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Silica gel cartridges from the 25 air sampling sta-
.ons are analyzed monthly for tritiated water. The
cartridges contain a small amount of blue "in-
dicating” gel at each end to indicate a desiccant
over-saturation. During cold months of low absolute
humidity, sampling flow rates are increased to en-
sure collection of enough water vapor for analysis.
Water is distilled from each silica gel sample,
yielding a monthly average atmospheric water vapor
sample. An aliquot of the distillate is then analyzed
for tritium by liquid scintillation counting.

Measurements of the air particulate samples re-
quire that chemical or instrumental backgrounds be
subtracted to obtain net values. Thus, net values
lower than the minimum detection limit (MDL) of
the system were sometimes obtained (see Table C-
1V). Individual measurements often result in values
of zero or negative numbers because of statistical
fluctuations in the measurements. Although a
negative value does not represent a physical reality,
a valid long-term average of many measurements
can be obtained only if the very small or negative
values are included in the population. For this
reason, the primary value given in the tables of air

‘mpling results is the actual value obtained from
<.an individual measurement or group of measure-
ments. These primary values are those used in mak-
ing subsequent statistical analyses and in evaluating
the real environmental impact of Laboratory opera-
tions.

Station and group means are weighted for the
length of each sampling period and for the air
volume sampled. The means were calculated using
the following equation.B4

where

annual mean station or group atmospheric
radioactive species concentration.

¢ =

c; = atmospheric radioactive species concentration
for station or group i during ti,

N = total number of samples during 1978 for a sta-
tion or group,

= length of routine sampling period for station or
group i, and

vj = air volume sampled for station or group i during
ti.

Standard deviations for station and group means
are similarly weighted by using the following equa-
tion.

r Y12
N N
N z (Vgt;(h)! N = ( tlcl)
i=1 i=1 i
0 = ﬁ N 2 r ’
( > Vlt;) ( X vt 1C
i=1 i=1
\ J

where
d¢ = standard deviation of c.

To indicate the precision of the maximum and
minimums, an uncertainty term representing twice
the propogated measurement uncertainty (2¢) as-
sociated with the reported maximum or minimum
value is included in the data tables.

3. Water, Soil, and Sediment Sampling

Surface and ground water sampling points are
grouped according to location and hydrologic
similarity; i.e., regional, perimeter, and onsite sta-
tions. Surface and ground water grab samples are
taken one to two times annually. Samples from wells
are collected after sufficient pumpage or bailing to
ensure that the sample is representative of the water
in the aquifer. Spring samples (ground water) are
collected at point of discharge.

The water samples are collected in 4 £ (for
radiochemical) and 1 £ (for chemical) polyethylene
bottles. The 4 £ bottles are acidified in the field with
5 m{ of concentrated nitric acid and returned to the
laboratory within a few hours for filtration through a
0.45 um pore membrane filter. The samples are
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analyzed radiochemically for dissolved cesium
(137Cs), plutonium (238Pu and 239Pu), and tritium
as HTO, as well as for total dissolved gross alpha,
beta, and gamma activities. Total uranium is
measured using the neutron activation method.

Water is collected for chemical analyses at the
same time as for radiochemical analysis and
returned to the laboratory for filtration through a
Whatman #2 filter. Samples for trace constituents in
the water supply are collected and acidified in the
field and returned immediately to the laboratory for
filtration.

Soil and sediment stations are also grouped ac-
cording to location and hydrologic similarity; i.e.,
regional, perimeter, and onsite stations.

Soil samples are collected by taking five plugs, 75
mm in diameter and 50 mm deep, at the center and
corners of a square area 10 m on a side. The five
plugs are combined to form a composite sample for
radiochemical analyses. Sediment samples are col-
lected from dune buildup behind boulders in the
main channels of perennially flowing streams. Sam-
ples from the beds of intermittently flowing streams
are collected across the main channel. The soil and
sediment samples are analyzed for gross alpha and
gross beta activities, 137Cs and 238Pu and 239Pu.
Moisture distilled from soil samples is analyzed for
3H. A few select samples are analyzed for 90Sr.

Cumulative samplers are set in a dry stream to
collect samples of intermittent storm runoff. The
sampler consists of a heavy angle iron driven into the
channel with a heavy polyethylene bottle attached
by a strap. The intake nozzle to the bottle, con-
sisting of a 1 cm diam copper tube fitted through the
_ plastic bottle cap, faces upstream and is placed
about 4 cm above the channel. A vent hole (0.4 cm
diam) is drilled into the bottle neck to vent air dur-
ing initial filling of the sampler and to allow some
continuous circulation of water and sediments into
the bottle. The average time to fill the sampler is

about 3 min; however, this can vary considerably,
depending on the volume and velocity of flow.

The samples are filtered through a 0.45 um filter.
The radioactivity and chemical composition of the
solution is defined as filtrate passing through the
filter, while the radioactivity in suspended sedi-
ments is defined as the residue on the filter.

The average concentrations of radionuclides and
chemical constituents are reported for a number of
individual analyses in Tables E-XIII through E-XVI
and Tables E-XVIII and E-XX. The minimum and
maximum values reported are individual analyses in
the groups, while the average is computed from all of
the individual analyses in the group. The uncer-
tainty following the primary value represents twice
the standard deviation of the distribution of
observed values, or the analytical variation for in-
dividual results.
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APPENDIX C

ANALYTICAL CHEMISTRY METHODS

1. Procedures

a. Plutonium and Americium. Soil and sedi-
ment samples are dried, sieved through a No. 12
screen (<1.7 mm), and split into 10 g aliquots. Each
aliquot is leached with HF - HNO3.

Waters are acidified to ~1% HNOg3 in the field.
Immediately upon arrival in the laboratory, they are
filtered through 0.45 um pore membrane filters, split
into 500 m# aliquots, and evaporated to dryness with
HNO3. The residue is treated with HF to dissolve
silica.

Air filters are ignited in platinum dishes, treated
with HF-HNOg3 to dissolve silica, wet ashed with
HNO3 - H202 to decompose the organic residue and
treated with HNO3-HCl to ensure isotopic
equilibrium.

Vegetation samples are ashed in a high

temperature oven and then treated like soil samples.

All samples are spiked with standardized 242Pu and
43Am during dissolution to serve as a chemical
recovery tracer.

Dissolved samples are thoroughly digested in 7.2
N HNOjg, and 1N NaNOQO9 added to ensure that Pu is
in the tetravalent state. The solution is passed
through a pre-conditioned anion exchange column.
The initial eluate and the first 20 mf of a 7.2 N
HNO3 wash is saved for 241Am analysis. The
column is then washed with 7.2 N HNOg3 and 8 N
HCI. Plutonium is eluted with a freshly prepared
'solution of 1 g/ NHyl in 1 N HCl. The eluate is ap-
propriately conditioned and Pu is electrodeposited
from a 4% solution of (NH4)2C204. The plated Pu is
counted on an alpha spectrometer.

For water and air filter samples, the eluate from
the Pu column is conditioned to ensure the removal
of HNO3 and adjusted to 0.5 N HCI. This solution is
loaded on a cation exchange column, rinsed with 0.5
N HCl followed by 2.0 N HCI, and Am is eluted with
4 N HCI. The eluate is converted to the nitrate,
made 6 N with HNO3, then mixed with ethanol in
the proportion 40% 6 N HNO3-60% ethanol, and
loaded on a preconditioned anion exchange column.
The column is washed with 75% methanol-25% 6N
A and 60% methanol-40%6N HNOg3.

Americium is eluted with 60% methanol-40% 2.5 N

HNO3. This non-aqueous solvent-anion exchange
step separates the rare earth elements, other ac-
tinides, and Ra from Am.

For soil and vegetation samples the eluate from
the Pu column is converted to 6 N HCl. Americium
is extracted into 0.015 N DEHPP and then back ex-
tracted with (NH4)2CO3. The back extract is
decomposed with- HCl, HNO3, and HClOy4, dis-
solved in 3 N HCl. The solution is brought to 3 N in
HF and Am is coprecipitated with YF3. The YF3 is
dissolved with H3BO3 in 6 N HNO3, then mixed
with ethanol in the proportion 40% 6 N HNO3-60%
ethanol, and loaded on a preconditioned anion ex-
change column. The column is washed with 75%
methanol-25% 6 N HNO3 and 60% methanol-40% 6
N HNO3. Americium is eluted with 60% methanol-
40% 2.5 N HNQ,. This non-aqueous solvent-anion
exchange step separates the rare earth elements,
other actinides, and Ra from Am. The Am effluent is
evaporated and dissolved in 2 m£ HCl and 2 m£ 6 N
NH4SCN. The pH is adjusted to ~3 with NH4OH.
The adjusted sample is loaded on a preconditioned
anion exchange column. The column is washed with
2 N NH4SCN to separate rare earth elements.
Americium is eluted with 2 N HCL.

Air and water sample eluates from the methanol-
HNOg3 column and soil and vegetation sample
eluates from the SCN- column are conditioned and
Am electrodeposited from 5 N NH4Cl adjusted to
the methyl red endpoint. Electrodeposited Am is
counted on an alpha spectrometer.

b. Gross Alpha and Beta. Two g of soil or sedi-.
ment are leached in hot HNO3-HC], and the super-
nate is transferred to a stainless steel planchet and
dried for counting.

Nine hundred m# of water are acidified with 5 m#
of HNO3 and evaporated to dryness. The residue is
treated with HF-HNO3 to dissolve silica, and Ho02
and HNOg3 to destroy organics. Residue is dissolved
in 7.2 N HNOg, and then transferred to a counting
planchet.

Air filters are mounted directly on counting
planchets.
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Samples appropriately loaded on the planchets
are counted on a thin window, dual channel gas
proportional counter. Activity is calculated with ap-
propriate corrections for cross talk between the two
channels and the effect of mass loading on the
counting efficiency.

¢. Tritium. Soils are heated to evaporate the soil
moisture, the condensate is trapped, and 5 m# ali-
quots are transferred to scintillation vials.

Water samples are acidified to ~1% HNOg3 in the
field and filtered through 0.45 pm pore membrane
filters immediately upon arrival in the laboratory.
Five m£ of the water are transferred into a scintilla-
tion counting vial.

Atmospheric water is trapped in a desiccator in
the field. Moisture is removed from the desiccant in
the laboratory, and appropriate aliquots taken for
scintillation counting. Fifteen m£ of scintillation li-
quid are added to each sample, which is then
vigorously shaken.

Samples are counted in a Beckman LS-200 liquid
scintillation counter for 50 min or 10 000 counts,
whichever comes first. Standards and blanks are
- counted in conjunction with each set of samples.

d. 137Cs and Gross Gamma. Soils and sedi-
ments are sieved through a No. 12 (< 1.7 mm)
screen. One hundred grams of the sieved soils are
weighed into polyethylene bottles.

Water samples are acidified in the field to ~1%
HNOg3 and filtered through 0.45 um pore membrane
filters. Five hundred m# of each sample are transfer-
red to a standard 500 m#{ polyethylene bottle for
counting.

The radionuclide 137Cs is determined by counting
on a Ge(Li) detector coupled to a multichannel
analyzer. The activity is calculated by direct com-
parison with standards prepared in the same
geometrical configuration as the samples. Gross
gamma is measured by counting in an Nal(T1) well
counter, which accommodates the 500 m£ bottles. A
single channel analyzer adjusted to register gamma
radiation between 0 and 2 MeV is interfaced to the
detector. Gross gamma determinations are reported
as net counts per unit time and unit weight.

e. 90Sr. Sample preparation and dissolutions are
similar to those described in the section on Pu. After
dissolution, the residue is dissolved in HCI, the pH is

adjusted to 2, and Y is separated from Sr by extrac-
tion into 20% HDEHP in toluene. The isolated 90Sr.
is left undisturbed for two weeks to allow the
daughter 90Y to attain radioactive equilibrium.
After that period, inactive Y carrier is added and
90Y is again extracted from 90Sr by solvent extrac-
tion into 5% HDEHP in toluene. Yttrium is back ex-
tracted into 3 N HNOg3 and precipitated as the
hydroxide. Yttrium hydroxide is redissolved and the
oxalate is precipitated. This precipitate is oven fired
to the oxide which is filtered and weighed to deter-
mine the chemical yield. Yttrium oxide precipitate
is counted on a gas proportional counter to measure
the activity. Samples are recounted after three days
to verify the separation of 90Y from other beta-
emitting nuclides.

f. Uranium. Analyses for U were performed in
one of two ways—instrumental epithermal neutron
activation analysis or delayed neutron activation
analysis. In the first method, two gram samples are
irradiated in the epithermal neutron port at the Los
Alamos Omega West Reactor. A period of two to four
days is allowed to pass after the irradiation, and the
samples are counted on a Ge(Li) gamma:ray
spectrometer. The 228 and 278 keV transitions from
239Np are used for the quantitative determination.
The nuclear reaction is 238U (n,v) 239U — 239Np +
B. Obviously the ratio measures the major isotope of
U and calculates total U assuming 238U is >99% of
the total U. This assumed value will probably not
vary significantly in environmental samples.

For samples with U concentrations greater than
100 ppm, another epithermal irradiation may be
used. Following a 5 min irradiation and 10 min
decay, the 75 keV gamma ray from 239U may be
observed directly rather than waiting for the total
decay to 239Np. Results from both epithermal
methods have been reported in the literature.C1

In the second method, samples are irradiated in a
thermal neutron port and pneumatically transferred
to a neutron counter where the delayed neutrons
produced by the fission of 235U are measured.C2
The technique is very manpower efficient and has a
lower limit of detection than does the epithermal ir-
radiation method. However, total U is calculated as-
suming a 235U/238U ratio of 0.0072. Variations in
this ratio will produce inaccuracies in the result,
hence samples likely to contain depleted U were not
analyzed by this method because of the lower limits

s it

S
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of detection. Most of our U analyses are done by this
method because it is the more sensitive.

An advantage to having both U techniques
available is that samples containing enriched U may
be measured. The 235U content may be determined
by delayed neutrons and the 238U content by
epithermal activation. Total U is the sum of these,
and a rough indication of the isotope ratio may also
be given.

A comparison of these methods with the more
traditional fluorometric technique for U analysis in
soils has been published.C3

2. Stable Elements

Four instrumental methods are used for a wide
variety of stable element determinations. Neutron
activation and atomic absorption are the principal
techniques with ion chromatography and ion selec-
tive electrodes used in a supplementary role. Ele-
ments and anions determined by the various

methods are summarized in Table CI. In addition,
standard chemical methods are used for HCO;2,

total dissolved solids (TDS), and total hardness. It
should be noted that our Hg method of choice is cold
vapor atomic absorption using the standard Perkin-
Elmer technique.

3. Analytical Chemistry Quality Evaluation
Program

Control samples are analyzed in conjunction with
the normal analytical chemistry workload. Such
samples consist of two general types. Blanks are
matrix materials containing quantities of analyte
below the detection limit of the analytical
procedure. Standards are materials containing
known quantities of the analyte. Analyses of control
samples fill two needs in the analytical work. First,
they provide quality control over the analytical
procedures so that problems that might occur can be
identified and corrected. Secondly, data obtained

TABLE C-1

ANALYTICAL METHODS FOR VARIOUS
ELEMENTS AND ANIONS

Technique Elements/Anions Measured References
Neutron Activation
Instrumental Thermal Al,Sb,As,Ba,Br,Ca,Ce,Cs,Cl,Cr, C4,5,6,7
Co,Dy,Eu, Ay, Hf,In,I,Fe,La,Lu,
Mg, Mn,K,Rb,Sm,Sc,Se,Na,Sr,S,
Ta, Tb,Th,Ti,W,V,Yb,Zn
Instrumental Epithermal Al,Sb,As,Ba,Br,Cs,Cr,F,Ga,Au, C8,9,10,11
In,I,La,Mg,Mn,Mo,Ni,K,Sm,Se,
Si,Na,Sr,Th,Ti,W,U,Zn,Zr
Thermal Neutron Capture~ Al,B,Ca,Cd,C,Gd,H,Fe,Mg C12,13,14
Gamma Ray N,P,K,Si,Na,S,ti
Radiochemical Sb,As,Bi,Cu,Au,Ir,Hg,Mo,0s,Pd C15,16,17,18
P,Pt,Ru,Se,Ag,Te, Th,W,U 19,20
Atomic Absorption Sb,As,Ba,Be,Bi,Cd,Ca,Cr,Co,Cu C21,22,23,24,
F,Ga,In,Fe,Pb,Li,Mg,Mn,Hg,Mo,  25,26,27
Ni,K,Se,Si,Ag,Na,Sr,Te,T1,Sn,
Ti,V,Zn
Ion Chromatography F-,Cl-,Br-,NO3,
NO3,80:2,80.2,P0;, NH+, C28

Ion Selective Electrodes

F-,NO3; NHY C29
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from the analysis of control samples permits the
evaluation of the capabilities of a particular
analytical technique under a certain set of circum-
stances. The former function is one of analytical
control, the latter is called quality assurance.
Quality control samples are obtained from outside
agencies and prepared internally. The EPA provides
water, foodstuff, and air filter standards for analysis
of gross alpha, gross beta, 3H, 137Cs, and 239Pu as
part of the ongoing laboratory intercomparison
program. The Environmental Measurements
Laboratory (EML) provides soil, water, bone, tissue,
vegetation, and air filter samples each containing a
wide variety of radionuclides. These are part of a
laboratory intercomparison of DOE-supported
facilities. Uranium standards obtained from the

Canadian Geological Survey (CGS) and the Inter-.

national Atomic Energy Agency (IAEA) are used to
evaluate the uranium analysis procedures. Internal
standards are prepared by adding known quantities
of analyte to blank matrix materials.

Quality assurance for the stable element analysis
program is maintained by the analysis of certified or
well-characterized environmental materials. The
National Bureau of Standards (NBS) has a large set
of silicate, water, and biological Standard Reference
Materials (SRM). The EPA distributes mineral
analysis and trace analysis water standards. Rock
and soil certified standards have been obtained from
the CGS and the United States Geological Survey
(USGS). Other trace elemental standards have been
purchased from Kodak.

No attempt is made to make control samples un-
known to the analyst. However, they are submitted
to the laboratory at regular intervals and analyzed in
association with other samples; i.e., they are not
normally handled as a unique set of samples. We feel
that it would be difficult for the analyst to give the
samples special attention even if they were so in-
clined. We endeavor to run at least 10% of the stable
element analyses as quality assurance samples using
the materials described above. A more detailed
description of our Quality Assurance Program using
SRM is in preparation.

The capabilities of the analytical procedures are
evaluated from the quality control samples. Ac-
curacy and precision are evaluated from results of
analysis of standards. These results are normalized
to the known quantity in the standard to permit

comparison between standards containing different
quantities of the analyte:

_ Reported Quantity
Known Quantity

A mean value of (x) of R for all analyses of a given
type is calculated by weighting each value (xj) by
the uncertainty associated with it (e;).

Z; x/o}

= 3T/e

The standard deviation (o) of the weighted mean is
calculated assuming a normal distribution.

- Ela‘xl)z
7= N -1

These calculated values are presented in Table C-
II. The weighted mean of the R is a measure of the
accuracy of the procedure. Values of R greater than
unity indicate a positive bias and values less than
unity, a negative bias in the analysis. The standard
deviation is a measure of the precision. The preci-
sion is a function of the quantity of analyte; i.e., as
the absolute quantity approaches the limit of detec-
tion, the precision increases. For instance, the preci-
sion for 137Cs determinations is quite large because
many of the standards approached the limits of
detection of the measurement. Conversely, the
precision for the uranium analyses is unrealistically
small because the standards contained quantities of
uranium significantly above the detection limits.

Analysis of blanks provides a criterion to judge the
probability that samples were contaminated during
the analysis. Table C-III presented weighted means
and standard deviations of the absolute quantity of
analyte reported in blank materials analyzed during
1978.

4. Limits of Detection

Data from the analysis of blanks also provide a
means of calculating limits of detection for the
various procedures. Table C-III presents detection
limits for analyses of various constituents in several
environmental matrices. The limits for 238,239Py,
241Am, 137Cs, and U are calculated from the
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TABLE C-II

ANALYTICAL CAPABILITIES EVALUATED FROM
QUALITY CONTROL AND QUALITY ASSURANCE STANDARDS

R R
(Weighted Mean) (Weighted Mean)
Analysis No. of Samples X + o Analysis No. of Samples X + ot

908r 9 1.53 + 0.57 F 43 1.06 + 0.20
SH 30 0.70 + 0.39 Hf 4 1.19 +£0.12
226Ra 6 1.09 £ 0.13 Hg 15 1.03 £ 0.04
187Cq 14 0.92 + 0.61 Fe 6 0.96 + 0.07
238py 23 0.84 + 0.23 La 9 0.91 £ 0.04
239py 37 0.90 + 0.19 Lu 2 1.12

41 Am 25 0.96 £+ 0.14 Mg 4 0.91 £ 0.08
Gross alpha 21 0.86 + 0.23 Mn 12 1.07 £0.23
Gross beta 21 1.07 + 0.08 K 15 1.01 + 0.04
U 87 0.99 + 0.06 Rb 2 0.94

Al 17 1.11 £ 0.27 Sm 7 1.18 + 0.02
Sb 1 0.90 Sc 2 0.98

As - 10 0.97 + 0.05 Se 15 0.91 £ 0.20
Ba 12 0.98 + 0.13 Na 22 1.02 +0.10
Br 2 0.87 Sr 5 0.91 £ 0.10
Ca 7 1.08 £+ 0.12 Ta 3 0.98 + 0.07
Ce 2 1.05 Th 9 0.98 £ 0.04
Cs 1 0.99 Ti 3 1.02 + 0.02
Cl : 35 0.99 + 0.11 w 6 0.99 + 0.01
Cr 2 1.08 \Y% 12 0.94 +0.12
Co 1 1.00 Yb 5 1.09 + 0.08
Eu 5 1.11 £ 0.07

*Three or more samples are required to calculate o.

weighted mean plus two standard deviations of the
analysis of blanks (Table C-IV). For tritium, the
detection limit is merely 20 of repetitive determina-
tions of the instrumental blank. Gross alpha and
gross beta are measured simultaneously by counting
on a gas proportional counter and electronically dis-
criminating the output pulses. As there is crosstalk
generated by the detection of the two types of emis-
sions, the detection limit of one is a function of the
counting rate of the other. Detection limits in Table
C-III are calculated assuming that counting rates for
both alpha and beta are at background levels. The
detection limit for alpha increases 10% above the
limit for every count per minute (cpm) of beta ac-
tivity emitted by the sample. Similarly, the detec-
tion limit for beta increases 40% for every 10 cpm of
alpha.

For most routine water samples, concentrations of
137Cs were determined with a Nal(T1) well counter.
An automatic sample changer used in conjunction
with the system significantly reduced the cost of the
analyses. However, the smaller volume and higher
background associated with the Nal(Tl) detector
significantly degraded the limit of sensitivity for this
analysis. No blanks were measured to assess these
limits, but they are estimated to be an order of
magnitude greater than that given in Table C-IV,
which was determined by counting 500 m£ samples
on a Ge(Li) detector.

Results greater than the defined detection limits
indicate the presence of the constituent at the 95%
confidence level. However, results less than the
detection limit do not necessarily indicate its
absence.
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TABLE C-III

QUANTITY OF CONSTITUENT REPORTED IN BLANKS

' Quantity
No. of (Weighted Mean)
Analyses Samples xzo Units
908y 15 0.0055 + 0.06 pCi
137Cg 26 1.2+ 11 pCi
238 py 23 —0.0064 % 0.069 pCi
289py 23 0.0010 + 0.029 pCi
41 Am 18 0.021 % 0.020 pCi
Uranium 4 15+6 ng
(Delayed neutron)
Uranium 153 25 +£12 ng
(Epithermal activation)
Gross a 9 0.032 £ 0.35 pCi
Gross 8 9 0.57 £ 0.93 pCi
TABLE C-IV

DETECTION LIMITS FOR ANALYSES OF TYPICAL

ENVIRONMENTAL SAMPLES

Approximate Sample Count

Parameter Volume or Weight Time Concentration
Air Sample
Tritium 3m 100 min 10- uCi/mé
2Py, 1.2 X 10*m? 8 X 10* sec 2 X 107 uCi/m4
fasd 11 1.2 X 10* m? 8 X 10* sec 10-12 4Ci/mé
MAmM 2.5 X 10*m?® 8 X 10* sec 2X 107" uCi/mé
Gross-alpha 3.8x10°m?® 100 min 3 X 107 uCi/mé
Gross-beta 3.8x10°m?® 100 min 3X 107 uCi/m#s
Uranium 2.5 X 10*m?® 1 pg/m®

(Delayed neutron)
Water Sample
Tritium 0.005 ¢ 100 min 7% 107" uCi/mé
»1Cg 05¢ 5 X 10*sec 4 X 107® uCi/m#é
2Py 05¢ 8X 10*sec  9X 10~ uCi/mé
»py 054 8X10*sec 3 X 107" uCi/mé
MAmM 054 8 X 10*sec 2% 10-* u4Ci/m#é
Gross-alpha 092 100 min 1X107° uCi/mé
Gross-beta 092 100 min 5% 107° uCi/m#
Uranium 0.025 2 1ug/k
(Delayed neutron)

Soil Sample A
Tritium 1kg 100 min 0.003 pCi/g
WCs 100 g 5 X 10*sec 10! pCi/g
1Dy, 10 8 X 10* sec 0.003 pCi/g
wpy 10 8 X 10 sec 0.002 pCi/g
WAm 10 8 X 10*sec 0.01 pCi/g
Gross-alpha 2 100 min 0.8 pCi/g
Gross-beta 2 100 min 0.003 pCi/g
Uranium 2 0.03 ug/g

(Epithermal activation)
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APPENDIX D

METHODS FOR DOSE CALCULATIONS

A. Airborne Tritium and Actinides

Measured annual average concentrations in air,
after subtracting background, are multiplied by
standarg breathing ratesD1 to determine annual in-
take via inhalation. This intake is then multiplied
by appropriate dose conversion factorsD2 to convert
intake into annual dose and 50 year dose commit-
ments for various organs. Dose commitment factors
for tritium include an increase by a factor of 2 over
inhalation intake to account for skin absorption of
tritium.

B. Airborne Air Activation Products

Nuclear reactions with air in the target areas at
LAMPF cause the air activation products 11C, 13N,
and 150 to be formed. These isotopes are all positron
emitters and have 20.4-min, 10-min, and 122-sec
half-lives, respectively. Neutron reactions with air
at the Omega West Reactor and LAMPF form 41Ar
(1.8 h half-life). The concentrations of these isotopes
at the appropriate site boundary are calculated us-
ing the annual average meteorological dispersion
coefficient

X(r,0)/Q

and the source term Q X(r,8) is determined from
Gaussian plume dispersion models. The dose
calculated using semi-infinite cloud assumptions
and then corrected for cloud size. The gamma dose
rate in a semi-infinite cloud can be represented by
the equationD3

T, (x,y,0,t) = 0.25 EyX(x,y,0,t),

where

v, (%,y,0,t) = gamma dose rate (rad/sec) to a per-
son located at point x,y at ground level and time t,

Ey = average gamma energy per decay (MeV), and

X(x,y,0,t) = plume concentration in curies/m3 at
time t.

