOTE: This is a co.:1firnation Shipf1er. 

(n.eferPnce: Receipt ) 042 '1 

REQUESTED ROUTING 

SPECIAL INSTRUCTIONS 
~~SON FOR F'or recl·1.P13. t ~-o;, P'~t :rc:; ~'13 e ;Jrr!er ., 
SHIPMENT ';)er .. 

IF SHIPMENT IS COLLECT, PLEASE CALL VENDOR FOR SHIPPING 
INSTRUCTIONS. 

·!'. ;,:0429) 

T;{J-r7:1!~'".!-1 

C·!-1~) 

(n-i•) 

SR 
DATE 

Zip Code 

PROPERTY NO. 
OR STOCK NO. 

U. OF C. LABORATORY P.O. No.--------------- :;~~':R!E:: .:.so·,,;: 

CONSIGNEE'S P.O.#-----------------

. ____ FOLLOW UP ____ _ 

LOAN ____ HOW LONG ____ RETURN OF LOAN ____ _ 

REPAIR ____ OTHER ____ PERMANENT TRANSFER ___ _ 

COMPLETE THE FOLLOWING: 
PHONE ________ _ 

GROUP OR 

--.. :,':":-: -~.G-:--('n;·/ _________ _Jane._ 

:J'''::us::eL<: UO'.liJ ~Io 

':o 

::::K::O_M_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_·.., I --- ... - .. . . 
PERSON __________ ___ 

SITE ____ _ BLDG. ____ _ 

18055 

- ~--

UNIT TOTAL 
COST COST 

TOTAL 

. .J 

,_, 

PICK UP DELIVERY AUTHORIZED GROUP SIGNATURE--------E ___ _ TIME ____ _ 
DATE REQUIRED---------~ 

PROPERTY REPRESENTATIVE--------------

VALUE---------------i PROPERTY MANAGEMENT GROUP MAT· 2-------

PROCUREMENT ______________ __ 

S.M. NO. NO.PKG_S_._4-_--WT __ . --+---- DIMENSIONS PACKEC. BY 

I -----'--------.L ____ __J_,_ 



SHIPPING REQUEST 
SR 04316Q 

(E-,t··-: ·n T.J 3e C..>mp!e~~d B•t ,\uthur, Except 'r"'lherc lndicatea) DATE .._.,c.. l} \...."• 

. -:1 

CitY /State i},"' '!.; ... ,, Zip Code 

ITEM QJAN. DESCRIPTION PROPERTY NO. 
OR STOCK NO. 

UNIT 
COST 

TOTAL 
COST 

NOTE: Til!s is .:~ r:or.f!!"!;'l~tior. Shinl")e3r 

--- -·------·-·-· ----· -------------

DESCRiBE ~-B'J\E 
U. OF C. LABORATORY P.O. No.----------------. "':AO!CAc;; Vi Tv---

i ---H .. orre-
coNstGNEE's P.O. #-------------------- 1 

:OXPLGSIV:OS \ -tfc--3-4QC -n-J 
lcOMB;Ic~•J'"' 1 T':i'' ~· 

"? EPl\: D ________ COLL <OCT _____ FOLLOW UP _____ ! --v" '-- ~- .lv .. '-----dO 

LOAN ____ HOW LONG ____ RETURN OF LOAN ____ _ 

REPAIR ____ OTHER ____ PeRMANENT TRANSFER ___ _ 

PERSON __________ ___ 

SITE _____ _ BLDG. ____ _ 

PHONE ________ _ 

GROUP OR 
STOCKROOM---------~ 

.. ,_ ~ 

-- - - ----- . . :) 

·-·· 

~G'\J _i=L,:,_:v1.\1.W.G~:: ____ --~~0.-. 

ETlOL.OC:! C.4 l ;,~J:: ."J"T:; -·--~---}~+}----

AI.:~G". ::11 -r:':" '4_: ...-::r-:; 

PICK uP 

ROOM NO.-----------1 

DELIVERY AUTHORIZED GROUP SIGNATURE-----------
~ 'TE ______ TIME ___ _ DATE REQUIRED---------I 

PROPERTY REPRESENTATIVE-----------

PROPERTY MANAGEMENT GROUP. MAT-· 2-----...__ 
VALUE---~~~~-----~ 

!PROCUREMENT ________________________ _ 

___ s_~_N_O_. __ -+-~Q~A~-~~~E--~-~N~O~-~P~K~G~S~--~-~WT~~---~------~D~IM~E~i~~~s~:o_N~S~--------- I PACKED BY 
--,-

-----~------



SHIPPING REQUEST 
SR 

iEnt~re Form To !:3e Completed 3'1 At.thor. Exc2ot \·lnere lndocate<:ll DATE 

.. -~- . ~ . ' ...... ~.-u _.lei--~~ j .. C'~lc.:.. 

City I State _____ A_l_i._;u___!1_U_e_r_'..:_l1l..:..E:.:....:..._: ._·ew __ ·_,.le_;:...::....:i..:_~_o ___________________ Zip Code __ ,_,71_.L_1_,1 ____ _ 

ITEM OUAN. DESCRIPTION PROPERTY NO. UNIT 
OR STOCK NO. COST 

1 ) 
I? a ·~~~~'TRILCLB , ( :-· 7 :J72~1 ~]7~~1:-1) (I~;-7) -:~4 .. · ... 

2 . ea C\.H'I'IlEXi;:: , (S1; A11723) (":-:\<;) J. 

3 ' .. ) _, 
Silver IIj"'fll ~lution Fi:xer ('!--1_) -

SOTE: This is a confin1ation Ship~r 

(:leference: Receipt ~'0434, ."!0435 ., ,it()436) 

REQUESTED ROUTING 

SPECIAL INSTRUCTIONS 
"ASON FOR Rec lar.a t i Oil ~rch .. 1.Se ~d~r ·~ IR1-1;70·1''?-1 TOTAL SHIPMENT nur;;oses n.o-,.,#J. 

I 

I 'vVA_R_N_IN_l_:J:_I_t :-s-·~-ecer~-1 ·c-tfer.se to knowingly or unkno•-'/tngl·/ vtr;!a:.: ::azardO'.J> rra~er:~:s sh•oc':ng re·~ulations 
· · --- - --------·------------- !:=NOT Sl:R2. ;::'Ji .3. "?" 

IF SHIPMENT IS COLLECT, PLEASE CALL VENDOR FOR SHIPPING 
INSTRUCTIONS. 
U.OFC.LABORATORYP.O.No. __________________ __ 

COMPLEiE .~LL OF THE f'OLLCWlNG. IF -\N'.'.'C::i IS 'fE.S 
cE.sc:~:a~ ,c,aov:: 

.l.-~.::c.a..c-:-:·J·l-:--~~ ______ \:one. 
CONSIGNEE'S P.O.#-------------------· ,::>PLOSIVES .d-.ih_3_l-!O..:_C_l;o_ C"::;'.'.~sr.::::::~ G,.;.,-;~c::-

TOTAL 
COST 

i COMSUST!ci...E LlO'JID ___ NO. '-JC\J-t=L.' •t·.•A,'c.:= _______ ::";o_ __ 
<>e><e:>A;CJ -:;::;~:_~:::;; _____ FOLLOW UP·----- ::_:,sT:NG -'.G:?."T --·-- --- _I''!'O -~T:OL::~.-::.<L_ '..i:O'•T-~-- ____ :t\2.__ 
LOAN _____ HOW LONG ____ RETURN OF LOAN _____ _ 

REPAIR ____ OTH ER ____ PERMANENT TRANSFER-----

COMPLETE THE FOLLOWING: 

' , -~ "'?" .... • --r . ..,. . -.... - r; -~ 
~- ,_ ..:.. .. !. -- ; • . PERSON __________ ___ 

SITE ______ _ BLDG. _____ _ 

PICK UP 
\TE ____ _ TIME ____ _ 

PHONE ________ __ 

GROUP OR 
STOCKROOM------------, 

ROOM NO. ------------l 
DELIVERY 
DATE RE'JUIRED-----------l 

VALUE--~-~-----------~ 

,-, 
w :) 

AUTHORIZED GROUP SIGNATURE-----------

PROPERTY REPRESENTATIVE' -------------

PROPERTY MANAGEMENT GROUP MAT· 2 -----------

PROCUREMENT ____________________ _ 

DIMENSIONS PACKED BY 



SHIPPING REQUEST / 

SR 

X-RAY Sf\lES ~ SE;~v ICE 
gnee ____ ~~~~~~~~~~~~~------------------------------------------------------------------

Street Address-------~ .:..0'....:.+....:.
1

___:I:..:<::....:1....:.':=-· -.:..:· ~.:..~ ~, ~~~··--------------------------------------------------------

Ci /St t ty a e ~ '• • -~ - Zip Code -. - -

ITEM QUAN. DESCRIPTION 
PROPERTY NO. UNIT TOTAL 
OR STOCK NO. COST COST 

1 ')':1 ... ~. gal SILVER HYPQ-SOL!JTIG~I .-~ur-r-; 

I" l.'.C.I'\ {:i-4) 

2 ,~ .. / ga1 SILVE?- HYPO- SC l UT ION FIXER ('!AT ,. ' j'' -~) 

NOTE: This is a confiroation Shipper 

(Reference: Receipt #0371 & if0872) 

... SON FOR 
SnlPMENT 

Reclamation purposes~ per Purchase Order 2 LR3-C7942-1 TOTAL 

,------------·------~------ -~- ------------·-------------- -------- ------------· --------. ------·- -----·-----
I 
I l 'l/A[~~~ji\CJ· J: s :J Ft~c.~lt~:' \_-:.~:: ;-:e ::J ~ .. ;-.:-,;,i.-_j:'y f)l u ~~·-"':C":,ir;~;'i ,.:c'~; -~ ~.az;Jr(~~i.__._; ,;•:::2"'.-::::; ~n;r;:J~~ rt;·dU!Jt+or·~
j 
L---~----------------- ----·-----------------------, 

U. OF C. LABORATORY P.O. No.-----------------------

CONSIGNEE'S P.O. #--------------------------

LOAN ______ HOW LONG ______ RETURN OF LOAN-----

REPAIR ____ OTHER ____ PERMANENT TRANSFER-----

~-· ~ _-. ~.·~--;- ~ -~> !:: :L ·; :· 
1 ~ • I • : •, ~ 

PHONE ____________ _ 

~~3CfilBE A8:.]'-/E 

-""'u;,"),:..cr:>tli".' _____ NO_ 
~>.iLCSl <:O:S -~_llQ_;,}~O~::_No 

:0 

--~---~-2- --------- --·------
,_ 
.~u 

.T 

PERSON ______________ __ GROUP OR 
STOCKROOM--------------~ 

SITE ______ _ BLDG. _____ _ 

PICK UP 

ROOM NO.--------------1 

DELIVERY AUTHORIZED GROUP SIGNATURE------------
nATE _____ _ DATE R EOUI A ED --------------1 

PROPERTY RE?RESENTATIVE ---------------
TIME ____ _ 

VALUE------------------1 PROPERTY MANAGEMENT GROUP MAT· 2 --'------

PROCUREMENT ______________________ __ 

S \1. NO. DATE 
-----------~----

I NO,PKGS._41 _____ W_T_. __ ~------- Cli'~ENSIONS PACKED BY 

I 
L_ 



SHIPPING MEMO NO. ~ Date,1/2'1/BS 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS NATIONAL LABORATORY 
Box 990 LAB MAT-2 
Los Alamus. New Mexico 87545 

CR£01T 

Group Name Account Code Program No. Stockroom 

MA1'-2 ~~202 

TO:x-~A! SALES & SERVICE 
1541 ISLETA SW 

ITEM QUANTITY NO. 

1 33GA SILVER 
2 17GA SILVER 

---
··~ ........... , ........ 

DESCRIPTION 

YYPO-SOLUT!ON FIXER 
~YPO-SOL!JTION FIXER 

! 
; 

-·- .. ... , .. -·---

Consignor's Order No. ?!,n 3-C'1!1ll2-, 

Consignee's Order No.-----------

Shtpping Request No . ..::":::._"-_-~~·"~--='=D ______ _ 

Shipby ____ ~~~·~~'~:~F~T~"~,N~I~~~G~-----
CARRt£R 

Money Waybill 0 Prepaid 0 Collect 0 

Waybill No. ______________ _ 

Evaluatton ·• 'lf'('l "'·Qo. of Pkgs. -----

Total Wt 

P/N 
UNIT TOTAL 
cosr COST 

\ 

"'.A 

Authorized by .~qrn:s .TR.'1~ 1 •1 P.!...O Packed by--------- Oat e Shipped __ _..::.:0_11..:./_.:...i _r:..:...;_.,:_:-_ •. __ 



SHIPPING REQUEST 
SR .• , '1"17 lJ~.t.J. ;J 
DATE 

. r ... ,. 

srreet Addres:; ________________ ~~~~----------~--~~----~~----------------------------------------------------------~---

Oty/State 

I 
s.. 

ITEM OUAN. 

..,. _-_, : r 

- _. ....... 

DESCRIPTION 

·r ... .-. ~ ... '· 

i. ,-.--:": ', 

.: ~' . .... - '1·;:-;..:::/'i\! -. ~ \ 

---·------------------. --- ------------------------. 

Zip Code 

PROPERTY NO. 
OR STOCK NO. 

C:OSCRJ8E ABOVE 

UNIT 
COST 

TOTAL 
COST 

'. 
I U. OF C. LABORATORY P.O. No.---------------

~AO:OP.CT1 \, ITY _______ ...::'·.,..:- ~-; :-

CONSIGNEE'S P.O.#------------------
1 c:.-:-:~ ~3L)ST' ~ ~- ~ :_: '"..:: :1 C' _____ :...:,__ 

I 

... f'l'\1 =I ~ ,~. \;..0. ~- 1·.... j 
~ ....... •-• ...... ~ •" -LL-----~--...,...}·--~ 'J:~c-F-:\~D ___ CC'. c.;=•=-:- ____________ FOLLOW UP·~----

LOAN ____ HOW LONG ____ RETURN OF LOAN-----

REPAIR ____ OTHER ____ PERMANENT TRANSFER ___ _ 

PERSON __________ ___ 

SITE ____ _ BLDG. _____ _ 

PICK UP 
DATE ____ _ TIME ____ _ 

S.M. NO. DATE 

PHONE ________ _ 

GROUP OR 
STOCKROOM----------~ 

ROOM NO. ~------------1 

DELIVERY 
DATE REQUIRED---------~ 

VALUE _____________ _, 

i=-...::N~O...::._P...::K...::G...::S...::._-+1---WT_._ 

_l 

ET:OLO:::J!·: .. ~L ,..\G~NTS '.::_j 
~l"' ... ",r-.....- -..-;-a.~~~.-. C·· ' l ,,......._~1 .. ::! 14-t::..J f',,-\ C"'"".J,·.~ __ _.;.. __ , 

: .... -

AUTHORIZED GROUP SIGNATURE----------

PROPERTY REPRESENTA:IVE ----------------

PROPERTY MANAGEMENT GROUP MAT· 2-------

PROCUREMENT ___ _ 

DIMENSIONS 

~ -----



I 

I 

9 
This form must be typed. Reproduce a copy for your files. 

SHIPPING MANIFEST NUMBER N~ 1 4 6 5 

P274 

X-Ray Sales and Services 
P. 0. Box 12521 

Telephone Number 

(505) 667- 834 9 
Return Matenal Author1zat1on No 

Albuquerque, New Mexico 87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 
ITEM NO QUANTITY COMPLETE DESCRIPTION 

1 1 ea. Ag RECLAIMER CARTRIDGE #B-21275 (C-1) 

Temporary receipt #T-1446 was not received by MAT-2, Receipt # 0975 received 12/27/87. 

Date 

anuary 28, 1987 
Laboratory Reference No 

:Z-LRS-05098-1 
Cons1gnee's Reference No 

2-LRS-05098-1 

0 PPD D Collect 

Delivery Date Requested 

CONFI 
Carner 

Pro Number 

No. of P1eces We1ght 

Kind of Packages 

P/N TOTAL VALUE 

! 
j Reason tor Sh1pment J TOTAL I I SILVER RECOVERY CONFIRMATION ONLY VALUE s1n nn AHention ACT-1: Money IS now due the Laboratory as a result of thiS transactiOn 11 Yes D No I WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 0 RadiOactive 
D Blast1ng Agent 
0 Explos,vesQA0B0C 
0 Combustible LIQUid 
@xPOISOnQAQB 
U Flammable l1Qu1d 
~ 1mrnao1e Sol1d 

il'.~ Loan 
I How long? 
i P1ck-up Date 
I 
I 

0 Ox1d1zer 
~ Corros1ve 
0 Flammable Gas 
D r~onflammable Gas 
O EtiOIOQIC Agent 
D Magnet,zed Matenal 
0 Organ1c Per0x'r1" 

D 
D 

Repa1r 

Return of Loan 

Group 

D lmtant 
0 Hazardous Waste 
D Hazardous Substance 

Securtty ClassificatiOn of Th1s Document IINCT.ASS 

Secunty Class1flcat1on of Th1S Matenal IINCT.AS$ 

ATTENTION TRAFFIC: D RUSH - Prtonty sh1pp1ng serv1ce requ,red 
(This will Incur additional shipping and freight charges.) 

D Permanent Transter 

D Other 

S1te 

l Buyer S1gnature 

Program Cooe 

W622 
Telephone 

667-8349 
1 Date Sh1ppea , 

I 
1 Packed By 

_,_ _____ .____.9 LllL8n __j 



I 

-----------
This form must be typed. Reproduce a copy for your flies. 

-
SHIPPING MANIFEST NUMBER N! 1 4 7 2 

X-Ray Sales and Service 
P. 0. Box 12521 
Albuquerque, New Mexico 

Telephone Nurnber 
(505) 667- 8349 
Return Matenal Authonzatron No 

87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 
ITEM NO QUANTITY COMPLETE DESCRIPTION 

i 

Date 

March 2, 1987 
Laboratory Reference No 

2-LR5-U5098-l 
Consrgnee s Reference No 

2-LR5-U5098-l 

0 PPD 0 Collect 
Del1very Date Requested 
CONFIRMATION ONLY 

Carrier 

Pro Number 

No. of Pieces 

Kind of Packages 

P/N TOTAL VALUE 

1 53 Gal. 53 gallons silver hypo solution (10 gal. MAT-4 & 43 gal. M-8 
(Recpts 0977 & 0978 

Reason tor Sh1pment I TOTAL SILVER RECOVERY CONFIRMATION ONLY VALUE. $10.00 
Attention ACT-1: Money IS now due the Laboratory as a result of this transact10n 8._ Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 0 Rad1oact1ve O Ox1d1zer O lrntant 0 Blaslmg Agent ~ Corros1ve O Hazardous Waste Security ClaSSification of Th1s Document _.uN-"'O"'N,_.E....._ ___ _ 

I 

0 Explos1vesOAOBOC 0 Flammable Gas O Hazardous Substance NONE Secunty Class1f1cat1on of This Matenal ---------0 Combustible LIQUid O Nonflammable Gas a POISOnOAOB 0 EtiolOgiC Agent 
r arnmao:e Lrqu1d O Magnetized Maten'll 
L • ~::able Solrd ~ Organ1c Perox1de 

w long? 0 
~-up Date Group 

i 2/25/81 

0 
DJ 

ATTENTION TRAFFIC: O RUSH - f',ronty sh1ppmg servrce requrrea 
(This will incur additional shipping and freight charges.) 

t'ermanent Transfer 
Other 

l Buyer Srgnature 
I 

PacKed B) 
8349 

Dat3 Sh;pped 
2/?<:,/P.I 

c:.,.. - :: ~ ·~ ~· 



This form must be typed. Reproduce a copy for your files. 
-

SHIPPING MANIFEST NUMBER N~ 1 4 6 6 

TO: 
X-Ray Sales and Services 
P. 0. Box 12521 

Telephone Number 

(505) 667· 8349 
Return Matenal Authonzat1on No 

Albuquerque, New Mexico 87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 

ITEM NO QUANTITY COMPLETE DESCRIPTION 

1 1 ea. Ag RECLAIMER CARTRIDGE #DA-41130 (HSE-1) 
(Rcpt. 0976) 

Reason for Sh pment 

SILVER RECOVERY CONFIRMATION ONLY 
Attention ACT -1: Money 1s now due the Laboratory as a result of th1s transactiOn "' Yes 

Date 

Januar 28, 1987 
Laboratory Reference No 

2-LRS-US098-1 
Cons1gnee's Reference No 

2-LR5-U5098-l 

D PPD D Collect 

Del,very Date Requested 

CONFIRMATION ONLY 
Carner 

Pro Number 

No. of Pieces We1ght 

Kind of Packages 

P/N TOTAL VALUE 

I TOTAL 
VALUE. $10.00 

D No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

D Rad1oact1ve D Oxtdtzer D lrntant 
D Blast1ng Agent :@ Corros1ve D Hazardous Waste Secunty Classification of This Document: _..LNl.::O"'N~E~----
D ExplostvesOADBDC D Flammable Gas D Hazardous Substance 
D Combustible L1qu1d D Nonflammaole Gas 

Secunty Classtttcatton of Th1s Matenal: __ _.N..,O..,.N.._E...__ ___ _ 

liic Potson0JI08 0 EttOIOgtc Agent ATTENTION TRAFFIC: D RUSH - Pnonty shtpptn!J serv1ce reqUtrea 
Flammaole Ltqu,a O ~J1agnet1zed Matenal 
i'lammaole Sol1d O Organ1c Peruxtae 

D Loan D Repa1r 

D 
D 
:m 

(This will Incur additional shipping and freight charges.) 

Permanent Transfer 

Other 
Telephone 

8349 
I 8L;yer S1gnature 

I ---------------

I Date Sh,ppea I 
---~----__L l/27 /87 __ ! 



! 

This form must be typed. Reproduce a copy for your files. 

SHIPPING MANIFEST NUMBER _N_~ __ 1_4_6~3 

TO: 
X-Ray Sales and Services 
P. 0. Box 12521 

Telephone Number 

(505) 667- 8349 
Return Mater1al Authorization No. 

Albuquerque, New Mexico 87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LAB ORA TORY REFERENCE NUMBER 

ITEM NO. QUANTITY COMPLETE DESCRIPTION 

1 1 ea. Ag RECLAIMER CARTRIDGE #B-22630 (WX-3) 
(Rcpt. 0948) 

2 44 gal. FIXER (Silver Recovery) (Rcpt. 0947) 

-
. 

-

Reason for Sh1pment 
SILVER RECOVERY CONFIRMATION ONLY 

AHentlon ACT-1: Money 1s now due the Laboratory as a result of th1s transactiOn ~ Yes 

Date 

December 30 1986 
Laboratory Reference No 

-LR5-U5098-1 
Cons1gnee·s Reference No. 

2-LR5-U5098-l 

D PPD D Collect 

Delivery Date Requested 

CONFIR"1ATION 
C..rrier 

Pro Number 

No. of Pieces Weight 

·Kind of Packages 
·---~~- ' 

P/N TOTAL VALUE 

I TOTAL 
VALUE: $10.00 

D No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

D RadioaCtive D Oxidizer D lrntant UN CLASS. 
0 Blast1ng Agent :J1: Corrosive 0 Hazardous waste Sl:lcurity Classification of This Document: --=:.;..;:;.;==..:--
0 Explos1vesOAOBOC D Flammable Gas D Hazardous Substance Secunty Classification of Th1s Matenal --..l.iUN~C..,LA~So~.~.S~..t,,___ 
D Combustible L1qu1d D Nonflammable Gas 
~ Po1sonOAOB D EtiOlogic Agent ATTENTION TRAFFIC: 0 RUSH - Pnority shipp1ng serv1ce reou1red 

(This will incur additional shipping and freight charges.) O Flammaole L1qu1d D Magnetized Matenal 
r ~lammab!e Sol1d 0 Organtc Peroxide 

i Loan D Repa1r D Permanenl Transfer Account Code I Program Code 

How long? D Return of Loan D Other 6202 W622 
------~~--~~-------,~~-----.~~~------~~R~o-o-m~N~o--~---.~T~e71e~p7h~on~e------1 

8349 
Packed By Date Shipped 

12 30 86 
ST -260J 



This form must be typed. Reproduce a copy for your files. 
Date 

-

SHIPPING MANIFEST NUMBER _N_! __ 1_4_8_0 
June 19 1987 

Laboratory Reference No 

P274 

X-Ray Sales and Services 

P. 0. Box 12521 

Albuquerque, New Mexico 

Telephone Number 

(505) 667- 8 
Return Matenal Authorization No. 

87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO. QUANTITY COMPLETE DESCRIPTION 

1 3 ea. Ag RECLAIMER CARTRIDGES (A12344, B22635, and 
DA42678, IS-9, Rcpt. 

Reason for Sh pment 
SILVER RECOVERY CONFIRMATION ONLY 

Attention ACT-1: Money 1s now due the Laboratory as a result of this transaction Ill 

Delivery Date Requested 

·:> - ier ~~---=- ·' 
.~· 

~6Number 

No. of Pieces Weight 

'Kind of Packages 

P/N TOTAL VALUE 

0987' 

I TOTAL 
VALUE. $10.00 

Yes D No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

D Rad1oact1ve O Oxidizer D lmtant U 1 

D BlaSting Agent • CorrOSIVe D Hazardous Waste Secunty ClaSSifiCatiOn of This Document nc ass. 

