LANC- PORC (.

GARY E. JOHNSON

GOVERNOR

June 3, 1997

H.L. Daneman
1304 Calle Ramon

State of New Mexico

ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993

Los Alamos, New Mexico 87545
SECRETARY

Santa Fe, New Mexico 87501

Dear Mr. Daneman:

On May 8, 1997, Michael Dale committed to deliver to you additional information detailing sampling results
and correspondence between the DOE Oversight Bureau and DOE. Enclosed are the following documents;

May 2, 1995

Jun e,
~May 19, 1995

June 26, 1995
August 25, 1995

September 25, 1995

October 6, 1995
October 11, 1995
December 5, 1995

November 17, 1995 -

December 6, 1995
December 12, 1995
January 12, 1996
March 27, 1996
March 27, 1996
March 29, 1996

May 6, 1996

Notification of DOE OB sampling results at two springs in TA-16.
Request to sample deep aquifer wells for tritium.
DOE OB review of the DARHT Environmental Impact Statement.

DOE OB review comments of the SWMU 9-013 Expedited clean-up plan. Included
are DOE OB surface water quality data collected from springs in the local area.

Detection of Strontium-90 in Test Well 3 and DOE OB observations and
recommendations,

Request for delineation of Environmental Restoration sites in or near watercourses
DOE OB radionuclide results for Test Well 4 and Test Well DT-9.

DOE reply to October 11, 1995 letter.

LANL internal reply to DOE in regards to October 11, 1995 letter.

DOE OB groundwater and surface-water flow measurements and recommendations.
DOE OB data and recommendations concerning Mortandad Canyon sediment trap.
Submittal of DOE OB (1995) stormwater data prior to publication.

DOE OB groundwater data submittal for Test Wells TW-3, TW-4, and TW-8.
DOE OB recommendations concerning geophysical activities.

DOE OB submittal of groundwater data obtained from special purge test of TW-2,
TW-2A, TW-3, TW-4, and TW-8.

DOE OB review comments on Field Unit 4 (Canyons) RFI work plan.
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May 21, 1996 Recommendations concerning prioritization of Solid Waste Management Units.

June 20, 1996 DOE OB data submittal concerning sediment sampling results from Los Alamos
Canyon below confluence with DP Canyon.

June 25, 1996 DOE OB review comments concerning Draft EIS for the Medical Isotope
Production Project.

October 2, 1996 DOE OB review comments concerning the Corrective Action Report for TA-18
septic tank leach field.

October 23, 1996 DOE OB review comments concerning the LANL 1994 Environmental Surveillance
publication (published in July, 1996)

March 26, 1997 DOE OB submittal of 1996 split-sampling and independent sampling (wells,
springs, surfacewater) data.

April 8, 1997 Access request to Water Canyon.

April 9, 1997 DOE OB submittal of 1996 split-sampling and independent sampling (sediments)
data,

October, 1996 Published paper on Upper Pajarito water quality and aquatic insect populations.

October, 1996 Published paper on hydrologic issues at LANL.

October 1996 Published paper on (off-site)stormwater transport of radionuclides from Los

Alamos Canyon

In addition, the 1996 surfacewater data has been submitted to DOE and will be available for release by June
1, 1997. If you have any questions please feel free to call me at 672-0448.

Sincerely,

/%M oSl Pl

Steve Yanicak

DOE OB, LANL POC

SY:rfs

cc: John Parker, NMED, Chief, DOE OB
Ed Kelley, NMED, Director, WWMD
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2 May 1995

Mr., Ivan Trujillo, LAAO AIP
Point of Contact

Department of Energy
Los Alamos Area Office

MS A31le
Los Alamos, NM 87544

RE: Notification of the presence of chlorinated hydrocarbons at two
ground-water discharge points (Burning Ground and SWSC Line
Springs} at Pield Unit (FPU) 3, Operable Unit {(OU) 1082, TA-16, Los

Alamos National Laboratory (LANL)

Dear Mr. Trujillo:

KNMED AIP/LANL staff sampled two ground-water discharge points (Burning Ground
and SWSC Line Springs) on March 17, 1995, and analytical results (Table 1.}
indicate that trichloroethene and tetrachlorcethene are present in the ground
water. AIP request access to the area in order to re-sample the springs as
soon as possible. As per AIP protocel, NMED DOE Oversight Bureau will not
submit these results to any regulatory agencies until the receipt of the
verification results and/or the required thirty day (30) data review by the

Department of Energy. A

Please feel free to contact me at 6£72-0449 if you have any questions
concerning this matter.

Sincerely, @M
Michael R. Dale, DOR Oversight Bureau

New Mexico Environment Department _ M
cec: Brad Martin, LANL, CST-6, MS E52S M m

Don Hickmott, LANL, EES-1, MS D462

Steve Rae, ESH-18, MS K490

Neil Weber, DOE Oversight Bureau Chief .

Steve Yanicak, DOE Oversight Bureau, POC/LANL ml-\* hﬁ } 5 0%%



DRAFT
TABLE 1 - AROMATIC AND HALOGENATED PURGEABLE HYDROCARBON RESULTS FOR
BURNING GROUND AND SWSC LINE SPRINGS

REPORTED
SAMPLING VALUE MDL

SAMPLE ID DATE PARAMETER (ppb) (ppb}) METHOD
Burning Ground 3178 Trichloroethene 2.60 1.00 EPA 601/602
Spring Tetrachloroethene 2.80 1.00 EPA 601/602
Aromatic Volatiles 0.00 1.00 EPA 601/602
SWSC Line 795 Trichloroethene 2.20 1.00 EPA 601/602
Spring Tetrachloroethene 2,30 1.00 EPA 601/602
Aromatic Volatiles 0.00 1.00 EPA 601/602

Trip Blank 317/95  EPA 601/602 Volatiles 0.00 1.00 EPA 601/602
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Mr. Ivan Trujillo, LARO AIP
Point of Contact
Department of Energy

Los Alamos Area Office

MS A31l6

Los Alamos, NM B7544

e

RE: Low-lavel tritium split gampling (Environmental Surveillance)
requast at TW-3 and TW-8, Los Alamos National Laboratory (LANL)

Dear Mr. Trujillo:

The DOE Oversight Bureau (DOE OB) is requesting that LANL’s BS group sample
for low-level tritium at the beginning and eand of purging at deep aquifer test
wells TW-3 and TW-8, and other deep aquifer wells if possible. Results may
improve the evaluation of borehole leakage and/or natural recharge at the
referenced wells. DOR OB would also like to aplit sample on TW-3 and TW-8.

Please feel free to contact me at 672-0449 if you have any questions
concermning this matter.

Sincerely,

Mihed R, Dty
Michael R. Dale, DOE Oversight Bureau
New Mexico Environment Department

ce: Neil Weber, DOE Oversight Bureau Chief
Steve Yanicak, DOE Oversight Bureau, POC/LANL
Bruce Gallaher, ESH-18, MS K497
Steve Rae, ESH-18, MS K497
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State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993 ;
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON ‘ SECRETARY
GOVERNOR EDGART. THORNTON. III
DEPUTY SECRETARY
June 26, 1995
M. Diana Webb
DOE/LAAO
DARHT EIS Project Manager
528 35th Street
Los Alamos, NM 87544 Fu 1 EUICSL

RE: Review ofk Los Alamos National Laboratory’s (LANL) Draft Environmental
Impact Statement (EIS) for the Dual Axis Radiographic Hydrodynamic

Test Facility (DARHT), Technical Area 15

Dear M. Webb:

The DOE Oversight Bureau (DOE OB) has reviewed the subject document. The following
comments are provided for the purpose of communicating the results of the DOE OB review.
These comments are not provided or intended for the purpose of representing the regulatory
position of the New Mexico Environment Department.

DOE OB General Statement on the proposed completion of the DARHT facility

DOE OB recommends and supports the “Enhanced Containment Alternative” (Section 3.7) for
the proposed completion of the DARHT facility at TA-15. In addition to the obvious benefits
of limiting releases to the environment and therefore being more protective of the public health
and the environment, there are a number of specific issues elaborated on and listed in the
comments below (i.e., perennial stream and spring flows, aquatic communities in the adjacent
canyons and the presence of threatened and endangered species (TES)) which support our
backing of this alternative. In addition, DOE OB does not feel that DOE has adequately
demonstrated that this alternative would compromise the diagnostic capabilities of the proposed
facility. One major question that should be addressed by DOE is: Why will it be necessary to
conduct 25 percent of the tests in an uncontained mode? LANL is purportedly working on
reusable containment vessels which can be used with higher explosive loadings and accommodate
a full diagnostic suite. DOE OB feels that the 25 percent figure was not adequately justified.
In summary, DOE OB recommends that the "Enhanced Containment Alternative” should be re-

written as to fully mitigate environmental impacts by the DARHT facility.
I



DOE OB Review of LANL’s Draft EIS for DARHT
June 26, 1995

Page 2

GROUND-WATER AND SURFACE-WATER

1.

Page 4-26, Section 4.4.1

General Statement: It should be noted that surface-waters discharged off-site (San
Ildefonso Pueblo, Bandelier National Monument, Rio Grand River, etc.) via Pajarito and
Los Alamos Canyons from 1992 to 1995. Pueblo and Acid Canyon surface waters may
have flowed off-site; however, we have no direct evidence. Ancho Canyon surface
waters may have connected with Ancho Spring and subsequently discharged off-site (Rio
Grande River); however, we have no direct evidence.

Page 4-26, Section 4.4.1, Second paragm;ih, First sentence

Comment:  Recent investigations conducted in 1994 and 1995 indicate that there is a
perennial reach in Cafion de Valle. A total of three springs: Burning Ground (long 106
20 15; lat 35 50 56), SWSC (long 106 20 25; lat 35 51 02), and Peter (long 106 20 25;
lat 35 51 02), contribute to perennial flow in Caiion de Valle whose total combined flow
has been measured at the culvert below MDA P, ranging from 18 gpm (1-20-95) to 80
gpm (5-5-95). Visual observations have determined that Burning Ground and SWSC
emanate at a relatively constant rate. On December 9, 1994, flow was encountered in
Cafion de Valle approximately 0.8 miles up from the confluence of Water Canyon and
Caiion de Valle. Flow continued some unknown distance down Water Canyon. More
surveillance is needed to determine if flow in this reach is perennial.

Page 4-26, Section 4.4.1, Second paragraph, Second sentence

Comment: = NPDES Outfall #05A056 discharges approximately 700 ft upgradient
(southwest) from SWSC Line Spring. Should be noted that Material Disposal Areas
(MDA) M is located near springs that contribute to perennial flow in Pajarito, and MDAs
P and R are located near springs that contribute to perennial flow in Caiion de Valle.
Solid Waste Management Unit (SWMU) 22-015(c), a former outfall and plating etching
facility, is also located at the upper area of perennial flow in Pajarito Canyon.

Page 4-26, Section 4.4.1, Third paragraph, Third sentence

Comment:  Recent investigations in Pajarito Canyon have shown that there are several
(9) additional springs (4 perennial, 5 ephemeral) which feed a.perennial reach in
Starmers Gulch (tributary to Pajarito Canyon). This perennial flow joins with the flow
from Homestead Spring (long 106 20 21; lat 35 51 31) for a combined discharge that
ranges from 46 gpm (8-9-94) to 120 gpm (2-24-95) and extending for up to 3 miles
downstream, near the confluence of Two Mile Canyon (depending om climatic
conditions). The flow in this reach is supplemented by a smaller canyon, consisting of
several perennial springs and seeps whose total combined flow has been measured to be
12 gpm to 15 gpm (2-10-95). This canyon joins Pajarito about 1/3 mile below the
junction of Starmers Guich and Pajarito Canyon.



DOE OB Review of LANL’s Draft EIS for DARHT
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10.

Page 4-26, Section 4.4.1, Fourth paragraph, First sentence

Comment:  Springs that supply perennial flow in Pajarito Canyon emanate from
elevations that range from approximately 7,456 ft to 7,400 ft are: Charlies Spring (long
106 20 21; lat 35 51 31) located in southern tributary to Pajarito Canyon, Bulldog Spring
(long 106 20 17; lat 35 51 24) located in a southern tributary to Pajarito Canyon.
Springs that supply perennial flow in Cafion de Valle emanate from elevations that range
from approximately 7,370 ft to 7,400 ft are: Bumning Ground Spring, located in Cafion
de Valle; SWSC and Peter Spring, also located in Canon de Valle.

Page 4-26, Section 4.4.2

General Statement: It should be noted that perched ground water in canyon alluvium
and volcanics exist at the subject area. Little or no investigation has occurred.

Page 4-27, Section 4.4.2, Second paragraph, First sentence

Comment:  Recent field surveillance indicates that a saturated perched zone within the
canyon alluvium and an associated wetlands exists in the lower section of Threemile
Canyon. The existence off a perched zone within the bandelier tuff and/or basalts

beneath Threemile canyon has not been investigated.
Page 4-27, Section 4.4.2, Second paragraph, Second sentence

Comment: It should be noted that hydrologic characteristics of the "Discharge Sink”
in Potrillo Canyon have not been determined.

Page 4-27, Section 4.4.2, Third paragraph

Comment: A total of three springs: Burning Ground, SWSC and Peter, contribute to
perennial flow in Cafion de Valle, east of West Jemez Road, and the possibility of a
perched zone within the canyon alluvium is probable.

Page 4-27, Section 4.4.2, Fourth paragraph, Fifth sentence

Comment:  The thickness of the alluvium at Beta Hole and WCO-1 is 8 and 24 ft
respectively. Hence, Beta Hole may have been drilled at an inappropriate location (i.e.,
side of canyon) for ground-water detection.  Beta Hole was drilled for geologic
information, not ground-water exploration (Purtymun, 1995). "Near saturation”
conditions existed at a depth interval of 24 to 32 ft at observation well WCO-1 in
October of 1989 (Purtymun, 1995). It appears that perched ground water does indeed
exist in Water Canyon because two shallow wells, WCM-1 and WCM-2, were drilled
due south of TA-15 and ground water was encountered (Purtymun, 1995).



DOE OB Review of LANL’s Draft EIS for DARHT
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11.

12.

13.

14.

Page 4-27, Section 4.4.2, Sixth paragmph, Sixth sentence

Comment No direct evidence exists to support this statement. The usage of the word
"may"” or "could" may be more appropriate.

Page 4-30, Section 4.4.3, First paragraph “Important contaminant transport mechanisms

associated with surface water include:
*Erosion and sedimentation (sediment and contaminant accumulation) of contaminated

surface and near-surface materials

*Infiltration of surface water that may be contaminated, or movement of water through
a contaminated deposit that in turn carries contamination deeper into the soil/rock profile
*Movement of contaminants in surface water as solutes, suspended sediments and bedload

phases.”

Comment:  Though storm water monitoring stations at the PHERMEX site exist
(station #'s SWO-15-184A, B, & C), no data is presented that characterizes the water
quality resulting from storm water runoff resulting in the movement of contaminants as

solutes, or suspended sediments from a facility with known contamination levels
(approximately the same levels projected for the DARHT facility). PHERMEX storm

water quality data, displaying the dissolved and suspended components, must be obtained
and presented to verify that the model described in appendix E3 correctly simulates the
transport of depleted uranium, beryllium and other heavy metals.

Page 4-30, Section 4.4.3, Fifth paragraph: "Surface water sampling station locations
near TA-15 are presented in figure 4-14. The radiochemical, trace metals, and chemical
quality analysis of samples taken at Pajarito Canyon, Water Canyon, and Ancho Canyon
at the Rio Grande are listed in tables 4-6 and 4-7 (LANL 1994a)."

Comment:  The surface water monitoring station for Water Canyon is located just
below the junction of Water Canyon and Caiiyon de Valle. The data presented in Table
4-6 and 4-7 is representative of springs, NPDES outfalls and snowmelt runoff from
watersheds upstream from the potential effects of PHERMEX and the proposed DARHT
facilities. The data presented in table 4-6 is for dissolved constituents (filtered prior to
analysis) and therefore does not include the suspended sediment component. This data
does not adequately characterize the water quality of Water Canyon and does not assess
contaminant contribution from the PHERMEX facility.

Page 4-30, Section 4.4.3, Fifth paragraph, Second sentence

Comment: It should be noted that Ancho Canyon surface-water data may actually be
from Ancho Spring. Ancho Spring water is ground water, not surface water.
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15.

16.

Page 4-33, Section 4.4.3, Tenth paragraph

Comment: It should be noted that isotopic data from LLANL test wells are questionable
due to the fact that the wells are not adequately grouted which could cause wellbore
leakage. Hence, results may yield erroneous results. We question all analytical and

aquifer data from these test wells.

Page 5-18, Section 5.1.11.1, First sentence: "Environmental monitoring currently
performed at LANL would continue under the No Action Alternative. Existing stations
for monitoring external penetrating radiation and radioactive and hazardous substances
in air, water, soil, and sediment would be used to monitor the environmental impacts of
the facility." This section is repeated for all alternatives.

*Comment: Existing surface water monitoring stations are inadequate to assess the
impacts of the existing PHERMEX facility (see comment 13). The Water Canyon
surface water monitoring station needs to be located further down stream in Water
Canyon to adequately assess all runoff Water and Caiion de Valle from the existing
PHERMEX and the proposed DARHT facilities. Storm water monitoring stations at the
PHERMEX site need to be monitored to verify that the surface water model adequately
predicts contaminant transport from the existing facility. The construction of a new
facility on LANL property (DARHT) may require a modification of LANL’s general
storm water permit. Mitigation measures (i.e., the installation of catchment basins)
should be addressed in the EIS in order to prevent the transport of contaminants to Water
Canyon, Cafion de Valle, and Potrillo Canyon and to monitor storm water runoff from

these facilities.

THREATENED AND ENDANGERED SPECIES

17.

18.

Page 4-43, Section 4.5.4, First paragraph, First sentence: "Surveys conducted at TA-15
in 1992 (Risberg 1995) did not locate any currently listed threatened or endangered
species (Table 4-12), although suitable habitat may exist for many of these.”

Comment:  The statement that suitable habitat may exist for TES species does not
adequately address the location of suitable habitats, what surveys were conducted and
according to what protocol. Recent investigations have determined the presence of
suitable Mexican Spotted Owl habitat within approximately 1/4 mile of the proposed

DARHT site.

*Page 4, Section 3.1.2, Fourth paragraph in: Draft Biological and Floodplain/Wetland
Assessment for the Dual Axis Radiographic Hydrodynamic Test Facility (DARHT),
Debra Risberg, February 1995, LAUR 95-649: "Results from initial modeling indicate
three areas within Laboratory boundaries that could have potential owl habitat, one of
them being an area near the junction of Water Canyon and Caiion de Valle. Because the
model is based on topographic features, the nature of the forest stand is unaccounted for;
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IS.

20.

21,

thus, this area would not be suitable for nesting spotted owls due to the extensive burn
caused by the 1977 La Mesa Fire." -

Comment:  The model used to determine potential Mexican Spotted Owl habitat
underestimates suitable owl habitat. Extensive field checking is required when this model
is used. Recent field investigations have determined that suitable owl habitat exists in
Caifion de Valle, Threemile Canyon and Pajarito Canyon. Ongoing Spotted Owl surveys
(ESH-20) in these canyons indicate that at least one pair of Spotted Owls is present in
the project area. Until the nest and/or roost area is located, all suitable habitat must be

considered occupied.
*Note: This comment is related to the Draft EIS for DARHT but refers to a different

document referenced above.

Page 5-59, Section 5.8.1, Last sentence on page: "Disturbing wildlife as a result of blast
noise from detonation of high explosives”

Comment:  This addresses impacts due to uncontained tests. This would require
seasonal restrictions (from March 1 - August 31), on uncontained tests, to prevent the
disturbance of Mexican Spotted Owls during the mating/nesting season. These seasonal
restrictions apply to noise due to construction as well as the blast noise from detonation
of high explosives. This disturbance may result in the disruption of mating, or disrupted
feeding of nestlings, resulting in reproductive failure of a pair of owls. Intensive studies
should be initiated to determine the effects of current blast noise on nesting/roosting
spotted owls and mitigation measures need to be addressed to prevent a takings issue.

Page 5-18, Section 5.1.11.1, First sentence: "Environmental monitoring currently
performed at LANL would continue under the No Action Alternative. Existing stations
for monitoring external penetrating radiation and radioactive and hazardous substances
in air, water, soil, and sediment would be used to monitor the environmental impacts of

the facility.”

Comment:  Additional studies, especially biological studies must be initiated to monitor
the impacts of the proposed facility. Small mammal studies need to be initiated that will
determine the current contamination levels present in prey that may be utilized by
Mexican Spotted Owls. The impacts of feeding contaminated mice to nestling Spotted
Owls must be evaluated to prevent a takings issue. Studies also should be initiated to
determine the concentration of contaminants found in pellets found near Spotted Owl

roost/nest sites.

Page 5-11, Section 5.1.5.4, First sentence: "It is unlikely that activities at PHERMEX
would change the attractiveness of the area for potential use by threatened or endangered
species. The concentration of depleted uranium and metals in foodstuffs of threatened
and endangered species is expected to remain negligible. Ingestion of these substances
is not expected to have any consequences to these populations.”
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22.

23.

Comment:  See above comments. What studies of foodstuffs have been completed
which allow these expectations to be stated?

Page 5-26, Section 5.2.5.1.2, Second paragraph: “Impacts upon wildlife would be
caused by repetitive, short-term disturbances from site activities. However, these

impacts would be insignificant to overall population levels. "

Comment: Populations of TES species is not the issue, mdlvxdual animals and the
impacts upon each individual or their habitats need to be addressed.

Page 5-27, Section 5.2.5.4: "It is unlikely that completion of DARHT construction
would change the attractiveness of the area for potential use by threatened or endangered
species.”

Comment:  This statement needs qualification. Seasonal restrictions would need to be
placed on construction for the protection of TES species.

AIR QUALITY AND HUMAN HEALTH

24,

26.

Page 3-21, Section 3.5.2, Sixth paragraph, Fixst'sentencc

Comment: It is presumed that the limits established under the NESHAPS permit
would not limit testing under the Enhanced Containment alternative. These limits apply

to the release, not the use of depleted uranium.
Page 3-24, Section 3-7, First paragraph

Comment:  The need for conducting 25 percent of the tests in an uncontained mode
is not adequately justified. The only satisfactory explanation given is the need to conduct
optical diagnosis. However, it is not clear whether the prototype containment vessel,
stated to be able to accommodate a full suite of diagnostics, would accommodate

laser/optical diagnosis.

Page 4-14, Section 4.2.5, Last paragraph: "Later in 1993, three air monitoring stations
... were added downward of the firing site for PHERMEX and DARHT. The
monitoring stations are about 320 to 3,200 ft (100 to 1,000 m) northeast of the firing
site. The samples collected at these stations are analyzed for isotopic uranium, isotopic
plutonium, gross alpha, beta gamma, and beryllium (Jacobson 1995)."

Comment:  The significance of these stations is unclear. No data is presented from
these three stations, nor is there any reference to the possible future use of these stations
for monitoring any of the operational alternatives presented. Since the soil around
PHERMEX is contaminated as a result of previous experiments, it may be worth while
to examine the possibility that these stations can detect the effects of soil resuspension
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27.

28.

29.

30.

31.

due to wind or construction activities in the vicinity.

Comment: Does the term "downward” mean down wind or down gradient? The
samplers would be most effective if they are place down wind of the prevailing daytime

winds.

Page 4-69, Section 4.8.1.1, Third paragraph, Second sentence: “"In 1992, the estimated
maximum EDE resulting from LANL operations was 6.1 mrem, taking into account
shielding by buildings (30 percent reduction) and occupancy (100 percent of residences,

25 percent for businesses). "

Comment: It should be noted that EPA Region 6 issued DOE a Notice of
Noncompliance (NON) with the National Emissions Standards for Hazardous Air

Pollutants (NESHAPS), 40 C.F.R. part 61, Subpart H, on November 23, 1992 for taking
into account the shielding by building (30 percent reduction) in assessing the dose for
1990 LAMPF emissions. It is recommended that the shielding criteria not be used in

dose calculations.
Page 4-70, Section 4.8.1.1, First paragraph

Comment:  Comparison with the DOE 100 mrem/yr PDL is misleading when as is
stated 95 percent of the dose is attributable to the airborne emissions from LAMPEF. A
more appropriate comparison would therefore be made to the EPA’s 10 mrem standard

for radionuclide air emissions.

Page 5-4, Table 5-1 "Impacts on Air Quality from Hydrodynamic Testing in the No
Action Alternative”; Page 5-37, Table 5-12 "Impacts on Air Quality from
Hydrodynamic Testing in the Enhanced Containment Alternative"

Comment:  Intuitively, it is unclear why the values for beryllium, heavy metals, and
lead are greater for the Enhanced Containment Alternative (Table 5-12) compared to the

No Action Alternative (Table 5-1).

Page 5-50, Section 5.4.12

Comment:  The range provided for the léssening of the required soi! cleanup under the
Enhanced Containment Alternative (25-90 percent) is too broad. This is an important
component of the cost savings associated with the Enhanced Containment Alternative and

should therefore be more accurately estimated.

Page 5-36, Section 5.4.2.1.2 "Operations”; Page C-4, Section C1.3 "Source Term";
and Page H-4, Section H2.2 "Atmospheric Release” :

General Statement: There are inconsistencies through out the document regarding the
elevation of pollutant release for the uncontained alternatives. On page 5-36, Section
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32.

5.4.2.1.2, first paragraph, the statement is made that the emissions for beryllium, heavy
metals, and lead are higher for the Enhanced Containment Alternative compared to the
other alternatives because the calculations are preformed as a ground level release rather
than as an elevated release. Page C-4, Section C1.3, states that pottutants were assumed
to be released from a ground level point source with the exception of fugitive dust
emissions during construction. Page H-4, Section H2.2, third paragraph, deals with
determining the effective release height to be used in the GENII and MEPAS models.
It is very unclear under which circumstances an elevated height release was assumed, and
exactly how these assumptions affected the final outcome of the model calculations.

Page D-3, Section D.2, Second paragraph

Comment:  The term "area-weighted integration" should be defined as it applies to this
context.

DOE correspondence to NMED DOE OB comments on this document should be directed to John

Parker

at (505) 827- 4355.

SY:sy:mp:mrd:bs:rfs:jwp

Sincerely,

£ s
. 4 K ;.
L ? g pa S ." fe Y L 6&’-"‘-—-—-—-—-—
- - e

Steve Yanicak, DOE Oversight Bureau, POC/LANL
New Mexico Environment Department

cc.:

Ivan Tryjillo, DOE POC/ LAAO

Barbara Driscoll, EPA Region 6

Gilbert Sanchez, Environmental Director San Idlefonzo Pueblo
Neil Weber, Bureau Chief, NMED DOE Oversight Bureau
John Parker, Program Manager, NMED DOE Oversight Bureau
Ralph Ford-Schmid, NMED DOE Oversight Bureau

Bill Stone, NMED DOE Oversight Bureau

Michael Dale, NMED DOQOE Oversight Bureau

Mary Perkins, NMED DOE Oversight Bureau

Dave Englert , NMED DOE Oversight Bureau

Benito Garcia, Bureau Chief, NMED HRMB

Teri Davis, NMED HRMB

Glen Saums, Program Manager, NMED SWQB

Cecilia Williams, Bureau Chief, NMED AQB

Dennis McQuillan, Program Manager, NMED GWPRB

Gedi Cibas, NMED Administrative Services Division
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State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993 ‘
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR
EDGART. THORNTON, Il
DEPUTY SECRETARY
MEMORANDUM
TO: Benito J. Garcia, Chief, HRMB

FROM: \;}K Steve Yanicak, NMED DOE Oversight Bureau, POC/LANL
DATE: 25 August 95

SUBJECT: Review of Los Alamos National Laboratory’s (LANL)
Environmental Restoration (ER) Project Expedited
Cleanup (EC) Plan for Solid Waste Management Unit
(SWMU) 9-013, Field Unit 5, Operable Unit 1157,
Technical Area (TA) 9

The DOE Oversight Bureau (DOE OB) has reviewed the subject
document. The following comments are provided for the purpose of
communicating the results of the DOE OB review. These comments
are not provided or intended for the purpose of representing the
regulatory position of the New Mexico Environment Department.

All NMED DOE OB derived data (Table 1) will be submitted to the
appropriate agency thirty (30) days from DOE’s receipt of this
letter.

SPECIFIC
1. Page 4, 2.1, Detailed Description of SWMU 9-013

General Comment: Is there an earthen berm around the
satellite site? If there is no berm or if a berm has been
breached, downgradient soil samples are needed to define
nature and extent of COCs that have moved laterally from the
site.

2. Page 4, Section 2.1.2, Physical Setting, Third Paragraph,
First Sentence

Question: Why was the term "unsaturated" used knowing that
ground-water discharges from volcanics (Bandelier Tuff)
approximately 230 ft south of MDA M and several other

A
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locations across the laboratory, such as Burning Ground
Spring (Latitude 35 50’ 56" N; Longitude 106° 20’ 15" W),
which is located at TA-167

Page 4, Section 2.1.2, Physical Setting, Third Paragraph,
Fifth Sentence ' o

Once again, the existence of springs emanating from
volcanics north and south of MDA M supports the fact that
saturated conditions within the volcanics do exist, not "may
exist" as stated in the EC plan.

Page 6, Section 2.2.2, RCRA Facility Investigation

General Statements: A single ground-water and surface-water
sampling event may have not adequately addressed possible
contaminant transport via surface water and/or ground water
at MDA M. Recent investigations by the NMED’s DOE OB have
shown that ground water discharges from fractured volcanics
which lie beneath MDA M. Flow may be perennial or seasonal.
A high degree of horizontal and vertical fracturing of the
tuff exists at MDA M. Field observations and ground-water
sampling were conducted by NMED DOE OB from July 22, 1994,
to June 22, 1995. Results (Table 1) and observations
indicate that a complex hydrogeologic system is present at
MDA M. The referenced springs in LANL’s EC for MDA M,
Charlie’s and Homestead Spring, showed consistent flow
throughout the sampling period; however, on April 28, 1995,
four additional springs were observed discharging from the
tuff at estimated flow rates ranging from 5 gallons per
minute (gpm) to 0.5 gpm. This may be in response to snow-
melt runoff or "spring recharge". That is, excess recharge
may have exceeded the discharge potential, and subsequently
caused an additional discharge flux through the unsaturated
zone. On April 28, 1995, and May 19, 1995, ground-water
sampling events at Homestead Spring and Charlie’s Spring,
and two of the four ephemeral springs, Upper Starmer’s
Spring and Perkins Spring occurred. Upper Starmer’s Spring
is located approximately 150 ft upgradient of Charlie’s
Spring. Perkins Spring is located approximately 30 ft
upgradient of Starmer’s Spring. Both springs emanate from
the south-facing canyon wall of Starmer’s Gulch, south of
MDA M. Nitrite-nitrate as total nitrogen and total Kjeldahl
nitrogen values (Table 1) from Upper Starmer’s Spring were
consistent with historical values from Homestead, Charlie’s
and Starmer’s Springs; however, during the same sampling
event, Perkins Spring showed elevated values of nitrogen.
The ephemeral springs showed a decrease in total dissolved
solids, specific conductance and flow through time.
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Increased concentrations of dissolved barium at Charlie’s
and Homestead Springs (Table 1) have also been observed.

The above indicates that the unsaturated (vadoze) zone is
undergoing saturation, and possible flushing. We recommend
ground-water characterization and periodic monitoring of all
known ground water at MDA M. Vadoze and/or ground-water
contamination via fracture flow may be occurring; hence,
specific sampling of the fractures along the soil-tuff
interface below MDA M is also recommended.

It should be noted that perennial flow occurs from each
referenced spring to an unknown distance down Pajarito
Canyon. Hence, the presence of perched gruund water in the
Pajarito Canyon alluvium is probable, and characterization

should be performed.

Page 8, Section 2.2.2, Judamental Sampling of Downgradient

Sediments

Comment: Three samples are not enough to determine if there
has been a release from the site. Additional samples of

downgradient sediments along the south, east, and northeast
sides of MDA M need to be taken to define nature and extent

of contamination.

Page 8, Section 2.2.2, Spring and Creek Sampleg, Firsgt

Paragraph, First sentence

Comment: It should be noted that Starmer’s Spring (sample
ID:09-7550) emanates from the north-facing canyon wall of
Starmer’s Gulch. Hence, it is doubtful that Starmer’s
Spring discharges ground water that interacts with the

subsurface beneath MDA M.

Page 8, Section 2.2.2, Spring and Creek Samples, First

Paragraph, Fourth sentence

Comment: Why would one assume a source of a spring or
ground-water discharge point without making additional
observations (i.e., tracer test data, flow-path data, etc.)?

Page 8, Section 2.2.2, Spring and Creek Samples, Second
Paragraph

General Questions: Were surface waters from Pajarito
Canyon, where sample ID 09-7561 was collected, flowing at
Homestead Spring? Sample 09-7561 needs to be shown on a
location map. On which side of the lab boundary shown on
Figure 2-1 was the sample located? Have there been any
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10.

110

recorded lab activities on the west side of State Road 5017
These are relevant questions in light of the high-explosgive
detects found in this surface water sample. Please define

"comparative purposes"?

Page 9, Section 2.2.2.1, Summary of RFI Analytical Results

General Comment: It would be helpful to graphically
illustrate in your data tables (Annex 6.9) each analyte
(both detect or non-detect), detection limit, SAL, UTL and

sampling date.

General Question: Were the analytical detection limits for
each analyte less than its associated screening action level

and/or upper tolerance limits?

General Question: Would it not be more appropriate to
relate site-specific geochemistry to background geochemical
data (soil, water, etc.) when defining or assessing

environmental impacts?

Page 10, Section 2.2.2.1, Summary of RFI Analytical Results,

Spring and Creek Samples

Comment: Sampling volatile organic compounds (VOCs) may not
adequately characterize the presence of VOCs within the
perched zone because of the increased rate of the natural
degradation (i.e., biological) and volatilization at ground-

water discharge points.

Page 10, 2.2.3 Evaluation of the RFI Results, Fifth Bullet

Comment: High-explosive (2,4-DNT) results for sample 09-
7561 are suspect because the sample was taken up gradient
from not only the MDA but also possibly from the lab
boundary itself. Surface water west of State Road 501 in
Pajarito Creek should be resampled to determine if this is
truly a background location. The comment in bullet 5 should
be supported with further spring and creek data.

Comment: It is probable that the high-explosive detects in
the ground water are related to MDA M. Additional ground-
water monitoring and characterization is recommended.

Comment: Using upgradient and downgradient in terms of the
ground-water movement should not apply at this site because
sufficient data do not exist to support it. Only broad-
based agsumptions should be used when comparing and/or
relating ground-water to surface-water data.
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12.

13.

14.

15.

Page 11, Section 2.4.1.1, SWMU - In Place, First Paragraph

Comment: Contaminant transport via ground water needs to be
added to the list because of the lack of sufficient ground-

water data.
Page 14, Section 3.0, Expedited Cleanup

General Comment: The twenty-two judgmental samples that
were taken at the disposal area during the original RFI
activities may not be representative of what is actually
present at the site considering the volume of material at
the site, and we recommend additional biased sampling during
the Phase I remediation activities.

General Comment: During the last forty-seven years the
disposal area may have absorbed, collected, and transmitted
water and contaminants, and contaminants may have leached to
the soil-tuff interface and/or subsurface. If interflow
(flow along the soil-tuff interface) is occurring, then
contaminants may be transported along the soil-tuff
interface and ultimately along vertical fractures. Hence,
we recommend full characterization of the media (i.e.,
soils, tuff and fractures) beneath the debris, not field
screening. This step should be performed immediately after
the surface debris cell is removed so that horizontal and
vertical mixing of contaminants between cells does not

Qccur.,

Page 14, Section 3.3.1, Cleanup Activities, Fifth and Sixth
Bullets

Question: Do field screening detection limits exceed UTLs
or SALs? Will field screening instruments detect analytes
down to their SALs, such as vinyl chloride (SAL at 0.013
mg/kg), beryllium (SAL at 0.16 mg/kg) or 2,6-dinotrotoluene

(SAL at 1.0 mg/kg)?
Page 16, 3.5 Verification Plan, Phase 1, Paragraph 4

Question and Comments: Will the off-site laboratory analyze
for the same constituents as the on-site laboratory? Please
specify what the QA level will be for each sample set; field
screening, on-site laboratory, and off-site laboratory. The
number of off-site laboratory confirmatory samples (5) may
not be adequate for a SWMU of this size (3.2 acres).
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16.

17.

18.

Page 17, Phase II, First Paragraph

Comments: According to this paragraph, verification soil
samples will be analyzed for total metals. SVOCs and PCBg
will be analyzed for only if Phase I sampling indicates
their presence. A representative number of samples should
be analyzed for total metals, SVOC, PCB, and HE, regardless

of Phase I sampling results.
Page 17, Phase II, First Paragraph

Question and Comments: Compositing is not a recommended

sampling method. 1Is there a SOP for composite sampling?

The Phase II confirmatory sampling plan should provide more
detail. Please include a map of MDA M showing a grid with
an example of how many samples from each grid cell will be
composited. Will the random samples obtained from the soil
surrounding the excavations be composited with the internal

grid samples?
Page 17, Phase II, First Paragraph

Sampling below MDA M after excavation should be judgmental.
For example, if soils contain levels above SALs, the tuff
should be cored and sampled for COCs along well developed
vertical fractures. Selective sampling will help determine
if COCs have infiltrated along fractures and have
potentially reached ground-water.

Please feel free to contact Michael Dale at 672-0449 or Martyne
Kieling at 827-1536 if you have any questions concerning this

matter.