Dose rate corrections for estimated plume size (if
the cloud cannot be construed to be semi-infinite) is
taken from standard graphical compilations.D3 Ey
is 1.02 MeV for the positron emitters (two 0.511 MeV
gammas are produced in the positron annihilation
process) and 1.29 MeV for 41Ar. For maximum in-
dividual doses, a shielding factor (because of struc-
ture shielding) of 0.7 is used.D4
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APPENDIX E

ENVIRONMENTAL DATA TABLES



TABLET

MEANS AND EXTREMES OF TEMPERATURE AND PRECIPITATION
CLIMATOLOGICAL SUMMARY 1951-19782

Temperature (°C) Precipitation (mm) Mean No. of Days
Snow/Frozen
Means Extremes Rainb Precipitation Min
Mo. Daily Mo. Daily Mo. Temp Temp
Month Max Min Mean High Year Low Year Mean Max Year Max Year Mean Max Year Max Year 22.5 mm 232°C <0°C
Jan 44 -7.5 -1.6 18.3 1953 —27.8 1963 19.0 249 1952 478 1952 230 360 1974 590 1974 2 0 30
Feb 6.1 -5.9 0.1 17.8 1962 -27.2 1951 17.6 244 1975 475 1964 200 270 1975 490 1964 2 0 26
March 94 -3.0 3.2 21.7 1971 -16.7 1971 25.1 417 1973 104.4 1973 250 410 1973 910 1973 3 0 23
April 144 1.0 7.1 25.0 1965 -11.7 1973 21.4 50.8 1975 82.0 1975 130 510 1975 850 1958 2 0 13
May 19.7 6.1 129 31.1 1956 -44 1976 26.9 343 1952 88.9 1952 20 300 1978 410 1978 3 0 2
June 25.4 113 18.4 35.0 1952 0.0 1975 28.7 29.7 1969 86.4 1960 0 0 -- 0 3 0 0
July 26.8 13.3 20.1 344 1952 7.2 1961 85.6 62.7 1968 167.6 1968 0 0 --- 0 .- 8 1 0
Aug 25.2 12.4 18.8 32.8 1977 6.1 1957 103.1 57.4 1951 284.0 1952 0 0 .- 0 9 0 0
Sept 22.3 9.0 20.7 31.1 1952 -33 1971 42.5 472 1973 115.6 1975 2 40 1971 40 1971 4 0 0
Oct 16.7 3.7 10.2 26.7 1952 -94 1976 39.8 52.3 1957 172.0 1957 40 180 1972 230 1959 3 0 7
Nov 9.5 —-2.6 3.5 18.9 1952 —-25.6 1976 25.0 45.0 1978 167.6 1978 130 300 1976 880 1957 2 0 22
Dec 49 -6.8 ~1.0 15.0 1965 -25.0 1978 25.2 406 1978 72.4 1965 300 560 1978 1050 1967 2 0 30
CLIMATOLOGICAL SUMMARY 1978*
Temperature (°C) Precipitation (mm)
Snow/Frozen
Means Extremes Rainb Precipitation No. of Days
Max
Mo. Daily Daily Precip Temp
Month Max Min Mean High Low Total Max Total Max 22.5 mm 232°C
Jan 3.7 —-6.5 —~1.4 7.8 -13.9 17.5 84 150 50 2 0
Feb 5.1 -6.5 -0.7 12.2 -16.7 7.1 2.8 50 50 1 0
March 10.8 -1.7 4.6 20.0 -94 36.8 12.2 130 130. 6 0
April 15.8 14 8.6 20.0 -2.8 7.1 4.3 0 0 1 0
May 17.8 4.4 11.1 26.7 -44 50.5 31.5 410 300 3 0
June 25.9 12.1 19.0 32.2 5.0 35.1 19.6 0 0 4 1
July 28.5 134 21.0 31.7 10.0 34.3 17.0 0 0 5 0
Aug 26.0 11.1 18.6 30.0 6.1 35.3 12.7 0 0 6 0
Sept 22.3 8.0 15.2 27.8 0.6 34.3 19.8 0. 0 3 0
Oct 18.0 4.4 11.2 25.0 -1.7 26.7 13.2 30 30 4 0
Nov 8.1 -14 3.4 17.8 -8.3 167.6 45.0 180 150 7 0
Dec 2.6 -9.1 -3.3 10.0 -25.0 57.1 40.6 640 560 4 0

al,0s Alamos, New Mexico; latitude 35°32' north, longitude 106°19' west; elevation 2260 m.
bIncludes liquid water equivalent of frozen precipitation.

S/-H



TABLE E-1I

ANNUAL THERMOLUMINESCENT DOSIMETER MEASUREMENTS

Annual Dose Annual Dese
95% Conf 95% Conf 95% Conf 95% Conf
Dose Interval Interval Dose Interval Interval
Station Location  Coordinates (mrem) (mrem)  (per cent) Station Location  Coordinates (mrem) (mrem) (per cent)

Regional Stations (28-44 km) Uncontrolled Areas Onsite Stations (28-44 km) Controlled Areas
Espaiiola 74.3 5.2 7.0 TA-21 N090 E170 1114 5.5 4.9
Pojoaque 81.7 5.2 6.4 State Hwy 4 NO070 E350 217.1 5.6 2.6
Santa Fe 95.5 5.7 5.9 Well PM-1 NO030 E310 120.6 54 4.5
Regional Average 83.8 + 21.5 TA-53 N040 E230 113.9 5.5 4.8
TA-53 NO70E160  121.0 5.5 45
. . TA-53 NO6OE190  143.4 5.5 3.8
Perimeter Stations (0-4 km) Uncontrolled Areas TA.53 N060 E200 185.7 P 59
Barranca School NIS8OE130 111.8 5.6 5.0 TA-53 NO60E220  680.8 13.3 2.0
Cumbres School N150E090  106.8 5.5 5.1 TA-53 NO050 E230  159.3 5.5 3.4
Golf Course N160E060  109.6 5.5 5.0 TA-2 NO80E100  119.7 5.4 4.6
Arkansas Avenue N170E020  135.4 5.4 4.1 TA-2 NO8OEL10  138.0 5.5 4.0
Diamond Drive NI30E020 1049 5.5 5.2 TA-2 NO8OE120  153.3 5.5 3.6
48th Street N110E000  128.2 5.5 4.2 TA-6 NO060 W050  106.7 5.2 4.9
Fuller Lodge N110E090 1285 5.5 4.2 TA-16 5030 Wos0  117.9 5.5 4.7
Acorn Street N100E110  102.6 5.6 5.5 TA-49 S100E040  115.6 5.4 4.7
LA Airport N110E160  113.7 5.5 4.8 TA-33 S250 E230  105.8 5.7 5.3
Bayo Canyon S.T.P.  N110 E260 98.6 3.8 3.8 Booster P-1 S100 E300  121.0 5.6 4.6
Bandelier Lookout S270E200 1055 5.6 5.3 TA-18 S040E190  173.6 5.2 3.0
Pajarito Acres S210 E370° 82.4 5.6 6.8 TA-18 S030E190  251.7 5.7 2.3
White Rock S.T.P. S090 E430 87.7 5.2 6.0 TA-18 S040E200  207.1 5.3 2.6
Pajarito Ski Area N130W180  111.2 5.2 4.7 TA-18 S060 E190  161.4 5.3 3.3
Gulf Station N100E100  101.0 5.2 5.2 TA-18 S050 E170  114.9 5.2 4.5
Royal Crest N080 E080 91.3 5.2 5.7 TA-52 NO020E170  105.8 5.2 4.9
Perimeter Average 107.5 + 29.1 TA-35 NO40EL110 1234 5.1 4.2
TA-35 NO30E110  119.2 5.2 4.4
TA-39 NO30E100  132.5 4.0 3.0
TA-3 , NO40E010  117.0 5.2 4.4
TA-3 NO60E010 2195 5.4 2.5
TA-3 ‘ NO50E020  142.6 5.2 3.6
TA-3 N050 E040 97.2 5.0 5.2
TA-54 S080E260  112.2 5.2 4.7

Onsite Average 159.9 + 211.9

S

9/-H
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TABLE E-III

REGIONAL AVERAGE BACKGROUNDS
ATMOSPHERIC RADIOACTIVITY CONCENTRATIONS

Activity (10715 4Ci/m#)

Radioactive

Constituent EPA®8 LASLP CGe
Gross aod Not reported 1.4 £0.2 60
Gross g€ 83 105 + 25 1% 109
241 Am Not reported 0.004 + 0.004 2 X 102
238py 0.0018 + 0.0018 0.0012 + 0.0026 70
239py 0.0199 =+ 0.0100 0.014 + 0.007 60
Tritium Not reported 11000.+ 3500 2% 108
Uranium 0.0408 = 0.0300 0.034 £0.017 7% 104

(120 = 88)f (105 + 54)f

*"Radiological Quality of the Environment," (EPA.-
520/1-76-010), US EPA, Office of Radiation
Programs, Washington, DC (1976).

b Annual averages for 1973-1977.

¢Concentration Guide for uncontrolled areas.

d Gross alpha activity compares to CG for 239Pu,

€ Gross beta activity compared to CG for 1311,

fpg/m3.
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TABLE E-IV

LONG-LIVED ATMOSPHERIC GROSS BETA CONCENTRATIONS
FOLLOWING CHINESE NUCLEAR TEST ON
MARCH 14, 1978

Gross Beta (10~ 1° 4Ci/m£)

OHL Espaiiola
Sampling Period (Onsite) (28 km from LASL)

3/13-3/17 --- 180 + 20
3/7-3/20 100 + 10 114 £ 15
3/20 - 3/21 310 + 40 170 £ 20
3/21 - 3/22 830 + 110 500 £ 60°
3/22 - 3/23 200 £+ 30 170 £ 20
3/23 - 3/24 150 + 20 170 £ 20
3/24 - 3/27 430 £ 50 460 + 60
3/27 - 3/28 320 + 40 260 + 30
3/28 - 3/29 400 + 50 240 + 30
3/29 - 3/30 460 + 60 330 + 40
3/30-3/31 590 + 80 570 + 70°
3/31-4/3 190 + 20 190 + 20
4/3 - 4/4 320 + 40 230 + 30

8First pass of the fallout cloud.
bSecond pass of the fallout cloud.

TABLEE-V

LONG-LIVED ATMOSPHERIC GROSS BETA CONCENTATIONS
FOLLOWING CHINESE NUCLEAR TEST ON
DECEMBER 14, 1978

Gross Beta (10715 4Ci/mt)

OHL Espaiiola
Sampling Period (Onsite) (28 km from LASL)

12/15-12/18 48 £ 6 77 £10
12/18 - 12/19 16 £3 37+5
12/19 - 12/20 83 £ 14 395
12/20 - 12/21 456 40+ 6
12/21-12/22 53 =7 20+3
12/22 - 12/26 148 £ 19 190 + 20%
12/26 - 12/27 91 £12 78 +11
12/27 - 12/28 80 x11 95 13
12/28 - 12/29 63 +8 56 £ 8
12/29 - 1/2/79 37+5 44 £ 6
1/2-1/3 74 £ 10 77 £10

2 Peak.



H-79

TABLE E-VI

LOCATION OF AIR SAMPLING STATIONS

Latitude Longitude
or or

Station N-S Coord E-W Coord
Regional (28-44 km)

1. Espaiiola 36°00' 106°06'
2. Pojoaque 35°52' 106°02'
3. Santa Fe 35°40' 106°56'
Perimeter (0-4 km)

4. Barranca School = N180 E130
5. Arkansas Avenue N170 E020

6. Cumbres School  N150 E090

7. 48th Street N110 E000
8. LA Airport N110 E160
9. Bayo STP N110 E260
10. Gulf Station N100 E100
11. Royal Crest NO080 E080
12. White Rock S090 E430
13. Pajarito Acres S210 E370
14. Bandelier S270 E200
Onsite

15. TA-21 NO090 - E170
16. TA-6 NO060 WO050
17. TA-53 (LAMPF) N060 E190
18. Well PM-1 NO030 E310
19. TA-52 N020 E170
20. TA-16 S030 w080
21, Booster P-2 S030 E190
22. TA-54 S080 E260
23. TA-49 S$100 E040
24, TA-33 S$250 E230
25. TA-39 S210 E210



TABLE E-VII

ANNUAL ATMOSPHERIC LONG-LIVED®2

GROSS ALPHA AND GROSS BETA ACTIVITY CONCENTRATIONS

Groas Alpha Concentrations-fCi/m* (10" *2Ci/m?)

Gross Beta Concentrations-fCl/m* (10-* C/mt)

No. No. Mean No: No: Mean
Total Air® 4-wk Samples d as 4-wk Samples 4 as
Station Location Volume (m’) Samples <MDL°  Max Min?  Mean!  %CG®  Samplee <MDL® = Max? Min Mean!  %C6®
Regional Stations (28-44 km) - Uncontrolled Areas
1. Eepafiola 81 596 13 3 18+09 03£01 06407 0.9 13 0 145 & 38 9+ 2 64 £ 10 0.06
2. Pojoaque 66 352 13 0 1.9+08 0.6+ 0.3 13+ 1.0 2.2 13 0 200 + 60 22+ 6 81+9 0.08
3. Santa Fe 88 083 13 0 1.74+£08 0.5 0.3 10+ 08 1.6 13 0 160 + 40 133 73 + 104 0.07
Regional Group Summary 236 391 39 3 1.9+08 03+£01 09+ 09 1.6 39 0 200 + 60 942 72 + 102 0.07
Perimeter Stations (-04 km) - Uncontrolled Areas|
4. Barranca School 94 684 13 2 29+12 0.0 £ 0.1 14+ 1.7 23 13 0 200 + 60 24+ 6 84 +£113 0.08
5. Arkansas Avenue 83 139 13 0 324£14 0.5+ 0.3 18+19 2.9 13 0 180 + 40 23+ 6 91 + 86 0.09
6. Cumbres School 79 786 13 0 28112 0.5+ 0.3 14+ 14 23 13 0 180 + 40 24+ 6 79 + 101 0.08
7. 48th Street 79 472 13 2 27+12 02+£0.1 12+ 16 2.0 13 0 190 + 40 16+ 4 71 +£119 0.07
8. LA Airport 89 099 13 2 32+1.4 0.0+ 0.1 16+ 22 2.5 13 0 160 + 40 21+ 6 7% + 102 0.07
9. Bayo Stp 86 190 13 3 30+14 00+ 0.1 11+ 2.0 1.9 13 0 190 + 40 21+ 6 86 +114 0.09
10. Gulif Station 91 868 13 1 43+18 0.3+ 02 14+ 21 2.3 13 0 147 + 38 22+ 6 81+ 77 0.08
11. Royal Crest 89 726 13 0 26+1.2 0.4 £ 0.2 16+ 15 25 13 0 190 + 40 2416 94 + 119 0.09
12. White Rock 81 501 13 4 3.6+1.6 0.1%02 1.1+ 21 18 13 0 180 + 40 13£3 76 £ 111 0.08
13. Pajarito Acres 82 750 13 1 33414 01+ 0.2 1.6+ 2.0 2.7 13 0 220 + 60 31x8 99 + 125 0.10
14. Bandelier 67 895 13 0 6.8+32 0.5+ 0.3 23+ 27 3.8 13 0 240 + 60 40 + 10 116 £+ 145 0.11
Perimeter Group Summary 926 110 143 15 6.8 +3.2 0.0+ 0.1 1.56+19 2.4 143 0 240 &+ 60 13+3 86 + 108 0.09
Onsite Stations - Controlled Areas
15. TA-21 63 527 13 2 32+14 -0.1+086 18+ 23 0.09 13 0 440 + 120- 41 80 + 133 0.002
16. TA-6 92 343 13 2 31+14 0.2+ 0.2 1.5+ 17 0.08 13 0 160 + 40 264+ 6 81 + 85 0.002
17. TA-53 (LAMPF) 81 513 13 2 22+10 0.0 £ 0.4 1.1+ 17 0.06 13 0 160 + 40 441 59 + 114 0.001
18. Well PM-1 92 388 13 2 32414 03 + 0.2 16+ 18 0.07 13 0 170 + 40 2646 89 + 111 0.002
19. TA-52 94 496 13 1 34+16 0.2+ 01 13+ 18 0.06 13 0 200 + 60 6+2 85 + 122 0.002
20, TA-16 94 899 13 2 24410 0.1+ 0.1 L1+ 1.5 0.05 13 0 135 + 34 6+1 69 + 82 0.002
21. Booster P-2 95 138 13 1 31+14 0.2 £ 0.2 14+ 19 0.07 13 0 160 + 40 21+ 6 83 +102 0.002
22, TA-54 97 610 13 2 35%£16 0.2+ 0.2 16+21 0.08 13 0 190 + 40 31+ 8 87 +109 0.002
23. TA-49 94 566 13 2 26+1.2 0.1+ 0.1 14+ 18 0.07 13 0 190 + 40 27+ 6 81 + 93 0.002
24. TA-33 93 452 13 0 39+£16 0.3+ 03 19+ 23 0.09 13 0 220 + 60 3B+ 8 103 £ 125 0.003
25. TA-39 94 665 13 1 48+£20 0.3.+ 0:2 18+ 25 0.09 13 0 210 + 60 3B+8 91 £ 116 0.002
Onsite Group Summary 994 587 143 18 46+20 -0.11086 15+ 20 0.07 143 0 440 + 120 41 83 + 108 0.002

sThe filters are held 7-10 days before analysis to allow naturally-occurring radon-thoron
daughters to reach equilibrium with their long-lived parents,
vAjr volumes (m®) at average ambient conditions of 77 kPa barometric pressure and 15°C.
¢Minimum Detectable Limit = 0.3 X 10~15 4Ci/m? (a)
_ = 0.3 X 1015 yCi/me 8
dUncertainties for maximum and minimum concentrations are counting uncertainties at the
95% confidence level (+2 sample standard deviations). Uncertainties for station and groups
means are +2 standard deviations.
eOf the possible radionuclides released at LASL, 239Pu and 131] are the most restrictive. The CGs
for these species are used for the gross alpha and gross beta CGs, respectively.
Controlled Area Radioactivity Concentration Guide =2 x 10712 4Ci/m¢ (a)
=4 X 10~ 4Ci/m4 (8)
Uncontrolled Area Radioactivity Concentration Guide = 6 X 10~ yCymz \a;
=1 X 10710 uCi/mt (8)

08-H
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TABLE E-VIII

ANNUAL ATMOSPHERIC TRITIATED WATER VAPOR CONCENTRATIONS

No. Concentrations - pCi/m3 (10—12 uCi/m¢)
Total Air 4-wk No. Samples Mean as
Station Location Volume (m3)a Samples <MDLb Max¢ Min¢ Meant % CGd
Regional Stations (28-44 km) - Uncontrolled Areas
1. Espaiiola 113 13 3 1846 09408 511 0.003
2. Pojoaque 121 13 0 9+3 1.1+10 4+4 0.002
3. Santa Fe . 121 13 2 19+6 0.2 +£0.6 5+ 10 0.002
Regional Group Summary 366 39 5 1946 02+06 4+9 0.002
Perimeter Stations (0-4 km) - Uncontrolled Areas
4. Barranca School 121 13 1 26+ 8 0.7 £ 0.6 10+ 15 0.005
5. Arkansas Ave 121 13 1 36 £ 14 0.6 0.2 10 £ 21 0.005
8. Cumbres School 120 13 0 27 +8 20+1.0 10+15 0.005
7. 48th Street 113 13 0 106 + 34 1910 21 %.60 0.010
8. LA Airport 113 13 0 107 + 34 35x12 26 4 63 0.013
9. Bayo STP 113 13 0 23+ 8 1408 T+14 0.003
10. Gulf Station 121 13 0 43 +14 42416 18 + 27 0.008
11. Royal Crest 121 13 0 67 £ 22 4.0 +14 16 + 35 0.008
12. White Rock 121 13 0 25+8 19+1.8 7+14 0.004
13. Pajarito Acres 120 13 0 36 +12 2.6 +1.2 10.+ 20 0.005
14. Bandelier 111 13 0 26 +8 26+14 9 +£15 0.004
Perimeter Group Summary 1300. 143 2 107 £ 34 0.6 £0.2 13 + 33 0.007
Onsite Stations - Controlled Areas
15. TA-21 . 114 13 0 118 + 38 1.6 £1.0 23+ 40 0.0005
16. TA-6 117 13 1 15 £4 0.5 +04 510 0.0001
117. TA-53 (LAMPF) 114 13 0 33+10 1.9 £0.8 13 +21 0.0003
18. Well PM-1 115 13 1 95 + 30 1.2+1.6 15 £ 53 0.0003
19, TA-52 121 13 0 39 £12 3.1+12 16 + 21 0.0003
20. TA-16 121 13 1 248 0.6 £0.6 6+15 0.0001
21. Booster P-2 121 13 0 85 + 28 23+£1.0 14 + 45 0.0003
22. TA-54 123 13 0 114 + 36 9.1 +3.0 57 + 74 0.0011
23. TA-49 120 13 1 19+6 0.1 +06 5§+10 0.0001
24. TA-33 120 13 0 92 30 6.5 422 25 + 54 0.0005
25. TA-39 122 13 0 68 + 22 2710 15 + 38 0.0003
Onsite Group Summary 1311 143 4 118 + 38 0.1 +06 18 + 48 0.0004

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C.
bMinimum detectable limit = 1 X 10—12 4Ci/m¢.

Uncertainties for maximum and minimum concentrations are counting uncertainties at the 95%
confidence level (+2 sample standard deviations). Uncertainties for station and group means are
42 standard deviations.

dControlled area radioactivity concentration guide = 5 X 10~6 uCi/m#.

Uncontrolled area radioactivity concentration guide = 2 X 10~7 uCi/m¢.



TABLE E-IX

ANNUAL ATMOSPHERIC 238Pu AND 239PU CONCENTRATIONS

238py (10—18 4Ci/min) 239py (10— 18 ,Ci/mi9)

Number of Mean Number of No. Mean
Total Alr* Quarterly No. as Quarterly Samples an
Station Location Volume (m3)  Samples <MDL® Max® Min® Mean® % CG* Samples <MDL* Max® Min® Mean® % CG*
Regional Stations (28-44 km) - Uncontrolled Areas
1. E!]_)ahola 89 4567 4 4 -1.1%£16 ~2.4+£30 -19109 0.00 4 1 26+17.7 1.2+15 15 + 30 0.025
2. Pojoaque 65 350 4 4 -20+19 —4.5 £ 4.8 -3.0+18 0.00 4 0 41 £ 6.3 70+39 21 + 47 0.035
3. Santa Fe 23 421 4 4 ~-1.1+13 -3.4+£22 —22%13 0.00 4 0 44 £8.1 6.2+£21 24+ 46 0.040
R | Group S Yy 248 228 12 12 ~1.1+186 —4.5+48 -23+13 0.00 12 1 4 £8.1 1.2+15 20 +£ 39 0.034
Perimeter Stations (0-4 km) - Uncontrolled Areas
4. Barranca School 95 009 "4 4 -0.7+£20 ~3.0%24 -18+16 0.00 4 ] 37 £8.1 6.5+23 25+ 44 0.041
6. Arkansas Avenue 80 130 4 4 -1.2+18 —~2.4+17 -1.9+05 0.00 4 0 40 £5.2 8.6 £3.7 27+ 43 0.045
6. Cumbres School 80 511 4 4 ~10+156 -4.0+23 -21+22 0.00 4 1 49 + 10 20+23 24 + 47 0.040
7. 48th Street 78 886 4 4 -08+21 —4.2 +5.0 -1.7+15 0.00 4 0 79+ 14 49+23 28.+ 52 0.046
8. LA Airport 92 171 4 4 -09+13 -3.7+34 -20+19 0.00 4 0 33+ 10 5929 20 £ 41 0.034
9. Bayo STP 100 456 4 4 -1.2+14 -25%18 -18+£04 0.00 4 1 62+76 -06+14 27 % 61 0.045
10: Gulf Station 112 845 4 4 -1.2+13 -23%17 -16+03 0.00 4. 0 46 + 1.7 10 £ 3.5 22 + 33 0.037
11. Royal Crest 89 941 4 4 ~09+13 -18+18 -1.3+£0.4 0.00 4 0 56 + 9.9 11 £39 32 + 52 0.053
12. White Rock 74 695 4 4 -1.0 £2.7 -4.7£39 ~-19+18 0.00 4 0 26 1 4.6 6.9 £4.3 19+ 35 0.031
13. Pajarito Acres 82 758 4 4. -0.1+£19 -28+21 -14+19 0.00 4 0 52 4+ 8.6 7330 31 + 63 0.052
14. Bandelier 67 406 4 4 -1.2+20 -3.6 £2.4 -21%11 0.00 4 0 67 + 10 14 £3.7 40 + 66 0.066
Perimeter Group Summary 954 808 4“4 44 ~01+19 -4.7+3.9 -18+13 0.00 “ 2 ™+14 -06+14 27 & 43 0.044
Onsite Stations - Controlled Areas
15. TA-21 72 942 4 4 -0.2+25 -4.7.4£23 -20+25 0.00 4 0 4 +£5.7 3629 23 £ 61 0.0011
16. TA-6 95 604 4 4 -1.6 +1.7 -23+1.7 -18+14 0.00 4 1 43+66 -—05+1.3 27 + 63 0.0013
17. TA-53 (LAMPF) 81 191 4 4 -12+14 -26+3.5 -1.7+05 0.00 4 0 33+5.5 42427 17 £ 51 0.0009
18. Well PM-1 92 806 4 4 -23+19 -3.1+26 -268+28 0.00 4 0 40 +5.8 74429 26 £ 42 0.0013
19. TA-52 94 693 4 4 -1:2+15 -28+17 -17+15 0.00 4 0 55 £17.6 5.7+2.7 29 + 58 0.0015
20. TA-16 94 752 4 4 -1.2+17 -16+18 -14 107 0.00 4 0 59 £ 6.7 79+28 36+ 77 0.0018
21. Booster P-2 96 446 4 4 -11+15 —-286+18 -1.68+0.6 0.00 4 0 37 +£5.3 7.1+28 24 + 41 0.0012
22. TA-54 99 251 4 3 B8 + 3.2 03+138 30+68 0.0002 4 0 163 + 13 15 +3.6 80 + 120 0.0040
23. TA-49 94 524 4 4 -1.0% 27 ~22+1.6 ~15+12 0.00 4 0 50 £ 9.7 71429 26 % 41 0.0013
24. TA-33 102 442 4 4 -06 =13 -22+20 -1.2%x11 0.00 4 0 41 £ 54 89+29 28 + 46 0.0014
25. TA-39 95 208 4 4 -0.6 £ 1.7 -25%15 -14+13 0.00 4 0 54+ 6.6 6425 3B+7 0.0018
Onsite Group Summary 1019 949 “ 43 8.8+ 3.2 ~4.7+£23 -1.2 £3.7 0.00 4 1 153 + 13 -05x13 32 + 67 0.0016

aAijr volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C.
bMinimum Detectable Limits = 2 X 10—18 4Ci/m# (238Pu)

= 3 X 10~18 4Ci/mt (23%Pu)
CUncertainties for maximum and minimum concentrations ae counting uncertainties at the 95%
confidence level (+2 sample standard deviations). Uncertainties for station and group means are

+2 standard devations.

dControlled Area Radioactivity Concentration Guide = 2 X 10~12 4Ci/m2 (238Pu)
2 X 1012 4Ci/m¢ (239Pv)
7 X 10~14 4Ci/m¢ (238Pu)
6 X 10—14 4Ci/ms (239Pu)

Uncontrolled Area Radioctivity Concentration Guide

28-H



ANNUAL ATMOSPHERIC URANIUM CONCENTRATIONS

Uranium - pg/m3

Number of No.
Total Aira Quarterly =~  Samples Mean as
Station Location Volume (m3) Samples <MDLDb Max¢ Min¢ Mean® % CGd
Regional Stations (28-44 km) - Uncontrolled Areas
1. Espaiiola 89 457 4 [} 147 + 29 M4 +18 105 + 138 0.0012
2. Pojoaque 65 350 4 0 184 £ 38 128 25 155 + 38 0.0017
3. Santa Fe 93421 4 0 91 £18 44 + 16 63 + 34 0.0007
Regional Group Summary 248 228 12 0 184 + 38 34 %18 102 £ 94 0.0011
Perimeter Stations (0-4 km) - Uncontrolled Areas
4. Barranca School 95 009 4 0 92 + 19 59 + 18 73 £ 36 0.0008
5. Arkansas Ave 80 130 4 0 134 £ 21 43+9 73 £59 0.0008
6. Cumbres School 80511 4 1 69 + 15 19 + 22 42 £51 0.0005
T. 48th Street 78 886 4 0 159 + 21 28+6 74 + 80 0.0008
8. LA Airport 92171 4 0 107 + 22 37 +18 73 +133 0.0008
9. Bayo STP 100 456 4 1 120 + 23 20+21 58 £ 60 0.0006
10. Gulif Station 91940 4 0 177 £ 40 30 + 20 84 £ 93 0.0009
11. Royal Crest 89 941 4 0 236 + 40 4 +20 101 % 127 0.0011
12. White Rock 74 895 4 0 238 + 49 56 + 12 115 + 145 0.0013
13. Pajarito Acres 82758 4 0 79 +£17 45+9 58 + 28 0.0006
14; Bandelier 67 406 4 0 113 £33 38 +£ 24 61 £37 0.0007
Perimeter Group Summary 954 808 4 2 238 + 49 19 + 22 74 £88 0.0008
Onsite Stations - Controlled Areas
15. TA-21 72942 4 1 149 + 30 23 £27 96 £ 159 0.00005
16. TA-6 95 604 4 (] 177 + 40 36 + 19 72 £ 89 0.00003
17. TA-53 (LAMPF) 81191 4 1 61 +£21 16 + 21 40 + 58 0.00002
18. Well PM-1 92 806 4 0 103 £ 21 40+8 59 £+ 45 0.00003
19. TA-52 94 693 4 1 94 £+ 18 19+£19 . 61 £61 0.00003
20. TA-16 94752 4 1 80 + 18 20 £ 19 48 £ 45 0.00002
21. Booster P-2 96 446 4 0 86 +19 59 + 12 72 +21 0.00003
22. TA-54 99 251 4 0 134 £ 18 8 +16 103 + 42 0.00005
23. TA-49 94 524 4 0 8 +18 32+£18 61 £ 54 0.00003
24. TA-33 102 442 4 0 81 +£19 43 £ 10 61+£29 0.00003
25. TA-39 95 298 4 0 135 + 19 52 +11 82 £ 40 0.00004
Onsite Group Summary 1 019 949 44 4 177 + 40 16 £ 21 68 + 66 0.00003

aAir volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C.

bMinimum detectable limit = 2 pg/m3,

CUncertainties for maximum and minimum concentrations are counting uncertainties at the 95%

confidence level (£2 sample standard deviations). Uncertainties for station and group means are

+2 standard deviations.

dControlled area radioactivity concentration guide = 2.1 X 108 pg/m3.