D ExpiOSIVesOAOBOC D Flammable Gas D Hazardous Substance Secunty ClaSSificatiOn of ThiS Malena! Jlnc 1 ass. 

D Combust101e L1qu1d D Nonflammable Gas 

!I Po1sonOAOB D Et1olog1c Agent 

n Flammable LiQuid D Magnet1zed Matenal 

Flammable Solid D Organ1c Perox1de 

Loan D Repa1r 

How long? D Return of Loan 

PiCK-up Date Group 

6/ 

D 
D 

ATTENTION TRAFFIC: D RUSH - Prionty sh1pp1ng serv1ce requ1red 

(This will incur additional shipping and freight charges.) 

Permanent Tr<;,·.sfer Program Code 

Other 
Telephone 

Packed By Date Sh•ppeo 

6/18/87 I 



This form must be typed. Reproduce a copy for your files. Date 

-
SHIPPING MANIFEST NUMBER _N_~~~1 ~4 _7 _9 

2- LRS-05098-1 
Telephone Number 

(505) 667- 8349 
Consignee's Reference No 

Return Matenal Authonzat1on No 

TO: X-Ray Sales and Service 

P. 0. Box 12521 

Albuquerque, New Mexico 87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

ITEM NO. QUANTITY COMPLETE DESCRIPTION P/N TOTAL VALUE 

1. 5 gal FIXER (Silver Hypo) (MST-3, RCPT./10980) 

2. 5 gal FIXER (Silver Hypo) (MAT-4, Rcpt./10981) 

3. 54 gal FIXER (Silver Hypo) (M-8, Rcpt. 0982) 

4. 1 ea. Ag RECLAIMER CARTRIDGE /f#A12348 (WX-3, Rcpt./10983) 

s. 15 gal FIXER (Silver Hypo) (M-4, Rcpt./10984) 

6. 75 gal FIXER (Silver Hypo) (LS-3, Rcpt./10985) 

Reason for Sh1pment I TOTAL 

SILVER RECOVERY CONFIRMATION ONLY VALUE $10.00 
AHentlon ACT-1: Money IS now due the Laboratory as a result of th1s transactiOn 9 Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 

0 Radioactive 0 Ox1d1zer . 0 Irritant 

0 Blasting Agent llt Corros1ve 0 Hazardous Waste Secunty Class1ficat1on of Th1s Document: _..:;U:..:.;n~c;.;:l;..::a:..::s::.::s~.~-

0 ExpiOSivesOAOBOC 0 Flammable Gas 0 Hazardous Substance Secunty Class1f1cat10n of Th1s Matenal: __ J.,.J..,n._c .... l ~a..,s..,s._.. __ 
D_ CombuStible L1qu1d O Nonflammable Gas 
~ Po1sonOAOB 0 Et1olog1c Agent ATTENTION TRAFFIC: 0 RUSH - Pnor,ty sh1pp1ng serv1ce requ1red 

~ Flammable L1qu1d 0 Magnetized Malena! (This will incur additional shipping and freight charges.) 

Flammable Solid O Organ1c Perox1de 
~----------~--------~-------------.----~~-------,~----~-----------0 Loan 0 Repa1r O Permanent Transfer Account Code Program Coae 

How long? 0 0 Other 6202 W623 
P1ck-~.;n Date Room No. Telephone 

8349 
Packed By Date Sh1ppeo 

I 5/29/87 
~-~~~~~~~~~~~~~~~--~-----------------------------L-----------~--~~----~ 

Forcn N ... rr,;·<-::-



TO: 

SHIPPING MEMO NO. SM .;;;....:.. _____ _ 297040 D• te ----1-7._1 ... 2:.4.;..-IBu-6.,.. 

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS NATIONAL LABORATORY 
Box 900 ReQuestor 

Los Alamos, New Mexico 87545 
C"llOIT 

Group Name Account Code 

MAT-2 6202 

X-RAY SALES AND SERVICE 
PO BOX 12521 
ALBUQUERQUE, NM 87195 

Program Ne> 

Con\ognor '\Order No. ___ 2_-_L_R_5_-_U_5_09;..8_-_1 __ 

297040 ShopponCJ Request No. __________ _ 

CONFIRMATION ONLY 
Shlpby ____ ~~~~----------

CA""'II" 

Pre~id 0 Collect 0 

Fretght Bill 

No. of Pk~. -----

Tobl Wt 

ITEM QUAN'TI'TV DESCRIPTION ~,N 
UNIT TOTAL 

NO. 
COST COST 

1 2ea AG RECLAIMER CARTRAGES 
Tn,s copy for 

Sh•pp•ng purposes 

SN DA-37220 & B-22626 (IS-9) only Cos: to ce 

2 lea AG RECLAIMER CARTRAGE SN A-11793 
lurn•shed tly Los 
Atamos Nat•onat 

(WX- 3) Latloratory Ac-

3 27 FIXER (SILVER RECOVERY) (M- 3) 
court.ng Depart-

gallons 
ment 

PERMANENT TRANSFER LM<; 

uson for shipping ________ S::...:...;I L::..;V:....:E:.:.R.:.....:.R:.::E:...::C:..::O:...!V-!::E'-"R:..!-Y _______________________ _ 

FOR CONE I RMAJ I 0~1 Om,¥ 

Authorized t.y ____ J_O_E_R_O_Y_B_O_L ____ , __ Packed by-------- Oat e Shipped -----,7r-t/~2'-'S,..f/~Be-6-

FOR PROPER IDENTIFICATION & CREDIT ALL PACKAGES 

& CORRESPONDENCE MUST BE IDENTIFIED WITH LANL 

P. 0. NUMBER. SUB· VENDORS MUST BE M"'""'=D OF THIS 

P~OCFOLJRI= 



Date This form must be ty!)4td. Reproduce a copy for your fllea. 
-

SHIPPING MANIFEST NUMBER N! 1 4 6 0 
November 24, 1986 

·om 

P274 

X-Ray Sales and Services 

P.O. Box 12521 

Albuquerque, New Mexico 

Telephone Number 
{505) 667· 8349 
Return Malena! Authonzat1an No. 

87195 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LABORATORY REFERENCE NUMBER 

Laboratory Reference No. 

2-LR5-U5098-1 
Cons1gnee's Reference No. 

2-LR5-U5098-1 

0 PPD 0 Collect 

Delivery Date Requested 
CONFIRMATION 

Car~ier ~.. .... 

Pro Number 

No. of Pieces Weight 

Kind of Package~ 

- ... 
.":-: .. : 

·: ·i" ;.) 

ITEM NO. QUANTITY COMPLETE DESCRIPTION P/N TOTAL VALUE 

1 8 ea. Ag RECLAIMER CARTRIDGES: 

Receipt No. Cartridge No. Grou2 

0968 A-10861 M-4 
0969 B-22637 WX-3 
0970 DA-26097 WX-3 
" DA-26088 WX-3 
" DA-34327 WX-3 

0971 DA-42681 HSE-2 
0972 DA-41131 IS-9 
" DA-11789 IS-9 

2 71 3/4 Ga ~. FIXER (Silver Recovery) 
(Rcpt. 0966 6! gal. MAT-4 & 
Rcpt. 0968 65t gal. M-4) 

Reason for St'11pment I TOTAL silver recovery CONFIRMATION ONLY VALUE: $10.00 
Attention ACT-1: Money IS now due the Laboratory as a result of th1s transaction n Yes 0 No 

WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 
0 Rad1oact:ve 0 Oxidizer 0 lrntant 
0 Blast1ng Agent 00Jc:Corros1ve 0 Hazardous Waste Security Classification of Th1s Document: ---li.u!N..JJC .... I.,..Au..S,...S......_. __ 

Secunty Classification of This Matenal: _ __,UN"""""C"""LA=S...,S"-' • ..._ __ 0 ExpiOSivesOAOBOC 0 Flammable Gas 0 Hazardous Substance 
0 Comoust ble LIQUid O Nonflammable Gas 
fjj Po,~onOAOB · O Euolog1c Agent ATTENTION TRAFFIC: O RUSH - Pr1onty sh1pp1ng serv1ce reqUifed 
lj Flammable LiQUid 0 MagnetiZed Matenal (This will Incur additional shipping and freight charges.) 

Fidmmable SOlid 0 Organ1c Perox1de 

. ....J Loan 0 Repa1r O Permanent Transfer Program Code~i 
How long? O Return of Loan O Other· W622 rp~,~ck~--up~D-at~e------~--~~~------~~G~ro_u_p--~---------~~------~~~--------~~~~~----~T~e~le-phone 

---=~~~~~=-~~~L---~-------~--~~------~----------~~--~----_,~8=3~4-9 ' 

~orr;; >~urnoer 1 1 1 ,=\ 11 

~ Buyer S,qf'ature _____ ..J...... ___________ ~l._· [l-a-te ~:~o~:_j 
r-~~v~Nr· ~, .. ._, ...... ...,T ~~~"lrt.1l \.J lo~JM .rr--.. 



I 

This form must be typed. Reproduce a copy for your Illes. 

SHIPPING MANIFEST NUMBER N~ 1 4 54 

TO: 

X-RAY Sales and Service 

P. 0. Box 12521 
Albuquerque, New Mexico 

Telephone Number 

(505) 667- 8349 
Return Matenal AuthonzatJon No. 

IXUI 87195 

N/A 

ALL PACKAGES AND CORRESPONDENCE MUST BE IDENTIFIED WITH LA BORA TORY REFERENCE NUMBER 
ITEM NO. QUANTITY I COMPLETE DESCRIPTION 

1 1 ea. AG RECLAIMER CARTEAGE SN DA-35474 (M-7} 
2 38 gal. FIXER (Silver Recovery} (M-8} 

Reason tor Sh1pment 

SILVER RECOVERY CONFORMATION ONLY 
Attention ACT-1: Money 1s now due the Laboratory as a result of th1s transact1on ~ Yes 

Date 

October 10 1986 
Laboratory Reference No 

2-LR5-U5098-1 
Cons1gnee's Reference No. 

2-LR5-U5098-1 

0 PPD 0 Collect 
Delivery Date Requested 

Carner 

Pro Number 

No. of Pieces Weight 

Kind of Packages 

P/N TOTAL VALUE 

-

J TOTAL 
VALUE: $10.00 

0 No 
WARNING: IT IS A FEDERAL OFFENSE TO VIOLATE SHIPPING REGULATIONS FOR HAZARDOUS MATERIALS, WASTES, OR SUBSTANCES. 
0 RadiOaCtive 0 Oxidizer 0 lmtant Unci ass 0 8last1ng Agent 1KJ Corros1ve 0 Hazardous waste Secunty ClaSSification of Th1s Document: __;~;;..;;.~,;;.,_--
0 Explos1vesOAOBOC 0 Flammable Gas 0 Hazardous Substance Secunty Class1f1cat1on of Th1s Matenal: --4.U.,._n...,c .... l._.a ... s ... s..__ __ 0 Combust1Die L1Qu1d 0 Nonflammable Gas 
[XI Po,sonQt•OB 0 EtiOlogiC Agent 
0 Flammaole uqu1d O Magnetized Matenal 
O F!ammaole Sol1d O Organ1c Perox1de - -T l .oan 

I 6 Repa1r 
'~~ . IOrrJ? Return of Loan 
P1ck-up :late 

0 
0 

ATTENTION TRAFFIC: O RUSH - Pnonty sh1pp1ng serv1ce reqUired 
(This will incur additional shipping and freight charges.) 

Permanent Trr~'lsfer l Account Code I Program Code 
Other· 6202 W622 

Room No. Telephone I From I Group 

M.'\T .. ? 
I S1te I Build1ng 

8349 ---
Author1cej S qrature ! Buyer S1gnature Pa -~"!a By Date Sh1pped 

--- I 
r.,_,rm "Jur - ?:r 111 H 't 86i ST -2'3U9 

PACKING MANIFEST 



COPY r;o 4 AUTHOR REQUEST 

SHIPPING REQUEST 
SR 04325 ~· 1Er.rlt9 Form T ..J 8e C-J'T'O~ererl C•; ,.·· ... ·,';i>Jr. :='.(-:eot ',',' ··r~ lnd:c.]tt!dl DATE 

Zip Code ·"71 OS ITEM QUAN. 
DESCRIPTION PROPERTY NO. 

OR STOCK NO. 
UNIT 
COST 

TOTAL 
COST 5 ~=.a C\l-'Zml D7.5 ([Wl7212 CA4113C, r'A30i 94 

2 l7 rn A>'ER 

3 1 .t • .:l~ <: ~ .R17'J :c: ". ..,. ...,_ ":\ f• r: "': \J -J--:.}J 
• ~ 7\..r • - •. . -..: ~:- ~-- : 

l'Uf'E: This f s a confi rrmti on Shi · r 

COMPLETE AU_ OF THE FOLLO','ii'-i::::. ·;;: . .:. '.S:;;::;:; lS ·, :0" I 
DESCRIBE ABCVE 

'-OF C. LABORATORY P.O. No.---------------~ RADIOACTiVITY ~ ONSIGNEE'S P.O.#--------------------: EXPLCSi\ES ·-' n1 3----l],'l:__['Q_ CQ!,!Pf1ESSIO::J <::ASES --
.·:,;o ______ CC'LLEC-:- I CC.\1S ·~~~~TlB L c :...JCU!fJ f'P_ :'JG'J -F LM,\P.' ~E~.t: _______ r~ 

_____ FOLLOW UP-----) --~ ':AN ____ HOW LONG ____ RETURN OF LOAN-----
=PAIR ____ OTHER ____ PERMANENT TRANSFER----

=:soN ___________ _ 

i~ UP 
"E 

B LOG.---------

TIME _____ _ 

PHONE ___________ _ 

GROUP OR 
STOCKROOM-------------; 

ROOM NO.------------1 
DELIVERY 
DATE REQUIRED---------~ 

VALUE __ -~,'~:~n ________ __, 

AUTHORIZED GROUP SIGNATUP': ----------
PROPERTY REPRESENTATIVE,....------------

.•. ··.~ _.J--....-........._,_ ........ PROPERTY MAN6.GEMENT GROUP MAT- 2··-----------
PROCUREMENT _________________ ___ 

.s.'Vt_. ~-o __ -....L.I-1 __ ...:.D:.:.A..:...T...:.E=----_ [+-N.:.::o:.:.·..:...P.:..:K-=G-=.:s --~~~~~WT~~·-_-F---- QII\1ENSIOI\IS PACKED RY 



SHIPPING REQUEs·T 
SR 297520 

(Entire Form To Be~ Author. Except Where Indicated) DATE 10/21/85 

SERVICE 

Albuquerque, New Mexico 

QUAN. DESCRIPTION 

1 5 gal SILVER HYPOSOLUTION FIXER 

2 10 gal SILVER HYPOSOLUTION FIXER 

Reference: Receipt #183 

'""'"'""•' 

(M-4) 

(MAT-S) 

Zip Code 

PROPERTY NO. 
OR STOCK NO. 

87105 

UNIT 
COST 

TOTAL 

TOTAL 

REASON FOR Reclamation Purposes 
SHIPMENT ________________________ ~-----------------------------------------------------C~--L-------L--------

WARNING: It is a Federal offense to knowingly or unknowingly violate hazardou aterials shipping regulations. 

R EPA I R _____ OTH ER ____ PERMAN ENT TRANSFER ----1 

PHONE---------1 PICK UP ABOVE MATERIAL FROM: 

(CONFIRMATION ONLY) 
PERSON ____________________ ___ GROUP OR 

STOCKROOM------~====,.----------------~----------------------~ 

SITE--------

ptrv UP 
r 

B LOG.--------

Tl ME ________ _ 

ROOM NO.-------------------~ 

DELIVERY 
DATE R EOUIR ED'------------~ 

CREDIT $200 
GROUP NAME ACCOUNT CODE VALUE--------------------j 

MAT-2 6202 

APPROVED 

PROGRAM NO. PROCUREMENT ______________ F-----------

INFORMA TION BELOW TO BE COMPLETeD BY GROUP MAT • 4 ONLY 

DIMENSIONS PACKFD AY 

-----------



SHIPPING_ REQUEST· < • 

SR ') c; -,l r::: •1 
( J I ~ ,' ·.~~ 

DATE 2/C:.,/'f; 

X-RAY SALES AND SERVICE 

s CitY! tate 
.. -· - ._, ·-· - Zip Code ,..l.J~· 

ITEM OUAN. DESCRIPTION 
PROPERTY NO. UNIT TOTAL 
OR STOCK NO. COST COST 

1 -~ ea C!\RTR I DGES (Al2036, Al2034) n~x-3; J. .. 

':I 1 Cd c.n.RTRIDGE (A38113) (w::- •)' 
·- ... ~. i....,t-:..) 

3 4 ea CARTRIDGES (DA41132,DA37216,DA30608,0A41140) ( TS-<'' 
.... ...... !. 

., .. ;~ r:J l , SlL'JtR rtYPOSOLUTI0:1 FIXER ? ~ ~- ::! ·. 
'1' --
5 50 ga1 SIL'JER 1-!YPOSOLUTION FIXER ( '·1-4) 

NOTE: This is a Confirmation Shipper 

SON FOR 
~PifPMENT 

Reclamation purposes TOTAL 

. c.::~:-_~ -.::,_,~l,:( .; . 1_:··-
~ 

--~---------- --·--------· "-.., 
:;c~.: -· ~:-~ _:, ~ '- :; ;:. ._.. C -_-. ;_- ~ .•";' 1 '.;:; .:. '•,.: ·_';}"/Is ' .. -

... , c. ~,:.·.·.::.=~1:::: ... =-=i·'t := /,.,... 

; 

U. OF C. LABOR A TORY P.O. No. -------------- ; -_.-' .! , ~; .• \ :;71\ : ·r ··_· ______ • __ .>-,,_---.._ ___ -__ -.. ·.. /_../ 
CONSIGNEE'S P.O.#----------------- =:<o•_::·:.·:o:::c: - _ ,- _ _.._ .·;=·: :-c • 

,-~ .:. F ~: ·. ... _________ FOLLOW UP·----

LOAN ____ HOW LONG ____ RETURN OF LOAN ____ _ 

R EPA I R ____ OTH ER ____ PERMANENT TRANSFER----

PERSON ____________ __ 

SITE ____ _ BLDG. ____ _ 

PICK UP 
OATE _______ TIME _______ _ 

:?\T -2 

PHONE ___________ ___ ./ 

GROUP r:>R 
STOCKROOM----------------, 

ROOM NO. ---------------i 
DELIVERY 
DATE REQUIRED-----------~ 

VALUE ____ ··-----------------4 

~ _.. ..- -. """' ;-("': . - ~ ., .• _,: = ------
-· ------ -. .---X..~~L :·:,c; ·. ,_ '~:_·:-.' 

------·-:;./~--- ·.: ~ :~<;~" ;; . 'c ' = :0. 

.. 

AUTHORIZED GROUP SIGNA-l=l.JRE- _______________ __ 

/ 
PROPERTY REPRESENTATIVE_. __ .:__.:_:_:. _______ _ 

,-' 
·,, 

PROPERTY MANAGEMENT GROUP MAT --2·_· -------

PROCUREMENT _______ __ 

--.-----~---------------------------
------,,----------

--T·--0-A ~E __ .___N_o ___ P_'"' I wr 1----------___.:D=.':.:.::M~E:..:..N:::S:.:.:IO~N_::'S~----------_-_-_~; ~D.:...A~C=K~E-=-D~B~Y= S.M. NO. 



SHIPPING MEMO NO. SM -'':ll~}i) 
~----~~~-----

UNIVERSITY OF CALIFORNIA 
LOS ALAMOS NATIONAL LABORATORY 
Box 990 LAB MAT-2 
Los Alamos, New Mexico 87545 

CREDIT 

Group Name Account Code 

~.AT-1 6202 

TO: 
X-RAY SAL£$ • SERlVCE 
PO COX 12.521 
AlaUQUElQUf. ~ 87195 

Program No. 

"..i~n 

Stockroom 

ITEM QUANTITY NO. DESCRIPTION 

1 48 GA Lori FIXER (StlVEft ilECOVEIY) 

);:;~At-'.:>~~>...-J·T l i~ .. t.~ s i. P. 

"., 

Consignor's Order No.--------------------

Consignee's Order No.------------

2..)7~-;o Shipping Requ~t No. __ ;;~ __ , _______ _ 

Shipby_C_v_~~ __ F_I_RM_A~T7l=O~~~c~~-'
1 _~_· ______ _ 

CARRIER 

Money Waybill 0 Prepaid 0 Collect 0 

Waybill No. _______________ _ 

Evaluation------ No. of Pkgs. ------

Total Wt. 
UNIT TOTAL P/N COST COST 

' 

~ :'~ <_• 
•' J 

. ~ .. c.~ : :-. ~ c ._ :~r:A f Reason for shipping ____________________________________________________ __ 

Authorized by ___ -_..,_:.:_._.J_Y_:-_i::..::·L=-------- ___ Packed by--------- Date Shipped __ ,._l_i_4 ,_,_·._. 
0 ____ _ 



sHIPPING ~E_MQ NO. S=--M-_---=29:_:_7o_2_o _ Date 6-25-86 

oF CALIFORNIA 
LJl.,OS NATIONAL LABORATORY 

14 Requestor _, 
woo AWf'IO'I, New Mexico 87545 

C .. EDIT 

Account Code Program No. 

MAT-2 6202 W622 

TO~-Ray Sales and Service 
P.O. Box 12521 
Albuquerque, NM 87195 

ITEM QUANTITY DESCRIPTION 
NO. 

1 90 gal Fixer (SIlver recovery) 

• 

Confirmation only 

-. 

lp..,r,..,,nAnt' Tr,.nc:f.,,. 

Reason for shipping S I J ver receeveF'f 

Con~oqnor '\ Order No. ----o~~2~r=-"f.L~~~S:.-:-"-lUI.f5~0~9~Be--+1--

Cooo\iqnee·s Order No.-----------

Shapponq Requ~t No. _ ___..2~9~7f-JO.t.'J.:J0~.£-------

Ship by ____ ..1,C..r..o~n~f-::!I-:r+.m~I!:l.n~g:J-------
c""'"''E" 

Prepaid 0 Collect 0 

Freight Bill 

Evaluation __ $..:..._1 0 __ No. of Pt<CJS. -----

/ 

Tobl Wt 

P/N 
UNIT TOTAL 
COST COST 

This copy for 
shippong purposes 
only. Cost to be 
furnoshed by Los 
Alamos National 
Laboratory Ac-
countong Depart-
men!. 

·. ,I 

.l~T 

Authorized by_J:..;o'liile-Jo~A~~ao~y!f.b~;~.iilii+l------Packed by ________ Date Shipped ~G=--..,..2~5.=.-o;.g-99-----

00 
NONE 

. )HIPPING CROUP MAT-14 

FOR PROPER IDENTIFICATION & CP.!:DIT ALL PACKAGES 

& CORRESPONDENCE MUST BE IDENTIFIED WITH LANL 

P. 0. NUMBER. SUG-VENDORS MUST BE ADVISED OF THIS 

PROCEDURE . 



ENCLOSURE #2B 
ADMINISTRATIVE INSTRUMENTS 



·- -

lllboNttltl .!~!for! ~ 
P.O. los 50 
a.. AlaiDol. "NM ~ 

-Pan Am \\Uti Services, Inc. 

THRU;~ Lopez, Manager PHSE 

FROM: Tom Holm-Hansen, PENV, 7-0104 

-----------------------------------------------------------~MO NO. THH87-93 

SUBJECT: RESPONSE TO EPA/EID RCRA INSPECTION OF JULY 15 

The recent EPA/EID inspection of July 15 pointed out that 

Safety-Kleen solvents were leaving Pan Am facilities without 

hazardous waste manifests. Since Pan Am-operated facilities 

are under DOE's EPA hazardous waste generator permit, this 

was found to be a violation of RCRA by EPA's inspector, Mr. 

Mike Michaud. 