Reviewed by: M. Kieling
. M. Dale
W. Stone -

attachment

cc:

Ivan Trujillo, US DOE LAAQ, AIP POC, MS A3lé
Mike Gilgosch,, US DOE FUS, FPC, MS A316
Cheryl Rofer, LANL, EES-1, MS D462

Tracy Glatzmaier, LANL ER Project, MS MS92
Steve Rae, LANL, ESH-18, MS K490

Barbara Driscoll, US EPA Region 6
Gilbert Sanchez, San Ildefonsoc Pueblo, Bnvironmental Director

Neil Weber, NMED, Chief, DOE Oversight Bureau

Steve Yanicak, NMED, DOE Oversight Bureau

John Parker, NMED, DOR Oversight Bureau

Teri Davis, NMED, HRMB

Jim Piatt, NMED, Chief, SWQB

Marcy lLeavitt, NMED, Chief, GWPRB

File LOOK e\ mdamee. rev



Table 1- NMED DOE Oversight Bureau Ground-Water Quality Results, Field Unit 5, Tech Area 9:General Chemistry (Preliminary)

TOT KJEL.« )

STATION 8t Ca Mg K Na <l F CO3 HCO3 PHOS S04 NO3IN N AMMON TDS 78S ALK
1D _Date (moal (met) (mol) (moA) ImgAd (meAd imoA) (meA) (moA) (mA) (mgA) (mgAl (Mo  (moA) (moA) (mo] {mgn)
UPPER STARMER'S 4/28/88 NA  NA NA  NA  NA  NA NA NA NA 008 NA 0.1 <05 <0.08 145 NA NA
SPRING 5/19/98 18 7 2 2 7 <5 <08 <5 7 NA 17 NA NA NA 80 18 37
{ophemeral; activachannelof  6/14/88 NA  NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA
Starmer's Guich) 6/22/98 NA NA  NA NA  NA NA  NA NA NA NA NA NA NA NA NA NA NA
777198 NA© NA NA NA NA  NA  NA  NA NA NA NA NA NA NA NA NA NA

CHARLIE'S SPRING Ti22/94 s 0.1 <1 52 «0.09 ] 03 03 0.2 132 20 a2
{persnnial; south-facing slopu of  2/24/98 M 02 o« -] NA 27 NA NA NA 230 6 - NA
Starmer's Guich) ‘4128195 NA NA NA NA NA NA NA NA NA 143 NA NA

PN 5I19/95 NA NA NA NA NA NA NA  NA NA NA NA NA NA NA NA NA NA
E B/14/85 NA  NA  NA  NA  NA  NA NA  NA NA NA NA NA NA NA NA NA NA
T 8/22198 NA NA NA NA  NA NA  NA  NA NA NA NA NA NA NA NA NA NA

717198 NA NA  NA . NA NA NA  NA  NA NA NA NA NA NA NA NA NA NA

PERKINS SPRING 428198 15 10 4 3 1 NA  NA  NA NA 013 NA 20 20 V.08 148 NA NA
{sphemeral; southfacingsiope  5/18/86 NA  NA  NA  NA  NA 5 <08 <5 40 NA 19 NA NA NA 80 84 40
Starmer's Gulch) 5/24/98 18 7 2 2 8 [ «05 <10 40 0.00 20 04 «0.5 <0.08 90 108 40
G/14/98 NA  NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA

G/22/88 NA  NA  NA  NA  NA NA  NA  NA NA NA NA NA NA NA NA NA NA

717198 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

STARMER'S SPRING  7/22/84 8 04 < 50 <0.00 7 02 0.3 R ] 142 19 4
{perennial; north4facing siope of  2/24/98  {; M <02 <« 32 NA 28 NA NA NA 250 9 NA
Starmer's Gulch) 4/28/98 NA  NA  NA NA NA NA NA NA NA 144 NA NA
8/14/98 NA  NA NA NA NA NA NA NA NA NA NA NA

8/22/88 NA  NA  NA NA NA NA NA NA NA NA NA NA

711198 NA NA NA NA NA NA NA " NA NA NA NA NA

S

HOMESTEAD SPRING  8/9/194 13 17«01« 8%  «w0n 8 03 03 02 8 15 7
{perennial; nonth-facing siops of  2/24/96 } 19 <02 o N NA 14 NA NA NA 200 <& NA
Pajarito Canyon) 4/28/98 4 NA  NA  NA NA NA NA NA NA NA 133 NA NAA
5/19/98 . NA NA  NA  NA NA NA NA NA NA NA NA NA NA

6/22/88 NA  NA NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA NA

777198 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

SC - SPECFIC CONDUCTANCE
NA - NOT ANALYZED

SHADED CATION RESULTS ARE FROM A NON-FILTERED SAMPLE & REPRESENTS TOTAL METALS

HELD
pH
[t 1A

.80
6689
ar7
498
.88

7.10
743
7.03
NA

. 878

605
e

878
65t
824
862
857
848

2
e

e85

8.42

880

708
8.7%
s8
845
652
845

FIELD ESTM.
8¢ TEMP, FLOW
fumbofe (C)  fgem)
73 81 7
988 85 S
T 88 s
1008 9.1 4
%8 106 2
1820 90 4
1900 89 4
1983 84 4
NA WA 4
M7 85 4
107 88 4
T 4
1887 85 1
me 91 0I5
914 94 025
08 91 025
1028 90 o1
94 93 0d
1200 01 20
100 B89 20
174 88 20
064 88
%2 89 2
1010 88 2
1450 98 28
wo 718 5
1581 17 B
021 82 %
798 88 25
08 88 25



Table 2- NMED DOE Oversight Bureau Ground-Water Quality Results, Field Unit 5, Tech Area 9:Dissolved and Total Metals (Preliminary)

STATION Ag Al As B Ba Be Cd C Co Cu Fe Hg U Mn Mo NI Pb Sb Se 81 S T V 2Zn

[12] _Date (man) imoA) (moAl (maA) (mof) imeAd {meA) (mgAd (mgA) (moAd (moR) (mgA) (mA) {moA) (mofl (m@A) (moAd (moA) (mgAJ imoA) (mad) {maAl imgAl (moAl
UPPER STARMER'S  4/28/95 NA  NA NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA  NA  NA
SPRING 5/19/88 <001 13 <001 <001 <01 <0005 <0005 <001 <D0V <DO1 05 «00002 <001 <001 «00t <002 <0003 <002 «0.005 001 005 <001 <001 <002
{ephameral; sctiva channelof 6/14/98 NA  NA NA NA NA  NA NA NA NA NA  NA NA NA NA NA NA NA NA NA NA NA. NA  NA  NA
Starmaer's Guich) 6/22/98 NA  NA NA NA  NA  NA NA NA NA NA  NA NA NA  NA  NA  NA NA NA NA  NA. NA NA NA NA
TM798  NA NA NA NA NA NA NA NA NA NA  NA NA NA  NA  NA  NA NA NA NA NA NA NA HA NA

CHARLIE'S SPRING  7/22/94
(perennial; south-facing slope of 2/24/98

Starmer's Guich) 4/28/86 <001 08 <001 008 05 <0005 <0005 <001 <001 <001 03 <0002 <001 <001 <001 <0.02 <0003 <002 «<0.005 «<0.02 008 <001 <001 O
. 5/19/96 NA  NA NA NA  NA  NA NA NA NA  NA  NA NA NA NA NA NA NA NA  NA NHA NA NA NA NA
: 6/14/88 NA  MA NA NA  NA  NA NA NA NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA
§/22/98 NA  NA NA NA NA NA NA NA NA  NA  NA NA NA NA  NA  NA NA NA NA NA  NA NA NA  NA
77198  NA NA NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA HNA NA NA NA

PERKINS SPRING 412898 <00t 10 <001 001 <01 <0005 <0.005 <001 <001 001 04 <00002 <001 <001 <001 <002 <0.003 «DO2 <0005 «<0.02 008 <001 <001 0.03

(sphamerst; south-facing siops 5/19/96  NA  NA NA NA  NA  NA NA NA NA NA NA NA NA  NA NA NA NA NA NA MA  NA NA  NA NA
Starmer's Guich) 8/24/98 <00f 08 <001 <001 <01 <0005 <0005 <001 <001 002 03 <00002 <001 <001 <001 <002 <0003 <002 «0.005 002 005 <«0.01 <001 <0.02
6M4/95  nNA NA NA NA NA NA MNA NA NA NA NA NA  _NA NA NA NA NA NA NA NA NA NA NA NA

6/22/86 HNA  NA NA NA NA  NA NA NA NA NA NA NA NA NA NA  NA NA NA NA NA NA NA NA NA

T8 NA NA NA NA  NA  NA NA NA NA NA  NA NA NA NA NA NA NA NA NA NA  NA NA NA NA

STARMER'S SPRING  7/22/94
{parsnnial; north-facing siope of 2/24/98

Starmer's Guichj 4/28/96 <001 12 <001 <001 <01 <0005 «0.005 «<0.01 <001 001 08 <0002 <001 <001 «001 <002 <0003 <002 <0005 <002 006 <001 <001 003
6/14/98 nA  NA NA NA NA  NA NA NA NA  NA NA NA NA NA NA NA NA NA NA NA  NA  NA NA  NA
6/22/98 NA  NA NA NA NA  NA NA NA NA NA  NA NA NA  NA NA NA NA NA  NA NA NA NA NA NA
707198 nA NA NA NA  NA  NA NA NA NA  NA  NA NA NA  NA  NA  NA NA NA NA NA NA NA NA NA

F

HOMESTEAD SPRING  8/0/94

{parennial; north-facing siope of 2/24/98 i : 0 2 w1 i ‘:
Pajarito Canyon) 4/28/98 <001 08 <001 005 04 «D00S <0005 <001 <001 <001 04 <0002 «O01 <001 <001 <002 <0003 <0.02 <0.005 <002 008 <001 «001 0.00
6/19/88 NA  NA NA NA  NA  NA NA NA NA NA  NA NA NA  NA  NA  NA NA NA NA NA NA NA  NA  NA
8/22/98 NA  NA NA NA  NA NA NA NA NA  NA NA NA NA NA  NA  NA NA NA NA NA NA NA KA NA
7788 NA NA NA NA NA  NA NA NA NA  NA NA NA NA  NA  NA  NA NA NA NA NA NA NA NA NA

NA - NOT ANALYZED
SHADED METAL RESULTS ARE FROM A NON-FILTERED SAMPLE & REPRESENTS TOTAL METALS
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Table 3- NMED DOE Oversight Bureau Ground-Water Quality Results, Field Unit 5, Tech Area 9:Radionuclides (Preliminary)

Gross Gross

STATION - H3 90Sr 137Cs u 234U 238U 238U 238Pu 2391240 Pu 241Am Alpha Beta
1D MMMMMMMmMmmmMmmmmmm e ICIL)  unc
UPPER STARMER'S  4/28/85 NA - NA - NA - NA - NA NA NA NA - NA . NA . NA . NA -
SPRING 5/19/95 NA - NA - NA - NA « *NA NA NA NA . NA . NA - NA “ NA .
{sphemeral; active channelof  6/14/98  NA - NA - NA - NA - NA NA NA NA - NA . NA - NA . NA .
Starmer's Gulch) 8/22/08 NA - NA - NA - NA . NA NA NA NA . NA - NA - NA - NA -
717198 NA - NA . NA - NA - NA NA NA NA - NA . NA . NA - NA -

CHARLIE'S SPRING  7/22/94 <167.3 8oL <0.85 BOL <2981 BOL 0241 o033 NA NA NA <0035 s <0.011 BOL <2693 oL <282 8O <438 B0

{parennial; south-facing siops of  2/24/98 NA - <066 BOL NA - NA - 023 <0.03 014 <008 san 0.03 0oz <007 Bor <34 BOL 487  ow
Starmer's Guich) 4/28/98 NA - NA - N - NA . NA NA NA NA - NA - . NA - NA . NA .
X 6196 NA - NA - NA - NA - NA NA NA NA - NA . NA - NA - NA -
6/14/88 NA - NA - NA = NA - NA NA NA NA - NA - NA - NA - NA -
612288  NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
M8 NA - NA - NA . NA - NA NA NA NA - NA - NA - NA . NA .
PERKINS SPRING  .4/28/88 NA - NA - NA - NA - NA NA NA NA - NA - NA . NA . NA -
{sphemaral; south-facing sicpa o 5/19/95 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
Starmer's Guich) 5/24195  NA - N - NA . NA - NA NA NA NA - NA - NA - NA E NA -
8/14195  NA - NA - NA . N - NA NA NA NA - NA - NA -  NA - NA -
6722186 NA - NA - NA - NA - NA NA NA NA - NA . NA - NA - NA -
7798 NA - NA - N - NA - NA NA NA NA - NA - NA - NA - NA .
STARMER'S SPRING  7/22/84 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA .
{perannial; north-facing siope of  2/24/98 NA - <069 sl NA - NA - 024 <002 0.18 <006 sOL 0.04 002 <007 eov <28 s 349 0.7%
Starmer's Guich) 4128195 NA - NA - NA - NA - NA NA NA NA - NA - NA . NA - NA -
6/1485  NA - NA - NA - NA - NA NA NA NA . NA - NA . NA . NA .
81221985  NA - NA - NA . NA - NA NA NA NA - NA - NA - NA . NA -
77198  NA - NA - NA - NA .- NA NA NA NA . NA - NA . NA - NA -
o F
HOMESTEAD SPRING  8/3/84  NA - NA - N - NA - NA NA NA NA - NA - NA - *14/12 0404 *3.4°*34 o707
{peronnial; north-facing siops of  2/24/98 NA - <0897 BOL NA . NA - 006 <002 009 <008 sDL <0.05 8L <005 B <24 B8O 362 067
Pajarit Canyon) 4/28/98  NA - NA - N . NA - NA NA NA NA - NA - NA . NA - NA .
8/19/%8 NA. - NA - NA - NA - NA NA NA NA - NA - NA . NA - NA .
622198 NA - N - N - NA - NA NA NA NA - NA - NA - NA - NA .
7795 NA - NA - NA - NA . NA NA NA NA - NA - NA - NA - NA .

*-ALPHA RESULT USING AMERICIUM-241 SOURCE
*-BETA RESULT USING CESIUM-137 SOURCE
**-ALPHA RESULT USING NATURAL URANIUM SOURCE
**-BETA RESULT USING STRONTIUM-30 SOURCE

MA - NOT ANALYZED



_Table 4 - NMED DOE Oversight Bureau”~ jund-Water Quality Results; Field Unit ~
Tech Area 9: Volatile Organic &vmpounds (Preliminary)

MPLING DATE: 6/18/95

SAMPLE ID: Homestead Spring

PARAMETER RESULT {ug/)
BENZENE <0.5
BROMORENZENE <0.5
BROMOCHLOROMETHANE <0.5
BROMODICHLOROMETHANE <05
BROMOFORM <0.8
BROMOMETHANE <0.8
2-BUTANONE (MEK) <5
n-BUTYLBENZENE <0.5
$ec-BUTYLBENZENE <0.5
tait- BUTYLBENZENE <0.8
tert-BUTYL. METHYL ETHER (MTEBE) <5
CARBON TETRACHLORIDE <0.5
CHLOROBENZENE <0.5
CHLOROETHANE <0.5
CHLOROFORM <0.5
CHLOROMETHANE <0.8
2-CHLOROTOLUENE <0.5
4CHLOROTOLUENE <0.§
1,2D6BROMO-3-CHLOROPROPANE <05
DIBROMOCHLOROMETHANE <0.8
1,2-DIBROMOETHANE (EDB) <0.5
DIBROMOMETHANE <0.5
1,2-DICHLOROBENZENE <0.8
1,3DICHLOROBENZENE <0.8
1,4-DICHLOROBENZENE <0.5
DICHLORODIFLUOROMETHANE <0.5
1,1-DICHLOROETHANE <0.5
1,2-DICHLOROETHANE (EDC) <0.5
1,1-DICHLOROETHENE <0.5
© 1,2DICHLOROETHENE <05

5-1,2-DICHLOROETHENE <0.5
1,£-OICHLOROPROPANE <08
C1S-1,3-DICHLOROPROPENE «<Q.5
2.2-DICHLOROPROPANE <0.5
2,2-DICHLOROPROPENE <05
TRANS-1,3-DICHLOROPROPENE <0.5
ETHYLBENZENE <0.5
HEXACHLOROBUTADIENE <0.5
ISOPROPYLBENZENE <0.5
4ISOPROPYLTOLUENE <0.5
METHYLENE CHLORIDE - <0.5
NAPHTHALENE <0.6
PROPYLBENZENE <0.§
STYRENE <0.5
1,1,1,2-TETRACHLOROETHANE <0.5
1,1,2.2-TETRACHLOROETHANE <0.8
TETRACHLOROETHENE <0.8
TETRAHYDROFURAN (THF) <8
TOLUENE <0.5
1,2, 3TRICHLOROBENZENE <08
1,2, 4 TRICHLOROBENZENE <0.5
1,1,1-TRICHLOROETHANE <0.5
11,2 TRICHLOROETHANE <0.8
TRICHLOROETHENE <0.5
§ TRICHLOROFLUOROMETHANE <0.5
1 | 23TRICHLOROPROPANE <0.8
i 24 TRIMETHYLBENZENE <0.5
1125 TRIMETHY.BENZENE <0.8
* VINYL CHLORIDE <0.5
o-XYLENE <08
o & M-XYLENE <0.8
TOTAL XYLENES <1

SAMPLE ID: Charlie's Spring

SAMPLING DATE: 5/19/98

PARAMETER RESULT {ug/f)
BENZENE <0.5
BROMOBENZENE <Q.§
BROMOCHLOROMETHANE <0.5
BROMODICHLOROMETHANE <0.8
BROMOFORM <0.5
BROMOMETHANE <0.5
2-BUTANONE (MEK) <§
n-BUTYLBENZENE <0.8
sac-BUTYLBENZENE <0.§
tort-BUTYLEENZENE <0.5
tert-BUTYL METHYL. ETHER (MTBE) <5
CARBON TETRACHLORIDE <05
CHLOROBENZENE <0.5
CHLOROETHANE <0.§
CHLOROFORM <05
CHLOROMETHANE <0.5
2-CHLOROTOLUENE <0.5
ACHLOROTOLUENE <0.5
1,2-DIBROMO-3-CHLOROPROPANE <0.§
DIBROMOCHLOROMETHANE <0.5
1,2-DIBROMOETHANE (EDE) <0.5
DIBROMOMETHANE <0.5
1,2-DICHLOROBENZENE <0.5
1,3-DICHLOROBENZENE <0.5
1,4-DICHLOROBENZENE <035
DICHLORODIFLUGROMETHANE <0.5
1,1-DICHLOROETHANE <Q.5
1,2-DICHLOROETHANE {EDC) <0.5
1,1-DICHLOROETHENE <0.5
CI5-1,2-DICHLOROETHENE <0.5
TRANS-1,2-DICHLOROETHENE <0.5
1,2-DICHLOROPROPANE <0.8
CIS-1,3-DICHLOROPROPENE <0.5
2,2-DKCHLOROPROPANE <0.5
2.2-DICHLOROPROPENE <0.5
TRANS-1,3-DICHLOROPROPENE <0.5
ETHYLBENZENE <05
HEXACHLOROBUTADIENE <05
ISOPROPYLBENZENE «<0.5
4ISOPROPYLTOLUENE <0.5
METHYLENE CHLORIDE <0.§
NAPHTHALENE <08
PROPYLBENZENE <0.5
STYRENE <0.5
1,1,1,2-TETRACHLOROETHANE «0.5
1,1,2, 2. TETRACHLOROETHANE <0.5
TETRACHLOROETHENE «<0.8
TETRAHYDROFURAN (THF) <&
TOLUENE <0.§
1,23 TRICHLOROBENZENE <0.5
1,2,4- TRICHLOROBENZENE <0.5
1,1,1-TRICHLOROETHANE <0.5
1,1,2-TRICHLOROETHANE <0.5
TRICHLOROETHENE <0.§
TRICHLOROFLUOROMETHANE <0.5
1,23 TRICHLOROPROPANE <0.5
1,24 TRIMETHYLBENZENE <0.5
1,35 TRIMETHYLBENZENE <0.8
VINYL CHLORIDE <0.8
Oo-XYLENE <0.8
P & M- XYLENE <0.8
TOTAL XYLENES <1

I3
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.Table 5'- NMED DOE Oversight Burez “sround-Water Quality Results; Field Ur#5, Tech Area'9:High
Explosive Compounds (Prel.sinary) PRI

IPLE ID: Perkins Spring
SAMPLING DATE: 6/24/35

PARAMETER *RESULT (ug)

2-AMING-4,6-DNT & AMINO-2,8-DNT
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5, 7-TETRAZOCINE (HMX)
HEXAHYDRO-1,3,5-TRINITRO-1,3,5- TRIAZINE (RDX)
1,3,5-TRINTROBENZENE (1,35-TNB)

1.3-DINITROBENZENE (1,3-DNB)

TETRYL

NITROBENZENE (NB)

2.4,6-TRINITROTOLUENE (2,4.6-TNT}

2 4 DINTROTOLUENE(2,4 DNT) & 2,8-DINITROTOLUENE(R, 6-ONT)
o-NITROTOLUENE (2-NT)

p-NITROTOLUENE (4-NT)

m-NTROTOLUENE (3-NT}

RAAJRARAAARAL

* - Modified Method 8330



TOT KJEL.-
STATION Si Ca Mg K Na CI F CO3 HCO3 PHOS SO4 NOIN N AMMON TDS TS$S ALK
D Mmmmmmmmmmmmm imghl  {maRl ImoAl Imgdd (moA)
‘PPER STARMER'S 4/2B/98 NA  NA  NA  NA  NA  NA  NA  NA NA 0.08 NA 0.1 <0.5 «0.08 145 NA NA
SPRING §/119/98 1 7 2 2 7 <8 <08 <5 a7 NA 17 NA NA NA 80 18 a7
hemerui; sctivachannetof 6/14788 NA  NA  MA  NA  NA  NA  NA MNA NA NA NA NA NA NA NA NA NA
Starmer's Ouich) 8/2288 NA NA  NA  NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA
JI7/88 NA NA  NA  NA NA  NA NA HNA NA NA NA NA NA NA NA  NA NA
HARLIE'S SPRING mnse s 01« 52 «0.00 8 03 03 02 132 20 4
-ennlal; southdacing siopeof  2/24/98 31 <02 <1, N NA 27 NA NA NA 230 ] NA
Starmer's Guich) 412888 10 HA  NA  NA NA NA NA NA NA NA 143 NA NA
B/8/88 NA  NA NAL NA  NA NA MA NA NA NA NA NA NA NA NA NA NA
S/14788 NA  NA  NA  NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA
8/22/98 NA NA  NA  NA  NA  MA  NA NA NA NA NA NA NA NA NA NA NA
TARE A NA NA NA NA NA  NA  NA NA NA  NA NA NA NA NA  NA NA
PERKINS SPRING 4128088 18 10 4 3 11 HA NA  NA NA 013 NA 2% 20 <0.08 148 NA NA
hemeral; southfacingsiope B/19/88 NA  NA  NA  NA  NA <5 <08 <5 0 NA 19 NA NA NA 80 84 40
Starmer's Guich) $12498 7 .2 2 s 8 <05 <10 40 0.08 20 0.1 <05 <0.05 ] 100 40
8/14/38 NA  NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA
8722188 NA  NA  NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA NA
{1 1] NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
STARMER'S SPRING 7122184 01« 50 <008 7 62 03 o1 142 18 4
rannial; north-facing siope of  2/24/98 ; <02 <t 12 NA 2 NA NA NA 50 ] NA
Starmar's Quich) 4728198 NA  NA NA NA NA NA NA NA 144 NA NA
6/14/98 NA  NA NA NA NA NA NA NA NA NA NA
s/22198 NA  NA NA NA NA NA NA NA NA NA NA
r{rd: 1] NA  NA NA NA NA NA NA NA NA NA NA
{OMESTEAD SPRING 8/8/%4 1« o e 8 03 03 0.2 158 15 a7
srannial; north-facing sicps of  2/24/85 % SR 3 19 «02 <t ] NA 1 NA NA NA 200 <5 NA
Pajarito Canyon) 4728088 15 10 4 2 ] NA  NA  NA NA NA NA NA NA NA 133 NA NA
§/19/88 NA  NA NA NA NA  NA  NA NA NA NA NA NA NA NA NA NA NA
8/22/88 HA NA  NA NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA
77088 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
>+ SPECFIC CONDUCTANCE
4 NOT ANALYZED

4ADED CATION RESULTS ARE FROM A MTERED SAMPLE & REPRESENTS TOTAL METALS

FIELD
pH
A

808
6.69
[ X424
898
ase

110
743
703
NA
678
8.85
(<]

a7a
6.61
824
0.62
6.57
848

127
kR

6.85

8.42

‘ 8.80

7.08
875
681
6.45
852
6.45

FIELD
sC
fumhole

1673
988
81.7
100.8
We

1320

1100

" 1883
NA
907

100.7
8

1887
929
91.4
90.8
1028
96.4

1200
1300
1714
W4

982
101.0

S0
2.0
. 1$8.1
21
8
W

ESTM.
TEMP., FLOW
T leem
8.1 7
85 5
89 5
LA 4
10.6 2
9.0 4
89 4
8.4 4
NA 4
85 4
LX) 4
84 4
[ %] 1
8.1 0.78
84 0.25
9.1 025
80 0.1
83 01
9.1 20
89 20
88 20
88 20
89 20
a8 W0
8 ‘25
78 25
17 25
82 - 28
86 25
88 23



P e e s ks IONMIAMD W ISINNILIALY )

STATION Ag Al As B Ba Be Cd Cr Co Cu Fe Hg LI Mn Mo Nt Pb Sb Se Sn St T V 2Zn
iD _Date oyl (metd el mel) (moAl Inof) (moA) (M) (o) (meA) imgA) (mgll (mgA) (oAl (mgAl (moA} (moA) {mgAl (mgA) (mgA} (mgA) imoA) (mal} (mer)

PPER STARMER'S 42088 . m

Y wA  NA O NA NA NA NA MA  NA NA NA  NA NA NA NA NA  NA NA NA NA NA NA
SPRING S8 am 13 W% W01 W1 <0005 <DO0S <001 <001 <001 05 <00002 <001 <001 <001 <002 <DO03 <002 <0005 001 005 <001 <001 <002
nemerat; activachannslof SIABE MA  NA  m A NA NA NA NA NA  NA  NA NA NA  NA  NA  NA NA NA  NA  NA  NA NA NA . NA
Starmer's Quich) 62288 nA  NA NA M NA  NA NA NA NA  NA  NA NA NA  NA NA NA NA NA  NA  NA  NA  NA  NA NA
MR8 NA  NA NA NA NA NA NA NA NA  NA  NA NA NA  NA NA  NA NA NA MA  NA  NA NA NA NA

HARLIE'S SPRING  7/22/84
annlal; south-facing siope of 2124198
Starmer's Quich) 4128/88
SHe8s

Py it 3 LD o £
«Q.003  «0.01 ‘001 «00 0% <0002 <001 4001 1001 =002 <0003 <002 <0005 <0.02 <001 <001 o1

: 0.08

NA NA  NA NA NA NA NA NA NA NA  NA NA  NA NA NA  NA  NA NA  NA  NA  NA
614188 A NA NA NA  NA  NA NA NA NA  NA NA NA NMA  NA NA NA NA NA  NA NA  NA NA NA NA
§/22/88 NA  NA NA NA NA  NA NA NA MA  NA  NA NA NA  NA  MA  NA NA NA NA  NA  NA NA NA NA
'n'mp NMA NA  NA NA NA NA NA NA  NA  NA  NA NA NA  NA  NA NA NA MA  NA  NA  NA NA NA NA
PERKINS SPRING Af28/88 <001 10 <001 001 <01 <0005 <0005 <001 <001 00t 04 <00002 <001 <001 <0.01 <002 <0003 <002 <0O0S <002 G608 <001 <001 003
emeral; south-facing siops  B/19/88 NA  NA NA NA NA  NA NA NA NA  NA  NA'  NA NA NA NA  NA NA NA NA NA NA NA NA  NA
Starmer's Guich) B/24/88 <001 08 <001 <001 <01 <0005 <0005 <001 <001 002 O3 <00002 <001 <001 <001 <002 «0.003 <00 <0005 002 005 <001 <001 <0.02
§/14/88 nNA  NA NA NA  NA  NA NA NA NA NA  MNA NA NA NA  NA  NA NA NA NA NA NA NA NA  NA
8122198 NA WA NA NA NA NA NA NA NA  NA  NA NA NA NA  NA NA NA NA  NA  NA  NA° NA NA NA
TARE A MA NA NA  NA NA NA NA NA  NA  NA NA NA NA NA NA NA NA  NA  NA  NA NA NA NA
TARMER'S SPRING 7/22/84 JA A ) , NA . ) NA  NA

annial; north-facing sfopeof 212488 a0 3 f SoAE : % g ﬂ : i 08 B3 R
Starmar's Quich) 428095 <001 12 <DO1 <001 <01 <0005 <0005 <001 <001 001 08 <00002 <001 <001 <001 <002 <0003 <002 <0005 <002 009 <001 <00 003
S48 NA NA  NA NA  NA  NA NA NA  NA NA HA NA NA NA NA NA NA MA  NA NA  NA NA HA  NA
8/2288 NA NA NA  NA  NA  NA NA NA  NA NA  HMA NA NA NA NA NA NA MA  NA  NA  NA NA NA NA
TS NA  NA.  NA NA NA NA NA NA NA NA NA NA NA NA  NA NA NA NA- - NA NA NA NA NA NA

OMESTEADSPRING 89894 <1 2% 0001

‘anintal; north-facing siope of 2/24/98 %m@ , 35}“ &Z%

“7 R" “"112 k&»s

o;».. 4 X5 £ e R PRI, Rt Lo .\\W'v “Qv. G 2<«.-. , b ol S

Pajarito Canyon) 4128/88 <001 08 <001 005 0,4 «am 0005 <O X 04 <00002 <001 <001 <oo1 <om «0.003 <ooz moos
S/H9/86 MA NA  NA NA  NA  NA  HA NMA  NA  NA NA NA NA NA NA HA NA NA NA NA
§/2288 NA  NA NA NA  NA  NA NA NA NA NA NA NA  NA NA NA NA * NA NA NA NA NA
THINE NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA  NA NA NA

- NOT ANALYZED
ADED METAL RESULTS ARE FROM A NON-FILTERED SAMPLE & REPRESENTS TOTAL METALS


http:RES\A.TI

_ Gross Gross
STATION Ha 80Sr 137Cs U

234U 2385 2385 238Pu 2381240 Pu 241Am Alpha Beta
] _MMMMNMMMMMmmmMmmMMMMmMm
UPPERSTARMERS 42886 NA . M . NA - NA - NA NA NA NA . NA - NA - NA - NA .
SPRING GiII6 MA . NA . NA . NA . NA NA NA NA . NA - NA - NA . NA .
phemeniiactvechamelor &/14%6 NMA . NMA . NA - NA . NA NA NA NA . NA . NA - NA . NA .
Starmer's Guich) €229 NA - MA - NA - NA .- NA NA NA NA - NA . NA - NA . NA -
1RE NA - NA - NA - NA - NA NA NA NA . NA . NA - NA . NA .

CHARLIE'S SPRING 772284 <1873 Bov <085 moL <2881 eoL 0241 o NA NA  NA <0035 so <0.011 BOL <2693 8oL <292 BOL <438

8OL
rennial; south-facing siope of  2/24/98 NA - <0668 sl NA - NA . - 023 «003 014 <008 goi 0.03 0.02 <007 8oL <34 BOL 4.87 0.90
Starmer's Guich) 4128198 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA «
5/19/198 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
8/14/88 NA - NA . NA - NA - NA NA NA NA - NA - NA - NA - NA -
8288 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
Y14} NA - NA - NA - NA - NA  NA NA NA - NA - NA . NA A - NA -
PERKINS SPRING 4128098 NA - NA . NA - NA - NA  NA NA NA - NA - NA - NA - NA -
shemeral; southacing stope s 5/19/88  NA - NA . NA . NA - NA  NA "'NA NA - NA - NA - NA - NA -
Starmer's Guich} 8/24/88  NA -« . NA . NA - NA - NA  NA NA NA - NA - NA - NA - NA -
8/14/88  NA - NA . NA - NA - NA  NA NA NA - NA - NA - NA - NA -
8r22/98 NA - NA . NA - NA - NA NA NA NA - NA - NA - NA - . NA -
77198 NA - NA . NA - NA - NA  NA NA NA - NA - NA - NA - NA -
STARMER'S SPRING 7/22/864 NA - NA - NA - NA -- NA NA NA NA - .NA - NA - NA - NA -
wennial; north-facing siope of  2/24/98 NA - <069 s NA - NA - 024 <002 018 <0.06 goL 0.04 6oz <007 s <28 B8DL 349 0.75
Starmer's Ouich) 4128188 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
8/14/98 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
8/22/98 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
I8 NA - NA - NA - NA - NA NA NA NA . NA - NA. - NA - NA -
HOMESTEAD SPRING  8/9/94 NA - NA - NA - NA - NA NA NA NA - NA - NA = "MAP*12 044 *3.434 ooy
arennial; north-facing siope of  2/24/98 NA - <087 B NA - NA - 008 <002 009 <008 oL <005 Bt <005 8o <24 80X 362 0.87
Pajarito Canyon) 412898 NA - NA . NA - NA - NA NA NA NA - NA - - NA - NA. - NA -
8/18/98 NA - NA - NA - NA - NA NA NA NA - NA - NA - NA - NA -
822188 NA - NA . NA - NA - NA  NA NA NA - NA - NA - NA - NA .
1798 NA - NA - NA - NA - NA  NA NA NA - NA - NA - NA . NA -

\LPHA RESULT USING AMERICIUM-241 SOURCE
JETA RESULT USING CESIUM-137 SOURCE

ALPHA RESULT USING NATURAL URANIUM SOURCE
BETA RESULT USING STRONTIUM-90 SOURCE

- NOT ANALYZED



Tabte 4 - NMED DOE Oversignt pureay Grouna-yvater Wuaiity nesuits, rieiu WL 9,
Tech Area 9: Volatile Organic Compounds (Preliminary)

SAMPLE ID): Homestead Spring
SAMPLING DATE: 5/19/88
PARAMETER RESULT (ugh)
BENZENE <0.5
BROMOBENZENE <0.8
BROMOCHLOROMETHANE <0.8
BROMODICHLOROME THANE <05
BROMOFORM <0.8
JBROMOMETHANE <0.5
2-BUTANONE (MEX) <5
#-BUTYLBENZENE <05
200-BUTYLBENZENE <0.5
ten-BUTYLBENZENE <05
tert-BUTYL METHYL ETHER (MTBE) <8
CARBON TETRACHLORIOE <05
CHLOROBENZENE <0.8
CHLOROETHANE <0.5
CHLOROFORM <05
CHLOROMETHANE <0.5
2-CHLOROTOLUENE <0.8
4-CHUOROTOLUENE <08
1,2-DIBROMO-3-CHLOROPROPANE <0.8
DIBROMOCHLOROMETHANE <0.5
1,2-OIBROMOETHANE (EDB) <08
DIBROMOMETHANE <0.5
1,2-DICHLOROBENZENE <05
1,3-DICHLOROBENZENE <08 -
1,4-DICHLOROBENZENE <0.8
DICHLORODIFLUOROMETHANE <08
1,1-DICHLOROETHANE <0.8
1,2-DICHLOROETHANE (EDC) <0.5
1,1-DICHLOROETHENE <0.5
C15-1,2-DICHLOROETHENE <0.8
TRANS-1,2-DICHLOROETHENE <05
1.2-DICHLOROPROPANE <05
£15-1,3-DICHLOROPROPENE <0.8
2.2-DICHLOROPROPANE <0.5
2.2-DICHLOROPROPENE <0.5
TRANS--1,3-DICHLOROPROPENE «<0.8
ETHYLBENZENE <0.5
HEXACHLOROBUTADIENE <0.8
ISOPROPYLBENZENE <05
£ISOPROPYLTOLUENE <0.8
METHYLENE CHLORIDE <0.8
NAPHTHALENE <08
PROPYLBENZENE <0.8
STYRENE <0.8
1,1,1.2TETRACHLOROETHANE <05
1,122 TETRACHLOROETHANE <0.5
TETRACHLOROETHENE <0.5
TETRAHYDROFURAN (THF) <8
TOLUENE <08
1,2,3-TRICHLOROBENZENE <0.8
1,2.4-TRICHLOROBENZENE <05
1,1, 1 TRICHLOROETHANE <0.§
1,1, 2-TRICHLOROETHANE <05
TRICHLOROETHENE <g.5
TRICHLOROFLUOROMETHANE <05
1,23 TRICHLOROPROPANE <0.5
1,24 TRIMETHYLBENZENE <0.8
1,35 TRIMETHYLBENZENE <0.5
JviNvL CHLORIOE <05
oXYLENE <05
P& mXYLENE <0.5
TOTAL XYLENES <1

SAMPLE ID: Charlie's Spring
SAMPLING DATE: 5/19/88
PARAMETER RESULT (ugll)
BENZENE «<0.8
BROMOBENZENE - . <05
BROMOCHLOROMETHANE <0.8
BROMOOICHLOROMETHANE <0.8
BROMOFORM <08
BROMOMETHANE <05
2-BUTANONE (MEK) <§
n-BUTYLBENZENE <0.8
80c-BUTYLBENZENE «<0.5
Sont-BUTYLBENZENE <08
tet-BUTYL METHYL ETHER (MTRE) <3
CARBON TETRACHLORIDE <08
CHUOROBENZENE <0.8
CHLOROETHANE <0.5
CHUOROFORM <0.8
CHLOROMETHANE <g0.5
2CHLORUTOLUENE <0.8
4-CHLOROTOLUENE <0.8
1.2-DIBROMO-3 CHLOROPROPANE <085
IXBROMOCHLOROMETHANE «<0.8
1.2-DIBROMOETHANE (EDB) <0.5
DIBROMOMETHANE <05
1,2DICHLOROBENZENE <08
4,3 DICHLOROBENZENE <08
1,4 DICHLOROBENZENE <0.8
DICHLORODIFLUOROMETHANE ) <05
1,1-OCHLOROETHANE <0.5
1,2-DICHLOROETHANE (EDC) <0.8
1.1-DICHLOROETHENE <05
C15-1,2-DICHLOROETHENE <05
TRANS-1,2.DICHLOROETHENE <0.8
1,2-DICHLOROPROPANE <0.5
€151, 3-DICHLOROPROPENE <0.5
2.2-DICHLOROPROPANE . <0.5
2. 2DICHLOROPROPENE <0.8
| TRANS-1,3-DICHLOROPROPENE <085
ETHYLBENZENE <0.5
HEXACHLOROBUTADIENE <0.5
ISOPROPYLBENZENE <0.5
A 4SOPROPYLTOLUENE <0.5
METHYLENE CHLORIDE <0.5
NAPHTHALENE <08
PROPYLBENZENE <0.8
STYRENE _ <0.8
1,1,1.2-TETRACHLOROETHANE <0.5
1,1.2.2-TETRACHLOROETHANE <0.8
TETRACHLOROETHENE <05
TETRAHYDROFURAN (THF) <8
TOLUENE <0.6
1.2,3- TRICHLOROBENZENE <0.5
1.2 4-TRICHLOROBENZENE <0.5
1,1,3-TRICHLOROETHANE <0.8
1,1.2-TRCHLOROETHANE <05
TRICHLOROETHENE <0.8
TRICHLOROFLUOROMETHANE <0.8
1.2 3TRICHLOROPROPANE <38
1.2 4 TRIMETHYLBENZENE <0.5
1,35 TRIMETHYLBENZENE <0.8
VINYL CHLORIDE <05
o-XYLENE <0.8
p- & m-XYLENE <08
TOTAL XYLENES <1

LESS THAN (<) SYMBOL INDICATES THAY THE REPOR
METHODS USED:SDWA VOCH{EPA-802.2}

TED VALUE IS LESS THAN THE MEAN DETECTION LIMITS
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Explosive Compounds (Preliminary)

SAMPLE ID: Perkins Spring
SAMPLING DATE: 8/724/98

PARAMETER

2-AMINO4, 6-DNT & AMING-2,8-DNT
OCTAHYDRO-1,3.5, 7-TETRANITRO-1,3,5,7-TETRAZOCINE (1M

HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE (RDX)

1,3 S-TRIN[TROBENZENE (1,3,8-TNE)

1,3-DINITROBENZENE (1,3-DNB)

TETRYL

NITROBENZENE (NB)

2,4, 6 TRINTTROTOLUENE {2,4,6-TNT)

2. 4-OINITROTOLUENE(2,4-ONT) & 2.8-DINITROTOLUENE(2,8-DNT)
o-NITROTOLUENE (2-NT}

P-NITROTOLUENE (&-NT)

m-NITROTOLUENE {3-NT)

* - Modified Method 8330

*RESULT (ug)

AAANAAANADDAN
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State of New Mexico -+ Y 4 e

ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON _ SECRETARY
GOVERNOR . EDGART. THORNTON, 111
DEPUTY SECRETARY

25 September 1995

Mr. Ivan Trujillo, LAAO AIP
Point of Contact
Department of Energy

Los Alamos Area Office
528 35th Street, Mail Stop A316

~ Los Alamos; NM 87544

Strontium-90 (*Sr) in Test Well 3 (TW-3), Los Alamos Canyon,

.RE:
Los Alamos National Laboratoxry (LANL)

Dear Mr. Trujillo:
The observations and recommendations of NMED DOE OB concerning
¥Sr in TW-3 are as follows:

o TW-3 was not sampled for "™Sr from 1981 to 1992. Since 1980,
the referenced test well has only been sampled once (1993)

for “sr. ]
o Data from two shallow-aquifer (alluvium) monitoring wells
: indicate that a viable ®“Sr source exists near TW-3. LAO-2,

a shallow-aquifer well located approximately S0 £t northwest
of TW-3, was sampled in 1991 and 1992, and showed “Sr
concentrations of 42.0 and 23.0 pCi/L (LANL ES Reports, 1991
and 1992) respectively. LAO-3, a shallow-aquifer well
located approximately 400 ft east of TW-3, was sampled in
1991 and 1992, and showed "Sr concentrations of 55.0 and
49.9 pCi/Ln (LANL ES Reports, 1991 and 1992) respectively.