Uncontrolled area radioactivity concentration guide = 9 X 106 pg/m3.

Note: One curie of natural uranium is equivalent to 3000 kg of natural uranium. Hence, uranium
masses can be converted to the DOE "uranium special curie” by using the factor 3.3 X
10~13 4Cifpg.
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TABLE E-XI

ANNUAL ATMOSPHERIC 241Am CONCENTRATIONS

16.

Number of No.
Total Air Quarterly Samples Mean as
Station Location Volume (m3)a Samples <MDLb Max¢ Minc Mean¢ % CGd
Regional Stations (28-44 km) - Uncontrolled Areas
3. Santa Fe _’_7_153_7_1_ 3 3 03+£36 -20+£9.1 ~-05+£22 0.00000
Regional Group Summary 73671 3 3 03+£36 -20+09.1 -05+22 0.00000
Perimeter Stations (0-4 km) - Uncontrolled Areas
6. Cumbres 61 855 3 3 74+15 -104£59 3.1+13 0.00156
8. LA Airport 76 020 3 3 26+36 -27+64 03459 0.00014
9. Bayo STP 68 754 3 3 06+38 -—-19+55 ~0.3 +£2.8 0.00017
12. White Rock 74695 4 4 19+60 -20%59 -0.6 £ 4.0 0.00029
Perimeter Group Summary 281 324 13 13 74+15 -—-27+64 05 +£6.7 0.00026
Onsite Stations - Controlled Areas
TA-6 71249 3 3 14+35 -12+5.2 03+£28 0.000006
17. TA-53 (LAMPF) 67161 3 3 11.+£60 -0.7+38 0.0+19 0.000000
20. TA-16 94 752 4 4 1.3+52 —-2.0+4.8 —-0.4 £2.7 0.000000
21. Booster P-2 ‘96 446 4 4 1.6 £47 -33+48 -15+51 0.000000
22. TA-54 99 251 4 4 42+48 -09+5.0 22 +4.1 0.000036
23. TA-49 73746 3 3 2.4+38 -2.7+5.2 0054 0.000000
Onsite Group Summary 502 605 21 21. 42+48 -33148 0.1 £4.2 0.000002

8Air volumes (m3) at average ambient conditions of 77 kPa barometric pressure and 15°C.
bMinimum detectable limit = 2 X 10—12 uCi/m#.

CUncertainties for maximum and minimum concentrations are counting uncertainties at the
95% confidence level (+2 sample deviations). Uncertainties for station and group means are +2
standard deviations..
dControlled area radioactivity concentration guide = 5 X 10—6 uCi/m¢.

Uncontrolled area radioactivity concentration guide = 2 X 10—7 uCi/ms.

¥8-H
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TABLE E-XII

LOCATIONS OF SURFACE AND GROUND WATER STATIONS

Latitude Longitude
or or
N-S E-W Map
Station Coordinate Coordinate Designation® Type®
Regional®
Chamita—Rio Chama 36°05' 106°07 - SW
Embudo—Rio Grande 36°12' 105°58" — SW
Otowi—Rio Grande 35°52 106°08' --- SW
Cochiti—Rio Grande 35°37 106°19' SW
Bernalillo—Rio Grande 35°17 106°36' — SW
Jemez River 35°40' 106°44" - SW
Perimeter
Los Alamos Reservoir N105 W090 1 SW
Guaje Canyon N300 E100 2 SwW
Basalt Spring N060 E395 3 GWS
Frijoles Canyon $280 E180 4 SwW
La Mesita Spring NO080 E550 5 GWD
White Rock Czsmyond
Puye Formation --- --- 6 GWD
Tesuque Fm (F.G. Sed) - --- 7 GWD
Tesuque Fm (C.G. Sed) ——-- 8 GWD
Tesuque Fm (Basalts) - --- 9 GWD
Surface Water - --- 10 Sw
Surface Water (Sanitary effluents) - 11 SW
Water Supply
Distribution
Fire Station 1 N080 E015 12 D
Fire Station 2 N100 E120 13 D
Fire Station 3 S085 E375 14 D
Fire Station 4 N185 E070 15 D
Fire Station 5 S010 WO065 16. D
Los Alamos Field
LA-1B N115 E530 17 GWD
LA-2 N125 E505 18 GWD
LA-3 N130 E490 19 GWD
LA-4 NO70 E405 20 GWD
LA-5 NO076 E435 21 GWD
LA-6 N105 E465 22 GWD
Guaje: Field
G-1 N190 E385 23 GWD
G-1A N197 E380 24 GWD
G-2 N205 E365 25 GWD
G-3 N215 E350 A 26 GWD
G-4 N213 . ,E315 27 GWD
G-5 N228 - E295 , 28 GWD

G-6 N215 E270 29 GWD
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TABLE E-XII (continued)

Latitude
or
N-S
Station Coordinate
Pajarito Field
PM-1 NO030
PM-2 S055
PM-3 NO040
Water Canyon Gallery S040
Noneffluent Areas
Test Well 1 NO70
Test Well 3 N080
Deep Test-5A S110
Test Well-8 No035
Deep Test-9 S155
Deep Test-10 S120
Canada del Buey N010
Pajarito Canyon S060
Water Canyon S090
Test Well 2 N120
Effluent Release Area
Acid-Pueblo Canyon
(Former Release Area)
Acid Weir N125
Pueblo 1 N130
Pueblo 2 N120
Pueblo 3 N085
Hamilton Bend Spring N110
Test Well 1A NO070
Test Well 2A N120
DP-Los Alamos Canyon
DPS-1 N090
DPS-4 N080
Obs. Hole LAO-C No085
Obs. Hole LAO-1 N080
Obs. Hole LAO-2 NO080
Obs. Hole LAO-3 N080
~ Obs. Hole LAO-4 NO070
Obs. Hole LAO-4.5 N065
Sandia Canyon
SCS-1 N080
SCS-2 No060
SCS-3 NO050

Longitude
or
E-W Map

Coordinate Designation®* Type®
E305 30 GWD
E202 31 GWD
E255 32 GWD
W125 33 GWD
E345 34 GWD
E215 35 GWD
E090 36 GWD
E170 37 GWD
E140 38 GWD
E125 39 GWD
E150 40 Sw
E215 41 SwW
E090 42 Sw
E150 43 GWD
E070 44 Sw
E080 45 Sw
E155 46 Sw
E315 47 SW
E255 48 GW
E335 49 -GWS
E140 50 GWS
E160 51 Sw
E200 52 SwW
E070 53 GWS
E120 54 GWS
E210 55 GWS
E220 56 GWS
E245 57 GWS
E270 58 GWS
E040 59 SwW
E140 60 Sw
E185 61 SwW
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TABLE E-XII (continued)

Latitude Longitude
or or
N-S E-W Map
Station Coordinate Coordinate Designation® Type®
Mortandad Canyon

GS-1 N040 E200 62 SW
MCS-3.9 NO040 E140 63 SwW
Obs. Hole MCO-3 NO040 E110 64 GWS
Obs. Hole MCO-4 NO035 E150 65 GWS
Obs. Hole MCO-5 N030 E160 66 GWS
Obs. Hole MCO-6 N030 E175 67 GWS
Obs. Hole MCO-7 NO025 E180 68 GWS
Obs. Hole MCO-7.5 NO030 E190 69 GWS
Obs. Hole MCO-8 N030 E205 70 GWS

*See Fig. 9 for numbered locations.

®SW = surface water; GWD = deep or main aquifer; GWS = shallow or alluvial aquifer; D =
water supply distribution system.

*See Fig. 8 for regional locations.

9Puye Formation 7 stations; Tesuque Fm (F.G. Sed) 4 stations; Tesuque Fm (C.G. Sed) 9 sta-
tions; Tesuque (basalts) 3 stations; surface water 2 stations; surface water (sanitary effluents) 1
station.



TABLE E-XIII

RADIOCHEMICAL AND CHEMICAL QUALITY OF SURFACE WATER FROM
REGIONAL STATIONS

Radiochemical
(average of a number of analyses)
No. of - 3\ 137Cs 238py 239Pu Gross a Gross 8 Total U
Station Analyses 10—6 uCi/mt 10-9 uCi/mt 10—9 uCi/m2 10-9 uCi/mt 10-9 uCi/m# 10-9 4Ci/ms¢ ng/t

Chamita 2 24435 25 + 42 -0:01 4 0.000 -0.01. 0.07 1.7.+ 03 6.4 £6.9 21+35
Embudo 2 20+£35 65 £ 156 0.01 £0.02 -0:01.+ 0.00 2.2.463 28+89 21 %04
Otowi 2 14418 15+ 99 -0.01 £ 0.02 0.01 £0.03 0:9+1.0 5.2.+35 3.0%18
Cochiti 2 0.8.+£08 10 £ 28 -0:02 £ 0.03 -0.00 £ 0.02 1.5 £09 59+1.1 30435
Bemalill.o 2 1.1+85 -5+ 14 -0.02 £ 0.03 -0.01.40.01 34401 7.7 +£4.7 33.£34
Jemez River 2 0.9 +00 -5+14 —0.01 £0.04 —0.02 + 0.05 46+17 20 +11 09104
No. of Analyses 12 12 12 12 12 12 12

Minimum 05106 —20 + 160 —0.01 £0.02 —0:04 +0.02 -08+10 ~03+1.0 0.7.£0.2
Maximum 36106 120 + 140 0.02 +0.03 C:02 +0.02 52130 24 £ 6.0 4.5 £0.8
Average 14120 18 +£77 ~0.01 £ 0.02 —0.01 £0.03 2.3.+£35 . 8.0 +12.7 2426

Chemical
(one analysis)
Cond

Stations 8i20 Ca Mg K Na CO3 HCO3 POy 804 Ct F NO3 DS Hard pH mS/m
Chamita 13. 65 13 3 33 4 149 <2 133 10 0.4 <2 508. 191 8.6 52.
Embudo 21 26 6 3 19 4 112 <2 35 4 0.5 <2 314 91 8.6 27
Otowi 18 38 9 3 24 0 139 <2 68 6 0.6 <2 394 131 8.5 35
Cochiti 27 36 8 3 25 [ 156 . <2 53. 2 0.5 <2 410 123 8.3 35
Bernalillo 25 41 8 4 41 3 144 <2 70 9 0.6 <2 400 137 8.6 45
Jemez River 39 38 -B 12 61 0 178 <2 28 82 0.9 <2 540 116. 8.6 52
No. of Analyses 6. 6. 6 6 6 6 (] 6 6 6 6. 6 [] 6 6 6
Minimum 13 28. 6 3 19 0 112 <2 2 0.4 <2 314 91 8.3 27
Maximum 39 56. 13 12 61. 5 178 - 133 82 0.9 - 540 191 8.6 62
Average 24418 39.+18 8+6 5+8 M +30 3+4 146 + 44 <2 85 +175 19+62 0604 <2 428 + 165 132 £ 66 8.5 +£0.2 41 +20

Metal Ion
(concentrations in ug/f, one analysis)

Stations Ag Al As Ba Br Ccd Co Cr Cu Fe Hg Mn Mo Ni Pd Se Zn
Chamita 19. 33 <5 420 <2 3 <5 <3 <300 <300 <0.2 <300 <10. 7 5] <5 <300
Embudo 24 <10 <5 190 <2 3 <b <3 <300 <300 <0.2 <300. 15 7 <3 <6 <300.
Otowi 20 20 <5 320 <2. 8 <B <3 <300 <300 <0.2 <300 13 8 4 <5 <300
Cochiti 16 16 <6 270 <2. 3 <5 <3 <300 <300 <0.2 <300 12 8 4 <6 <300
Bemalillo 20 11 <5 260 <2. 3 <5. <3 <300. <300 <0.2 <300 27 9 7 <5 <300
Jemez River 18 49 7% 210 <2 4 <6 <3 <300. <300 <0.2 <300 25 10. 8 <5 <300
No: of Analyses 8 6 8 6 6 [} [ 6 [} 6 6 6 [} [} (] 8 8
Minimum 16 <10 1 190 <2 3 <5 <3 <300 <300 <0.2 <300 <10 7 <3 <6 <300
Mazimum 24 49 75 420 - € - - - 27 10 8 -
Average 20+ 56 231230 17 £ 57 278 1 167 <2 412 <b <3 <300 <300 <0.2 <300 17+ 14 8+2 5+4 <5 <300

Note: + value represents twice the standard deviation of the distributions of observed values un-
less only one analysis is reported. Then the value represents twice the error term for that
analysis. One sample used for chemical and metal ion analysis.
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TABLE E-XIV

RADIOCHEMICAL AND CHEMICAL QUALITY OF SURFACE AND
GROUND WATER FROM PERIMETER STATIONS

Radiochemical
(average of a number of analyses)
No. of 3H 137Cs 238Pu 239Py Gross a Gross 8 Total U
Stations Analyses 106 uCi/m2 10-9 uCi/me 109 uCi/ms 109 uCi/mt 109 uCi/m¢ 10—9 uCi/mt ug/t
Los Alamos Reservoir 2 1.2+05 1431 -0.02 £ 0.00 0.01 +0.03 —0.3 £0.7 4.7+0.0 <0.1+0.2
Guaje Canyon 2 09110 59 + 88 -0.02 £ 0.06 0.00.+£ 0.01 0.7+18 57+£17.2 03 +08
Basalt Spring 2 08 +1.0 -1455 —0.01 + 0.02 -0.02 +0.02 08 +21 4.1+04 1.7 +£03
Frijoles Canyon 2 1.1+03 13 +20 -0.01 + 0.00 -0.01 +0.04 0.9 +£27 6.0+76 0.1 +£03
La Mesita Spring 2 1.0+03 -6 £ 16 0.00 £0.02 0.00 £ 0.02 56 +2.1 6.9 +£0.3 14 +10
No. of Analyses 10 10 10 10 10 10 10
Minimum 04106 —-20.4+ 80 —0.04 % 0.03 ~0.03 £ 0.04 -0.5+1.0 3.1+16 <0.1 £0.2
Maximum 1.4+06 90 + 100 0.01 4 0.02 0.03 + 0.03 6.3 +£3.0 8.7+2.0 14 £20
Average 1.0+ 0.6 13 £ 62 -0.01 +0.02 0.00 £0.03 15+46 55 +4.1 3.2+11 -
13

White Rock Canyon 3

Puye Formation 1 0.2 +0.6 14 £ 21 0.00 £ 0.01 -0.01 +0.02 1421 2.7+23 08414

Tesuque Fm (F.G. Sed) 4 0.1 +0.8 8 +38 -0.01 + 0.02 ~0.00 +0.01 1.8 +5.2 3.6+24 33+64

Tesuque Fm (C.G. Sed) 9 0.3 +08 5 & 51 0.00 £ 0.02 -0.01 £0.01 06+19 23+22 04+1.1

Tesuque Fm (basalt) 3 <0.1 £0.2 7428 -0.01 +£0.03 -0.01 +0.02 53+ 14 66 +175 7.2 +23

Surface Water (2 stations) 2 <0.1 £0.8 —20 + 84 -0.01 £ 0.03 —0.01 £0.04 1.1+40 33+3.0 0304

Surface Water (sanitary eff) 1 0.14£03 10 + 80 0.00 £0.02 0.00 £0.02 ~0.2 £2.0 18 £4.0 0.56+02
No. of Analyses 26 26 26 26 26 26 26
Minimum <0.1 £0.6 -50 + 120 -0.01 £0.02 —0.03 £ 0.03 -0.5+08 0.2+1.4 <0.1 £0.2
Maximum 1.3 £06 60 + 120 0.01 £ 0.02 0.00 £ 0.02 13 £6.0 18 £4.0 20 £ 4.0
Average 0.1 £0.7 6 + 42 -0.01 +0.03 -0.01 +0.03 15+54 38+170 1.7 £82




TABLE E-XIV'(continued)
Chemical
(concentrations in mg/t, one analysis)

Cond
Station 8102 Ca Mg K Na COs HCO3 POy 804 Cl F NOs TDS Hard pH mS/m
Loe Alamoe Reservoir 50 4 3 3 9 4 61 <2 2 1 0.2 <2 182 18 8.3 8.0
Guaje Canyon 4 3 2 2 (] 3 54 <2 2 1 0.3 <2 122 16 11 80
Basalt Spring 38 17 7 3 14 2 88 <2 18 9 0.8 1 250 72 8.2 4.0
Frijoles Canyon 48 5 3 2 10 2 185 <2 18 9 0.8 7 162 27 8.2 12.0
La Mesita Spring 19 27 <1 3 29 4 222 <2 12 (] 03 8 286 70 8.1 27.0
No. of Analyses 5 5 5 5 5 b 5 5 5 5 5 5 5 5 5 5
Minimum 19 3 <1 2 6 2 54 <2 2 1 0.2 <2 122 16 17 8.0
Mazimum 50 7 7 3 29 ] 222 - 18 9 06 8 286 72 83 24.0
Average 9+25 11 +21 35 341 14 +18 3+3 124 % 151 <2 10+16 518 04£04 516 200 + 133 4156 8.1+05 15.8 +18.2
White Rock Canyon 16 0 o <2 5 3 04 <2 159 60 19.0
Puye Formation 56 13 3 .- 38 0 180 <2 7 3 0.7 <2 228 63 - 28.6
Tesuque Fm (F.G. Sed) n 19 2 --- 12 0 90 <2 3 2 04 <2 173 53 --- 14.0
Tesuque Fm (C.G. Sed) 57 8 3 - 52 1] 198 <2 9 4 04 3 296 n .- 350
Tesuque Fm (Basalts) 50 18 3 - 12 0 98 <2 4 4 04 <2 173 67 .- 17.0
Surface Water (2 stations) 66 12 4 - 5 5 132 40 37 29 09 60 562 9% .- 60.0
Surface Water (sanitary eff) 88 16 8 -
No. of Analyses 26 26 26 - 26 26 26 26 26 26 26 26 26 26 - 26
Minimum 30 3 <1 - 10 0 63 <2 2 2 0.2 <2 112 20 - 120 x
Maximum 88 35 5 - 126 & 388 40 37 29 1.0 60 552 106 -- 62.0 8
Average 54 +£32 1313 33 - 24 £ 52 1+8 115 £ 128 8+18 6414 4410 0.4 £04 5422 206 £ 210 61+8 .- 22.0 £25.3
Metal Ions
{(concentrations in ug/4, one analysis
Station Ag Al As Bs Br cd Co Cr Cu Fe Hg Mn Mo Ni Pb Se Zn
Los Alamos Reservoir <10 32. <5 2 <2000 5 <5 <3 <300 <300 <300 <10 8 5 <6 <300
Gusje Canyon <10 7. <. 2 <2000 7 <6 <3 <300 500 <%0 <10 8 4 <5 <300
Basalt Spring <10 <10. <5 110 <2000 5 <b 4 <300 <300 <0.2 <300 16 8 <3 <b <300
Canyon <10 48 <5 60 <2000 4 <b <3 <300 <300 <0.2 <300 <10 8 3 <B <300
La Mesita Spring <10 <10 <6 490 <2000 10 <6 4 <300 <300 <0.2 <300 13 8 4 <b <300
No. of Analyses 5 5 5 5 5 5 5 5 5 5 3. 5 5 5 5 5 5
Minimum <10 <10. <b 30 <2000 4 <b <3 <300 <300 <0.2 <300 <10 B <3 <b <300
Mazimum mn 490 e 10 4 500 15 8 5
Average <10 34 £51 <b 144 £392 <2000 6x5 <b 3+1 <300 340 + 180 <0.2 <300 1244 848 412 <5 <300
Note: £ value rep twice the dard deviation of the distribution of obeerved values

unless only one analysis is reported. Then the value represents twice the error term for
that analysis. One le chemical and metal ion analysis.




TABLE E-XV

RADIOCHEMICAL AND CHEMICAL QUALITY OF WATER FROM
MUNICIPAL SUPPLY AND DISTRIBUTION

Radiochemical
(average of a number of analyses)
No. of 3H 137Cs 238py 239py Grossa Gross 8 Total U
Station Analyses 10-6 .Ci/ms 10-9 uCi/ms 10-9 4Ci/m2 10~9 uCi/m2 109 4Ci/mt 109 4Ci/m2 ug/L

Los Alamos Field (5 wells) 5 0.3 +0.4 40 + 48 =0.02 £ 0.04 -0.01 +£0.03 25 +563 33+17 38 +4.7

Guaje. I"iel.d (7 wells) 7 0.3+£0.5 17£70 -0.01 £0.02 02+04 24417 0.6 £0.5

Pajarito Field (3 wells) 3 0.4 £03 ~34 £ 116 —0.01 +£0.01 —0.01 +0.02 1.0+£12 3.7+£40 1.2+£1.7

W.ate.r Ca.nyon (gallery) 1 0.5 +£0.7 ~10 + 40 -0.03 £ 0.02 —0.02 £0.02 -01%1.0 19+16 <0.1 £0.2

Distribution (5 stations) 10 0.6 £0.8 1+54 -0.01 +0.03 0.00 + 0.2 08 +24 3.5 +26 1.2 +£23

Nc.). ?f Analyses 26 26 26 26 26 26 26

Mlm'm\lm <0.2 £ 0.6 —100 + 80 -0.04 £ 0.03 -0.03 £ 0.03 -04+14 10+14 <0.1 +£0.2

Maximum 1.2 +0.6 80 + 80 0.01 £ 0.02 0.01 £0.02 7.0+40 5.9 £2.0 63+12

Average 0.4 £0.7 19 + 117 -0.02 + 0.03 —0.01 +0.02 0.9 +3.1 3.1+24 15+34

Los Alamos Well LA-68 1 0.2 %06 50 + 80 -0.02 +0.03 —0.02 £ 0.02 16+1.6 46+18 16 +04

Quality Required for Municipal Use
(average concentrations in mg/2)
Station Ag As Ba Cd Cr F Hg NO3 Pb Se

Los Alamos Field (5 wells) 0.031 0.017 0.100 0.004 0.018 1.0 <0.0002 <2 0.010 0.005
Guaje Field (7 wells) 0.011 0.014 0.059 0.005 0.007 0.5 <0.0002 <2 0.005 0.0056
Pajarito Field (3 wells) <0.010 0.001 0.097 0.004 0.005 0.4 <0.0002 <2 0.004 0.005
Water Canyon (galiery) <0.010 0.001 0.030 0.007 0.002 0.2 <0.0002 <2 0.005 0.005
Distribution (5 stations) 0.018 0.004 0.090 0.004 0.008 0.6 <0.0002 <2 0.007 0.005
No. of Analyses 21 21 21 21 21 21 19 21 21 21
Minimum <0.010 <0.005 0.020 0.003 0.002 0.2 <0.2 <2 0.003 -
Maximum 0.074 0.078 0.150 0.008 0.032 2.2 <0.0002 .- 0.020 <0.005
Average 0:017 £0.030 0.010 £0.037 0.080 £0.080  0.004 + 0.003 0.009 + 0.015 0.6 £0.8 <0.2 <2 0.006 + 0.007 -
USEPA and NMEIA MPL 0.06 0.05 1.0 0.010 0.06 2.0 0.002 45 0.05 0.01
Los Alamos Well LA-68 0.007 0.211 0.040 <0.003 0.019 1.8 <0.0002 <2 0.010 <0.005
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TABLE E-XV (continued)

Chemical
(average concentrations in mg/2)

Cond
Stations 8102 Ca Mg K Na CO3 HCO3 POy 804 Cl TDS Hard pH mS/m
Los Alamos Field (5 wells) 20 7 <1 1.8 66 0 178 <2 12 6 318 19 8.7 30.6
Guaje Field (7 wells) 86 9 1 23 23 0 . 100 <2 4 2 229 29 8.6 17.0
Pajarito Field (3 wells) % 12 6 30 17 ¢ 124 <2 4 4 314 54 82 20.3
Water Canyon (gallery) 34 3 3 1.8 6 2 54 <2 2 <1 176 25 8.1 12.0
Distribution (5 stations) 56 9 3 2.5 24 2 141 <2 5 3 249 36 8.2 19.0
No. of Analyses 21 21 21 21 21 21 21 21 21 21 21 21 21 21
Minimum 28 5 <1 1.3 6 0 49 <2 <1 166 14 8.0 8.0 10.0
Maximum 84 16 8 38 152 5 376 - k23 13 624 n 8.8 64.0
Average 54 + 40 9417 2+56 23%16 32+ 66 1+3 130 % 148 <2 614 47 265 + 206 31+34 84105 21.0. £ 120
9.1 30.0
Los Alamos Well LA-68 29 3 <3 11 74 0 163 <2 4 2 324 7
Metal Ions
{average concentrations in ug/t) .
Station Al Be Co Cu Fe Mn Mo Ni Zn
Los Alamos Field (5 wells) <10 <2000 <b <300 <300 <300 <10 8 <300
Guaje Field (7 wells) <10 <2000 <6 <300 <300 <300 <10 7 <300 -
Pajarito Field (3 wells) 11 <2000 <b <300 <300 <300 40 7 <300 "D
Water Canyon (gallery) 35 <2000 <5 <300 <300 <300 <10 8 <300 N
Distribution (5 stations) 26 <2000 <5 <300 <300 <300 <10 11 <300
No. of Analyses 21 21 21 21 21 21 21 21 21
Minimum <10 <2000 - <5 <300 <300 <300 <10 6 <300
Maximum 83 - 12
Average 14 £34 <2000 <5 <300 <300 <300 <10 8+4 <300
Los Alamos Well LA-62 10 <2000 <5 <300 <300 <300 <10 8 <300

Note: + value represents twice the standard deviation of the distribution of observed values
- unless only one analysis is reported. Then the value represents twice the error term for
that analysis. One sample for chemical and metal ion analysis from each well and dis-
tribution station.
aL.os Alamos Well LA-6 on standby; not used (see LA-7012-MS).