This deficiency was corrected the following day <July 16> as 

indicated by the enclosed correspondence. Overall, Pan Am 

has taken the following steps to ensure regulatory 

compliance with the transportation and recycling of Safety

Kleen solvents: 

o no Safety-Kleen solvents will leave Pan Am 

facilities without a hazardous waste manifest bearing DOE's 

hazardous waste generator number 

o Safety-Kleen will mail a completed manifest to Pan 

Am once the shipment reaches Safety-Kleen's recycling 

facility 
o these manifests will be kept on file by Pan Am's 

Environmental Protection Branch 

o copies of the manifests will be forwarded to LANL 

HSE-7 and HSE-8 -- ~1\ ~(o d~ nat ~~r ~oq~ o\- CM.r ...,o"i{t.l~ l ~ + 

~~ {D'd ~ o'ld. ""J)f'l\ t.J~i{t ~ a.v\ll ~~ t4. P'bni.ftJi::f ~" -+ilt ~- lfJ"'t 
If you require any additional information please feel free 

to contact me. 

cc: . 
Jim White, HSE-8, K490 

Karen Balo, HSE-7, E518 

Doris Garvey, ADS-ECMO, A122 

M.R. Heineman, HSE-3, K489 

S.J. Calanni, PMGR 
Jack Nuckels, OMDO 
file 
reading file 



t 

[Loo~mruoo 
Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 memorandum 

To: Anthony Drypalcher, HSE48, K490 

THRU: CaJ:l Huth, MAT-DO I MS MAILSTOPITELEPHONE: P274/S-1664 . / 
JJ.In Jorgensen, MAT-14, MS 

DATE: January 29, 1988 

FROM: 

SUBJECT: 

John Ramsey~ SYMBOL: MA T-14/ A1795 

SHIPPING MANIFESTS FOR RECYCLABLE MATERIALS 

The matter of hazardous waste manifest requirements for oert:ain types of 
recyclable mat:er.ial., namely precious metals, has been brought to the attention 
of t:his offirp. It is our understanding that all sh:ipping manifests for t:his 
type of material are to be referred to HSE-7 for processing in compliance 
w.:ith applicable governing regulations. 

All sh:ipping manifests that we receive for mat:er.ial. that is readlly identifiable 
as recyclable wm henceforth be forwarded directly on to HSE-7 w.:ith no other 
action taken by us. HSE-7 wm make the final determination as to the 
applicabll:i:t.y of regulations regarding manifest requirements. 

We believe that the success of t:his procedure wm depend upon appropriate 
wording in the REASON FOR SHIPMENT block of the sh:ipping manifest, and 
we recommend that the words "recyclable," or "for reclamation of precious 
metal, " be included. 

We understand that t:his matter has already been discussed and approved by 
David Mcinroy of HSE-8 and Benny Duran of MA T-2. 

JRjyme 

cy: Don Bryson, MAT-DO, MS P274 
Newby Ellington, MAT-DO, MS P274 
Epp:ie Trujillo, MAT-DO I MS P274 
Benny Duran, MAT-2, MS P274 
Sh:il:l.ey O'Rourke, MAT-14, MS P274 
Tom Houston, MAT-14, MS P274 
IDrraine Segura, MAT-14, MS P274 
Karen Balo, HSE-7, MS J592 
David Mcinroy, HSE-8, MS K490 
D.ist:r.ibution Office Flle 



ENCLOSURE #3A 
REQUEST FOR GROUNDWATER MONITORING WAIVER 



I I 
• 

.. 

Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

DEC 15 1987 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Michael Burkhart, Director 
N. M. Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, NM 87504-0968 

Dear Mr. Burkhart: 

REQUEST FOR GROUNDWATER MONITORING WAIVER 

The Department of Eneray (DOE) hereby requests a waiver of the requirements for monitorin& aroundwater pursuant to the New Mexico Hazardous Waste 
Manaaement Reaulations (HWMR-3) Section 206.C.l.a.(3). Tbe waiver would apply to the area surroundina the landfill (Area P) and surface impoundment 
at the Technical Area (TA) 16 burnina around. We are requestina this waiver based on the absence of free-flowin& aroundwater within the upper 200 feet beneath the two units. We realize aroundwater does exist at auch areat 
depths (approximately 1000 feet) but hydrologic conditions in this upper zone indicate no migration of contaminants to groundwater at depth has or 
will occur (see Enclosure #1, "Site Geology and Hydrology of TA 16, Area P"). 

Substantial efforts to sample the aroundwater beneath the site have been attempted with no success. We have recently drilled seventeen boreholes in the area to characterize the subsurface (see enclosure #2 for drilling 
loss). Pour holes were completed as RCIA aroundwater aonitorina wells 
(P-87-Q3, 04, 06, and 08) at the limit of the waste manaaement area, three downgradient and one uparadient (suspected). They have been screened 
partially in the alluvium and partially in the underlyina tuff to interce~t 
any liquid that mi&ht travel alona the interface between the two materials. Pour additiOD&l holes were completed aa wells (P-87-01, 05, 07, 09) to 
detect the presence and ezchanae of aroundwater in the alluvium between the 
canyon creek and the landfill (see Enclosure #3 for borehole completion 
loss). Gravimetric aoisture data was collected durin& drillina operations and indicates the occurrence of saturated conditions beneath the units is unlikely (see enclosure #4 for aravimetric moisture curves). To date, no 
free-flowiua aroundwater has been observed in any of the seventeen boreholes. 

Three boreholes were also completed around the landfill as neutron moisture 
access holes (P-87-13, 14, 16A) as was one at the TA-16 surface impoundment (P-87-00), and one (P-87-12A, 200 feet deep) towards the end of the aeaa 
(see Enclosure #3). An additional neutron aoisture access hole is planned 



i. 

M. Burkhart 2 

for the area between the canyon creek and the landfill. Borehole P-87-10 
will also be finished as a neutron moisture access hole when additional 
completion materials arrive. Data collection from these holes will be 
available in the spring of 1988. 

We are currently generating additional information for the area to further 
substantiate the groundwater waiver request. Laboratory data on porosity, 
permeability, and hydraulic conductivity is being collected from core 
samples to further define the unsaturated zone characteristics beneath the 
site. This information will be available to the New Mexico Environmental 
Improvement Division in late February 1989. In addition, surface water and 
sediment sampling and analysis from the canyon creek is being scheduled for 
next month. A water balance evaluation will be initiated in January and 
continue for six months. 

Extensive studies related to saturated zone characteristics of the maio 
aquifer have already been performed and support both our waiver for TA-54 
and this waiver request. Information on the water supply wells in the area 
also applies to the existing waiver and the TA-16 request. 

Should you have any questions regarding this matter, please call 
Mr. James Phoenix of my staff at 667-5288. 
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SITE GEOLOGY AND HYDROLOGY OF TECHNICAL AREA 16, AREA P 

by 

Fred Brown, William Purtymun, Alan Stoker, and Allee Barr 

ABSTRACT 

Two distinct units of the Quaternary Upper Bandelier Tuff were encountered during a geological Investigation of Technical Aru 18, Aru P, at Los Alamos National Laboratory, Los Alamos, New Mexico. Unit 3, the uppermost untt encountered, consists of four distinct .. hflows, and is characterized by a high degree of welding and low-moisture content. Unit 2, the lowermost unit encountered, is densely welded, and notlctably Impeded drilling operations. The Water Canyon Fault Zone, which IIH approximately 500 tt to the utt of Area P, exhibits 10 to 15 tt of displacement In the subsurface with IHtle surface expression apparent. No evidence for the existence of groundwater was detected. 

I. INTRODUCTION 

Technical Area 16, Area P (TA-16, Area P), at 
Los Alamos National Laboratory (l.ANL) has been 
used since the 1950s as an lndustrfallandfUI, and Is 
regulated under the New Mexico Environmental Im
provement Division's Hazardous Waste Manage
ment Regulations due to t.rtum residues In excess 
of the Extraction Procedure (EP) toxicity limits. 
LANL desires to pem'IMII1dy close the landfll, and 
in an effort to add~.- ckllure and poetclosure re
quirements requlrwd by RCAA (Resource Conserva
tion and Recovery Act), a geologlcll lie Investiga
tion was conducted by the LANL Environmental 
Surveillance Group (HSE-8) during the summer of 
1987. 

II. REGIONAL GEOLOGY 

The reglonaJ geology of Los Alamos has been 
previously reported In detaU (I.e., Smith and Bailey, 
1966; Purtymun, 1974; Gardner and Goff, 1986). In 
summary, Los Alamos National Laboratory is lo
cated on the eastern ftank of the Jemez Mountains, 
an area dominated by volcanic deposits associated 
with the formation and collapse of the Valle and 
Toledo Calderas. Eruptive activity culminated with 
the deposition of a large volume (about 400 km3) of 
Quaternary Bandelier Tuff, a rhyolitic tuff ranging in 
thickness from 30 to 1000 ft. The Bandelier Tuff is 
composed of a series of ashfall and ashflow tuffs 
unconformably resting on Chino Mesa Basalt and 
Puye Conglomerate of the Santa Fe Group. Depth 

1 



.. 

.. 

to the main aquifer in the vicinity of Area P is about 
1230 ft (Purtymun, 1984) {Fig. 1 ). 

Deposits of Bandelier Tuff form broad plateaus 
that encircle the Jemez Mountains and dip gently 
away from the Valle Caldera. The plateau on the 
eastern side of the Jemez Mountains, the Pajarito 
Plateau. consists of a series of east to southeast 
trending mesas separated by deeply incised 
canyons. The Bandelier Tuff itself consists of upper 
(Tshirege) and lower (Otowi) members, each con
taining a prominent ashfall bed at the base. Gener
ally, the upper (Tshirege) member is the more 
densely welded of the two, and welding tends to in
crease with proximity to caldera sources (Baney et 
al., 1969; Gardner et al., 1986). 

Four fault zones have been recognized In the 
Pajarito Plateau: Pajarito, Water Canyon, Guaje·Mt., 
and Rendija Canyon Fault Zones (Oransf181d and 
Gardner, 1985). The Water Canyon Fault Zone, 
which extends through T A-16, trends roughly north 
to northeast with about 30 to 100ft of down-to-the
east displacement. Approximately 10 to 15ft of dis
placement can be seen in the subsurface adjacent 
to Area P, with little or no surface expression ap
parent. 

Ill. GEOLOGY OF AREA P 

Area P lies near the eastern margin of the Je
mez Mountains, In the saddle of a short east-west 
trending mesa. The Water Canyon Fal.dt Zone cuts 
through the tuff approximately 500 ft to the easl To 
the north, the Canon de Valle has cut through the 
fault scarp, draining an area on the west of the 
Sierra de los Valles flanks. To the south Is a small 
unnamed canyon containing Intermittent discharge 
from local outfaJia. n. main technical centers of 
T A-16 are located - ol Aria P (Fig. 2). 

The mesa II~ by approximately 800 ft of 
Bandelier Tuff (Purtymun, 1968). Five distinct units, 
composed of groups of ashflows, have been recog
nized in the Tshlrege Member r:A the Bandelier Tuff 
(Griggs, 1964; Smith and Baley, 1966), r:A which two 
units were encountered during drlllng operations at 
Area P (Brown, 1987). In addition, scattered out
crops of El Cajete Pumice occur In the area. 
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In order to establish the shallow subsurface 
geology of Area P, a series of 17 boreholes 
(numbered P-o through P-16) was drilled in the 
summer of 1987. Drilling was done with a CME-55 
rotary drilling rig and 4-lnch conventional auger. 
Continuous auger cuttings were retrieved for litho
logic logging and moisture analysis, and one set of 
continuous core was recovered using 6-inch hollow 
stem auger and split-spoon core barrels. 

Borehole logging of lithology was done on the 
basis of four characteristics: (1) color (Goddard et 
al., 1984), {2) degree of welding, (3) shape and 
abundance of pumice lapilll, and (4) distribution of 
lithic fragments. Four distinct types of welding were 
recognized during drUllng operations: 

1. Nonwelded: high porosity, low cohesion of 
glassy fragments and crumbly texture. In core 
samples, this can be recognized by disaggre
gation and little or no flattening of pumice 
lapilll. 

2. Moderately welded: less porosity, moderate 
cohesion, brittle texture and slight deformation 
of glassy fragments. In core samples, this tex
ture crumbles easily in the hand and contains 
some noticeably flattened pumice lapilli. 

3. Welded: low porosity, good cohesion. brittle 
texture and noticeable deformation of glassy 
fragments. This texture normally requires a 
hammer to break, and the majority of pumice 
fragments are noticeably flattened. 

4. Densely welded: texture noticeably impedes 
or halts drlllng, with little or no penetration; 
poor core recalefY. 

Two major lithologic units have been recog
nized at Area P (person. comm., W. Purtymun, 
1987). Unit 3, the uppermost unit encountered dur
Ing drlllng operations, consists of four individual 
ashftows that appear to have cooled contempora
neously, forming a single compound unit. These 
ashftows are herein designated as Subunits 3a, 3b, 
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3c. and 3d {bottom to top). Unit 3 rests con
formably above Unit 2, the lowermost unit encoun
tered. In general, the Bandelier Tuff dips 2 to 5° to
wards the east; in the vicinity of Area P dip Is negli
gible. and the units are essentially horizontal and of 
uniform thickness. 

Subunit 3a consists of a welded 
dark yellowish brown tuff, with rare 
pumice lapilli (slightly flattened), 
and abundant pebble-sized red 
porphyritic quartz latite and grey 
rhyolite lithic fragments. The ratio 
of quartz latite to rhyolite Increases 
towards the base of the subunit. 
The contact between Subunit 3a 
and Unit 2 tends to be densely 
welded. East of the Water Canyon 
Fault this unit appears to be non
welded. 

Subunit 3b consists of a welded 
pale yellowish brown tuff, with 
common grey and red pumice 
lapilli, (noticeably flattened), and 
rare pebble-sized rhyolite lithic 
fragments. This unit weathers to a 
dark brown, and contains abundant 
clayey pumice lapDII to the north
west. 

Subunit 3c consists of a moderately 
welded brownish grey to yeiiONish 
brown tuff, with common grey 
pumice laplll (noticaably flattened), 
and rare pebble-siZed rhyalte lithic 
fragments. Oay.flled vertical frac
tures are common throughout this 
subunit lhl cantact between 3c 
and 3d tendl to be densely welded. 

Subunit 3d outcrops liang the 
higher rim of the saddle, and con
sists of a moderately welded yel
lowish brown tuff, with rare pebble
sized rhyolite lithic fragments and 
common grey pumice lapilll. Sub-

unit 3d Is overlain by scattered de
posits of El Cajete Pumice. 

Locally, Unit 2 consists of a welded to densely 
welded tuff, light grey to pinkish grey in color. with 
common pumice lapilli and pebble-sized rhyolite 
fragments. Due to dense welding, the drill bit was 
only able to penetrate the upper 5 to 10 ft of Unit 2 
(Fig. 3). 

IV. IN SITU MOISTURE CONTENT 

Hydroi9QIC characteristics of tuff depend pri
marUy on the degree of welding, with porosity and 
hydraulic conductMty decreasing as the degree of 
welding Increases. At Los Alamos, saturated hy
draulic conductivity for a moderately welded tuff 
ranges from 0.1 to 1. 7 ft/day, and for a welded tuff 
ranges from 0.009 to 0.26 ft/day (Abeele et al.. 
1981). Samples of tuff recovered during drilling op
erations at Area P were not saturated. 

Gravimetric moisture determinations were 
conducted to obtain a direct measurement of in situ 
water content of the tuff. Samples were taken from 
dril cuttings ~ery 5 or 10ft, and moisture determi
nations were made by weighing samples immedi
ately after collection and after oven-drying 24 hrs at 
105°C. 

Although gravimetric moisture determinations. 
are relatively easy to perform, care must be taken to 
ensure that the heat produced by drilling does not 
bias the samples collected. In the few cases where 
drll cuttings were noticeably warm to the touch, or 
water vapor was noticed coming from the borehole, 
samples were not collected for analysis. Care was 
also taken to maintain the drying oven at 105°C to 
ensure that no structural water was driven off. 

Table I proW:fes a summary of gravimetric data 
coUected for Unit 3, and Indicates a low overall 
moisture content for Area P. Although a range of 
1.9 to 24.7% Is considered low, this value slightly ex
ceeds the gravimetric moisture content determined 
for technical areas further to the east (5-11% for T A-
33 (Abrahams, 1963), 2-20% for TA-54 (Kear1 et al., 
1986)]. This higher range may be due to Increased 
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rainfall at TA-16, 1M l'llfJt c:A orographic effects 
caused by the adJac*'t Jemez Mowalns. 

The energy ralatlonlhip with mo11ture content 
for the Tlhirage Member c:A the Bandelier Tuff was 
derived for volumetric moisture content by Abra
hams (1963). Volumetric values can be converted 
to gravimetric values by dividing volumetric values 
by the average bulk density of the tuff. Repeated 
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neutron and gamma probe calibration runs have 
established an average bulk density for the Tshirege 
Member of 1.4 g;cm3. In addition. the density of 10 
random samples was obtained after drying by 
weighing crushed tuff c:A a known volume. Average 
density for the 10 samples was 1.47 gfcm3, with a 
standard deviation of 0.12. 
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Table I. Average Gravimetric Moisture Content. STD = Standard Deviation 

Unit Mean(%) 

3d 5.2 

3c 6.1 

3b 5.7 

3a 3.8 

Total Unit 5.8 

TA-16, Area P, lies In the vadose zone of the 
Bandelier Tuff, a zone defined by Everett et al. 
( 1984) as existing beneath the topsoJI and above the 
water table, In which moisture In pore spaces coex
ists with air or In which geological materials are un
saturated. Based on the resUts of Abrahams 
(1963), saturation of the Tshirege Member of the 
Bandelier Tuff, and thus groundwater, occurs when 
gravimetric moisture content Is about 29%. When 
moisture content is below 7%, there Is no 
movement of water; between 7 to 21% moisture Is 
redistributed by diffusion; between 21 to 29% 
moisture distribution Is by gravity and capHiarity, 
and above 29% movement Is by gravity drainage 
(Fig. 4). Table I suggests that the primary mecha
nism for moisture distribution at Area P Is diffusion. 

In summary, the shallow geology of TA-16, 
Area P. consists of two distinct units. The upper 
Unit 3 consists of four ashftows that appear to form 
a single compound unit The lower Unit 2, a sepa
rate compound unit, Is densely welded In the vtclnlty 
of Area P, and noticeably Impeded drilling opera
tions. There Is no IW:Ience of groundwater at Area 
P. The results olltil ~ wll be Incorpo
rated in the LANL llldll dolura plan for Area P. 
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BOREHOLE: P-87-00 GEOLOGIST: Fred Brown DATE DRILLED: 21 JULY 1987 ELEVATION: 7399 ft LOCATION: 476215,1763523 TOTAL DEPTH: 135 ft DISPOSITION: Aluminum Casing 
DEPTH 

0-3 

3-40 

40 

40-llO 

110 

110-135 

135 

DESCRIPTION 

Fill/Top Soil (sandy loam) 
Unit 3c. Light brownish grey tuff Moderately welded Rare rhyolite lithic fragments Common grey pumice lapilli 
Contact is strongly welded 
Unit Jb. Pale yellowish brown tuff Moderately welded Rare rhyolite fraqments Abundant grey pumice lapilli Fracture noted at 45 ft 
Contact is strongly welded 
Unit Ja. Dark yellowish brown tuff Welded 
Abundant rhyolitejlatite lithic fraqments Rare pumice lapilli 

Unit 2. Densely welded tuff halts drilling 



BOREHOLE: P-87-0l GEOLOGIST: Fred Brown DATE DRILLED: 29 JULY 1987 ELEVATION: 7344 ft LOCATION: 475756,1764645 TOTAL DEPTH: 35 ft DISPOSITION: PVC Casing 
DEPTH 

0-4 

5-10 

10-35 

DESCRIPTION 

Top Soil (sandy loam) 
Unit 3b. Dark yellowish brown tuff Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 
Unit 3b. Pale yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Rare pumice lapilli 



BOREHOLE: P-87-02 GEOLOGIST: Fred Brown DATE DRILLED: 23 JUL~ 1987 ELEVATION: 7341 ft LOCATION: 475708, 1764617 TOTAL DEPTH: 10 ft DISPOSITION: Filled In 
DEPTH 

0-3 

3-10 

DESCRIPTION 

Top Soil (sandy loam) 
Unit 3b. Dark yellowish brown tuff Moderately welded Rare rhyolite lithic fraqments Rare pumice lapilli 



BOREHOLE: P-87-03 GEOLOGIST: Fred Brown DATE DRILLED: 23 JULY 1987 ELEVATION: 7342 ft LOCATION: 475676, 1764596 TOTAL DEPTH: 9 ft DISPOSITION: Teflon Casing 
DEPTH 

0-3 

3-9 

DESCRIPTION 

Top Soil, boulders and cobbles 
Unit 3b. Dark yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Rare pumice lapilli 



BOREHOLE: P-87-04 GEOLOGIST: Fred Brown DATE DRILLED: 28 JULY 1987 ELEVATION: 7348 ft LOCATION: 475588, 1764562 TOTAL DEPTH: 10 ft DISPOSITION: Teflon Casing 
DEPTH 

0-4 

4-10 

DESCRIPTION 

Top Soil (sandy loam) 
Unit Jb. Dark yellowish brown tuff Welded 
Rare rhyolite lithic fragments Rare pumice lapil1i 



BOREHOLE: P-87-05 GEOLOGIST: Fred Brown DATE DRILLED: 29 JULY 1987 ELEVATION: 7353 ft LOCATION: 475520, 1764532 TOTAL DEPTH: 35 ft DISPOSITION: PVC Casing 
DEPTH 

0-3 

3-15 

15-35 

DESCRIPTION 

Top Soil (sandy loam) 
Unit Jb. Dark yellowish brown tuff Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 
Unit Jb. orange pink tuff Moderately welded Rare rhyolite lithic fragments Rare grey pumice lapilli 



BOREHOLE: P-87-06 GEOLOGIST: Fred Brown DATE DRILLED: 28 JULY 1987 ELEVATION: 7352 ft LOCATION: 475467, 1764514 TOTAL DEPTH: 10 ft DISPOSITION: Teflon Casing 
DEPTH 

0-4 

4-lO 

DESCRIPTION 

Top Soil (sandy loam) 
Unit Jb. Pale yellowish brown tuff Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 



BOREHOLE: P-87-07 GEOLOGIST: Fred Brown DATE DRILLED: 29 JULY 1987 ELEVATION: 7356 LOCATION: 475381, 1764491 TOTAL DEPTH: 35 ft DISPOSITION: PVC Casing 
DEPTH 

0-2 

2-5 

S-6 

6-35 

DESCRIPTION 

Top Soil (sandy loam) 
Unit 3b. Pale yellowish brown tuff Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 
Weathered dark reddish brown clay 
Unit Jb. Pale yellowish brown tuff Moderately welded Common rhyolite lithic fraqments Rare pumice lapilli 



BOREHOLE: P-87-08 GEOLOGIST: Fred Brown DATE DRILLED: 28 JULY 1987 ELEVATION: 7370 ft LOCATION: 475257, 1764405 TOTAL DEPTH: 10 ft DISPOSITION: Teflon Casing 
DEPTH 

0-3 

3-10 

DESCRIPTION 

Top Soil (sandy loam) 
Unit Jc. Dark yellowish brown tuff Welded 
Rare rhyolite lithic fragments Rare pumice lapilli 



BOREHOLE: P-87-09 GEOLOGIST: Fred Brown DATE DRILLED: 29 JULY 1987 ELEVATION: 7376 ft LOCATION: 475183, 1764381 TOTAL DEPTH: 35 ft DISPOSITION: PVC Casing 
DEPTH 

0-3 

3-15 

15-33 

33-35 

DESCRIPTION 

Top Soil (sandy loam) 
Unit 3c. Moderate brown tuff Moderately welded Rare rhyolite lithic fragments Common grey pumice lapilli 
Unit 3b. Greyish brown tuff Welded 
Abundant rhyolitejlatite lithic fragments Common red-brown pumice lapilli 
Unit 3b. Pale brown tuff and clay Moderately welded Rare rhyolite lithic fragments Abundant clayey pumice lapilli 



BOREHOLE: P-87-10 GEOLOGIST: Fred Brown DATE DRILLED: 30 JULY l987 ELEVATION: 7411 ft LOCATION: 475814, 1764473 TOTAL DEPTH: lSO ft DISPOSITION: Aluminum Casing 
DEPTH 

0-3 

3-5 

s-so 

so 

50-120 

l20-l50 

DESCRIPTION 

Fill/Top Soil (sandy loam) 
Unit 3c. Dark yellowish brown tuff Welded 
Rare rhyolite lithic fragments Common red pumice lapilli 
Unit 3c. Pale yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Common qrey pumice lapilli 
Contact is stronqly welded 
Unit 3b. Pale yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Common red pumice lapilli 
Unit 3a. Dark yellowish brown tuff Moderately welded Abundant latite lithic fragments Rare qrey-red pumice lapilli 

150 Unit 2. Pale yellowish brown tuff Densely welded Rare rhyolite lithic traqments Rare pumice lapilli 



BOREHOLE: P-87-ll GEOLOGIST: Fred Brown DATE DRILLED: 27 AUGUST 1987 ELEVATION: 7409 ft LOCATION: 475991, 1763584 TOTAL DEPTH: 70 ft DISPOSITION: Uncased 
DEPTH 

0-2 

2-35 

35-45 

45-50 

50-70 

DESCRIPTION 

Top Soil (sandy loam) 
Unit 3c. Dark yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Common red pumice lapilli 
Unit 3c. Pale yellowish brown tuff Sliqhtly welded Rare rhyolite lithic fragments Rare pumice lapilli 
Unit Jc. Dark yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Rare pumice lapilli 
Unit 3b. Pale yellowish brown tuff Densely welded Rare rhyolite lithic fragments Rare pumice lapilli 