It should be noted that TW-3 intersects this zone and an
intermediate perched ground-water zone which was encountered
during the drilling of 0-4; hence, borehole leakage may be
occurring. The intermediate zone near TW-3 has not been
characterized due to the lack of monitoring wells.

Ground-water radionuclide concentrations at LANL vary
considerably through time. For example, Plutonium-239/240
{™*pu) concentrations in water from TW-2A were less than
the limit of detection (0.02 pCi/L) in 1991, but 1.28 pCi/L,
or 64 times the limit of detection in 1992. Re-sampling a
year later to confirm or verify a previous non-detectible or
detectible amount of a radionuclide may not be valid.
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Page 2
®Sr in TW-3
25 September 1995

Production well 0-4 may have a significant hydraulic
influence on TW-3. More specifically, pumping 0-4 may cause
Because of that, a larger than normal

head loss at TW-3.
(static) volume of ground water may be transmitted through

the interval that TW-3 monitors. Such stress could possibly
increase the variability of contaminant levels through time.

o NMED DOE OB submitted an archive sample (duplicate sample)
from TW-3 for *Sr analysis on July 7, 1995. %Sr was not
detected above 1.5 pCi/L. It should be noted that the

sample was collected one year prior to analysis and was
neither preserved nor stored at 4* C.

NMED DOE OB initiated and performed purge/concentration test
Ground-water samples were obtained

o
at TW-3 on July 7, 1995.
from the initial (beglnning of pumping) and the third-
casing volume purge. Results from the initial and third
casing volume were less than 1.2 pCi/L and 1.3 pCi/L
respectively.

o The NMED DOE OB recommends quarterly sampling of TW-3 in
order to monitor any possible contamlnatlon.

The above DOE OB data are being submzt:ed for your thirty-day
review as stated in the Agreement-in-Principle Umbrella Protocol.

After you have had the opportunity to review and comment on the
data, it will be released to applicable agencies within thirty

(30) days of receipt of this letter. Please contact Michael Dale
at 672-0449 if you have any questions concerning this matter.

Sincerely,

N

Steve Yanicak, POC LANL, DOE OB
New Mexico Environment Department

SY:mrd

ce: Mart Johansen, DOE LAAO, MS A31l6
Steve Rae, LANL, BSH-18, MS K480
Allyn Pratt, LANL, EES-13, MS J521

Neil weber, NMED, Chief, DOE OH



State of New Mexico W /
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR . B EDGAR T. THORNTON, ITT

DEPUTY SECRETARY

October 6, 1995

Ted Taylor

Department of Energy
Los Alamos Area Office
MS-A316

Los Alamos, NM 87545

Subject: Request for delineation of Environmental Restoration sites
in or near watercourses

Dear Mr. Taylor:

The New Mexico Environment Department, Department of Energy
Oversight Bureau (NMED DOE OB) needs more information to assess
Potential Release Sites (PRS), Solid Waste Management Units
(SWMUs), Voluntary Corrective Action (VCA) and Expedited Cleanup
(EC) sites for potential impacts to surface water quality. To
fulfill this need the NMED DOE OB is requesting a map which
indicates all of the above sites that are located in natural
watercourses or where there is a reasonable probability that
Constituents of Concern (COCs) will be moved into a natural
watercourse by leaching or otherwise. In addition we are
requesting a listing of COCs and their concentration found at each
site delineated on the map.

It is the understanding of NMED DOE OB that a comprehensive,
technically defensible, Lab-wide site prioritization scheme
relating to surface water quality impacts of Environmental
Restoration (ER) sgites is not in place at this time. A
prioritization scheme which incorporates the proximity of a site to
a watercourse, the extent of contamination, and the likelihood of
contaminant mobilization and transport from stormwater should be
developed. Best Management Practices (BMPs) should then be put in
place and maintained on a priority basis to mitigate the spread of
these contaminants until final remediation of the site is

accomplished.
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Ted Taylor
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It is our understanding that funding for BMP incorporation into the
ER, VCR and EC investigation process has not been provided for.
Adequate funding for interim measures should be obtained and
applied to BMPs. Funds expended now preventing the spread of
contamination will gave money in the future when actual remediation
commences, and mitigate transport of contaminants from laboratory

property.

DOE OB requests that two copies of these maps and supporting
information be provided to the DOE OB. One copy of these maps and
supporting information will be delivered to the Surface Water
Quality Bureau (SWQB). These maps will be used to prioritize sites
for the implementation of storm water Best Management Practices
(BMPg) and to track mitigation progress.

Watercourse protection is addressed in New Mexico Water Quality

Control Commission Regulations in Section 2-200; 2-201.
"DISPOSAL OF REFUSE-No person shall dispose of any refuse in
a natural watercourse or in a manner where there is a
reasonable probability that the refuse will be moved into a
natural watercourse by leaching or otherwise. Solids diverted
from the stream and returned thereto are not subject to
abatement under this section".

Historical release sites should be addressed in the same manner as
spills. They should be reported to the SWQB and mitigation
measures need to be addressed to prevent the spread of
contamination until final clean-up.

If you have any further questions please do not hesitate to call me
at 672-0459 to discuss this matter.

Sincerely,

g fomiect—

Steve Yanicak
NMED/DOE/OB, POC

SY:rfsshd

cc: Neil Weber, Chief, NMED/AIP Bureau
Jim Piatt, NMED, Chief, SWQB
Steve Rae, Group Leader, ES&H-18, MS/K497
Benito Garcia, NMED, Chief, HRMB
Joseph Vozella, AAMEP, LAAO, MS-A316
Ivan Trujillo, DOE\AIP\POC, MS-A316
Jorg Jansen, EM/ER/D&D, MS-MS92




State of New Mexico

' ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/.J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR
i EDGAR T THORNTON, I
DEPUTY SECRETARY

11 Octocber 1995

Mr. Ivan Trujillo, LARO AIP
Point of Contact

Department of Energy

Los Alamos Area Office

528 35th Street, Mail Stop A316
Los Alamos, NM 87544

RE: Radionuclide results for Test Well 4 (TW-4) and Test Well DT-9, Los
Alamos National Laboratory (LANL) ‘

Dear Mr. Trujillo:

The New Mexico Environment Department (NRMED) Department of Energy Oversight
Bureau(DOE 0B) conducted split sampling of LANL’s Environmental Surveillance
(ES) test well TW-4 on June 6, 1934, and resultg indicate elevated
concentrations (6.59 pCi/L +1.00) of strontium-%0. The DOE OB data were
confirmed by LANL's ESH-18 hydrology group. LANL’'s ES test well DT-3 showed
elevated levels of plutonium-238 (0.135 pCi/L +0.065) and plutonium-239/240
{0.045 pCi/L +0.036), americium-241 (0.117 $+0.073), alpha (9.55 pCi/L +1.87)
and beta (14.19 pCi/L +1.92). The above DOE OB data warrants our
recommendation for quarterly sampling of the referenced test wells.

The above DOE OB data are being submitted for your thirty-day review as stated
in the Agreement-in-Principle Umbrella Protocol. After you have had the
opportunity to review and comment on the data, it will be released to .
applicable agencies within thirty (30) days of receipt of this letter. Please
contact Michael Dale at 672-044% if you have any guestions concerming this

matter.

Sincerely,

Steve Yanicak, POC LANL, DOE OB
New Mexico Environment Department

SY :mxd

Matt Johansen, DOE LARO, MS A31l6
Bob Simeone, DOE LAAD, MS A3lé6
Steve Rae, LANL, ESH-18, MS K490
Allyn Pratt, LANL, BES-13, MS J521
Neil Weber, NMED, Chief, DOE OB

ce:

tl“ VARV
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Department of
Energy
Albuquerque Operations Office

memorandum o oa lamar e Offs
oate: OFC 0 5 1995 ,

REPLY TO
ATTNOF: LAAMEP:2KZ-012
suBJecT: Your Letter of October 11, 1995 Regarding Radionuclide Resuits for Test Well 4 (TW-4) and

Test Well DT-9, LANL

United States Government

T0: Steve Yanicak, LANL Point of Contact, DOE Oversight Bureau, NMED, LANL, MS-J993

DOE LAAO and LANL have reviewed the NMED OB environmental surveillance data
for TW-4 and Test Well DT-9. Subsequent sampling and analysis of TW-4 does not
support the 1994 finding for Strontium-90; however, it also does not necessarily
invalidate the result. The data for DT-9 are inconclusive as evaluation of the results
indicate the levels near the analytical detection limit. Regardless of the interpretation of
these data, we agree with DOE OB recommendation that quarterly sampling of the test

wells is warranted.

LANL will implement quarterly sampling of the referenced test wells in January 1996
when NMED OB funding will allow for split sampling. Further elaboration on the above

comments is attached,

These comments are submitted under the Agreement-in Principle Umbrella Protocol. If
you have any questions, please contact Ken Zamora of my staff at 665-5047.

o

Joseph C. Vo

Assistant Ar anager

Office of Environment
and Projects

Attachment

¢c w/attachment:
N. Weber, Bureau Chief
AIP, DOE Oversight Program
New Mexico Environment Dept.
2044 Galisteo St., Bldg. A
P. O. Box 26110
Santa Fe, NM 87505
I. Tryjillo, AAMEP, LAAO
K. Zamora, AAMEP, LAAO
S. Rae, ESH-18, LANL, MS-K497
B. Gallaher, ESH-18, LANL, MS-K497
D. Rogers, ESH-18, LANL, MS-K497
K. McAda, EPD, AL
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DATE: November 17, 1995

LOoS Alamos NREPLY REFERTO:  ESH.IWQAH.95.055

Los Alamos National Laboratory
Los Alamos, New Mexico 87545 MALLSTOP: K497
TELEPHONE: (505) 667-0313

Mr. Joseph C. Vozella

Assistant Area Manager

Office of Environment and Projects
U.S. Department of Energy

Los Alamos Area Office

Los Alamos, NM 87544

sueect:  RESPONSE TO 10/11/95 NMED DOE OB MEMO REGARDING
RADIONUCLIDE RESULTS FOR TEST WELLS TW-4 AND DT-9

Dear Mr. Vozella:

The New Mexico Environment Department (NMED) Department of Energy Oversight Bureau (DOE
OB) has called to our attention their 1994 finding of a Strontium-90 value in Test Well 4 of 6.6+1.0

pCu/L. This is close to our value of 6.2+3.4 pCi/L for a split sample.

In July of 1995 during constant pumping of Test Well 4, we collected a time series of eight samples
and two duplicates. Preliminary trace-level tritium analyses by the University of Miami show that all
samples have a tritium level below 1 tritium unit (about 3.24 pCi/L). Waters with such low tritium
levels have probably been isolated from surface recharge for at least 50 years.

Strontium-90 results for these eight time series Test Well 4 samples (see Table 1) were all below about
1.0+0.8 pCi/L, with one possible exception. One sample had a higher value of 2.940.8 pCi/L initially,
but showed 0.54+1.2 pCi/L on reanalysis. These tritium and Strontium-90 data contradict the 1994
findings, and suggest that there is no surface contamination in this well.

There are two possible explanations for the 1994 90Sr finding: (1) both the Laboratory and NMED
samples were contaminated by the sampling process, which occurred near the site of the former TA-45
radioactive liquid waste treatment plant; or, (2) contamination in this test well, if present, is not
pervasive in light of the negative 1995 and prior years’ results.

The NMED DOE OB also cited what they believe to be elevated levels of 238py, 239:240py,  241Am
Gross Alpha, and Gross Beta for Test Well DT-9 (see Table 2). The Laboratory's 1994 Environmental

A Oty iy vy vty of e g I Ll



Mr. Joseph C. Vozella 2

November 17, 1995
ESH-18/WQ&H-95-0550 o

Surveillance Report values for the split sample are also presented in Table 2, and these values are
generally lower than the NMED DOE OB results. The numbers presented in parentheses are the
standard deviation of the analytical uncertainty for the analytical resuit given.

The counting statistics for radiometric analyses are described by a Poisson distribution. If the
measured value exceeds 1.65 times the standard deviation, a detection may have occurred. This
procedure only accounts for uncertainty in counting statistics, however, and may be less than the
overall method error for an analysis. The 1.65 o values are shown in Table 2.

The values for 228pu, 229240py, 241Am, which the NMED DOE OB cited as elevated, are either near
or less than 1.65 times the standard deviations of the analytical result. It is questionable whether these
analytical results are significantly different from zero. Therefore these values are not elevated, but are

near the analytical detection limit.

Table 1. Strontium-90 Results from Test Well 4 for 1995

Well Bore No. 90Sr (pCi/L) +90Sr (pCi/L)
0 A 0.10 0.70
1 1.10 0.80
2 0.30 0.90
2 Duplicate 0.20 1.20
3 2.90 0.80
3 Reanalysis 0.50 1.20
4 0.50 0.90
4 Reanalysis 0.10 1.20
5 0.10 0.80
7 0.30 0.90
10 0.50 1.20
10 Duplicate 1.00 1.20

In the case of the gross alpha and beta resulits, the Laboratory’s 1994 Environmental Surveillance
Report values for the split sample are again lower than those of the NMED DOE OB. According to the
Laboratory radiochemists, the methods used to determine gross alpha and beta are only approximate.
The NMED DOE OB value for gross alpha is below the EPA primary drinking water maximum
contaminant level of 15 pCi/L, and the gross beta value is below the EPA screening level of 50 pCi/L.



Mr. Joseph C. Vozella 3 , November 17, 1995

ESH-18/WQ&H-95-0550

Table 2. Radiochemical Analysis of Test Well DT-9 for 1994

Total Gross Gross  Gross
34 g,  137¢s  Uranium Z8py, 239.240p,, Alam  Alpha Beta Gamma
mCiMn _ (pCim _ (Cih __ (mgh (pCi) (pCilh (pCiNl) @eCil) _(pCh__ (pCim

0.135(0.065) 0.045(0.036) 0.117(0.073) 9(2) 14(2)

NMED/AIP 0.2 <14 Q29 <0.3(0.04)

1.65x0 Q.11 0.06 012
LANL 0103 0707 <12 02(0.0) -0.004 (0.030) 0.026(0.020) 0.062(0.030) (1) 4(1) %050
1.65x g 0.05 : 0.03 .05

Regardless of the interpretation of these data, we agree with the NMED DOE OB that quarterly
sampling of the Test Wells is desirable. We have laid out our proposal to institute such sampling in
two previous letters to you (WQ&H:95-0469 dated October 6, 1995 from Steve Rae; and WQ&H:95-

0499 dated October 25, 1995 from Bruce Gallaher).

Please call me at 667-0313 if I can be of further help

DBR/em

~10/11/95 Memo “Radionuclide results for Test Well 4 (TW-4) and Test Well DT-9, Los
Alamos National Laboratory (LANL)” :

Attach.:

Cy:  Dennis Erickson, ESH-DO, w/att., MS K491
John Gustafson, PA-1, w/att.,, MS C177
Steve Rae, ESH-18, w/att, MS K497
Bruce Gallaher, ESH-18, w/att., MS K497
Ken Mullen, ESH-18, w/att., MS K497
WQ&H File, w/att., MS K497
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State of New Mexico ‘i.

ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/.J-993
‘ Los Alamos, New Mexico 87545 MARK E WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR . EDGAR T. THORNTON, 11
: DEPUTY SECRETARY

11 Octobar 1985

Mr. Ivan Trujillo, LAAD AIP
Point of Contact
Depar-mant of Energy
s Alamos Axrea Qffice
28 35th Street, Mail Stop A316
Los Alamos, HM 87544

Radionuelide resuzits for Tast Wall 4 (TW-4] and Test Well DT-9, Loa
Alamos Hatiomal Laboracoxy (LAML]) ‘

Dear Mr. Trujillo:

The New Maxico Enviromment Depart=ent /MVED) Departmsnt of Inersy Jversichc
Bureau (DOE OB) conducted split sarxplizng of LANL'’s Invarommestil Surverllance
(ES) test well T¥-4 an June 5, 1994, and results ndicavs alavazzd
ccocantoations (6€.59 pCl/L +1.00) of scromtium-50. The DOE OB isca were
coZ:zrmead by LANL's ESH-18 hqydrolcyy Trocup. LANL's BS testc well 5T-9 showed
elavaced lavels of pluronium-238 (C.135 pCi/L +0.065) and pluceniim-239/240
(0.045 pCL/L +0.036), americium-241 (0.117 +0.073), alpha (9.35 pC\i/L +1.37)

and bata (14.19 pCi/L »1.22). The above DOE OB daca war-ants our
,’I recommendacicn for quartarly sampling of tha referenced test vells)
The above DOE OB data ars being submitted for your chirtr-day Tevisw as stated
in the Agreemsnt-in-Principlis Umbialia Protocol. After ycu have aad ches
orrunity to review and crzment ¢ tha daca, it w#ill bea —sleasei <o
flease

opp
applicable agencias wignin skizty (30) days of recaeipt of =hiisg legtar.
concac: Michael Dale at 672-9449 if you have any questions concerziz=g this

matter.

RE:

Sincerely,

/LZ’W"/ %} Lo /’L.—f

Steve Yanicak, POC ILRANL, DOE OB
Bew Maxico Envirocnment Department

Y :mxd

os: Matt Jochansen, DOE LARD, MS AJls
Bob Simecne, DOE LARO, MS A316
Steve Rae, LANL, ESH-18, MS X430
Allyn Pratt, LANL, BES-13, MS Jsi1
Neil Websr, RMED, Chief, DCE OB
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State of New Mexico ‘
ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU

P.0O. Box 1663, MS/.J-993

Los Alamos, New Mexico 87545 MARK E. WEIDLER

GARY E. JOHNSON SECRETARY
GOVERNOR EDGART. THORNTON, 111

DEPUTY SECRETARY

& December 1995

Mr. Ivan Trujillo, LAAO AIP
Point of Contact

Department of Energy

Los Alamos Area Office

MS A316

Los Alamos, NM 87544

RE: Ground-water and surface-water flow measurements and
recommendations, Los Alamos National Laboratory, New

Mexico

Dear Mr. Trujillo:

The New Mexico Environment Department (NMED) Department of Energy
Oversight Bureau (DOE OB) staff conducted quantitative and visual
estimate flow measurements (Tables 1 and 2) in Pajarito Canyon,
Canon de Valle, Threemile Canyon, Water Canyon and two (2)
unnamed tributaries (Drop Tower and Fish Ladder Canyons) during
1994 and 1995 (Figure 1). Flow data were obtained by measuring
the volume of water collected via natural or man-made water fall
(e.g., culvert) or temporary water-diversion structure during a
given time interval and by visual estimations. Water was
collected in either a 1 or 5 gallon plastic container and timed
using a stopwatch. Mean flow measurements at each location were
calculated using multiple measurements. The number of flow
measurements taken at each station varied from three to nine.

Our measurements indicate that several perennial reaches and
springs or seeps exist within the laboratory boundary. Surface-
water flow from a number of the perennial springs is lost within
several hundred feet; however, some of the perennial springs
support surface-water flow at distances greater than one mile.

It should be noted that these perennial reaches and springs are
viable recharge zones for perched ground water within the canyon
alluvium and possibly deeper ground-water zones. Hence, these
possible perched zones should be characterized.



Page 2
Perennial Flow at LANL
December 6, 1995

NMED DOE OB is recommending monitoring (e.g., flow measurements,
water quality) of the springs and surface waters within the
referenced canyons. The attached data are being submitted for
your thirty-day review as stated in the Agreement-in-Principle
Umbrella Protocol. After you have had the opportunity to review
and comment on the data, it will be released to applicable
agencies within thirty (30) days of receipt of this letter.

Contact Michael Dale at 672-0449 or Ralph Ford-Schmid at 827-1536
if you have any questions concerning this matter. )

Sincerely,

Steve Yanicak, DOE Oversight Bureau, LANL POC
New Mexico Environment Department

attachments

SY:mrd
cc: Matt Johansen, DOE LAAO, MS A3leé

Bob Simeone, DOE LAAO, MS A31leé
Bonnie Koch, DOE LAAO, MS A31é
Everett Trollinger, DOE LAAO, MS A3le
Mike Gilgosch, DOE LAAO, MS A31l6

Gary Allen, LANL, CST-18, MS E525
Gene Gould, LANIL, ESA-DE, MS G787
Brad Martin, LANL, CST-18, MS ES525
Cheryl Rofer, LANL, EES-1, MS D462
Allyn Pratt, LANL, EES-13, MS J521
Steve Rae, LANL, ESH-18, MS K450

Neil Weber, NMED, Chief, DOE Oversight Bureau



Table 1. Flow observations and mez  ‘ements obtained from several on-site syrface-water reaches, Los Alamos
Nationai Laboratory, New MtXico

Mean
Number Measured ‘ Estimated
on Flow Number of Flow
Location Map Date {cfs) Measurements (cfs)
SURFACE WATER
[ Pajarito Canyon ]
PAT.0 1 7122/194 - - 0.033
10127/55 - - 0.078
PAB.9 2 2/10/95 0.134 3 -
2/25/95 0.267 3 -
428195 - 0.401
51995 . 0.357
620195 0.446 3 -
8/9/95 0212 4 -
10127185 0.094 4 -
* 11/16/95 0,086 5 -
PA9.05 3 8/9/94 - 0.007
2/24/95 - 0.022
428195 - 0.022
5/19/95 - 0.022
717195 - 0.011
1179195 0.011 7 -
[ Starmer's Guich
ST 0.05 4 8/9/94 - 0.045
2/24/95 - 0.045
428195 - 0.067
5/19/95 - 0.067
717198 - 0.045
10127195 - 0.045
11/9195 0.050 7 -
{ Bulidog Tributary ]
BUO.1 5 8/9/94 - 0.022
2/10/95 - 0.022
2/24/95 - 0.022
428195 - 0.033
5/19/95 - 0.033
6/20/95 - 0.033
717195 . 0.022
B8/9/95 . 0.022
10/20/95 - 0022
11/9/95 0035 ] -
l Canon de Valle |
VA 185 6 6/16/95 . 0.022
831195 - 0.007
) 1116195 0.021 5 -
VA 21 7 11/16/85 . 0.018 6 -

VA26 8 1116795 - 0.038



. Tabte 1 {cont.). Flow observations apd measurements obtained from several on-site surface~water reaches, Los
Alamos National Lat  itory, New Mexico

Mean
Number Measured Estimated
on Flow Number of Flow
Location Map Date {cfs) Measurements {cfs)
SURFACE WATER (cont.)
l Canon de Valle (cont.) }
VA27 , g 6/20/95 0.040 3 -
s 0.154 3 -
3/22/95 0.159 3 -
3/30/95 0.166 3 -
5/5/95 0.478 3 -
6/16/95 0.103 3 -
8/8/95 0.040 3 -
8/31/95 0.088 3 -
11/16/95 0.035 L) -

Note: See Figure 1 for location and data correlation.



Fable 2. Flow observations and meags«ements obtained from several on-site springs, Los Alamos

National Laboratory, New M¢. .o

Mean
Number Measured Estimated
on Flow Number of Flow
Location Map Date (gpm) Measurements (gpm)
SPRINGS/SEEPS
( Canon de Valle |
Burning Ground Spring 10 8/12/94 - - 10-15
an7mes - - 10-15
3/22/95 - - 10415
5/112/85 - - 10-15
8/31/95 13.4 4 .
SWSC Spring 1 8/12/94 - - 35
17195 - - 3-5
3/22/95 - - 3-5
5/12/95 - - 3-5
8/31/95 - - 35
Peter Spring 12 8/12/94 - - 35
317195 - - 57
3/22/85 . - 57
512/95 - - 7-10
8/31/95 - - 3-5
I Starmer's Guich ]
Chartie's Spring 13 7/22/94 - - 2-4
2/24/95 - - 2-4
4/28/95 - - 2-4
5/19/95 - - 2.4
6/14/95 - - 24
6/22/95 - - 24
777195 - - 24
10/20/95 - - 2-4
11/9/95 - - 24
Starmer’s Spring 14 7/22/194 - - 15-20
: 2/24/95 - - 15-20
4/28/95 - - 15-20
6/14/95 - - 15-20
6/22/95 - - 15-20
707195 - - 15-20
10/20/95 - - 15-20
11/9/95 - - 15-20
Bryan Spring 15 519/95 - - 3-5
6/22/95 - - 35
777195 - - 35
10/20/95 - - 35
11/9/95 - - 35
1 Pajarito‘Canyon |
Homestead Spring 16 8/9/94 . - - 35
2/24/95 - - 35
4/28/95 - - 35
5/19/95 - - as
6/22/95 - - 35
777195 - - 35
10720195 - - a5

11/9/95 - - 35



Table 2 (cont.). Flow observations an~ measuremerits obtained from several on-site springs, Los Alamos
National Laboratory, I  / Mexico

Mean
Number Measured Estimated
on - Fiow Number of Flow
Location Map  Date (gpm)  Measurements (gpm)
SPRINGS/SEEPS (cont.)
I Bulldog Tributary [
Kieling Spring 17 8/19/95 - - 35
77195 - - 35
10/20/95 - - 3.5
Bulldog Spring 18 8/9/94 - - 10-15
212485 - - 1015
4/28/95 - - 15-20
519185 - . 15-20
717195 - - 10-15
10/20/95 - - 10-15
11/9/95 - . 10-15
| Water Canyon ]
WC 6.25 Seep 19 BI4195 . . 13
[ Drop Tower Canyon l
Martin Spring 20 512/95 - - 2-3
7121595 - - 23
( Fish Ladder Canyon ]
FL Seep 21 51295 - - 24
87295 - . 13
[ Threemile Canyon [
Threemile Spring 2 nyes - - 10-15
6123795 - . 5.10
811885 - . 5-10
11/9/95 73 8 -
TA-18 Spring 23 32185 - - 2-4
1395 - . 2.4
11/9/95 16 8 -

Note: Ses Figure 1 for focation and data corretation.



Figure 1. *71ED DOK OB's ground-water and surface-water flow measy

rent locations, Los Alamos National Laboratory, New
Mexico (n. .ified from USGS, Livijoles 7.5 Quadrangle)
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State of New Mexico
ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/.J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR
EDGAR T. THORNTON, Il

DEPUTY SECRETARY
12 December 1995

Mr. Ivan Trujillo, LAAO AIP
Point of Contact

Department of Energy

Los Alamos Area Office

MS A316

Los Alamos, NM 87544

RE: Data submittal and recommendations concerning Mortandad
Canyon sediment trap (ST) No. 1, Field Unit 4, Operable
Unit 1129, Tech Area 5, SWMU NO. 0-001, Los Alamos

National Laboratory

Dear Mr. Trujillo:

The New Mexico Environment Department (NMED) Department of Energy
Oversight Bureau (DOE OB) staff performed sediment sampling at
the referenced SWMU on October 28, 1994. Sampling occurred at
two locations within ST No. 1. A total of four samples were
taken. Two samples (Fines-1 and Sand-1) were taken at the head
of ST No.l and two samples (Fines-2 and Sand-2) were taken at
approximately the center of ST No.l1l. Sample Fines-1 apparently
represents fine-grained deposits (0.3-1.0 cm thick) or suspended
fraction and overlies sample Sand-1 which may represent coarse-
grained deposits (unknown thickness) or bedload fraction. The
sediments may correspond to some type of prograding fluvial
facies. Fines-2 apparently represents fine-grained pond deposits
(2-3 cm thick) that overlies sample Sand-2 (unknown thickness)
which may represent the base of the most recent excavation or a
coarse-grained fluvial deposit. Our observations at ST No. 1
indicate that a fining-upward sequence results from storm events.
8ince the fine-grained fraction absorbs the bulk of the
contaminants we recommend that the fine-grained fraction be
selectively removed on a routine basis. We feel this would be
very cost effective and would decrease the amount of contaminant
digpersion. It should be noted that the ST No. 1 material that
was removed by past excavations probably contain a mixture of
these deposits; hence, investigations that assume homogeneity may

L Wi



Page 2
Mortandad Sediment Trap
12 December 1995

The preliminary data (see attachment) are being submitted for
your thirty-day review as stated in the Agreement-in-Principle
Umbrella Protocol. After you have had the opportunity to review
and comment on the data, they will be released to applicable
agencies. Contact Michael Dale at 672-0449 if you have any

questions concerning this matter.

Sincerely,

Steve Yanicak, NMED, DOE Oversight Bureau, LANL POC
New Mexico Environment Department

attachments

SY:mxrd
cc: Mat Johansen, DOE LAAC, MS A31l6

Bob Simeone, DOE LAAO, MS A316
Allyn Pratt, LANL, EES-13, MS JS521

Steve Rae, LANL, ESH-18, MS K430
Neil Weber, NMED, Chief, DOE Oversight Bureau



Table 1. Prelimin-  1nalytical results {metals) for NMED DOE Oversight Bureau sampl " Sediment Trap $T No. 1, Mortandad Canyon, Field
Unit4,Lo. amos National Laboratory, New Mexico

SAMPLE
D

Ag Al As B Ba Be Ca Cd Cr Co Cu Fe Hg K Mg Mn Mo Na NI Pb Sb Se S Sn 8 T V 2n

FINES-1

SAND-1

FINES-2

SAND-2
‘SAL

*Background (mean)

NA - Not Analyzed

Date (mgixg) (mgikg) {mgikg (mgfkg) (mglkg) (mo/kg (mgrkg) (mg/ky) (mgikg) (mgikg (mgikg) (mgikp (mg/kg) {mglkg) (mgikg) {mgikg) {mgikg) (mofk (mgfkg) {mgikg) (myikg) (mgikg) (mg/kg (mo/kg) (mgikg) {mgfkg) [maMkg) (mofkg)
twneise <1 5100 25 <1 80 08B 2000 <05 6 3 9 9400 <02 9S00 S840 380 1 70 4 13 <6 06 80 6 12 <05 10 39

tozes <1 650 <05 <1 <10 01 220 <05 <1 < <1 1600 <02 100 100 62 <1 20 <2 19 <6 <05 200 3I < <05 1 9

ts4 <2 4330 21 NA 828 1 2810 <02 12 32 12 T180 <0.025 RP 1090 439 <2 127 5 18 <10 <005 NA <10 NA NA 101 374

128184 <2 278 <085 NA 103 <02 184 <02 041 <2 087 791 <0025 NA B4S 93 <2 <50 <§ 15 <10 <05 NA <10 HA <05 <2 <5
- 400 nwa 04  ofa  S500 GIS  na S0 400 wa 3000 na na nm 11000 nws  wa 1800 500 32 400 il  wa e 64 680 24000

- nia nia s n'a 810 3 nla 0.47 F1 %] [] 10 nia nia nia nia na 058 nia e k2 nia 028 nia nia 120 nia 52 M

B0L - Below Detection Limils

Fines-1 - Grab sampie of fine-gralned deposits at head of pond
Sand-1 - Grab sample ol coarse-grained depasits beneath Flnes.4 :
Fines-2 - Grab sample of fine-gralned deposits within pond

Sand-2 - Geab sample of coarse-grained deposits beneath Fines-2 ‘ -
SAL « Screening Action Level

nta - not avaliable

* - SAL and bazkground data from TA-21 OU RFI phase repant 1B, Table 2.3 and Final Draft of RFI Work Plan for OU 1134, Appendix D

TAD - To be determined



Table 2. Prelim’

»y analytical resuits {radionuclides) for NMED DOE Oversight P

~au samples in Sediment Trap ST No. 1,

Mortan. . Canyon, Field Unit 4, Los Alamos National Laboratory, New A .co
Gross Gross

SAMPLE Alpha Beta 80Sr £89Sr 238Pu 239/240 Pu 241Am 137Cs 60Co
D {pClg) UNC  (pCig} UNC  {pClg} UNC (pClig} UNC [pClig) UNC {pCig) UNC (pClig) UNC  (sClg) UNC  (pClg)  UNC
FINES-1 toreis4 3280 40 2050 a4 301 o8y <26 sou 295 o040 83 10 1050 oss80 27 41 0.309 ooe2
SAND-1 1028194 444 o056 416 o051 <072 8oL <083 e 037  oo7 1.29 o19 119 o244 315 0225 <0043 BOL
FINES-2 10128134 86 12 676 78 451 o095 NA - 10.0 12 26.4 31 3387 4s0 57 71 <1.2 BOL
SAND-2 1wizerse NA NA NA NA - NA NA NA 30 o <003 8O

‘SAL nfa nfa 89 nla 7 b3 b« 3 4 0.90

*Br  ound {mean} nia nla 0.34 nia 0.001 0.007 nla 0.01-0.02 18D

HA - Not Analyzed

BUL . Below Detectlon Limits
fines-1 - Grab sample of fine-grained deposits at hsad of pond

Sand-1 - Grab samiple of coarse-grained deposits beneath Fines-{
Fines.2 - Grab sampie of fine-grained deposits within pond
Sand-2 - Grab sample of coarse-grained deposits beneath Fines-2

SAL - LANL's Environmental Restoration screening action tevel

nia - not available

* - SAL and background data from TA-21 OU RF| phase report 1B, Table 2.3 and Final Draft of RFI Work Plan for OU 1136, Appendix D

TBL - To be determined



State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR . EDGART. THORNTON, IlT
DEPUTY SECRETARY

12 January 1996

Mr. Ivan Trujillo, LARO AIP
Point of Contact
Department of Energy

Los Alamos Area Office

MS A31leé

Los Alamos, NM 87544

RE: Data submittal concerning storm-water sampling that occurred on
September 7, 1895, in Los Alamos Canyon at State Route 4 (SR 4),

Los Alamos, New Mexico

Dear Mr. Trujillo:

The New Mexico Environment Department (NMED) Department of Energy Oversight
Bureau (DOE OB) staff performed surface-water sampling in Los Alamos Canyon at
SR 4 on September 7, 1995. A total of four samples were taken. The samples
were analyzed for radiologicals and suspended sediment. NMED DOE OB obtained
surface-water discharge data from two USGS gaging stations (#08313030 and
#08313042) and precipitation data from three rainfall gaging stations (TA-6,
TA-53 and North Community} for September 7, 1995. The data was obtained from
Los Alamos National Laboratory’s Environment, Safety and Health Divisions
(£z1!), and are requesting the use of data in an upcoming publication by NMED
DOE OB. The NMED DOE OB data (see attachment) are being submitted for your
thirty-day review as stated in the Agreement-in-Principle Umbrella Protocol.
After you have had the opportunity to review and comment, the data will be
released to applicable agencies. In addition, we would like to thank Dave
Shaull (ESH-18) and Jeff Baars (ESH-17) for their assistance. Contact Michael
Dale at 672-0449 if you have any questions concerning this matter.