TABLE E-XVI

RADIOCHEMICAL AND CHEMICAL QUALTY OF WATER FROM

ONSITE STATIONS
Radiochemical
(average of & sumber of analyses)
No.of H 137c 28py 2%py 908 Gress @ Grose # Total U
Statien Aualyses 18 ,CVme 10-9 4Cl/mit 10~ uCV/mi 10-9,Ci/ms 10~9 uCl/mit 10-9,Ci/mt 10-9 4Cl/ms s/t
Neneffluent Arcas
Test Well 1 1 13403 -19418 ~0.1 £0.02 0.00 £0.01 00418 5220 0102
Toat Well 3 2 10401 30 457 ~0.1£0.02 -0.1 £ 0.08 07407 18406 0.2£02
Deep Test-5A 2 0.7403 32452 —0.2 2 0.02 -0.01 £0.04 13430 30430 0.6 0.2
Tost Well 8 2 16206 %14 -0.02 + 0.04 0.00 £0.03 - 08410 25401 0101
Deep Test-9 2 1.9+18 16 14 -0.03 + 0.06 0.00 £ 0.02 0.9 400 3626 10407
Deep Teat-10 1 0.5 £06 50 + 40 -0.03 4 0.02 0.00 £0.03 04212 45418 0.4 £0.2
Cafiada del Busy 1 368108 50 + 32 —0.04 £0.03 ~0.06 + 0.04 18118 84322 24404
Pajarito Canyon 1 4208 00 + 100 ~0.04 1 0.04 0.00 +0.09 00422 170240 0.4 402
Water Canyon 1 13406 -343 —0.02 +0.03 ~0.01 £0.03 - 04118 130432 15402
Toat Well 2 2 06403 12 £ 20 -0:03 £ 0.02 —0.01 £ 0.01 01418 15209 0.2403
No. of Analysss u 15 15 16 15 15 13
Minimum 42408 -19418 ~0.06 4 0.03 ~0.05 + 0.04 -0605 12416 <0.1202
Maximum 4208 0 % 40 —0:00 +0.02 0.01 +0.03 23409 170240 2404
Aversge 42423 77+ 50 —0:02 £0.02 ~0.02 +0.04 07415 47190 06x14
Efffuent Release Area
Acid Pueblo Canyon
{former release area)
Acid Weir 2 13404 15471 0.02 £ 0.06 2.11 £5.96 7 +6.0 32461 118 # 290 0.4 £07
Pueblo 1 2 1808 123 ~0.00 4 0.03 0.10 £ 0.26 3.70 £ 0.80 11418 56 4102 08 1.4
Pueblo 2 2 11100 0 £ 117 -0.01.40.06 0.04 £0.01 4.80 +0.80 265134 2 4 1.4 0204
Pueblo3 2 0.9 04 2 + 57 -0.03 +0.04 0.03 £0.06 1.70 £ 1.00 12431 56 & 112 21458
Hamilton Bend Spr 1 1.8 108 40 80 —-0.03 0,02 -0.01 +0.02 =0.70 & 0.80 16260 25 + 80 50 4 10
Test Well 1A 1 0906 30 + 40 -0.08 0.03 -0.03 0.02 -0.30 +0.80 01218 71424 0.9 402
‘Test Well 2A 2 188 £ 4.4 ~10 £ 14 —0.02.£0.02 0.00 £ 0.00 0.30 £ 1.00 07414 33+00 0.1+03
No. of Analyses 12 12 12 12 7 12 12 12
Minimum 0808 ~20 4 60 —0.08 £0.08 -0.02  0.02 ~0.07 +0.80 0.1409 33:16 <0.1£0.2
Maximum 216 %11 110 + 80 0:04.4 0.04 4.22£0.32 T7 £6.0 16 4 6.0 220 4 40 50 + 10
Average 422139 217 ~0.01.4 0.08 0.38 £ 242 12 £ 57 CE3Y 45 £126 49229
DP-Les Alamses Canyen
DPS-1 2 812+ U5 36.4 42 6.81 +18 3.26+6.29 197 £12 1886 3 3450 835 + 1080 €98 1300
DPS4 2 214 £ 167 11116 0.14 £0.19 0.42 +0.88 185 + 14 1" 675471 43140
LAO-C 2 10418 10 4 57 —0.01 £0.04 0.02 £0.07 10 £08 53478 9364 35+75
LAO1 2 21:3 £105 4244 -0.01 £0.01 0.08 £ 0.20 73.4£6.0 30458 184 £ 4 04408
LAO-2 2 14.8.4 289 2122 0.00 3 0.07 0.17 £ 0.42 111 £8.0 3541 222+ 49 15114
LAO-3 2 129+ 262 13414 0.01 £0.07 0.16 £ 0.40 22422 8698 84436 42442
LAO-4 2 103 £ 1.7 40 £ 67 -0.01 3 0.03 0.26 £ 0.72 20404 56+35 18 £ 11 0.4£08
LAC-4.5 1 10.84 0.8 40 40 -0:01 3 0.03 0.00  0.02 30212 22420 89426 2.9 406
No. of Analyses 15 15 16 15 16. 15 15 15
Minimum 0.4 06 —40 4 40 ~0.02 4 0.02 0.01 +0.02 10406 10460 89+26 <0.1£02
Maximum 934 £3.2 80 4 100 13.1 £ 0.60 5.4930.3¢ 197 6.0 3100 £ 1200 1220 + 240 1160 £ 232
Average 22.4 £51.5 19251 092 £6.74 0.58 £2.79 4 £ 164 256 4 1600 271 4 680 95.1 * 600
Sandis Canyen —35 3 166 —0.02.£0.03 ~0.01  0.00 0.30 +0.40 221179 87 31446
SCS-1 2 81108 16141 0.00 0.4 -0.01 £ 0.01 0.60 £1.2 09459 2246 2209
8C8-2 2 7317 647 —-0.01 +0.03 .00 + 0.00 0.90 £1.2 25414 2410 53173
SC8-3 2 6.8 427
No: of Analyses [] [ [ 8 3 [ [ [
Minimum 6008 —90 & 100 -0.03 £0.02 -0.01 40,62 0.30 +0.40 ~1.2 34 20%4 1402
Mazimum 84208 2 4 18 0.02 +0.02 0.01 £0.02 0.90 +1.2 50160 %18 79416
Average 74+18 5486 0.00.4 0.02 -0.01 £0.01 0.60 + 0.00 19447 244 35449
Mortandad Canyon
GSt 2 8.8+3.0 845 4 326 494 £5.18 224 2484 137 £12 - FE] 1156 & 212 0803
MCS-3:9 1 220 212 319 4 38 8.60 4 0.40 2.37 £0.20 14480 600 & 120 1.8£04
MCO-3 2 96.4 £ 335 354 41 5.31 £ 2.07 0.69 +0.54 36 30 204 7.0 304 + 413 4320
MCO-4 2 303 * 114 5 442 19.10 £ 18.10 3.76 + 3.9 80 £6.0 325 1 665 790 + 1200 104 £4.7
MCO-5 2 239 4 164 —60 4 16 0.78 £ 1.10 0.19 +0.38 26410 “+17 66 4 21 1364122
MCO-6 2 303 + 456 21418 2.16 +2.81 0.28 0.63 28412 174% 58 427 32490
MCO-7 2 106 + 28 1514 0.08 3 0.07 0.02 +0.06 02414 12424 1818 82418
MCO-7:5 1 388 £ 12 —40 4 140 0.29 0.08 0,06 + 0.04 1.6+£08 2414 2+10 143414
No. of Analyses 14 1 1 1 7 )0 1 u
Minimum 78108 —60 4 80 0.03 4 0.02 0.00 £0.02 02114 29428 11£30 0.7£0.2
Mazimum 464 + 14 960 4 80 8:60 £ 0.40 513 £0.34 187 £ 12 560 + 240 1230 + 240 U3+ 14
Average 180 3 296 154 4 619 5.26 4 138 1.19 £3.28 37 4 106 65 £ 290 387 4 929 2 478
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TABLE E-XVI (continued)

Chemical
(comcentrations in mg/s)
No.
Station Analyses 810y Ca Mg K Na COy HCOy POy 80, a F NO3 TD8 Hard pH mS/m
Noweffluent Areas . .
Test Well 1 1 “ 32 2 5.0 21 1 116 <2 2 6 08 <2 290 88 83 27.0
Test Well 3 1 7 9 8 2.3 12 2 17 <2 2 3 05 <2 268 4% 8.1 18.0
Deep Tust-5A 1 [} 4 2 18 n 3 73 <2 <2 1 0.3 <2 200 20 81 1.0
Tost Well 8 1 % 6 4 18 11 0 88 <2 <2 1 0.3 <2 221 32 88 13.0
Deep Test-9 1 56 5 3 1.2 11 5 66 <2 <2 1 0.4 <2 160 2% 8.2 120
Deep Toet-10 1 50 [ 4 18 1 0 110 <2 <2 1 12 <2 208 k] 83 12.0
Cafada del Buey 1 48 3 2 a1 2 4 5 <2 1 7 42 <2 28 31 18 15.0
Pajarito Canyon 1 39 25 1 66 27 4 61 <2 18 % 0.3 <2 “o m 74 410
Water Canyon 1 19 17 [ 52 21 0 122 <2 12 5 03 <2 322 ® 83 23.0
Test Well 2 2 47 9 3 1.2 9 4 105 <2 ] 6 0.4 <2 163 .4 19 185
No. of Analyses 1 u 1 1t 1 1t n 1 1 1n 1n 1 1 nm - 1 11
Minimum 19 3 2 12 ] [ 56 <2 <2 1 03 <2 160 20 T4 11.0
Mazimum 32 1 66 27 ) 122 18 9% 42 8 4o m 88 410
Average “x% 1220 418 3038 16+ 12 418 90 + 50 <2 <612 13 £ 58 09£24 <448 250 4 170 52 462 81108 18.0 £ 18.0
Effivent Areas
Acid-Pueblo Canyon
(former release ares)
Acid-Weir 2 7 17 3 79 63 5 116 4 16 60 0.3 13 398 110 13 430
Pusblo 1 H L] 8 3 14 % 7 79 0 ET) 4] [X] © 463 85 84 485
Pueblo 2 2 49 8 3 13 3 12 95 24 33 k 0.8 3% 42 [ 80 45.0
Pueblo 3 2 7 10 3 4 L)) 3 157 24 u 3 08 20 4m 84 80 48.0
Hamilton Bend Spr 1 50 7 4 9.3 K} 5 120 2 2 40 09 2 464 358 81 4o
Teet Well 1A 1 “ 10 5 18 ] 7 137 17 7 3 09 26 482 [ 78 4“0
Test Wil 2A 2 4 " 3 24 18 3 62 <2 2 19 0.3 <2 1% ] 8.7 20.5
No. of Analyses 12 12 12 7 12 12 12 12 12 12 12 12 12 12 12 12
Minimum 4 7 2 24 18 2 58 <2 <2 <1 0.2 <2 162 M 73 9.0
Maximum o 223 5 14 82 12 1%0 32 37 102 08 4 568 358 88 54.0
Average 42£3% 28 4123 312 99 %87 63 & 46 8417 106 + 75 17224 24+21 32456 0605 23 £33 409 &+ 262 107 182 8110 415+ 228
DP-Les Alamos Canyon
DPS-1 2 22 1 2 60 @7 1 514 237 ° 68 21 1 1738 4048 98 195.0
DPS-4 1 1 18 3 3 131 2 206 2 % 84 28 <2 694 1148 83 6.0
LAO-C ] 32 14 5 44 51 2 ki) <2 ] 61 0.2 <2 329 146 82 3.0
LAO-1 2 «® 18 5 12 83 8 46 <2 18 45 08 5 454 90 8.1 510
LAO-2 H 2 [] 2 £7] 90 3 134 <2 19 40 32 3 507 164 18 540
LAO3 2 2 9 3 29 k] 2 17 <2 18 24 26 39 452 190 78 48.0
LAOC-4 1 % 16 - [ 51 7 124 <2 18 2 14 31 320 k(] 78 380
LAO-4.5 1 32 9 5 43 0 2 73 <2 18 28 04 4 280 3% 81 30.0
No. of Analyses 13 13 13 7 13 13 13 13 13 13 13 13 13 13 13 13
Minimum 17 4 1 44 -0 0 73 <2 7 12 0.1 <2 258 20 71 30.0
Mazimum “ 18 6 80 429 7 600 T 49 104 25 ] 1908 8067 10.3 200.0
Average 24+18 138 43 24 £ 41 126 + 256 a45 192 + 305 <39 + 260 21 +22 43458 45+15 <1238 636 + 1030 834 4 4380 82+1.7 706 + 1040
Sandis Canyon
5CS-1 2 107 13 18 (N 2 189 12 50 “ 1.3 28 678 136 8.7 59.0
8Cs-2 2 9 18 L] 17 149 2 241 1 118 62 15 10 832 236 86 85.0
8C8-3 2 8 17 5 15 134 1 213 12 114 57 15 8 761 107 8.8 76.0
No. of Analyses 8 [] [ 3 8 [ [ [ 8 6 [ [ 8 [ [ [
Minimum 4 un 4 15 68 0 14 10 29 38 08 2 858 78 86 50.0
Meximum 134 22 [ 18 150 5 275 13 138 62 19 33 916 20.2 89 86.0
Average 97 244 188 512 16 £ 30 125 & 121 214 214 £ 95 1242 M5 54 419 14408 16424 756 + 179 160 & 158 86101 73.0 £27.0
Mortandad Canyon
G8-1 2 0 9 2 35 181 0 166 <2 14 9 13 28 407 144 8.5 38.0
MC8-3.9 1 42 23 2 a2 0 400 <2 82 b= ] 18 216 1258 ] 8.1 140.0
MCO-3 2 43 12 1 3.7 203 1 32 <2 1 18 2.0 12 838 1010 8.7 94.0
MCO-4 2 31 16 2 85 21 20 403 <2 61 29 26 12 1087 437 85 135.0
MCO-6 2 2 19 s 7.6 188 ] 287 <2 61 k) 0.9 68 851 140 80 90.0
Mco-8 8 z 2 ] 9.8 264 0 393 <2 k(] ] 16 9% 1100 240 8.4 120.0
MCO-7 2 3 n 4 4.6 81 [ 15 4 17 12 03 32 462 155 80 485
MCO-7.5 1 2 2% 8 8.7 229 9 390 <2 83 29 06 <2 1340 233 8.7 54.0
No. of Analyses u 4 1 7 u u 14 u 1 7] 1 14 1 1 u 1
Minimum 21 4 2 35 ] [ 107 <2 10 s 0.3 <2 390 U 12 U0
Mazimum 25 8 28 321 9 468 [] 84 “ 2.1 276 1340 1961 88 140.0

Average 3527 1613 44 6.3 £6.0 208 + 179 6%3 303 + 238 <2 50 & 54 U L5216 <0219 864 + 697 33241032 84209 89.0 £ 80.4
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TABLE E-XVI (continued)

Metal Ione
in ug/t, ome tysi:
Station Ag Al As Ba Br cd Co Cr Cu Fe Hg Ma Mo Ni Pb Se Zn
DP-Los Alamos Canyea
DPS-1 <10 1440 7 160 <2000 [ <5 16 <300 1600 <0.2 <300 % 19 6 <5 <300
DP8-4 <10 196 1 180 <2000 5 <6 <3 <300 <300 <0.2 <300 17 12 6 5 <300
LAO-C <10 32 <6 110 <2000 4 <5 <3 <300 <300 <0.2 <300 <10 10 [ [ <300
LAO-1 <10 <10 <5 e <2000 7 <5 13 <300 <300 <0.2 <300 2 13 [ 5 <300
LAO-2 1 43 <5 140 <2000 5 <5 <3 <300 <300 <0.2 <300 <10 16 6 <5 <300
LAO-3 <10 56 <5 130 <2000 4 <b 5 <300 <300 <0.2 <300 <10 n [ [ <300
LAO-4.5 12 53 <5 40 <2000 7 <5 <3 <300 <300 e <300 <10 9 4 <5 <300
No. of Analyses 7 7 1 1 1 7 7 1 1 7 6 7 1 7 7 1 7
Minimum 2 4 <5 40 <2000 4 <5 1 <300 <300 <0.2 <300 <10 9 P <5 <300
Maximum 12 1440 1 160 - 1 - 13 - 1600 - - 56 19 [ 5 .-
Average <102 261 & 1047 36 121 £ 83 <2000 543 <5 21 282 <300 <486 + 963 <0.2 <300 <M 434 1327 642 <5 <300
Sandis Canyen .
8C8-1 1 2% 5 30 <2000 1 <5 5390 <300 200 <0.2 <300 <10 34 6 <5 <300
$C8-2 21 41 ] 0 <2000 13 <5 £ <300 00 <0.2 <300 <10 27 4 <5 <300
9Ccs-3 “ 10 [ 20 <2000 1 <6 21 <300 400 <0.2 <300 1 25 3 5 <300
No. of Anatyses 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Minimum 1 10 5 20 <2000 1l <6 21 <300 400 <0.2 <300 10 26 3 <5 <300
Maximum T4 41 8 30 e- 17 - 5380 - 800 - - 11 M [ .
Average 36168 25 £31 Tx4 ZT£12 <2000 U6 <5 1812 £6181 <300 633 £ 416 <0.2 <300 <101 249 43 <5 <300
Mortandad Canyen
GS-1 10 39 <5 <20 <2000 9 <5 6 <300 800 0.6 <300 <10 13 3 <b <300
MCO-3 " 350 <6 <20 9700 8 <5 4 <300 500 0.2 <300 30 18 6. <5 <300
MCO-4 14 40 <5 20 180000 9 <5 13 <300 400 0.3 <300 73 26 [ <5 <300
MCO-6 20 25 <5 120 173000 [ <5 11 <300 <300 ¥ <300 % 8 [ <6 <300
MCO-8 12 5 <5 100 234 000 ] <5 2t <300 <300 <0.2 <300 196 ] [ <6 <300
MCO-7 <10 40 <5 0 21000 " <5 ] <300 <300 <0.2 <300 16 " 7 <5 <300
MCO0-75 17 3 <5 220 173000 8 <6 4l <800 <300 <6.2 <300 ] 18 7 <6 <300
No. of Analyses 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ki 7
Minimum <10 25 <5 <20 <2000 ] <5 4 <300 <300 <6.2 <300 <10 8 3 <5 <300
Mazimum 20 350 220 234 000 1" 4 800 0.6 = 196 26 ki
Average U7 99 234 <5 81 £147 113000 196000 95 <6 15 £26 <300 <414 373 03103 <300 674129 15 %12 63 <5 <300.
Noneffiuent Areas 500 <10 12 4 <5 <300
Test Well 1 10 <10 <5 720 <2000 4 <8 <3 <300 <300 <300 <10 9 4 <5 <300
Test Well 3 <10 12 <6 0 <2000 ) <5 3 <300 <300 <300 <10 8 8 < 400
DT-54 <10 1n <5 70 <2000 8 <6 3 <300 <300 <0.2 <300 <10 8 9 <5 400
Test Well 8 <10 <10 <6 0 <2000 4 <5 <3 <300 <300 <300 <10 8 5 <5 <300
T8 <10 n <5 70 <2000 4 <& 3 <300 <300 <300 <10 e 5 <6 <300
DT-10 <10 10 <5 2% <2000 8 <8 <3 <300 <300 <300 <10 14 <3 <5 <300
Catada del Buey 2 1700 <5 130 <2000 [ <5 4 <300 2400 me <10 9 5 <5 <300
Pajarite Canyon <10 10 <5 1890 <2000 7 <5 <3 <300 900 <0.2 <300 <16 8 4 <5 <300
Water Canyon <10 20 <5 8150 <2000 3 <8 <3 <300 <300 <300 <10 9 7 <5 <300
Toat Well 2 <10 n 10 50 <2000 [ <5 5 <300 <300
No: of Analysea 10 10 10 10 10 10 10 10 10 10 2. 10 10 10 10 10 10
Minimsum <10 <10 <5 20 <2000 3 <5 <3 <300 <300 <0.2 6300 <10 8 <3 <5 <300
Mazimum 2 1700 10 8150 8 5 2400 1100 14 9 400
Average <1212 <180 4 1040 <524 120 £ 5070 <2000 54 <5 <32 <300 <570 + 1340 <0.2 <30 610 <10 94 54 <5 <320 & 84
Effiuent Areas
Acid-Pueblo Canyon
{former release area)
Acid Weir <10 18 <5 110 17500 240 2 <3 <300 <300 <0.2 <300 <10 7 5 <5 <300
Pueblo 1 <10 18 1 60 <2000 4 <1 4 <300 <300 <0.2 <300 <10 10 4 <5 <300
Pueblo 2 <10 0 10 8 <2000 9 ] 3 <300 <300 <0.2 <300 <10 10 3 <5 <300
Pueblo3 <10 10 8 30 <2000 7 <1 4 <300 <300 <0.2 <300 <10 9 5 <5 <300
Hamilton Bend Spe <10 56 1 250 <2000 12 1 <3 <300 <300 <300 <10 5 3 <5 <300
Test Weil 1A <10 n 10 120 <2000 ) <5 <3 Z <300 <0.2 <300 <10 11 7 <5 <300
Test Well 2A <10 16 <6 200 <2000 1n <5 <3 <300 <300 <300 <10 10 6 <5 <300
No. of Analyses 7 ? 7 7 7 7 7 ? 7 7 5 7 7 7 7 7 7
Miniroum <10 10 <6 30 <2000 4 <1 <3 <300 <300 <02 <300 <10 5 3 <5 <300
Maximum B 56 11 250 - 24¢ <5 4 - s o o pos 11 7
Average <10 20432 814 119 & 160 <2000 53 + 175 234 <31 <300 <300 <0.2 <300 <10 94 54 <5 <300
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H-96
TABLE E-XVII

LOCATION OF SOIL AND SEDIMENT STATIONS

Latitude Longtiude

or or Map
N-S E-W Designation
Station Coordinate Coordinate (Figure 10)*
Regional Soilsb
Regional Sediments
Rio Chama
Chamita 36°05' 106°07 ---
Rio Grande
Embudo 36°12' 105°58'
Otowi NO085 E550 A
Sandia S060 E490 B
Pajarito S185 E410 C
Ancho ) S305 E335 D
Frijoles S375 E235 E
Cochiti 35°37 106°19" ---
Bernalillo 35°17" 106°36' -
Jemez River 35°40' 106°44' -
Perimeter Soils
Sportsman's Club N240 E215 S1
TA-8 N060 WO075 S2
TA-49 5165 E085 S3
Frijoles S245 E180 _ S4
North Mesa N135 E165 S5
East of Airport N095 E220 S6
West of Airport N115 E135 S7
South SR-4 near S-Site S085 WO035 S8
Perimeter Sediments
Guaje near G-4 N215 E325 1
Guaje at SR-4 N135 E480 2
Bayo at SR-4 N100 E455 3
Pueblo at Acid Weir N125 E070 4
Pueblo at PC-1 N130 E070 5
Pueblo at Pueblo 1 N130 E085 6
Pueblo at Pueblo 2 N120 E145 7
Los Alamos at Reservoir N100 W065 8
Los Alamos at Totatvi NO065 E405 9
Los Alamos at LLA-2 N125 E510 10
Los Alamos at Rio Grande NO095 E555 11
Sandia at Rio Grande S055 E490 12
Cariada del Ancha S060 ES506 13
Mortandad at SR-4 S030 E350 14
Mortandad at Rio Grande S075 E480 15
Cariada del Buey at SR-4 S090 E360 16
Pajarito at Rio Grande S175 E410 17
Frijoles at Park Hdq 5280 E185 18

Frijoles at Rio Grande S365 E235 19
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TABLE E-XVII (continued)
LOCATION OF SOIL AND SEDIMENT STATIONS

Latitude Longtiude

or or Map
N-S E-W Designation
Station Coordinate Coordinate (Figure 10)*
Onsite Soils
TA-21 NO095 E140 -89
TA-50 N035 E095 S10
TA-36 S090 E150 S11
PM-1 NO020 E310 S12
West of TA-53 NO70 E105 S13
East of TA-53 NO050 £220 S14
East of New Sigma NO060 E065 S15
Sigma Mesa NO050 E135 S16
East of TA-52 NO020 E145 S17
2-Mile Mesa NO025 E030 Si8
Near TA-51 S030 E200 S19
East of TA-54 S080 E295 S20
R-Site Road S015 E030 S21
R-Site Road East S040 E100 S22
Potrillo Drive S065 E195 S23
S-Site S035 w025 S24
Near TA-11 S070 E020 S25
Near DT-9 S150 E140 S26
TA-33 5245 E225 S27
Onsite Sediments

Pueblo at Hamilton Bend Spr N105 E255 20
Pueblo at Pueblo 3 NO090 E315 21
Pueblo at SR-4 : NO070 E350 22
DP Canyon at DPS-1 N090 E160 23
DP Canyon at DPS-4 NO075 E205 24
Los Alamos Canyon at Bridge N095 E020 25
Los Alamos at LAO-1 NO080 E120 26
Los Alamos at GS-1 NO075 £E200 27
Los Alamos at TW-3 NO75 E215 28
Los Alamos at LAO-4 NO075 E240 29
Los Alamos at SR-4 NO065 E355 30
Sandia at SCS-2 NO050 E175 31
Sandia at SR-4 N025 E315 32
Mortandad near CMR N060 E035 33
Mortandad West of GS-1 NO45 E095 34
Mortandad near MCO-2 NO035 E090 35
Mortandad at GS-1 N040 E105 - 36
Mortandad at MCO-5 NO035 E155 37
Mortandad at MCO-7 NO025 E190 38
Mortandad at MCO-9 N030 E215 39
Mortandad at MCO-13 NO015 E250 40
Pajarito at TA-18 S055 E195 41

Pajarito at SR-4 S105 E320 42
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TABLE E-XVII (continued)
LOCATION OF SOIL AND SEDIMENT STATIONS

Latitude Longtiude

or or Map

N-S E-wW Designation

Station Coordinate Coordinate (Figure 10)*
Potrillo at TA-36 S075 E150 43
Potrillo East of TA-36 5085 E225 44
Potrillo at SR-4 S145 E295 45
Water at Beta Hole S090 E095 46
Water at SR-4 S170 E260 47
Water at Rio Grande S240 E385 48
Ancho at SR-4 S255 E250 49
Ancho at Rio Grande S$295 E340 50
Chaquihui at Rio Grande S335 E265 51

2See Fig. 10 for numbered locations.
Yl.ocations are the same as for surface water stations (Table E-XII).
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TABLE E-XVIII

RADIOCHEMICAL ANALYSES OF REGIONAL SOILS AND SEDIMENTS

34 137Cy 238py 239pu Grossa  Gross g
10-6 4Ci/me pCi/g pCi/g pCi/g pCi/g pCi/g
Regional Soils
Chamita 5.8 +0.8 0.68 + 0.12 0.000 £ 0.002 0.013 £ 0.004 34+16 49+14
Embudo? 144 +£42.7 1.17 £0.40 0.001 * 0.010 0.061 + 0.129 39+1.8 58+14
Otowi*® 49 +34 1.36 £1.07 0.001 £ 0.003 0.102 & 0,137 4.8 £2.2 76%18
Cochiti 49+ 08 0.62 £0.16  0.000 £ 0.003 0.004 + 0.004 3618 54+14
Bernalillo 4.7+ 08 0.15+0.10 -0.001 £0.002  0.000 + 0.003 3.1+16 34+10
Jemez 13.6 + 1.0 0.06 £ 0.28 —0.002 % 0.002 0.001 + 0.002 44422 57x14
No. of Analyses 7 7 7 7 6 6
Minimum 48+ 08 0.06 £0.28 -0.001 + 0.02 0.000 £ 0.003 31+16 34110
Maximum 29.5 £ 14 1.73 £ 0.32 0.005 £ 0.016 0.150 + 0.040 48+22 17.6.£18
Average 8.1+ 93 0.67 + 1.04 0.000 = 0.002 0.03 4+ 0.084 3.9+13 5.5.+ 2.7
Regional Sediments

Rio Chama

Chamita --- 0.00 £ 0.06 0.000 + 0.002 —0.002 + 0.004 2:4+12 28 +1.0
Rio Grande

Embudo®? --- 0.26 + 0.16 -0.002 + 0.002 -0.006 + 0.004 19+1.0 1.7 £0.8

Otowi - 0.08 + 0.03 0.000 + 0.001 0.000 + 0.003 1.4+£08 0906

Sandia --- 0.13 £ 0.06 -0.005 + 0.016 —-0.013 £ 0.016 11+ 2 85+12

Pajarito .- 0.07 £ 0.06 -0.005 + 0.016 0.009 £ 0.014 10+ 2 86 +13

Ancho .- 0.13 £ 0.06 —0.006 + 0.026 0.003 + 0.020 16 + 3 14+ 1.7

Frijoles --- 0.15 £ 0.06 0.012 £ 0.020 —-0.003 £0.020 7.3+1.7 6.0 £1.0

Cochiti -e- 0.03 £ 0.10 ~0.001 + 0.003 0.001 £ 0.004 1.6 +£0.8 1508

Bernalillo --- 0.24 + 0.06 —0.001 £ 0.003 —0.001 % 0.003 24+14 49 £1.4
Jemez River

Jemez Pueblo --- 0.26 + 0.14 0.000 % 0.003 0.002 £ 0,003 4612 4.6+22
No. of Analyses --- 10 10 10 10 10
Minimum -e- 0.00 + 0.06 -0.001 £ 0.003 ~0.001 £ 0.030 1.4+08 0906
Maximum .- 0.26 + 0.16 0.012 + 0.020 0.009 £ 0.014 16 + 3.0 14 £ 1.7
Average - 0.14 £ 0.19 0.000 £ 0.00 -0.001 £0.012 58+ 10 5482

*Two analyses for *'Cs, #*Pu, and **Pu.

nCgs and #*Pu slightly above background.