BOREHOLE: P-87-12A GEOLOGIST: Fred Brown DATE DRILLED: 26 August 1987 ELEVATION: 7448 ft LOCATION: 476664, 1764036 TOTAL DEPTH: 200 ft DISPOSITION: Aluminum Casing 
DEPTH 

0-1 

1-3 

3-5 

5-50 

50 

50-102 

102 

DESCRIPTION 

El Cajete Pumice 
Pumice/Top Soil (sandy loam) 
Clay 

Unit 3d. Greyish pink tuff Slightly welded Rare rhyolite lithic fraqments Rare pumice lapilli 
Contact moderately welded Abundant brown pumice lapilli 
Unit 3c. Liqht brown tuff Moderately welded Rare rhyolite lithic fraqments Rare pumice lapilli 
Contact moderately welded Abundant rhyolite/latite lithic fraqments Common grey pumice lapilli 

102-173 Unit 3b. Pale yellowish brown tuff Sliqhtly welded Rare rhyolite lithic fragments Common reddish pumice lapilli 
173 Contact slightly welded Abundant rhyolite lithic fragments Bare pumice lapilli 
173-195 Unit 3a. Pale yellowish brown tuff Ken-welded 

Abundant rhyolitejlatite lithic fragments Rare pumice lapilli 
195-200 Unit 2. Dark yellowish brown tuff Densely welded Abundant rhyolite lithic fraqments Rare pumice lapilli 



BOREHOLE: P-86-13 GEOLOGIST: William Purtymun DATE DRILLED: 3 OCTOBER 1986 ELEVATION: 7445 ft LOCATION: 475720, 1764264 TOTAL DEPTH: 103 ft DISPOSITION: Aluminum Casing 
DEPTH DESCRIPTION 
0-38 Unit Jd. Light brown tuff Moderately welded 

38 

38-84 

84-103 

Rare rhyolite;latite lithic fragments Rare pumice lapilli 
Contact strongly welded Common rhyolite;latite lithic fragments 
Unit 3c. Grey tuff Moderately welded Rare rhyolite lithic fraqments Rare pumice lapilli 
Unit 3b. Light grey tuffModerately welded Rare rhyolite lithic fraqments Rare pumice lapilli 



BOREHOLE: P-87-14 GEOLOGIST: Fred Brown DATE DRILLED: 28 AUGUST 1987 ELEVATION: 7437 ft LOCATION: 475365, 1764251 TOTAL DEPTH: 85 ft DISPOSITION: Aluminum Casing 
DEPTH DESCRIPTION 
0-4 Fill/Top Soil (sandy loam) 
4-30 Unit 3d. Pale yellowish brown tuff Moderately welded 

30 

30-35 

35-75 

75-85 

Rare rhyolite lithic fragments Common grey pumice lapilli 
Contact is strongly welded Abundant rhyolite lithic fragments Common grey pumice lapilli 
Unit 3c. Pale yellowish brown tuff Moderately welded Rare rhyolite lithic fraqments Rare pumice lapilli 
Unit 3c. Dark yellowish brown tuff and clay Welded 
Rare rhyolite lithic fraqments Abundant clayey pumice lapilli 
Unit 3b. Pale yellowish brown pumice Densely welded 
Rare rhyolite lithic fraqments Common grey pumice lapilli 



BOREHOLE: P-87-15 GEOLOGIST: Fred Brown DATE DRILLED: 27 AUGUST 1987 ELEVATION: 7413 ft LOCATION: 475803, 1763520 TOTAL DEPTH: 70 ft DISPOSITION: Uncased 
DEPTH 

0-1 

1-3 

3-4 

DESCRIPTION 

E1 Cajete Pumice 
PumicejTop Soil (sandy loam} 
Dark yellowish brown clay 

4-40 Unit 3c. Dark yellowish brown tuff Moderately welded 

40-50 

50-55 

55-70 

Rare rhyolite lithic fragments Common red-qrey pumice lapilli 
Unit 3c. Pale yellowish brown tuff Sliqhtly welded Rare rhyolite lithic fraqments Rare pumice lapilli 
Unit 3c. Dark yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Common red-qrey pumice lapilli 
Unit 3b. Dark yellowish brown tuff Densely welded Rare rhyolite lithic fragments Rare pumice lapilli 



BOREHOLE: P-87-l6A GEOLOGIST: Fred Brown DATE DRILLED: 4 SEPTEMBER 1987 ELEVATION: 7452 ft LOCATION: 475550, 1764200 TOTAL DEPTH: 105 ft DISPOSITION: Aluminum Casing 
DEPTH 

0-5 

5-7 

7-15 

15-26 

26-31 

31-42 

42-46 

46-50 

50-60 

60-68 

DESCRIPTION 

Fill/Dark Brown Clay 
Top Soil (sandy loam) 
Unit 3d. Pale yellowish brown tuff Slightly welded Rare rhyolite lithic traqments Rare pumice lapilli Vertical fracture at 9-12 ft 
Unit 3d. Greyish orange pink tuff Moderately welded Rare rhyolite lithic traqments Oxidation halo surrounds rhyolite lithic traqments Rare brown pumice lapilli Vertical fracture 19-22 ft 

Extensive clay-tilled vertical fractures 
Unit 3d. Greyish oranqe pink tutt Moderately welded Common oxidized rhyolite lithic fraqments common qrey pumice lapilli 
Unit 3c. Pale red tutt Welded 
common oxidized rhyolite lithic traqments common qrey pumice lapilli Clay-filled vertical fracture (width to .s in) 
Unit 3c. Pale yellowish brown tutf .. lded 
Caaaon oxidized rhyolite lithic traqments Common qrey pumice lapilli 
Densly welded, no core recovered 
Unit Jc. Greyish red tuff Welded 
Rare rhyolite lithic fraqments Common larqe (to 2 in) pumice lapilli 



68-74 

74-81 

81-87 

87-105 

Unit Jc. Pale brown tuff Moderately welded Rare rhyolite lithic fragments Rare clayey pumice lapilli 
Unit Jc. Pale yellowish brown tuff Moderately welded Rare rhyolite lithic fragments Rare pumice lapilli Clay-filled vertical fracture (width to .75 in) Unit 3c. Pale yellowish brown tuff Welded 

Rare rhyolite lithic fragments Rare pumice lapilli 
Unit 3b. Oensly welded, no core recovered 
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WELL COMPLETION DIAGRAM 
P-87-00 

(ALUMINUM) 

Tl 1<---------Tl I TOP SOIL 
Tl 1<---------Tl I 
Tl I TUFF ( 3c) 
Tl I 
Tl 1<---------Tl I 
Tl I 
Tl I TUFF (3b) 
Tl I 
Tl I 
Tl I 
Tl 1<------------------>TJ I 

lXI TUFF (3a) 
lXI 
- <---------

---------------------SCREEN -CAVED-IN X BACKFILLED TUFF T CEMENT c BENTONITE B SILICA SAND s 
----~--~-------------

(NOT TO SCALE) 
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3 

40 

110 

135 
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WELL COMPLETION DIAGRAM 

P-87-01 
(PVC) 

c I I<--------- o Cl I TOP SOIL c I I<--------- 4 
Cl I 13 --------->C l I 
Bl I 15 --------->BI I 
Sl=l 
Sl•l 
Sl•l TUFF (Jb) Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 

- <---------- 35 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 
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WELL COMPLETION DIAGRAM 

P-87-03 
(TEFLON) 

c I I<--------- o l --------->C I I 
Bl I TOP SOIL 2 --------->B I I 
Sl==l 
Sl==l 
51•1<--------- 3 Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l TUFF (3b) Sl•l 
Sl•l 7 --------->SI•I 

lXI 
lXI - <--------.. - 9 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 
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WELL COMPLETION DIAGRAM 

P-87-04 
(TEFLON) 

c I I<--------- o 1 --------->C I I 
Bl I TOP SOIL 3 --------->B I I 
Sl=l 
Sl•l 
Sl=l<--------- 4 Sl•! 
Sl•l 
Sl•l 
Sl•l 
S 1•1 TUFF (3b) Sl•l 
Sl•l 

8 ----------->SI•t 
lXI 
lXI 
- <--------- 10 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 
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WELL COMPLETION DIAGRAM 

P-87-05 
(PVC) 

c I I<--------- o Cl I TOP SOIL c I I<--------- 3 C! I 13 --------->C I I 
Bl I 15 --------->BI I 
Sl•l 
Sl•l 
Sl•l TUFF (3b) Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 

- <---------- 35 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

-X 
T 
c 
B 
s 

---~-~---------------
(NOT TO SCALE) 
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WELL COMPLETION DIAGRAM 

P-87-06 
(TEFLON) 

Cl 1<--------- 0 l --------->C I I 
Bl I 2 --------->BI I TOP SOIL Sl•l 
Sl•l 
Sl•l<-~-----~- 4 Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l TUFF (3b) 
Sl•l 
Sl•l 

7 --------->SI•I 
lXI 
lXI 
- <-------.. - 10 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 
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WELL COMPLETION DIAGRAM 

P-87-07 
(PVC) 

Cl <--------- 0 Cl TOP SOIL 
Cl <--------- 2 Cl 

13 --------->CI 
Bl 15 --------->BI 
Sl• 
Sl• 
Sl• TUFF (3b) Sl• 
Sl• 
Sl• 
Sl• 
Sl• 
Sl• 
Sl• 

- <--.. ------- 35 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 
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WELL COMPLETION DIAGRAM 

P-87-08 
(TEFLON) 

Cl 1<--------- 0 l --------->C I I 
Bl I TOP SOIL 2 --------->B I I 
Sl=l 
Sl•l 
51•1<--------- 3 Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l TUFF {3c) 
Sl•l 
Sl•l 

7 --------->51•1 
lXI 
lXI 
- <--------- 10 

SCREEN 
CAVED-IN 
BACKFILLED TUFF 
CEMENT 
BENTONITE 
SILICA SAND 

-X 
T 
c 
B 
s 

---------------------
(NOT TO SCALE) 
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WELL COMPLETION DIAGRAM 

P-87-09 
(PVC) 

c I I<--------- o Cl I TOP SOIL c I I<--------- 3 Cl I 13 --------->C 1 1 TUFF ( 3c) 
Bl I 15 --------->BI 1<--------- 15 Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l TUFF (3b) Sl•l 
Sl•l 
Sl•l 
Sl•l 
Sl•l 

... <-----.-... ----- 35 

SCREEN 
CAVED-IN 
BACKFILLED TUFF 
CEMENT 
BENTONITE 
SILICA SAND 

-X 
T 
c 
B 
s 

----~~~-------------~ 
(NOT TO SCALE) 
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WELL COMPLETION DIAGRAM 

P-87-10 
(UNCASED) 

SCREEN 

1<--------- 0 I TOP SOIL 
1<--------- 3 
I 
I 
I TUFF (3c) 
I 
I 1<--------- 50 
I 
I TUFF (3b) 
I 
I 
1<--------- 120 
I 
I TUFF (3a) 
I 

- <--------- 150 

= 
CAVED-IN 
BACKFILLED TUFF 
CEMENT 
BENTONITE 
SILICA SAND 

X 
T 
c 
B 
s 

(NOT TO SCALE) 
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WELL COMPLETION DIAGRAM 

P-87-12A 
(ALUMINUM) 

T <---------T TOP SOIL 
T <---------T TUFF (3d) 
T 
T <---------T 
T TUFF {3C) 
T 
T <----------T ............... -->T TUFF (3b) 

X 
Xt<----------
XI TUFF (3a) 
XI<----------
XI TUFF (2) - <----------

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

-X 
T 
c 
B 
s 

-~--------~----------
(NOT TO SCALE) 
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WELL COMPLETION DIAGRAM 

P-87-13 
(ALUMINUM) 

Tl 1<--------- 0 
Tl I 
Tl I 
Tl I TUFF (3d) 
Tl I 
Tl I 
Tl 1<--------- 38 
Tl I 
Tl I 
Tl I TUFF (3c) 
Tl I ..; 

Tl I 
Tl 1<--------- 84 92 --------->TI I 

lXI TUFF (3b) 
lXI 
lXI 
- <--------- 103 

---------------------SCREEN -CAVED-IN X BACXFILLED TUFF T CEMENT c .. 
BENTONITE B SILICA SAND s 
-~--------~----------

(NOT TO SCALE) 
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WELL COMPLETION DIAGRAM 

P-87-14 
(ALUMINUM) 

Tl 1<--------- 0 Tl I TOP SOIL 
Tl 1<--------- 4 Tl I 
T I I TUFF (3d) 
Tl I 
T I I<--------- 3 o 
Tl I 
Tl I 
Tl I 
Tl I TUFF (3c) 
Tl I 
Tl I 
Tl I 

79 --------->TI 1<--------- 75 lXI TUFF (3b) 
lXI 

,_ <----------- 85 

SCREEN 
CAVED-IN 
BACKFILLED TUFF CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 
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WELL COMPLETION DIAGRAM 

P-87-l6A 
(ALUMINUM) 

T I I<--------- o 
Tl I TOP SOIL 
T I I<--------- 7 
Tl I 
Tl I TUFF (3d) 
Tl I 
Tl I 
Tl 1<-------- 42 Tl I 
Tl I 
Tl I TUFF (3c) Tl I 
Tl I 
Tl 1<--------- 87 8 --------->T I I 

lXI TUFF (3b) 
lXI 
- <--------- 105 

SCREEN 
CAVED-IN 
BACKFILLED TUFF 
CEMENT 
BENTONITE 
SILICA SAND 

(NOT TO SCALE) 

-X 
T 
c 
B 
s 



ENCLOSURE 4 
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ENCLOSURE #3C 
SURFACE WATER AND SEDIMENT SAMPLING RESULTS 

and 
D.B. STEVENS REPORT OF SOIL HYDRAULIC PROPERTIES 



.. 

' 
Reconnaissance Sampling of Technical Area 16, Area P 

7 December 1987 

Fred Brown, William Purtymun, Steve Mc:Ium 

Weather clear and cool; Canon de Valle stream running about 1 cfs. No water in drainage 
channels. 

SAMPLES 

87.08755: soil/sediments 

87.08756: soil/sediments 

87.08757: water 

87.08758: stream sediments 

87.08759: water 

87.08760: stream sediments 

87.08761: sediments from drainage channel 

87.08762: stream sediments 

87.08763: water 

87.08764: water 

87.08765: stream sediments 

87.08766: soil/sediments from drainage channel 

87.08767: sediments from drainage channel 

87.08768: sediments from drainage channel 

87.08769: sediments from drainage channel 

87.08nO: snowmelt in drainage channel 
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Pase 1 

~**************************************~ 
H -SF.:- .c:;;.' r•, t-.l! c'~~ L. •t'" T T f.: t-.- L. RESULTS 

A c~:r. :t .. 5 -- n e c:.·~ - ::1. 987 WDF" 

***~***********************************~ 

SAi'1PI .. F REQ COMPL.F.TIGN 
NUI'iBER NUI"i Rf.SUI.T UNCF.f.:TAINTY UNITS DATf. CCll'iMFNT 

87. 087~·-;~·j () (>1 <; 1. < 0. 0~)()() (). 0~)0() MG/L 1?./15/87 
87.08/56 Of.-191 < 0.0500 0.0500 MG/l. 1?./15/87 
87. 087~")7 061<;1 < o. o:-soo (). 0~.)0() MG/L 12/15/87 
87.08/58 06191 < 0.0500 0.0500 MG/L. 1 ::• /1 ~-j/87 
87. 087:')9 061<;1 < 0. 0~)00 0.0500 MG/L 12/1!)/87 
87.08/60 Ot-191 < 0.0500 0.0:500 MG/L 1?.115187 
87.0H/61 061<;1 < () • 0 !") <)C) 0.0500 MG/L 12/15/87 
87.0fl/62 Ot-.191 < 0.0500 0.0500 MG/1. 1?.115187 
87. 08/6.~ 06191 < 0. 0~)00 0.0500 t1G/L 12/15/87 
87.0876-'t Ot'>19l < 0.0500 0.0500 Mfi/1. 1:?/15/87 
87.0A76~ 06191 < o.o~oo 0.0500 1'1G/L 12/15/87 
87.08766 06191 .... ·- 0. 0~100 0.0500 MG/1. 1:?/15/87 
87.0H/67 061'11 < 0. 0~)00 O.O:iOO MG/L 12/1~i/87 

87. OF06R 06191 < 0.0500 0.0500 MG/1. 12/l5/A7 
8 7 • <>f! "I 6 <; 061<;1 < 0.0500 0.0500 MG/L 12/1~)/87 

87.0R770 06191 ·( 0. O!",OO 0 • O~'iOO MG/l 1:?/l5/A7 

THf-:SF DAr:~ I-lEFT FSTABI .. ISHt:JJ HSF.9 ORO!JF' UIJfii .. IT'f ASSllRf'INt:F.: STANDARDf:i 

~.-4.4'~~ /"2-/J-tf? 
---· .. - .... - ---·-· ......... - ... - .. ~ ~~ - ............ _ ..................... --·~ .. ·- .................... . 

~~,1~7 
--~···-·········-······ 

ANALYST HATE SFC r I ON l .. t=:Ant:-:F~ DATE QUAl. I lY ~SSIJRANCF. (1 

-



* 

f'a~P. 1 

***************************************M 
H .S E - r.;:.;.' ;·:\\ :N ··~ L ... , .• T T r·.: , ... ._ 1... R t-:::: S U L. T S 

Bn 15-Dec-l9R7 WDP 
******************~********************~ 

SM1F'I..t:-: REO COi'1PI..F r .CON 
NUI"iBER NIJI"i Rf.SIJI.T UNCFRTAHHY UNJTS D A TF.: fnl"il"iFIH 

87. <)8 7~·-;~·-;* <)6191 0.6000 (). !:)()()<) Mf;/L 1"?/:1.~")/87 

87. OHn·i6)~ 061.91 < 0.5000 o.sooo MG/1. 12/1~/87 
8 7 • <) H 7 ~·-; 11.<) <) 6 1. 9 1 -~.50()() C) • ~) () () () MG/L 12/l~:i/87 

87 • OHl!',H'~ 06191 < 0.5000 0.5000 HG/l. 12/15/87 
8 7 • <> H ni 91f) <)6191 -~. 5000 0.5000 MG/L 12/1 !'i/87 
87. OHJ60S~ 06191 --2.7000 0.5000 HG/t 1?./1~:i/87 

87.0A76t_; <)61"11 ,. 
<, 0.5000 0. ~)00() MG/L 12/1!::i/87 

8 7 • o 8 16 2$S o 6 1 9 1 2.1000 0.5000 Hfi/1 .. 1:?./15/87 
87. OH 16:~~r-~ ()6191 3. ~)0<)() 0.5000 MG/L 1 ~!11 :)/8 7 
87.0A/641J 06191 3.3000 0. ~iOOO Mf;/1.. 12/15/87 
8 7 • o H 16 ~·-; ~s o 6 1 9 1 ~!. 7000 0.5000 1'1G/L 12/1 :'i/87 
87.08766S')06:191 / ., 0.5000 0. ~)000 Mf-i/1. 12/15/87 
87. 08167~ 06191 0.9000 o.sooo MG/L 1.'2/1.~)/R7 

87.0H/6R$ 06191 2.7000 0.5()00 MG/1. 1?./15/87 
87.08169$ ()6 t 91 1. :woo 0.5000 MG/L 1?. I 1 :;/8 7 
87.()8770 06191 ·=~ 0.5000 0.5000 1-18/l 1:?./15/87 

s....~ 

THESJ:=: DtHr~ Mt::FT ES J"AJH. HiHEB HSE9 GROUP 11UAI.. I l Y ASSURf.INCE STANI.lAROS 

----------------~ to/;,h'l 
--~·-························· 

/2-IJ--87 - ·--~ ... -................. -.. ·--········ 
ANt\ I .. YS T DATE DATE CHJ 1\1. J l 'f f.l S S ll R f.l N C F 



• 

J 000 BBBB 888 4 4 55555 

.J 0 0 B B 8 8 4 4 5 
J 0 0 B B 8 8 ., 4 5~5 

J 0 0 BBBS 888 44444 5 
J J 0 0 B B 8 8 4 5 
J J 0 0 B B 8 8 4 s s 
JJJ 000 BBBB 888 4 555 

Job RF.:SUL T (84Sl oueu~d to TTAO on 15-t'IEC-1987 10:06 b~ user BELLr UIC (BElL I' under account at Prior it.~ 100' started or, Prlnter 
_TTAO: on 15-DEC-1987 10l06 froa cueue TTAO, 

3333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333J33: 
3333333.B3333333333JB33333:J.H3:H33333 Di!li hl Eallil'a~nt Cor:>or;~tion - IJAX/VHS IJPr'>i on IJ4 .5 333333333333333333333.533333333333333: 
333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333333~333333333: 

Pa~P. 1 

***************************************~ 
HSF-9' At-.~ •·:) L y· r T c;AI.. RF::RI.JI .. TS 

CR ::J .. ::1-Dpc·-1. 98~7 wnP 
*********************************~*****~ 

SAi'1PU·: RE:Q COrlPLF. f tON 
NUI'iBER NtJI'i RE'SUL.T UNf.E'RTAJNTY UNITS IlATF.' r.OMMtNT 

8 7. OH ~~-j~·:i ()6191 < o.osoo (),050C) 1'1G/L 17./l~')f87 

87 • 0Hi'~',6 06191 <: o. o:-;;oo 0. o;-jOO l"iG/l. 1?./l~:i/87 

87. OH7~)7 ()6l9l < 0 • 0~)()() o. o:io<> t-1G/L 12/1:'")/87 
87.0875R 06191 < 0. 0~:100 0.0500 MG/1. 12/15/87 
87.0Hl~i9 06:1.91. < 0.0~300 () • 0 ~i 0 C) MG/L 12/15/87 
87.0R760 Old 91 ·( o. o::;oo 0.0500 ~IG/L 12/15/87 
87.0Hl61 06:t.9l < 0.0500 0, O~'iOO MG/L 12/15/87 
87.08762 0619:1. < 0.0500 0. 0:7i00 MG/1. 12/15/87 
87 • OH 16.~ 06191 < 0.0500 o. o:-;oo HG/L 12/15/87 
87.08764 06191 .,.. .. 0. 0:7i00 0 • Or:iOO MB/1.. 12/15/87 
87.08/65 061.91 <:~ (). 0~)<)0 <>. o:";o o 1'11i/L 1~/1~i/fP 

87. (>Bi'66 Of-191 < 0.0500 0. 0~)00 Mf;/L 12/15/87 
87.0H767 06191 < 0.0500 0.0500 MG/L 12/15/87 
87. (>H76B 06191 < 0.0500 0.0500 MG/l. 3:?/15/87 
87.08/69 06191 < 0. 0~)00 (). 0500 1•113/L 12/15/87 
87.0R/70 06191 ,. ·- 0. 0~)00 0.0500 MG/l l:?./15/87 

--------------------------------------------------------------------
THESE Jlfllt\ Mt:t:-: T ES T(-1.81 .. l SHt: U HSt=:9 GROUP 11UI~I.. tl Y ASSURANCF:: STANDARDS 

---·-· .. - -·---~· .. ·-·-·- -·· ..... /):. .~./L::if:J .. ................ . .. .. ~-~i~~/!.7. .... -.. 
ANM.YST BATE SF C fl 0 N L. FAD t=-~ I{ DATE a lJ f.H. I f 'f A ~~ S l J R A N C E n 



.. 

J 000 BIBB 888 4 4 4 4 
J 0 0 B B 8 8 4 4 4 4 
J 0 0 B B 8 8 " 4 4 4 
J 0 0 BBBB 88~ 44444 44444 

J J 0 0 B B 8 8 4 4 
J J 0 0 B B 8 8 4 4 
JJJ 000 BBBB 888 4 4 

Job RESULT <844) oueucrl to TTAO on 15-DEC-1987 10:05 ~ user BELL' UIC [8£LLJ, under 1ccount 1t ~riorit~ 100, started on Prlntfr 
_TTAO: on 15-DEC-1987 10l06 froa aueu~ TTAO. 