Sincerely,

Steve Yanicak, NMED, Program Manager, DOE OB/LANL
Mew Mexico Environment Department

attachments

SY:mrd

ce: Mat Johansen, DOE LAAC, MS A3lé6-
Bob Simeone, DOE LAAO, MS A3lse
Allyn Pratt, LANL, EES-13, MS J521
Steve Rae, LANL, ESH-18, MS K490

Neil Weber, NMED, Chief, DOE Oversight Bureau \\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\
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DISCHARGE GROSS

* - USGS gaging station # 08313042

NA . not analyzed or determined
“ND - not detected
{{unc - Estimated total propagated uncertainties (2 sigma)

*GS-2 BETA Sr-90 Pu-238/240 Pu-238 Am-241 Cs-137
STATIONID DATE TIME {Usec) {pciL) unc  det  {pCUL) unc  det {pPCUL} une  det  (pCUL} unc  det  (pClL)  unc  det  {pCiL} unc  det
LA 9/7/95 2034 851.17 248 40 060 7.2 14 059 0.05 002 001 ND - 004 ND - 015 ND - 3
LA 9/7/85 21.04 424.68 17.3 25 042 48 10 o063 NA - - NA - - NA - - NA - -
LA 977195 21:34 263.30 148 21 040 41 oo 060 0.04 002 001 ND - 004 ND - oos ND - 3%
LAJV 9/7/195 22:04 158.55 149 22 042 41 o081 08t NA - - NA - - NA - - NA - -
mean values 17.9 NA  NA 505 wmA mA NA NA  NA NA NA  NA NA NA NA NA  nA  NA
» standard deviation 4.00 NA NA 127 NA  NA NA NA  NA NA NA  NA NA NA NA NA NA  NA




DISCHARGE SUSPENDED GROSS
*GS-2 SEDIMENT BETA St-90 Pu-239240 Pu.238 Am-241 Cs-137

STATIONID DATE TIME {L/sec) {gt) {potg) unc  det  (sCug) unc  det {pCig) une det {pClg) unc _ det jpdl_ﬂ une  det {pcug) une  det
LAY 97195  20:34 651.17 403 133 18 o074 148 o4 o4 1.833 024 o0y 0086 o023 om 068 055 003 460 o4 o2
LA 8/7/95  21.04 424 68 52 159 21 o075 28t o081 0w 142 018 001 014 o003 o0 1.58 003 005 733 o821 o4
LA 9/7/95 21:34 263.30 57 185 22 o1 278 062 045 150 019 o001 014 o003 o002 1.44 003 004 885 0543 oOas
LAV or7ies 22:.04 158.585 4.4 15.9 21 075 268 060 042 138 019 003 02 o005 o003 1.44 005 003 774 os»m O
mean 51 15.4 NA NA 244 nNa NA 154 NA NA 0.15 NA NA 1.36 NA  NA 8.63 NA  NA

standard deviation NA 1.24 NA NA 0568 Na NA 0.18 NA NA 0.05 NA NA 0.23 NA NA 1.21 NA  NA

*. USGS gaging stalion # 08313042

NA - not analyzed or determined

* . mesn calculated from LA 1 and IV

I

une - estimated total p

a4

uncertainties (2 sigma)




State of New Mexico

ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993

Los Alamos, New Mexico 87545 ' MARKE. WEIDLER
SECRETARY

GARY E. JOHNSON
GOVERNOR EDGAR T. THORNTON, HI

27 March 1996 DEPUTY SECRETARY

Mr. Court Fesmire, LAAO AIP
Point of Contact

Department of Energy

Los Alamos Area Office

MSE AZ31ls6

Los Alamog, NM 87544

SUBJECT: Data submittal concerning ground-water sgsampling at LANL
test wells TW-3, TW-4 and TW-8, Los Alamos National

Laboratory

Dear Mr. Fesmire:

The New Mexico Environment Department (NMED) Department of Energy
Oversight Bureau (DOE OB) staff performed ground-water split
sampling with ESH-18 at test wells TW-3, TW-4 and TW-8. Results
(Tables 1-3) are being submitted for your review as stated in the
Agreement -in-Principle Umbrella Protocol. Under the Site-
Specific Protocol currently being negotiated, DOE will be
afforded a 20-working-day review and comment period after which,
the data will be available for release to applicable agencies.
Contact Michael Dale at 672-0449 if you have any questlons
concerning this matter.

Sincerely,

5ﬁ§9£/§4~/C§4;;¢cz&a//(~—“-*

Stave Yanicak, NMED, DOE Oversight Bureau, LANL POC
New Mexico Environment Department

attachments
SY:mrd
cc: Neil Weber, NMED, Chief, DOE Oversight Bureau
Mat Johansen, DOE LAAO, MS A316
Bob Simecne, DOE LAAO, MS A31ls
Allyn Pratt, LANL, EES-13, MS J521
Steve Rae, LANL, ESH-18, MS K490

bkl - SXX



Table 1 - NMED DOE Oversight Bureau Ground-Water Quality Results, Environmental Surveiflance: General Chemistry (Preliminary)

STATION Ca Mg K Na cl F Co3 Hcos P:::;'
1D e  (moA)  (meA) (Mgl (meM) (moA) (mo) fmgh)  fmeA)  fmen)

JEST WELLS

TW-3 1129196 NA NA NA NA 5 NA NA NA <0.05

TW4 1123198 NA NA NA NA <5 NA NA NA . NA

TW-8 213886 NA NA NA NA 3 NA NA NA <005

Methods (EPA)* - - - - 353 - - - 365 1

Ysamples (metafs) were filtered through s 0.45 micron Niter prior to acidification and analysis
#al phosphate 35 phosphorus
** - Water/Wasle Method (EPA.800)

504
(man}

<10
<5
<10

3754

NO3N

KJELD.
N

AMMON.

(mg)  (meAl  (moAl

<0.1

03

3532

NA
NA

NA
NA
NA

TDS
{maiy

8t
NA
160

1001

TsS8
(mp/}

<5
NA
<5

1602

FIELD FIELD
ALK pH 8C  TEMP.
madl  (AY) lumhokml ()

3

883 137 184
NA 7.78 137 119
NA 8.02 259 173



Table 2 - NMED DOE Oversight Bureau Ground-Water Quality Results, Environmental Surveillance:Dissolved Metals (Preliminary)

STATION Ag Al As B Ba Be € Cr Co Cu Fe Hg LI Mn Mo N Pb Sb Se Si Sn S T V. In
1o fmgll)  (mgA} {mofd (meAd  (mefld  (mof) (meAd  [medd (mp) (o) (med)  (mgRd (mgAd (mofl) (moAd (moAl fma/ll (moA) (wedd (maA) {wodl (moA) (moR) (mal) (mgn)

TEST WELLS

W3 e Na NA NA NA NA NA NA NA NA NA T8 NA NA  NA NA  NA NA NA NA HA NA NA NA NA NA

T™W-4 12338 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA  NA NA NA HA NA HA NA NA NA NA

TW-8 UINSS  NA NA <001 <01 <0. NA NA MM N <t NA NA NA NA NA NA NA  NA NA NA HA  NA NA NA

Methods (EPA)™ - - 207 2007 200.7 - - - - - 2007 - - - - - - - - - - - - - -

h\;o‘»g:mpln were flitered trough 8 0.45 micron fite? prior to scki¥icstion snd snsiysls
‘Her/Waste Method (EPA-600)



Table 3 - NMED DOE Oversight Bureau Ground-Water Quality Resuits, Environmental Surveillance: Radionuclides {Preliminary)

STATION
1D Date
TEST WELLS
T™W-3 1129196
™WA4 112396
WS 2196
Methods (SW-846)"

N

‘v, samples were filtered through a 0 45 micron filter prioe o acidification and snalysis

}'ﬂd Waste Mathod

H3
oG} une

NA -
NA -

NA -

80Sr
eCitd

<(0.58
<(0.61
«(}.42

905.0

{modified)

8D

137Cs

u

2340 2350 23U 238P0

239/240Pu

241Am

Gross
Alpha

fecl) ung [l o ene  (pCWI {eC)  (pCA)  {pCAJ wme (eCAJ  une O une (O] une

NA
NA

NA
NA
NA

NA
NA
NA

NA -

<079 80U

8000
{modified)

Gross
Beta

209
202
<20

900.0
{moditied)

080

081



; s —— _ ,
’ /////f k l:E‘ﬁ -

State of New Mexico j'ﬁj{"//}(‘z Hen )
ENVIRONMENT DEPARTMENT Loz ATY
DOE OVZRSIGHT BUREAU (f7 ' 1‘
P.O. Box 1663, MS/J-993 Feckl]”
Los Alamos, New Mexico 87545 ' MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR
EDGAR T. THORNTON, IIT
27 March 1996 DEPUTY SECRETARY
Mr. Court Fesmire, LAAO AIP
Point of Contact
Pepartment of Energy
Los Alamos Area Office
MS A3le
Los Alamos, NM 87544
SUBJECT: Recommendations concerning Envirommental Restoration (ER)

geophysical activities, Los Alamos National Laboratory, New Mexico

Dear Mr. Fesmire:

As part of DOE OB’'s oversight of ground-water activities ({issues) concerning
LANL’s ER Project, it has been brought to our attention that there is little
or no information to date concerning the occurrence of shallow ground water in
Pueblo Canyon. Exploratory geophysical activities were conducted by LANL in
Pueblo Canyon during December 1995 and January 1996. The objective was to
locate and/or define areas where ground water exists in Pueblo Canyon. It has
come to our attention that exploratory geophysical activities were conducted
prior to any type of preparatory investigation.. Preparatory investigations
would include such elements as collecting data or signatures (e.g.,
temperature anomalies) in areas such as Mortandad Canyon and/or Los Alamos
Canyon, where ground-water characteristics (e.g.,, saturated thickness,
lateral boundaries) are known. That ig, it might me more scientifically wvalid
to first determine how geophysical data correlate to known ground-water
system(s) before entering unexplored areas. As part of DOE OB’s general
technical comments regarding ER Work Plans, it is recommended that a
preparatory investigation {(i.e., calibration of a method) be performed prior
to entering unexplored areas. We have verbally conveyed our concerns to Field
Unit 4 personnel. 1If there are any questions concerning this matter please
contact me at 672-0448.

Sincerely,

Steve Yanicak, NMED, DOE OB, LANL POC
New Mexico Environment Department

$Y:mrd

R A A
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anade Cepy,

State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 ’ MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR EDGAR T. THORNTON, Il
29 March 1996 DEPUTYSECRETARY
Mr. Court Fesmire, LAAO AIP
Point of Contact
Department of Energy
Los Alamos Area Office
MS A31le6
~Los Alamos, NM 87544
SUBJECT: Ground-water data concerning special purge test at LANL test wells

™-2, TW-2A, TW-3, TW-4 and TW-8, Los Alamos National Laboratory

Dear Mr. Fesmire:

A letter dated June 19, 1835, was submitted to DOE by the New Mexico
Environment Department (NMED) Department of Energy Oversight Bureau (DOE OB)
requesting that LANL perform low-level tritium sampling at the referenced
wells during well-purging. It was DOE OB's theory that data might provide
insight on possible borehole leakage and/or natural recharge. It was DOE OB's
intention to perform low-level tritium splits with LANL, however, DOE OB was
unable to contract a laboratory with such analytical capabilities. Therefore,
DOE OB took split samples and analyzed them for a variety of chemical
constituents and field measurements. The results (Tables 1-3) are being
submitted for your review as stated in the Agreement-in-Principle Umbrella
Protocol. DOE OB data show no trends or obvious anomalies, except for a
slight detection of *Am and total phosphate as phosphorus at the initial
purge. Under the Site-Specific Protocol currently being negotiated, DOE will
be afforded a 20-working-day review and comment period after which, the data
will be available for release to applicable agencies. Contact Michael Dale at
672-0449 if you have any questions concerning this matter.

Sincerely,
oA i 4 2
Y
£s &

Steve Yanicak, NMED, DOE Oversight Bureau, LANL POC
New Mexico Environment Department

attachments

8Y:mrd
ce: Neil Weber, NMED, Chief, DOE Oversight Bureau

Mat Jochansen, DOE LAAO, MS A316
Bob Simeone, DOE LAAO, MS A31l6
Allyn Pratt, LANL, EES-13, MS J521
Steve Rae, LANL, ESH-18, MS K420

L

13120



Table 1 - NMED DOE Oversight Bureau Ground-Water Data Concerning Special Purge Test, Environmental
Surveillance: General Chemistry

TOT. NITRATE+ KJELD- FIELD FIFLD
STATION Ca Mg K Na © F CO3 HCO PHOS. SO4 NITRITE N AMMON TDS TSS ALK pH SC TEMP
Q Date (ngl) (mol) (@t} (molt) (mol) (mol) [(moft) (mat) (ma/t}  [mgit) (i} {ma/L) (mgl)  (mo/t] fmoft) (mo/l) (SU) [umholc  (C)
TEST WELLS
TW-2
(TEST @ 09:48) wws NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 852 131 168
(TEST @ 13:16) s NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 848 131 150
(TEST @ 15:05) ums NA NA NA NA 23 NA NA NA 005 NA <010 <0.2 <005 100 10 NA 858 151 158
TW-2A
(TEST @ 09:48) s NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 75 333 11
(TEST @ 13:10) wuss NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 75 335 115
(TEST @ 15:00) wins NA NA NA NA 409 NA NA NA 013 NA 16 0.2 <005 243 14 NA 74 387 158
TW-3
(TEST @ 08:10) mues 16 5 2 NA NA NA <« 83 <0.05 NA <0.1 <0.5 <005 90 4 NA 823 170 11.1
(TEST @ 10:08) mens 12 4 2 NA NA NA <« 64 <005 NA <0.1 <0.5 <0.05 60 7 NA 751 133 185
(TEST @ 10:45) mees NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 749 164 201
{TEST @ 12:09) mees NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 815 179 210
(TEST @ 14:00) mas NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 756 170 213
(TEST @ 15:50) muwss NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 774 179 212
(TEST @ 17:00) mess NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 74 179 212
TW4 .
(TEST @ 09:00) 101995 NA NA NA NA 2 NA NA NA NA <10 NA NA NA NA NA NA 800 139 102
(TEST @ 1330) 1w1sss NA NA NA NA 2 NA NA NA NA <10 NA NA NA NA NA NA 778 142 149
TW-8
(TEST @ 09:10) mms NA NA NA 9 NA NA NA 57 039 NA <0.1 <05 <005 53 <5 NA 857 118 121
(VEST @ 11:00) mms NA NA NA 10 NA NA NA NA <005 NA 0.2 <05 <005 NA NA NA 812 142 178
(TEST @ 1230 mms NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 799 138 188
(TEST @ 13:56) mms NA NA NA 10 NA NA NA NA <005 NA 0.2 <0.5 <005 NA NA NA 783 133 188
(TEST @ 15:30) mms NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 789 139 188
(TEST @ 17:10) mms NA NA NA 10 NA NA NA NA <005 NA 0.2 <0.5 <005 NA NA NA 803 139 189
(TEST @ 00:30) muwss NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 790 139 187
(TEST @ 01:11) mems NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 796 139 1886
Methods (EPA)* 2007 2007 2007 2007 2007 3253 - 23208 23208 3651 375.4 3532

3512 3501 1601 160.2 - . - -

Note: metal samples were acidified in the field and represents total metals
* - Total phosphate as phosphorus

** - Water/Waste Method (EPA-600)

NA - not analyzed

SC - Specific conductance



Table 2 - NMED DOE Oversight Bureau Ground-Water Data Concerning Special Purge Test, Environmental
Surveillance: Total Metals

STATION Ag Al As B Ba Be Cd € Co Cu Fe Hg LI Mn Mo N Pb Sb Se S Sn S T V 2n
[1\] Date (mgA) (mgn) {mgAl fmgA) imgAd (madd {mandd (meAl imofd ImgAd (mgdd (mgdd (moAd (moA) {mgA) (mond (mond fmgn) {mon) (mgA) (meA) (mgAd {matl {moAl fmony
TEST WELLS
TW-2
{TEST g 09:50} BHS NA NA  NA  NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA  NA
{TEST @ 13:18) 8135 NA  NA  NA  NA NA NA NA NA NA NA' NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
{TEST @ 15:09) @195 NA  NA NA NA NA NA NA NA NA NA 28 NA NA 055 NA NA NA NA MNA NA NA NA NA NA NA
TW-2A
(TEST @ 09:48) B985 NA  NA  NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
(TEST @ 13:10) BI98 NA NA NA  NA  NA HNA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
_{TEST g 15:00) @165 NA NA  NA NA NA NA NA NA NA NA 4T NA NA D22 NA NA NA NA NA NA NA NA NA NA NA
-3
{TEST @ 08:40) M85 NA  NA NA  NA  NA NA NA NA NA NMA 280 NA NA NA NA NA NA NA NA NA NA NA NA NA  NA
(TEST @ 10:08) TiH 888 NA NA NA NA NA NA NA NA NA NA 7.90 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
T™W4
{TEST @ 09:00} 1049195 NA  NA  NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
{TEST @ 13:30) 10119/9 NA  NA  NA  NA  NA NA NA NA MNA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
™8 .
{TEST @ 09:10) TATHS NA  MA  NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA HNA
{TEST @ 11:00) THTE8 NA NA NA NA NA NA NA NA NA NA NA  NA NA NA NA NA NA NA NA NA NA NA NA NA NA
(TEST @ 13:56) THTIS NA  NA  NMA  NA  NA NA NA HNA NA NA NA NA NA NA NA NA NA NA° NA NA NA NA NA -NA NA
{TEST @ 17110} THTI98 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ‘NA NA NA NA NA NA NA NA
Methods (EPA)*™ . B L - 21 - - - . - . .

Note: metal samples were acidified in the field and mpresents tolal metals
. Water/Waste Method (EPA.800)
NA . not analyzed



Table 3 - NMED DOE Oversight Bureau Ground-Water Data Concerning Special Purge Test, Environmental
Surveiliance: Radionuclides

STATION

80Sr ] 234U 235U 238U 238Pu 239/240Pu 241Am
1D Date {pCi) unc {pCIL) unc (pPCIAY unc fua/tl wunc (pCUL) (eCIL) (PCIAY (RCILY unc (pCIL) unc [pCUL) ung
ELL

TW-2
(TEST @ 09:50) 8n/es  NA - NA - NA - NA - NA NA NA <0.42 8OL <0.27 BOL NA -
(TEST @ 13:16) si11ss  NA - NA - NA - NA . NA NA NA <035 e <022 BoL NA -
(TEST @ 15:08) srss NA - NA - NA - NA - NA NA NA <059 B0 <034 BOL NA -
TW-2A .
(TEST @ 79:48) sitiss NA - NA - NA - NA - NA NA NA <050 eoL <044  BbL NA -
{TEST @ 13:10} 893 NA - NA - NA - NA - NA NA NA <044 BOL <0.36 BoL NA -
(TEST @ 15:00) anms <470 Bou  NA - NA - NA - NA NA NA <048 8oL <033 BOX, NA -

N3

(TEST @ 08:10) mass  NA - <12 8oL NA - NA - NA NA NA NA - NA - NA -
(TEST @ 10:08) 1898 NA - <13 Bx NA - NA - NA MA NA NA - NA - NA -
TWS

(TEST @ 09:00) toinsies  NA - NA - NA - NA - NA NA NA NA - NA - NA -
(TEST @ 13:30) 1011998 NA - <088 eso.  NA - NA - NA NA Na <002 soL <003 NA -
WS

TEST @ 03:10} mries  NA - NA - NA - NA - NA NA NA NA . NA - 0.12 0.07
(TEST @ 11:00} mmes  NA - NA . NA - NA - NA NA NA NA - NA - <0.06 BOL
(TEST @ 13:56) mres NA - NA - NA - NA - NA HA NA NA - NA - <008 eoL
(TEST @ 17:10) mres  NA - NA - NA - NA - NA NA NA NA - NA - <008 BOL
Methods - 0050 - - - - - Alpha Alpha Alpha

(modified) Spectn Spectr

H3

Note; metal sampias were acidified in the fieid and represents iotal metals

UNGC-uncertainties (2 SIGMA}

NA - not analyzed

DL-below detection limit

slethod 9000 - Gas proportional counting
Method 805.0 - Gas proportional counting

137Cs

Gross
Alpha
(pCULY

NA
NA
<18

NA
NA
<27

NA
NA

NA
<06

NA
NA
NA
NA

9000
(modified)

ung

BOL

L2 T |

Gross
Beta

NA
NA
33

NA
<3.2

NA
NA

NA
3.08

NA
NA
NA
NA

2000

{madified)

084

[ S



State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR EDGAR T. THORNTON, III

DEPUTY SECRETARY

6 May 1996

Mr. Court Fesmire, LAAO AIP
. Point of Contact

Department of Energy

Los Alamos Area Office

MS A31le6 :

Los Alamos, NM 87544

SUBJECT: Review of Los Alamos National Laboratory‘’s (LANL)
Environmental Restoration (ER) Project Resource
Conservation Recovery Act Facility Investigation (RFI)
Work Plan for Los Alamos and Pueblo Canyons, Field Unit
(FU) 4, Operable Unit 1049

Dear Mr. Fesmire:

This conveys New Mexico Environment Department (NMED), Department
of Energy Oversight Bureau’s (DOE OB) review of the referenced
Work Plan. Our focus was on Chapter 7, Sections 7.3 through
7.3.3.1.4. The following comments are provided for the purpose
of communicating the results of the DOE OB review. These
comments are not provided or intended for the purpose of
representing the regulatory position of the New Mexico
Environment Department. Under the Site-Specific Protocol
currently being negotiated, DOE will be afforded a 20-working-day
review and comment period after which, this review will be
available for release to applicable agencies.

GENERAL COMMENTS

1). It should be noted that anthropogenic and/or elevated
constituents have been detected in the deep aquifer. Historical
data collected by LANL’s Environmental, Safety and Health, Water
Quality & Hydrology Group (ESH-18) and DOE OB show evidence of
possible contaminant migration to the deep aquifer:

) In 1991, TW-2 showed elevated tritium (*H) at 1800 pCi/L

{(LANI,, 1991 ES Report). °‘In 1993, ESH-18 detected chloride
at 39 mg/L and sulfate at 25 mg/L at TW-4 (LANL, 1993 ES

AR
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Canyons OU Work Plan Review
May 6, 1896

Report) In 1994, DOE OB sampled TW-4, and strontium-90
(¥Sr) was detected at 6.59 (31.00) pCi/L. 1In 1993, TW-1
showed elevated uranium, tritium, total lead and
nitrate/nitrite.

DOE OB recommends an investigation of the deep aquifer in the
Acid/Pueblo Canyon area and the installation of deep-aquifer

monitoring well upgradient of test well TW-1.

2). Based on historical data and general observations, DOE OB
suggests that the source of ground water within canyon alluvium
from the DP/Los Alamos Canyon confluence to approximately LAO-5
may be from DP Spring and intermittent surface-water flow in DP
Canyon. Ground water issuing from DP Spring appears to
infiltrate rapidly and may enter Los Alamos Canyon through a
saturated zone or underflow within the alluvium of DP Canyon.
This possible ground-water zone or conduit may be entirely or
intermittently connected to saturated alluvium in Los Alamos
Canyon at LAO-2. Hence, ground water within the Los Alamos
Canyon alluvium may be subdivided into two distinct ground-water
occurrences; one located at some unknown distance upgradient of
the DP and Los Alamos Canyon confluence, and one located between
the mouth of DP Canyon and the vicinity of LAO-4.5. 1If this
interpretation is correct, then LANL’s conceptual model for Los
" Alamos Canyon shallow ground-water system will need to be re-
evaluated. DOE OB also recommends monitoring of DP Spring and DP
Canyon surface water, and investigating (e.g., bromide tracer
test) the possible connection between DP Spring and ground water

within the alluvium at LAO-2.

DOE OB collected surface-water samples at the mouth of DP Canyon
on June 21, 1995 and July 16, 1995, and ®Sr results were 46.1
(£5.2) pCi/L, and 15.0 (13.0) pCi/L respectively. Hence, ®8r
contamination in ground water may vary from year co year due to
surface-water 1nf11tratlon. Characterization may be difficult
since the source of ®Sr and other possible contaminants has not

been contained or removed.

DOE OB has two recommendations concerning the intermediate
aquifer at LANL:

o] The installation of an additional intermediate well near
LAO-4.5 to monitor possible migration or seepage of
contaminants beneath ground water within canyon alluvium,

between LAC-2 and LAO-4.5.



Page 3
Canyons OU Work Plan Review
May 6, 1986

o Continuous water-level recording at LAOI-1.5, LAOI(B)-1.1
and LAOI(A)-1.1 during purging events. In addition, water
levels at POI-4 should be obtained for correlation with any
drawdown observed at TW-1A. Such data may yield additional
hydrologic information (e.g., fracture intersection).

3). DOE OB has concerns over the re-mobilization of contaminants
within the canyon alluvium vadose zone at Technical Areas (TAs) -
2 and TA-41. Water levels within the alluvium could rise to a
point at which ground water may come into caontact with
contaminates (e.g., ®¥Sr) in the vadose zone, and therefore,
introduce or re-mobilize into ground water via dissolution.
Characterization of ground water near the referenced TAs may be
difficult since the contaminant source may still exist. DOE OB
recommends monitoring ground water during both low- and high-head
conditions, evaluating any variations, and possibly remediating
contaminated areas which may come into contact with ground water.

4). Several lines of evidence suggest that some recharge to
Basalt Spring may be from near-by surface-water infiltration, and
that Basalt Spring may not entirely represent intermediate ground

water:

o At approximately 7:30 a.m. on April 17, 1996, DOE OB staff
observed gurface-water (effluent water from Los Alamos
County Sewage Treatment Facility) flow in Pueblo and Los
Alamos Canyon below the Pueblo confluence at <1 gpm, and at
8:25 a.m., observed little or no flow in the active channel
above Basalt Spring, suggesting that the outfall at the
treatment facility had been temporarily turned off. Basalt
Spring was flowing; nowever, DOE OB noted that flow had
decreased due to the presence of high water-marks (still
wet) on structures (boulders, sticks, etc.) within the
surface-water flow path downstream from the spring discharge
point. The sewage treatment facility was contacted that
day, and confirmed that the outfall had been turned off at
approximately 9:00 p.m. on April 16, 1996 and turned back on
at approximately 9:00 a.m. on April 17, 1996.

&) Temperature of Basalt Spring water was 7.2 ° C on April 17,
1996, and does not correlate with that of intermediate
ground-water temperatures at TW-1A, which has a temperature
of approximately 16.3 ° C (measured by DOE OB on June 6,
1995). This abnormally low temperature of Basalt Spring
water suggests nearby recharge.
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o] On May 25, 1995, LANL's ESH-18 and DOE OB sampled Basalt
Spring at a location considered to the be the spring source;
however, on November 15, 1995, DOE OB observed that flow had
completely ceased at this particular location. Basalt
Spring may have discharged greater volumes of water in May
due to an increase in surface-water flow due to the mixing
of snow-melt runoff in Los Alamos Canyon with sewage
treatment-plant outfall water.

Therefore, DOE OB cautions against the use of Basalt Spring as an
intermediate ground-water monitoring location. LANL may want to
utilize Los Alamos Spring, which is located approximately 0.2 mi
east of Basalt Spring. This spring issues from the north-facing
side of Los Alamos Canyon at an elevation approximately 40 ft
directly above the active channel. Hydrochemical data obtained
by DOE OB during 1994 and 1995 and general observations suggest
that this spring may represent some type of intermediate ground
water. Data concerning Basalt and Los Alamos Springs were
submitted to DOE and LANL in a letter dated July 28, 1995.

§). DOE OB recommends that LANL continue drilling to the deep
aquifer at the proposed intermediate wells if intermediate ground
water is not encountered. This would be cost effective, yield
much needed hydrogeologic and hydrochemical information (e.g.,
flow gradients, water quality, etc.), and other data which might

address contaminant migration.

6). DOE OB has concerns over the movement of contaminants (e.g.,
storm-water run-off) from sites near the edge of canyon walls and
the possibility that contaminants are entering active channels
within Los Alamos and Pueblo Canyons and their tributaries.
During storm-water run-off events, contaminants may become re-
mobilized in solution (if soluble) into surface water and ground
water. Insoluble constituents may be transported in suspended
sediment during run-off events, and ultimately deposited
downstream (San Ildefonso Pueblo, Rio Grande, Cochiti Lake,
etc.). DOE OB collected storm-water samples at Los Alamos Canyon
and State Road 4 on September 7, 1995, and data show that the
‘radionuclides ®Sr, ®*pu, ®"*py, *am and '"'Cs are bein%
transported in suspended sediment. The radionuclide *Sr was
detected in solution. Data concerning this sampling event .were
submitted to DOE and LANL in a letter dated January 12, 1996.

DOE OB recommends that measures be implemented in a tlmely manner
to contain suspected and known contamination sources (e.gq.,

SWMUs) .
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Please feel free to contact Michael Dale at 672-0449 if any
question arise.

Sincerely,

/ééZ%%QKQL/é;%;»z:Ckilglw

Steve Yanicak, NMED, DOE Oversight Bureau, LANL POC
New Mexico Environment Department

SY:mrd
cc: Neil Weber, NMED, Chief, DOE Oversight Bureau

Mat Johansen, DOE LAAC, MS A3lsé
Bob Simeone, DOE LAAO, MS A3lsé
Allyn Pratt, LANL, EES-13, MS J521
Steve Rae, LANIL, ESH-18, MS K490



State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 " MARKE. WEIDLER
GARY E. JOHNSON ' SECRETARY
GOVERNOR EDGAR T. THORNTON, Il
21 May 1996 DEPUTY SECRETARY
Mr. Court Fesmire, LAAO AIP
Point of Contact

Department of Energy
Los Alamos Area Office
MS A316
Loa Alamos, NM 87544
SUBJECT: Recommendations concerning the prioritization of Solid Waste

Management Units at Los Alamos National Laboratory, New Mexico

Dear Mr. Fesmire:

As part of DOE OB’'s oversight of the Environmental Restoration Project, we
recommended that LANL focus its efforts (i.e., cleanup, stabilization, etc.)
to SWMUs that contain high concentrations of surficial contaminants, both
radionuclides and non-radionuclides, that are subject to transport during
surface-water run-off events. For example, Rad- and Chem-Van data obtained at
E-F firing site (TA-15) show gross beta at 1,469 pCi/g, lead at 335 ppm and
uranium at 2291 ppm in soil/sediment within a drainage located south of the
site (LANL, RFI Report for PRSs at TA-15, 1995). The drainage extends to
Potrillo Canyon; therefore, primary or fixed contaminants may have been
transported into Potrillo Canyon. Other sites include: 1) SWMU 31-056(c),
which contained PCBs as high as 33,000 ppm that may have re-mobilized by
erosional processes and deposited downstream (LANL, NOD for SWMU 3-056(c},
Expedited Cleanup Status Report, 1996), 2) SWMU 1-001(d), located on the south
facing hillgide of Los Alamos Canyon, which contains concentrations of
plutonium-239/240 (7,282 pCi/g), mercury (1,770 ppm), chromium (398 ppm) and
lead {548 ppm) of which may be entering Los Alamos Canyon and ultimately the
Rio Grande (see LANL, Remedial Action Plan for SWMU 1-001(d) Hillside, 1996},
and 3) SWMU 21-001(k), located on the north-facing side of DP Canyon, contains
plutonium~-239/240 at 46,000 pCi/g, and field observations at this SWMU show
that erosional processes are occurring (see LANL, Phase Report 1C, TA-21

Operable Unit, 1994).

If there are any questions concerning this matter please contact me at 672-
0448 or Michael Dale at 672-0449.

Sincerely,

Je’zfzw %w&x«t/\—

Steve Yanicak, NMED, DOE OB, LANL POC
MNew Maxico Environment Department

8Y:mrd

AT E A R
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SWMU Prioritization at LANL
21 May 1396
Page 2

cc: Neil Weber, NMED, Chief, DOE Oversight Bureau
Benito Garcia, NMED, Chief, HRMB
Jim Piatt, NMED, Chief, SWQB
Marcy Leavitt, NMED, Chief, GWQB )
Mat Johansen, DOE LAAO, MS A316Bob Simeone, DOE LAAQ, MS A3lé
Bonnie Koch, DOE LAAO, MS A31l6
Everett Trollinger, DOE LAAC, MS A31ls
Mike Gilgosch, DOE LAAO, MS A31l6
Joseph Mose, DOE LAAO, MS A316



State of New Mexico.

ENVIERONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993

Los Alamos, New Mexico 87545 : MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR
EDGAR T. THORNTON, IIf
DEPUTY SECRETARY

20 June , 1996

Mr. Mat Johansen, LAAO AIP
Point of Contact
Department of Energy
Los Alamos Area QOffice

~MS A316
Los Alamos, NM 87544

SUBJECT: Data submittal concerning sediment sampling, Field Unit
4, OU 1049, Los Alamos Canyon Reach LA2, Los Alamos

National Laboratory

Dear Mr. Johansen:

The New Mexico Environment Department (NMED) Department of Energy
Oversight Bureau (DOE OB) staff performed split-sampling with
Field Unit 4 at the referenced canyon reach. Results (Tables 1
and 2) are being submitted for your review as stated in the
Agreement-in-Principle Umbrella Protocol. Under the Site-
Specific Protocol currently being negotiated, DOE will be
afforded a 20-working-day review and comment period after which,
the data will be available for release to applicable agencies.
Contact Chris Hanlon-Meyer at 827-1536 or Michael Dale at 672-
0449 if you have any questions concerning this matter.

Sincerely,
’ %f't)f .
(7;‘-’ s S P Co S

Steve Yanicak, NMED, DOE Oversight Bureau, LANL POC
New Mexico Environment Department

attachments

SY:mrd
cc: Neil Webex, NMED, Chief, DOE Oversight Bureau

Bob Simeone, DOE LAAO, MS A31l6
Allyn Pratt, LANL, EES-13, MS J521
Steve Rae, LANL, ESH-18, MS K490
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Table 1 - NMED DOE Oversight Bureau sediment results, Field Unit 4, OU 1049, Los Alamos Canyon Reach LA2: Metals (Preliminary).

SAMPLE As* Ba* Ber  Cd* COr* HgAs
[s] _Date g (mona) (moke) (morko) (moa) (marka)

#1 ssne 3 1o* 08 <05 29 02
#43 snsPe 2 40 <05 <05 8 <0.1
REPORTING LIMIT . 10 10 05 05 1 0.1

A . USEPA METHOD 8010
A . USEPA METHQD 7471
* DUPLICATE PRECISION NOT WITHIN CONTROL LIMITS



Table 2 - NMED DOE Oversight Bureau sediment results, Field Unit 4, OU 1049, Los Alamos Canyon Reach LA2: Radionuclides (Preliminary).

Gerass Gross

SAMPLE Alpha Beta

B _Date s

#31 5/16/98 112 10 211 >

#48 5116196 419 o050 771 ose
INSTRUMENTMETHOD USED:
Strontium-B0 -Gas proportional
c 137-G P DY
A i 241 - Mphl p Py

Plutonium-236/2408.238 - Alpha spectroscopy
Uranium-234/235/238 - Alpha speciroscopy
Total i ser-induced kinetic ph
- Gas prop

PR
Lo ¥

Gross alphabet:

Total
Uranium

5.268
353

- Gl yne ol ung

o
.48

234U
ieciigl

1.82
1.36

unc (pC¥gl wunc (pGilgl unc [eCUQl ung  [RCUW  ung

024
018

235U

0.12
0.08

003
0.02

238U

179 o024
1.27 o018

$r-80

33
1.08

570
047

Pu-238/240 Pu-238 Am-241
{aCllgl ync  (pCligl
540 oes 008 go2 155
0.4 oos 010 o003 069

0.20
010

Cs-137
{pCirgl

186
423

o
el
f2]

0302



State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/.J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR EDGAR T. THORNTON, Il
25 June 1996 DEPUTY SECRETARY
Mr. Mat Johansen, LAAQ AIP
Point of Contact

Department of Energy
Los Alamos Area Office
MS A31lé
Los Alamocs, NM 87544
SUBJECT: Review comments concerning Los Alamos National Laboratory‘s (LANL)

Draft Environmental Impact Statement (EIS) for thae Medical Isotope
Production Project: Molybdenum-99 and Related Isotopes

Dear Mr. Jchansen:

The following DOE OB review comments were initially submitted to the DOE NEPA
Section via NMED letter correspondence dated February 18, 1995. It should be
noted that due to the short turn-arcund time required for review submittal and
because the DOE OB responded during a public comment period, the referenced
comments were never officially provided to the DOE LAAO POC. In order to keep
all DOE OB correspondence consistent with the Site Specific Protocol currently
being negotiated, these comments are now being provided to you for
completeness of interagency record keeping. The following comments convey the
New Mexico Environment Department (NMED), Department of Energy Oversight
Bureau’s (DOE 0OB) review of the referenced EIS. The following comments are
provided for the purpose of communicating the results of the DOE OB review.
These comments are not provided or intended for the purpose of representing
the regulatory position of the New Mexice Environment Department.

GROUND WATER AND SURFACE WATER., LANL
1. Page 3.38, Section 3.3.2.9 Required Modifications

General Statement: While it is true that the cooling-water leak at the
Omega West Reactor {OWR) readtor has been stopped, it is unclear what
remediation activities have taken place sgince the leak was digscovered.

A comprehensgsive report ¢of the extent of surface and subsurface
contamination and the remediation activities completed to date should be
included in the Draft EIS in order to make a reasonable determination as
to whether the reactor should be re-started. Additionally, for the
Omega West Reactor/Chemistry and Metallurgy Research Facility
Alternative the NMED DOE OB staff recommends that OWR asafeguards be
installed to prevent future releases from underground piping, such as
water-flow rate instrumentation with alarms that would detect water loss
and notify process control technicians. Other reactor-hardware upgrades
described in the Draft EIS need to be clarified for further review.

2. Page 4.29, Section 4.2.6.3 Site Stability
Comment: The text mentions that the Pajarito Plateau is dominated by
three prominent fault zones, but fails to acknowledge that the trace of

the Guaje Mountain Fault passes near the cooling towers of the OWR at
TA-2. In the event OWR is re-started, has the Guaje Mountain Fault been

AR A
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DOE OB Review of LANL's Draft EIS for Molybdenum-99 and Related Isotopes

June 25, 1996
Page 3

Los Alamos Canyon be funded and implemented if the DOE is seriously
considering the Omega West Reactor/Chemistry and Metallurgy Research
Facility Altermative. The recommended ground-water monitoring system
could be addressed in a timely manner by implementing the LANL Ground
Water Protection Management Program Plan (GWPMPP).

5. Page 4.46, Section 4.2.14.2 Low-Level Wastes

General Statement: Has there been a performance assessment of TA-50's
current and future low-level radionuclide waste-treatment capabilities
(with all proposed up-grades) to address the Omega West
Reactor/Chemistry and Metallurgy Research Facility Alternative? TA-50
is currently experiencing problems with the present site-wide
radionuclide waste stream it processes. Will TA-50, a facility that
still utilizes "sixties technology" be able to adequately address the
increased waste stream from Mcly-99 target preparation and target

dissolution?