Note: + value represents twice the standard deviation of the distribution of observed values un-
less only one analysis is reported; then the value represents twice the uncertainty term for
that analysis.



Soils
Sportsmen's Club
TA-8b
TA-49
Frijoles
North Mesa
East of Airport
West of Airporta,b
South SR-4 & Near S-siteb

No. of Analyses
Minimum
Mazximum
Average

Sediments
Guaje near G-4
Guaje at SR-4
Bayo at SR-4
Pueblo at Acid Weir8,b
Pueblo at PC-1a
Pueblo at Pueblo 18,b
Pueblo at Pueblo 28,b
Los Alamos at Reservoir
Los Alamos at Totavia,b
Los Alamos at LA-28,b

Los Alamos at Rio Grandea,b

Sandia at Rio Grande
Caiada del Ancha
Mortandad at SR-4
Mortandad at Rio Grande
Caiiada del Buey at SR-4
Pajarito at Rio Grande
Frijoles at Park Hdq
Frijoles at Rio Grande

No. of Analyses
Minimum
Maximum
Average

RADIOCHEMICAL ANALYSES OF PERIMETER SOILS AND SEDIMENTS

3H

TABLE XIX

137Cs 908y 241Am 238py 239Pu Gross a Gross 8
10-6 4Ci/m¢ pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g

3.0£08 1.08 +£0.18 0.87 +0.26 - 0.000 £0.006 0.021 4 0.008 6.2+28 79+18
9.0+038 1.56 £ 0.26 . - 0.001 £0.006 0.041 £ 0:016 5:1+24 89+20
659+08 0.53 £0.10 - ——- -0.001 £0.004 0.008 £ 0.006 5.2+24 62116
4.0.£08 1.37 £ 0.34 - .- 0.000 £ 0.002 0.029 £ 0.006 5724 71+16
8.6+£08 0.51 £0.10 0.87 £ 0.26 - -0.002 £0.003 0.015 £ 0.010 43 +20 6.1.+14
122410 0.59.+ 0.056 0.92 & 0.26 - 0.000 £ 0.003 0.030 £ 0.001 5.1 +2.2 6.2+16
10.5 £3.1 1.44 £ 0.51 o - 0.010 £0.026 0.284 + 0:498 45+20 79118
3408 1.32 £0.20 0.85 + 0.26 - 0.002 £ 0.004 0.018 £ 0:008 5.1+22 69116

8 9 4 9 9 8 8
3.0+08 0.51 +£0.10 0.85 + 0.26 —=0.002 £ 0.003 0.008 £ 0.006 4320 6.1+1.6
122%10 1.6 £0.24 0.92 £0.26 0.019 £0.020 0.460 £ 0.080 6.2+28 8.9 +20
71+£170 1.6 £0.88 0.88 + 0.06 - 0.001 £0.007 0.056.% 0.19 51+1.2 7.2+£20
—— 0.09 £ 0.12 .- 0.002 +0.014 0.000 £0.002 0.003 % 0.003 2308 14+08
- 0.22 4 0.08 0.17. £ 0.12 0.002. £ 0.014 0.001 £0.002 0.000 £ 0.002 22+12 25+08
- 0.10 £ 0.04 0.10 £ 0.11 0.002 £ 0.012 0.001 £0.002 0.006 & 0.002 3014 23+08
- 0.68 + 0.06 .- 0.351 £ 0.024 0.034 £+ 0.018 5.62 £+ 2.39 75+£3.2 45 %12
- 0.19 £ 0.10 - 0.001 £ 0.012 0.001.4£0.001 0.026 + 0.068 1.2+08 1.0 £ 0.6
-—- 0.50 £ 0.30 P ——- 0.022 £ 0.011 3.72.£1.30 41+£20 21108
- 0.18 +£0.03 - 0.590 £ 0.016 0.007 £ 0.009 1.07 £1.93 3.1+14 29+10
- 0.80 +0.18 . 0.003 + 0.012 —=0.001 £ 0.002 0.011 + 0.006 10.0 £ 4.0 13.3 £ 3.0
.- 0.35 £ 0.34 - .- 0.002 £ 0.0056 0.053. & 0.041 29414 27210
e 0.52 £ 0.82 .- - 0.001 £0.002 0.068 £ 0.076 26+12 33+1.0
- 0.36 + 0.50 0.30 £+ 0.11 0.0056 £ 0,012 -0.000 £ 0.001 0.062 £ 0.02 2512 33+1.0
a—- 0.12 £0.04 .- . 0.002 £0.020 0.012 £ 0.008 7.4 £1.7 74x11
-—- 0.09.4 0.06 -e- —— 0.003 £0.022 0.007 £ 0.028 66+1.6 5.6 £1.0
- 0.10 £0.04 0.90 £+ 0.40 0.001 % 0.012 0.000 £ 0.002 0.001 £0.004 50+£22 44412
- 0.11 % 0.06 - - 0.000 £ 0.006 0.002 £ 0.008 2708 29408
- 0.06 £0.24 0.41 £0.38 an- —-0.002 £0.002 0.003 £ 0.004 4.7 +2.2 431212
-—- 0.17 £0.06 e e -0.003 £ 0.010 0.007 £+ 0.008 3.4+09 60+10
- 0.35 £ 0.12 -0.15 £ 0.22 0.008 £ 0.012 -0.002 £ 0.003 0.003 £ 0:004 25 +12 1.8+08
-—-- 0.33 £ 0.08 .- —e- 0.002 £ 0.018 0.020 + 0.022 69+16 6.1 +1.0

26 6 10 25 25 19 19
0.09 3 0.12 -0.15 £ 0.22 0.001 +£0.012 —0.003 £0.010 0.000.+ 0.002 25+12 2.7+1.0
0.81 +0.26 0.90 £+ 0.40 0.590 + 0.016 0.040 £ 0.006 6.46 1 0.28 7.4 +£1.7 74 £1.1
0.28 £+ 0.43 0.12 £0.71 0.096 £ 0.41 0.003 + 0.018 0.56 £ 3.0 4.2 +4.7 41 %57

Note: + value represents twice the standard deviation of the distribution of observed values
unless only one analysis is reported; then the value represents twice the uncertainty term

for that analysis.

aTwo analyses for 137Cs, 238Pu, and 239Py.
b137Cs, 241Am, 238Py, or 239Pu slightly above background.

00L-H
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TABLE E-XX

RADIOCHEMICAL ANALYSES OF ONSITE SOILS AND SEDIMENTS
(pCi/g and one analysis except as noted)

3H 137Cy gy UAm 238py 239py Gross o Gross §
Solls 10—6 4Cl/mt Vg pClg pCVE pCV/g »CV/a - pCVg pCi/g
Boils
TA-218 16.6 % 311 0.07 4 0.00 - ~0.003 +£0.008  0.022 4 0.062 4118 5012
TA-50a,b 29.9 £690.3 0.49 £ 0.72 0.008 & 025 0.085 & 0.004 6214 9.4£22
TA-38 22.3 1.2 0.36 4 0.10 ~0,001 & 0.004 0.006 3 0.006 4420 53414
PM-1 29,7+ 1.4 0.41 £0.12 - -0.002 0,003  0.011 £ 0.006 5826 17518
West of TA-53 178 £1.0 1.03 +0.20 - ~0.001 4 0.004 0.02 + 0.008 80226 8018
East of TA-538.b 824148 1.20 £0.99 0:82 +0.26 0.013 + 0.034 0.15 = 0.385 4520 67116
East of New Sigma I 22.2£1.2 0.50 & 0.14 0.000 £ 0003  0.008 = 0.003 4520 5.8+ 14
East of New Sigma II 177410 0.50  0.14 0.42 £0.22 0.000 £ 0.006  0.012 4 0.006 6.3 %24 7.6 +1.8
East of TA-82 177210 ~0:11 & 0.12 ~0.05 £ 0.20 - =0.002 £0.002  -0.001 & 0.002 46%2.2 57+ 1.4
2-Mile Mesa 71208 0:90 £ 0,168 0.61 £0.34 - -0.002 % 0.010 0.023 % 0.010 5.8+26 78x18
Near TA-518.b 74 %183 0.87 +£1.75 - —0.004 & 0.017 0.118 £ 0.262 58£26 123 £26
East of TA-548.b 167 £314 0.26 +0.35 0.448 3 0.714 1.86 + 8.32 5.5+24 63416
R-Sits Road 62208 0.73 £ 0.20 0.63 % 0.22 -0.002 £0.003  0.013 £ 0.008 8.1 %26 7518
R-Site Road Easth 10.5 £ 0.8 0:84 £0.18 0.83 +0.14 0.001£0.003  0.020 4 0.001 11240 2440
illo Drive 6.8.£08 0.57 £0.12 - ~0.003 4 0.002 0.010 4 0,008 3818 14216
8-Sites,d 40£42 1.46 £ 0.11 0.015 £ 0044  0.086 £ 0,181 5.3 424 8.64£20
Noar TA-11 5308 0:85 4 0.28 ~0.002  0.002 0.008 = 0.008 5324 86416
Near DT-8 38108 1.10 & 0.2 0.27 £0.28 0.008  0.012 ~0.001 £0.002  —0.021 * 0.006 7.1 £3.0 9.1£20
TA-33 28.6 1.4 0.51 £0.10 ~0.002 £0.004  0.003 + 0.006 6.6.+£28 8.5 +20
No. of Analyses 18 4 7 1 2% 24 19 19
Minimum 38408 -0.11£0.12 ~0.06 £0.20 0.003 £ 0.012 -0.003 £0.008  ~0.001 & 0.002 3.8+18 50412
Muximum 167 + 3™ 1.50 & 0.40 0.83 £0.14 0.700  0.100 2.52 £0.220 11440 22440
Average 2468 0.65.4: 0.80 0.50 4 0.63 0.008 £ 0.0 0:026 +0.21 0.10 £ 0.61 57431 8879
Sodiments
Pusblo at Hamiiton Bend Spre.b 0.12 2 0.0 0.018 + 0.014 0.001 £0.002  0.432 £ 0.133 2512 1.6 +08
Pueblo at Pueblod,b 0.14 £0.17 0.015 £ 0,004 0.001 4 0,001 0.440 £ 0.177 2110 11 %08
Pueblo at SR-48.b 0.16 £ 0.11 1.06 4 0.32 — 0.001 & 0.001 0.521 + 0.421 27414 3110
DP Canyon at DPS-18,b 20418 8.7 £ 0.80 6.7 £11.8 172 £2.80 9.1+38 30 £ 6.0
DP Canyon at DPS-48,b 1278 2.4 £0.30 0.082 $0.084  0.304 £ 0.204 16208 12 24
Los Alamos at Bridge 0.07 £ 7.8 2.4 4£0.30 0.000 4 0.014 ~0.002 £ 0.004  -0.003 4 0.003 31+14 19208
Los Alamos at LAO-18b 1.15 4 0.20 - 0,001 # 0.004 0.490 4 0.040 20412 3010
Los Alamos at GS-18,b 0.22 + 0.0¢ 0.000 3+ 0.002 0.237 £ 0001 23412 25 +08
Los Alamos st TW-38,b 205 0.091 3 0.068 0.323 % 0.303 2612 16 £ 3.4
Los Alamos at LAO-48,b 17402 .- 0.008 & 0.012 0.104 £ 0.018 0.36 £ 0.127 2712 17.+ 3.8
Los Alamos at SR-4P 21428 0.71.4£0.26 0.001 4 0,012 0.010 £ 06.027  0.086 % 0.085 2412 2.9 £1.0
Sandia st 8C8-2 0.42 £ 0.32 0.005 4 0.012 -0001 £0.002  0.003 & 0.004 1.6£08 1:6 £ 0.8
Sandia at SR-4 0.05 & 0.06 - 0.001 £0.002  0.001 4 0.004 2814 17408
Mortandad near CMR® 0.28 £0.12 0.22 +0.14 0.101 £0.020  0.025.% 0.012 20410 25408
Mortandad West of G8-18,b 0.24 4 0.40 0.06 3 0.14 - 0.008 + 0.014 0.023 & 0.034 3314 3.7£08
Mortandad near MCQ.20 1260 + 180 9.9 408 — 3.6241.20 11.6 £ 0.400 52422 1710 + 340
Mortandad at GS-18.b 785 & 1080 17212 17.8 4 16.3 65.60 + 4.4 39 +16 450 100
Mortandad at MCO-84.b 76.5 & 269 89308 271 £ 8.4 414 £9.42 1 &4 106 & 22
Mortandad st MCO-T8,b 62.5 4127 42.£04 3.27 1 0.25 0.76 % 0.01 7.8£38.2 67414
Mortanded at MCO-8b 0.86 £ 1.4 0.004 & 0.012 0.002 £0.007  0.018 0,008 6.3£28 8.9£20
Mortandad at MCO-13b 132 20.2¢ 0.46 £0.26 0,001 + 0.012 0.002 # 0,001 0.020 + 0.044 44%20 1118
Pajarito at TA-18 ~0.03 +0.10 - 0:000 = 0.001 0.000 & 0.004 3316 2810
Pajarito at SR-4 0.90 £0.34 . -0.11 +0.22 =0.001 # 0.012 —0.002 % 0.004 0.009 + 0.008 8.5+38 7318
Potrillo at TA-36 0.14 % 0.08 0.001.4 0.012 -0.001 £0.002  —0.001 % 0.002 2612 32410
Portillo East of TA-36 0.17 £ 0.08 0.004 + 0.014 0.001 + 0.002 0.002 & 0.004 27414 43212
Potrilio at SR-4 —0.08 4 0.20 —0.10 £0.24 =0.001 + 0.002 0.003  0.004 2.7+1.2 23408
Water at Beta Holeb 342089 - 0.006 & 0.012 0.002 & 0.004 0.068 + 0.027 6.6+£28 12426
Water at SR-4 0.96 £ 0.16 0.85 4 0.34 - =0.001 = 0.001 0.006 3 0.004 32214 3310
Water at Rio Grandeb 1.39 £ 0.20 0.007 20018  0.108 3 0.038 17.0 £ 4.0 2132
Ancho at SR4 0.54 £ 0.08 0.001 + 0.002 0.009 & 0.004 39418 5314
Ancho at Rio Grande 0.29 + 0.06 0.008 £ 0.018  0.018 £ 0.024 7819 11+ 1.4
Chaquihui at Rio Grande 0.11 % 0.04 —-0.002 £ 0.008  0.012 4 0.010 8710 44409
No. of Analyses 41 14 12 U a1 32 a2
Minimum ~0.08 * 0.20 -0.11 £0.22 =0.001 % 0.012 -0.002 # 0.004  ~0.003 & 0.003 16408 1108
Maximum 1260 4 180 17412 0.016 £ 0.014 86.2 +1.20 11.6 & 0.400 52+ 22 1710.+ 340
Average 70 £ 510 39411 0,008 & 0.011 21:14 0.86 % 4.8 71222 79 + 620

Note: % value represents twice the standard deviation of the distribution of observed values un-
less only one analyses is reported. Then the value represents twice the error term for that

analyses,

*3H, 137Cs, 238Py, 239Py, Gross a, or Gross § above background,

*Two analyses for 137Cs, R238Pu, and 239Pyu.
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TABLE E-XXI

ATMOSPHERIC RADIOACTIVE EFFLUENT TOTAL FOR 1978

ZOGPu
QSDP“
(uCi)

ﬂtlAm
(uCi)

g
sy mThL MFP*
(uCi) (mCi) (uCi)

lnl

(uCi)

“Ar "P
(Ci) (uCi)

*H
(Ci)

uC,“N,"Ob Be
(Ci) (uCi)

TA-2

TA-3

TA-9

TA-15
TA-21
TA-33
TA-35
TA-43
TA-46
TA-48
TA-50
TA-53
TA-54
TA-55

58.3 ---

2.0 ---
1.5 ---
1.9 ---
17.4 ---
0.026 ---
0.40 ---

676

aMixed fission products.

"The half-lives of 1'C, *N, and **O range from about 2 to 20 minutes, so these nuclides decay

rapidly.
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TABLE E-XXII

QUALITY OF EFFLUENTS FROM

LIQUID RADIOACTIVE WASTE TREATMENT PLANTS

Waste Treatment Plant Location

TA-50 TA-21
- Activity Average Activity Average
Radioactive Released Concentration Released Concentration
Isotopes (mCi) (2Ci/mf) (mCi) (LCi/m1)
239Py 4.05 0.099 X 10-¢ 0.313 0.10x 10-¢
%8Py 1.83 0.045 X 10~¢ 0.223 0.072 X 10~
MAm 1.73 0.043 X 10-¢ 2.30 0.738 X 10~¢
¢Sy 2.64 0.065 X 10-° 0.026 0.008 X 10-¢
“Sr 10.4 2.57 X 107 0.10 0.321 X 107
*H 12 300 0.30 X 10-® 1780 0.57 X 10-3
191Cy 317 0.78 X 10-¢ 1.40 0.045 x 10-*
U-Total 176 grams 4.34 X 10~* mg/$ 10.8 grams 3.46 X 10~*mg/4
Average Average
Nonradioactive Concentration Concentration
Constituents (mg/L) (mg/L)
Cde 0.003 0.06
Ca 26.0 10.1
Cl 48.4 70.5
Gr 0.04 0.49
Cu® 0.27 0.11
F 3.8 345
Hg* 0.009 0.002
Mg 1.4 2.0
Na 354 1650
Pbe® 0.044 0.064
Zn® 0.46 0.26
CN 0.04
CODs 51 73
NO; (N) 20 423
PO, 0.44 1.96
TDS 1345 5440
pH? 6.8-12.3 6.3-13.1
Total
Effluent
Volume 4.058 X 10" £ 3.118 X 10% £

aConstituents regulated by NPDES permit.
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TABLE E-XXIII

ESTIMATED CONCENTRATIONS OF TOXIC ELEMENTS
AEROSOLIZED BY DYNAMIC EXPERIMENTS

Annual Avg,
1978 Percent Concentrt:tion Applicable
Total Usage Aerosolized (ng/m’) Standard
Element (kg) (%) 4km 8 km (ng/m?)
Uranium 1371 10 0.1 0.05 9000
Be 29.4 2 0.0008 0.0002 10°
(30 day avg)

Pb 16.5 100 © 0.03 0.008 10000 ®

(for total heavy
metals, N>21)

*DOE Manual Chapter 0524.

®Section 201 of the Ambient Air Quality Standards and Air Quality Control Regulations adopted
by the New Mexico Health and Social Services Board, April 19, 1974.

cAssumed percentage aerosolization.



TABLE E-XXIV

TOTAL SUSPENDED PARTICULATES AT LOS ALAMOS AND
WHITE ROCK DURING 1978
(Data from New Mexico Environmental Improvement Agency)
All Concentrations in ug/m3

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec
Los Alamos (Annual Geometric Mean = 36)
No. of Samples 5 4 6 5 4 5 5 5 5 2 2 2
Maximum 63 47 63 111 40 60 45 58 98 30 38 29
Minimum 13 35 18 10 14 33 27 25 33 7 34 20
Mean +
1 Standard
Deviation 25 +£21 42+6 38 +15 61 + 40 30 +£13 51 +11 37 x17 46 £ 15 69 + 37 18 + 16 B6+3 25+6
White Rock (Annual Geometric Mean = 22)
No. of Samples 5 5. 4 0 0 0 0 0 2 5 4
Maximum 32 24 172 - --- - - .- .- 23 38 32
Minimum 10 15 18 —- --- - - .- -~ 20 13 21
Mean +
1 Standard
Deviation 21%9 2043 59 £+ 76 - --- - .- --- .- 21+ 2 21 +11 26+6

SOL-H




TABLE E-XXV

SANITARY SEWAGE TREATMENT FACILITIES
EFFLUENT QUALITY SUMMARY

Biochemical Oxygen

NPDES Identification Demand (BOD3)C Total Suspended Solidsd  Fecal Coliform Bacteria® pHf
Observed No.of Months Observed No.of Months Observed No. of Months No. of Months

Facility Permit Outfall Range Limits Range Limits Range Limits Observed Limits
Location Number2 Serial No.b (mg/L) Exceeded (mg/2) Exceeded (mg/2) Exceeded Range Exceeded
TA-3 NM0024210 018 10-84 5 5-46 5 0-4300008 7 6.3-8.1 0
TA-9 NM0024295 028 1-22 0 1-16 0 0-100h 0 6.7-8.8 0
TA-16 NM0024236 03S 4-22 0 3-44 1 40-15000h 3 6.6-8.3 0
TA-18 NM0024244 04Si ) 21-68 6 28-204 6 0-120h 0 6.8-10.3 6
TA-21 NM0024252 058 9-103 7 9-137 6 0-376008 5 6.1-7.8 0
TA-41 NMO0024261 06S 1-28 0 7-43 1 oh 0 6.0-8.4 0
TA-46 NMO0024341 o7si 3-26 0 1-14 0 0-640h 1 6.7-7.8 0
TA-48 NM0024741 08S 3-25 0 1-20 0 0-1200h 2 6.0-7.8 0
TA-53 NM0024279 09Si 37-67 4 28-143 4 1-1500h 1 8.9-10.5 5
TA-35 0108i 52 1 56 1 ---h 9.2-9.7 3

aIndividual permits effective 1/1/78 - 10/15/78.

bSingle permit, NM 0028355, with separately designated outfalls effective 10/16/78.

¢BOD5 limits 30 mg/2 (20-day avg), 45 mg/ (7-day avg).

dTSS limits 30 mg/# (20-day avg), 45 mg/t (7-day ave).

€Fecal coliform limits 200/100 m£ for all individual permits through 10/15/78. Starting 10/16/78
limits of 2000/100 m£ (daily max. and 1000/100 m£ (geometric mean) apply only to outfall 018
(TA-3) and 05S (TA-21).

fpH limits not less than 6.0 or greater than 9.0 standard units. .

8See footnote e for change in limit as of 10/16/78, new limit exceeded only by outfall 05S during
one month.

hNo fecal coliform limit for these outfalls after 10/15/78.

iFlow limits exceeded by these outfalls from lagoons during last quarter when far above average
precipitation occurred.

rafsy
¥
2
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TABLE XXVI

INDUSTRIAL LIQUID EFFLUENT QUALITY SUMMARYa

" Range of No. of Outfalls
Dischage No. of Permit No. of Deviation/Limit Causing
Category Outfalls Constituents Deviations Ratios or pHb Deviations
Power Plant 6 TSS 4 1.5.-55 2¢
Free Cl 0 ——- 0
pH 4 9.6.-11.9 2¢
Boiler 4 TSS 0 --- 0
Blowdown Fe 0 .e- 0
Cu 2 1.3.-42 1c
P 0 --- 0
pH 10 10.4.-12.4 3¢
Treated 32 TSS 2. 1.3.-1.34 2
Cooling ' Free Cl 0 - 0
Water P 0 .- 0
pH 5 9.1.-9.8 3
Non-contact 23 pH 0 - 0
Cooling
Water
Radioactive 2 NH3 0 . 0
Waste Treatment COD 0 - 0
Plant Discharges TSS 0 - 0
Cd 0 - 0
Cr 0 - 0
Cu 1 1.05 1
Fe 0 - 0
Pb 0 . 0
Hg 0 - 0
In 0 - 0
pH 0 - 0
High Explosives 20 COD 4 1.2.-87 ad
Waste Discharges TSS 0 -
pH 1 4.8 1
Photo Waste 14 CN 0 - 0
Discharges Ag 0 --- 0
pH 1 9.6 1
Printed Circuit 1 COD 0 - 0
Board Development Cu 0 --- 0
Wastes Fe 1 1.1 1
Ni 0 - 0
P 0 - 0
pH 0 - 0
Acid Dip 1 Cu 1 1.01 ic
Tank Rinse pH 1 5.3 1c
Gas Cylinder 1 TSS 0 - 0
Cleaning Waste P 0 -—-- 0
pH 0 - 0

aSummary of reports to EPA or NPDES Permit NM0028355, which was effective starting
10/16/78. :

bpH range limit on all outfalls is not less than 6.0 or greater than 9.0 standard units.
¢Qutfalls responsible for deviations to be corrected during 1979-80 by funded projects.

dOne of the 3 outfalls scheduled for funded corrective measures,
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CHEMICAL QUALITY OF WATER IN VICINITY OF FENTON HILL

No. of Stations&
No. of Analyses

Chemical (mg/t)
SiO,
Caz¢
Mg+
Na*
COz-
HCO5
SO,
Cl-

F_

NO;5

TDS

Hard
pH

Conductance mS/m

Total U ug/t

(average of a number of analyses)

*Sampling locations key on Fig. 15 as follows:

Surface Water—Locations F, J, N, Q, R, S, T, U, V.

Water Supply—Locations JS 2-3, JS 4-5, FH-1, 4.
Spring (Jemez Fault)—Locations JF-1, JF-5.
Spring (Volcanics)—Location 31.
Abandoned Well—Location 27.
Fenton Hill (pond fluids)—Two ponds TA-57.

Note: + value is standard deviation of the distribution of a number of analyses.

Surface Water Springs Springs Abandoned Fenton Hill
Water Supply (Jemez Fault) (Volcanics) Well (Pond Fluids)
9 4 2 1 1 2
9 4 2 1 1 2
339 66 £+ 15 47 £ 0.7 52 67 115 + 13
17+ 5 17+ 9 137 £ 59 12 26 64 £ 30
3+0.7 3+1 12+ 0 4 9 6+1
13+ 8 141 595 + 494 1C 120 411 + 267
0+0 00 00 0 0 00
40 £ 28 78 + 21 633 + 284 58 370 337 + 120
20 + 23 9+9 323 <1 5 120 £ 109
11 + 13 6+3 921 + 785 4 9 657 + 655
0.4 £0.2 0.4 £ 0.1 29+ 0.2 0.9 1.2 8+ 14
0.4 £0.0 0.5+ 0.3 04%0 0.2 0.4 040
143 + 45 226 £ 76 2234 + 1646 114 480 2013 + 1322
55 + 14 56 + 27 392 + 146 44 102 184 + 82
6.7+1.2 7.4+ 0.2 7.2.+ 0.2 7.2 7.8 7.8 £ 0.1
20.1£75 24.5 £ 13.7 384.0 £ 255.3 12.0 74.0 333.0 £ 2483
0.9+0.7 1.0 0.9 1.3+ 0.1 1.2 <0.1 1.2+ 0.2
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APPENDIX I
COMMENTS RECEIVED CONCERNING THE
DRAFT ENVIRONMENTAL IMPACT STATEMENT DOE/EIS-0018-D

On June 27, 1978, the Department of Energy (DOE) issued for public review and comment the Draft
Environmental Statement, DOE/EIS-0018-D that assessed the environmental impact associated with the
current and continuing activities at the Los Alamos Scientific Laboratory. Comment letters were
received from 15 individuals and organizations which are reproduced in this appendix. The substantive
concerns raised in the written comments pertained to: (1) the mission and location of the Laboratory,
(2) the bio]ogicaT behavior of radionuclides, (3) water supply for Los Alamos, (4) waste management,
(5) accident analysis, (6) radiological doses and dose interpretations, (7) radioactive materials in
the environment, (8) transportation of radioactive materials, and (9) additional details desired.

These are discussed in Section 11 of this final EIS where directions are given to those portions
of the text that were changed to accommodate these concerns.