2222222222222222222222222222222222222222222212221222222222222222222222222222222222222222122222222212222222222222222222222222222222. 
22222222~2222222221222222222222212222~ Diiit~l EauiPaent CorPOrltion - VAX/VKS Version V4.5 222222222222222222222212222222222222 
2222222222222222222222222222222222222222222222222222222122222222221222222122222222222222222222222222222/2222222222?.222222222222/22 

f'a!;lp 1 
~********~*~***************************~ 

HSF.:-9 r.- N t:'- 1 ....• , ... ·a- :.t: C A L RFSULTS 
PFl :t. 5 - n c.:- •:~ - :I 9'A7 WDF" 

***************************************~ 
SAMf>L.E REQ COI'tPLE:TtON 
NUMBER NUM RE'SUL.T liNCF.RTAJNTY UNITS [IATF. COMMFNT 

87. OH7~'.i5 061.91. < 0 • () ~·; () () (). 0~)00 MG/L 12/15/87 
87 • OHni6 0619l ·( 0.0500 0.0500 HG/1. 1 '-fl. 5/87 
87.0H757 06191 < 0. 0~)()<) 0. 0~)00 MG/L 12/15/87 
87.08758 06191 < 0. 0~)00 0.0500 MG/L l'-/15/87 
87. OA7~i'1 06191 < 0. 0~)00 o.o~oo MG/L 12/1~/87 
87.08760 Ob19l < 0.0500 0.0500 HG/1. 12/15/87 
87.0Hl61 06191 < 0. 0~)<)0 0.0500 MG/L 12/1~/87 

87.08762 06191 < ·0.0500 o.osoo Hf;/L 12/15/87 
87. ()fl 76.~ 06191 < 0.0500 0.0500 HG/L 1'2/15/87 
87.08764 Ob191 < o.osoo 0.0500 HG/L 12/15/87 
87.0H765 06191 < 0.0~)<)0 0.0500 MG/L 12/15/87 
87.08766 06191 < 0.0500 0.0500 HG/l. 12/lS/87 
87.c>Hl61 06191 < 0.0500 o.osoo 11G/L 12/15/87 
87.08768 06191 0.1300 0.0500 HG/L. l'-/15/87 
87.08769 06191 < 0. 0!)0<) 0.0500 MG/L 12/15/87 
87.08770 06l9l < o.osoo o.osoo HG/L. l'-/15/87 

THF.SF. DA H1 HEET F.STAJ:ct. !SHEll HSE9 GRlltJP fJIJAI .. ITY ASStJRANCF. STANDARDS 

-----·-·-·-·---~ ..... _._ 12 -/.J-?7 
ANALYST DATE SECTION LEADER DATE 

...................................................................................... 



.. 

J 000 BBBB 888 4 4 000 
J 0 0 8 ~ 8 8 ~ 4 0 0 
J 0 0 B B 8 8 4 4 0 00 
J 0 0 BBBB 888 44444 0 0 0 

J J 0 0 B B 8 8 4 00 0 
J J 0 0 8 B 8 8 4 0 0 
JJJ 000 BBBB 888 4 000 

Job RESULT <840) ou~ue~ to TTAO on 15-0FC-1987 10:os ~~ ustr BELL, UJC C8£LL], undP.r account at Priorit~ too, startpd on Printpr 
_TTAO: on 15-DEC-1987 10:05 froa outue TTAO. 

1111JJ11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111lllllll1111Jllt1111111Jl11111111: 
t11111 1111 tt t1 t1 t1111t 111111 t1111tlt tt Di!li hi Eo•Ji,..ent CorPoration - VAX/VMS IJpr-;ior, V4 .s 111111111111111111111111111111111111 
1111111111111111111llllllll1111111111111111111111111111111111111111111Jl11111111111111111111111111111111111111J1111111111J11111111" 

Pase 1 

~**************************************~ H SF- -t;.' A N (..\ L. Y r T C f~ 1... RESULTS 
AR :J 5 - J) F.~ ,-~· - :1 987 WDF" 

***************************************~ 
SAHPL.F. REO COMPl.F:T ION 
NUMBF.R Ntll'i RE'SliLT liNCFkTATNTY uNn s IlATE' (;(HfMFNT 

87 .OH7:·;~-; 06191 < 0.0:'-j()() o. o:·;oo MG/L 1 2 1 1 :·u B 7 
87. 087~'16 06191 -::: o. o~:,oo 0. O~:iOO f1G/L. 1?./15/87 
87 .oHn>7 Old 91 < 0.0500 0.0500 MG/L 12/1!5/87 
s7.osn.:;8 06191 ·( 0. MiOO 0. 0~'100 MG/1. 1:?./15/87 
87. OH7~)9 06191 < 0.0500 o.o~oo MG/L 12/15/87 
87.08760 06191 < 0. 0~)00 0.0500 fofG/1 .. 12/15/87 
87.0Hl61 ()6191 < (). 0~)()0 0. 0~)0() MG/L 12/1~")187 

87.08762 06191 < 0.0500 0.0500 Mti/L 12/15/87 
87. Of:lln.ll 06191 < 0. 0:")()0 0.0500 MG/L 12/15/87 
87.08764 06191 < 0.0500 0.0500 Mf;JL 12/15/87 
87 .0816~) 06191 < 0.0500 ().0500 Mt'i/L 12/1~)/87 

87.08766 06191 < 0 • O~:iOO 0. O::iOO MG/l. 1:?/15/87 
87 .OH"l67 06191 < C). 0~)<)() 0.0500 MG/L 12/15/87 
87.08768 06191 < o.osoo 0.0500 MG/l. 12/15/87 
87.08769 06191 < 0. 0~)()0 0.0500 MG/L 12/15/87 
87.0R770 06l91 < o.osoo 0.0500 MG/L 12/15/87 

THF.HE DATA Mt::f:T f.HTABL I SHf:J) HSf.9 GHOIJP QUAt.. I rY ASSURANCF.: S rANOr·\RDS 

---·---·----·---~-- 1~'H7 .... -~-- ·-··· ·-·· ·-····-·· 
/2-/~-?7 ...... - ...... -· ...... - .... - ·-- ·- ·- ·-- - ·-- ·-- - - -

AHIH.YST ))ATE SFC riON LEADER DATE OUAL.ITY ASSURANCE: 0: 

..................................................................... 



.. 

F'c::~e 1 

~**~*~**********~*****~******~*********~ 
t-1 SF- .c.;;.' c·'"~ -.N :·~ S. . .,,.. . ~- Jf C~ ;::-, l ... Rt::-:-:suL rs 

Hf.-i: :I 5 - T"l p c:::- - :I 9 H~7 t..rnP 
************************************* * * :;.t 

SAMPI .. F REQ CONPU·: T I ON . 
NUV.kFFi: NIWi RFSIII. T IINCFRTA J Nl Y UNJTR DATf. C!11111r NT 

8 7. OH ;~·'i~··; Old Y1. < 0.0010 ().001() Mll/L 1 ?/1!)/87 
87 .OHl~'ic'. Of-191 < 0.0010 0.00:10 MG/L. :1 ?/:1 !:o/87 
87.0HJ~)7 06191 < 0.0<)1.() ().0010 NG/L 12/1. !'i/87 
87. OH7!',R Ot-19:1 < 0.00:10 0.0010 MG/1 :1 ~/ :1 !:'o/87 
87. Of! 7~:·i9 06191. < 0.001() o.oo1o l'lG/L 12/1:)/87 
87.087c'.O Ot-:19:1 < o.oo:to 0.0010 MG/1. :1~/:15/87 
87.t)f!761. Ofd 91. < 0. OC>1 0 o.oo1o NB/L 12/1.~')/87 

87.087c'.? Ot-:19:1 < 0.00:10 0.00:10 MG/1. :1?./:15/87 
87. OA/6.~ 0!)191 < O.Ot>H> ().0010 MG/L 12/1~)/137 
87.0876"1 Of-:19:1. , . .. , 0.00:10 o.oo:to Mr;;L 1 ?/:15/87 
87. OH /6:·-; ont91 < O.OOJ.() 0.0010 l'lG/L 12 I 1 ~)IH 7 
87.0H'I6cl\ Ocl\:191 < 0.00:10 0.0010 M0/1 12/15/87 
87.0Hl6l 061';11 < 0.0()1() ().001.() MG/L 12/15/87 
87.0H76Fl 06191 ·( 0.0010 o.ooto MG/1. 1:?/15/87 
87.081!)9 06191 < 0.001() ().0010 MG/L 12/15/87 
87. ()f!J'10 Ot-191 < 0.00:1.0 0.0010 Mr;/L 1?./15/87 

THERE DAfA MEET ESTABL.ISHED HSE9 GRDIJP OIJflt.tTY ASSURANCF.: STANDARDS 

?-g~ 
-----·-·- -·-- ··-- _______ //.~·-·· .. ····· .. 

(2-/s--~7 AJt.4l2.. I J/; t, /1 7 -· -----.-.;:.--., ... - ...... -~ ..... ·- ....... . 
Q IJ AI.. I T'f A S S I J R Ml C E n DATE SECI'fl1N L.fAOFR DATE 



.. 

J 000 BBBB 888 333 88R 
J 0 0 B B 8 8 3 3 8 8 
J 0 0 B B 8 8 3 8 a 
J 0 0 BBBB 988 3 888 

J J 0 0 B B 8 8 3 B a 
J J 0 0 B B 8 8 3 3 8 8 
JJJ 000 BBBB 888 333 88B 

Job RFSULT CS~fll Ollt'IJI!rl to TTAO on 15-t'IF.C-19~7 10:0-1 b·~ user Bf:LL, Ute [8F.1Lh under account at Prlorit':l 100, ttarted on FTHM~ 

_TlAO: on 15-DEC-1987 10:0~ froa oueuc TTAO. 

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooc•ooooooooooooo,joooo• 
00000000000000000000000000000000000000 Di~\t3l F.ouil"aent CorPor~tion - VAX/VHS Version V4.5 000000000000000000000000000000000000 

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000' 

F'a?.P. 1 

'***~***************~***************~***~ 
H.SF-- 9' ~·:) ~,., .,,~~ t .• , ... T. ·a·: .... : ~··· • .. RFRUI .TS 

sF.· :I ~ - n F" ·--~ - :t 9 8 -: .... r....~nF" 

******~*******************************·*~ 

SM!PI.. F REO I":OI'IPI..F.: riON . 
NUI'iBER Nlll'i RF!=\111 T LINr.F.RTAJNTY liN ITS flATF C !11-i 1·1 F I·~ l 

87. OH /~';~·-; 06.l~:L < 0.()1()() I) • <>:1. () 0 I'!G/L 12/1!3/87 

8 7. OR 7!'"~' 06:19:1 <." O.OlOO 0.0100 11!i/l 1 /. / :1 !',/ 8 7 

87.<)H/5/ ()fd ~ 1 < 0.01()0 0.0100 f'lf;/L 12/1 !)/87 
87.0R75R Ol-191 < 0.0100 0.0100 f"iG/1 :1?./l!'i/87 
87.C)HJ:·-;~ 06.1.91 < 0.01.00 0.0100 l'!f;/L 12/1 !.'i/87 
87.0A/60 Obl9j -., 0.010() 0.0:100 MH/1.. 12/15/87 
87.0H/6l 06 .l ~ 1 < <).0100 (). 01 0() MG/L 12/15/87 

87.0Rlt'-? Ol-19:1 < 0.0100 0.0:100 MG/1. 12/15/87 
8 7. t)H /6 :~ 01,1~1 < 0. ()1 00 0.010() MG/L 1 ;! I 1 ~'i / 8 7 
87.0H71'-4 Of.>l~1 

,-,, 0.0100 0.0100 HB/L 12/1~/87 

87. OH/6:··; ()fd ~ 1 < () • 01 <) () () • 0 1 () <) 1'1H/L 12/1~/87 

87.0H/66 01'-19:1 ,-·-, 0.0:100 0.0100 f-tB/l 12/:1!:)/87 
87.0H/6l 06J~1. < 0. 01 ()<) 0.0100 MG/L 12/1~)187 

87.0H76R 01'-191 < 0.01<>0 0.0100 HG/L. 1'-/15/fti' 
87.08769 ()1,1~1 < 0.0100 o.o1oo 1'113/L 12/15/87 
87.0A770 06l9l < 0.01{)0 0.0100 MG/1. 1?/]~·j/87 

THfSF.: lh-'1 Tc·'l l'lt:.t=-: T ES rtYF.<L l: SHF I) HSE9 liRnlJP QUf.lt. l I"'( AS SIJRf.INCF.: STAN OAR OS 

~~/~ 
----·- ---·- -·- -·--·-·-·- .. /.~~£2 

Df\TE SF.C r £nN U·:ADFI': 

--~~~~~~7- ....... 
Df\TE 0 U M. l I' 'f ;"1 S S 1J I~ AN C f-. {I 



-

I 

F'ase 1 

***************************************~ 
H.SE-9 i'' t-o'~ ~·~ I .. .,... ... T f:~ .~~~ I ... RF:SU •... ·a-s 

en :1 ::".0 - Tl P .. -:- - :1. 987 WDF· 

***********~*************************~*~ 

SAM!-' I .. F.: REO COMPI..I::':TION 

NUI"iBF..R NIJI"' RF.SULT IJNCF.f.:TATNTY UNITS DATF. COI"iM!-= ~H 

8 7. ()H 7:-):-j 06191 < 0.()1()() 0.0100 MG/L 12/l:'i/87 

87. OH?!'16 Ob19:1 < 0.0100 0.0100 MG/L. 12/1~:i/A7 

87. OA7~i7 06191 ,.. ., 0.010() 0.0100 l'tG/L 12/1~)/87 

87. OHlr-jA Obl91 ·( 0.0100 0.0100 MG/1. 1 ?./1 !":i/87 
87. Ofl7~'j9 06191 <, 0.0100 0.0100 MG/L 12/15/87 

87.0Hlf.O Ob191 ·( 0.0100 0.0100 I~G/L 1 ?./1 :7·/87 
87.0H/61 06191. < 0.010() 0.0100 NG/L 12/1 ~)/8 7 

87.08'/6:? Ob:l.91 < 0.0100 0.0100 MG/L 1?./1~'i/87 

87. 08/6~~ Old91 < ().0100 o.otoo MG/L 12/1 ~'i/8 7 
87.0H76JJ 0<'-1'7'1 < 0.0100 0.0100 f'Hi/1.. 1?./15/87 
8 7. ()8/ 6:) 061.91. < () • 0 1 () 0 () • () 1. () () MG/L 12/1~')/87 

87.0Hi'66 0<'-1'7'1 ·( 0.0100 0.0100 11B/L 12/15/87 
87.0H/6/ 06191 < 0.0100 0.0100 MG/L 12/1S/A7 
87.0H768 Obl91 < 0.01.00 0.0100 MG/L 12/15/87 
87.0H/69 06191 < 0.010() 0.0100 MG/L 12/15/87 
87.08770 06191 < 0.0100 0.0100 MG/1. 1?./15/87 

THt::SE J)t) I' A NFf T' ES TflBL. I SHI:-:D HSf-:9 GROUP CHJAl. I TY ASSIJRANCF.: S TANOARDS 

.~- ·--- -·- (~_-://~ .. f.-7 .. _ ·- .. ,_- ...... J~/,,;~7 
--·~ ...................... . 

ANf.lf .. YST DATE SH:TION U<AIH·:R DATE QUA!.. I I'Y ASSlJRMICF 

l 



~ DANIEL B. STEPHENS & ASSOCIATES, INC. 
~'-l-~ a CvNSULTANTS IN GROUND-WATER HYDROLOGY ..... 

• GROUND-WATER CONTAMINATION • UNSATURATED ZONE INVESTIGATIONS • WATER SUPPLY DEVELOPMENT • 

Mr. Fred Brown 
Hydrogeologist 
Los Alamos National Laboratory 
Group HSE-8 
Los Alamos, NM 87545 

.January 5, 1988 

Subject: Results of Testing for Hydraulic Properties of Weld~d 
Tuff 

Dear Mr. Brown: 

Please find enclosed the final data report on laboratory 
analyses for hydraulic properties of 10 cores of welded tuff. 
This report constitutes completion of the analyses requested. 

We are continuing our own in-house research on unsaturated 
hydraulic conductivity using the additional cores that you 
provided us. I will report to you the results of the 
investigation when they have been completed. 

We would like to point out that the porosity values we have 
reported are those computed from degree of saturation to water, 
and therefore represent the effective porosity to that fluid. 

Daniel B. Stephens & Associates, Inc. cannot verify that 
• samples are representative of the formation from which they were · 

collected, and we do not assume any responsibility for 
interpretations or analyses based on this data. 

We are very grateful to provide this service to Los Alamos 
National Laboratory. Please do not hesitate to call us if you 
have any questions. 

WBC:bdf 
Enclosure 

P.O. ROX 740 

Sincerely yours, 

Daniel B. Stephens & Associates, Inc. 

-~~-=-~5-
Warren B. Cox 
Laboratory Manager 

SOCORRO. NEW MEXICO 87801 15051 &'35.1 162 
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Scope of Work 

Daniel B. Stephens & Associates, Inc. (DBS) was requested by 
Los· Alamos National Laboratory of Los Alamos, New Mexico, to 
perform laboratory analyses for properties of soil, as outlined 
in written communication of September 9, 1987. The scope of work 
included the following laboratory tests on 10 cores: 

1. Sample Preparation 

2. Saturated Hydraulic Conductivity 

3. Moisture Retention (main drainage curve), Hanging 
Column Method, 2 points 

4. Moisture Retention (main drainage curve), Pressure 
Plate Method, 4 points 

5. Initial Moisture Content, Bulk Density and 
Porosity 

6. Unsaturated Hydraulic Conductivity 

In execution of the foregoing request, DBS has performed the 
work as summarized below and in Table 1. 

The cores of welded tuff were cut by hand to fit soil 
retaining rings in which all tests were performed. Descriptions 
of the sample characteristics are presented in Table 3. 
Laboratory analyses to determine the hydraulic properties of the 
ten samples are summarized in Tables 4-7. The sample reference 
numbers were taken as those marked on the outside of each 
individual sample bag. 

Included in this data report are summary tables, graphs 
where presentation in this form was required, and raw laboratory 
data. The Principles and Methods section describes the basic 
principles of the analyses and methods of calculation. All 
calculation results are expressed in metric units according to 
Table 2. 

~ 
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Table 1. SUmmary of Tests Performed 

-----------
!Hydraulic Cornuctivitv!Moisture Retention!Initial I Dry 

Sa'nple I I !Hanging I Pressure I M::>isture I I Bulk 
Number I Saturated I Unsaturated I Column I Plate !Content I Porosity 1 Del'lSi ty 

7-8 X X X X X X X 

11-12 X X X X X X X 

16-17 X X X X X X x 
21-22 X X X X X X X 

25-26 X X X X X X X 

35-36 X X X X X X X 

42-43 >.t X X X X X X 

61-62 X X X X X X X 

75-76 X X X X X X X 

SD-81 X X X X X X X 

.. 
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Table 2. Unit Conventions 

Hydraulic Conductivity: an/sec 

M:listure Content: % volume 

Bulk Density: g/cc 

Porosity: dimensionless ( cn3 1 an3) 

Note: Unless othe:rwise stated, lengths are in units of 
centimeters, and masses are in units of grams . 

~ 
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SAMPLE CHARACTERISTICS 



Table 3. SUmmary of Sample Characteristics 

Sample No. I Depth ( ft) I Color Texture Ccmnents --
7-8 Unl<ncMn Reddish Brown Volcanic Ash Contained Olivine Crystals 

11-12 Unlcnown Reddish Brown Volcanic Ash Contained Olivine Crystals 

16-17 UI'lkrlown Reddish Brown Volcanic Ash Contained Olivine Crystals 

21-22 Unknown Reddish Brown Volcanic Ash Contained Olivine Crystals 

25-26 Unknown Reddish Brown Volcanic Ash Contained Olivine Crystals 

35-36 Unknown Reddish Brown Volcanic Ash Contained 011 vine Crystals 

42-43 Un.lalown Reddish Brown Volcanic Ash Contained Olivine Crystals 

61-62 Unknown Reddish Brown Volcanic Ash Contained Olivine Crystals 

75-76 Unknown Reddish Brown Volcanic Ash Contained Olivine Crystals 
and a small area of clay 
at one end 

80-81 Unknown Reddish Brown Volcanic Ash Contained Olivine Crystals .. 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. ~,_, ,.....-. 



SATURATED HYDRAULIC CONDUCTIVITY 



Table 4. Summary of Saturated Hydraulic Conductivity Tests 

Sample No. ~ (em/sec) 

7-8 1.58E-04 

11-12 2.84E-04 

16-17 2.78E-04 

21-22 2.00E-04 

25-26 9.18E-05 

35-36 2.25E-05 

42-43 8.57E-05 

61-62 5.15E-04 

75-76 2.28E-04 

80-81 4.41E-05 

.. 

~ 
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FALLING HEAD TEST DATA 

JOB NAME: Los Alaaos 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 7-6 
RING NUMBER: 14 

DEPTH: unknown 
TYPE OF UATER USED: 0.01N CaCIZ SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. cal 
STANDPIPE X-SECTION AREA: 0.785 (sq. cal 

SAMPLE LENGTH: 3.0 lc•l 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT o 20 C 
(1987) (DAY) (SEC) ( Cl HEADICMl HEAD(CMl (CM/SECl (CM/SEC) 

============================================================================= 
TEST I 1: 

11/5 O.OD 19.0 0.0 70.5 
11/5 0.00 705 19.0 0.0 24.8 LSBE-04 1.61E -04 

TEST I 2: 
11/5 0.00 19.0 0.0 70.5 
11/5 0.00 590 19.0 0.0 30.4 1.52E-04 1.55E-04 

AVERAGE K SAT: 1.56E-04 (CM/SEC) 

COMMENTS: 

LABORATORY ANALYSIS BY: S. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: U. Cox 

~ 
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FALLING HEAD TEST DATA 

JOB NAME: Los Ala1os 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 11-12 
RING NUMBER: 22 

DEPTH: unkno•n 
TYPE OF WATER USED: 0.01N CaC12 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. c1l 
STANDPIPE X-SECTION AREA: 0.785 (sq. ca) 

SAMPLE LENGTH: 3.0 (cal 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1987) (CAY) (SEC) ( Cl HEAD(CMl HEAD(CMl (CM/SECl (CM/SEC) 

============================================================================= TEST I 1: 
11/10 839:33 15.0 0.0 74.6 
11/10 845:39 423 15.0 0.0 29.4 2.3SE-04 2.59E-04 

TEST I 2: 
11/10 854:11 15.0 0.0 74.6 
11/10 900:20 369 15.0 0.0 28.3 2.80E-04 3.09E-04 

AVERAGE K SAT: 2.84E-D4 (CM/SECl 

COMMENTS: 

LABORATORY ANALYSIS BY: S.Stoller 
CALCULATIONS MADE BY: S.Stoller 

CHECKED BY: W. Cox 
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FALLING HEAD TEST DATA 

JOB NAME: Los Ala1os 
JOB NUMBER: 67-L-070 

SAMPLE NUMBER: 16-17 
RING NUMBER: 2 

DEPTH: unkno11n 
TYPE OF WATER USED: 0.01N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. em) 
STANDPIPE X-SECTION AREA: 0.765 (sq. c•) 

SAMPLE LENGTH: 3.0 (c•) 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1987) (DAY) (SEC) ( C) HEAD(CMl HEAO(CMl (CM/SECl (CM/SEC) 

======================z====================================================== 
TEST I 1: 

11/5 0.00 19.0 0.0 69.6 
11/5 0.00 302 19.0 0.0 32.7 2.68E-04 2.73E-04 

TEST # 2: 
11/5 0.00 19.0 0.0 69.8 
11/5 0.00 276 19.0 0.0 34.0 2.7BE-04 2.63E-04 

AVERAGE K SATe 2.7BE-04 (CM/SECl 

COMMENTS: 

LABORATORY ANALYSIS BY: 5.5toller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
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FALLING HEAD TEST DATA 

JOB NAME: Los Ala.os 
JOB NUMBER: 67-L-070 

SAMPLE NUMBER: 21-22 
RING NUMBER: F 

DEPTH: unknown 
TYPE OF ~ATER USED: 0.01N CaCIZ SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. c•l 
STANDPIPE X-SECTION AREA: 0.785 (sq. c•) 

SAMPLE LENGTH: 3.0 (c•l 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1967) (DAY) (SEC) ( Cl HEAO(CM) HEAO(CM) (CM/SEC) (CM/SECl 

============================================================================= 
TEST I 1: 

11/S 0.00 19.0 0.0 76.1 
11/5 0.00 364 19.0 0.0 36.7 1.96E-04 2.02E-04 

TEST I 2: 
11/S 0.00 19.0 0.0 76.1 
1115 0.00 497 19.0 0.0 30.7 1.9SE-04 1.99E-04 

AVERAGE K SAT: 2.00E-04 (CM/SECl 

COMMENTS: 

LABORATORY ANALYSIS BY: S. Stolltr 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: ~. Cox 

~ 
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FALLING HEAD TEST DATA 

JOB NAME: Los Alaaos 
JOB NUMBER: 67-L-070 

SAMPLE NUMBER: 25-26 
RING NUMBER: C 

DEPTH: unknown 
TYPE OF ~ATER USED: 0.01N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. c•l 
STANDPIPE X-SECTION AREA: 0.785 (sq. cal 

SAMPLE LENGTH: 3.0 (c•l 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1987) (CAY) (SEC) ( Cl HEAD(CMl HEAD(CMl (CM/SECl (CM/SECl 

=======================================================z===================== 
TEST I 1: 

11/5 D.OO 19.0 0.0 76.5 
11/5 0.00 1116 19.0 0.0 29.6 9.08E-05 9.25E-05 

TEST I 2: 
11/5 0.00 19.0 0.0 76.5 
11/5 0.00 736 19.0 0.0 41.3 6.94E-05 9 .11E-05 

AVERAGE K SAT: 9.1BE-OS (CM/SEC) 

COMMENTS: 

LABORATORY ANALYSIS BY: S. Stolll!r 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: IJ. Cox 

~ 
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FALLING HEAD TEST DATA 

JOB NAME: Los Alamos 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 35-36 
RING NUMBER: G 

DEPTH: unkno111n 
TYPE OF WATER USED: 0.01N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. c•l 
STANDPIPE X-SECTION AREA: 0.785 (sq. c1l 

SAMPLE LENGTH: 3.0 (c•) 

-----------------------------------------------------------------------------DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1987) (DAY) (SEC) ( Cl HEAO(CMl HEAD(CM) (CM/SEC) (CM/SECl 

============================================================================= 
TEST I 1: 

11/10 845:16 15.0 0.0 70.7 
11/10 941:03 3347 15.0 0.0 36.9 2.07E-05 2.29E-05 

TEST a 2: 
11/10 942:22 15.0 O.D 70.7 
11/10 1110:48 5306 15.0 0.0 26.1 2.00E-OS 2.21E-05 

AVERAGE K SAT: 2.25E-05 (CM/SECJ 

COMMENTS: 

LABORATORY ANALYSIS BY: 5. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
~ DANIEL B. STEPHENS & ASSOCIATES. INC. 