If there are any guestions concerning this matter please contact me at 672-
0448.

Sincerely,

Riphrs Sncast —

Steve Yanicak, NMED, DOE OB, LANL POC
New Mexico Environment Department

SY:mxd

cc: Neil Weber, NMED, Chief, DOE Oversight Bureau
Elizabeth Withers, DOE LAAO, MS A31l6
Steve Rae, LANL, ESH-18, MS K450



State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993 .
7 Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
cz:g’gkgg“e mber 9, 1996 EDGAR T. THORNTON. I1I
DEPUTY SECRETARY

Mat Johansen, DOE LAAO AIP POC
U.S. Department of Energy

P.0O. Box 1663, MS A31le

Los Alamos, NM 87545

RE: Review of Los Alamos National Laboratory’s “Task/Site
Workplan for Operable Unit 1043" dated November 1995

Dear Mr. Johansen:

DOE Oversight Bureau (DOB) has reviewed the subject document.

The following comments are provided for the purpose of
communicating the results of the review. They are not provided
or intended for the purpose of representing the regulatory
position of the New Mexico Environment Department. This review is
offered as a supplement to an earlier review transmitted in a
letter to Court Fesmire dated May 6, 1996 which focused on
Chapter 7 Sections 7.3 through 7.3.3.1.4. The comments included
here are consistent with recent discussions between the DOE OB

and LANL FU-4 staff.

General Comments:

1. DOE OB staff appreciate the effort that has gone into the

preparation of this document. It describes investigations
which appear to be appropriately designed to answer
important questions regarding the characterization of
sediment, surface water and ground water in Los Alamos and

Pueblo Canyons.

2. We suggest that LANL take interim measures to stabilize any
known areas of significant contamination in sediment units
from further migration until appropriate final measures can

be implemented.

Specific comment:

1. § 5.1.5, Impacts Through Contaminant Transport

We suggest that LANL perform investigations to confirm the
conceptual model related to the depth of sedimentary units and
any buried sedimentary units that may have been affected by
laboratory activities. Sampling at the bottom of the sedimentary
units may be required to define the vertical extent of

| AR
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Steve Yanicak to Mat Jochansen Page 2 of 2

Review of Task/Site Workplan for OU 1049
September 9, 1996

2. § 7.2.2.1.2, Reach LA-2

It is unclear to us why the entire DP Canyon reach is not

- included in the investigation of reach LA-2. DOE OB's
observations show that a large amount of storm water enters Los
Alamos Canyon from DP Canyon, and LANL historical data and more
recent DOE OB data show that contaminants are being transported
in the dissolved and suspended-sediment fractions of storm water.
We believe that a large portion of the contamination in reach LA-
2 is a result of contaminant migration from DP Canyon; therefore,
we suggest the inclusion of DP Canyon in the LA-2 investigation.

3. § 7.3.3.1.1, Page 7-39, Surface Water Sampling

“The number and location of surface water samples will be
determined in the field based on the availability of water at
the time of sample collection.”

Surface-water samples should be collected in conjunction with
runoff from precipitation and spring snow melt. Information is
needed on the physical transport of contaminants in suspended and
bed-load sediments and dissolved phase. This information should
then be comgared to Purtymun et al. 1990, 6992, and other
applicable historical data.

If there are any questions, please contact me at 505-672-0448 or
Chris Hanlon-Meyer of the DOE Oversight Bureau Technical Support

staff at 505-827-1536.

- Sincerely,

. ¢
ﬁéﬁ%%;ﬁézzw/ ‘$t4C)¢/£\-~h\\k
" 8Steve Yanicak
NMED LANL POC

SY:CHM:chm

cc: Neil Weber, NMED, Chief DOE OB
John Parker, NMED, DOE OB
Benito Garcia, NMED, Chief HRMB
Jim Piatt, NMED, Chief SWQB
B. Simeone, DOE FU-4 FPC, MS A3lé
A. Pratt, LANL, FU-4 FPL, MS J521
D. Broxton, LANL FU-4
P. Longmire, LANL FU-4

e1\oftice\wvpwin\wpdoes\lanl\rers_rvw chm Septembar 9, 1396
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REFERENCE CONDITIONS FOR LOS ALAMOS NATIONAL LABORATORY STREAMS
USING BENTHIC MACROINVERTEBRATE ASSESSMENT IN UPPER PAJARITO CANYON

RALPH E. FORD-SCHMID
New Mexico Environment Department, Department of Energy Oversight Bureau, 2044 A Galisteo St., Santa Fe, N M 87502

Abstract—Benthic macroinvertebrates and water samples were collected at three stations in upper Pajarito Creek
and at one station in each of two first-order tributaries to Pajarito Creek at LosAlamos National Laboratory (LANL).
A total of 63 taxa were identified from the five stations. Number of taxa per study location ranged from 25 to 35
and standing crop ranged from 2351 (no/m? to 11,212 (no/m?). EPT/EPT + Chironomid ratios, a measure of
community balance, ranged from 0.17 to 0.84, while another measure of community balance, the Shannon-Weaver’s
index of diversity, ranged from 2.48 to 3.53. The Winget and Mangum CTQd index, a measure of non-organic
perturbations, ranged from 72.5 to 89.1, and the Hilsenhoff Biotic Index (HBI), a measure of the presence of
organic perturbation, ranged from 4.20 to 6.92. Habitat assessments indicate that four of the five stations were
comparable, whereas the station farthest downstream in Pajarito Canyon displayed effects of embeddedness, chan-
nel alteration, scouring and reduced flow. The HBI = 6.92, calculated for Starmer Spring station (ST 0.5), indicates
fairly poor water quality with substantial organic pollution likely. The complete absence of the scraper functional
feeding group, the dominance of the community by one tolerant midge, and the presence of mats of filamentous
algae at Starmer Spring indicate a community structure that is tolerant of nutrient enrichment. The State of New
Mexico water-quality standards for livestock watering and wildlife habitat were met at all stations, while the
fisheries acute standard for aluminum (750 pg/L) was exceeded at the station farthest downstream in Pajarito
Canyon. The 11 metrics used to compare sites indicate that the farthest upstream station in Pajarito Canyon (PA

9.0) is appropriate for use as the reference condition for future comparisons of streams at LANL.

INTRODUCTION

As part of a program to monitor water and habitat quality at Los Ala-
mos National Laboratory (LANL), New Mexico Environment Depart-
ment (NMED), Department of Energy Oversight Bureau (DOE ORB) per-
sonnel collected benthic macroinvertebrate and water samples in upper
Pajarito Canyon and two of its perennial tributaries, between July | and
August 9, 1994, The five locations studied (Fig. 1) are: Station PA 9.0 -
Pajarito Creek, 5 m below its confluence with Starmer Gulch; Station PA
8.7 - Pajarito Creek, 5 m below its confluence with Bulldog Gulch; Sta-
tion PA 6.7 - Pajarito Creek, 10 m above its confluence with Two Mile
Canyon; Station BU 0.01 - Bulldog Gulch, approximately 23 m upstream
from its confluence with Pajarito creek; Station ST 0.5 - Starmer Guich,
approximately 800 m upstream from its confluence with Pajarito Can-
yon, 2 m upstream from Starmer Spring.

One purpose of this monitoring was to determine baseline conditions
that could be used as a reference for future surface-water quality moni-
toring studies at LANL. Surveys conducted in most of the canyon sys-
tems at LANL have located springs and short perennial reaches that sup-
port macroinvertebrate communities. The quantity and quality of aquatic
habitat is limited in the majority of these canyons, with the exception of
upper Pajarito Canyon. Surveys indicate that upper Pajarito Canyon has
optimum habitat consisting of gravel/rubble riffles, plunge pools, stable-
vegetated undercut banks, healthy riparian vegetation, and perennial flows
supplied by numerous springs.

General setting

LLANL is located west of the Rio Grande in Los Alamos County, ap-
proximately 40 km northwest of Santa Fe, New Mexico. Geologically,
LANL is located on the Pajarito Plateau, an area of deeply dissected Qua-
ternary volcanic deposits and Tertiary fill of the Espafiola Basin (Stone et
al., 1993). The volcanics belong to the Bandelier Tuff, largely rhyolitic ash
flows and pumice falls that were derived from the Valles caldera in the
Jemez Mountains (Purtymun, 1980). The basin fill is represented by the
Puye and Tesuque Formations. Perennial, interrupted, and ephemeral
streams flowing easterly to the Rio Grande dissect the plateau into many
narrow, finger-like mesas separated by narrow deep canyons. The average
elevation of the mesas is approximately 2134 m. From an elevation of
approximately 1890 m at White Rock, the plateau ends in sheer cliffs,
dropping to 1646 m at the Rio Grande (Cross, 1994). The major canyons
that cut across the plateau are Guaje, Rendija, Barrancas, Bayo, Pueblo,
Los Alamos, Sandia, Mortandad, Pajarito, Water, Ancho, and Frijoles.

Springs at elevations between 2408 m and 2713 m on the eastern slopes

of the Sierra de Los Valles supply perennial base flow to the headwaters
of Guaje, Los Alamos, Pajarito and Water canyons (Abeele et al., 1981),
These springs are located west of LANL property. Other springs and
perennial reaches located in the western one third of LANL property
have received little attention and are the subject of this report.

Study area

The vegetation of this study’s canyon systems are generally of a mixed-
conifer type, consisting of Douglas fir (Pseudotsuga menziesii), white fir
(Abies concolor), ponderosa pine (Pinus ponderosa), and Gambels oak
(Quercus gambelii). The mixed-conifer community prevails on north-
facing slopes, while the south-facing slopes are drier and support a pon-
derosa pine/Gambel’s oak community. The average annual precipitation
in the vicinity is 475 mm. Summer rain showers during July and August
account for 36% of the area’s annual precipitation. (Anonymous, 1992a).

Springs, at elevations between 2225 m and 2286 m, supply base flow
to Caiion de Valle, Starmer Gulch and Pajarito Canyon. Riparian vegeta-
tion and algal growth noted in 1992 (Anonymous, 1993) indicate that
the springs in Starmer Gulch and Pajarito Canyon are perennial. Springs,
at elevations between 2252 and 2255 m, supply base flow to another
southern tributary to Pajarito Canyon. These springs are referred to as
Keiling and Bulldog Springs, and the tributary is referred to as Bulldog
Gulch. Bulldog Gulch joins with Pajarito Canyon at 35°51°23" N lat.;
106°19753" W long. (approximately 500 m downstream from the Starmer
Gulch junction). These springs discharge from units D or E of the Tshirege
Member of the Bandelier Tuff (Rogers, 1995). This study documents
water-quality parameters and the benthic macroinvertebrate communi-
ties present below these springs and in the perennial reaches of Starmer
Gulch and upper Pajarito Canyon.

Station designations

All sample stations in major canyons are designated by incorporating
the first two letters of the canyon name and the distance in miles from
them to the Rio Grande, as determined from USGS topographic maps
(scale 1:24000). For tributaries to major canyons, the station designation
is the first two letters of that canyon name and the distance from its junc-
tion with the mamn canyon. For example, station PA 9.0 is located in
Pajarito Canyon, 9.0 mi upstream from the Rio Grande, at the confluence
of Starmer Gulch and Pajarito Creek. A sample collected in Starmer gulch,
16 m above the confluence with Pajarito Creek, would be designated ST
0.01. A sample collected in Pajarito Creek, below the confluence of
Starmer Gulch would be designated PA 9.0,
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FIGURE 1. Location of upper Pajarito Creek, Bulldog Guich and Starmer Gulch stations.

METHODS
Benthic macroinvertebrates

Three replicate, modified-Hess circular (Jacobi, 1978) samples (0.059
) were collected from rubble substrate that represented the best habitat
quality at each location. Samples were stored individually in 70% ethyl
alcohol for analysis by Dr. Gerald Z. Jacobi of New Mexico Highlands
University. Samples were sorted in their entirety and macroinvertebrates,
with the exception of Chironomidae, were enumerated and identified to
the lowest taxonomic level possible using available keys (Merritt and
Cummins, 1984; Pennak, 1989; Usinger, 1956; Wiggins, 1978 and
Baumann et al., 1977). Chironomidae were enumerated and identified to
the genus level by Daniel L. McGuire of McGuire Consulting, Espaiiola,
NM, using available keys (Coffman and Ferrington, 1984; Hilsenhoff,
1981; Oliver et al., 1978 and Wiederholm, 1983).

Habitat assessment

Benthic invertebrate habitat quality was rated using the U. S. EPA’s
Rapid Bioassessment Protocol 111 (RBP 1II) (Plafkin et al., 1989). This
method rates nine habitat parameters (Table 1) and weights the scores
according to their degree of importance to benthic macroinvertebrate
communities. Habitat parameters are assigned to one of three categories:
primary (substrate and instream cover), secondary (channel morphol-
ogy), and tertiary (riparian and bank structure). The range of scores for

parameters is 0-20 for primary, 015 for secondary, and 0-10 for ter-
tiary. All nine parameter scores are totaled and the maximum score a site
can receive is 135.

In the EPA-RBP 111, flow is considered a primary habitat parameter
and is scored from 0 to 20 for flows ranging from <0.5 cfs (14.2 L/sec) to
>2 cfs (56.6 Lisec). The flow scoring range was modified to account for
flows normally encountered at LANI. because base flows in LANL
streams are normally <15 L/sec and resulted in a score of 0 for all streams.
Flows of 0.31-1.6 L/sec were scored 0-5; flows of 1.61-3.2 L/sec - 5~
10, flows of 3.21-9.5 Li/sec - 10-15; and flows of 9.51-15.7 L/sec - 15~
20. Flow was measured monthly from February through November, 1995
with a bucket and stopwatch at natural waterfalls. Three to five such
measurements were averaged for each station and the lowest monthly
value was considered base flow for the purpose of habitat assessment.
Where there were no natural falls, flow was visnally estimated. Flow
data used in this report will be presented in a forthcoming NMED report
detailing water quality and flow characteristics of LANL. springs and
streams.

Water quality sampling
To aid in assessing the suitability of each location for colonization by
macroinvertebrates, field parameters (pH, dissolved oxygen, specific
conductance, and temperature) were measured at each station. Water
samples were collected for analysis by the Scientific Laboratory Divi-
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TABLE 1. Habitat quality assessment for upper Pajarito Creek, Bulldog Gulch and Starmer Gulch stations.

LANL REFERENCE
FOR STREAMS

HABITAT PARAMETER PA90 PASB7 PAB.7 BU0.01 8T 0.5
Date 22-Jul-94 22-Jui-84 22-Jul-94 9-Aug-94 22-Jul-94
Latitude 35 51 31 355123 355114 355123 3551 31
Longitude 106 21 20 106 198 53 106 17 46 106 18 53 106 20 21
Elevation 2243 m 2225 m 2164 m 2231 m 2271 m
Bottom substrate instream cover 15 15 10 14 11
Embeddedness 16 19 6 11 16
Flow 8 9 6 3 4
Charnnel alteration 12 15 7 12 11
Bottom scouring and deposition 9 15 7 12 9
Poolfiffle, run/bend ratio 12 11 10 15 15
Upper bank stability 10 10 10 10 10
Bank vegetative protection 10 10 10 10 8
Streamside cover 9 ] g 8 10

Total Score 101 113 75 95 95

sion (SLD) of the New Mexico Department of Health for total and dis-
solved metals, nutrients, and general water chemistry. Samples analyzed
for dissolved metals were passed through a 0.45 micron filter prior to
shipment to SLD. Samples analyzed for total and dissolved metals were
preserved with nitric acid. Samples analyzed for nutrients were preserved
with sulfuric acid. All samples were stored on ice at 4°C until analyzed
at SLD. Water quality sampling methods were in accordance with the U.
S. EPA-approved Quality Assurance Project Plan for Water Pollution
Control Programs {Anonymous, 1992b).

Data analysis

This assessment modified metrics (calculations used for comparisons
in biological assessments) found in the EPA-RBP III for use in streams
and rivers. Taxonomic data were entered into a computer program
(BASICA, developed by M. D. and G. Z. Jacobi), which incorporates a
data base of over 550 macroinvertebrate taxa found in New Mexico
streams. This program calculated the metrics used in this report. A com-
plete description of these common metrics can be found in (Klemm et
al., 1990; Plafkin et al., 1989, or Garn and Jacobi, in press ). The follow-
ing metrics were used in this report (G. Z. Jacobi, unpubl. report for
Camp, Dresser McKee, 1994),

“Eleven metrics were selected as indices of comparison because
individual taxa as well as total communities respond to stress (flow
regime, sediment loading, organic and toxic pollutants, thermal varia-
tion, etc.) in different ways. The selected metrics, which encompass
a wide range of benthic macroinvertebrate sensitivity to environ-
mental perturbation, included (1) Standing crop (macroinvertebrate
density, No/m?); (2} Taxa richness (number of taxa per study loca-
tion); (3) CTQ, - community tolerance dominance quotient, from
Winget and Mangum (1979) BCI - biotic condition index method-
ology; (4) HBI - Hilsenhoff’s biotic condition index (Hilsenhoff,
1988); (5) EPT Index (the number of Ephemeroptera, Plecoptera
and Trichoptera taxa present); (6} EPT/EPT + Chironomidae (total
number of organisms in Ephemeroptera, Plecoptera, and Trichoptera/
EPT +Chironomidae); (7) Community loss (the number of taxa at a
reference location minus the number of common taxa/the number
of taxa at the comparison location) which is related to similarity
between sample locations; (8) Percent dominant taxon (the taxon
which contained the greatest number of organisms at each study
location); (9) Diversity index (d) which reflects the number of speci-
mens in the various taxa and the richness of the taxa; (10) Scrapers/
scrapers + filtering collectors feeding groups; and (11) Shredders/
total number of organisms in the sample.”

These criteria (Table 2) were used to assign scores for characterizing
macroinvertebrate communities at a particular location (Garn and Jacobi,
in press). The individual scores for each station were totaled to obtain
the Biological Condition score and compared to the reference location
total Biological Condition score. The reference location was selected to
best represent the least perturbed stream or spring brook reach within
LANL.

The categories defined by the Hilsenhoff Biotic Index (Table 3) were
originally intended to evaluate samples collected in spring and fall.
Samples collected from organically enriched streams during the summer
tend to have much higher HBI values (Hilsenhoff, 1987). All data used
in this study were collected in July and August and therefore may over-
estimate the degree of organic pollution. Adequate seasonal correctional
factors have yet to be developed; therefore, I have used the next lower
(better) assessment category of the HBI for determining the degree of
organic pollution present. Macroinvertebrate samples, collected in April
1995 will be used to verify the results of this study.

RESULTS AND DISCUSSION

Biolegical assessment of upper Pajarito Creek, Bulldog Gulch and
Starmer Gulch stations

Results of the benthic macroinvertebrate survey and the analysis of
these data from upper Pajarito Creek, Bulldog Gulch, and Starmer Gulch
are listed in Tables 4 and 5. The habitat analysis results are listed in Table
1. It should be noted that three genera of Chironomidae, identified from
Starmer Gulch and upper Pajarito Creek, are uncommon in New Mexico,

TABLE 2. Metric scoring criteria {based on those of Garn and Jacobi, in press).

Scoring Criteria
score; & 4 2 Q
Standing Crop{No/m2)® 50-149% 35-49% or 20-345% or <20% or
150-188% 200-249% >250%
No. of Taxa @ >80% 60-79% 40-59% <40%
cTo,® >85% 70-84% 50-69% <50%
HBI™ >85% 70-84% 50.69% <50%
EPT Index ® »>90% 80-89% T0-78% «70%
EPT/EPT+Chironomidae™ >75% 50-74% 25-49% <250%
Community Loss® <0.5 05-1.4 15-3.9 >4.0
Dominant Taxon™ <20% 20-29% 30-39% >40%
Diversity™ »3.0 2.00-2.99 1.00-1.99 <1.00
SciSc. + FIL CL® »50% 35-45% 20-34% <20%
Shredders/Total®™ >50% 3549% 20-34% <20%
® score is a ratio of study site to reference site x 100.
b score is a ratio of reference site to study site x 100.
@ range of values obtained-comparison to reference station.
@ actual % composition for study and reference station.

TABLE 3. Evaluation of water quality using the family-level biotic index
(Hilsenhoff, 1988, table 2),

Biotic index Water Quality Degree of Organic Poliution
0.00-3.75 Excellent Organic pollution uniikely
3.76-4.25 Very Good Possible slight organic pollution
426 -800 Good Some organic pollution probable
501-575 Fair Fairly substantial poliution likely
5.76-8.50 Fairly Poor SBubstantial poliution likefy
651-725 Poor Very substantial poliution likely
7.26-10.00 Very Poor Severe organic pollution likely
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TABLE 4. Metric calculations for upper Pajarito Creek, Bulldog Gulch and Starmer
Gulch stations.

Btations
Metric PA 9.0 PR 8.7 BR 6.7 BU 6.61&T 0.5
reference

Calculated Value
Standing Crop (No./m2) 2589 6562 2913 2351 11212
Ro. of Taxa 25 25 32 25 35
BCI{CTRA} 80.0 77.9 89.1 72.5 85.8
HBI 4.38 4.95 4.20 4.66 6.92
EPT Index 10 11 8 8 8
EPT/EPT + Chiron. 0.84 0.7% 0.78 8.60 .17
Community Loss 0 0.24 0.38 0.52 0.23
¥ Dominant Taxon 21 3% 55 24 59
Diveraity 3.53 2.67 2,63 3.52 2.48
Sera./Scra.+Filt., Coll. 0.948 0.981 0.975 0.637 0.000
Shredders/Total 0.051 0.023 0.139 0.012 0.171

Percent of Reference
Standing Crop (No,/m2) 100 253 112 90 433
No. of Taxa 100 100 100 100 100
BCI{CTQd) 100 100 g9 100 3
HBI 100 88 100 93 63
EPT Index 100 100 a0 80 80
BPT/EPT + Chiron. 100 24 83 7L 20
Scra./Scra.+Filt. Coll. 100 100 100 &7 4]
Shredders/Total 100 44 100 24 100

Score
Standing Crop (No./m2) 6 0 [ 6 Q
No. of Taxa . [ 6 & 6 [3
BCI (CTO) & 6 3 [3 [3
HBI € [ 13 6 2
EPT Index 13 6 4 4 4
EPT/RPFT + Chiron. 3 6 3 4 o
Community Logs & 3 [3 4 3
¥ Dominant Taxon 4 2 0 4 4]
Diversity 6 4 4 6 4
Scra./Scra.+Filc. Coll. 6 6 6 3 0
Shredders/Total 6 4 6 2 [

Biological Condition
Total 64 52 56 54 34
% of Reference 100 81 87 84 53
Condition NI NI NI MI

Habltat Condition
Total 101 113 75 85 95
% of Reference 100 100 74 84 94
Condition C Ps < [

and restricted to springs and first-order streams. They are listed as
Chironomidae A, B, and C in Table 5.

Station PA 9.0

Station PA 9.0 was selected as the reference site for this analysis. The
habitat at this site rated “good”, though it was moderately impacted by
bottom scouring and deposition. This station had the highest benthic di-
versity (3.53), the lowest percent dominant taxon (21% Baetis
tricaudarus), a moderately tolerant mayfly, and the highest EPT/EPT +
Chironomid ratio (0.84). These metrics indicate a well-balanced, diverse
community. The Winget & Mangum CTQd index of 80.0 indicates a
community that is moderately tolerant to inorganic perturbations (sedi-
mentation, low flows, habitat degradation). Sampling conducted by the
LANL Ecological Studies Team obtained similar values at their upper
Pajarito and Starmer Gulch stations (Cross, 1995). Wilhm’s biodiversity
index values ranged from 2.20-3.03 and CTQ values ranged from 70.4-
87.5 (Cross, 1995). The standing crop values reported by Cross (1995)
are generally lower than those reported here and may be attributable to
the use of a Surber sampler instead of a circular sampler (Jacobi, 1978).
The HBI index (4.38) indicates “very good” water guality with “possible
slight organic pollution” (Table 3).

Station PA8.7

The habitat at this site was comparable, though it rated slightly higher
than the reference site. The substrate was less embedded, and displayed
fewer effects from scouring and deposition. The standing crop of 6562
was 2.5 times the standing crop of the reference station. Diversity (2.67)
was lower due to the dominance of three taxon, Simulium sp.(39%),
Optioservus sp. (24%), and Baetis tricaudatus (18%). The Winget &
Mangum CTQd (77.9) was lower, primarily due to the presence of seven
intolerant EPT taxa. The HBI index (4.95) indicates “very good” water
quality with “possible slight organic pollution” (Table 3). Overall, the
biological condition at this site scored 81% of the reference condition
and was considered non-impaired (Table 4).
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TABLE 5. Taxa represented at upper Pajarito Creek, Bulldog Gulch and Starmer
Gulch stations.

Stations

PR 9.0 PA 8.7 A 6.7 BO 0.401 ST 0.5

reference
PLECOPTERA - stoneflies
Amphinemura bankgi Saumann and Saufin 6 51 352 o 1361
Isoperla sp. 0 0 17 [ o
Sweltsa 8p. 193 40 0 0 0
Alloperla severa (Hagen) 0 85 o 45 62
Hegperoperla pacifica (Banks) 268 62 ¢ 5 40
EPHEMEROPTRRA - mayflies
Ameletus sp. 79 & 0 o [
Baetis tricaudatus pedds 539 1162 34 232 295
Centroptilum sp. [ ] 6 4 o
Paraleptophlebia sp. [} [4] 9 0 6
TRICHOPTERA - caddisflies
Rhvacophila sp. Q 0 o 0 11
Rhyacophila brunnes comlex o 108 o 11 0
Glossosoma sp. 3 102 o 0 0
Ceratopsyche gziari sp. {Banks} 23 68 40 312 V]
Hydroptila sp. 6 6 198 11 [
Hesperophylax sp. 57 51 [3 [+ 85
Psychoglypba sp. ] 0 0 6 0
Ecclisomyia sp. 11 o 0 [ 1]
Lepidostoma sp. 0 o 17 23 ]
DIPTERA - true flies
Tipulidae ] & o 0 o
Pedicia sp. 0 0 [+ 51 ¢
Antocha mopticola Alexander ] [ o 323 11
Dicranota sp. 57 Q 23 125 34
Tipula sp. 0 [} 0 € &
Maruina sp. o 3 0 11 ]
Pericoma sp. [ [ o 11 57
Simulivm sp. 227 252% 6 78 119
Chircnomidae A Paremerina sp. (1] o [ ] a7
Chiyonomidae B Boreschlus sp. 0 ] [} a 23
Chironomidae C chaetocladius sp. Q & 23 Q 0
Diamesa 8p. ‘81 159 [ 1] ]
Pagastia sp. 118 221 17 289 66458
Thienemannimyia sp. a 0 i1 0 0
Pgeudodiamesa sp. 0 q 0 0 340
Orthocladius ap. 6 0 6 i1 45
Brillia sp. 13 € 23 0 136
Eukiefferiella sp. 0 28 28 40 68
Parametriocnemus &p. 6 4] 11 ¢ 57
Tvetenia sp. 6 45 28 17 306
Cricotopus sp. (4] ] 6 4 318
Corynopeura sp. 34 4] 4] i1 40
Rheocricotopus sp. o [+ [ ¢ 40
Rheotanytarsus sp. [¢] 0 6 0 0
Micropsectra sp. 4] 0 23 57 142
Paraphaenociadius sp. a 4] 3] 45 420
Ceratopogonidae Q o & 17 o
Ephydra sp. e} 9 o] a [
HEMIPTERA - true bugs
Gerris sp. g [} 11 a 0
Rhagovelia sp. 4] Q 6 o 0
Circadellidae 0 o 6 0 0
COLEQOPTERA - beetles
Dytiscidae [+ o [ [ 0
Helichus sp. 6 6 ] o] o
Heterelmis sp. ¢ 4] 255 0 €2
Narpus 8p. 57 34 o 4 €
Optiogervus sp. 414 1559 1588 556 0
Curculionidae 0 0 1] 3 €
COLLEMBOLA - springtails
Poduridae 0 ¢ 4] o [3
ASCHEILMINTHES
Nematoda 0 0 0 L] 3
MOLLUSCA - spailg/clams
Sphaeriidae [+ 0 o i1 0
ANNELIDA - segmented worms
Tubificidae [ 0 6 0 ¢
Naididae ] ] 68 4 G
Lumbricidae 352 210 14 [ 11
Lumbiculidae ¢ o 74 o [+
PLATYHELMINTHES - flatworms
Turbellaria 51 6 0 o 119
Total {(numbers/m2) 2589 8562 2913 2351 11212

Station PA 6.7

The habitat at this site scored 74% of the reference site and was rated
as partially supporting. Effects from scouring and deposition resulted in
reduced instream cover, increased channel alteration, and increased
embeddedness. This site had the highest number of taxa (32) of the three
sites studied in upper Pajarito Creek, primarily due to an increased num-
ber of tolerant Diptera. The community was dominated by the moder-
ately tolerant riffle beetle Optioservus sp. (55%). The EPT index (80%
of the reference site) and the CTQd of 89.1 indicate a shift towards a
community more tolerant of the reduced habitat quality. However, the
HBI index (4.20) indicates “excellent water quality” with “organic pol-
lution unlikely” (Table 3). Overall the biological condition score was
87% of the reference site and was rated non-impaired (Table 4).
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Station BU 0.01

The habitat score of 95 at station BU 0.01 was comparable to the ref-
erence site. The high number of taxa (25), diversity (3.52) and EPT/EPT
+ Chironomid index (0.60) indicate a reasonably well balanced
macroinveriebrate community, though 24% of the sample consisted of
the moderately tolerant riffle beetle, Optioservus sp. The low CTQd (72.5)
indicates a high percentage of intolerant taxa, (11 of 25), six of which
were intolerant Diptera. The HB1{4.66) indicates “very good water gual-
ity” with “possible slight organic pollution” (Table 3). Overall the bio-
logical condition score was 84% of the reference site and was rated non-
impaired (Table 4),

Station ST 0.5

The habitat score of 95 at station ST 0.5 was comparable to the refer-
ence site, indicating that differences in the macroinvertebrate communities
are probably attributable to water quality. Heavy growths of filamentous
algae were present at this station, indicating possible nutrient enrichment.
The standing crop at this station was 4.3 times higher than the reference
site. Despite the high number of taxa (35), the diversity of 2.48 is the low-
est of all five stations sampled. This is primarily due to the dominance of
the macroinvertebrate community by the tolerant, collector-gatherer midge
Pagastia sp. (59%), which is indicative of a community under stress (D. L.
McGuire, personal commun., 1996). A shift in community structure to a
high standing crop (11,212 no/m* ) dominated by one or few genera is
common with eutrophication, or nutrient enrichment. The moderately el-
evated CTQd ( 85.5) is influenced by the sixteen tolerant Dipteran taxa
which compose 80% of the total population. The EPT/EPT + Chironomid
index (0.17) indicates a disproportionate number of tolerant midges. The
HBI (6.92) generated from this station indicates “fairly poor water qual-
ity” with “substantial organic pollution likely” (Table 3). The Scraper/
Scraper + Filtering Collectors feeding group metric reflects the riffle com-
munity food-base. Scrapers increase with increased diatom abundance and
decrease as filamentous algae and aquatic mosses, (which scrapers cannot
efficiently harvest) increases (Plafkin et al., 1989). Filamentous algae pro-
vide good attachment sites for filtering collectors, and the organic enrich-
ment often responsible for averabundance of filamentous algae provide
Fine Particulate Organic Matter (FPOM) utilized by the filterers (Klemm
et al., 1990). The complete absence of the scraper functional feeding group
and presence of mats of filamentous algae indicate a community structure
tolerant of nutrient enrichment. Overall the biological condition score (34)
is 53% of the reference station and ST 0.5 is considered moderately im-
paired (Table 4).
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Water-quality data collected in 1994 for nutrient analysis did not indi-
cate high nutrient levels (samples did not meet holding time). Surveys
conducted in spring 1995 located an ephemeral spring, discharging ap-
proximately 3.8 L/min, approximately 10 m upstream from ST 0.5 (see
Dale and Yanicak, this volume). Water samples collected on April 28,
1995, yielded 29 mg/L. NO,-N, 2.0 mg/L Kjeldahl-N, and 0.13 mg/L.
Total Phosphorus (see Dale and Yanicak, this volume). When the spring
was resampled on May 24, 1995, the flow had dropped to less than 1 L/
min, and the nutrient levels had dropped significantly to 0.1 mg/L. NO~
N, <0.5 mg/L Kjeldahl-N, and 0.09 mg/L. Total Phosphorus (see Dale
and Yanicak, this volume). This indicates that there may be a seasonal
input, during the spring snowmelt, of nutrient-rich waters. The presence
of algal growth at Starmer Spring, noted in 1992 (Anonymous, 1993),
indicates this may be an annual or semi-annual occurrence.

Water-quality assessment

In accordance with Section 1105 of the State of New Mexico Stan-
dards for Interstate and Intrastate Streams, the current designated use for
surface waters occurring at LANL is “livestock watering” and “wildlife
habitat” {Anonymous, 1995). The water-quality data collected during
this study indicate that the livestock watering and wildlife habitat stan-
dards are being attained. A comparison of the water-quality data and the
fishery standards is provided in Tables 6 and 7 for discussion purposes
only. While not applicable, the fishery “acute standard” for aluminum
(750 pg/l) was exceeded at the most downstream station (PA 6.7), and
the “chronic standard” for aluminum (87 pg/L.) was exceeded at all sta-
tions. Chronic criteria are applicable only to the arithmetic mean of four
samples collected on each of four consecutive days. The water quality of
upper Pajarito Canyon, Starmer Gulch and Bulldog Gulch meets all ap-
plicable water-quality standards.

CONCLUSIONS

Conditions at station PA 9.0 in upper Pajarito Creek are the appropri-
ate reference conditions with which to compare other LANL streams
and spring brooks. Upper Pajarito Creek supports a diverse, well-bal-
anced, moderately tolerant macroinvertebrate community. Habitat quan-
tity and quality is high at the junction of Starmer Gulch and Pajarito
Creek, displaying some degradation 2.6 kin downstream due to scour-
ing, deposition and reduced flows, which result in reduced instream cover
and increased embeddedness. Water quality is good, though there may
be periodic inputs of elevated nutrient levels 800 m upstream (near ST
0.5). Aluminum concentrations are elevated and are probably attribut-

TABLE 6. General water chemistry results and coldwater fishery standards (Anonymous, 1995).

UFPER PAJARITO SAMPLING S5T05 §70.0 FAD.0 BUG.01 PAG]  COLD WATER
STATIONS DATE  22-Jul94  1-Jul-84 22-Juk-94 22-Juk-84 22-Jul-94  FISHERIES
TIME 1420 1320 1445 1300 1117 STANDARDS
WATER CHEMISTRY UNITS
AR TEMP €
WATER TEMPERATURE (FIELD)  (C) 1.7 12,5 143 148 165  <20C
CONDUCTIVITY (FIELD) (uhmo) 120 122 138 200 120
02 DISSOLVED (FIELD) {mg/L) 8.8 74 88 8.4 78 > 6.0mg/L
pH (FIELD) [EXTRS 7.45 8.00 8.45 7.98 7.81 86>pH<88
NITRATE+ITE (mg/il)  0.20Q 0.20 0.20Q 0.400 0.10KQ
AMMONIA (mgily  0.10Q 0.10Q 0.10Q 0.30Q 0.10KQ
KJELDAHL N (mgll)  0.30Q 0.30Q 0.10Q 0.200 0.40Q
TOTAL PHOSPHORUS (mgll)  0.09KQ 0.09KQ 0.09KQ 0.09KQ 0.09KQ
Ca (mgll)  10.00Q 8.60Q 10.00Q 16.00Q 12,000
Mg (mgll)  3.20Q 8.40Q 3.10Q 4.20Q 3.400Q
K mgil}  4.00Q 5.00Q 4.00Q 4.00Q 4.00Q
Na mail)  9.00Q 9.00Q 10.00Q 18,00Q 13,00Q
HARDNESS (mgily  38.00Q 35.00Q 38.00Q 58.00Q 44.00Q
ALKALINITY (mgil}  41.00Q 38,000 42,000 5.00Q 52,00Q
BICARBONATE (mglly  50.00Q 48.00Q 52.00Q 79.00Q 64.00Q
CARBONATE (ngll)  0.00Q 0.00Q 0.00Q 0.00 0.00Q
CHLORIDE (mgiL) 8.00 8.00 8.00 12.00 8,00
FLOURIDE (mgh.) 0.10 0.10K 0.0 0.30 0.20
SULFATE (mgiL) 7.00 6.00 7.00 9.00 8.00
COLOR TEST {units) 15 25.00 20.00 15.00 50,00L
CONDUCTIVITY (LAB) (uS/em) 120 113.00Q 120.00 187.00 163
pH (LAB) (8.U) 7.28Q 7.90Q 6.95Q 7.34Q 6.31Q
D8 (mgiL) 142 154 122 174 162
TSS (ma/L) 18 5 4 3K 3K

K = Less Than Q = Did Not Meet Holding Time NA = Not Analyzed For
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TABLE 7. Total and dissolved metals results and water quality standards (Anonymous, 1995).
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UPPER Starmer
PAJARITO Spring STO0.0 PASO BUO0O1 PA67 Fisheries Fisheries
SAMPLING DATE  22-Jul-84 1-Jul94 22-Jul94 22-Jul-94 22-Jul-84 Acute Hardness- Chronic Hardness- Livestock  Wildiife
STATIONS TIME 1420 1320 1445 1300 1117  Dependent Criteria Dependent Criteria Watering  Habitat
DISSOLVED METALS UNITS Hardness (35) Hardness (35)  Standards Standards
Al (ugM 700 500 700 400 800 750 87 5000
Ba (ugh 100K 100K 100K 100K 100K
Be g/ 100K 100K 100K 100K 100K 130 53
B ug/h 100K 100K 100K 100K 100K 5000
Ca (ugh 9600 9600 10,000 16,000 12,000
Co (ug/h 50K 50K 50K 50K 50K 1000 .
Cu (ugM 10KQ  10KQ 10K 10KQ  10KQ 7 5 500
Fe (ug/m 300 300 1,000 200 500
Mg (ug/ 3200 2900 3400 4300 3600
Mn (ug 50K 50K 50K 50K 50K »
Mo (ug/Mm 100K 1KQ 100K 100K 100K
Ni (ugn 100K 100K 100L 100K 100K 600 80
si (ug/H 20,000 19000 NA 21,000 18,000
Ag ugn 100K 100K 100K 100K 100K 07
St (ugh 100K 100K 100K 100K 100K
Sn (ugM 100K 100K 100K 100K 100K
v (ugh 100K 100K 100K 100K 100K 100
Zn (ug 200 10KQ 10 200 1KQ 50 40 2500
U (ug/ NA 1KQ NA NA NA
As (ug/n 1KQ 1KQ 1K 2Q 2Q 200
cd {ugh 1KQ 1KQ 1K 1KQ 1KQ 1.2 05 50
Cr {ug 1KQ 1KQ 1K 1KQ 1KQ 700 80 1000
Pb (ug/n 1KQ 1KQ 1K 1KQ 1KQ 21 08 100
Hg {ug/h 0.5K 0.5K 05K 0.5K 0.5K
Se {ug 5K 5K 5K 5K 5K 50
UPPER Starmer
PAJARITO Spring STO0O PASO BUOO PAG7 Fisheries Fisheries
SAMPLING DATE 22-Jul94 1-Jul94 22-Juk94 22-Jul-94 22-Jul-84 Acute Hardness- Chronic Hardness- Livestock  Wildlife
STATIONS TIME 1420 1320 1445 1300 1117  Dependent Criteria Dependent Criteria Watering  Habitat
TOTAL METALS UNITS Hardness (35) Hardness (35) _ Standards Standards
Al g 600 1000 700 900 2400
Ba (ughn 100K 100K 100K 100K 100K
Be (ug/h 100K 100K HA NA 100K
B {ug 100K 100K NA NA 100K -
Ca (ugM 9800 16000 NA NA 12,000
Co {ugm 50K 50K 50K S0K 50K
Cu (ugM 10KQ  10KQ 10K 10KQ 10K
Fe ) 300 500 500 600 1,400
Mg (ug 3300 3100 3100 4300 3700
Mn (ug/ S0K 50K 50K 50K 50K
Mo {ugh 100K 1KQ 100K 100K 100K
Ni {ug/ 100K 100K 100K 100K 100K
si (ug/h) 20,000 19,000 20,000 19,000 1200
Ag ugh 100K 100K 100K 100K 100K
Sr (ug/ 100K 100K 100K 100K 100K
Sn (ug/M 100K 100K 100K 100K 100K
v {ug 100K 100K 100K 100K 100K
Zn (ugh 10KQ  10KQ 10K 10Q 1
u (ugh NA 1KQ NA NA NA
As (ugh 1KQ 1Ka 1K 4Q 2
cd g/l 1KQ 1KQ 1K 1KQ 1K -
Cr {ug/h 1Q 1Q 1K 3Q 3
Pb (ug 1KQ 1K 1K 2Q 2
Hg (ug/) 0.5 0.5 0.5K 0.5K 0.5K 2.4 0.012 10 0.012
Se (ugh 5K 5K 8K 5K 5K 20 2 50 2 o
K={essthan Q= Did not meet holding time  NA = Not analyzed for

able to the abundance of aluminum oxides in the rhyolitic ash-flow tuffs
and pumice which make up much of the Pajarito Plateau.