Letters of views and comments were received from:

1. Mr. Peter L. Cook, Acting Director, Office of Federal Activities, United States Environmental
Protection Agency, HWashington, DC 20460

2. Ms. D. Feldman, 1821 Meadowview Northwest, Albuquerque, New Mexico 87104

3. Dr. William H. Foege, Assistant Surgeon General, Director, Department of Health, Education
and Welfare, Public Health Service, Center for Disease Control, Atlanta, Georgia 30333

4. Mr. A. W. Hamelstrom, State Conservationist, United States Departmeht of Agriculture,
Soil Conservation Service, Box 2007, Albuguerque, New Mexico 87103

5. Mr. Robert M. Hawk, Vice-Chairman, Board of County Commissioners, County of Bernalillo,
State of New Mexico, 620 Lomas N. W., Albuguerque, New Mexico 87102

6. Mr. Daniel Hunt, Deputy Assistant Director, Office of the. Assistant Director for Astronomical,
Atmospheric, Earth, and Ocean Sciences, National Science Foundation, Washington, DC
20550

7. Mr. Grant W. LaPier, Product Manager, The Babcock & Wilcox Company, Nuclear Materials
Division, 609 North Warren Avenue, Apollo, Pennsylvania 15613

8. Mr. Larry E. Meierotto, Deputy Assistant Secretary, Office of the Secretary, United States
Department of the Interior, Washington, DC 20240

9. Mr. Jack M. Mobley, Planning Bureau, State of New Mexico, Department of Finance and
Administration, State Planning Division, 505 Don Gaspar Avenue, Sante Fe,
New Mexico 87503



10.

11.

12.

13.

14.

15.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.
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Peter Montague, P. 0. Box 4524, AlBuquerque, New Mexico 87106
Voss A Moore, Assistant Director for Environmental Projects, Division of Site Safety
and Environmental Analysis, United States Nuclear Regulatory Commission,

Washington, DC 20555

Donald A. Neeper, Chairman, Los Alamos Chapter, New Mexico Citizens for Clean Air and
Water, P. 0. Box 5, Los Alamos, New Mexico 87544

Harold F. Olson, Director, State Game Commission, State of New Mexico, Department of
Game and Fish, State Capitol, Santa Fe, New Mexico 87503

R. Max Peterson, Deputy Chief, United States Department of Agriculture, Forest.§ervice,
P. 0. Box 2417, Washington, DC 20013

Craig Simpson, War Resisters League, 201 Pine S. E., Albuquerque, New Mexico 87106

Copies of the letters received and DOE staff responses are contained in the following pages of
this section.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

260CT 1978

OFFICE OF THE
ADMINISTRATOR

Mr. W.H. Pennington
Mail Station E-201
GIN

Department of Energy
Washington, D.C. 20545

Dear Mr. Pennington:

The Environmental Protection Agency (EPA) has reviewed the Department

of Energy's draft environmental impact statement (EIS) on the Los Alamos
Scientific Laboratory Site, Los Alamos, New Mexico (DOE/EIS-0018-D). Our
detailed camments are enclosed.

As a result of our review, we have identified two major concerns with
the draft EIS. First, EPA believes that the discussion of public health
impacts fram activities at the laboratory is inadequate. We note that
in the past DOE has provided health effects estimates in their EIS's.
However, in this EIS no health effects estimates are given because the
DOE staff states that the linear dose hypothesis method does not provide
accurate risk estimates. We feel that the Department of Energy should
provide EPA and the public with health effects estimates and not just
estimates of radiation doses. We suggest that DOE use any other method
or model that it considers more suitable and include the results of such
analysis in the final EIS.

In addition, we believe that there is a lack of relevant radiation
information in the "potential impacts section" of the EIS. Many of the
references used need to be updated and EPA's proposed Federal Radiation
Guidance on transuranics in the general environment should be included
in the discussion of transuranics in the environment. We are enclosing,
those documents pertinent to this proposed guidance for your convenience.
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In accordance with EPA procedures and as a result of our review, we

have rated this draft EIS on the Los Alamos Laboratory 2 (Insufficient
Information) and have categorized the proposed action IO (Lack of Objections).
If you or your staff have any questions concerning our camments, please
contact Florence Munter of my staff (755-0770).

Sincerely yours,

/ ZL :’/ _(f'?{l?

Peter L. Cook
Acting Director
Office of Federal Activities (A-104)

Enclosures

EPA Comments on DOE/EIS-0018-D

Proposed Guidance on Dose Limits

Selected Topics

Parameters for Estimating the Uptake of Transuranic Elements
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EPA COMMENTS ON DOE/EIS-0018-D,
THE DRAFT ENVIRONMENTAL IMPACT STATEMENT
ON THE LOS ALAMOS SCIENTIFIC LABORATORY SITE

General Camments

There are several documents which we feel are pertinent to the draft

EIS and which should be reviewed and used by DOE in preparing the final
EIS. Same of these documents have been enclosed for your information
and include the following: "Proposed Guidance on Dose Limits for Persons
Exposed to Transuranium Elements in the General Envirorment" (especially
Annex III, "The Dose and Risk to Health Due to Inhalation and Ingestion
of Transuranium Nuclides") and "Selected Topics: Transuranium Elements
in the General Enviromment"” (specifically pages 281-309, "The Physiological
Basis of Transuranic Element Dose Estimates"). Other documents which we
believe should be included in your revision of the draft EIS have been
noted in our specific caments.

Although it would not be econamically feasible to terminate or relocate
operation of the Los Alamos Laboratory, we believe DOE is still abligated
under NEPA to include a camplete analysis of alternatives to the present
facility. Therefore, the discussion on alternatives should consider the
option of termination and the option of relocation separately. The
socio-econauic as well as radiological impacts are quite different for
these two alternatives fram both a national and regional perspective.

As an example, in the case of relocation, the regional impacts (both
beneficial and adverse) at the Los Alamos area would be very different
fram the regional impacts at a new location. Differences such as this
appear to justify a more in-depth analysis than presently appears in the
EIS.

Specific Camments

l. Page 3-129: The use of Area B as a trailer/camper storage area
allows an opportunity for exposure of the public. What measures are
being taken to assure that such exposure is not taking place? If this is
an exposed area, why is public access allowed? The DOE should describe
in the final EIS the measures that will be taken to eliminate public
access.

2. Page 4-42, second paragraph, 13th sentence: "The radiation doses
calculated fram this material are those in a mass of free water, since

most tissues are primarily water." The possibility of 3y being incorporated
in DNA or RNA molecules should be considered--especially if the 3y is
"tagged”" on one of the nucleotides, such as Thymidine, as is often the

case in biological experiments.



3. Page 4-42, second paragraph, seven lines fram the bottam: The
statement is made that "...at a high enough exposure, various types of
cancers and possible genetic effects in later generations may occur."
Documentation should be provided for this statement in the final EIS.

4. Page 4-42, three lines fram the bottam: The final EIS should
reference the statement that transmutations of genes fram tritium incorporated
in a molecule are unimportant compared to direct radiation.

5. Page 4-42: The next to the last sentence is not true--the induction
of nonsolid tumors (leukemia) and indeed same solid tumors has occurred
~at doses as low as 15 rem/yr to 30 rem/yr which are, incidently, the
present occupational limits. See ICRP-26.

6. Page 4-43, third paragraph, last sentence: The notion of "the
primary effect of sufficient quantities in the body" is obsolete. This
implies that there is a threshold dose for cancer induction; such an
implication is not acceptable according to the latest public health
research and should not be made. See UNSCEAR, BEIR, and Annex III
(Attachment I).

7. Page 4-44, fifth paragraph, third to the last sentence: "At the
occupational level in humans, the chemical toxicity and effect on kidney
function predaminate.” In addition to needing clarification, this is
cbsolete—See N. Adams and N.L. Spoor, 1974. "Kidney and Bone Retention
Functions in the Human Metabolism of Uranium." Phys. Med. Biol. 19(4):
460-471.

8. Page 4-45, first paragraph: Reference 4-51, ICRP #2, is obsolete.
There are many other acceptable, more recent references such as ICRP 19,
Annex III, or BEIR. The latest information should be incorporated
wherever possible. '

9. Page 4-45, first paragraph: Reference 4-57 could be further substantiated
by statements on page 192 of D.E. Bernhardt's and G.G. Eadies' enclosed
Technical Note ORP/LV-76-2, entitled "Parameters for Estimating the

Uptake of Transuranic Elements by Terrestrial Plants."

10. Page 4-45, ninth line from the bottam of the first paragraph: The
sentence ending with "previously thought" needs a reference to document
the statement that, "data that indicate that ingestion may contribute a
saomewhat higher fraction."



I-7

11. Page 4-45, sixth line from the bottam of the first paragraph:

"There is same speculation that the small fraction of plutonium incorporated
into meat or plant foods may be more readily absorbed from the qut."

Recent reports suggest that organically-bound, or biologically-incorporated
(protein-bound) , plutonium is absorbed up to ten times as readily as
inorganically-bound plutonium. M.F. Sullivan and A.L. Crosby, Battelle
Annual Report, pp. 91-93, (1976).

12. The following three references also apply to the preceding four
camments:

M. F. Sullivan, "Gastrointestinal Absorption of Transuranic Elements
by Rats," May 1977, Annual Report for 1976, BNWL~2100 Pt. 1.

M. F. Sullivan, "Gastrointestinal Absorption and Retention of
238p,; in Neonatal Rats and Swine," Feb. 1978, Annual Report for 1977,
PNL~2500 Pt. 1.

M. F. Sullivan, "Absorption of Transuranic Nitrates by Rats, Guinea
Pigs, and Dogs," Feb. 1978, Anmual Report for 1977, PNL~2500, Pt. 1.

13. Page 4-47, first and second sentences, fourth paragraph: Even
though References 4-68 and 4-69 may be correct, they are thirty years
old. This may be why the quotation implies that chramosame aberrations
are the only genetic effects evident in the gonads. This is not true,
there are many other effects which may occur upon exposure to radiation.
These effects shodld be evaluated in the final EIS. See page 36 (Section
3.8.1) of EPA 520/4-77-016.

14. Page 4-47, first sentence of the last paragraph: Plutonium-239
should be campared to radium-224 not radium-226. See enclosed documents.
15. Page 4-47: The paragraphs discussing plutonium and radon should
include same discussion of Brandam's work on samatic cell chramosame
changes. This work presents new information on the subject and discusses
significant new findings. Brandam, W. F., et al., "Samatic Cell Chramosome
Changes in Humans Exposed to 239p, and 222gn," Progress Report, July 1,
1976 to September 30, 1977," DQE Contract No. E(29-2)-363.

16. Page 4-48, first paragraph: "Additional dogs at lower exposure
levels are now being cbserved." The final EIS should substantiate this
sentence with a citation and provide same additional information as to
the results or estimates from these cbservations.



17. Page 4-48, first paragraph, next to last sentence: Reference 4-76
suggests the results are fram low doses whereas this sentence implies
the results were obtained with hJ.gh levels of plutonium. Please rectify
this apparent conflict.

18. Page 4-48, last paragraph: In the statement, "In conclusion, the
present standards are well supported...." please identify to which
standards you are referring.

19, Page 4-49, second paragraph: "There is same evidence of a smaller
effect for same types of cancers when the radiation is received at low
dose rates ...." There is same evidence of a greater effect also, such
as an inverse effect for alpha emitters. See Archer, V.E., Radford,
E.P., and Axelson, O., 1978, "Radon Daughter Cancer in Man: Factors in
Exposure Response Relationships.”" Presented at the Health Physics
Society Meeting, June 19-23, 1978.

20. Page 4-53, Table 4.1.3-2: A column should be added showing to .
which organ the dose to the individual corresponds. Further, calculating
the population dose for only Los Alamos county may underestimate the
impact on the population of northern New Mexico. Population does estimates
are generally based on the population within a 50-mile radius of the
facility. Fram the map on pages 3-61, this would include most of Sandoval
and Santa Fe counties and portions of Bernalillo, Rio Arriba, Taos, and
Mora counties. While inclusion of these areas may not produce a large
increase in the population dose, it is necessary in order that the
analysis give a camprehensive picture of the regional impact and assure
that those portions of the public are included.

21. Page 4-55, last paragraph: EPA does not at this time agree with
the point of view expressed in this paragraph concerning the linear dose
hypothesis. We maintain that it is currently the most reasonable model
to use in estimating health effects arising from low dose and low dose
rate exposure of the general public. If the Department of Energy wishes
to dispute the accuracy of this model, that is its prerogative. However,
we do not believe that this is sufficient reason to eliminate estimates
of health effects altogether whatsoever. EPA strongly encourages DOE to
include such estimates in the final EIS.

22. Page 4-82, third and fourth paragraphs and Page 4~86, third paragraph:
These paragraphs each mention a different level of contamination to

which accidental spills have been either cleaned up or would have to be
cleaned up. While this information is interesting, it is confusing and
has left out the most pertinent information. The statement on p. 4-86



which says that, following a particular accident, the contaminated area
"...would probably be contaminated with plutonium to levels above 65

ug/m2 and would require decontamination" implies that a level of 65

ug/m2 is a set level below which no action is necessary. This is misleading
since this level of radiation has no official sanction. The guidance

which is applicable to plutonium in the general environment is that

which has been proposed by EPA. The following text is fram Section 1 of
EPA's guidance (EPA report # 520/4-77-016) which is enclosed with these
caments:

1. The annual alpha radiation does rate to members of the
critical segment of the exposed population as the result of
exposure to transuranium elements in the general environment
should not exceed either:

a. 1 millirad per year to the pulmonary lung, or
b. 3 millirad per year to the bone.

2. For newly contaminated areas, control measures
should be taken to minimize both residual levels and
radiation exposures of the general public. The control
measures are expected to result in levels well below
those specified in paragraph one. Campliance with the
guidance recamendations should be achieved within a
reasonable period of time.

23. Page 4-90, first paragraph: 1In this paragraph and elsewhere in the
EIS, when presenting dose equivalents fram accidents involving long-
lived radioactive material, the length of time over which the dose
equivalents are calculated must be stated to insure camplete understanding
of the estimate.

24. Page 4-49, last paragraph: In referring to acute beryllium poisoning,
"camplete recovery” does not occur in "most cases”,

according to J. Schubert in his article, "Beryllium and Beryllosis," in
Scientific American (199(2): 27-33(1958)). Please reference your source
or amend the statement.




DOE Staff Responses to EPA Comments
on the Draft Environmental Impact Statement
for the Los Alamos Scientific Laboratory
DOE/EI1S-0018-D

General

In regard to EPA's concern about the discussion of estimates of public
health impacts from radioactivity, we note the revision of the dis-
cussion on page 4-62 to include estimates of probability individual
risk of injury due to natural background and the incremental proba-
bility of risk theoretically attributable to Los Alamos operations.
Also, a general discussion of interpretation of radiation doses was
included in section 11 (pages 11-3 and 11-4) and gives risk factors
that can be used to aid in interpretation of other dose estimates

and measurements throughout the statement.

A number of changes were incorporated into the text at appropriate
points in response to your detailed comments, especially in the
section on biological behavior of radionuclides. Responses to these
detailed comments are explained below.

Because the options of terminating or completely relocating the
laboratory are not considered realistically available, the discussions
of the environmental consequences for such alternatives have been left
somewhat general in scope. A more detailed or site—specific treatment
of the laboratory relocation alternative(s) would be so dependent on
the myriad available choices of possible relocations sites, including
the various multiple sites, which would be likely candidates for the
many combinations of partial relocations that it would be too specu-
lative to be meaningful. While such an analysis may have merit when
considering the proper location for a yet-to—be—started facility

or project, it would be of questionable value with respect to evalu-
ating an ongoing, multi-program facility such as LASL. We believe
that the statement does adequately address the realistic alternatives
which could be implemented within the constraints of national policy
and congressional funding.

Specific

1. Routine monitoring and surveys indicate no radiation levels above
natural background are present in the fenced trailer/camper storage
area of Area B. Pavement is routinely maintained to prevent any
direct access to wastes. Text was modified on page 3-136.

2. The possibility was discussed later in the same paragraph. An
additional reference was included (4-53A).



3.

7

8.

9.

10.
11.

13.

14.

15.

The intent of the statement was to indicate that observable effects
would occur or risks would be higher at higher exposures. The
phrase that might have been misconstrued to indicate a threshold was
deleted and two additional references (4-54 and 4-77) were added.

See comment No. 2 above.

We do not find any reference in ICRP-26 to leukemia or solid tumors
having been observed at dose equivalent rates of 15-30 rems/yr.
However, the controversial sentences were deleted.

Concur. The sentence was reworded to reflect frequency of effects
expected to increase with increasing accumulation.

We concur that, under conditions of continued exposure at the
Maximum Plutonium Concentration (MPC) for long periods of time, the
dose rate to the bone appears to be limiting. However, under the
more realistic conditions of occasional exposure, the toxicity
aspects are of concern.

We cannot concur that ICRP-2 is obsolete in that it has not been
replaced and the numerical values are still the basis of several
U.S. regulations., The BEIR report is unsatisfactory because it
does not discuss uptake 1n quantitative terms., A citation to
ICRP-19 (ref. 4-67) was included.

There are many other studies that could be referenced here. We
are not certain of exactly what was intended by the comment as
our copy of the document has no page 192.

A new citation (ref. 4-66) was included at the appropriate locatiom.

and 12. New references were added (refs. 4-58A, 4-58B, and 4-58C).

Two new paragraphs and two new references (refs. 4-73A and
4~73B) were added on pages 4~51 and 4-52.

The 1limits for 239Pu re derived by biological comparison
with 592 results of Ra exposures. The more recent data
from Ra administrations have been “EE% to extend and
confirm the original comparisons with Ra. The sentence
-was modified to include both radium isotopes.

A brief summary of Brandon's work and a citation (ref. 4-73C)
was added on page 4-52.



16.

17.

18.

19.

20.

21,

22,

23.

24,

I-12

A summary of more recent results from the continuing studies

.at Pacific Northwest Laboratories and a citation (ref. 4-75A)

was added on page 4-52.

Reference 4-76 is subtitled "Summary and Speculative Interpreta-
tion Relative to Exposure Limits.” The paper uses cancer
incidence resulting from relatively high doses, compared to
those used in establishing limits, and speculated on effects

at lower doses.

Sentence modified to make clear that the conclusion was in
fact referring to the preceding several pages of discussion
on plutonium.

Sentence revised to indicate lack of consistency in current
information.

Table 4.1.3-2 was updated and indication of type of dose
included. A new paragraph was added on page 4-59 to indicate
quantitatively the lack of importance of doses theoretically
calculable for populations outside Los Alamos County.

A paragraph was added on page 4-62, which indicates values e
for probability of injury based on ICRP risk factors. A dis—
cussion and compilation of risk factors was included in
section 11 to aid in interpretation of other radiation doses
included in the statement.

Discussions of past cleanup practices have been retained as
important facts. The discussion of potential soil contamina-
tion from an explosion accident (pages 4-98 and 4-99) has
been revised to include the proposed EPA guidance and its
implication for the extent of potential contamination that
might require cleanup.

Text and tables at various locations in the statement have
been clarified to indicate whether annual doses or dose

commitments are being discussed.

The statement is believed to be correct. A new citation
(ref. 4-96A) was added on page 4-54,
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State o1 New Mexico

Coordination Bureau (505)827-2073

State Planning Division
Planning Bureau (505)827-5191

505 Don Gaspar Avenue

Santa Fe, New Mexico 87503

/ August 9, 1978

Mr. W. H. Pennington
Mail Station E-201, GIN
Department of Energy

Washington, D. C. 20545

Reference: DOE/EIS-0018-D, Los Alamos Scientific Laboratory Site,
f Los Alamos, N. M.; SAI #79-07-1-014

Dear Mr. Pennington:
The following are our comments on the referenced document:

The report clearly states that radioactive effluents are released
into the environment; however, we are assured in the report that
"...it is clear that neither the direct atmospheric releases nor
any possible pathways resulting from release of liquid effluents
have any significant impact." pages 4-56. We urge DOE and LASL
to continue every effort to reduce radioactive effluent release

wherever possible.

Section 4.2 covers Potential Impacts of Accidents but fails to

' discuss possible costs of clean-up activity in event of such
accidents. For instance, how much would it cost to decontaminate
a 650 acre area such as the one discussed on pages 4-86? We deem
it advisable to discuss these costs and possible length of time
to clean up contaminated areas.

In section 3.2.6 Transportation, some discussion of the Los Alamos
Airport is provided. Are there any shipments of radioactive
materials transported by aircraft to or from this airport?

We have submitted the document to the following state agencies for
review: the Department of Energy & Minerals, the Department of Health
& Environment, the Department of Natural Resources, and the State
Geologist. You will find Energy & Minerals Department's comments
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Mr. W. H. Pennington
August 9, 1978

attached. The other agencies will file their reviews with you
directly.

Thank you for the opportunity to review this DEIS.

Sincerely,

-

y//zz/f/(/é AR
Jack M. Mobley
Planning Bureau

JMM:rr

Attachment



1-16 STATE OF NEW MEXICO

ENERGY anp MINERALS DEPARTMENT

OFFICE OF THE SECRETARY

Ry APODACA August 8, 1978 POST DFFICE BOX 2770
POC 113 WASHINGTON AVENUE
SANTA FE. NEW MEXICO 87501
NICK mA::::LIN (505) 827-2471
SECRET

Ms. Kate Wickes

Planning Bureau

State Planning Division

Department of Finance and Administration
505 Don Gaspar Avenue

Santa Fe, NM 87503

Dear Ms. Wickes:

Thank you for giving the Energy and Minerals Department an opportunity
to review the Draft Environmental Impact Statement for the Los Alamos
Scientific Laboratory Site. 1 am enclosing comments which were prepared
by my staff.

Some of these comments may or may not be relevant but are based on the
information available in the report. If you feel further information
might be helpful, please feel free to contact me.

Sincerely,

‘;2;;¢o49/’ /;Z"?{’_

NICK F IN

Secretary

NF/cw

Enc.



COMMENTS: ©LASL DRAFT EIS

p. 1-5 - Hasn't the plutonium facility already been moved?

p. 1-5 - How is it known that there has been no change in the chemical
or radiochemical quality of water in the main aquifer?

p. 1-5 - The concentration of Pu and other radionuclides in the sediments
of intermittent streams feeding into the Rio Grande should be
mentioned. Radiation levels above background in the canyons
should be discussed. Other radionuclides such as Am, Sr and
Cs should be mentioned in addition to Pu. Gamma levels at the
outfall points should be indicated. Though the adverse effects
may be small, there are certainly adverse effects.

p.- 1-5 - How were numbers given in Table 1-1 obtained? Non-routine releases
1-6 = should be indicated. Releases should be separated as to source.

5 - How were numbers given in Table 2-1 obtained? Non-routine air
-8 releases should be indicated. What sources do these numbers include?

-]
——
H

p. 1-7 - Withdrawal of land for waste disposal sites and at outfall points
and other contaminated land is an environmental impact.

It would be thought that LASL might look at melt down at the
uncontained reactor site and loss of solid fission products. as
well as iodine and gases in looking at ''worst accidents." A

fire -and explosion in the TRU storage site might also be possible.
A truck accident for a truck carrying a bomb or an airplane crash
in which the airplane was carrying plutonium should be mentioned.

p. 1-9 - Table 1-3 or a similar Table should include curie amounts of
radionuclides discharged to sorption beds and to the canyons.
Subsurface disposal and retrievable storage should be given as
separate numbers.

p.1-12 ~- There have been irreversible changes in the ecological patterns of
the area as vegetation and animal populations have changed, due
to surface water availability, human activities, etc.

P. 2-4 - LASL is presently not involved with metallic wvapor lasers or
chemical lasers. LASL is looking at fusion reactionsin deuterium

and tritium not just deuterium.

p. 2-4 - VUranium isnmiﬁiya health hazard as a heavy metal.- the decay
daughters have hazards as radionuclides.

p- 2-6 - Scyllac is no longer being used.

p-2-10 - Techniques to seﬁarate tritium gas from the molten 1lithium blanket
are being thought about (not 'developed').



Comments:

p.2-11 -

p.2-13 -

p.2-14 -

p.3-12 -

p.3-50 -

p.3-50 -

p.3-50 -

p.3-51 -

p.3-51 -

p-3-55 -

p.3-58 -

LASL DRAFT EIS I-18

Subterrene drill program has had few practical applications so far.
It woula not appear to 'have opened a whole new perspective."

The high energy gas laser facility is scheduled for completion

in October 1983, This facility should reach "break even.'" The
facility is going to explore the possibility of laboratory simula-
tion of weapons effects.

The plutonium facility is essentially complete.
Cerro Toledo rhyolite also crops out in the town site.

Couldn't LASL buildings be located on faults not exposed on the-
surface?

Drainage from disturbed areas in Los Alamos should be discussed in
relation to increased sediment load in the Rio Grande.

Quality of water from the Los Alamos sewer treatment plants and
the influence of this discharge on water quality in the Rio Grande
should be discussed.

Increase in population in the Northern New Mexico communities
due to Laboratory employment and the effects of this increase on
Rio Grande water consumption and quality should be indicated.

Has improvement of the Los Alamos treatment facilities occurred.
(August 1976 is two years ago).

Emissions to the atmosphere of CO , NOyx , SO2, etc., can be calculated
for the boiler plants, from the number of cars employees use in
getting to work and distance employees travel, from any heavy
equipment and other laboratory vehicles used, from the chemicals

and their amounts purchased by the laboratory, from the amount of
natural gas used for space heating, etc. The major emissions are
probably from commuter cars. The emissions should be discussed

and listed together. »

Have the levels of penetrating radiation (beta and gamma) been
measured using a PIC or similar instrument? Should. LASL begin
an extensive baseline survey to determine background levels?

How is it known that 5-15% of the total is due to fallout? Has
LASL measured Ra-226, K-40, and other naturally occurring
radionuclides in its soils to obtain background levels of these?

Gross alpha numbers appear to be slightly too low. Are these
leaching numbers or measurements "in situ?" 1In an appendix, how
the measurements in soils, air and water were obtained should be
briefly described and compared, if possible, with measurements
other groups have taken.
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p.3-72 -

p.3-87 -

p.3-89 -

p.3-89 -

p.3-93 -

p.3-95 -

p.3-100

p.3-105

p.3-116

p.3-122

p.3-123

pP.3-125 -

p-3-125

p.3-125

LASL DRAFT EIS I-19

"Land use in Los Alamos' region should be shown on map to indicate
what region this is.

Northern New Mexico is the only school above the high school level.

There is a County Extension agent and a public library. There
is also a home for girls.

Should mention any taxi service or aid to elderly.

Has LASL done a comprehensive survey to know how many prehistoric
sites are within its boundaries?

Is Puye Cliffs really under the National Park Service?
Museums of Indian life, art, etc., include:

1. Palace of the Governors

2. The Wheelwright Museum, and special shows in the Museum
of Fine Arts and Folk Art Museum. The School of
American Research and the Institute of “American  Indian Arts
have collections.

Transmission lines and their rating should be shown on a map.

Are there any heavy metals not listed in Table 1-1 which are
discharged? Has anything been done to reduce the nitrate level?
When will zero discharge occur? How are contaminants in discharge
monitored? What are the sampling errors? Are gamma levels above
background at the discharge (outfall) points? What are the gross
alpha levels in soils at the outfall? Do radionuclides not treated
for, ever enter the waste water treatment system? What radioactive
effluents have been emitted from the Omega West Reactor in non-
routine cooling water blow down? Does the meson facility ever have
radionuclides in liquid discharges? Are there other liquid
discharges not mentioned in the DEIS which have occurred? What
happens to cooling water blow down for the power plant? What
contaminants has this cooling water contained?

The types and locations of the 91 discharges should be listed
and described.

Isn't it 10 n Ci/gm gross &L?
What is meant by "low amounts" of radioactive contamination?

Is either internal or external corrosion occurring for any of the
55 gallon or 30 gallon drums in retrievable storage?

What specific safety measures are taken in transportation of wastes
to the burial site? Are swipe tests taken of the outside of drums
before transport?
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p.3-126

p.3-127

p.3-127

p.3-128

p.3-128

p.3-128

p.3-129

p.-3-130

p.3-130
p.-3-131

p-3-130

p.3-134

LASL DRAFT EIS I-20

s

What prevents contamination of the waste delivery trucks?

How is this monitored? How is blowing of wastes from the disposal
site prevented? What protections are given to workers at the
disposal site? How close are disposal areas to the edge of the
mesas? Are any disposal areas located in tuff which contains
cooling fractures?

Can plant roots penetrate into the waste material zone? How
long does a site have bare soil before plants are established?
What is the rate of surface erosion? Do animals which disturb

‘801l such as coyotes and gophers live in the waste areas? Can

migration of radionuclides occur in the tuff cooling joints?
What will be the curie amount of radionuclides disposed of when
Mesita del Buey is full? How will the hazard presented by this
site decrease with time? (One way of showing this would be to
show for each 100 year interval the amount of dilution water
which would be required to achieve MPC's). How do the hazards
at other sites decrease with time?