.. 

FALLING HEAD TEST DATA 

JOB NAME: los Alamos 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 42-43 
RING NUMBER: 4 

DEPTH: unknown 
TYPE OF ~ATER USED: 0.01N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. em) 
STANDPIPE X-SECTION AREA: 0.785 (sq. c•) 

SAMPLE LENGTH: 3.0 (c•) 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1987) (DAY) (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC) 

============================================================================= TEST # 1: 
11/10 841:17 15.0 0.0 76.5 
11/10 904:42 1405 15.0 0.0 29.6 7.21E-05 7.96E-05 

TEST I 2: 
11/10 9D5:46 15.0 0.0 7b.5 
11110 923:33 1067 15.0 0.0 33.3 8.32E-OS 9 .18E-OS 

AVERAGE K SAT: 8.57E-OS (CM/SEC) 

COMMENTS: 

LABORATORY ANALYSIS BY: S. Stolll!r 
CALCULATIONS MAOE BY: S. Stolll!r 

CHECKED BY: IJ. Cox 

~ 
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FALLING HEAD TEST DATA 

JOB NAME: Los Ala•cs 
JOB NUMBER: 67-L-D7D 

SAMPLE NUMBER: 61-62 
RING NUMBER: A4 

DEPTH: unknown 
TYPE OF YATER USED: 0.01N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. c•l 
STANDPIPE X-SECTION AREA: 0.765 (sq. c•l 

SAMPLE LENGTH: 3.0 (c•l 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1987) (DAY) (SEC) ( C) HEAD(CM) HEAD(CMl (CM/SECl (CM/SECl 

============================================================================= 
TEST II 1: 

11/10 640:53 15.0 O.D 79.6 
11/10 844:16 265 15.0 D.O 28.8 4.11E-04 4.53E-04 

TEST I 2: 
11/1D 855:36 15.D 0.0 79.6 
11/10 859:14 218 15.0 0.0 27.4 5.23E-04 5.78E-04 

AVERAGE K SAT: S.lSE-04 (CM/SECl 

COMMENTS: 

LABORATORY ANALYSIS BY: S. Steller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: W. Cox 

( 
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FALLING HEAD TEST DATA 

JOB NAME: los Ala1os 
JOB NUMBER: 67-L-070 

SAMPLE NUMBER: 75-7& 
RING NUMBER: 19 

DEPTH: unknown 
TYPE OF WATER USED: D.D1N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.D&O (sq. c•) 
STANDPIPE X-SECTION AREA: 0.765 (sq. c•) 

SAMPLE LENGTH: 3.D (ca) 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1967) (DAY) (SEC) ( C) HEAD(CM) HEAD(CM) (CM/SEC) (CM/SEC) 

============================================================================= 
TEST I 1: 

11/10 640=27 15.0 0.0 7&.1 
11/10 649:03 57& 15.0 0.0 26.6 1.93E-04 2.13E-04 

TEST I 2: 
11/10 655:03 15.0 0.0 76.1 
11/10 903:29 506 15.0 0.0 26.6 2.2DE-04 2.43E-04 

AVERAGE K SAT: 2.26E-04 (CM/SEC) 

COMMENTS: 

LABORATORY ANALYSIS BY: S. Stoller 
CALCULATIONS MADE BY: S. Stoller 

.CHECKED BY: U. Cox 

~ 
~--== DANIEL B. STEPHENS & ASSOCIATES. 1:--JC. 



• 

FALLING HEAD TEST DATA 

JOB NAME: Lcs Ala~cs 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 60-81 
RING NUMBER: 18 

DEPTH: unkno111n 
TYPE OF ~ATER USED: 0.01N CaCI2 SOLUTION 

SAMPLE X-SECTION AREA: 22.060 (sq. c•l 
STANDPIPE X-SECTION AREA: 0.765 (sq. c1l 

SAMPLE LENGTH: 3.0 (ell 

DATE TIME DEL T TEMP RESERVOIR SAMPLE K SAT K SAT ; 20 C 
(1967l (DAY) (SEC) ( C) HEAO(CM) HEAO(CMl (CM/SEC) (CM/SECl 

============================================================================= TEST II 1: 
11/10 840:02 15.0 0.0 74.9 
11/10 921:11 2469 15.0 0.0 27.4 4.35E-05 4.60E-05 

TEST II 2: 
11/10 923:49 15.0 0.0 74.0 
11/10 1015:03 3074 15.0 0.0 25.9 3.65E-OS 4.02E-05 

AVERAGE K SAT: 4.41E-05 (CM/SECl 

COMMENTS: 

LABORATORY ANALYSlS BY: S. Stoller 
CALCULATIONS MADE BY: S.Stcller 

CHECKED BY: ~. Ccx 

~ 
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MOISTURE RETENTION 



Table 5. Summary of Moisture Retention Characteristics 

Pressure Head Moisture Content 
Sample No. {em of water) (cm3/cm3) 

7-8 -o.o 51.8 
-100.0 49.4 
-195.0 49.0 

-1019.8 15.0 
-3059.4 13.9 
-5099.0 12.5 

-15297.0 8.3 

11-12 -0.0 56.1 
-98.0 53.3 

-198.0 52.7 
-1019.8 37.6 
-3059·. 4 29.3 
-5099.0 26.1 

-15297.0 19.9 

16-17 -o.o 54.9 
-101.0 53.6 
-199.0 52.9 

-1019.8 42.2 
-3059.4 29.2 
-5099.0 26.0 

-15297.0 20.4 .. 
21-22 -0.0 56.2 

-97.0 56.1 
-1019.8 28.1 
-3059.4 22.8 
-5099.0 19.5 

-15297.0 12.4 

25-26 -0.0 52.0 
-98.5 51.4 

-1019.8 23.3 
-3059.4 21.3 
-5099.0 16.6 

-15297.0 10.0 

~ 
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Table 5. Summary of Moisture Retention Characteristics (continued) 

Sample No. 

35-36 

42-43 

61-62 

75-76 

80-81 

Pressure Head 
(em of water) 

-0.0 
-205.0 

-1019.8 
-3059.4 
-5099.0 

-15297.0 

-0.0 
-100.5 
-209.0 

-1019.8 
-3059.4 
-5099.0 

-15297.0 

-0.0 
-95.5 

-202.0 
-1019.8 
-3059.4 
-5099.0 

-15297.0 

-0.0 
-95.0 

-199.0 
-1019.8 
-3059.4 
-5099.0 

-15297.0 

-o.o 
-1019.8 
-3059.4 
-5099.0 

-15297.0 

Moisture Content 
(% vol) 

42.8 
41.4 
30.2 
14.2 
13.4 
9.4 

42.3 
42.3 
42.2 
33.5 
30.5 
28.9 
22.8 

36.4 
34.8 
32.6 
19.3 
11.2 
10.4 
7.9 

41.6 
37.9 
33.1 
24.0 
12.5 
11.6 
8.3 

34.6 
27.5 
18.3 
17.1 
10.7 

~ 
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MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-D7D 

SAMPLE NUMBER: 7-8 
RING NUMBER: 14 

DEPTH: unknoliin 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

189.1 (g) 
72.1 (g) 
0 0 0 (g) 

82.7 (g) 

51.8 (~ val) 
34.3 (c:cl 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(~ VOL) 
(1987) (CM) VOL (CC) VOL (CC) VOL (CCl DRYING WETTING 

==========~================================================================= 
11123 1D25 0.0 37.1 51.8 0.0 
11125 BOO 100.0 35.5 1.6 1.6 49.4 0.0 
11/30 810 195.0 35.2 0.3 1.9 49.0 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 7-8 
RING NUMBER: 14 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, W/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

169.1 (g) 
72.1 (g) 
0.0 (g) 

82.7 (g) 
51.8 (,; vel) 
30.1 (eel 

184.9 (g) 

195.0 (cal 

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) !BARl W/RING!G) WT !Gl WT !Gl CONTENT (t VOU 

====================================================================== 
11/30 845 0.0 184.9 
12/2 735 1.0 164.7 20.2 20.2 15.0 
12/6 830 3.0 164.0 0.7 20.9 13.9 
1218 840 5.0 163.1 0.9 21.8 12.5 

12/13 1655 15.0 160.3 2.8 24.6 8.3 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATION HADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
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MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 11-12 
RING NUMBER: 22 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (eel 

SATURATED YEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

193.6 (g) 
73.3 (g) 

D. 0 ( 9) 
83.2 (g) 

56.1 (lvol) 
37.1 (eel 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(l VOL) 
(1987) (CM) VOL (CC) VOL (CCl VOL (CC) DRYING YETTING 

================================================================:=========== 
11/23 1025 D.D 36.4 56.1 0.0 
11125 BOO 98.0 34.6 1.8 1.8 53.3 0.0 
11/30 810 198.0 34.2 0.4 2.2 52.7 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: U. Cox 

~ 
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 11-12 
RING NUMBER: 22 

DEPTH: unk noljn 
SAMPLE VOLUME: 66.18 (eel 

SATURATED ~EIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE~ 
WEIGHT FROM HANGING COLUMN, W/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

193.6 (g) 
73.3 (g) 

0.0 (g) 
83.2 (g) 

56.1 (J; 110 I l 
32.6 (eel 

189.1 (g) 

198.0 (c•l 

----------------------------------------------------------------------DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) !BAR) U/RING!Gi UT (G) IJT (G) CONTENT(,; VOU 

========================:============================================= 
11/30 845 0.0 189.1 
12/2 740 1.0 181.4 7.7 7.7 37.6 
12/6 830 3.0 175.9 5.5 13.2 29.3 
12/8 840 5.0 173.8 2.1 15.3 26.1 

12/13 1700 15.0 169.7 4.1 19.4 19.9 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Sto II er 
CALCULATION HADE BY: S.Stcller 

CHECKED BY: U. Cox 

~ 
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MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME1 LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 16-17 
RING NUMBER: 2 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (cc) 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

193.6 (!j) 

73.1 (g) 
D.O (!j) 

84.2 (g) 

54.9 (l vol) 
36.3 (eel 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(t VOL) 
(1987) (CMl VOL (CCl VOL (CCl VOL (CC) DRYING WETTING 

============================================================================ 
11/23 1025 0.0 33.7 54.9 0.0 
11/25 BOO 101.0 32.9 0.8 0.8 53.6 0.0 
11/30 810 199.0 32.4 0.5 1. 3 . 52.9 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S.Stoller 

CHECKED BY: W. Cox 

~ 
-::::-----: DANIEL B. STEPHENS & ASSOCIATES, INC. 



.. 

MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 16-17 
RING NUMBER: 2 

DEPTH: unk no111n 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(YITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 
UEIGHT FROM HANGING COLUMN, W/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

193.6 (g) 
73.1 (g) 
0.0 (g) 

84.2 (g) 
54.9 (,; vel) 
33.4 (eel 

190.7 (g) 

199.0 (c•) 

----------------------------------------------------------------------DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) (BARl W/RING(Gl UT (Gl UT (Gl CONTENT (1. VOL) 

====================================================================== 
11/30 845 0.0 190.7 
12/2 740 1.0 185.2 5.5 5.5 42.2 
1216 830 3.0 176.6 8.6 14.1 29.2 
12/8 840 5.0 174.5 2.1 16.2 26.0 

12/13 1700 15.0 170.8 3.7 19.9 20.4 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ =:---::: DANIEL B. STEPHENS & ASSOCIATES. INC. 
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FOR' 
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PROJECT NO: DATE: 
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DANIEL B. STEPHENS 
& ASSOCIATES, INC .. 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. -



.. 

MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 21-22 
RING NUMBER: F 

DEPTH: unkno11n 
SAMPLE VOLUME: 66.18 (eel 

SATURATED ~EIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF ~ATER IN SAMPLE: 

194.0 (g) 

73.8 (g) 

0.0 (g) 
83.0 (g) 
56.2 (~ val) 
37.2 (eel 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(~ VOL) 
(1987) (CM) VOL (CCl VOL (CCl VOL (CC) DRYING ~ETTING 

============================================================================ 11/23 1025 0.0 34.5 56.2 0.0 
11/25 BOO 97.0 34.4 0.1 0.1 56.1 0.0 
11/30 810 198.0 37.6 -3.2 -3.1 60.9 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATION HADE BY: S.Stoller 

CHECKED BY: ~. Cox 

~ 
---- DANIEL B. STEPHENS & ASSOCIATES. INC. ,.,___, ~,_, 



MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 67-L-D70 

SAMPLE NUMBER: 21-22 
RING NUMBER: F 

DEPTH: unknown 
SAMPLE VOLUME: ~~.16 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, U/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

194.0 ( 9) 
73.8 (g) 
0.0 (g) 

83.0 (g) 
56.2 (J. vol) 
32.7 (eel 

169.5 (g) 

198.0 (c•) 

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) (BARI W/RING(GI WT (GI WT !GI CONTENT (J. VCL) 

====================================================================== 
11/30 645 0.0 189.5 
12/2 740 1.0 175,, 14.1 14.1 28.1 
12/~ 630 3.0 171.9 3.5 17.6 22.6 
1218 840 5.0 169.7 2.2 19.6 19.5 

12/13 1710 15.0 165.0 4.7 24.5 12.4 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATION MADE BY: 5. Stoller 

CHECKED BY: U. Cox 

~ DANIEL B. STEPHENS & ASSOCIATES, INC. ,., ........ 



.. 

-1 0 s 

..-..-1 0 4 

~ 

v 
o+J 
0 
3 

'+-
0 

E 
-10 J 

u ..._. 

"'0 
0 
v 

I -10 2 

v 
~ 

:::J 
(/) 
(/) 

v 
~ 

0... 
-1 0 

-1 
0.00 

• 

0.10 0.20 0.30 0.40 

FICURE NUMIER' Pressure Head (em of water) vs. Moisture 
Content (cm3fcm3), Sample No. 21-22 

0.50 0.60 

FOR' PROJECT NO: DATE• PLOTTED &Y• CHECKED av: DANIEL B. STEPHENS 
Los Alamos 87-L-070 1/4/88 SLS WBC & ASSOCIATES, INC .. 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. 



• 

MOISTURE RETENTION DATA - HANGING COLUMN 
!PORE SIZE D!STRIBUTIONl 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 25-26 
RING NUMBER: C 

DEPTH: unkno._n 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
!WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

198.3 (g) 
72.8 (g) 
0.0 (g) 

91.1 (g) 

52.0 (1 vo I l 
34.4 (eel 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(X VOL) 
(1987) (CMl VOL !CCl VOL !CCl VOL (CCl DRYING WETTING 

============================================================================ 
11/23 1025 0.0 35.6 52.0 0.0 
11125 BOO 98.5 35.2 0.4 0.4 51.4 0.0 
11/30 810 203.0 36.5 -1.3 -0.9 53.3 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S.Stoller 

CHECKED BY: W. Cox 

~ 
---- DANIEL B. STEPHENS & ASSOCIATES. INC. ,_.., .._..,....... 



.. 

MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 67-L-070 

SAMPLE NUMBER: 25-26 
RING NUMBER: C 

DEPTH: unkno11n 
SAMPLE VOLUME: 66.16 (eel 

SATURATED ~EIGHT AT 0 CM TENSION 
(~ITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY ~EIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF ~ATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, W/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

196.3 (g) 
72.8 (g) 

D.O (g) 
91.1 (g) 

52.0 (l vo I l 
30.9 (eel 

194.8 (g) 

203.0 (c•l 

DATE TIME PRESSURE ~EIGHT CHANGE CHANGES MOISTURE 
(1987) (BAR) W/RING(Gl WT (G) WT (Gl CONTENT (1. VOL) 

====================================================================== 
11/30 845 0.0 194.8 
12/2 740 1.0 179.3 15.5 15.5 23.3 
12/6 830 3.0 178.0 1.3 16.8 21.3 
12/8 840 5.0 174.9 3.1 19.9 16.6 

12/13 1710 15.0 170.5 4.4 24.3 10.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Sto II er 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: U. Cox 

~ 
~ DANIEL B. STEPHENS & ASSOCIATES. Il':C. 
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.. 

MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 35-36 
RING NUMBER: G 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (eel 

SATURATED ~EIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

208.4 (g) 
73.3 (g) 

0.0 (g) 

106.8 (s) 
42.8 (X vel) 
28.3 (eel 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(X VOL) 
(1987) (CM) VOL (CCl VOL (CC) VOL (CCl DRYING WETTING 

============================================================================ 
11124 1120 0.0 33.0 42.8 0.0 
11/28 1125 90.0 32' 1 0.9 0.9 41.4 D.O 
11/30 810 205.0 32.1 0.0 0.9 41.4 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: U. Cox 

~ 
---- DANIEL B. STEPHENS & ASSOCIATES. INC. ~ ........ 



• 

MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 35-36 
RING NUMBER: G 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAPANO RING): 

TARE RING: 
TARE CAP: 

DRY ~EIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF ~ATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, ~/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

208.4 (g) 
73.3 (g) 
0.0 (g) 

106.8 (g) 
42.8 n; vel) 
27.0 (cc:) 

207.1 (g) 

205.0 (c:a) 

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) (BARl W/RlNG(Gl UT (Gl WT (G) CONTENT (1. VOL) 

====================================================================== 
11/30 845 0.0 207.1 

1212 740 1.0 200.1 7.0 7.0 30.2 
12/6 830 3.0 189.5 10.6 17.6 14.2 
12/8 840 5.0 189.0 0.5 18.1 13.4 

12/13 1715 15.0 186.3 2.7 20.8 9.4 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S.Stoller 
CALCULATION MADE BY: S.Stcller 

CHECKED BY: W. Cox 

--------------------------------------------------------------------------
~ DANIEL B. STEPHENS & ASSOCIATES. INC. ........ ........ 



• 

-1 0 5 

* 
...-...-1 0 4 

I.... 
Q) 
~ 

0 
~ 

"'+-
0 

E 
-1 0 J 

u 
~ 

-o 
0 
Q) 

::r: -1 0 2 

Q) 
I.... 
:J 
en 
en 
Q) 
I.... 

0... 
-1 0 

-1 
0.00 0.1 0 0.20 0.30 0.40 0.50 

Moisture Content (cm3/cm3) 

FIOURE NUMBER' Pressure Head (em of water) vs. Moisture 
Content (cm3/cm3), Sample No. 35-36 

FOR' 

Los Alamos 

PROJECT NO DATE: 
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MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-07D 

SAMPLE NUMBER: 42-43 
RING NUMBER: 4 

DEPTH: unkno111n 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

208.0 (g) 

72.6 (g) 
D. 0 (g) 

107.4 (g) 
42.3 (l vo I l 
26.0 (cd 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(l VOL) 
(1987) (CMl VOL (CCl VOL (CC) VOL (CCl DRYING WETTING 

============================================================================ 
11/24 1120 0.0 32.7 42.3 0.0 
11/28 1125 100.5 32.7 0.0 0.0 42.3 0.0 
11/30 910 209.0 32.6 0.1 0.1 42.2 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
----- DANIEL B. STEPHENS & ASSOCIATES, INC. ,_.., ,........ 



.. 

MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 42-43 
RING NUMBER: 4 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (eel 

SATURATED ~EIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY ~EIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF ~ATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, ~/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

206.0 (g) 
72.6 (g) 

D.O (g) 

107.4 (g) 
42.3 (~vel) 
26.4 (ec:) 

2D6. 4 ( sl 
209.0 (ee) 

DATE TIME PRESSURE ~EIGHT CHANGE CHANGES MOISTURE 
(1987) (BAR) W/RING(G) WT (Gl WT (G) CONTENT (~VOL) 

====================================================================== 
11/30 845 0.0 206.4 
1212 740 1.0 202.2 4.2 4.2 33.5 
12/a 830 3.0 200.2 2.0 6.2 30.5 
12/8 840 5.0 199.1 1.1 7.3 28.9 

12/13 1720 15.0 195.1 4.0 11.3 22.8 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stolll'r 
CALCULATION MADE BY: 5. Stoller 

CHECKED BY: ~. Cox 

~ 
--- DANIEL B. STEPHENS & ASSOCIATES. INC. ,..., ~ 
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~ DANIEL B. STEPHENS & ASSOCIATES. INC. ,_.., ~ 



.. 

MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 61-62 
RING NUMBER: A4 

DEPTH: unkno111n 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

CRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 

210.1 (g) 
73.4 (g) 

0.0 (g) 
112.6 (g) 
36.4 (~ vel) 
24.1 (eel 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(~ VOL) 
(1987) !CM) VOL ICC) VOL ICC) VOL ICCl DRYING WETTING 

============================================================================ 
11/24 1120 0.0 36.1 36.4 0.0 
11128 1125 95.5 35.0 1.1 1.1 34.8 0.0 
11/30 810 202.0 33.6 1.4 2.5 32.6 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S. Staller 

CHECKED BY: W. Cox 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. ....... ,_. 



• 

MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 61-62 
RING NUMBER: A4 

DEPTH: unk newn 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, IJ/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

210.1 (g) 
73.4 (g) 

D.O (g) 
112.6 (g) 

36.4 (l vel) 
20.8 (c:c:) 

206.8 (g) 
202.0 (c:•l 

----------------------------------------------------------------------DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(!987) (BAR) IJ/RJNG(G) IJT (G) IJT (G) CONTENT (l VOL) 

=====================================================================· 
11/30 645 O.D 206.8 
12/Z 740 1.0 198.8 8.0 8.0 19.3 
12/6 830 3.0 193.4 5.4 13.4 11.2 
12/8 840 5.0 192.9 0.5 13.9 10.4 

12/13 1720 15.0 191.2 1.7 15.6 7.9 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Steller 
CALCULATION MADE BY: 5. Steller 

CHECKED BY: IJ. Cox 

~ 
~~ DANIEL B. STEPHENS & ASSOCIATES. INC. 
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MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER• 75-76 
RING NUMBER: 19 

DEPTH: unknown 
SAMPLE VOLUME: 66.18 (cc) 

SATURATED ~EIGHT AT 0 CH TENSION 
(~!TH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY ~EIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF ~ATER IN SAMPLE: 

204.5 (g) 
73.4 (g) 
0.0 (g) 

103.6 (g) 
41.6 (~ vel) 
27.5 (eel 

----------------------------------------------------------------------------DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(~ VOL) 
(1987) (CM) VOL (CC) VOL (CC) VOL (CC) DRYING ~ETTING 

============================================================================ 
11124 1120 0.0 34.4 41.6 0.0 
11128 1125 95.0 32.0 2.4 2.4 37.9 0.0 
11/30 B10 199.0 28.8 3.2 5.6 33.1 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Steller 
CALCULATION MADE BY: S. Steller 

CHECKED BY: ~. Cex 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. ,_., ~ 



.. 

MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 75-76 
RING NUMBER: 19 

DEPTH: unkno111n 
SAMPLE VOLUME: 66.18 (eel 

SATURATED WEIGHT AT 0 Cl1 TENSION 
(~ITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY ~EIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF ~ATER IN SAMPLE: 
WEIGHT FROM HANGING COLUMN, Y/0 CAP: 

FINAL TENSION ON HANGING COLUMN: 

204.5 (g) 
73.4 (g) 
0.0 (g) 

103.6 (g) 
41.6 (7. val) 
21.9 (eel 

198.9 (g) 

199.0 (c•) 

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) (BAR) Y/RING(G) YT (G) IJT (G) CONTENT (~VOL) 

======================================================•=============== 11/30 845 0.0 198.9 
12/2 740 1.0 192.9 6.0 6.0 24.0 
1216 830 3.0 185.3 7.6 13.6 12.5 
12/8 840 s.o 184.7 0.6 14.2 11.6 

12113 1725 15.0 182.5 2.2 16.4 8.3 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Steller 
CALCULATION MADE BY: 5. Stc II er 

CHECKED BY: Y. Cox 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. ,-., --
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MOISTURE RETENTION DATA - HANGING COLUMN 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 80-81 
R lNG NUMBER: 18 

DEPTH: unkno111n 
SAMPLE VOLUME: 66.18 (cc) 

SATURATED WEIGHT AT 0 CM TENSION 
(WITH CAP AND RING): 

TARE RiNG: 
TARE CAP: 

DRY WEIGHT OF SAMPLE: 
SATURATED MOISTURE CONTENT: 

INITIAL VOLUME OF WATER IN SA~PLE: 

215.1 (g) 
73.1 (g) 
0.0 (g) 

119.1 (g) 

34.6 a vel) 
22.9 (cc) 

DATE TIME SUCTION BURET CHANGE CHANGES MOISTURE CONTENT(~ VOL) 
(1987) ((11) VOL (CC) VOL (CC) VOL (CC) DRYING !JETTING 

============================================================================ 
11/?4 1120 0.0 34.0 34.6 c.o 
11128 1125 98.5 34.1 -0.1 -o .1 34.8 0.0 
11/30 810 205.0 38.1 -4.0 -4.1 40.8 0.0 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
----- DANIEL B. STEPHENS & ASSOCIATES, INC. ,_., ,....._. 
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MOISTURE RETENTION DATA - 15 BAR PRESSURE PLATE 
(PORE SIZE DISTRIBUTION) 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 60-61 
RiNG NUMBER: 16 

DEPTH: unknown 
SAMPLE VOLUME: 66.16 (eel 

SATURATED YEIGHT AT 0 CM TENSION 
(YITH CAP AND RING): 

TARE RING: 
TARE CAP: 

DRY ~IGHT OF SAMPLE: 
SATURATED I'!OISTURE CONTENT: 

INITIAL VOLUME OF YATER IN SAMPLE: 
~EIGHT FROM HANGING COLUMN, Y/0 CAPt 

FINAL TENSION ON HANGING COLUMN: 

215.1 (g) 
73.1 (g) 

0.0 (g) 
11'1.1 (g) 
34.6 (~val) 
21. 4 ( cc:l 

213.6 (g) 

205.0 (c•l 

DATE TIME PRESSURE WEIGHT CHANGE CHANGES MOISTURE 
(1987) (BAR) W/RING(G) WT (G) YT (G) CONTENT (~ VOU 

====================================================================== 
11/30 845 0.0 213.6 

1212 740 1.0 210.4 3.2 3.2 27.5 
1216 630 3.0 204.3 6.1 9.3 16.3 
12/6 640 5.0 203.5 0.8 10.1 17.1 

12113 17ZS 15.0 199.3 4.2 14.3 10.7 

C011MENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATION HADE BY: S.Stoller 

CHECKED BY: lrJ. Cox 

~ 
~ DA:\IEL B. STEPHENS & ASSOCIATES. INC. 
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Table 6. Summary of Initial Moisture Content, Dry Bulk Density 
and Porosity 

Sample No. 

7-8 

11-12 

16-17 

21-22 

25-26 

35-36 

42-43 

61-62 

75-76 

80-81 

!Initial Moisture Content I 
!Gravimetric Volumetric! 
I (g/g) (cm3/cm3) I 

28.30 35.36 

14.90 18.74 

17.46 22.21 

15.90 19.95 

13.94 19.19 

14.51 23.42 

22.53 36.57 

11.55 19.64 

14.77 23.12 

11.17 20.10 

Dry Bulk 
Density 

(g/cc) 

1. 25 

1. 26 

1. 27 

1.25 

1. 38 

1. 61 

1. 62 

1. 70 

1. 57 

1. 80 

*Taken as saturated moisture content 

~ 
~ D.-\:'\IEL B. STEPIIE\S & :\SSOCIATES. I:'<C. 

Porosity* 
(% vol} 

51.8 

56.1 

54.9 

56.2 

52.0 

42.8 

42.3 

36.4 

41.6 

34.6 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 11-12 
RING NUMBER: 22 

DEPTH: unknown 

FIELD WIEGHT OF SAMPLE (W/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

168.9 (g) 
73.3 (g) 

D.O (g) 

66.18 (eel 
12/13/87 1700 
12/17/87 940 

DRY WEIGHT OF SAMPLE: 63.2 (g) 
DRY BULK DENSITY: 1.26 (9/c:c:l 
PARTICLE DENSITY: 2.65 (g/c:c:) 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.65 g/cc:) 

CALCULATED POROSITY: 52.56 (l vel) 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 18.74 (l vel l 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 14.90 (l) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATIONS MADE BY: 5. Steller 

CHECKED BY: W. Cox 

~ D.\:\IEL B. STFPJIE\;S & ASSOCIATES. 1:\C. ,....... ,_ 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 16-17 
RING NUMBER: 2 

DEPTH: unknown 

FIELD ~IEGHT OF SAMPLE (~/CAP AND RING): 
TARE ~EIGHT, RING: 

TARE ~IGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

172.0 (g) 
73.1 (g) 
0.0 (g) 

66.16 (eel 
12113/87 1700 
12/17/67 940 

DRY WEIGHT OF SAMPLE: 84.2 (g) 
DRY BULK DENSITY: 1.27 (glee) 
PARTICLE DENSITY: 2.65 (g/eel 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.65 g/eel 

CALCULATED POROSITY: 51.99 (1 vall 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 22.21 (1 vel l 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 17.46 (1) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: ~. Cox 

D.\:\IEL B. STEPIIE:\S G.: ASSOCI:\TES. 1:\C. 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 67-L-D70 

SAMPLE NUMBER: 21-22 
RING NUMBER: F 

DEPTH: unknown 

FIELD YIEGHT OF SAMPLE (Y/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

170.0 (g) 
73.6 (g) 
0.0 (g) 

66.16 (ec:l 
12113/67 1700 
12/17/67 940 

DRY WEIGHT OF SAMPLE: 63.0 (g) 
DRY BULK DENSITY: 1.25 (glee) 
PARTICLE DENSITY: 2.65 (g/ccl 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.65 g/ecl 

CALCULATED POROSITY: 52.67 (1. veil 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 19.95 (~vel) 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 15.90 (t) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stcl ler 
CALCULATIONS MADE BY: S. Stcl ler 

CHECKED BY: U. Cox 

• 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 25-26 
R lNG NU~.BER: C 

OEPTH1 unknown 

FIELD UIEGHT OF SAMPLE (W/CAP AND RING): 
TARE UEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

176.6 (g) 
72.8 (g) 
0.0 (g) 

bb. 18 (eel 
12/13/87 170D 
12/17/87 940 

DRY WEIGHT OF SAMPLE: 91.1 (sl 
DRY BULK DENSITY: 1.38 (g/ccl 
PARTICLE DENSITY: 2.65 (g/cc) 
(METHOD: ASSUME MEAN PARTICLE DENSITY= 2.65 glee) 

CALCULATED POROSITY: 48.05 (l vel) 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 19.19 (l vel) 

INITIAL MO!STURE CONTENT (GRAVIMETRiC): 13.94 (~) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: U. Cox 

~ ==-=::: DX'\IEL B. STE!'l!E\S 8.: :\SSOCI:\TES. 1\C. 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-D7D 

SAMPLE NUMBER: 35-36 
RING NUMBER: G 

DEPTH: unknown 

FIELD ~IEGHT OF SAMPLE (U/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

195.6 (g) 
73.3 (g) 

D. D (g) 

66.18 (eel 
12/13/87 170D 
12/17/67 940 

DRY WEIGHT OF SAMPLE: 106.6 (g) 
DRY BULK DENSITY: 1.61 (g/ecl 
PARTICLE DENSITY: 2.65 (glee) 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.65 g/eel 

CALCULATED POROSITY: 39.1D (~ uol) 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 23.42 (7. vall 

INITIAL MOISTURE CONTENT (GRAVIMETRfCl: 14.51 (7.) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ -::::::::::= llA\ IEL B. STEl'HE:\S ,\ :\~SOCIATES. I \C. 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-D7D 

SAMPLE NUMBER: 42-43 
RING NUMBER: 4 

DEPTH: unk no111n 

FIELD WIEGHT OF SAMPLE (W/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

2D4.2 (g) 
n.o (gl 

D. 0 (g) 

oo.1e (c:c:l 
12/13/87 1700 
12/17/87 940 

DRY WEIGHT OF SAMPLE: 107.4 (g) 
DRY BULK DENSITY: 1.62 (g/c:cl 
PARTICLE DENSITY: 2.65 (g/c:c:l 
(METHOD: ASSUME MEAN PARTICLE DENSITY= 2.65 g/c:c:l 

CALCULATED POROSITY: 36.76 (~ vel l 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 3o.S7 (~veil 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 22.53 (~) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: W. Cox 

·-- ·--------- -·--·------·-· ···------- ------
,/"'('-¢--.... 
-- D:\\:IEL 11. STEP!lE:\S & :\SSOCI:\TES. 1\:C. -
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 61-62 
RING NUMBER: A4 

DEPTH: unknown 

FIELD YIEGHT OF SAMPLE (W/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

199.0 (g) 

73.4 (g) 
0.0 (g) 

66.18 (c:c) 
12/13/87 170D 
12/17/87 940 

DRY WEIGHT OF SAMPLE: 112.6 (g) 
DRY BULK DENSITY: 1.70 (g/c:c:) 
PARTICLE DENSITY: 2.65 (g/c:c:) 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.65 g/c:c:) 

CALCULATED POROSITY: 35.60 (l uol) 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 19.64 (l uol) 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 11.55 (l) 

COMMENTS: 

tABORATORY ANALYSIS PERFORMED BY: 5. Stoller 
CALCULATIONS MADE BY: S. Stoller 

CHECKED BY: W. Cox 

~ 
- DA.\IEL B. STEPHE.\S & ASSOC!:\TES, l!\C. ,..... _...-. 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 87-L-070 

SAMPLE NUMBER: 75-76 
RING NUMBER: 19 

DEPTH: unknown 

FIELD WIEGHT OF SAMPLE (W/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE AND TIME OUT OF OVEN: 

192.3 (g) 
73.4 (g) 
0.0 (g) 

66.18 (c:c:) 
12/13/87 1700 
12117/87 940 

DRY WEIGHT OF SAMPLE: 103.6 (g) 
DRY BULK DENSITY: 1.57 (g/c:c:) 
PARTICLE DENSITY: 2.65 (g/c:c:l 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.65 g/c:c) 

CALCULATED POROSITY: 40.93 (l voll 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 23.12 (l voll 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 14.77 (l) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: S. Stoller 
CALCULATIONS MADE BY: S. Stcl ler 

CHECKED BY: W. Cox 

~ 
..----- DA:\IFL B. STEPHE:\S & ASSOCL\TES. 1:\C. ...._.. ,....-. 
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DATA FOR INITIAL MOISTURE CONTENT, 
BULK DENSITY, AND POROSITY 

JOB NAME: LOS ALAMOS 
JOB NUMBER: 67-L-070 

SAMPLE NUMBER: 60-61 
RING NUMBER: 16 

DEPTH: unkno11n 

FIELD WIEGHT OF SAMPLE (W/CAP AND RING): 
TARE WEIGHT, RING: 

TARE WEIGHT, PAN: 
SAMPLE VOLUME: 

DATE AND TIME INTO OVEN: 
DATE ANO TIME OUT OF OVEN: 

205.5 (g) 
73.1 (g) 
0.0 (g) 

&&.18 (cc) 
12/13/87 1700 
12117/87 940 

DRY WEIGHT OF SAMPLE: 119.1 (g) 
DRY BULK DENSITY: 1.80 (g/ccl 
PARTICLE DENSITY: 2.&5 (g/cc) 
(METHOD: ASSUME MEAN PARTICLE DENSITY = 2.&5 g/cc) 

CALCULATED POROSITY: 32.09 (l val) 

INITIAL MOISTURE CONTENT (VOLUMETRIC): 20.10 (l val) 

INITIAL MOISTURE CONTENT (GRAVIMETRIC): 11.17 (l) 

COMMENTS: 

LABORATORY ANALYSIS PERFORMED BY: 5. Stol lrr 
CALCULATIONS MADE BY: S. Stol lrr 

CHECKED BY: W. Cox 

~ DA~IEL B. STEPHE~S & ASSOCIATES. I~C. ,...., ~ 
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Table 7. Summary of Parameters for Calculating Unsaturated 
Hydraulic Conductivity 

--------------------------------------------------------------------
(X N (cm~~cm3) (cm~,cm3) Ks 

Sample No. (cm-1) (dimension- (em/sec) 
less) 

--------------------------------------------------------------------7-8 0.00272 2.49734 0.083 0.518 1.58E-04 

11-12 0.00231 1.73884 0.199 0.561 2.84E-04 

16-17 0.00119 2.04731 0.204 0.549 2.78E-04 

21-22 0.00313 1.73941 0.124 0.562 2.00E-04 

25-26 0.00371 1.69308 0.100 0.520 9.18E-05 

35-36 0.00108 2.44961 0.094 0.428 2.25E-05 

42-43 0.00164 1.66466 0.228 0.423 8.57E-05 

61-62 0.00263 1.93720 0.079 0.364 5.15E-04 

75-76 0.00452 1.65070 0.083 0.416 2.28E-04 

80-81 0.00098 1.96205 0.107 0.346 4.41E-05 

DANIEL B. STEPHENS & ASSOCIATES. ll\C. 
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SATURATED HYDRAULIC CONDUCTIVITY . 

Method 

The saturated hydraulic conductiv~tY.. of a soil sample. can 

be measured in two types of laboratory ap~aratus: a constant head 

permeameter or a falling head permeameter • . ... 
Constant head. The hydraulic conductivity K is' defined' here 

as the ratio of q, the volume flux of water p~ssing'through ·a 

unit cross sectional area of soil per unit time, ~nd (6h/L)·or 

gradient of hydraulic head in the direction of flow; correct~~ 

to 20°C: 

(1) 

is the kinematic viscosity a~ 20°C and observed 

temperature, T • 

A soil sample of length, L, and cross-sectional area, A, is. 
I placed in a sample holder which prevents a~y loss .of soil or 

change in volume and establishes laminar unidirectional flow 

through the sample. A constant head differential, ~h, is then 

set up across the sample and maintained. Periodic readings of 

volumetric outflow are taken until stable values for conductivi-

ty, K are obtained. Temperature of the fluid is measured w~th a 

thermometer. Figure B-1 is a diagram of the apparatus used. A 
. 

constant head system is best suited to samples with coriductivi-
-4 ties' greater than 10 em/sec. 

~ 
~ DANIEL B. STEPHENS & ASSOCIATES. INC. 



. . 
...--upper collar · 

beaker 

lower collar 

.. bose 

constant heed reservoir 

Figure B-1. Constant Head Permeameter 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. 



.. 

falling head. A soil sample of length L and cross aectional 

area, A, is placed in a sample holder which has a standpipe with 

cross-sectional area, a. A head of H1 , is established in ~he 

standpipe above the sample, then the water level is allowed to 

tall to H 
2 

in time t, Figure B-2 is a diagram of the apparatus 

used. A falling head system is best suited to samples with 

-4 
conductivities less than 10 em/sec. The hydraulic conductivi-

ty, is then defined as: 

K • ( a x L/A x t) R.n (H/H
2

)(VT/V20) ( 2) 

Procedures: 

Constant head. Cylinders containing the soil sample are 

covered on both ends with loose fitting caps and placed in a 

shallow pan containing de-aired water. The samples are allowed 

to wet slowly from below for 24 hours. The samples are removed 

from the pan, and two screens are placed over one end; a very 

stiff one of coarse mesh for support and a fine one of either eo 

to 100 mesh to prevent any sample from being washed out. The 

cylinder, with screens attached, is then clamped into the sample 

retainer and placed in the permeameter. The level of the water 

in the permeameter reservoir is then slowly raised over a period 

of hours. When the level in the reservoir reaches to within a few 

centimeters above the top of the sample, a siphon is placed in 

the sample retainer assembly to remove water from above 

~ 
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the sample. Water flows upward through the sample due to the 

hydraulic head difference across the sample. Periodic measure

ments of discharge and the head difference across the sample are 

made, and the hydraulic conductivity is calculated. A correction 

to 20 C is then applied for differences in kinematic viscosity • 
• 

Measurement continues until the calculated hydraulic conductivity 

value stabilizes. 

Falling head. Saturation of the sample is obtained by the 

same procedures described under constant head test. Screens are 

also attached as outlined under constant head test. The ring 

with screens is then placed in the falling head sample retainer 

and set in a constant head reservoir. Water is added to the 

standpipe and the difference between the water level in the 

standpipe and that in the constant head reservoir are recorded 

over time. The water level in the standpipe is allowed to fall, 

while the fluid level in the lower level is constant. After a 

period of time the difference in water levels between that in the 

standpipe and that in the constant head reservoir are measured 

and the elapsed time noted. Correction is applied for kinematic 

viscosity. 

Calculations: 

Experimental values are substituted into the appropriate 

equation as outlined under methods. 

~ -:::::--= DANIEL B. STEPHENS & ASSOCIATES. INC. 
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MOISTURE RETENTION - HANGING COLUMN 

(PORE SIZE DISTRIBUTION) 

Principle 

use of pore size distribution as a soil characteristic is 

based upon acceptance of the capillary model. This model is 

described by: 

h' • 2 cos 'Y I P gr (3) 

where h' is the height to which a liquid will rise in a clean 

capillary tube of radius r, 'Y is the surface tension of the .. 
liquid, p is its density, and g is acceleration due to gra

vity. If water is extracted from an initially saturated sample 

of soil by a tension equal to h', the volume of water extracted 

is equal to the volume of pores having an effective radius 

greater than the radius, r. As the tension applied to the 

sample increases, additional water drains from progressively 

smaller pores. 

Method 

The key component of the apparatus for measuring the reten

tion of moisture at different pressure heads or pore size distri

bution is a fritted glass porous plate that conducts water, 

cut when wet the plate is impermeable to air. The fritted glass 

~ 
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plates have an air-entry pressure of acout 300 to 400 em of 

water. These plates are affixed in a glass tunnel which is 

connected to a curet with stopcock by means of flexible tubing. 

A diagram of the apparatus is shown in Figure 3. A sci l sample 

is placed on the plate and tension, h 1 is applied to the sample 

cy positioning the fluid level in the buret at different levels 

below the center of the sample. Water flows out of the sample 

into the curet until equilibrium is achieved. The tension is 

again increased or decreased to obtain another state of equili

brium between moisture held cy capillary forces in the sample and 

the applied tension. 

Laboratory Procedure 

Air is first removed from the porous plate cy allowing 

de-aired water to pass continuously through it for 24 hours. The 

funnel with porous plate and the curet are supported on vertical 

rods by means of clamps. A saturated sample within its sample 

rin~ is then placed on the porous plate, making certain that good 

hydraulic contact is estaclished between the soil particles and 

the plate .. With the stopcock of the curet closed, the initial 

level of the water in the curet is recorded. 

The buret is then lowered a small increment ·to acout 10 to 

15 em below the center of the soil sample. When the stopcoc~ is 

opened, the soil may begin to desaturate, and the drainage will 

flow into the buret. When draina~e has ceased, the stopcock is 

~ -::::---::= DANIEL B. STEPHENS & ASSOCIATES. INC. 
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closed and we record the water level in the buret and the 

vertical distance from the bottom of the meniscus of the water in 

the buret to the middle of the soil sample. The procedure is 

repeated in a stepwise manner until the maximum tension desired 

is reached. A reversal of the process is used to gather data on 

the wetting behavior of the sample. 

Calculation 

Saturated moisture content e 
sat 

(volume percent) is 

determined as follows: 

e sat • [M sat - M dry] /[VT X p ) X 100 
w 

(% vol) ( 4 ) 

where M sat • mass of sample saturated, M dry • mass of sample, 

oven dried to a constant weight, v 1 • volume of the sample, p • 
w 

density of the water at temp when saturated mass was determined. 

'l'he quantity [M sat - M dry]/P.,.. is the volume, in cubic centi-

meters, of water initially contained in the •ample volume. 'l'he 

drainage is subtracted from the initial volume of water and then 

divided by the sample volume to arrive at the moisture content in 

percent volume at the given value of tension. 

(% vol) ( 5 ) 

where V • volume of water initial, v0 • cumulative volume 

drained from sample, v1 • volume of sample, eh, • moisture 

content at the tension value h'. This gives then a paired set of 

values ot tension, or pressure head, versus volumetric moisture 

content. 
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MOISTURE RETENTION - PRESSURE PLATE 

Principle 

The operation ot the pressure plate moisture extractor 

requires maintaining a pressure difference between the liquid 

phase of the water in the soil and water on the opposite side ot 

a po·rous' plate which supports the soil sample. . The sample and 

porous plate are sealed in a rigid container so that positive gas 

pressure applied above the plate causes tlow to occur across the 

plate (Figure B-4). The porous ceramic plate is supported by a 

tine mesh screen which also provides a passage way tor the 

extracted solution. The water beneath the plate is open to the 

atmosphere through the outflow tube. The illustration in Figure 

B-5 shows a magnified view of soil particles in contact with the 

plate inside the pressure plate extractor during an extraction 

run. 

As soon as air pressure inside the chamber is raised above 

atmospheric pressure, the higher pressure inside the chamber 

torces excess water through the microscopic pores in the plate. 

Air, however, will not tlow through the pores ot the plate, 

because the p!ate remains saturated -due to its high air-entry 

pressure. When the pressure in the chamber increases, water 

leaves the sample until the tension ot the water 

~ 
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aue to capillary ana adsorptive torces is in equilibrium with 

the applied pressure. 

Method 

Moisture retention is obtained using a pressure plate 

extractor (Soil Moisture Inc., Santa Barbara, CA, Model 1500), 

with 1, 3 and 15 bar ceramic plates. Pressure is provided by 

high pressure nitrogen trom cylinders. 

Laboratory Procedure 

The porous ceramic plate is placed is a shallow pan with 

aeaired distilled water and allowed to stand overnight. The 

plate is then removed trom the pan and placed in the extractor. 

De-aired distilled water is poured over the plate to the limit 

allowed by the rubber skirt, which generally just submerges the . 

plate. The pressure plate is sealed and pressure brought to 50~ 

ot the plates maximum ratea pressure. This pressure is maintain-

ed until outflow ceases. The extractor is opened and any excess 

water around the plate is removed. 

The soil samples in their sample rings are then placed on 

the plate, making certain good hydraulic contact is established. 

The extractor is then sealed and the pressure brought to the 

level desired. The pressure is maintained until outtlow ceases. 

The extractor is then opened and the samples weighed quickly on 

an electronic top-loading balance. Subsequently, the samples are 

~ 
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returned to the extractor, and the pressure is increased to the 

next increment. 

Calculations 

The decrease in mass of water in the sample during a period 

ot applied pressure is converted to an equivalent decrease in 

volume of water according to: 

(cc) (6) 

where 6. m • change in mass of soil sample (g), PT • density of 

water at temperature of experiment (g/cc), 

volume of water (cc). 

v 
w 

• ec;zuivalent 

Volumes of water calculated from equation 6 are then used to 

determine the moisture content at that pressure: 

(% vol) (7) 

where 9 • moisture content at pressure p P(~ vol), v 1 • initial 

volume ot water in sample (cc), I:6 v.., • cumulative water volume 

change (cc), v
1 

• total volume of the sample (cc). 
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INITIAL MOISTURE CONTENT 

Me thea 

Cere method, with even drying. 

Laboratory Procedure 

The field weight of the soil sample is determined as soon as 

possible after the sample is removea from the packing container. 

The tara of the ring which holes the sample, as well as the mass 

of the caps for the ends of the ring, are determined. The volume 

of soil in the sample ring is also calculated. After all specifi

ed analyses have been performed en the sample, the sample is 

removed from its ring and spread in an aluminum pan. When 

necessary, soil aggregates are broken up by mctar and peatal . 

Care is taken not to change the natural particle size distribu-

tion. The sample is placed in a convection oven at 110° C for at 

least 24 hours until dried to a constant weight. 

Calculations 

The initial moisture content is determined on a percent 

volume basis according to: 

(%vol) c a> 
where ei • initial moisture content (% vel), M i • initial mass 

of soil only (g), M f • final mass of soil only (g), V T • total 

~ DANIEL B. STEPHENS & ASSOCIATES. INC. ,_.., ~ 
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volume ot sample (cc), P• density ot pore fluid in the soil when 

initial mass was determined (g/cc). The density ot the pore 

tluid initially present in the sample is assumed to be 1.0 g/cc . 

·~ =--== DANIEL B. STEPHE!\S & ASSOCIATES. I~C. 



SULK DENSI'l'"i 

Method 

Core method, with oven drying. 

Laboratory Procedure 

'l'he volume of the soil sample is determined from sample 

geometry measurements, and the sample is dried in the oven at 

110 C until no additional mass loss occurs. 

Calculations 

(g/cc) (9) 

where Pb • dry bulk density (g/cc), M 
0 

• mass of oven dried soil 

sample (g) , V T • total vel ume of soil sample ( cc) • 

.. 

~ 
~ DANIEL '8. STEPHENS & ASSOCIATES. 1:'-:C. 
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POROSITY 

Methoc! 

Calculated trom bulk density and measured or asaumed values 

ot particle density. 

Laboratory Procedure 

Bulk density, Pb, ia determined by oven drying, as described 

in the section outlining the bulk density determination. For 

this aeries ot analyses particle density, p
8 

, is assumed to be 

2.60 g/cc. 