Bulldog Gulch supports a diverse, well-balanced, moderately-intoler-
ant macroinvertebrate community. Habitat quality is high, though lim-
ited in quantity. Low flow in Bulldog Gulch (45-57 L/min) is a major
limiting factor affecting habit availability,

Starmer Gulch, near Starmer Spring (8T 0.5), supports an unbal-

anced, tolerant, macroinvertebrate community, indicative of nutrient
enrichment. The distance downstream from ST 0.5 that is affected by
the nutrient enrichment has not been determined, but the effects do not
extend to Pajarito Creek, 800 m downstream. The ephemeral nature of
springs discharging into Starmer Gulch emphasizes one of the advan-
tages of biological assessment. An important value of using
macroinvertebrates as an index to water quality lies in the long-term
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effects that invertebrates will reflect. Water samples offer a snapshot of
the water quality at the time of collection, but give little insight to the
streams’ water-quality history. Water samples collected after a pulse of
nutrient-rich spring discharge may not reveal nutrient enrichment,
whereas the growth of filamentous algae and the macroinvertebrate
community response to the organic enrichment will persist for some
time after nutrient input has ceased.

Studies will be undertaken in 1996 to determine the flow characteris-
tics and water-quality trends at ephemeral springs in Starmer Gulch, and
the extent downstream that these flows influence 'the resident
macroinvertebrate community. It is not yet understood whether the el-
evated nutrient levels are a natural phenomenon or due to anthropogenic
causes. In view of the proximity of these ephemeral springs to a Solid
Waste Management Unit (Material Disposal Area M), additional studies
to determine the source of these nutrients are warranted.
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Travertine mound spring, in the reeds between the bathhouse in Jemez Springs and the Jemez River, issues at 72°C, and is the hottest spring outside the caldera depression.
1t is reported to contain an extremely rare species of alga.



s

New Mexico Geologieal Society Guidebnok. 47th Field Conference. Jemez Mountains Region, 1996

49

SOME FUNDAMENTAL HYDROLOGIC ISSUES PERTINENT TO ENVIRONMENTAL

WILLIAM }J. STONE
New Mexico Environment Department, DOE Oversight Bureau. 4131 Montgomery NE. Albuguerque. NM 87109

Abstract—Monitoring/restoring the 2000+ contaminated sites at Los Alamos National Laboratory (LANL} and
protecting ground water in future waste-disposal activities, requires an understanding of the hvdrologic system(s)
on the Pajarito Plateau. Despite previous work. the conceptual hydrogeologic model for LANL is incomplete.
Some fairly basic questions about ground-water occurrence, movement and quality remain. For example, what is
the number of perched-water zones, the depth of ground water, the extent of perched-water zones, the possibility of
recharge through the tuff, the ground-water flow direction near well fields, the origin of springs in White Rock
Canyon, the fate of perched ground water, the waier budget for the Pajarito Plateau. the background hydrochemistry
for the saturared zones and the inventory of radionuclides in canyons receiving effluent? Answering these involves
synthesis of existing information, collection of new data and rethinking of current concepts.

ACTIVITIES AT LOS ALAMOS NATIONAL LABORATORY, NEW MEXICO

INTRODUCTION

Radioactive and hazardous waste has been generated and disposed of
at Los Alamos National Laboratory (LANL) since its inception in 1943
(Kelly. 1975). More than 2000 potentially contaminated sites or solid
waste management units were recognized at LANL in 1995 (Anony-
mous, 1995a). The monitoring and restoration of these sites. as well as
protection of ground water in future waste-disposal activities, requires a
thorough understanding of the hydrologic system(s) at LANL.

The New Mezico Environment Department (NMED) entered into an
agreement with the Department of Energy (DOE) in October 1990 (re-
newed in September 1995) to provide guidance regarding applicable state
laws and regulations as well as technical comments on environmental
activities. These include air quality. surface-water quality, ground-water

uality and hazardous-and-radioactive-materials issues. In January 1995,
dseparate NMED bureau was created 1o handle these functions. Over-

sight at LANL is provided hy a staff of seven based in White Rock. supple-
mented, as necessary, by technical support staff based in Santa Fe and
Albuquerque.

LANL is situated on the Pajarito Plateau. the expanse of deeply dis-
sected Bandelier Tuff between the Jemez Mountains and the Rio Grande.
Much has been learned about the hydrogeology of the Pajarito Plateau
since Purtymun and Johansen (1974) described it in the New Mexico
Geological Society s last guidebook on the area. For example, the U.S.
Geological Survey developed a four-layer numerical model of the re-
gional hydrology (McAda and Wasiolek, 1988). This was recently modi-
fied into an eight-layer model to incorporate new hydrogeologic find-
ings (Frenzel, 1995). Despite this previous work. the conceptual
hydrogeologic model for LANL (Fig.1) ix still incomplete and some ques-
tions remain.
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FIGURE 1. Conceptual hydrogeologic model for LANL. (Anonymous, 1995b, fig. 3-2).
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This paper identifies and discusses some hydrologic issues of concern
in environmental efforts at LANL. Many issues could be included and
omission of a specific issue here does not mean NMED considers it un-
imporntant. In view of space limitations, 10 of the more fundamental is-
sues have been selected. They span all areas of the conceptual
hydrogeologic model: ground-water occurrence, movement and quality.
In other words, where is the water, where does it come from, where does
it go and what is its chemistry? Below, issues are presented in the form
of questions, followed by a summary of what is known, what is not known
and possible solutions. The observations made herein are offered in the
spirit of technical comment and do not represent the regulatory position
of NMED,

GROUND-WATER OCCURRENCE ISSUES

The occurrence of sawrated zones at LANL must be known in order
10 protect, monitor or remediate them. More specifically, this includes
determining the stratigraphic as well as geographic position of ground-
water bodies. Of special interest are perched saturated zones—their oc-
currence, depth and lateral extent.

How many perched-water zones are there?

Significant water-yielding media are often called “aquifers”. More
specifically. an aquifer is a geologic material whose saturated portion
has sufficient porosity, permeability. thickness and extent 1o yield useful
quantities of water to wells. Since what constitutes “useful quantities™ is
subjective, so 100 is the designation of materials as aquifers.

The recognition of aquifers at LANL has had an interesting history.
The initial and long-standing view has been that there is only one satu-
rated material capable of providing a water supply at Los Alamos, the
so-called “main aquifer™. It consists mainly of the Santa Fe Group and
overlying Puye Formation (the conglomerate in Fig. 1) and contains the
regional water table. However, as more holes were drilled, various perched
saturated zones were encountered. Initially, this included the perched
water bodies associated with alluvium in canyons (shallow perched wa-
ter: Devaurs and Purtymun, 1985: Purtymun and Sioker, 1990) and with
basalt or sedimentary units of the Puye Formation (intermediate perched
water; Purtymun. 1975, 1995). However, in some places the intermedi-
ate perched water was found to be in the wiff. Griggs (1964) reported that
a 2000-ft test hole to the Tschicoma Formation in upper Los Alamos
Canyon (sec. 17, TI9N, R6W) encountered perched water in both the
alluvium and the Guaje Pumice Bed of the Otowi Member of the Bandelier
Tuff. Higher perched saturated zones also have been discovered in the
Bandelier Tuff (Gardner et al., 1993; Broxton et al., 1995; Dale and
Yanicak, this volume).

Although none of these perched zones appears to be a potential source
of water supply, they have sometimes been referred to as aquifers be-
cause they generally yield more water than the surrounding materials.
The term “perched aquifer” is not strictly correct as it is the water that is
perched, not the geologic material containing it. In fact, the perched wa-
ter may occur in the same geologic unit as the regional water table. Sev-
eral standard hydrology texts apparently share this concemn as they refer
10 “perched ground water” but not “perched aquifers”.

The peecemmest evolution of nomenclature associated with the various
satwraeed poaes has led to communication problems. A simplc scheme of
deugnating them as “shatlow”, “intermediate” and “deep” wili not work.
Thes i, the practice of calling the ground water in the canyon alluvium
the “shallow perched waier” and that in the saturated Puye sediments or
basalt above the reglonal water table the “intermediate perched water” is
not strictly valid in view of the discovery of still shallower perched water
in the wff, aot to mention other pcrched-water zones occurring in differ-
ent geologic wnits than these. Of course the regional or “main aquifer”
remains the “deep aquifer”™.

We need to know more about all of the matérials contammg perched
water: their lithology, thickness and hydraulic properties across the
Pajarito Plateau are not documented. This would require further drilling
and aquifer testing. Additionally. we need to know where ground water
is unconfined and where it is confined. It was recognized very early that
water in the main aquifer is confined in some places (Cushman, 1965).
Although recent studies of water-level fluctuations in the main aquifer

Loy,

- STON:

confirm this (McLin. 1993). the specific areas where this applies should
be delineated and mapped.
How deep is ground water?

Knowledge of the depth to various saturated zones at LANL is critical
not only for understanding the hydrogeologic system in general, but also

“for ground-water protection, monitoring and remediation activities. Wa-

ter-depth data come from measurements in wells and observations at
springs. Thus, the understanding of ground-water depth is only as good
as the well network and water-level data base. According to LANL's lat-
est annual surveillance repont (Kohen et al.. 1995, table VII-1), this in-
cludes one spring for the water perched in the wff, 19 wells for water
perched in the canyon alluvium, two wells and one spring for the water
perched in the basalt and sediments of the Puye Formation and 17 wells
and 28 springs for the deep or main aguifer.

As noted in NMED’s evaluation of the monitoring at LANL (Stone et
al.. 1993), this network is not adequate. There are too few wells for moni-
toring perched water in the wff or the Puye. and large gaps in the cover-
age of the deep or main aquifer. Too many of the monitoring poinis are
production wells with long screen intervals and too many are clustered at
the same location. The need for additional drilling and better spacing of
wells is now recognized by LANL and remedies are proposed in their
Draft Ground Water Protection Management Program Plan (Anonymous,
1995b).
What is the extent of the perched-water zones?

In addition to depth, the lateral extent of the perched-water zones is
pertinent to conducting/evaluating environmental activities. Perched
ground water probably occurs in the alluvium of most of the canyons,
especially in the westem part of the Pajarito Plateau (Purtymun, 1995).
However. its extent is best documented in Los Alamos, Mortandad and
Pajarito Canyons (Devaurs and Purtvmun, 1985; Purtymun. 1995).

The extent of other perched-water zones is poorly known. For example.
although water is known to be perched in the Bandelier Tuff in sol
mesas. based initially on springs and now on drilling. its lateral cxt:.
there or under other mesas has not been determined. Similarly, although™
water is known to be perched in the basalt and sediments of the Puye
Formation beneath Pueblo, Los Alamos and Sandia Canyons. its lateral
extent has not been determined.

GROUND-WATER MOVEMENT ISSUES

Understanding ground-water movement is also essential to environ-
mental activities at LANL. This includes movement of water between
streams and saturated zones, between the various saturated zones and
within saturated zones. More specifically, this involves a knowledge of

the recharge, flow and discharge of ground water.

Is there recharge through the tuff?

As the Bandelier Tuff caps the Pajarito Plateau. it is the medium en-
countered by infilrating precipitation, runoff and effluent. It was long
thought that this material is sufficiently tight to prevent downward fluid
movement. However, various lines of evidence suggest that while the
tuff may retard percolation. it does not prevent it. The perching of ground
water in the canyon alluvium on the tuff attests to its low permeability.
but modeling of such perched water in Mortandad Canyon has suggested
that there is considerable leakage into the tuff (Koenig and McLin, 1992;
Geddis, 1992; Stone, 1995). Further, where the deep aquifer is uncon-
fined, it presumably is in contact with the atmosphere through the twff.
Aithough the wff lacks primary porosity and permeability, especially
where welded, cooling and tectonic fractures are common. Such frac-
tures often exhibit clay skins, suggesting water has moved along them.
The importance of these features as potential pathways for contaminant
transport has been recognized by LANL and an excellent study of the
fractures in the north wall of Los Alamos Canyon has been made by
Wohletz (1995). However, it is not clear whether fractures run all the
way through the tuff or are interconnected enough to permit water ,
migrate to the underlying units. As noted by Rogers (1995), tectoni
fractures may be more important as migration pathways than cooling
joints. Another line of evidence that the tuff is not a barrier to flow is the -
occurrence of water within the tuff itself. Water that was ot introduced
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during drilling has been encountered in two holes in mesa settings
{Gardneretal.. 1993). Also. springs have been observed discharging from
the tuff in the Pajarito Canyon and Canyon De Valle areas (Dale and

Yanicak. this volume).
What is the ground-water flow direction around the well fields?

Water-level maps for LANL show that the regional ground-water flow
direction is easterly (Fig. 2). Thus, monitoring is focused on detecting
movement of contaminants toward the Rio Grande. However, near water-
supply well fields. cones of depression associated with pumping can re-
verse flow direction. causing contaminants to move toward production wells
rather than the river. The capture zone for each production well should be
determined and cones of depression reflected on water-level maps. Both
of these should be considered in placing future monitoring wells.

Why are all the springs in White Rock Canyon
attributed to the main aquifer?
Water levels for the main aquifer decrease toward the Rio Grande and
it is the logical discharge area for the regional sawrated zone (Fig. 2).
Presumably such discharge would be at river level, as shown in various
LANL reports {¢.g.. Purtymun, 1984 fig. 2). However, of the 27 springs
monitored by LANL. 15 are reported to be above the river or on the
canyon wall and. based on the elevations given by Purtymun (1980, table
1), five more are also above the river. Thus, 20 of the 27 springs in White
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Rock Canyon discharge above the river and thus above the regional wa-
ter table.

Various alternative interpretations are possible. The simplest is that
the elevated springs represent discharge of some perched saturated zone(s)
rather than that of the main aquifer. Other scenarios involve some split-
ting of the regional ground-water flow around basalt bodies. resuiting in
discharge at both perched and river-level positions. This could be tested
by means of an east-west water-level profile across the plateau. How-
ever, construction of such a profile is hindered by uncertainty as to the
elevation of the springs. Different reports give different values: for ex-
ample, the elevation for Spring 6 (of Purtymun et al., 1980) is given as
5412 ft, as 5380 ft by Purtymun (1995} and as 5480 ft in a LANL memo

to DOE (Rogers, personal commun., 1995).

Where does perched ground water beneath the Pajarito Plateau go?

Understanding the movement of perched water at LANL is important
not only for conceptualizing the hydrogeologic system, but also for pre-
dicting the fate of water-borne contaminants. Such contaminants may
reach the perched waters by recharge from contaminated surface waters,
especially in the canyons. Leakage from perched-water zones may per-
mit contamination of the regional aquifer. For example, tritium has been
detected at depths of at least 195 ft beneath Mortandad Canyon (Stoker
et al., 1991). The perched saturated zones in the wff come to the surface
via springs along canyons, where the water issues from fractures. The

ww

‘e of .
e
! 1912

~
\
4

FIGURE 2. General water-level map for LANL (Purtymun, 1995, fig. I-AE).
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vertical posirion of the springs may be controlled by the degree of weld-
ing in the tff.

The fate of water perched in the canyon alluvium is less obvious. Based
on findings for Mortandad Canyon. it appears to be lost by leakage into
the underlying wiff (Stone, 1995). Where there is a perched zone in the
Puye beneath the canyon, it is recharged by downward percolating water
from the wff. In some canyons. however, there is no second perched
zone. For example, Mortandad and Pajarito Canyons lack perched zones
in the Puye. in the later case despite the presence of basalt (Devaurs and
Purtymun, 1985).

Water percolating downward from all of the perched saturated zones
eventually reaches the regional aquifer. The fewer perched zones there
are, the more direct the communication with the surface.

What is the water budget for the Pajarito Plateau?

The water budget for an area is essential in understanding its hydro-
logic system. Such budgets relate the various parameters of the hydro-
logic cycle. A common form deals with the redistribution or partitioning
of precipitation: precipitation (P) = runoff (RO) + evapotranspiration (ET)
+recharge (R). However, the quantification of these parameters at LANL
is incomplete. Recent instrumentation has expanded the capability for
assessing rates of P. RO and ET. but R remains essentially undefined.
Separate water budgets for selected canyons of concern will be essential
for contaminant-transport modeling.

GROUND-WATER QUALITY ISSUES

Another important attribute of the hydrologic system at LANL relat-
ing to environmental activities is water chemistry. An understanding of
both natural and impacted ground-water chemistry is essential to inter-
preting monitoring results and determining clean-up levels.

What is the background hydrochemistry for each
of the saturated zones ?

Although the various ground waters at LANL have been sampled and
analyzed for many years. a definitive synthesis of background water qual-
ity has not been made. In other words, what are normal constituents in
waters of the Pajarito Plateau and what is their normal concentration

(range. mean., eic.)?

‘What is the inventory of radionuclides in the canyons?

Effluent comaining radionuclides has been discharged into Acid, DP,
Los Alamos and Mortandad Canyons. Most of the radionuclides become
bound to alluvial sediments, so their concentration in the canyons incréases.
Because these sediments are then carried out of the canyons by storm run-
off (Purtymun, 1974), the quantity of radionuclides in the canyons should
be deiermined and monitored. The amount of radionuclides present in
Mortandad Canyon as of 1978 was determined by Purtymun et al. (1983).
They also projected that by 1990 this inventory would-increase by 80%. A
follow-up study would permit an evalvation of their projection as well as
compliance with DOE concentration {activity) guides.

SUMMARY AND SUGGESTIONS

This paper has addressed some fundamental hydrologic issues for en-
vironmental activities at LANL. Their resolution will require the synthe-
sis of information already available, the collection of some new data
and, in some cases, thé rethinking of current concepts.

1. The conceptual hydrogeologic model for LANL should be modified
10 include all the perched-water zones known and a nomenclature
developed for them that climinates confusion.

2. The lithology. thickness and hydraulic characteristics of the mate-
rial making up such zones should be determined where necessary
and compiled in a sitewide data base, -

3. Additional wells should be drilled to permit adequate characteriza-
tion of all saturated zones, especially near contaminated sites.

4. The Bandelier Tuff should no longer be assumed to be a hydrologic

bamier. .
5. The vertical extent of fractures in the Bandelier Tuff should be de-

termined as far as possible. . .
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Capture zones should be determined for each water-supply well.
Cones of depression for the producing wells should be reflected by

cantours on water-level maps.

~No

8. The source of water issuing from the springs in White Rock Cany'

shauld be reconsidered.

. 9. The fate of the various perched waters should be Investigated. espe-

cially where they are near contaminated sites and could convey con-
tarnination back to the environment outside the lab or to deeper satu-
rated zones.
10. The geologic control of the vertical position of springs in the wff
deserves more study.
11. A water budget should be constructed for the Pajarito Plateau and
perhaps selected canyons of concern.
. Background water chemistry for all waters should be determined, as
far as possible.
13. An inventory of radionuclides in canyons should be carried out.
The current climate of budget cuts and staff reductions has led some
10 conclude that, “the time for study is over and the time for clean-up is
here™. Although that is a catchy phrase. where fundamental information
is lacking or incomplete. swudies are still needed.
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RUNOFF IN LOS ALAMOS CANYON,NEW MEXICO

MICHAEL R. DALE

New Mexico Environment Department, DOE Oversight Bureau, 35 Rover Bivd,. White Rock. NM 8754

Abstract—Observations on sueamflow. suspended-sediment concentration and radionuclide activity during a 7-8
September 1995 flow event provide insight into contaminant ransport in Los Alamos Canyon. Measurable dis-
charge data from two gaging stations, one above and one below the mouth of DP €anyon, show that flow persisted
for 8.8 hrs and at the downstream gage ranged from 651 to 0.28 Lisec. Four storm-water samples, taken at 30-min’
intervals during the peak flow where NM-4 crosses Los Alamos Canyon below the mouth of DP Canyon. showed
suspended-sediment concentration ranged from 40.3 to 4.4 g/L.. Mean activity concentrations for the suspended
sediments (pCi/g) include 15.4 for gross beta. 2.44 for *Sr, 1.54 for 24py_0.15 for**Pu. 1.36 for ' Am and 6.63
for ''Cs. Mean activity concentrations for dissolved radionuclides (pCi/L) include 17.9 for gross beta and 5.05 for
"Se: *Pu, * Am and VCs were not detected in the dissolved phase. The radionuclide %Py was detected at or
near the method or instrument detection limit (0.05 to 0.04 pCi/L). Preliminary estimates of total radionuclide
transport during the first 90 min of flow include 41.5 uCi of ¥Sr. 26.2 uCi of #*%Py, 2.5 uCi of **Pu, 23.1 uCi of
*Am and 112.8 uCi of WCs. Historical data indicate transport of radionuclides with suspended sediments in Los
Alamos Canyon varies from year to year. This variability may be linked to the fluctuation in discharge contributed
by DP Canyon. Additional monitoring of flow and transport processes in canyons that contain contaminants is
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PRELIMINARY ASSESSMENT OF RADIONUCLIDE TRANSPORT VIA STORM-WATER

warranted.

INTRODUCTION

Historically, Los Alamos National Laboratory (LANL) has disposed
of liquid radioactive waste in several ways. The early years at LANL saw
untreated radioactive wastes discharged to canyons. underground stor-
age tanks and absorption beds (Nyhan et al.. 1985). More specifically,
LANL’s initial plutonium and uranium processing facility at Tech Area
(TA) 21, located adjacent to DP Canyon, generated and disposed of treated
and untreated radioactive wastes to the environment from the early 1940s
to 1985 (Anonymous. 1991).

DP Canyon is a tributary to Los Alamos Canyon that extends from
Sierra de los Valles downstream to the Rio Grande. and drains portions
of the Los Alamos townsite and TA-21. From 1945 through 195! un-
treated liquid effluent from TA-2] was discharged into on-site absorp-
tion beds. The early waste-disposal records from TA-21 are not clear as
to whether untreated wastes were discharged to DP Canyon during that
period: however, treated liquid effluent was discharged into DP Canyon
from 1952 through 1985 (Nyhan. et al.. 1985). The study area (Fig. 1)
thus encompasses Los Alamos Canyon between DP Canyon and New
Mexico Highway 4 (NM-4).

Previous studies have shown that storm-water runoff from DP Canyon
transports radiological contaminants both in suspended sediment and so-
lution (Purtymun, 1974, 1975). However, the relationship between ra-
dionuclide transport and the hydrologic system(s), as well as the amount
of radionuclides moving off-site, are not well understood. Complete analy-
sis of the modem hydrologic transport of contaminants in both DP and
Los Alamos Canvons would be of use in characterizing and/or assessing
the impacts of histonscal contaminant releases. For example. do storm-
water data .#ancd from samples taken at the luboratory boundary re-
flect dramege from Laos Alamos Canyon and/or DP Canyon?

As part of the New Mexico Environment Department’s Department of
Energy Overught mission (see Stone, this volume), storm-water trans-
port of redeoneclides, especially off-site, is of concern. The purpose of
this study was 0 estimate DP Canyon’s surface- water contribution to
discharge recorded in Los Alamos Canyon at NM-4, identify radionu-
clides in a storm-water runoff event and generate preliminary estimates
of the amount of contaminants carried off-site.

THE 7-8 SEPTEMBER, 1995 FLOW EVENT
Precipitation
This two-day flow event resulted from a storm occurring in the Los
Alamos townsite on 7 September, 1995, As no data are available for the
area draining to DP Canyon, | assume that precipitation there was the
same as recorded at TA-53 (Fig. 1), located approximately 2.5 km from

TA-21. From 17:00 through 21:00 hrs precipitation data were recorded
by LANL’s Environment, Safety and Health Division (ESH-17) at TA-
53 in 15-min increments. Precipitation peaks of 6.86 and .02 mm (Fig.
2) occurred during the storm. The total amount measured at TA-53 was
18.8 mm.

Discharge

DP Canyons runoff contribution and the total runoff exiting Los Ala-
mos Canyon at NM-4 were calculated using provisional discharge records
obtained from two gaging stations (Fig. 1) equipped with continuous
stage recorders {5-min frequency) installed by the U.S. Geological Sur-
vey (USGS). GS-1, operated by LANL's Environment, Safety and Health
Division (ESH-18), is located in Los Alamos Canyon approximately 60
m upstreamn (west) of the mouth of DP Canyon. GS-2, operated by USGS
at the time of the flow event, is also located in Los Alamos Canyon,
approximately 4 km downstream (east) of GS-1. :

At approximately 19:23 the surface-water flow-front or surge was ob-
served in DP Canyon above its confluence with Los Alamos Canyon.
while flow at GS-]1 was estimated to be <2 L/sec. Approximately 2 min
later the instantaneous flow at GS-1 was 227 Lisec (Fig. 2). Therefore. it
is assumed that the first recorded instantaneous flow at GS-2 (651 Lisec)
was contributed solely by DP Canyon. Flow at GS-1 did not end until
several days later. Downstream tributaries between DP Canyon and NM-
4 contributed little {< 2 L/sec) or no flow. The duration of surface-water
flow at GS-2 was from 20:30 through 05:15. In addition to the initial
peak at 20:30 there was a secondary peak from 22:30 to 22:40. The mean
discharge for the flow event in Los Alamos Canyon at NM-4 was 106 L/
sec and total runoff was 3380 m’.

DP Canyon'’s contribution to total discharge was determined by calcu-
fating the difference between instantaneous and mean flows recorded at
GS-1 beginning at 19:25 and ending at 00:10, and GS-2 beginning at
20:30 and ending at 00:15, assuming a lag time of 65 min and minimal
infiltration between the two gages. In other words, the instantaneous flow
recorded at GS-1 at 19:30 reached GS-2 at 20:35, or 5 min after DP
Canyon runoff reached GS-2. The mean discharge in DP Canyon was
estimated at 97 L/sec and the total runoff was estimated at 1688 m’.

RADIONUCLIDE TRANSPORT
Sample collection
Storm-water samples (LA-1, II, IT1, V) were collected at the junction
of Los Alamos Canyon and NM-4 (Fig. I). The first sample was taken at
20:34, and represents the flow-front or surge. The remaining three samples
were collected at 30-min intervals after the initial sample was taken.
Therefore, the sampling interval spanned 90 min. It was assumed that
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FIGURE 1. Location of streams, gages and sampling stations in the Los Alamos study area.

discharge at the sampling point correlates to discharge recorded approxi-
mately 4 min earlier at GS-2. The samples were collected at the approxi-
mate center of flow using a 1-L, wide-mouth (6-cm diameter) polyethyl-
ene container fastened to astaff (1.2 min length) with two stainless-steel
hose clamps. The opening of the container was submerged approximately
4 cm below the water surface and the container was swept parallel to
flow direction in order to decrease the effects of back-washing. Approxi-
mately 7.6 L were collected per sample. The sampling container was
thoroughls nnvwed with deionized water prior to each sample collection.

The samples were unpreserved, unfiltered, chilled to approximately 4*C
and shipped on September 8, 1995, to a contract analytical laboratory.
The samples were analyzed for total suspended solids and radionuclides
{with both suspended sediment and dissolved; Tables 1 and 2).

Suspended sediment

Each sample was first decanted through a tared glass-fiber filter until
only | L of slurry remained. The suspended sediment remaining on the
filter was weighed. The remaining slurry was centrifuged in tared 250 ml

TABLE 1. Suspended-sediment radionuclide activity in storm-water samples collected in Los Alamos Canyon at NM-4.
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FIGURE 2. Hydrograph illustrating the relationships between precipitation at TA-53. surface-water flow at gaging stations in Los Alamos Canyon (GS-! and GS-2). and

estimated surface-water contribution by DP Canyon.

tubes: the separated water (supernate) was then filtered and added to the
filtered liquids. The total volume of water was determined by summing
the filtered water and supematant. The total amount of suspended sedi-
ment was then calculated.

As noted at the time of collection, the initial sample (LA-I) contained
the highest amount of suspended sediment, 40.3 g/L. The remaining three
samples (LA-IL, III and IV) contained 5.2, 5.7 and 4.4 g/L. respectively
(Table 1). The mean concentration for the last three samples was 5.1 g/L
with a standard deviation of 0.54. Due to the high suspended-sediment
content of LA-I, the concentrations obtained for the first 30 min of flow
were divided into two separate time intervals from 20:30 through 20:40
and from 20:40 through 22:00 in order to determine suspended-sedi-
ment transport. The suspended sediment transported during the first 10
min of flow was determined by assuming that its concentration decreased
linearly from the initial value (40.3 g/L) to the mean value (5.1 g/L)
calculated from the last three samples. The amount of suspended sedi-
ment transported during the first 10 min of flow is estimated to be 8676

kg. The amount of suspended sediment transported during the remaining
80 min. of flow. assuming a mean suspended-sediment concentration of
5.1 g/L, is estimated at 8343 kg. Thus. the total amount of suspended
sediment transported during the first 90 min. of flow is estimated to be
17,019 kg. An unknown amount of additional suspended sediment would
have been transported in flow occurring after 22:00.

Radionuclides in suspended sediment

The radionuclides *Sr, %Py, 35Py, **Am, and '"'Cs were detected
in all suspended-sediment samples, with mean activity concentrations
for the first 90 min of flow of 2.44 pCi/g, 1.54 pCi/g, 0.15 pCi/g, 1.36
pCi/g and 6.63 pCi/g, respectively (Table 1). Standard deviation for the
radionuclide activity concentrations in suspended sediment ranges from
0.05 to 1.21. The mean activity concentration and standard deviation for
gross beta in suspended sediment are 15.4 pCi/g and 1.24, respectively.
Transport amounts for the radionuclides were calculated by multiplying
their mean activity concentration by the total amount of suspended sedi-

TABLE 2. Dissolved radionuclide activity in storm-water samples collected in Los Alamos Canyon at NM-4.
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ment carried during the first 90 min of flow. The estimated amount of
*8r 2Py Py, ' Am, and 'YCs transported off-site during the run-
off eventare 41.5 uCi. 26.2 uCi, 2.5uCi, 23.1 uCi and 112.8 uCi. respec-
tively.

Dissolved radionuclides

An aliquot from each sample was passed through a 0.45 micron filter
prior to analysis by the contract analytical laboratory. Following filtra-
tion, all samples were analyzed for dissolved *Sr. In addition. samples
LA-I and LA-III were analyzed for dissolved 'Cs, ' Am, ®**Pu and
2Py,

%Sr and #*2%Py were detected in the dissolved phase (Table 2); how-
ever, the sample analyses showed the activity concentration of ***%Py 10
be at or near the method or instrument detection limits (0.05-0.04 pCi/
L). Consequently, #**%Py transport in the dissolved phase could not be
accurately quantified. All samples were found to contain *Sr in the dis-
solved phase. The mean activity concentration over the period repre-
sented by the four samples was 5.05 pCi/L., with a standard deviation of
1.27. The total amount of *Sr transported during the storm event in the
dissolved phase was calculated by multiplying the total volume of water
that was discharged at GS-2 (3380 m* or 3.38 X 10° L) by the mean *Sr
activity concentration. This assumes that the mean *Sr activity concen-
tration remained constant throughout the run-off/discharge event. If this
assumption is valid, the total amount of ™Sr released in the dissolved
phase is estimated to be 17.1 uCi.

Historical trends

Historical data conceming radionuclide transport by storm-water run-
off in Los Alamos Canyon at NM-4 has been reported in many of LANL's
annual Environmental Surveillance Reports from 1982 through 1991. A
careful review of the existing data showed no noticeable trends for radio-
nuclide activity concentration in suspended sediment. The variability may
be due to differences in DP Canyon's surface-water contribution. Such
differences are in turn related to the intensity and duration of the storm,

~

DALE

water velocity, and amount of bank erosion. Few or no dara exist for
some dissolved coastituents, such as *Sr.

SUMMARY

Discharge measurements and estimates indicate that DP Canvon con-
tributed approximately 50% of the flow that was transmitted off-site dur-
ing this particular storm event. Therefore, this preliminary study sug-
gests that the amount of surface-water contribution by DP Canyon dur-
ing a storm event may have direct influence on radionuclide activity con-
centrations and volumes transported off-site, both absorbed to suspended
sediment and in the dissolved phase. Further work is warranted.
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THIRD-DAY ROAD LOG

by a series of ladders. The visitor complex in the canyon
is accessible by motor vehicle: Bandelier is otherwise a
hiker’s park. Three large canyons cross the monument, with
a compiex system of mesas and secondary canyons sepa-
rating them. Much of the monument has been designated
a unit of the National Wilderness Preservation Sys-
tem. 2.6 .
Meadows with abundant smail pine trees on left have re-
placed the burned areas of the 1977 La Mesa forest fire,
This area is now a National Environmental Research Area
set aside to observe nature’s reclamation process. 0.6
Technical Area 49 on right. 0.3

Good view into Water Canyon on right.
Trailhead to Burnt Mesa on left. 1.0
Contact between Tshirege units E and F (Rogers, 1995)
on right. 0.1

Good view of Pajarito fault scarp at 12:00(Fig. 3.16). 0.7
Road descends into shallow graben east of Pajarito
fault. 0.2

Junction with NM-501; continue straight ahead (uphill)
on NM-4. The following minipaper summarizes the nu-
merous springs present to the north of NM-4 and east of
NM-501 on the western side of the Pajarito Plateau. 0.1

30.7

313
316
320
33.0
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331
33.8
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CHARACTERISTICS OF SPRINGS IN THE
WESTERN PAJARITO PLATEAU, LOS ALAMOS
NATIONAL LABORATORY, NEW MEXICO

Michael R. Dale and Steve Yanicak

New Mexico Envir Dep DOE Oversight Burcay,
35 Rover Blvd., White Rock, NM 87544

Historically. drainages that dissect the Pajarito Plateau have been
thought to contain only ephemeral streams produced from snow-melt

77

and storm-water runoff. However. recent investigations by the New
Mexico Environment Depaniment. Department of Energy Oversight Bu-
reau (NMED. DOE OB) indicate that perennial and ephemeral springs.
emanating from the Bandelier Tuff and alluvium, supply perennial flow
1o several canyons along the western boundary of the Pajarito Plateau.
Here. we briefly summarize the characteristics of these springs. A more
detailed report is in preparation through the NMED DOE OB (Dale and
Yanicak, unpubl. 1996).

The area studied (in 1994 and 1995) encompasses 3 mi”, and is lo-
cated entirely within the western region of Los Alamos Nationat Labora-
tory (Fig. 3.17). Sping elevations vary from 7389 to 7481 fi, with springs
at the northern edge of the study area occurring at slightly higher eleva-
tions. All observed springs discharged from gray tuff associated with
units D or E of the Tshirege Member of the Bandelier Tuff (Rogers.
1995), or canyon alluvium. We made no attempt to correlate these units
with Bandelier Tuff nomenclature for the Laboratory’s Environmental
Restoration Project (Broxton and Reneau. 1995), but recommend that
future correlative studies be conducted.

Flow was determined ai culverts and temporary diversion structures
by the bucket-and-stop-watch method. Measurements were made down-
stream from the springs in order to focus on the amount of water contrib-
uted to the stream. Mean flow values (Fig. 3.17) were calculated using
multiple measurements (7 to 12 replications).