How will the corrugated metal pipe sections be removed when a

TRU disposal facility is ready to handle retrievably stored

waste? What hazards will retrieval of all retrievable wastes

present? Since wastes are stored for only 20 years and storage

was started in 1972, what happens if a facility for disposal is -
not available by 19927 -
Is there any evidence of seepage along any of the cliff faces of

any of the mesa disposal sites?

How does ''special containment" restrict tritium movement?

What happens to the rate of erosion if the amount of rainfall
increases?

Is it possible that there are any unknown waste disposal sites?

Is there any evidence of movement of radionuclides from pits and
sorption beds?

If Sr, Am, and U are present other radionuclides would also be
expected to be present such as I-129 and Np. A complete list of
radionuclides (not just fission products and activation products)
should be given and ingrowth of other radionuclides discussed.

For example, uranium-238 has a long half life with toxic daughters
such as Th-230 and Ra-226.

1f no records were kept, what are the errors associated with
this table?

What is planned for cleanup of the septic tanks?
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p.3-136

p.3-136

p-3-136

p.3-136

p-3-137

p.3-137

LASL DRAFT EIS 1-21

What is planned for cleanup of the sodium containing tanks?

How many curies of activation products would be expected in
the vessel? How are the long-lived products prevented
from migrating?

Why aren't some of the hazardous chemical wastes incinerated
so they would not need burial? Are these wastes ever
contaminated with radionuclides? What will happen to these
hazardous chemical wastes in future years?

How many facilities not in active use are contaminated? To
what extent are they contaminated? What will be done with the
land having surface contamination of U-238? How many acres

are known to have surface soils having gross alpha, gross beta
or gamma levels above background outside the disposal areas?
What was done to decontaminate Acid Canyon and the area behind
the Los Alamos Inn? What more needs to be done to reduce
contamination to background? Will any other of the Los Alamos
canyons having radionuclide contamination be cleaned up? What
level of contamination will these be cleaned up 'to? Is there

any evidence that surface contamination is present at any of

the burial sites? What is being done about this problem. Have
all sites been monitored for surface contamination? Have all
sites been monitored for subsurface radionuclide migration?

What does this monitoring indicate? What will be done with the
contaminated incinerator and its site ;2883 associated contaminated
wastes? How will buildings and contaminated soils be decontam-
inated? How will equipment be decontaminated?

Non-routine releases of gaseous effluents in the last ten years
should be listed, their curie amounts given and their fate
discussed.

How are the releases "monitored?'" What are the sampling errors?

Is carbon released? 1Is Kr released? Since HEPA filters do not remove
gases, what gases_  are released - from the various facilities!
What is released from the reactor? For gaseous and particulate
emissions to the atmosphere each source should be listed and the
quantity of each contaminate listed. The stack height, diameter,
gas temperature, and concentration in ppm of each pollutant
should be given. Modeling of pollutant dispersion should be
included, (while the terrain is rugged, stack height may be low
enough to assume flat terrain). This, in turn, should be tied
into the location of ambient monitors.

General - Does the Omega West Reactor meet NRC licensing requirements?
General - More information on quality control is needed. For

example, how does LASL know that explosives don't get into combustible
waste? How is "hot material' preventedin the low level waste?
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p.3-139

p.3-140

p.3-142

p.3-147

p.4-8

Is every piece of waste taken to the radiocactive dump monitored?

How accurate are monitoring devices? How well does LASL even now

know Ci amounts in storage? Is any thought being given to separating
long-lived radionuclides from short-lived ones? What is the
possibility that radioactive material finds its way into the county
dump? Do employees ever take contaminated equipment? What is the
level of contamination on equipment which goes to salvage? How many
times have contaminated employees ''tracked" radiocactivity into the
town site? What is being done todetect spills and prevent spread of
radioactivity? How are leaks in the sewer detected? What is done
when a leak in the sewer occurs? What is done with spent reactor

and critical assembly fuel’ How is this material transported for
storage and/or reprocessing? How are other radioactive materials trans-
ported to Los Alamos?

What type of badges are used? Are OSHA inspections carried on? Are
outside consultants asked to review standard operating procedures?

What types of accidents have occurred? What is being done to prevent
similar accidents? How often is lung counting and urinalysis performed
on employees working in the Plutonium Reprocessing Facitiy, etc.

Do LASL employee checks meet NRC regulations for workers in uranium
mills, reactors, etc.?

Sources of gamma radiation at LASL should be listed and it should be
shown that the location of the TLD stations is reasonable. Gamma
surveys of the canyons, waste disposal areas, fence line and individual
sites should be conducted routinely with a PIC or similar instrument

to detect any increase in gamma levels. Surface soild levels should

be checked. Sources of radioactive particulate should be given and it
should be shown by modeling that the air sampling network is suitably
located.

How were the surface water run-off sample sites selected? Why isn't
there a surface water sampling station in Ancho and Canyon del Buey?
Shouldn't surface water sites also include sediment sampling? How
were ground water sites selected? Were any special wells drilled?

From the BP ID data, what is the maximum amount of radiocactive materials
which could have gone to the waste disposal areas since the BP ID

system has been in operation? This should be given as to each radio-
nuclide in Ci amounts and compared with the LASL reported numbers for
the disposal sites.

Does F pose a problem for drinking water? What levels of Pu were found
in the wells in the Los Alamos Field? What were the levels of nitrates?

Non-routine effluent releases should be described.

What is the time frame for upgrading water treatment? Is the money
available? What will happen to the evaporated tritium?
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1-23
p.4-13 Why has the 3H concentration in Pueblo increased?
p.4-14 Wasn't some of the Pu contaminated soil in Acid Canyon removed?
p.4-14 Are there any plans for cleaning up Acid-Pueblo particularly

at the 2.56 km distance? Is Acid Pueblo open to the public?
p.4-18 What is the level of extenal gamma radiation at the DP out fall?

p.4-16 How many curies has the operation of reactors in Los Alamos canyon
contributed to radioactivity in the canyon?

p.4-18 What are the measurement errors?
p.-4-25 What are surface external gamma measurements in "Mortandad’
p.4-25 When the radionuclides go into the perched water in Mortandad what

happens? If there 1s downward movement in the tuff could these
radionuclides reach the main aquifer? What would be the maximum
concentrations expected in this aquifer?

p.4-28 What data is available to indicate aquifers in the Puye Conglomerate
contain no radionuclides that can be attributed to the releases of
industrial effluents? Nitrate data and Cs data should be given for
these various aquifers and springs for these (i.e. one at Totavi and
one in Pueblo Canyon).

p.4-28 How are beryllium emissions monitored? How were the levels of NOx
in the power plant effluent obtained? These appear low. Has EIA
measured this effluent also; if not, why not?

p.4-28 What future improvements in effluent controls are planned? (are
these a1l discussed on p. 4-297)

p-4-29 Since monitoring is on a long-term basis, how are sudden unexpected
releases detected?

p.4-37 How many Kg of beryllium and mercury have been used in dynamic
experiments during the history of LASL?

p.4-55 What do TLD's read near LAMPF?

p.4-55 What hazard to the publi¢c does the U-238 deposited on the ground
present after hundreds of years when the uranium daughters are present?

p.-4-56 What dose to residents did the 22,000 Ci release of tritium give?

p.4-56 What are the neutron emissions from the reactor, critical assemblies,

Van de Graaf and Meson facility? What hazards do these emissions
represent?
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p.4-56
4-68

p.4-56

p.4-56

p.4-56

p.4-62

p.4-68

p.4-68

p.4-68

p.-4-76

p.4-77

p.4-83

p.4-86

p.4-86

LASL DRAFT EIS 128

Has the Cs in deer had any observable effect on the deer (i.e. observable
tumors, etc.)? Do rodents show any adverse effects?

What external radiation doses are the workers at LAMPF and Pajarito
site receiving? What external doses do workers at the Plutonium
Facility receive? Have there ever been any cases of Be poisoning?
How many workers have been killed in criticality accidents? 1In how
many cases have special procedures been necessary to decontaminate
workers? Have there ever been any deaths due to handling explosives?
(workers and non-workers).

Are there any explosives available to the public in old sites now
open to the public?

Has plant uptake of radionuclides been observed in plants growing on
old burial sites? Do plants respire tritium?

How does LASL intend to protect its disposal areas from disturbance
for the times necessary for the radionuclides to decay? What is the
time frame for clean up of contaminated sites not located in
disposal areas? What long-term monitoring of disposal sites is
planned?

How did Sr distribute in the soils. What levels of Sr do the deer
have? What levels of Sr do rodents have in their bones? Have
radionuclides affected micro organisms in the soils in the canyons?

Even if 9 R/yr does not cause observable effects it should be noted
that this dose "is above the allowable dose for human occupational
exposure even in controlled areas.

What has been the biologicaluptake of the other beta-gamma emitters
in Table 4.1.1-10 and Table 4.1.1-19?

What energy requirements do the workers have in getting to and from
work?

What effect has putting salt on the roads had?

1f specific meteorological data is not available how will evaCuation
procedures be determined?

What would happen if there were a natural gas explosion at the
reactor? Is sabotage possible for reactor core melt down?

Are there any wooden buildings containing tritium, Pu, Be, or

recycling facilities which could explode releasing hazardous materials?
What would happen if there were a fire in the old contaminated

plutonium processing buildings? How much tritium is stored in Los Alamos?

st



Comments: LASL DRAFT EIS I-25

4 93 Has a fire ever occurred in a glovebox containing Pu at the old
plutonium site?

p.4-93 What happens if there is a fire in the HEPA filter system also?

p.4-98 Could there ever be a Be fire in a hood in the Beryllium shop?
What are the bags in the bag filter made out of? 1Is an explosion
in the beryllium shop possible? How is a hole in the filter
detected?

p.4-100 Do LASL aircraft ever carry Pu? If so, what would happen if such
an aircraft crashed in Albuquerque or Los Alamos?

p. 4-126 Only Northern New Mexico is located in Los Alamos for education
open to the public above the high school level.

p.9-9 A list of the necessary cooling uses and temperatures needed should
be given and a discussion of why in each case air cooling (fin-fans)
is not feasible.

General Corments
The EIS for LASL should include the following information:

i More details on the stack monitoring systems. The details of monitoring, the
radionuclides and trace elements monitored for, the errors associated with
the monitoring, and the materials emitted from the stack and not monitored
should be included.

2. More details on the detection of malfunction of HEPA filters, baghouses, etc.
The details of detection of channeling around roughing and HEPA filters,
holes in the bags, defects in tritium retention systems, etc., should be given.

3. On the occupational .exposure. The occupational ‘exposure influences not
only the worker but may influence the population for those workers who have not
yet had their children. Thus the topic of occupational exposure is a topic
which should be included in the EIS.. Total exposure over the lifetime of the
laboratory, number of deaths from over-exposure, average exposure of workers
in the plutonium facility, Meson facility and critical assembly and reactor
facility should be included along with maximum individual exposure for
1976 and 1977. Measurement of both internal and external radiation exposure
to individuals should be discussed.

4. More details on contaminated buildings not in active use, the possibility for
fire in these, and details on other contaminated but not used facilities, is
needed. -Details on decontamination, time schedules, possible effects on
decontamination workers, etc., should be included. Details of decontamination whern
the laboratory finishes these operations of the uranium surface contaminated
areas should be included.

5. More details on how LASL intends to stabilize, maintain, and monitor radioactive
waste disposal areas for long time periods should be indicated.

6. More details on hazards associated with removal of waste from retrievable
storage and its transport from LASL should be given.



Comments:
p. 2-4

p. 3-55
p. 3-112
p.- 3-116
p. 3-120
p. 3-123
p. 3-125
p.- 3-129
p. 3-132
3-133
3-134
3-134
3-134

LASL Draft EIS
1-26
What quantities of fission products from tests in Nevada are

shipped to LASL for radiochemical analysis and how are they
shipped?

What are the levels of plutonium and strontium in the soil

for the Los Alamos, Espanola and Santa Fe area? Were the
studies for Colorado, Ohio and New York done on soils collected
in the vicinity of nuclear facilities?

Is there a regulation which liquid wastes and what amounts
(activities) may be transported by pipe? 1Is there a possibility
of chemical reactions in the sewer line that might cause the

release of toxic or radioactive gases?

Since part of the industrial sewer line runs across land

accessible by the public, how are the pipes protected against
willful or accidental destruction?

How is the industrial sewer line monitored for leaks, and how
fast would a leak be detected?

What determines the '"lowest practicable level"?

Is there a contamination of ground water from the disposal of
waste oil?

Is the oil used in vacuum pumps included in the figures?

Type 4 materials: what are recoverable quantities of uranium
or plutonium.

What safety measures are provided for the transport of waste
material?

What are the —adiation levels in areas B and V
that are accessible by the public?

How are the 239 Pu contaminated liquid wastes moved from the tanks
in Area A to the plutonipfum processing facility?

How chick is the cover over area A and B?

How will the waste containers be retrieved?

Septic tanks release some of the received liquid to the
environment. How much uranium and plutonium is expected to

have leaked from the septic tanks?

A list of the radionuclides contained in the paste should be
given. (Area T)

Were these "very low'" levels in area V actually measured, or
were they assumed from the decay times involved? What means
"very low" quantitativly?
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3-136 Is the sodium stored in area W stored in dry form (what moisture
content?) or in solution? What corrosion problems are anticipated?

3-136 What are the fire explosion hazards associated with the waste
in area Y?

3-137 There should be a complete list of accidental releases of
radioactive or toxic gases that occured in the past and a
comparison of those to the routine releases.

3-140 Are the burial and disposal sites for radioactive and toxic
waste specifically monitored? Are samples and measurements
taken around the active and inactive disposal sites to detect
movement of hazardous material into the environment? If so,
how frequent? What will be done if a severe leakage occured at

one of the disposal sites?

3147 How is the source and special material transported to LASL?

45 Has it been determined where the high arsenic content in well
water from LA-6 originates from?

4-8 What amounts of tritium are expected to be evaporated from solar
ponds?

4-28 There have been non-routine releases of tritium that were not
contained.

4-34 The 1976 release rate of tritium was about 25400 curies, taking
the accidental t-release into account.

4-37 Are the emissions from vacuum system pumps and compressors used
at LASL significant?

4-42 What is the exchange rate hetween tritiuw gas and hydrogen in water 2
How far would tritium gas travel if it were released during a
heavy rainstorm?

Would it be converted to tritiated water immediately and fall to
the ground? :

4-53 How are thege doses calculated? Do the SH figures include the
accidental “H release of 22 000 Ci?

4-60 & What were the radiation levels at the

4-61 former TA-1 and Bayo Canyon area before removal of the contaminated
material and what are they now? Average and maximum readings?

4-82 How was the leak in the industrial sewer line detected? 1Is this
the only spill that ever occured from the line?

«+=-86 Could an explosion accidentally bring together a eritical mass of

plutonium?

The chemical toxicity of plutoniumand the resulting hazards should
be evaluated and discussed in addition to the radiological hazards.
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Would the area be decontaminated to a level of 65/‘2/n%? What radiation levels
would be received from the ground contiminatedwith 65 ug/m Pu? How large

would be the potential risk of Pu-poisoning in animals and persons from this
Pu concentration?

4-94 What is the probability for core melting following a loss of
coolant accident and why is it incredible?

4-95 What is the justification for the figures postulated as conditions
for the maximum credible accident? The figures appear to be too
low!

4~-96 Tritium could be released through fire, explosion and sabotage
also.

4-98 Have there been experiments conducted at LASL in the past that

involved biological agents of risk greater than class 1?

(see also comment to p. 4-42): What would happen if the release
of- tritium to the atmosphere took place during a rainstorm?

Could a tritium release in the building result in an explosion
inside the building? What would the consequences be?

General Comments on the Discussion of Accidents

The discussion of possible accidents in chapter 4.2 is considered jinadequate.

The data base used in the calculations for accident consequences is not shown

to be credible or reasonable, and it is impossible for the reader to determine
wvhether the accident scenarios presented indeed are the worst cases, or credible.
Possible, but highly improbable accidents are not discussed.

The concept cf discussion of the worst accidents is wsefnl, but accidents with
less severe consequences should also be discussed, since they can and will
bappen with a much higher probability than the worst case accidents.

The whole paragraph (4.2) on accidents lacks a detailed discussion of the possible
consequences of the different scenarios. 1In most cases, the consequences merely
are expressed in figures for population exposures. Emergency procedurcs to follow
in case of accidents are not mentioned, do they exist? Restoration, clean up and
decontamination after an accident will be a necessity in most of the postulated
accidents, but are not discussed. Are there any plans for an evacuation of

Los Alamos or White Rock in case of a serious accident affecting these towns.

Is flooding of facilities located in canyon bottoms considered to be impossible?
The possiblity of sabotage should also be discussed.

Contrary to the statement on Page 11-1 it is thought that off-site transportation

of nuclear materials and occupational health exposures should be discussed in the
DEIS. The off-site transportation of nuclear materials and radioactive wastes

is clearly associated with the activities at LASL and is, therefore, an environ-

mental impact caused by the laboratory.

e
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DOE Staff Response to the State of New Mexico's Comments on
the Draft Environmental Impact Statement for the
Los Alamos Scientific Laboratory Site
DOE/EIS-0018-D

INTRODUCTION. In order to respond to the comments in an orderly
fashion that will permit easy cross—referencing between the comments
and the Final Environmental Impact Statement (FEIS), two couventions
have been employed. First, all comment provided by the Energy and
Minerals Department Staff were collated into sequence according to
page numbers in the Draft Environmental Impact Statement (DEIS), and
these page numbers are used to identify the comments. In many cases,
this collation indicated several questions or comments on the same
substantive topic or issue. In these cases, these notes generally
address only the issue as a whole and may not specifically respond
to each variant of the question. Second, all references in the text
of these notes are to pages in the FEIS, regardless of whether the
information was contained in the DEIS or was added in response to
comments received.

A number of comments were addressed to Chapter 1, Summary. That
chapter is a brief summary intended to highlight the key issues
addressed by the document. Therefore, it is impossible to include
numerous details on a given topic. There are acknowledged differences
of opinion regarding selection of key topics and extent of detall.
Most of the comments were addressed in greater detail in subsequent
sections of the DEIS, The notes on chapter 1 comments basically
indicate locations in the FEIS where more detail can be found.



Comment ,
Identification
(DEIS page no.)

p-

1-5

1-5
1-6
1-8

1-32

Response

At the time of publication of the DEIS some
operations had been moved to the new plutonium
facility, others had not. However, the move is
now nearly complete and the text was modified to
read "... will continue at least until decontami-
nation of the old plutonium processing facility is

completed.”

The chemical and radiochemical quality of the main
aqulifer is addressed by the routine monitoring pro-
gram of LASL. Detalled coverage is found in
section 4.1.1 of the EIS with the accompanying
references. Additional information is included in
appendix H, (page H-35),

Radiation levels and radionuclide concentrations are
covered throughout the text. We would refer your
comments to sections 4.1.1, 4.1.3 (pages 4-56 through
4-61), and 4.1.5 with their references.

The information found in tables 1-1 and 1-2 is a
product of the LASL routine monitoring program,

This program is based upon DOE and EPA regulations
and guidelines. Details about the monitoring program
are found in appendix H, with pages H-102, -103, -106,
and ~107 giving breakdowns by source.

We agree that withdrawal of land for various purposes
is an envirommental impact. As pointed out on page 1-9
of the FEIS, "Unavoidable environmental effects result-
ing from the continued operation of LASL include land
use, resource consumption, and effluent release.”

All possible combinations of accidents could not be
covered in this summary, but rather a spectrum of
"worst case"” events, which have a potential of occur-
rence within the framework of LASL operations.

Section 4.2.4 addresses a serious onsite transporta-
tion accident of the nature requested, but points

out that the serious transportation accident discussed
in the DEIS could no longer happen. Page 3-162 shows
that air shipments of plutonium were terminated in
1977.



Comment

Identification
(DEIS page no.)

I-33

Response

Pe

P

P.

Pe

1-9

1-12

2-4

2-10

2-11

2-13

Radionuclide content of material placed in dis-
posal pits and sorption beds are shown in

tables 3.3.3-2 and 3.3.3-3. Releases to the
canyon systems are covered in detail by individual
canyon in section 4.1.1.

The comment that “"irreversible changes in the
ecological patterns of the area as vegetation and
animal populations have changed, due to surface
water availability, human activities, etc.,..." is
true. However, these are localized phenomena adja—
cent to stream channels or located on land areas
which have undergone construction activities. The
major patterns evident within ecosystems established
by the southwestern climatic and edaphic conditions
have not changed. No major shift in these patterns
would occur without a change in climatological
conditions and/or a major catastropic event that
altered the fundamental nature of the local environs.

Text additions show all fission products from Nevada
are shipped to LASL "in accordance with current
Department of Transportation regulations.”

Discussion on health hazards of uranium begins on
page 4-48.

The text was modified to point out historical value
of Scyllac.

The text was modified to read "..., and techniques
to separate tritium gas from the molten lithium
blanket in fusion reactors are being considered.”

The text was modified to indicate actual use of sub-
terrene drill program in a historical context.

The high energy gas laser facility is covered in a
new paragraph which addresses current programmatic
goals.



Comment
Identification
(DEIS page no.)

I-34

Response

Pe

P.

2-14

3-8

3-12

3~50

3~-51

3-55
3-58

3-72

3-87

3-89

The plutonium facility "... was completed in
1979."

The text was modified to read "In the Los Alamos
area, the Cerro Toledo Rhyolite and the Bandelier
Tuff are the only formations of the Tewa group
that crop out.”

Laboratory facilities are not located across any
known fault zones.

A rather extensive section of the EIS, section 4.1.1,
covers both water quality and quantity for LASL and
the surrounding region. We would refer your comments
on drainage, water quality, and water consumption

to this section.

The text was modified to show that the county waste—
water treatment facilities "meet the most recent EPA
requirements for secondary treatment facilities and
have been upgraded to be in full compliance with the
National Pollutant Discharge Elimination System
(NPDES)."

Atmospheric emissions are covered in section 4.1.2,
and we would refer your comments to this section with

its accompanying references.

These comments on radiation monitoring address the
two areas of monitoring methodology and monitoring
results. As suggested, an appendix has been added,
and we refer your comments specifically to pages
H-20, H-21, and H-61 through H-72.

Land ownership in the Los Alamos region by county 1s
presented in table 3.2.1-3, see figure 3.2-1 for
location of counties.

The sentence was changed to read "... a branch of
the Northern New Mexico Community College.”

A new paragraph was inserted to point out the
various community services and service organiza-
tions that exist.



Comment
Identification
(DEIS page no.)

p . 3_93

Pe 3—95

p. 3-100

p . 3—105

Pe 3—116

I-35

Response

The text was modified to read "A Laboratory
report, LASL 77-4, 'Pajarito Plateau Archaeologi-
cal Survey and Excavations' documents the sites
within LASL boundaries.”

"Under the jurisdiction of the National Park
Service” was deleted from the text.

Museum of Navajo Ceremonial Art was replaced with
Wheelwright Museum.

Power transmission lines are discussed in the new
material added to the text (pages 3-65 through 3-68)
and transmission lines are shown on fig. 3.3.1-1.

The concentrations of radionuclides which may be
transported by sewer pipe are limited by adminis-
trative controls and standard operating procedures
as stated on page 3-125.

The possibility of chemical reactions in the sewer
line is remote in that waste chemicals are
appropriately neutralized at several neutralization
stations tied to the system. This information is
on page 3-118.

The industrial sewer lines do cross DOE lands open
to the public and the remote possibility exists for
their willful destruction. However, these lines
are buried and routinely patrolled by the DOE
security force. A monitoring system does exist
which would detect gross leaks in the lines

(page 3-125); however, a slow leak was discovered
in 1974 as described on pages 4-94 and 4-103. A
replacement for the existing system 1is planned.
The new system will be an electronically monitored
double-encased industrial system and is described
on pages 2-14 and 4-90.

Table 4.1.2-4 1lists the maximum potential releases
of cadmium and beryllium to the atmosphere and
page 4-43 mentions releases of uranium due to
dynamic experimentation. Also, see the section on
nonradioactive effluents in Appendix H, starting
on page H-36.



Comment

Identification
(DEIS page no.)

I-36

Response

P

Pe

P

3-120

3-122

3-123

The nitrate levels should be reduced with the
completion of the planned upgrading of the treat-
ment plant, and zero discharge could occur if the
proposed solar ponds are funded. Sample monitor—
ing is accomplished by taking both proportional
and grab samples in accordance with the guide-
lines set forth in the NPDES permit.

Radiation levels at the discharge or outfall
points are discussed on page 4-77, detailed mea-
surements were reported in ref. 4-23.

Tritium is the only radionuclide not treated by the
waste water treatment system. Tritium and its

assoclated problems are discussed on pages 3-132,
-135, -136, and 4-46.

Emissions from the Omega West Reactor are discussed
in the new paragraph on page 4-19.

Dischargeé from the Meson Facility and other liquid
discharges are covered on pages 3-129, H-28, and
H-29, section 4.3.1, and H-36 through H-39.

Page H-33 points out that Sandia Canyon receives
cooling tower blowdown and page H-107 shows the
effluent quality summary for the cooling water.

Lowest practicable level is defined as "as low as
technically and economically achievable.”

The text was modified to point out that most motor
vehicle oil is taken by a commercial firm for
reprocessing. No contamination of ground water
from disposal at the county-operated landfill has
been detected by the LASL ground water monitoring
network.

The types and general locations of the discharges
are covered in section III.B.3.b of appendix H.

The 10 nCi/g applies only to transuranics.



Comment
Identification
(DEIS page no.)

Pe 3_125

[-37

Response

Section 3.3.3 of the EIS was completely rewritten
to cover solid wastes in more detail. Transporta—
tion procedures are also addressed in section 3.3.5.
We believe all comments from your staff are
addressed by this improvement.

All trucks are monitored before and after waste
hauling, as pointed out on page 3-132. Workers at
the waste disposal site are protected by the con-
tinuous monitoring and the health physics technician
who is always present.

Some disposal areas are located in tuff with fractures
as mentioned on page 3-135, We are aware of this
and are monitoringe.

The general subject area of biological uptake of
radionuclides, soil-biota interface, and ecological
fate of radiocactive contaminants is covered on
pages 4-76 through 4-79,

Comments on the rate of surface erosion and subsequent
exposure of buried wastes are referred to page 3-136,
As previously mentioned, tritium has migrated through
the tuff following fractures, areas of high porosity,
and along interfaces between ashflows (page 3-135).
The radioactive waste capacity of the Mesita del Buey
disposal area and the curie amount of radionuclides
buried is covered on pages 3-129 and 3-130,

The comment was made that one way to show the decrease
in the hazard presented by this site through time would
be to "show for each 100 year interval the amount of
dilution water which would be required to achieve
Maximum Plutonium Concentrations (MPC's)."” This method
is not considered useful for this locale because the
tuff is too dry.

Long—term waste management alternatives for the buried
and retrievably stored wastes is the topic of a
recently initited study by the LASL Health Division.

A new paragraph has been added to the EIS covering
this topic on page 3-134.



Comment

Identification
(DEIS page no.)

1-38

Response

P

Pe

P
P

3-128

3-129

3-130

3-130
3-131

3-132

3-133

3-134

Seepage from the mesa disposal sites is not occur-
ring because there is insufficient moisture for
saturated flow to occur. See pages 3-135 and 3-136
for related discussion.

Comments on tritium are referred to on page 3-132,

Comments on erosion of the waste sites are referred
to on page 3-136.

Radiation levels in Area B are not above background.
Area V is not accessible and is posted with "No
Trespassing” signs., See table 3.3.3-2 and page 3-136.

The probability that there are any unknown waste dis-—
posal sites 1s vanishingly small; see new discussion
on pages 11-2 and 11-3.,

Comment on movement of radionuclides 1s referred to
pages 3-135 and 3-136.

Comment on errors associated with the table are
referred to page 11-2 and reference 3-111B.

For additional information on radionuclides, see pages
3-140 and 3-143, If the ingrowth of other radio-
nuclides is significant, it will be addressed in the
management alternatives.

The movement of the contaminated liquid wastes 1is
through an underground pipe. See page 3-141.

For more detailed information on Areas A and B, see
reference 3-111B.

The waste management alternatives study (page 3-134)
will address and evaluate options for waste container

retrieval.