Calculation 

(percent) (10) 

~ 
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UNSATURAT~D HYDRAULIC CONDUCTIVITY 

Method 

Mualem ( 1976 ) ciescri'beci the theoretical 'baaia for a proce

dure used to estimate unsaturated hydraulic conductivity from the 

aoil-watar release curve according to the following equations; 

K • S ;[ 
r e 

where Kr • relative 
~
s (1 

8 1/h(x)dx/ ) 1/h(x) dx]
2 

0 0 
hydraulic conductivity, 

(11) 

h • h ( S ) ia the • 
negative preaeure head, given hera aa a function of dimenaionleae 

moiature content: 

s • e - e 1 e - e e r s r 
(12) 

where aubscripts s and r indicate saturated and residual valuea 

of the soil moisture (9). Tho expresaion relating dimenaionleaa 

moiatura content to the preaaure head, and thua the aoil moiature 

releaae curve ie given 'by: 

5
8 

• [ 1/1+(ah) '] m m • 1 - 1/n (13) 

where a, and n are obtained by a non-linear least squares 

numerical procedure applied to measured moisture retention data 

using the technique developed by Van Genuchten (1978). 

Laboratory procedure 

The data input to the computer model ot Van Genuchten (1978) 

~ 
~ DANIEL B. STEPHENS & ASSOCIATES. INC. 
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consists of the saturated moisture content, residual moieture 

content and values ot observed pressure head vereus moieture 

content. The residual moisture content is taken to be the 

moisture content at -15 cars. The paired values of observed 

pressure head and moisture content are obtained as deecribed 

under the procedures tor determining moisture retention by the 

hanging column and pressure plate methods. Saturated moisture 

content is determined through gravimetric measurements and sample 

geometry. · 

References 

Mualem, V., 1976, A New Model tor Predicating the Hydraulic 
Conductivity ot Unsaturated Porous Media, Water Resources 
Research, vol. 12, no. 3, p. 513-522. 

Van Genuchten 1 R. 1 197 81 Calculating the Unsaturated 
Hydraulic Conductivity With a New Closed-Form Analytical Model, 
Research Report No. 78-WR-08, Princeton University, Department ot 
Civil Engineering, September 1978, 65pp . 
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ENCLOSURE #4 
PHOTOGRAPHS OF TA-33-39 CONTAINERS AND TA-43 DESIGNATED 

STORAGE AREA 



TA-33-39 

HAZARDOUS WAST£ 
SATHLIT[ STORAG[ AR[A . ._, ............... .. Wit-·--.. --a.. -·-------~----·=:=---.Cilia--.. ,,.,__ ... ,.,.CMart ..... 

TA-43-1 

TA-43-1 



ENCLOSURE # 5 
PHOTOGRAPH OF TA-53 CONTAINERS 



TA-53-2 TA-53-2 
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ENCLOSURE # 8 
DECEMBER 10, 1985 AND NOVEMBER 4, 1985 LETTERS FROM EID TO 

DOE 



December 10, 1985 

Mr. Harold Valencia 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968. Santi Fe. New Mexico 87504-0968 

(505) 984-0020 

Mr. Robert N. Thorn 

DENISE D. FORT 
DIRECTOR 

Los Alamos Area Office 
U.S. Department of Energy 

Los Alamos National Laboratory 
r~a i 1 Stop A-100 

Los Alamos, New Mexico 87544 

Re: Los Alamos National Laboratory 
Facility Number NM0890010515 

Gentlemen: 

Los Alamos, New Mexico 87545 

We have reviewed the materia 1 s submitted with DOE 1 etters of November 25, 
1985 in response to our Notice of Violation (NOV) dated August 26, 1985. 
The Waste Analysis Plan, revised November 15, 1985, adequately addresses 
violation 13 and no further action under our NOV is required. Please note 
however, that Table 3-3 of that plan inadequately addresses wastes from the 
Shops Department. It appears that a portion of the entry is missing. 

The closure plan for TA-16 Area P, dated November 1985, meets the requirement 
to have a closure plan for land disposal areas. This adequately addresses 
the requirement of NOV item 15 and no further action is required under the 

• NOV. Detailed technical review of the plan will be deferred until LANL · 
formally notifies us of their intention to proceed with implementation of 
the plan. 

LANL has now submitted acceptable responses to the NOV, subject to the closure 
plans technical review requirements noted above and in our letter of November 
4, 1985. No further submittals are required and the NOV is closed. Thank 
you for your prompt responses. 

Sine ly, /,'; 

'/(.t';{;ii./J,t"".;f eu 
J..,.-, eter H. Pache · 
~ - Program ~1anager 

Hazardous Waste Management Section 

PHP:CKC:mt 

cc: William Rhea, EPA Region VI 
Buddy Parr, EPA Region VI 

0 7 s 0 5 

ROUTED TO:A.TIEDMAN 
C.ADAMS 
R.THORN 

ADVANCE CY MADE FOR:R.THORN 

CYS MADE FOR:J.ARAGON 
T. GUNDERSON 
~t. MCCORKLE 
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ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Bu 968, S•ntl Fe. New Mexico 87504-0968 

(505) 984-0020 

TONEY ANAYA 
GOVERNOR 

DENISE D. FORI 
DIRECTOR 

November 4, 1985 

Mr. Harold Valencia Mr. Robert N. Thorn 
Los Alamos Area Office 
U.S. Department of Energy 

Los Alamos National Laboratory 
Mail Stop A 100 . .J.os Alamos, New Mexico 87544 Los Alamos, New Mexico 87545 

RE: LOS ALAMOS NATIONAL LABORATORY 
FACILITY NUMBER Nfll890010515 

Gentlemen: 

We have reviewed your September 27, 1985 response to our Notice of Violation (NOV) dated August 26, 1985. Portions of your response are acceptable while others will require additional submittals by your organization. These are identified below. We invite you to meet with the EID to discuss a Compliance Schedule for these further submittals, otherwise we will issue a Compliance Order with a directed schedule as indicated in the NOV. Please call ~1r. Peter H. Pache at 827-2924 to arrange a meeting. 

The specific violation citations below refer to our August 26, 1985 NOV. 

· .. -·· 

Violations 1 through 3 - Your response is acceptable . 

Violations 4 through 11 - Your response is acceptable for purposes of closing the notice of violation. Each closure and post-closure plan will be reviewed for tec~~ical adequacy and individually approved by separate correspondence. 
Violation 12 - Your response is acceptable. 

Violation 13 - Your response does not adequately address the violation cited. The Waste Analysis Plan does not provide for representative sampling of wastes tendered for disposal as 11 known 11 nor for periodic reanalysis of these wastes. 

Violation 14 - Your response is acceptable. 

Violation 15 - Your response does not adequately address the violation cited. Some of the inadequacies are lack of detail of options considered and selected or not selected, no proposed ground water monitoring program was provided, the Part A submittal did not reflect the addition of TA-16 Area P and consideration of the requirements of HWMR-2 Section 206.C.9. requirements was incomplete. 

EQUAL OPPOI=ITUNITY EMI"LOYEI=I 
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Many of these deficiencies were discussed with your staff on October 22, 1985. 
We suggest a meeting the week of November 11, 1985 to discuss a compl i a nee 
schedule for. submittal of further i nfcrmati on addressing Violations 13 and 
15. 

Sincerely, 

~~- ~ ;tJ~ //2<:_ 
Richard Perkins 
Acting Bureau Chief 
Ground Water/Hazardous Waste Bureau 

~~ ·"':RP:CKC:mt 

:.:· cc: Pat Hull, EPA Region VI 

-, ;. 

• 

Duff Westbrook, EID Legal 
lito Madrid, EID District II 



ENCLOSURE #9 
PRIMARY EMERGENCY COORDINATOR 



Primary Coordinator 

1. Donald Winston, Emergency 
Management 

Secondary Coordinators 

1. Ralph Koenig, HSE-7 Group 
Leader 

2. J. L. Warren, HSE-7 
Section Leader 

3. Jerry Buchholz 
Section Leader 

4. Lee.Borduin 
Section Leader 

5. Karen Balo 
Section Leader 

6. W. M. Sanders 
Section Leader 

1. B. R. Myers 
Staff Member 

8. D. G. Vance 
Staff Member 

9. M. D. Salazar 
Staff Member 

PTB: REV4-T7-5 

TABLE 7-5 
HAZARDOUS WASTE EMERGENCY COORDINATORS 

(To be notified in succession) 

Laboratory 
Telephone 

7-6211 

7-7920/4301 

7-5398 

7-4301 

7-7391 

7-6095 

7-4301 

7-6095 

7-4301 
present 

7-6095 

Telephone 

662-2453 

662-2458 

662-9639 

672-3647 

455-2882 

672-1369 

672-1931 

672-9509 

None at 

753-4423 

Home Address 

450 Navajo Road, Los Alamos, NM 

971 Alamo Road, Los Alamos, NM 

1082 Big Rock Loop, Los Alamos, NM 

316 Potrillo Drive, White Rock, NM 

Rt. 1, Box 92G, Santa Fe, NM 

400 Kolleen Court, White Rock, NM 

214 Rover, White Rock, NM 

' 83 Mimbres, White Rock, NM 

Rt. 14, Box 750, Santa Fe, NM 

Rt. 2, Box 124, Espanola, NM 
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ENCLOSURE # 12 
FEBRUARY 3, 1988 LETTER FROM DOE TO EID AMENDING AREA P 

CLOSURE PLAN 



Department of Energy 
Albuquerque Operations 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

fEB 3 1988 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. Michael Burkhart, Director 
New Mexico Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, NM 87504-0968 

Dear Mr. Burkhart: 

MODIFICATIONS TO THE NOVEMBER 25, 1985 TA-16 AREA P LANDFILL CLOSURE AND 
POST-CLOSURE PLAN 

The Department of Energy (DOE) did not choose to continue operation of the 
Technical Area (TA) 16 Area P landfill at Los Alamos National Laboratory 
(LANL) after November 8, 1985. Therefore, DOE did not apply for a Resource 
Conservation and Recovery Act (RCRA) permit at this site. Consequently, DOE 
was required under the loss of interim status provisions (40 CFR 270.10) to 
submit a Closure and Post-Closure Plan for this landfill. Pursuant to 40 
CFR Section 265.1 (b), the DOE Closure and Post-Closure Plan dated 
November 25t 1985, for the Area P landfill reflected interim status 
standards for such activities. DOE recognizes, however, that upon receiving 
a RCRA operating permit, Area P post-closure (and possibly closure) 
activities will be subject to permitting standards (i.e., 40 CFR 264) rather 
than interim status standards (i.e., 40 CFR 265). 

Under separate cover, the amendments are submitted with the intent that the 
Area P landfill fully comply with both standards. Equally important, 
however, is the collection of a consistent and reliable water quality data 
base from which critical decisions concern~ng potential statistically 
significant changes in individual water quality parameters can be made. 
Thus, the proposed ground-water quality monitoring program for Area P has 
been modified to reflect sufficient flexibility so that DOE will comply with 
both 40 CFR 265 and 264 requirements, even though only a single regulatory 
standard will be in effect at any given time. 

LANL has installed several ground-water monitoring wells and neutron 
moisture log test holes to characterize potential ground-water movement. No 
ground-water has been detected in any monitoring well; hence, DOE has 
requested a ground-water monitoring waiver for the Area P landfill. Should 
recoverable amounts of ground-water appear in the future, then DOE will 
proceed to monitor it pursuant to the plan detailed in the enclosed 



• 

Mr. Michael Burkhart 2 

Appendix F. If, at that time, DOE is operating under a RCRA permit rather 
than interim status, then the required ground-water monitoring program would 
implement appropriate DOE responses (i.e., either detection, compliance, or 
corrective action monitoring) necessary to comply with permitting standards. 

The enclosed modifications to the previously submitted Closure and 
Post-Closure Plan dated November 25, 1985, are summarized on the enclosed 
cover sheet. Please remove the indicated pages from the November 25, 1985 
plan, and replace them with the enclosed changes as indicated. In addition, 
several new appendices are enclosed and should be added to the original 
plan; these are contained in a separately bound volume. 

Finally, an independently prepared geohydrologic report is enclosed for your 
information. This report contains laboratory testing results from selected 
core samples recovered from the Area P landfill. If you have any questions, 
please contact Mr. James Phoenix of my staff at 667-5288. 

Sincerely, 

8189A Area Manager 

Enclosures: 
As Stated 

cc: 
A. Davis, u. s. EPA, Region VI, Dallas, TX 75270 
A. Tiedman, LANL, ADS, MS A120 
T. Gunderson, LANL, HSE-DO, MS K491 
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ENCLOSURE #17A 
ADMINISTRATIVE REQUIREMENT 10-3 
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-----------------------------------------------------HEALTHANDSAFETYMANUAL 

Administrative Requirement 10-3 

Nonradioactive Chemical Waste 

Introduction 

Defmidons 

ldendficadon of 
Hazardous Wastes 

Determination of 
Appropriate 
Disposal Methods 

August 1984 

This administrative requirement specifies the rules and general 
procedures for disposal of nonradioactive liquid and solid chemical 
wastes at the Laboratory, thus ensuring the protection of Laboratory 
personnel, the public, and the environment, as well as compliance with 
Federal and state regulations. 

Chemical wastes commonly generated at the Laboratory include all types 
oflaboratory research chemicals, oils, solvents, beryllium, asbestos, 
carcinogens, compressed gases, and other nonradioactive solid or liquid 
wastes contaminated with hazardous chemicals. NOTE: High explosive 
wastes are a special case and are not included in this document. 

Hazardous Chemical Waste- any chemical or mixture of chemicals that is 
intended for disposal and is corrosive to living tissue; is toxic, flammable, 
carcinogenic, teratogenic, mutagenic, or infectious; or in any way poses a 
present or potential hazard to human health or the environment. 

Group leaders must ensure that the potentially hazardous waste materials 
in their work areas are identified and that the Industrial Hygiene Group 
(HSE-5) is contacted if workers could be exposed while handling, treating, 
or disposing of such materials. 

Guidance in identifying hazardous chemicals is provided by the health 
physics staff(HSE-1, -10, and-11), Industrial Hygiene, and the Waste 
Management Group (HSE-7), as well as by the following sources: 

• 40 CFR 712 (as proposed), which defines toxic substances under the 
terms of the Toxic Substances Control Act, 

• 40 CFR 261, which defines the characteristics and provides a listing 
of hazardous wastes under the terms of the Resource Conservation 
and Recovery Act, 

• 40 CFR 116, which defines hazardous substances under the terms of 
the Oean Water Act, and 

• 40 CFR 117, which defines reportable quantities for hazardous 
substances under the Oean Water Act. 

Before initiating an operation that will either generate a new hazardous 
waste or increase the volume of existing wastes, the originating group 
should discuss available treatment/disposal options with Waste 
Management staff. In most cases, the existing waste-management 
facilities, technology, and manpower at the Laboratory will be able to 

Pagel of5 
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Packaging 

Leaks and Spills 

Special Disposal 
Considerations 

Recyclable 
Materials 

August 1984 

AR 10-3 

Hazardous waste must be packaged in Waste Management-approved, 
leakproof containers to ensure its safe handling, transportation, and 
disposal. 

Liquids Exceeding I Gallon. Containerized liquid exceeding 1 gallon must 
not be disposed of until it has been solidified; absorption on vermiculite is 
an acceptable pre-disposal treatment method in this case. 

Small Quantities of Liquids/Solids. Liquids less than 1 gallon or solids 
generally will be packaged by Waste Management for disposal. 

See Administrative Requirement 9-4, "Accidental Oil, Chemical, and 
Airborne Releases." 

Drains. Never pour chemical waste down a drain without prior approval 
from Waste Management. 

Gases. Never vent gases without prior approval from Waste 
Management. 

Cyanides, Chromates, and Corrosive Substances. Before cyanides, 
chromates, and corrosive substances are disposed of, they must be treated 
by Waste Management to remove the hazardous properties. 

Reactive Chemicals. Reactive chemicals (for example, pyrophoric or 
water-reactive substances) must be rendered nonreactive before disposal. 
This treatment must be performed with the prior approval ofWaste 
Management. If it is determined that neither the originating group nor 
Waste Management can safely perform this pre-disposal treatment, Waste 
Management will help the operating group determine alternate disposal 
methods. 

Oils. Waste Management must be notified before draining oil from any 
electrical or hydraulic system because polychlorinated biphenyls (PCBs) 
may be present. (See Administrative Requirement 10-4, "Polychlorinated 
Biphenyls.") The operating group must determine whether such oils have 
been contaminated with PCBs or radioactive substances. Contact Waste 
Management if PCB contamination is possible; contact the health physics 
staff if radioactive contamination is suspected. Unless the oils will be 
recycled, they must be packaged as described above. 

Where feasible, chemical wastes should be recycled or salvaged according 
to the appropriate Laboratory procedures. Those materials listed below 
are prime recycling candidates. 

Elemental Mercury. Generally, elemental mercury must be recovered 
rather than disposed of. Contact the Decontamination Section (7-5420) of 
the Radiation Protection Group (HSE-1) for collection. 

Gas Cylinden. All gas cylinders must be returned to the Liquid and 
Compressed Gas Processing Center (MAT -1) for retesting and refilling. 
To facilitate recycling operations, cylinders must remain labeled at all 

Page3of5 
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Forms 

August /984 

Waste Management Group (HSE-7), 7-4301 

Liquid Waste Section ofHSE-7, 7-5834 

Solid Waste Section ofHSE-7, 7-5397 

Regulatory Affairs Section ofHSE-7, 7-7957 

Chemistry Health Protection Group (HSE-1 0), 7-7218 

Accelerator Health Protection Group (HSE-11 ), 7-5890 

HS Form 10-3A, Chemical Waste Disposal Request 

AR/0-3 
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Disposal Form Number(s} 

~J~~~ '~ ~ll c;:;I r• ~ '~(())(_~ J'~ \~' :f ~< 11 u J. ,,-:>) 
CHEMICAL WASTE DISPOSAL REQUEST 

Los Alamos National Laboratory 
LosAiamos.New Mexico 87545 
Requested by I Telephone number lliroup I Date 

Location: Tech Area, Building, Area/Wing, Room Number. This informtJtion is to be filltd in by HSE· 7 

person net 

Number of Volume of Solid lSI 
Containers Containers Chemical Name liquid(l Hazards Removed 

Gas(GI 

1 

Reviewed for disposal by 

Other useful information 

- --- - ------

HS Form Number 10-JA (6/841 MtJil this form to WtJste MtJntJgement (HS£. 7}, MtJil Stop £516. 



ENCLOSURE #17B 
TRANSFORMER OIL CERTIFICATION 



TO 

THRU: 

FROM: 

SUBJECT. 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Tony Grieggs, HSE-8, MS K490 

Ed Higgins, AT-5 ~. A-"f-l 

Robert Hoeberling zr# 
RESPONSE TO OIL STORAGE QUESTIONS 

memorandum 

DATE. January 21, 1988 

MAIL STOPfTELEPHONE: H82717 -9722 

SYMBOL. AT-5:88-14 

This memo is to summarize the information regarding the ten drums of 
transformer oil being temporarily stored on the north side of Building MPF-14, TA-53. 
The oil has been removed from one of our high voltage power supplies previously in 
Building MPF-19, TA-53 that we have named Moby Dick. Moby has now been 
removed from Building MPF-19, TA-53 because of successful completion of the ion 
injection experiment. The transformer oil was removed from the Moby tank to 
facilitate moving the power supply and is temporarily stored in new, clean oil drums 
from MAT. The oil was certified prior to the transfer by HSE personnel to be free of 
PCB's. The oil has been continuously monitored while at the Laboratory to be free 
from solvents, etc. 

The transformer oil is scheduled to be used in the 500 KV, 10Hz pulser we are 
building for theN avy and our 1 MV microwave source. The drums are properly 
marked and project personnel, who were not present during the inspection, could have 
relayed this information at the time of the inspection. 

Cy: 
R. Hoeberling, AT-5, MS H827 
AT-5 file 
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TA-54 AREA L TANK CLOSURE PLANS 
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II 

INTERNATIONAL TECHNOLOGY CORPORATION 

Interim Status Closure and· 
Post-Closure Care Plan 

Tech Area 54, Area L 
Waste Oil Storage Tanks 
Los Alamos National Laboratory 
Los Alamos, New Mexico 



ENCLOSURE #19 
INSPECTION RECORD FORM FOR TA-54 AREA L 



IISPECTIOI RECORD F~ 
· ~ FACilln TA-54, Areal 

Inspected by~ A.{..-e~r-:> 
Type T, S, D 

Inspected for 

May 1, 1985 
September 17, 1985 

Date / r '2.(;, --?? 7 
Tilne iP rat") 

Condition Action/Date 

DAILY - to be c0111pleted every day of operation 
'Coamun 1 cat1 on Equ 1pment Proper Funct 1 ornng {J) (C 

Freeboard (Surface 
impoundment) 

Treatment Tanks 

Loading/Unloading 

Run-on/off control 

At least 1 ft. to prevent 
overfloW 

Level - At least &• of free
board 

Spills and deterioration 

Integrity, erosion and ponding 

O!C.. 

WE KLY- to be completed on the first working day of the week. 
!>torage l;ontalners 
-Integrity Open driiiiS, luks, eorro!;iono 

aisle spac~o itack height 
-labels Present •Hazardous t:laste" ~i"ld 

and accumulation date 

Safety shower and Leaks, functioning 
eyewash 

Hose bib Leaks, functioning 

Temporary shaft covers 
and ra i 1; ng Damage 

Metal storage shed Floor damage, liquid accumula-
tion 

Road/Work Surfaces Cracks 

Fence Integrity, damage 

Gate Lock Integrity, damage 

Wind Sock Damage, functioning 

Pallets Integrity, da~~age 

Area Warning Signs Out-of-date, damage, legibility 

Treatment Tanks Leaks, damage 

Curbs/Pads (Treatlllent 
tank) Rainwater accumulation/removal 

cracks, damage 

Lighting Proper functioning 

Refrigerator (If Leaking/damaged containers 
wastes present) 

Site Inspection 

Leach Collection 

Tanks 

Dying vegetation or other 
evidence of leachate •igration 

Evidence of liquid accumulation 

Leaks, deterioration 

Cy: A. Drypolcher, HSE-8, MS K490 
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Inspected by~
Type T, S, , 

0 

Item 

IISPECTIOI RECORD FeRN 
/l'l~AtlliTl TA-54, Area l 

Inspected for 

May 1, 1985 
September 17, 1985 

Date ~- t 7-¥7 
Ti11e ~ ,~ 0 

Condition Action/Date 

DAILY - to be c0111pleted every day of operation 
ll.oamunlcatHln tqu1pment Proper Funct1on1ng {) lc... 

Freeboard (Surface At least 1 ft. to prevent 0c i111poundment) overfloW 

Treatment Tanks level - At least 6• of free- Ore 
board 

Loading/Unloading Spills and deterioration 0<.:::: 

Run-on/off control Integrity, erosion and pending C9(e-

WE KLY -to be completed on the first working day of the week. 
!Storage conta1ners 

-Integrity 

-labe 1 s 

Safety shower and 
eyewash 

Hose bib 

Temporary shaft covers 
and railing 

Metal storage shed 

Road/Work Surfaces 

Fence 

Gate Lock 

Wind Sock 

Pallets 

Area Warning Signs 

Treatment Tanks 

Curbs/Pads (Trea~nt 
tank) 

Lighting 

Refrigerator (If 
wastes present) 

Site Inspection 

Leach Collection 

Tanks 

Open drums, leaks, corrosion, 
~isle space, stack height 

Present •Hazardous Waste• and 
and accumulation date 

Leaks, functioning 

Leaks, functioning 

D•age 

Floor damage, liquid accumula
tion 

Cracks 

Integrity, damage 

Integrity, d111age 

Damage, functioning 

Integrity, damage 

Out-of-date, damage, legibility 

Leaks, damage 

Rainwater accumulation/removal 
cracks, damage 

Proper functioning 

Leaking/damaged containers 

Dying vegetation or other 
evidence of leachate •igration 

Evidence of liquid accumulation 

Leaks, deterioration 

Cy: A. Drypolcher, HSE-8, MS K490 
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0 IC.. 
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lJS?ECTIO. lECORO F~ 

if·' . i/)1 cf Al-(1{t:f(,A ~~Il.ITI. TA-).4• Aru \. 

~ay 1, 1985 

Septem~r 17 • 1985 

Inspected by_~ , -- --~-/ 

Type T, S, _-

lnsoected for 

Date :r-;r;~tt -
Ti111e_ 7 c: ·c : ~. 

Condition Action /'Date 

OAitY -to be comoleted everv day of ooeration 

. C oamun u:at 1 on c. qu 1 tx~~en t I' roper r unc t 1 on 1 ng 0 f c::::. 

Freeboard (Surface 
impoundment) 

Treatment Tani:s 

toad i ng/Un 1 oad i ng 

Run-on/off control 

At least 1 ft. to prevent 
overflow 

Level - At least 6" of free
board 

Spills and deterioration 

lntecrity. erosion and oondino 

0 IC... 

61'-

O(v 

Storage Conta1ners 
-Integrity 

~E~KLY- to be c~leted on the first workino day of the wee~. 

-\.abels 

Safety shower and 
.eye-.tash 

Hose bib 

Temporary shaft covers 
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