Field work led to the discovery of 12 perennial springs, two in the
Twomile Canyon area. six in the Pajurito Canyon area, and four in the

" Canon de Valle area {Fig. 3.17). With few exceptions, these springs dis-

charge {from north-facing canyon walls or slopes and occur along a 1.5-
mi long. NNE-SSW-trending zone that subparallels major segments of
the Pajarito fault system. The estimated flow of perennial springs during
1994 und 1995 was faidy consistent, ranging from 0.06 to 1.20 L/sec.
Additional observations made periodically during 1994 and 1995 showed
that perennial flow in Pajarito Canyon extended east from Homestead
Spring for at least 2.2 mi. During 1995, perennial flow in Canon de Valle
wis observed from Peter Spring to the east for approximately 1.2 mi.
Field measurements for specific conductance, pH and temperature for
the perennial springs ranged from 80 to 323 uS/em, 6.07 1o 7.79 S.U.
and 8.0 10 12.7°C, respectively. The water is predominately a calcium-
sodium-bicarbonate type with total dissolved solids (TDS) ranging from

-~
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FIGURE 1.16. View, looking south, of the Pajarito fault scarp in Bandelier National Monument. Black line highlights the top of thc scarp where it does nct.fom? the
skyline. The Pajarito fault exhibits over 400 f1 of displacement on marker horizons within the Bandelier Tuff. Pointed mountain at left is Boundary Peak, to the right is St.

Peter's Dome, and at the far right is Rabbit Hill.
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FIGURE 3.17. Locations of springs and flow-measurement stations along the westem region of the Pajarito Plateau, Los Alamos National Laboratory, New Mexico.

99 to 250 mg/L. Concentrations of dissolved inorganic constituents {(mg/
L) ranged from 8 10 24 for calcium, 6 to 25 for sodium, 3 to 6 for magne-
sium. 2 to 5 for potassium, 29 to 104 for bicarbonate, 6 to 31 for chlo-
ride, <0.1 to 0.3 for fluoride, 6 to 31 for sulfate and 0.01 to 1.1 for ni-
trate/nitrite as total nitrogen. The high-range concentrations are predomi-
nately associated with springs in the Canon de Valle area. Springs in
Pajarito and Twomile Canyons generally show lower TDS concentra-
tions, but seasonal variations in concentration appear to be occurring.
Sampling onApril 28, 1995, showed an in¢rease in specific conductance
and TDS for perennial springs in the Pajarito Canyon area.

Some perennial springs were analyzed for high-explosive compounds
(HE). volatile-organic compounds (VOC) as well as the radionuclides
%Sr, ¥0py, PPy, ¥ Am, WCs, MY, Y, U and gross alphasbeta in
dissolved phase. HEs and VOCs were detected at some springs in the
Canon de Valle area. The concentration for the HE compounds 2-amino-
4.6-dinitrotoluene and 2-amino-2,6-dinitrotoluene ranged from 2.3 t0 3.3
pug/L: that for octahydro-1.3,5,7-tetranitro-1.3,5,7-tetrazocine (HMX)
ranged from 5.5 to 11.0pg/L; and that for hexahydro-1,3,5-trinitro-1,3.5-
triaune (RDX) ranged from 83 to 100 pg/L. The concentration for the
VOC iwetrachloroethene ranged from 2.3 to 15 pg/L and that for
tnchioroethene ranged from 0.9 to 3.1 pg/L. Additionally, cis-1,2-
dichlorocthene ot 21 jg/L. was detected at Peter Spring. HEs and VOCs
were not deseced at springs in the Pajarito Canyon area. Gross beta,
2. ™, and ™U were detected above the method detection limits for
all springs. R is unknown if these levels are within the background range
for thess types of waters. Activity (pCVL) ranged from 3.49 to 10.1 for
gvn beta, 0.06 to 0.77 for 24U, 0.02 10 0.03 for U and 0.09 to 0.70 for

U,

Four ephemeral springs were flowing onApril 28, 1995, in the Pajarito
Caayos wributary where Starmer’s Spring discharges (Fig. 3.17). All
springs discharged from the south-facing canyon wall. The initial esti-
mated flow ranges from <0.06 to 0.12 L/sec. Flow of these springs gradu-
ally ceased during the summer. Field measurements for specific conduc-
tance. pH and temperature for the ephemeral springs ranged from 82 to
169uSiem. 6.24106.93 S.U. and 8.1 to 10.6°C, respectively. TDS ranged

.

from 70 10 148 mg/L. Concentrations of dissolved inorganic constitu-
ents (mg/L) ranged from 6 to 10 for calcium. 5 to 11 for sodium. 210 4
for magnesium, 2 to 3 for potassium, 37 to 40 for bicarbonate, <5 t0 6 for
chloride. <0.5 for fluoride, 17 to 20 for suifate and <0.1 to 29 for nitrate/
nitrite as total nitrogen.

At most discharge points, tuff beds are moderately welded and show
vertical fractures common to the Tshirege Member. but horizontal frac-
tures with aperture widths of up to 0.5 in. or more are also abundant.
Spring water discharges mainly from fractures. contacts, or parting sur-
faces between tff beds of similar lithology but varying competency (e.g..
surge beds). Because ephemeral springs ceased flow during summer. we
theorize that these springs may have some connection to surface-water
infiltration during snow-melt runoff.

As flow measurements were made at some distance below the springs,
they may not adequately represent spring discharge. The values may be
low due to losses associated with infiltration, or high due to contribu-
tions by interflow or runoff. Since measurements were made during ex-
tremely dry conditions, the former is most likely and the data probably
represent minimum spring discharge.

Preliminary chemical and benthic-invertebrate data (see Ford-Schmid.
this volume) indicate that ground-water impacts, via anthropogenic
sources (¢.g.. outfall, landfill), may be occurring in the westem region of
the Pajarito Plateau. Furthermore, the perennial reaches supported by
the springs described herein support a saturated zone within the canyon
alluvium that could transport contaminants over a wider area. Thus, ad-
ditional work on the source of such contaminants is recommended.

34.1 White El Cajete Pumice exposed in soil on left. 0.5
34.6 Viewpoint on left in sharp bend of road provides excellent
view of the Pajarito Plateau, Pajarito fault, Rio Grande
rift, and Sangre de Cristo range (Fig. 3.18). 0.8
Dirt road to American and Armisted cold springs on
right. 1.7
Boundary to Bandelier National Monument. 2.9
Intersection of NM-4 and USFS Road 289, The Dome
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GOVERNOR

State of New Mexico-
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON ' SECRETARY

EDGART. THORNTON., LI
DEPUTY SECRETARY

QOctober 2, 1996

Mr. Mat Jochansen, LARO AIP
Point of Contact

Department of Energy

Los Alamos Area Office

MS A31le6 B

Los Alamos, NM 87544

SUBJECT: Review of Los Alamos National Laboratory's (LANL)
Corrective Action Report for TA-18 Septic Tank Leach
Field

Dear Mr. Johansen:

This conveys New Mexico Environment Department (NMED), Department
of Energy Oversight Bureau's (DOE OB) review of the referenced
report. The following comments are provided for the purpose of
communicating the results of the DOE OB review. These comments
are not provided or intended for the purpose of representing the
regulatory position of the New Mexico Environment Department.

COMMENTS
1) . Page 6, Section 3.3.2.1, ?irst Paragraph, First Sentence

Does this statement imply that data exist concerning the most
western extent of perched ground-water within Pajarito Canyon?
That is, what data exist to show that the western extent of the
aquifer lies 1-mile to the west of TA-18? DOE OB staff have
observed perennial flow from several springs located in Pajarito
Canyon (approximately 4 mi west of TA-18) that may supply
recharge to a suspected saturated alluvium aquifer which may
extend eastward to monitoring well PCO-3. Saturated alluvium in
Threemile Canyon also exists and laterally extends an unknown
distance. Characterization of these zones should be performed.

VA
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Mr. Mat Johansen
QOctober 2, 19396
Page 3

(strategically located to intercept contaminants) placement of
MW-13; 2 to 3 hand-held pneumatic-auger boreholes (preferably to
ground water and complete@ as piezometers) be installed along the
septic line from the septic tank to the fence north of Building
116. These stations would help determine if contaminant releases

- have occurred along the septic line. Quarterly monitoring is
initially recommended in order to determine seasonal fluctuations
in ground-water levels as they may relate to contaminant :
concentration variations.

7). Page 14, Section 3.5.2, Second Paragraph, Fifth Senteénce

DOE OB recommends the addition of the more common high explosive
(HE), and radionuclide (notably uranium) parameters to the
proposed sampling and analysis listed in Table 3-5. The DOE OB
has current data which indicate that HE and its breakdown
products were detected in a spring (Threemile Spring referenced
in Comment 2) that discharges to the main drainage of Threemile
Canyon west of the PRS area. Table 3-3 (Data Comparison for PRS
18-003 (d) (concluded)) presents only a limited amount (one sample
#AAB4604) of radionuclide parameter ground-water data to conclude
that there is no ground-water radionuclide concern. The sludge
samples AAAS5826 and AAA5827 that show elevated uranium
concentrations would support the argument for its inclusion in
the proposed sampling and analysis for these wells.

Please feel free to contact Michael Dale of our staff at 672-0449
if any question arise.

Sincerely, ,4/ .

Steve Yanicak, LANL POC
Department of Energy Oversight Bureau

SY:mrd
cc: Neil Weber, NMED, Chief, DOE OB
Martyne Kieling, NMED, DOE OB
Glenn Saums, NMED, Program Manager, SWQB
John Rogers, NMED, GWQB :
Ken Zamora, DOE LAAO, MS A31l6
Theodore Taylor, DOE LAAO, MS A316
Everett Trollinger, DOE LAAO, FU-2 FPC, MS A3le6
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State of New Mexico
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/.J-993
Los Alamos, New Mexico 87545 " MARK E. WEIDLER
GARY E. JOHNSON SECRETARY
GOVERNOR EDGAR T. THORNTON. II1
DEPUTY SECRETARY
October 25, 1996
Mat Johansen, DOE AIP POC -,
U.S8. Department of Energy
Los Alamos Area Office, MS A31l6
‘Pos Alamos, New Mexico 873545
SUBJECT: Review of Environmental Surveillance at Los Alamos during

1994, Los Alamos National Laboratory. July 1996.

Dear Mr. Johansen:

The DOE Oversight Bureau (DOE OB} has reviewed several sections from the
subject document. The following comments are provided for the purpose
of communicating the results of the review. They are not provided or
intended for the purpose of representing the regulatory position of the
New Mexico Environment Department.

AIR MONITORING

General Comments:

o Attempting to measure a dose that is less than ten percent of the
naturally occurring dose is an exceedingly difficult task,
considering the variability in natural background radiation. NMED
recognizes LANL‘s efforts in addressing this problem, and in general
agrees with the methodology chosen by LANL. NMED's monitoring data,
while very much more limited but using the same basic methodology,
does not disagree to any major extent with LANL‘s, and cannot
dispute LANL’'s findings of compliance with all applicable

regulations.

o It is NMED’s hope that LANL will continue to address air monitoring
by evaluating all aspects of their program, and making improvements
as new technology becomes available. For the public’s sake, we
would recommend that LANL expedite the process of releasing data for
general review.

1. Page 110, last paragraph, line 5, Technical Area (TA) 53 Network

AR R
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Mat Johansen Page 2 of 12

Octobexr 25, 1996

The stations are 800 m north, not 800 km.
2. Page 113, Table V-1 -~ Footnotes

It is confusing and perhaps misleading to list an annual dose, when the
total is the sum of three quarters of data, even if there is a footnote
explaining it. It would be better to take a mean of the three existing
gquarters and add it to make a fourth quarter, and place a footnote
explaining that. That way all the stations would be comparable on a time

basis.
3. Page 115, Table V-2

At stations TA-50, Area C and TA-33, Area E, the minimum values are
greater than the maximum values and the means are less than the minimums.
There appears to be some mistake in the listing of these values.

4. Page 120, Table V-5

Mercury-195 is listed twice, with different corresponding values.
Probably one of these should be a different isotope.

5. Page 125, Table V-7
The number of samples taken at the Pojoaque station should be 24, not 42.

Several of the on-site stations have different wvolumes than what is
listed in Table V-8, the gross beta analysis. This cannot be right,
since the same filter is analyzed for both gross alpha and gross beta.

The total air volume column does not take into account the fact that the
filters are cut in half before analysis, and for most stations only one
half is analyzed. The other half is usually archived, although sometimes
it is analyzed for quality assurance purposes. There should at least be
a footnote explaining this fact.

s. Page 131, Table V-10

At some stations, it is indicated that there is at least one sample above
the MDL, but the maximum value is less than the stated MDL of 4 aCi/mi.

7. Page 182, first paragraph, d. Ingestion Dose



Mat Johansen Page 3 of 12

October 25, 1996

Corrections are made to Laboratory affected sites by subtracting

background concentrations plus two standard deviations. Mean background
values should be subtracted, but not mean plus two standard deviations,
because that assumes that every station is at a maximum background
location. Also, this 1is not consistent with the procedures for
inhalation dose calculations that are listed in Section ¢. (Inhalation
Dose) on the same page, which specify subtracting average background

concentrations.

8. Page 183, fourth paragraph, a. Doses from Natural Background

It is stated that doses from natural background are measured with TLDs
at Los Alamos and White Rock. It is not stated which particular stations
are used to obtain this background value. Are all stations in Los Alamos
and White Rock used for background calculations? This would make the
assumption that there is no contribution from Laboratory activities,
which would not be consistent with the CAP-88 calculations shown later

in the report.

9. Page 183, fourth paragraph, a. Doses from Natural Background

The national average for radon dose is used. Since radon concentrations
can vary widely from location to location, it would be much better to use
site specific data. Surely some data for the Los Alamos area exists.
The New Mexico Environment Department conducted a state wide radon survey
several years ago, in cooperation with the EPA. The University of
Pittsburgh has compiled large amounts of radon data from around the
country, very likely including northern New Mexico.

10. Page 183, second paragraph, b. Doses to Individuals from External
Penetrating Radiation from Airborne Emissions

It is stated that “the resulting data could not be statistically proven
accurate compared with data from a pressurized ion chamber gamma photon
detector”. Which data was compared with the PIC data, the HPGe or the
TLD data? Since there are three different methods of data collection at
Bast Gate, do at least two of them have comparable results?

11. ©Page 183, first paragraph, c. Doses to Individualas from Direct
Penetrating Radiation )

It is stated that no direct penetrating radiation was detected by TLDs
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October 25, 1996

at off site locations, yet the data ranges from 101 to 165 mrem per year
at perimeter stations. At what point would the TLDs measure Laboratory
radiation as opposed to natural variation? If there is a variation of
over 60 mrem between sites in the same general area and a variation of
over 30 mrem between years at some stations, it would seem that it is not
possible to verify by direct measurement whether the 10 mrem per year
limit (NESHAPS) has been exceeded, and that even the 100 mrem public dose

limit is doubtful.

12. ©Page 185, first paragraph, d. Doses to Individuals from Inhalation
of Alrborne Emissions

The fourth line from the top of page 185 reads “occurred at the White
Rock Fire station and was 0.022 mrem (0.022 mSv) ...”. It should read

“occurred at the White Rock Fire station and was 0.022 mrem (0.00022 mSv)

"
- .

The fifth line from the top reads “mrem/yr (1 mSv/yr), and 0.7% ...”".
It should read “mrem/yr (1 mSv/yr), and 0.22% R

. 13. Page 187, a. Maximum Individual Dose and Page 189, Figure Vv-23

The maximum individual EDE to a member of the public is 3.5 mrem per
year, which incorporates some reduction factors for shielding. The
maximum calculated dose from CAP-88 is 7.62 mrem, which does not
incorporate the reduction factors. This is not consistent and it should

be clearly defined when to use the reduction factors.

14. Page 192, third paragraph, 4. Risk from Natural Background Radiation
and Medical and Dental Radiation

The third paragraph states that the risk is approximately 1 in 8000,
which is not consistent with Table V-40, which lists values of 1 in 7000
and 1 in 6000 for Los Alamos and White Rock.

18. Page 193, Table V-40, Natural Radiation section
8ince Los Alamos has a larger radiation dose than White Rock, it should

have a greater associated risk. However, the stated risk of 1 in 7000
is less than the stated risk of 1 in 6000 for White Rock.

16. Page 197, Table VI-3
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Precipitation is measured in centimeters, not microns.
17. Page 272, fifth paragraph, a. Ambient Air Monitoring

It is not specified that the rotameters on the iodine samplers are
calibrated.

GROUND-WATER

General Comments:

o We recommend that LANL include all ER ground-water data into
their annual ES reports. '

o It is our understanding that LANL’'s reported pH values are
fixed-laboratory derived, and therefore, probably do not
represent true ground-water pH. pH and other field data such
as specific conductance, temperature, etc., should be
included in LANL’s data tables.

o We recommend that LANL add total suspended scolids to their
analyte list.

el We recommend that pumps be set just below (10-15 ft) top of water
at each deep aquifer test well, and pumped at a rate which is below

the recharge capability of the aquifer.
1. Page 226, seventh paragraph, A. Introduction

What intermediate depth ground water is monitored in Sandia Canyon? It
18 true that perched ground water was encountered during the drilling of
PM-1; however, to the best of our knowledge, no monitoring of this ground

water exists.
2. Page 228, second paragraph, 1. Main Aquifer

LANL’s deep aquifer test well TW-3 is located in Los Alamos Canyon
downstream from the confluence with DP Canyon; not upstream as stated in

the report.

3. Page 229, third paragraph, 2. Perched Groundwater in Canyon
Alluvium.
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Additional surface-water contributiong to Los Alamos Canyon include: one
spring which emanates from the Bandelier Tuff at approximately 3-5 gpm,
and is located on the south facing slope of Los Alamos Canyon across from
the skating rink (source may be a leaking pipe and/or tank located nearby
or precipitation); and one outfall from the Los Alamos Medical Center.
In addition, DOE OB's field cobservations at the mouth of DP Canyon show
that a large amount of surface water enters Los Alamos Canyon via DP
Canyon during rapid snow-melt and storm events. Discharge data obtained
at the mouth of DP Canyon from May through September 1967, show total
runoff equaling approximately 36 800 m’ (Purtymun, 1974).

Infiltration of DP Spring water may enter Los Alamos Canyon via underflow
or through saturated alluvium within DP Canyon. This suspected saturated
zone may be entirely or intermittently connected to saturated alluvium

'in Los Alamos Canyon at LAO-2.

4. Page 230, sixth paragraph, 2. Perched Groundwater in Canyon Alluvium

We suggest that some recharge to Pajarito Canyon’s shallow aquifer
{alluvium) is from perennial springs located in the upper reaches
{onsite} of Pajarito Canyon and its tributaries, and from TA-18 Spring
. {perennial) and Threemile Springs (A} and (B) (ephemeral) Ilocated in
Threemile Canyon. TA-18 Spring is located approximately 300 ft northwest
of Kiva #2 at TA-18. Threemile Spring (A) and (B) are located
approximately 0.5 mi west of Kiva #2. The shallow aquifer may extend
from the upper perennial springs eastward to approximately PCO-3.
Characterization and monitoring of this suspected aquifer is recommended.

5. Page 230, first paragraph, 3. Intermediate-Depth Perched Groundwater

What data exist to support the statement that perched intermediate ground
water is of limited extent?

It should be noted that perched ground water was also encountered during
the drilling of SHB-4 (Gardnmer et al., 19%3) and supply well PM-2
(Cooper, 1965) in Pajarito Canyon.

It should be noted that perched ground water was also encountered during
the drilling of SHB-4 (Garner et al., 1993) and supply well PM-2 (Cooper,
1965) in Pajarito Canyon.

6. Page 231, second paragraph, 3. Intermediate-Depth Perched
Groundwater
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The following statement was taken from a letter dated May 6, 1996, to DOE
from DOE OB concerning LANL‘s ER 0OU-1049 Canyons Workplan:

»Several lines of evidence suggest that some recharge to Basalt Spring
may be from near-by (< 0.25 mi) surface-water infiltration in Los Alamos
Canyon downstream from the Pueblo confluence, and that Basalt Spring may
not entirely represent intermediate ground water:

At approximately 7:30 a.m. on April 17, 1996, DOE OB personnel observed
surface-water (effluent water from Los Alamos County Sewage Treatment
Facility) flow in Los Alamos Canyon confluence at <1 gpm, and at 8:25
a.m., observed little or no flow in the active channel above Basalt
Spring, suggesting that the outfall at the treatment facility had been
temporarily turned off. Basalt Spring was flowing; however, DOE OB noted
that flow had decreased due to the presence of high-water marks (still
wet) on structures (boulders, sticks, etc.) within the surface-water flow
path downstream from the spring discharge point. The sewage treatment
facility was contacted that day, and confirmed that the outfall had been
turned off at approximately 9:00 p.m. on April 16, 1996 and turned back
on at approximately 9:00 a.m. on April 17, 1996.

Temperature of Basalt Spring water was 7.2° C on April 17, 1996, and does
not correlate with that of intermediate ground-water at TW-1A, which has
a temperature of approximately 16.3° C (measured by DOE OB on June 6,
1995). This abnormally low temperature of Basalt Spring water suggests

nearby recharge.

On May 25, 1995, LANL's ESH-18 and DOE OB sampled Basalt Spring at a
location considered to be the spring source; however, on November 15,
1995, DOE OB observed that flow had completely ceased at this particular
location. Basalt Spring may have discharged greater volumes of water in
May due to an increase in surface-water flow due to the mixing of snow-
melt runoff in Los Alamos Canyon with sewage-treatment-plant outfall

water.

Therefore, DOE OB cautions against the use of Basalt Spring as an
intermediate ground-water monitoring location. LANL.may want to utilize
Los Alamos Spring, which is located approximately 0.2 mi east of Basalt
Spring. This spring issues from the north-facing side of Los Alamos
Canyon at an elevation approximately 40 ft directly above the active
channel. Hydrochemical data obtained by DOE OB during 1994 and 1995 and
general observations suggest that this spring may represent some type of
intermediate ground water. Data concerning Basalt and Los Alamos Springs
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were submitted to DOE and LANIL in a letter dated July 28, 1995.”

7. Page 231, third paragraph, 3. Intermediate-Depth Perched Groundwater

It should be noted that the hydrologic flow regime within Pueblo Canyon
may have changed dramatically due to the discontinuation of discharge
from several facilities: the Pueblo industrial-waste treatment plant
which discharged into upper Pueblo Canyon; the Pueblo Sanitary Treatment
Plant which discharged in upper Pueblo Canyon; and the Central Sanitary
Treatment Plant which discharged into Pueblo Canyon approximately 0.5 mi
west of TW-2. Hence, recharge mechanisms, flow paths, etc., in current-
day Pueblo Canyon need to be characterized. We caution against the use
of assumptions or conclusions about recharge based on historical

data/information.

8. Page 231, fourth ©paragraph, 3. Intermediate-Depth Perched
Groundwater

The Water Canyon Gallery spring and many other perennial springs which
emanate from the Bandelier Tuff, such as Burning Ground and Homestead
Springs, should be grcuped into a fourth ground-water zone or mode of
occurrence as noted by Dale et al. (in press, 1996).

9. Page 231, fifth paragraph, 4. Vadose Zone

Monitoring well SCO-1 is located near PM-3; not PM-2 as stated in the
report. Field observations concerning surface-water flow from its source
at TA-3 (outfalls) to approximately 2.0 mi west of PM-3 in Sandia Canyon
suggest that saturated alluvium may exist within this portion of the
canyon. Characterization and monitoring of this suspected aquifer is

recommended.
10. Page 232, sixth paragraph, 4. Vadose Zone

How often are these wells checked for water? On August 31, 1995, DOE OB
observed (mirror reflection technique) water in one well located at the
northeast toe of the landfill.

Perennial flow in Canon de Valle exists, and we suggest that saturated
alluvium is present within the canyon from SWSC Spring to some unknown
distance downstream past MDA-P. Characterization and monitoring of this

suspected aquifer is recommended.
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11. Page 232, fourth paragraph, a. Radiochemical Constituents in the
Main Aquifer

DOE OB’s detection of Sr at 6.6 pCi/L at TW-4 confirms LANL‘s detection
of 6.2 pCi/L. It is the interpretation of the DOE OB that these data
support the presence of *Sr in the regional aquifer at that time of

sampling.

12. Page 236, third paragraph, b. Radiochemical Constituents in Alluvium
Groundwater

DOE OB is curious as to what method was used to determine the high
suspended sediment in samples from LAO-2?

DOE OB historical and current data show that most radionuclides such as
Pu and Cs appear to be virtually insoluble in water; however, %Sr is
soluble to some degree. DOE OB surface-water and associated suspended-
sediment data show that the average ratio of *'Sr in solution to suspended
sediment is 2.81. Hence, Sr is soluble; therefore, the unusually high
2%5r detected in 1993 may not be entirely associated with suspended
sediment concentrations. This report shows **Sr at 0.0 pCi/L for LAO-2,
which is not typical of recent years: in 1991 and 1992, °°Sr was detected
at 42.0 and 23.2 pCi/L. DOE OB 1994 split-sample data for LAO-2 show *°Sr
at 39.23 (+-4.30) pCi/L, and a duplicate-sample result of 35.85 (+/-3.94)
pCi/L; hence, a problem concerning the LANL data may exist.

13, ©Page 236, fifth paragraph, b. Radiochemical Constituents in Alluvium
Groundwater

The high gross alpha/beta values may be attributed to the presence of
specific uranium isotopes (e.g., *U). LANL‘s data (Table VII-1l) do show
some correlation between high total-uranium concentrations and high gross
alpha/beta activity concentrations.

14. Page 236, second paragraph, c¢. Radiochemical Constituents in
Intermediate Perched Groundwater

DOE OB is curious whether Water Canyon Gallery ground-water samples were
collected at the holding tanks along State Route 501 or at the actual

spring which discharges to the gallery?

15. Page 248, third paragraph, 1. Main Aquifer
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0O-4 is the nearest supply well to TW-3; not PM-5 and PM-3 as stated in
the report.

16. Page 249, third paragraph, a. Lead Evaluation in Test Well DT-5A

In addition to Pb, historical data show tritium activity concentrations
(pCi/L) at 3400 in 1985 at DT-5A, 5300 in 1982 at DT-9, and 2600 in 1984
at DT-10 (LANL ES Reports); and 1994 DOE OB data show gross alpha at 9.55
pCi/L and gross beta at 14.19 pCi/L at DT-9.

17. Pages 250 through 254, b. Recharge Age of Water in Main Aquifer

All age-dating and monitoring data by both LANL and DOE OB, are extremely
questionable due to the fact that most of LANL’s regional aquifer test
wells have screen lengths which extend deep into the aquifer, and
hydrochemical data do not represent the top of water within the regional
aquifer. Hence, age-dating data may be from samples retrieved from
isolated or multiple =zones deep within the aquifer which may be
characteristically different from that of the top of saturation within
the regional aquifer (recharge pathways, age, hydrochemistry, etc.).

18. Page 257, second paragraph, Test Well 4

In order to eliminate problems concerning the validity of analytical data
(e.g., TW-4), DOE OB recommends that LANL purge three well volumes (only
if flow rates are constant) and until geochemical parameters (turbidity,
temperature, redox potential, etc.) have stabilized. On July 23, 1996,
DOE OB split sampled with ESH-18 at LANL’s deep test well TW-8, and data
suggest that the quality of the sampled water may have not represented
that of in-situ ground-water: at 17:22 ground-water temperature was 16.4°
C, at the time of sampling (17:55) ground-water temperature was at 17.3°
C, and at 18:05 ground-water temperature was at 18.2° C. Hence, the
temperature had not stabilized. DOE OB purge test data, obtained on July
17, 1995 at TW-8, show that the well probably stabilizes at approximately

18.8°C.

We recommend that test wells TW-1, TW-1A, TW-2, TW-2A and TW-4 be purged
at a rate which is below the recharge capability of the aquifer so that
flow is not lost, and geochemical parameters can be monitored and

documented throughout the purge event.

SURFACE-WATER

General Comment:
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° We recommend that LANL present the date and time of sampling for
each surface-water sample collected so that one can correlate
results with other data such as discharge or precipitation data.

1. Page 148, first paragraph, 3. Surface Water Monitoring, On-Site
Stations, Other Areas

Several outfalls that discharge to Sandia Canyon appear to be missing.
There are approximately five other outfalls from the TA-3 area and eight
outfalls from the TA-53 area which are not listed. Outfalls which
discharge into Sandia Canyon may contribute to either perennial stream
flow in certain segments of the stream or possible recharge to shallow

ground water within canyon alluvium.

2.  Page 148, first paragraph, 3. Surface Water Monitoring, d. Long
Term Trends

Analysis of radionuclides in solution is justified; however, DOE OB has
observed that analytical data from the suspended sediment fraction of the
sample provides valuable information concerning the total amount of
contaminant transported. This is especially important in storm events
where large amounts of suspended sediment is transported. We recommend
that LANL analyze storm-water samples for contaminants in the dissolved
phase and suspended sediment phase, and present data in the ES reports.

3. Page 198, second paragraph, 2. Water and Effluent Monitoring, a.
Surface Water Monitoring and Page 199, Table VI-6

In order to adequately compare data with regulatory standards such as the
New Mexico General Stream Standards for Livestock and Wildlife, analyses
should be the same as prescribed by the standard (i.e., total analysis
if the standard is totals or dissolved if the standard is dissolved).

What are the units of measure for the data presented in table VI-6?
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If there are any gquestions concerning the review of these sections,
please contact me at 672-0448.

Sincerely,

/Aé?%z}‘Lﬁ;*‘/ 5&423&;24ﬁ‘/;ﬁ*-—

Steve Yanicak, LANL POC
Department of Energy Oversight Bureau

Attachment

SY:sy

cc: Neil Weber, NMED, Chief, DOE OB
Benito Garcia, NMED, Chief, HRMB
Jim Piatt, NMED, Chief, SWQRB
Marcy Leavitt, NMED, Chief, GHWQB
Steve Rae, LANL ESH-18, MS K497

crv...hes9%4revl.aip
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State of New Mexico
ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/.J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
‘GARY E. JOHNSON ' SECEETARY
GOVERNOR

March 26, 1997

Mat Johansen, DOE LAAO AIP POC
U.S. Department of Energy

Los Alamos Area Office

528 35th Street, MS A316

Los Alamos, NM 87544

Submittal of 1996 ground-water data related to split-sampling

RE:
and independent sampling at Los Alamos National Laboratory and

surrounding areas

Dear Mr. Johansen:

The New Mexico Environment Department of Energy Department of
Energy Oversight Bureau (NMED DOE OB) collected ground-water
samples throughout 1996, and the attached preliminary data are
being submitted for your thirty-day review as stated in the
Agreement-in-Principle Umbrella Protocol. After you have had the
opportunity to review and comment on the data, it will be released
to applicable agencies thirty(30) days following your receipt of
this letter.  In addition, the NMED DOE OB would like to thank ESH-
18 and Field Unit 4 personnel for their cooperation and assistance.

Contact Michael Dale at 672-0449 or Alice Mayer at 672-0447 if you
have any questions concerning this matter.

Sincerely,

J P

‘ Za =
Steve Yanicak, LANL POC

Department of Energy Oversight Bureau

SY:mrd

netachment | I
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267 120 1100

NA NA NA

NA  NA NA
9 4 17
NA  NA NA
NA  KNA NA
2 3 25
3 2 4
NA  NA NA
NA  NA NA
NA NA
49 21 15
NA  NA NA
NA  NA NA

NA  NA
NA
48 04
NA
24 04
19 047
19 048
18 054
NA  NA
NA  NA
LLX I
NA  NA
NA
¢ 05
088 NA
NA  NA
NA  NA
NA  NA
17 008
NA  NA
NA  NA

£33

£3

1
Z ¢

<t

£3

NA

NA
p

NA
NA
10

NA
a5

57

£

NA
105

NA

8 g
3

3 2

NA
NA
«0.0%
NA
NA
0.2

0.1

£%

0.08

¥
£3

NA

NA
NA
s

23

1.9

s

24

£

NA NA
NA NA
08 20
NA NA
NA RA
078 .5
o1 0.5
048 s
NA

25 .08
NA NA
NA NA
NA NA
<010 0.4
NA NA
NA NA
NA
NA
NA NA

NA NA  NA
NA NA  NA
«02 NA NA
NA NA  NA
NA NA  NA
<8 130 =12
<8 {160 W
08 10 48

NA NA HNA

«005 210 18
NA NA  NA
NA NA  NA
NA NA  NA

<005 107 <20
NA NA  NA
NA NA  NA
NA NA  NA

7
NA NA
NA NA  NA

150 217 17
743 N6 184
726 29 NA
685 1863 128
718 138 KA
895 121 MNA
741 124 NA
729 124 NA
881 114 68
601 113 88
79 M3 283
887 M7 M
NA 248 188
898 248 188
e72 718 B4
NA NA  NA
NA  RA  MNA
8.8 199 153
83 177 138
NA  NA NA
NA NA NA

02
208
204

158
w7

180
178

214
200

10.8

106
1048

2
210

A

(oy)
(dry)

19
83

{dry)


http:1767648.08
http:1767633.05
http:4730311.72
http:1787895.71
http:1773134.31
http:481331.45
http:1770158.55
http:1711723.11
http:475&&4.51
http:BTR.o.71
http:1733748.14
http:1733610.14
http:502931.51
http:1735473.18
http:5087110.85
http:l1Ii214.01




hm e e igis W wivun - send Wity HOsUlS Geleral Ghemistry,

BTATION %Y COORDINATES
1"} EASTING NORTHING  _Date
GARVEY 471334884 17876847.23 smd
siost
JOSBIE 47420433 178779218 e
) 81598
STARMER'S 47338498 176765358 IS
[ 1
BRYAN 473851, 178778372 ne
Sl1598
HOMESTEAD AT73926.77 1768582.867 ‘TRt
F sisns
KIELING 47445401 1767051.89 Si88e

BULLDOG

A7476523 176709258 F SitAes

ANDERSON SPRING 47560041 177120087 F 2/20/48

F 4wms

HANLON SPRING 47527179 1771461.01  F 220m¢

Pty

TA-18 SPRING 493879.97 1760803.01 F BMMME

THREEMILE (A) 48167837 178150314 81398

THREEMILE (B]  491878.37 1781503.14 s
Water Canyon
& Tributaries

CDV-8.0 463169.32 176882402 F 7/8/98

(G771

SURNING GROUND  473877.07 1784474.28 sraeme

824

s F s

LI 7T T

12/20/98

Cs

[

s

]

[

cos

TOTAL
HCOY PHOSA

S04

NO2-MO3 KJEL.«

ASN

N AMMO

HELD FELD
DS 188 pH

HELD
8¢ TDS  TEMB,

3

11

18

102

13

9.62

8.7

10

= %
EZLE
3

NA

LR

3.1

23"

228

1.87

24

s 3

£E
$3
£3

10

£3

0

1"e
15

»w1

12

EFEa%¢%

£3
£ ¥

15

44
33

o g

R L)

0.088

0075

<05

3

NA
NA

£ L% %%

(33
£3

<30

<30

<30

383

E8%¢

$F§2F
EEEES

NaA
NA

NA
NA

NA
43

8 ¥
[ 33

87

73

[

NA
NA

33

£3

£ 3

‘NA

NA

12

28
28

8.2

s

NA
NA

NA  HNA
NA  NA

NA NA NA HNA NA
NA NA HNA NA  NA

{low flow conditions sxtending 10 R past source, unabla 10 sample)
(low flow conditions extending 10 it past source, unsbie 1o sample)

NA

£3

081

0.43

z 8

$85%¢5

£3
£3

NA
NA

£3

NA  NA
<2 <005
NA © NA
<2 0059
NA  NA
NA  NA
NA  NA
NA  NA
0.33 013
NA  NA

EEEEE
TEEEE

NA

NA

6@@‘

NA

240
210

220

1o

$ &

$8%¢

NA
2

£3

«12

410

730

<12

3

869 154
.23 1729
1.2t 182
en 181
8.20 29
8.38 .13
8715 181
72 208
6.82 150
8.32 1
T.44 135
726 143
5.69 147
NA NA
HA NA
AL NS -+ ]
"
s ™
e,
s18 201
{See abova)

118
L

140
120

78
65

138

158

115
110

116
108

12

a3

183
LL3)
150

(dy}
(dy)

NA
NA

73
84

13
84

10.4
| 2

10.2
105

78
94

88
(on)

{damp}

8.4

(R

108
108


http:1768824.02
http:463169.32
http:491678.37
http:491871.37
http:1760608.01
http:493879.97
http:ln1481.01
http:475271.79
http:1n1290.17
http:475690.41
http:1767092.51
http:474765.23
http:1787051.89
http:4744504.01
http:1788582.87
http:73928.77
http:17.n83.72
http:1787853.58
http:47338-4.98
http:n"204.33
http:11871W7.23

fabls 1 - NMED DOE Oversight Bureau Ground-Watsr Quality Results:General Chemistry

YOTAL NO2.HOS KIEL. FIELD FIELD FIELD
STATION X.¥ COORDINATES Cs Mg K M2 O F  COJ HCOSPHOB* B804 ASN N AMMO TDS 783 pH 8C  TDS TEMP,
D EASTING NORTHING Date

gl Il fmgh)  (mBAL  impd) (mgAl [mgt) ImeR) (mel) o)  imgAl  mgAl  fmgti  imgh) pmpAj {S.U] fuSicm) fepm]  (C)

SWSC SPRING 473814.50 1764587.59 32888 NA NA

NA NA NA NA

NA  NA NA NA NA NA NA NA  NA 703 24 184 25

5124188 NA MA  NA NA NA NA NA NA NA NA NA NA NA NA NA 864 203 152 100

Fase 16 48 30 19 13 023 <0 7 NA 88 NA NA NA 130 3% 843 2 15 108

12204 NA NA  NA NA NA NA  NA NA NA NA NA NA NA  NA 723 202 158 49

MARTIN SPRING 47448220 178186285 Sn4use NA NA NA  NA NA  NA NA NA NA RA NA NA  RA 628 3% 247 10.1

F sians 27 63 25 33 20 090 <30 100 NA 200 NA NA NA 0 22 829 W 240 10.9

PETER SPRING 47340434 1764676.69 328096 NA NA  NA NA NA  NA NA NA NA NA NA NA NA NA  NA 107 238 101 42
WC8.28 48474568 176744112 11188 NA NA

Other Springs

GC-10.8 4838058 1804133.22 7145196 NA NA

NA NA NA NA NA 786 115 NA 89
{UPPER)

' - sampls not mecleved at contract laboratory at 4 degress celslus

-duplicate sample Lab §

duplicate sampie Lab 2
* « Totst phosphate as phosphorus

z

3

24 . Total kisldahl nitragun

P may not rep

true grouvd-watsr emperaiure 0ue 10 Jow-flow Conditions 0 measursments not Lakien st Spring sousce.
**« LANL'S ER or ES fisid dets

TDS - Yotal diasolved solids

TS3 - Totel suspendad solids

3C « Specific conductancs

NA - Kot srisiyzed

T - Indicstas that the sample was acidified prior 1o filkraiion of snatysis, and repressnts Wea! metals,

F - Indicatea that the sample was fikared threugh & §.45 micon Aler prics 10 aLidification e¢ snsiysis, m reprusants disscived melals
§ - Prascabed hokling time not met.

NOTE XY Coondinsies are State piane, New Mexico Centrt Zone, NAD 27

Sources: "Goologx: srd Hytrsioga Records of Coservation Wels, Teut Holes, Test Wi, Supply Wells, Bprings and Surface Wiier Sistions in the Los Alsmos Area® By W D, Purtymun, dighized from U.8.G.8. 7.5 Minule Quadrangies, 3nd snonymous 1998,
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BPRING §
SPRING SA
SPRING 8
SPRING AA
" SPRING
.SPRING 8A

Los Alamos .
Canyon

LA SPRING
INDWAM SPRING

vmm W Canyon

_§ yributaries
PA-118
. CHARLIE'S
STARMER'S
HOMESTEAD
8ULLDOG
ANGERSON SPRING
HANLON SPRING
TA-18 SPRING

Water Canyon
& Tributaries

m,&&.c

BURNING GRND. 8P

SWSC SPRING

MARTIN SPRING

HA-Hot anslyzed

¥
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-
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Ag
Date )
Al2498 a0t
108188 WA
10/8/96  MA
NS won
2108 w8t
NN wn
4288 NA
8/30/96  NA
Tiasres  <ant
BHENS M
LIREY L S 7Y
E*ES. NA
8488 NA
22088 w0t
272018 e
SHINE KA
THBNG 01
sidns NA
1220/88  NA
8/4108 NA
LiZh 1.3 HA

DOuplcats senypie lad |
Dupcats semple tab 3

Al

“4.050
“3
03

5008

& D04

<2

«©%2

@2

<0050
Py
0%
S04
o0

«5.050

«3.088

-3 0%

<8
2
-0t

401

084

«001

«.o02

-0 002

<.t

L AL

0378

0.0

.10

.19
0.8

-».18

8

LA ]

0158

“0.050

-0.050

050

05

0831y

[ A4 ]

(A1)
03

(5}

0.1

)

«©.00%

Q008
3608

0,003

«0.001

«6.001

T - Indicates $uat the sampie was sciiified prioe i Atration er alynis, snd repevsonts total imetale,

¥ « indicalag that the sample was Mitered through & §.65 siven ler prinr i schilfication o

dysls, and

cd
ey

-5 80

Q.08
«4.004

-0.005

«0.00t

-0t

«0.00%

£z

Vi

Cr [
I
et =61
NA "y
A [
LT TR Y]
R YT 1Y)
YT Y Y
A NA
™ WA
@sl <00t
NA NA
78 NA
'Y A
HA A
20013 <001
€001 =001
MA NA
EY T
A NA
WA NA
A NA
A NA
d mmtain,

o

Cu

6.0023

Fo

-« 00

(£ 41}

0.0504

Bo22¢

.05

<0 050

<08

- 058

9011

-5 0120

o3

"o

840

ey

5 000
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«0.000T
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<0 0002
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eo018
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00002

-0.0002
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STATION

Ag AL As B ta Be Cd C Co Cu Fs Hy th Ma Mo NI Pb Sb 3¢ 8 Sn & n n v 2n
1o _Date ety pmtl ma) fmtl Sl Pl beell bl BAd PR e Bl wdl Pl Bl Pl sl el bl Pl AL el tetl Bl el bl
DEEP AQUIFER
P
A £ ] T HANE WA HA HA . NA NA NA NA WA RA NA 14 WA WA A NA A A LY HA WA NA HA NA NA WA NA
TwWe P U WA NA w1 w0t i A NA NA NA WA L X} NA WA A NA NA 7Y WA HA NA NA A NA A NA A
OY-8A T 11278 KA NA MA ) A1 @808 NA @8 MA @ KA A A NA A WA W3 wm WA RA NA . NA HA NA ["S
FOUIRGE WA WA NA 0.1 %) Wes  NA .01 L S )] WA WA NA L) WA wn WA <R NA WA NA NA MA o) NA [}
1] T OMIINE N NA NA NA @i w0 NA WO NA NA A NA N HA A WA @1 WA 1Y ] NA NA A A N an
[ 13171 BTN NA NA i 01 o0l  MA  <«w0f  NA A NA HA NA A HA HA @) NA KA » MA [ NA A [T T 1
DT-10 T OOMNE mA NA MA [ W5 P08 WA WO NA A A WA NA NA A MA w003 KA NA H] M WA NA A [ S X1
£ WA NA HA .4 -« <0008 NA “ NA NA NA NA NA NA NA L1 «0.003 NA NA ] HA NA A A NA "e
'RCHED AQUIFER
ALLUVIUM)
Los Alamos Csnyon
LADL.7 T 77098 A A A A HA WA A A NA A HA 0002 WA NA A NA NA HA A RA A HA . A NA NA NA
Pajartio Canyon
MwW-13 LR R /1T, BT HA . %®m WA o7 2.008 [T A A MA w0 HA NA HA - NA S48 A NA A (Y WA N ('Y HA
Mortandad Canyon

MCO-48 :

-

JENE  «wom w2z @b w08 [X]

@ @WE @0 “00r @@ -«.4
toF MRS <0003 w0027 w0002 ROSH 8.4

w2 08 W0t 014 @0 W <02
«0.048 o004 SO0t D004 OD0M <0008

«0.00% i [ & WA @4  an  oR-
00002 0% 0018 BI04 NA

<001 @003 00038 10 <003 030
MCO-8 T RS

@003 o4 0832
WA WA WA HA HA HA NA WA HA HA NA «0 0002 NA NA NA NA WA WA NA NA NA NA WA HA NA A
WATER SUPPLY
an lidefonso Pusbio
‘ LA-& T MI4N8 WA NA NA NA NA WA NA NA NA NA HA HA NA NA NA NA NA NA HA 10 NA WA NA NA NA NA
White Rock
Canyon
ANCHO T O10/8/8 KA @2 w01 0. <t NA NA NA NA RA «0.1 A RA WA NA NA NA NA NA 3 NA (1 ] A HA A A
SANDIA FOMH29S WA w2 NA < (3] NA NA NA A NA (1] NA NA NA A A HA A NA 4 [T (3] NA A A HA
oTow F ot w0 @2 <01« 021 @008 «00iS  «0D) w0 < 01 w01 «00002 004 «081 w00l @ ® e® sz oo a0 " MA@ e an
SPRING 1 FOBMES  NA @2 w01 NA [}] NA NA NA NA A <t NA o NA NA WA RA WA A 1 NA (3. A NA A (15}
SPRING 3A FOAM8 WA w2 @Rt WA @i A RA NA RA A Wt w00 802 WA A HA 03 NA HA 2 Moen A NA NA @0z
SPRING 4 F A48 81 000 001  Of 000 @008 @005 001 @01 D01 0% OUNT 00N <GBl <D w002 0003 <002 B003 26 L1 U X4 HA w0 A e .
SPRING 4A 42U «a01 <0050 0D «Qf w0030  «0f08  «0DO3 <001 <001 <001 0050 00002 8010 w001  «B01 w0l w0} «00Z w00 M 001 00N KA

D8t W98t w00



ViLss Gtuss

. i vw ro-18 T1-208 Na-22 ] 234U 235U 230U 238Pu 239/240Pu 241Am  237Np  Alphs Beta
B JDate pein) we (pCIL) bng (pCUL] e (pCUL) ywg (pCUL] e {pCUL) wee (up/t] e fowy powy powy (pCUA) e (pCUL)  weg (pCIL) g [RCIAL Wig fpQWLL Nc (pClL} wig
TTWELLS |

&

DEEP AQUIFER
Wi T NN HA - DI M NA - NA «  HA . NA < NA +  HA NMA NA HA . HA . OMA e HA  « WA . W .
W T 12998 HA . <058 mx RA - NA s WA - Ha . < NA NA . NA -« NN . HA  « NA  « 209 sm

T o0 NA - 010 s NA . NA . MA NA « NA + NA  NA NA  NA . NA <« NA . NA  « NA - HA .

T 1SS NA - <072 v NA . NA . WA . NA - .« MNA NA . NA . . NMA  + NA o+ NA o+

™4 T 12398 NA . <081 st NA - NA . NA . NA - NA - HNA . . . NA - . 202 em
. T M2196 . NA - OD8 o2 MNA - NA . WA . NA < NA . HA  NA  NA  NA . HA . WA . N . T N
TIUI898 NA - <0868 s . NA . M . NA - NA - NA NA . NA . R T S 7 NN

™4 21388 NA . <0A2T) mx . NA . MA - NA - NA . DM45(F) <00T(F) 0.25(F) <0.0%T) s <0ONT} wao. <0OKT) st NA -+ «O.79(1) son <20(T) wou
Cow T o308 NA - 009 o1 C NA NA - NA - NA - KA . NA  NA . NA - NA . MA - NA . NA .
o T 411898 NA .- <00 wsow . NA R NA . NA T AFT - NA - NA . NA « MNMA -  MNA .
DT5A T HA - MA - NA - NA . 7 S NA - MA - NAONA NA NA . HA - NA . <048 wx <15 w0 20 11
DT F oiwse NA - NA - NA - NA - WA . NA - 050 sor MNA  MNA  NA  NA . NA - NA - NA - <080 wm <15 o
D10 F MM NA - MA . NA - NA - NA - NA < 115 aw NA  NA  NA  NA . NA - NA . NA - 086 ez <4 wmx

INTERM. AQUIFER )

&WW“!“HQMM:[

LADP-3 F 1240 NA - <020 st NA - NA N T HA . NA - NA NA NA WA . NA - NA - 02 o <13 mx 83 1
TR-2A T B8 NA - <027 sk NA - NA . NA - NA - NA - NA NA NA NA . NA . NA . <019 s NA - NA .
POL-4 *F &7 NA - <052 s NA - NA . NA . NA - NA - 137 001 085 NA . NA T NA - 413 em 100 .20

PER D AQUIFER
‘LLUMU!)

Los Alamos Canyon )
LAO0.7 F T2 NA . NA - NA - NA . NA NA . D58 g NA NA NA  NA . MA N T NA - NA . HNA
LAO-2 F 141396 NA . 187 3¢ NA . NA . NA NA . NA . 008 001 005 NA . KA . MA . 05 L NA . NA .

Pajarito Canyon
MW-13 CF o1 MA . <088 s MA - NA . HA . WA

. NA . 004 DOO 001 008 e 0.00

.« «13 > 25 18


http:DIr1l.Fr

@i e H3 908t 137Ce Ph-214 tt-208 HNa-22 u

Gross Gross
234U 235U 238U 238Pu 2301240 Py 241Am Ap Alpha Beta
1o _Date (pcin) we (pCiA} puo (pCIL) wec  [pCUL} wae [pCL] fmc fpCIL) i fupl] D pow) ohl @SW (PCIL) =w  (PCA)  gac fpCIL) @ (pCW) g (pCUA) g [pCUL) e
Mortandad Canyon
.'ﬁ
Mco48 tF WSS 19100 e YUY 1 <72 ax 187 1q 822 n 7 T < 843 DiB 138 «D23 axx <048 s 047 sm NA . 88 2 it w
S F WS 18080 e 1082 82 00 a4 09 [} {7 s 249 s2 . 583 02 470 0030 exm OO sess 054 et NA « &7 a0 M »
»
Mco8 F s NA . MNA . HNA . N . WA . M . + NA  NA NMA  NA . NA . NMA . et ex 108 2% 538 &
819198 sample acidified with nitric acid, fitered, and then snalyzed on 5730/98 . NA NA . RA NA NA 004 m o0l e 031 e NA - 142 30 34
W398 sample scidified with nitric acid, and then anstyzed oni 11898 * NA . NA . - NA NA  NA WA . NA < NA . NA + 89 33 433 w
. WATER SUPPLY '
San lidefonso Pueblo
LAS T @488 NA -~ <057 s NA - NA -  NA - NA - NA - NA NA NA NA - NA+ HA . NA . <084 W <24 B0
HTOWI HOUSE T B NA - NA - NA - NA - NA . NA - NA - NA NA

HALLADAY HOUSE T 81338 NA

. «080 sx NA -  NA - NA - NA - NA . NA NA MNA AF‘T_NA.NA-G.SW,«JS»&
White Rock ’

Canyon
ANCHO T 1AM NA - 004 em  NA - NA . NA - NA - HA - O41(F) 0.08(F) DOBIF} NA . HA «  HA N 000 sw <12(F) s 28(F) 1
SANDIA F W2eme NA - D00 oen  NA - RA - NA - NA - NA - 032 001 021 NA . NA Y . NA - ald4 oL <47
. . .
oTOWL F 7/8% NA « <0851 sw NA . NA - NA - NA - NA . 112 005 071 Q00 om 0.0 s 001 sm NA - 48 . 57 20
: |
SPRING 1 F G NA - <0862 sow HNA . NA . NA - NA - HNA 146 004 077 NA . NA . HA . NA . 200 sa @5 s
SPRING 3A F 4% NA - <058 son  NA . NA - NA NA NA . 063 <008 042 NA - NA - NA - NA - o.os‘ w42
T 1TR8 NA - 001 o3 NA . NA . NA NA NA .. MA - HA  HA NA . NA - NA . NA - NA. + HNA -
SPRING 4 F 4240 HA . «087 sou NA NA NA NA - NA L (1] 038 85 NA - NA . NA . NA «  NA . HA
EPRING 4A F 4r24m8 NA - «13 ax NA . NA NA NA NA 075 004 033 HNA - NA . NA . NA »  NA . ONA
10/ HNA . 002T) oz NA . NA NA NA NA NA NA  NA  NA . NA - NA NA . <16F) s <28F) Box
SPRING § F 42098 NA - <085 »c NA NA NA NA NA . 046 002 023 NA . NA NA - HA <« NA . NA
SPRING SA 10788 NA - 02UT) om  NA - NA . NA . NA HA 0.85(F) OOA(F) 0.84(F) NA . NA . NA «  D20F) s NA . NA .
SPRING 3A F 32198 NA « <080 so NA - NA NA NA - NA . 0852 <000 027 NA NA . LY A « <087 sx 35 0w
SPRING § F 321 NA - <083 s NA - NA . NA . NA NA . 161 <008 085 NA . ) . B e WA « N eu 280 u
: SPRING 8A F 3218 NA - <088 so, NA . NA . NA . NA . KA . 321 <008 184 NA . NA . «8 v ' NA « 1M e <25
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+
Los Alamos
Canyon

LA SPRING
INDIAN 8PRING

Pajarito Canyon
& Yributaries

PA-11:8

HUERSON 3PRING |

WA H SPRING
TA-18 SPRING

Waler Canvon
& Tributarles

COv-8.0

LURNING GRND, P

.G - Uncerisinting (2 Sigrme

TR B

F

Date (pcin] we (pCin)

foreine

LRl ]

TN

2120198
auee

Yot
4ie98

S1398

MY

F 81498

1, - Bokow mathod detection Ik

* Fiasurvad price 1o SRyation

1 iradicetes that the sample waa acidified prioe b0 Ritration ar snslysie, sl roprocsnts St Yadionueides.
¢ indicetes thet the semple wan Bitacad through § 5,43 micon filer prier

NA

Duplcats bempin Wb t

Duplcste sampie b 2

0.01F)

o8

0.13

007
02

0.15
08

LE ]

03t

on
AL

o

14

ey

{ecit]

34

£3

o anslysis, snd

ruste

{pcirt)

3

£3

o

1i-208
fpcin)
HA

i

£§3

.
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Table 4 - NMED DOE Over "t Bureau Ground-Water Quality Resul*“High Explosive compbunds.’

WELLS ‘ a
SAMPLE ID:] [DT-10 MW-13 - | | MW-15
SAMPLING DATE:| (9/19/96 12/4/96 12/4/96

'RESULT{ugt) DL | [“RESULT(wgA} DL | ['RESULT(ugl) DL
2-AMINO-4.6-ONT & 4-AMING-2.6-DNT ND 6.25 ND a2s ND 0.25
OCTAHYDRO-1,3,5,7-TETRANITRO-1,3,5,7-TETRAZOCINE (HMX} " ND 1.6 ND 1.0 ND 1.0
HEXAHYDRO-1,3,5-TRINITRO-1,3,5-TRIAZINE (RDX) ND a.84 ND  om ND as4
1,3, 5-TRINITROBENZENE (1,3,5-TN8) NA - NA L NA -
1,3-DINITROBENZENE (1,3-ONB) ND 028 NA - NA .
NITROBENZENE (NB) NA - NA - NA .
2,4 6-TRINITROTOLUENE (2.4 6-TNT) ND 0.25 ND 025 ND 028
24-DINITROTOLUENE(2,4-ONT} & 2.6-DINITROTOLUENE(2,6-DNT) ND 025 ND 02s ND a2s
o-NITROTOLUENE (2-NT) NA - NA . NA .
P-NITROTOLUENE (4-NT) NA - NA - NA -
m-NITROTOLUENE (3-NT) NA . NA . NA -
* « Modifiec Method 8330
NA . Not analyzed
DL - Dataction Hmit (uprL)

o
.
el



1 Bureayu Grouno-vie.a7

Quiad.y Reslns: voraule Q.ganic rapounds.

Tabie & - NMED DOE Ov¢
SAMPLE 1D T8 DT-10 SWSC Spr.
SAMPLING DATE:{ | Wtaue 0k 12020098
oars| | st  mf| s B et B
PARAMETER
ACETONE ND 20 NO 220 ND 0
BENZENE NO 50 ND 50 NO -]
BROMOBENZENE NO 50 NO 50 ND 5
BROMOCHLOROMETHANE ND 50 NO 50 ND s
BROMOOICHLOROMETHANE N0 50 NO s0 ND 5
BROMOFORM NO 50 NO 50 ND s
BROMOMETHANE NO 10 NO 10 NO 10
2-BUTANONE (MEK} NO 2 NO 20 ND 0
n-BUTYUDENZENE ND 50 NO $0 NO 5
200-BUTYLBENZENE NO S0 NO s0 ND 5
tert-BUTYLBENZENE NO S0 NO 50 NO s
tert-BUTYL METHYL ETHER (NTBE} NA - NA . NA -
CARBON DISULFIDE NO 50 NO 50 W s
CARBON TETRACHLORIOE NO 5.0 NO 50 NO s
CHLOROBENZENE NO 50 NO 50 NO 5
CHLOROETHANE NO 10 NO 10 NO i
2-CHLOROETHYL VINYL ETHER NO 10 NO 10 NO 1
CHLORDEORM NO 50 HO 0 NO 5
CHLOROMETHANE NO 10 NO 10 ND W0
2.CHLOROTOLUENE NO 50 ND 50 N s
4CHLOROTOLUENE NO 50 NO 80 NO s
1,2-DIBROMO-3-CHLOROPROPANE N 10 No ™ o 1
DISROMOCHLOROMETHANE NO b HO 80 NO s
1,2 DIBROMOETHARE (EDB} NO $.0 NO 80 HO s
DIMROMOMETHANE ND 50 NO 50 NO s
1,2-DICHLOROBENIENE NO S0 MO ., 8D NO s
1mamm NO 30 NO 1] ND 5
1,4DICHLOROBENZENE NO 50 ND (1] NO s
DICHLOROOIFLUORCMETHANE N 10 NO 10 NO 1
1,9-DICHLOROETHANE NO 50 NO 50 NO 5
1,2-DICHLORQETHANE {EDCY NO 50 NO s0 [ 2] s
1,1-DICHLOROETHENE NO 50 ND 50 NO s
181,22 DICHLOROETHENE NO (1] NO 50 NO 5
TRANS~-1,2-DICHLOROETHENE ND $0 L] 50 ND S
1,1 NO 50 NO 50 NO H
1,2-DICHLOROPROPANE NO 5.0 NO s0 ND H
1,3-DICHLOROPROPANE NO 50 ND 50 NO 5
€131, 3DICHLOROPROPENE I X NO 50 N 5
1,2 DICHLOROPROPANE NO 50 [ 50 ND s
2,7-DICHLOROPROPENE NA - NA - NA -
mu—v,smmmm NOU 80 NO 1] NO s
ETHVLBENZENE NO 50 NO S0 NO 5
ZHEXANONE HO o NO - ] ND 20
HEXACHUOROBUTADIENE NO 0 NO 50 NO 5
NOMETHANE NO 50 T S 1 ND 5
ISOPROPYLBENZENE NO S0 NO 56 ND s
| pHSOPROSYLTOLUENE NO 50 NO 50 NO s
METHYLA-BUTYL ETHER NO 50 NO 50 NO s
SUETHYL-2PENTANONE NO 20 NO 20 NO n
S METHYLNAPHTHALENE HA . NA . A .
2-METHYLNAPHTHALENE NA - NA . NA .
4 SOPROPYLTOLUENE NA . NA . NA -
METHYLENE CHLORDE ND 50 NO 5.0 NO 5
[NAPHTHALENE NO 50 L 50 NO 5
NPROPYLBENIENE ND 50 NO 80 NO s
PROPYLBENZENE NA - NA . NA .
STYRENE HO 50 NO 50 ND s
i.l.i&f[mm NO 50 NO 30 NO s
1,122 TETRACHLOROETHARE NO s0 NO 0 NO s
TETRACHLOROETHENE ND 50 NO 50 NG 5
TETRANYOROFURAN (THF) NA - NA . oA -
TOLUENE ' NO 590 NO 50 NO s
1,23 TRICHLORODENZENE ND- SO NO 80 NO s
1,24-TRICHLOROBENZENE NO s0 NO 50 NO s
1,1,3-TRICHLOROETHANE NO 50 NO 50 NO E
1,5.2-TRICHLOROETHANE NO S0 NO 50 NO L
N 80 NO s0 NO s
N 80 O s0 NO s
1,23 TRICHLOROPROPANE NO s0 NO 20 NO s
NO s0 ND 50 NO [
14,2 TRCIRORO-2.2,1 TRIFLUOROETHAN NA . N . MA .
1,24-TROMETHYLBENZENE NOD 50 NO 50 NO s
1,3,5- TRMITHYLBENIENE NO 50 NO S0 NO s
VINYL ACETATE NO - NO 2 NO 20
VINYL, CHLORIOE ND %0 NO 10 NO 10
&XVLENE ND $0 ND 50 NO '3
- & mXYLENE NO 50 ND 50 NO 5
TOTAL XYLENES NA - NA “ NA .

-mwmntmwmdwuwm

DRAFT



Table 6 - NMED

D HOE Oversight Bureau Ground-Water Quality Re:m: A

sampLEID:| | DT-9
SAMPLING DATE:] | /1898 .
unTS| | ugh  OL unTs{| wet Bk
PARAMETER PARAMETER
1,2,4.-m¢:HLomaEN?_ENE NO 10 BENZOAJANTHRACENE ND 10
1,2,4,5 TETRACHLOROBENZENE NA - BENZOAPYRENE . . ND 10
1,2-DICHLOROBENZENE ND 10 BENZO(BFLUORANTHENE ND 10
1,2-DlPﬂENYLHYDWNE NA - BENZIXG HWPERYLENE NO 10
1.3,0!68[.0!!03&%5 NO 10 BENZOIKFLUORANTHENE NO 10
1 ;.-mt:m.onomﬁ NO - 10 BENZOIC ACID NO 50
$-CHLORONAPTHALENE NA - BENZYL ALCOHOL. ND 10
1-NAPTHYLAMINE NA - s (z.cu!.OROE'mOXﬂ METHANE ND 10
w.:,;.s.c,mocucawnomwl. NA - BIS (2.CHLOROETHYL) ETHER ND 10
2233 AA8HEPT ACHLOROBIPHENYL NA - BIS (2-CHLOROISOPROPY) ETHER NO 10
w.s.s-nmcmmmmn NA - amzmnmmum ND 10
QJAMWAWROWWL NA - nmammum ND 10
2,244 ENYL. NA - BUTACHLOR NA -
ua.&rsmcuwaornsﬂm. NA . CARBAZOLE ND 10
M.&TRIC&LDROBWHENYL NA - CHLORDANE (TOTAL) NA -
2,4,5-TRICHLOROPHENOL ND 10 CHRYSENE NO 10
24,8 ND 10 D2 ETHYLHEXYL) ADIPATE NA .
uucm_omawam- NA - DiZ ETHYLHEXYL) PHTHALATE NA -
2 4-OICHLOROPHENOL HNO 10 DLNBUTYL PHTHALATE NO 10
ummimm ND 10 DIN-OCTYL PHTHALATE ND 10
Mmm ND s WCENE NO 10
2 4-DINITROTOLUENE NO 10 DIBENZO(A JACRIDINE NA -
WLOHOPH‘ENOL NA - OIBENZOFURAN NO 10
2,6-DINITROTOLUENE ND 10 DIELDRIN NA -
2-CHLDRONAPleAL£NE NO 10 DIETHYL PHTHALATE NO 10
2-CHLOROBIPHENYL NA - DIMETHYL PHTHALATE NO 10
2-CHLOROPHENOL HO 10 DIPHENYLAMINE NA -
2. METHYLNAPHTHALENE NO 10 ENDRIN NA -
2-METHYLPHENOL NO 10 FLUORANTHENE ND 10
Z-NAPTHYLAMINE NA - FLUORENE ND 10
2-MITROANILINE ND 50 GAMMA-CHUORDANE NA .
2.NITROPHENOL NO 10 HEPTACHLOR NA -
2PICOLINE NA - HEPTACHLOR EPOXIDE NA -
3,3-DICHOLOROBENZIOINE NO 50 HEXACHLOROBENZENE ND 10
3. METHYLCHOLANTHRERE A - HEXACHLOROBUTADIENE ND 10
S-NITROANILINE ] 20 HEXACHLOROCYCLOPENTADIENE ND 10
4,5-DINITRO-2-METHYLPHENOL NO 50 HEXACHLOROETHANE NO 10
AAMINOBIPHENYL NA - m«s.z.:co)rm!ﬁ! NO 10
L BROMOPHENYL PHENYL ETHER WO 10 SOPHORONE NO 10
4CHLORO-3-METHYLPHENOL ND 10 LINCANE NA -
NO 25 MINE ND 10
LCHLOROPHENYL. PHENYL ETHER NOD 10 MTROSON&M! NA -
S METHYLPHENOL NO 10 NNITROSOOIMETHYLAMINE NO 10
A-NITROANILINE KO 50 NNTROSODIPHENYLAMINE ND 10
4MTROPHENOL ND 50 N-NITROSOPIPERIDINE NA -
1.tzuummnm(mummcess HNA . NAPHTHALENE ND 10
& A-OIMETHYUPENETHYLAMINE KA - MNITROGENZENE NO 10
ACENAPHTHENE ] 10 METOLACHLOR NA .
ACENAPHTHYLENE NO 10 METHOXYCHLOR NA -
ACETOPHENONE NA - METRIBUZIN NA -
ALACHLOR NA - P-OIMETHYLAMINOAZOBENZENE NA -
ALDRINE . HA B PENTACHLOROBENZENE NA -
ALPHA-CHLORDANE RA - PENTACHLORONITROBENZENE NA -
ANILINE NO 25 PENTACHLOROPHENOL. ND
ANTHRACENE NO 10 PHENACETIN NA -
AROCLOR 1018 KA - PHENANTHRENE HD 10
AROCLOR 1221 NA - PHENOL NO 10
AROCLOR 1232 NA - PRONAMIDT NA -
AROCLOR 1142 NA - PROPACHLOR NA -
AROCLOR 1248 NA - PYRENE HO 10
AROCLOR 1254 NA, - PYRIDINE NO 10
AROCLOR 1280 NA - SIMAZINE NA -
ATRAZINE KA - TOXAPHENE MIXTURE NA -
AZOBENZENE ND 10 TRANS NONACHLOR NA -
BENDDINE NA -
NO - Not detected
ot {ory st 4 deg

dditionat Organic Compounds. )
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State of New Mexico

ENVIRONMENT DEPARTMENT
DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993

Los Alamos, New Mexico 87545 MARK E. WEIDLER
SECRETARY

GARY E. JOHNSON
GOVERNOR

April 8, 1997

Mat Johansen, DOE LAAO AIP POC
“U.S. Department of Energy

Los Alamos Area Office

528 35th Street, MS A3l6

Los Alamos, NM 87544

RE: Request for access to Water Canyon, Los Alamos National

Laboratory

Dear Mr. Johansen:

The DOE OB is requesting approval to gain access to Water Canyon in
order to assess flow conditions and/or collect surface-water
samples. We are requesting access to Water Canyon from the east
via a jeep trail connecting with SR 4. The DOE OB would like to
perform the above activities on April 16, 1997. Justification for

this request is due to the following:

On February 21, 1997, DOE OB inspected the Water Canyon Gallery
Spring (WCG Spring), which is located in a northern tributary to
Water Canyon. A break 1in the water-line approximately 400!
downstream from the spring source (bulkhead) was discovered, and
flow was continuous for approximately 300' downstream. We
inspected the site again on March 23, 1997, and noted that flow had
now extended to the junction of Water Canyon and SR 501. Less than
0.01 cfs was observed flowing above or upstream of the northern
tributary and Water Canyon confluence; therefore, it is assumed
that the majority of flow observed at the Water Canyon and SR 501
junction was derived from localized snowmelt and WCG Spring.
Thege observations may indicate that perennial conditions have now
been established in the upper reach of Water Canyon..

Please contact Michael Dale at 672-0449 or Ralph Ford-Schmid at
827-1536 with your response.

Sincerely, /
Z;

/é;%%;ﬁfé%kf 5§z;xéfka4,¢ B
Sepastment of Snersy ov N

Department of Energy Oversight Bureau
13132




Mr. Mat Johansen
April 8, 1697
Page 2

SY:mrd :
lolol Joe Mose, DOE LAAQO, FU-3 & FU-6 FPC, MS A31le6

Ted Taylor, DOE LAAO, Program Manager, EM/ER, MS A31l6
Bob Simeone, DOE LAAQ, FU-4 FPC, MS A31leé
Everett Trollinger, DOE LAAQO, FU-2 FPC, MS A31s6
-Steve Rae, LANL, ESH-18, MS K497

Gene Gould, LANL, FU-2 FPL, MS G787

Brad Martin, LANL, FU-3 FPL, MS E525

Allyn Pratt, LANL, FU-4 FPL, MS J521

Ed Kelley, NMED, Chief, SWQB

John Parker, NMED, Chief, DOE OB

Benito Garcia, NMED, Chief, HRMB

Marcy Leavitt, NMED, Chief, GHWQB

c:\...\watercan.sug



State of New Mexiqo .
ENVIRONMENT DEPARTMENT

DOE OVERSIGHT BUREAU
P.O. Box 1663, MS/J-993
Los Alamos, New Mexico 87545 MARK E. WEIDLER
GARY E. JOHNSON SECRETARY

GOVERNQR

April 9, 1997

Mat Johansen, DOE LAAOC AIP POC
U.S. Department of Energy

Los Alamos Area Office

528 35th Street, MS A316

Los Alamos, NM 87544

RE: Release of 1996 DOE OB Environmental Restoration split-
sampling and independent sampling (sediments) results at Los
Alamos National Laboratory and surrounding areas

LANC [ Es/sCoimecT

Dear Mr. Johansen:

The New Mexico Environment Department of Energy Department of
Energy Oversight Bureau (NMED DOE OB} collected independent and ER
split-samples during 1996, and the attached data are being
submitted for your thirty-day review as stated in the Agreement-in-
Principle Umbrella Protocol. After you have had the opportunity to
review and comment on the data, it will be released to applicable
agencies thirty (30) days following your receipt of this letter.
In addition, the NMED DOE OB would like Mr. Steve Reneau (FU 4} for
his cooperation and assistance.

Contact Michael Dale at 672-0449 if you have any questions
concerning this matter.

Sincerely,

) %ﬁ,ﬂmw %f;«ba’wz A

Steve Yanicak, LANL POC
Department of Energy Oversight Bureau

SY:mrd

Attachment

N R

13133
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Mr. Mat Johansen
April 9, 1997
Page 2

cc: Ted Taylor, DOE LAAO, Program Manager, EM/ER, MS A316
Bob Simeone, DOE LAAO, FU-4 FPC, MS A31l6
Joe Mose, DOE LAAO, FU~-3 & FU-6 FPC, MS A31lé6
Steve Rae, LANL, ESH-18, MS K490
Jorg Jansen, LANL, Project Manager, EM/ER, MS M992
Allyn Pratt, LANL, FU-4 FPL, M8 J521
John Parker, NMED, Chief, DOE OB

C:\...\96seddat .doe



TABLE 1 - NMED DOE Oversight Bureau sediment analytical results: Radionuclides.

STATION X-Y COORDINATES 90Sr 137Cs
1D Date  EASTING NORTHING (pCifg unc {pClig) unc
I ES |
LA - 0.01 7/3196 53182618 1773577.47 NA - 0.208 o086
Rio Grande @ Medio {a) 10/10/96 481059.88 170460893 NA ~ 0703 a1
Rio Grande @ Medio {b} 10/10/96 481059.88 170460893 NA ~ <0.03§ BOL
#31 §/15/96 497419.24 177294486 313 s70 186 18
#as §/16/96 49741924 177294486 1.06 047 4.23 0302
NA - Not analyzed or not aveilable
BDL - Below method detection limits
UNC - d total propagated inty (2 aigma}
Reprasants: :

{#} - fine grained depasit 0"-4" below fop of mud flat.
{b} - courser depasit 4™-8" telow (a),
#31 and #48 - ER FU4 canyon's split sampling
NOTE: X-Y Coordinates are State plane, New Mexico Central Zone, NAD 27
Source. Digitized from U.S G.§. 7.5 Minute Quadrangles.

22Na U 234U 238U 238U 238Pu 235/240Pu
{pClig unc (pClig) unc (pCiig (pCilg (pCU (pCilg unc  (pCilg)

0.084 BOL NA - NA NA NA NA -~ NA
NA 7 NA - NA  NA NA <007 BDL 003
NA - KA - NA  NA NA <«0.04 sbL <«0.0t
NA - 526 o7 182 012 178 008 om 5.40
NA - 353 o048 136 006 127 010 oo 0.44

unc

002

BDL

.66

0.08

241Am

{pCilg) unc

<0.330

<0.02

<0.06

1.55

0.69

aoL

B8OL

BOL

0.20

8.10

237Np
(pCifg)

NA

0.00

0.01

NA

une

0.04

0.01

Gross
Alpha
(pCi/g)

unc (pCiig)

078

14

0.50

Gross
Beta

5.19

NA

NA

211

7.7

une

0.74

23

086


http:1772944.86
http:497419.24
http:1772944.86
http:497419.24
http:1704608.93
http:481059.88
http:1704608.93
http:481059.88
http:1773577.47
http:531826.18

TABLE 2 - NMED DOE Oversight Bureau sediment analytical results: Metals.

STATION AsA Ba* BeA Ccd» Crr Hg~*
D Date {mgh) (RL) (mglt) (RL] (mgit} (RL) {(mgil}] (RL} (mgf} (RL} (mgl) (AL}
#31 5115/86 3 10 110" 10 09 o3 <0.5 0.5 29" 1 0.2 0.1
#48 5/15/96 2 1.0 40 0 <05 os <0.5 05 6 1 <0.1 01

(RL} - Reporting himit

* - USEPA method 6010

A . USEPA method 7410

* - Duplicate precision not within control limits

#31 and #4B - ER FU4 canyon's spiit sampling



TABLE 1 - NMED DOE Oversight Bureau sediment analytical results: Radionuclides.

] Gros

STATION X-Y COORDINATES 908r 137Cs 22Na u 234U 235U 238U 238Pu 2391240Pu 241Am 237Np :::lu ar:t:
0 Date  EASTING NORTHING (pCig unc (pCiigl unc {pCilg une {pClig) unc [pClg (pClig (pCV (pClig unc (pClgl unc {pClig) unc (pClig) unc (pClg) unc {pClig) une

L_ES |

LA - 0.01 703196 53182618 17735TTA7 NA - 0208 oves 0094 s NA - NA NA NA NA - NA - «0330 0L NA 565 or 519 omn
Rio Grande @ Medio (a) 10/10/96 4B81059.88 170460893 NA ° 0703 o3 NA ° NA ° NA NA NA <007 Bt 003 o002 <002 8. 000 oo¢ NA °~ NA ~
Rio Grande @ Medio (b} 10/10/96 481059.88 1704608.93 NA ° <0039 st NA - NA - NA NA NA <004 BDL <001 DL <006 e 001 o001 MA ~ NA
#31 SMBI9E 49741924 177204486 313 sr0 186 18 NA - 526 o7 182 012 179 0.08 oo02 5.40 oes 155 o020 NA - 12 14 21 23
#48 511696 48741924 177294486 106 o047 423 0302 NA - 353 o« 136 006 127 010 003 044 o008 069 o1 NA = 418 0% 771 ose

‘RA - Not analyzed of not avallable

BOL - Below mwthod detection Hmits

UNC - Esti total propag Ainty {2 sigma)
Represents: '
{a) - fine grained teposit 074" below tog of muxd st
{b} - courser daposit 478" beiow {4},
W31 and £48 . ER FU4 canyon's split sampling
NOTE" X.Y Coordinates sra State plane, Naw Mexico Canwral Zone, NAD 27
Source. Digilized from U.8.G.5. 7.5 Minute Qusdrangiss.


http:1772944.86
http:1704608.93
http:81059.88
http:1704608.93
http:461059.88
http:531826.18

TABLE 2 - NMED DOE Oversight Bureau sediment analytical results: Metals.
STATION As? Ba” Be

Cd* Cer Hg*»
1D Date {mpt] (RLI (mgl (RL} (meAd (RE) (mgA] (RL] (mp] (RU  (mgA}  (RL]
#31 §/15196 3 0 110" w0 09 os <0.5 0$ 29" 1 0.2 01
#48 5/15/196 2 1.0 40 10 <05 oS <0.5 05 8 1 <0.1 0.4

(RL) - Reporting limit

A - USEPA method 6010

** « USEPA meihod 7;‘10

* - Duplicale precision not within control imits
#31 and #48 - ER FU4 canyon's spilt shnpling