These tanks will be removed when funds become avail-
able. Until they are excavated, there is no

specific data on contamination levels.
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Comment
Identification
(DEIS page no.) Response

The radionuclide content of the paste {is "9OSr,

238 py, 241pm, 132cg, and Uranium” (page 3-144).
See the tables on pages 3-138, 3-139, and 3~140 for
more detail.

Text modified to read "Based on their short half-
lives, these nuclides have decayed to an undectable
level.” (page 3-144).

p. 3-136 Comments on sodium are referred to the new material
on Areas W and X (page 3-145).

Incineration of chemical wastes is not considered
practical. If these wastes are radioactively con-
taminated, they are put in Area G.

All wastes in Area Y are buried, and no associated
fire hazards are known to exist.

The comments on contamination are referred to pages
3-145 and 3-146,

For details on Acid Canyon and the area behind the
Los Alamos Inn, see section 4.1.4 and reference 4-102.

For information about ongoing evaluations, see the
discussions on the Formerly Utilized Sites Remedial
Action Program (FUSRAP) program included in sec—-
tions 4.1.1 and 4.1.4.

Conments on contamination in regard to the burial
sites are being addressed by the waste management
alternatives study in progress (page 3-134).

Comments on the incinerator and its site are referred
to page 3-146, and references 3-112 and 3-112A.

p. 3-137 Comments on nonroutine gaseous effluents are addressed
in the new material on page 3-148.

Details on gaseous radioactive effluents are found
on page H-102,

Comments on pollutant dispersion are referred to the
material on pages 3-147 and 3-148 and the section on
air monitoring starting on page H~1l. Monitors are
located so as to intercept dispersion in many
directions.



Comment

Identification
(DEIS page no.)

1-40

Response

Poe

Pe

P

Pe

3-139

3-140

3-142

3-147

4-5

Two types of badges are used: film and thermo-
luminescent dosimeters (page 3-150).

General protective measures for workers are dis-
cussed on page 3-150.

The dosimetry requirements of DOE regulations
meet the Federal radiation protection standards
incumbent on all Federal agencies (pages 4-62 and
4"63 ) .

The comments on radiation sources and monitoring
are referred to Appendix H and the section on
waste management alternatives on page 3-134.

Monitoring site selection criteria are addressed
briefly in the new material (page 3-153).

appendix H provides much more detail on all aspects
of monitoring procedures.

Comments on Ancho and Canyon del Buey are referred
to appendix H. In addition, see section 4.1l.1 and
pages 4—13 and 4-15 and associated references
regarding monitoring.

Comments on Book Physical Inventory Difference (BPID)
are referred to the new material on page 3-158.

Comments on Special Nuclear Material transportation
are referred to the new section 3.3.5.

Comments on drinking water are referred to H~-91 and
H-92,

See pages H-39 for an explanation of the NPDES per-
mit which covers all industrial releases and

page H-107 for deviations from permit conditions.
In addition, see page 4-93 for accidents.

Comments on the high arsenic content of Well LA-6
are referred to reference 4-6A.

These comments are referred to the new material
(page 4-11) on the planned treatment plant upgrad-
ing and the proposed solar ponds.



Comment
Identification
(DEIS page no.)

P.

P

P

Pe

P

Pe

4-13

4-14
4-16

4-18
4-25

4-25

4-28

4-29

4-34

4-37

I-41

Response

Tritium concentration has remained in the same
range over time. See the correction and addi-

tions to table 4.1.1-6 on page 4-17.

Comments on Acld-Pueblo are referred to pages 4-69
and H-54,

See the discussion on the three reactors on
page 4-19,

These comments on external gamma radiation are
referred to reference 4-23 (page 30) and Appendix H.

The new material on page 4-29 shows that no plu-—
tonium or cesium migration was detectable, and
that tritium was measurable to depths of 8 m.

Comments on the aquifers are referred to page 4-15
and detailed data in appendix H. (pages H-89, =90,
=93, -94, and -95).

Comments on beryllium emissions are referred to H-37.

The New Mexico Environmental Improvement Division (EID)
does not monitor this emission as the plant heat input
is below the regulatory threshold. See page H-37,

Comments on the future improvements in effluent
controls are referred to the summaries in Chapter Y.

For more detail on detection of unexpected releases,
refer to the discussion on monitoring at the new
plutonium facility (page 3-148) and the material

on accident response (page 4-93).

The 25,400 curies mentioned in your comnment is the
total for the year. For more information about the
accident, see page 4-94,

Comments on emissions from the vacuum pumps and
compressors are referred to the new material on
page 4-43.

Total use of beryllium and mercury in dynamic test-

ing is unknown; however, recent years are documented.
See pages 4-45 and H-104.



Comment
Identification
(DEIS page no.)

[-42

Response

P 4—42

Pe 4—53

pe 4-55

Pe 4-56

Pe 4-60
po 4"61

Pe 4_62

Pe 4-68

Due to the slow oxidation rate of tritium, a
heavy rainfall should make little difference.
See page 4-46 and the associated references.

See the new tables 4.,1.3-2 and 4.1.3-3. See
page 4-94 regarding accidental release.

For details on monitoring near the Los Alamos
Meson Production Facility (LAMPF), see pages H-9
through H-11.

Comments on the health hazard of 238U are referred
to pages 4—48 and 4-79, and specifically reference
4-112 .

Comments on worker radiation doses are referred to
the material on pages 4-62 and 4-64.

Comments on accidents causing death are referred
to page 4-95 and reference 4-117A.

Comments on protection of workers are referred to
the new material on pages 4-62 and 4-63,

Plant uptake of radionuclides is discussed on
pages 4-76 and 4-77 and in reference 4-25,

Discussions of the effects of contamination on
natural fauna is found on pages 4-76 and 4-77,
and in the associated references.

The comment on tritium is referred to page 4-94
and reference 4-36,

The comments on neutron emissions are referred
to the discussions on LAMPF on page H-11l, and
in reference 4-124,

These comments on TA-1 and the Bayo Canyon area
are referred to the new material on pages 4-67
through 4-69 and reference 4-102.

These comments are referred to the ongolng waste
management alternatives study. See page 3-134,

Comment on rodent populations. See page 4-77 and
reference 4-111.



Comment

Identification
(DEIS page no.)

[-43

Response

4-76

4=77

4-82

4-83

4-86

For some data on strontium, see page H-101.
There have not been any extensive studies on
this subject to date.

The regulations are for dosages received. See
the new material on page 4-77.

The comments on biological uptake are referred
to the two studies mentioned on page 4-77 and
the results in reference 3-66A.

Conments on energy requirements for travel by
workers are referred to the table on page 4-123.

Details on the use of salt and the subsequent
impacts of this practice are discussed in the
new material on page 4-86 and references 4-114A,
B, C, and D.

For further information on the leak from the
industrial sewer line, see reference 4-126.

For discussion of evacuation proceddres, see
section 4.2 on potential impacts of accidents
(page 4-93).

It would be impossible to bring together a criti-
cal mass due to an accidental one—point explosion.
See page 4-98,

Comments on the chemical toxicity of plutonium
are referred to pages 4-48 through 4-53 and their
accompanying references.

The EPA proposed guidance as it relates to acci-
dental dispersions of plutonium has been included
on page 4-98.

The probability of a reactor core meltdown is
vanishingly small. Sabotage would even be more
improbable due to security measures.
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Response

po 4_93

Pe 4—94
Pe 4-95

pc 4"96

Pe 4-98

p. 4-100

p. 9.9

The comment on tritium is referred to on pages
4-106 and 4-110.

Due to the nature of the material handled by

glove boxes, some fires are to be expected. They
have occurred without release to the environment,
and the new facility is especially designed for
this contingency. See page 4-103 for discussion
on this and the HEPA filter system fire protection.

Comments on core melting and the maximum credible
accident are referred to pages 4-104, 4-105, and
the reference 4-132,

Possible release by various causes is covered in the
accident section on page 4-95.

Biological agents can fall into class 2. See
page 4-108,

Due to the slow oxidation rate of tritium, a heavy
rainfall should make no difference. See page 4-46
and the assocliated references.

We assume your comment refers to the accident in
section 4.2.11. It is theoretically possible that
a tritium release inside a building could lead to
an explosion. However, the accident analysis
included assumes that all tritium would be oxidized
and subsequent consequences would be no worse than
stated.

See new material on pages 4-108 and 4-109 for
comments on beryllium shop.

Air shipments of plutonium to or from Los Alamos
were terminated in 1977. See page 3-162.

See new material on education on page 4-139.

Comments on cooling uses and practices are referred
to the new discussion on page 9-9.



I-45

GENERAL COMMENTS

Several pages of general comments were received. Most of the issues
raised have been addressed in the preceding notes. However, to insure
that key issues are not bypassed, the following detailed referencing
is included.

The Omega West Reactor is under the jurisdiction of DOE and meets DOE
standards for research reactors. These are equivalent to the Nuclear
Regulatory Commission (NRC) standards (page 2-10).

For the series of questions on quality control and safeguards in
handling radioactive wastes, a detailed discussion can be found on
pages 3-130 and 3-132.

The question is raised about how much contamination is present on
material going to salvage. See page 3-147.

For information on employees "tracking” radioactivity into the town-
site, see page 4-93,

For details on the industrial sewer line and accidents with the
system, see pages 3-125, 4-94, and 4-103,

A new section has been added (section 3.3.5), which addresses trans-
portation of radioactive materials.

As previously mentioned, all possible combinations of accidents could
not be covered in this statement, but rather a spectrum of "worst case’
events possible within the framework of LASL operations. See the
material on pages 4-94, 4-95, and 11-3, and note the many referenced
documents as well as the Standard Operating Procedures (SOP's) and
safety studies which could not be included in any detail in this
statement.

The Final EIS contains more material on accidents in section 4.2,
This information answers several questions posed by your staff.

We would again refer questions about cleanup and restoration to the
discussions of decontamination and decommissioning (pages 3-145 and
-148) and the accidental spill covered on pages 4-94 and 4-103.

Possible accidents are discussed on page 4-95, and flooding is dis-
cussed in section 3.1,2, Sabotage would be very unlikely due to
the security measures taken.

Both on and offsite transportation of nuclear material is documented.
See sections 3.3.5, 4.2.14, and page 11-5.
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The comments on the stack monitoring system and gaseous wastes are
referred to the new material on pages 3-147, 3-148, and H-102.

The comments on occupational exposure are referred to the new
dicussion of laboratory-wide exposure experience described on
pages 4-62, 4~63, and the table on 4-64.

Several comments were made about decontamination procedures. These
comments are answered by the section on decontamination (starting
on page 3-145) and its references,.

The comments on long-term monitoring of the waste disposal areas

and the removal of waste from retrievable storage are being addressed
by the long-term waste management alternatives study currently under-
way at LASL. See page 3-134,
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State of New Mexico

GOVERNOR STATE GAME COMMISSION
F.URREA. JR..CHAIRMAN

PODACA
JERRY APODAC ALBUQUERQUE

DIRECTQR AND SECRETARY

TO THE COMMISSION ROBERT H. FORREST

CARLSBAD
HAROLD F. OLSON

J.W. JONES
ALBUQUERQUE

DEPARTMENT OF GAME AND FISH  roeeae. criFrin

SILVER CITY
STATE CAPITOL
SANTA FE
87503

DR. FRANKLIN B. ZECCA
GALLUP

September 5, 1978

Mr. W. H. Pennington, Director
Division of Program Review

and Coordination
Office of NEPA Affairs
Department of Energy
Washington, D. C. 20545

Dear Mr. Pennington:

| have reviewed the Draft Environmental Impact Statement, Los Alamos Scien-
tific Laboratory Site, Los Alamos, New Mexico. | have the following com-
ments pertaining to wildlife.

The discussions and data concerning wildlife are very good. Prior to estab-
lishment of the Laboratory, the area supported an abundance of deer, turkey,
bear, small mammals, birds and other wildlife. Construction of facilities
and the influx of people have placed adverse effects upon wildlife, and pop-
ulations are greatly reduced from their previous numbers.

Administrators of the Laboratory have always recognized that wildlife is a
valuable resource to the State of New Mexico and, in particular, to the
County of Los Alamos and have demonstrated many efforts to preserve the well-
being of the wildlife concomitant with the requirements of the Laboratory.
Continuance of past studies, initiation of new studies as they become needed
and the implementation of mitigating measures should provide for the contin-
uvance of this faction of the natural environment.

The New Mexico Department of Game and Fish is charged with the responsibility
to provide an adequate and flexible system for the protection of the game and
fish of New Mexico and for their use and development for public recreation
and food supply, and to provide for their propagation, planting, protection,
regulation and conservation. Because of this responsibility, | request that
close coordination be maintained between our agencies to achieve the above
goals.
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Mr. W. H. Pennington September 5, 1978 o
o

Find attached: Suggested Corrections on Wildlife Species and Editing; a
list of Plants in New Mexico that are Official Candidates for the Federal
Endangered(E)/Threatened(T) Species List; and the State Game Commission's
Regulation No. 563 for Protection of Endangered Species and Subspecies of
New Mexico.

Thank you for the opportunity to review and comment upon the Draft Statement.
Sincerely,

Hueltd Do

Harold F. Olson
Director

Enc. 3
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STATE GAME COMMISSION'S
REGULATION NO. 563

As adopted January 24, 1975, and amended March 7, 1975, December 5,
May 21, 1976, and February 10, 1978

Pursuant to the authority vested in the State Game Commission by the pro-
visions of Section 53-2-54, New Mexico Statutes Annotated, 1953 Compila-
tion, the following regulation is hereby made and adopted concerning:

PROTECTION OF ENDANGERED SPECIES AND SUBSPECIES OF NEW MEX1CO

The following forms of wildlife indigenous to New Mexico are found
to be endangered within the state, as the term '"endangered'" is defined
by Section 53-2-51 D, and are therefore declared to be subject to the
provisions of Section 53-2-50 through 53-2-59, New Mexico Statutes
Annotated, 1953 Compilations:

ENDANGERED SPECIES AND SUBSPECIES OF NEW MEXICO

Group No. 1. Species and subspecies whose prospects of survival
or recruitment in New Mexico are in jeopardy (species
marked with asterisk are on the federal list).

Mammals

white-sided jackrabbit, lerus callotis gaillardi
*(Mexican) wolf, Canis Lupus baileyi
*black-footed ferret, Mustela nigripes

river otter, Lutra canadensis sonora
*jaguar, Feldis onca anizonensddis

Birds

little blue heron, Flonida caerulea

gray havik, Buteo nitidus maximus
*bald eagle, Haliaeetus Leucocephalus

caracara, Caracara cherdway audubonii
*peregrine falcon, Falco peregrinus anatum

aplomado falcon, Faleo femonalis septentrionalis
white-tailed ptarmigan, Lagopus Leucurus altipetens
sharp-tailed grouse, Pedioecetes phasianellus columbianus
sage grouse, Cantrocercus urophasianus



I-50

Birds (Contd.)

*whooping crane, Grus americana

coopery-tailed trogon, Trogon elegans canescens

buff-breasted flycatcher, Empidonax fulvifrons pygmaeus
sulphur-bellied flycatcher, Myiodynastes Luteiventris swarthi

Reptiles

Gila monster, Helodenma suspectum suspectum
(New Mexican) ridge-nosed rattlesnake, Crofalus willard{ obscutus

Fish

American eel, Anguilla rostrata

*Gila trout, Salmo gilae
blue sucker, Cyclepitus elongatus
gray redhorse, Moxostoma congestum
bonytail chub, Gila elegans
Gila chub, Gila intermedia
Chihuahua chub, Gila nigrescens .

*Colorado River squawfish, Ptychocheilus Lucius
southern redbelly dace, Phoxinus erythrogesten
bluntnose shiner, Notropis &imus
silverband shiner, Notropis cf. shumandi
Arkansas River shiner, Notrnopdis girnandi

*Pecos gambusia, Gambusia nobilis

*Gila topminnow, Poeciliopsis oceidentalis occidentalis

Crustaceans

Socorro isopod, Exosphaeroma theumophilum

Group No, 2. Species and subspecies whose prospects of survival
or recruitment within the state are likely to be in
Jjeopardy within the foreeseeable future.

Mammals

Arizona shrew, Sonex arizonae

southern yellow bat, Lasiwws ega xanthinus

(Tularosa) black-tailed prairie dog, Cynomys Ludovicianus ssp.
southern pocket gopher, Thomomys umbrimuws emotus

Nelson's pocket mouse, Perognathus nelsoni canescens

TR

i
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Mammals (Contd.)

coatimundi, Nadua nanica molaris
marten, Mattes americana origenesd
mink, Mustefa vison enengumenos

Birds

olivaceous cormorant, Phalacrocorax olivaceus sspp.

Mississippi kite, Tctinia missdissippensis

zone-tailed hawk, Buteo afbonotatus

black hawk, Buteogallus anthrarinus anthracinus

osprey, Pandion haliaetus carolinensis

(Mexican) turkey, Meleagnis galloprvo mexicana

(inland) least tern, Steana albigrons athalassos

buff-collared nightjar, or Ridgway's whip-poor-will,
Caprimulgus ridgwayi

blue-throated hummingbird, Lampoanis clemenciae sspp.

violet-crowned hummingbird, Amazilia violiceps elliolli

white-eared humningbird, Hylocharis fLeucotis bornealis

broad-billed hummingbird, Cynanthus Latirestris

red-hoaded woodpecker, Melenerpes erythtocephalus caurinus

Gila woodpecker, Mefanerpes uropygialis uropygialis

thick-billed kingbird, Tyrannus crwssinodtnis pompalis

beardless flycatcher, Camptostoma imberbe aidgwayd

Bell's vireo, Vineo bellil sspp.

varied bunting, Passernina versdicolon sspp.

Baird's sparrow, Ammodramus baindil

yellow-eyed junco, Junco phaconotus palliatus

McCown's longspur, Calearius mceownd

Reptiles

smooth softshell turtle, Talonyx muticus muticus

(western) spiny softshell turtle, Trionyx spiniferus hartwegd
(Texas) slider turtle, Chaysemys concinna texana

bunchgrass lizard, Sceloporus scalarnis

(sanddune) sagebrush lizard, Sceloporus graciosus arenicolous
mountain skink, Eumeces caLuc

giant spotted whnptaul lizard, Cnmdophow burti stictogrammus
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rough green snake, Opheodrys aestivus

(Sonora) coachwhip, Masticophis §fagelfum cinguluwn

(blotched) plain-bellted water snake, Natrix erythnogaster transversa
narrow-headed garter snake, Thamhophis Aufipunctatus

{Pecos) western ribbon snake, Thamnophis proximus diabolicus
Trans-Pecos rat snake, Efaphe suboculanis

Sonora mountain kingsnake, Lampropeliis pyromelana pyromelana
Vyre snake, Taimoaphodon biscutatus

Arizona coral snake, Micuroddes euryrxanthus eunyxanthus
(mottied) rock rattlesnake, Crotafus Lepidus Lepidus

(Arizona black) western rattlesnake, Crotalus virnidis cenberus
Hojave rattlesnake, Crotalus scutulatus ¢écutulatus

Amphibians

Jemez Mountains salamander, PLethodon neomex{canus
Sacramento Mountain salamander, Aneides hardyi
(eastern) barking frog, Hylactophryne augusti fatrans
Colorado River toad, Bufo alvarius

western (boreal) toad, Bufo boreas boreas
(Blanchard's) cricket frog, Acnis crepitans blanchardi

Fish

Mexican tetra, Astyanax mexdicanus

Zuni mountain sucker, Pantosteus discobolus yarrowi
roundtail chub, Gila robusia

loazh minnow, Tiaroga cobitis

suckermouth minnow, Phenacobius mirabilis

roundnose minnow, Dionda episcopa

("Canadian'’) speckled dace, Hybopsis aestivalis tetranemus
spikedace, Meda fulgdida

rainwater killifish, Lucania parva

Pecos pupfish, Cyprionodon sp.

""Chihuahua* pupfish, Cypiinodon sp.

White Sands pupfish, Cypninodon tularosa

bigscale perch, Percina macrolepdida

greenthroat darter, Etheostoma Lepidum

brook stickleback, Culaca inkanslfans
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Suggested Corrections on Wildlife Species and Editing

Page 3-43
para. 5 - kestral = kestrel
para. 6 - table 3.1.4-2, and appendices C and D. The list of en-
dangered species is inaccurate (see our attached list), i.e.
Spotted bat - has never been listed by the New Mexico Department
of Game and Fish or the U. S. Fish and Wildlife Service.

Mexican duck - has been delisted by the New Mexico Department of

Game and Fish and will be by the U. S. Fish and Wildlife Service
about August 24, 1978.

Southern bald eagle - is now simply bald eagle.

Prairie falcon, merlin, and ferruginous hawk - have never been

listed by the New Mexico Department of Game and Fish or the
U. S. Fish and Wildlife Service.

Jemez Mountains salamander - not shown in table.

Rio Grande cutthroat trout - has never been listed by the New

Mexico Department of Game and Fish or the U. S. Fish and Wild-
life Service.

Proserpine shiner - the species in question should be the bluntnose

shiner, which has occurred near Cochiti Lake.

Suckermouth minnow - does not occur in Rio Grande.




1-54

Appendix A

p. A-2 Atriplex canescens is in the Chenopodlaceae - not the Caryophyllaceae.
Achilla = Achillea
Antennaria paruifolia = parvifolia

p. A-8 Iradaceae = Iridaceae
add Monarda austromontana under Labiatae
Petalostemun = Petalostemon (also on p. A-9)

p. A-12 Rubus perviflorus = parviflorus

p. A-13 Penstemon lentus not known from N.M.

Aggendix B

p. B-1  The 9-12 members of the order Lepidoptera is a mere fraction of the
total species present at LASL.

Appendix C

p. C-1 Cynomys leucorus = gunnisoni

p. C-2 Are there voucher specimens available of Microtus pennsylvanicus?

p. C-3 Carpoides spp. = carpio

Aggendix D

p. D-3  The rufous hummingbird is not known to nest in N.M.
The western wood pewee is not a yearlong resident anywhere in N.M.

p. D-4 Aphelocona - Aphelocoma

p. D-5  The northern waterthrush is a warbler, not a thrush.
The blue-gray gnatcatcher is not a yearlong resident.
The red-eyed vireo is casual or irregular.
The yellow and black-throated gray warblers are not winter residents.

P. D-6 Dendroica vireni = virens
Molothrus alter = ater
The Townsend's warbler is not a winter resident.
" The chestnut-sided warbler is casual or irregular.

p. D-7 Chlorua chlorua = Pipilo chlorurus
The clay-colored, field, and golden-crowned sparrows casual and

irregular.
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Plants in New Mexico that are Official Candidates
for the Federal Endangered(E)/Threatened(T) Species List

APIACEAE FABACEAE
Aletes filifolius - 73 Astragalus accumbens = T
Astragalus altus - T
ASTERACEAE Astragalus castetteri - E3
Chaetopappa hershyi' -T Astragalus oocalycis‘ - E
Erigeron rhizomatus - E2 Astragalus puniceus var, gertrudis - T
Helianthus paradoxus - E Astragalus siliceus - T
Helianthus praetermissus = E Dalea (Petalostemum) scariOfa - 13
Perityle (Laphamia) cernua - T Sophora (formosa) arizonica! =~ E
Perityle lemmonii =~ T3 Sophora gypsophila var, guadalupensis -
Perityle staurophylla - 13
Plummera floribunda - E2 HYDROPHYLLACEAE
Senecio quaerens - T Nama xylopodum' - T3
BORAG INACEAE LILLIACEAE
Cryptoentha paradoxal -T Allium goodingii - T
HRASSICACEAE ONAGRACEAE
Draba mogollonica - T3 Oenothera organensis - T
Lesquerella aurea - E
Lesquerella goodingii = 13 PAPAVERACEAE
Lesquerella lata - g3 Argemone pleiacantha var. pinnatisecta -
'squerella valida - E3
% PLUMBAGINACEAE
CACTACEAE Limonium 1imbatum - T3
Coryphantha scheeri var. uncinatal - E
Coryphantha sneedii var. leei - T POACEAE
Coryphantha sneedii var. sneedii - E Huhlenbergiavillosa] -T
Echinocereus triglochidiatus var. inermis! - E Puccinellia parishii' - T
Echinocereus fendleri var. kuenzleri - E
Echinocereus lloydii - G POLEMONIACEAE
Mammillaria orestera - T Phlox caryophyllal -T
Opuntia arenaria’' - T
Pediocactus papyracanthus - T POLYGALACEAE
Pediocactus knowltonii - E Polygala rimulicola - T
Sclerocactus mesae-verdae - E Eriogonum densum - T 2
Eriogonum gypsophilum - E
CAPRIFOLIACEAE
Symphoricarpos guadalupensis' - T POLYPODIACEAE
Cheilanthes pringlej! - T
CARYOPHYLLACEAE Notholaena lemmonii' - T
Silene planlkii - E2 .
RANUNCULACEAE
CHENOPODIACEAE Aquilegia chaplinei - E2
Atriplex griffithsii - ES
ROSACEAE
COMMEL | NACEAE Potentilla sierra-blancae - E2
Tradescantia wrightii - T Rosa stellata - T

Vauquelinia pauciflora - T
CRASSULACEAE -
) aptopetalum (Echeveria) rusbyi! - E2

“,
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SAX1FRAGACEAE
Philadelphus ernestiil - T

SCROPHULARIACEAE
Scrophularia (coccinea) macrantha - E2

VALERIANACEAE
Valeriana texana' - T

VISCACEAE
Arceuthobium apachecum - T3

]May not occur in N.M.
2Probably should be threatened
3Probably should be delisted

e,
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DOE Staff Responses to State of
New Mexico Department of Game and Fish
on the Draft Environmental Impact Statement
for the Los Alamos Scientific Laboratory
DOE/EIS-0018~D

With regard to the comment on maintaining coordination, there is full
intention of continuing cooperation in all appropriate ways. Further-
more, we wish to express our appreciation to your department for
assistance afforded the LASL environmental groups from time to time

in the collection of samples. Detailed corrections and comments on

species lists were considered and appropriate changes made in the
document.
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i
)

United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

Hons

3

.

Mr. W. H. Pennington, Director AUG 3 0 1978
Division of Program Review
and Coordination
Office of NEPA Affairs, EV
Department of Energy
Washington, D, C. 20545

Dear Mr. Pennington:

Thank you for your letter of Jume 27, 1978, transmitting
coples of the draft environmental statement for the Los Alamos
Scientific Laboratory site, Los Alamos and Santa Fe Counties,
New Mexico. Our comments are arranged by subject or according
to the format of the statement,

Water Resources

The draft statement adequately addresses the aspects of water
supply, water use and waste water disposal. It also indicates
that surface flow from intermittent streams occasionally
reaches the Rio Grande River. This flow transports sediment-
bound radioactive wastes to downstream areas. In view of the
planned increase in facllities at the site and possible
corresponding increases in storm runoff, we believe it is
important to continue the surveillance program along the

Rio Grande and its tributaries for monitoring water quality
and sediment as 1t relates to radiocactive waste,

On page 3-16 of the draft statement, it is stated that 500 acre
feet/year of water will be lost to evaporation from the per-
manent pool at Cochitl Reservoir. We suggest this figure be
checked. Based on a pool size of 50,000 acre feet with 1,250
surface acres and a net evaporation rate of about 4 feet/year,
it is estimated that the water loss would be about 5,000 acre
feet/year.



Hydrologic Aspects

The disposal of 1liquid radioactive wastes to Acid Pueblo,

Los Alamos, and Mortandad Canyons 1s discussed in commendable
detail in the draft statement showing the considerable body

of work done over the years to define the fate of the released
radionuclides. The same cannot be said for the disposal of
solid and 1liquid wastes buried or placed in disposal pits and
shafts and on sorption beds. The draft statement discusses the
hydrologic conditions of the 15 areas where wastes are known
to have been disposed only in a general way. However, there
is no indication that hydrologic conditions have been studied
in detail at these areas or that such studies are planned.

We note that the evaluation of the potential radionuclide
releases from these areas, on pages 3-128 and 3-129 of the
draft statement, is based essentially on a single study that
is clearly indicated to be of a preliminary nature.i/ It is
not clear whether more in-depth studies to validate the preli-
minary conclusions are planned. Another report, not cited in
the draft statement, concluded that in 1975 insufficient data
were available to design an effective monitoring system and
that the necessary geologic and hydrolpgic parameters were not
adequately defined at the burial sites._/ Therefore, we
recommend the final statement acknowledge the limited amount
of information and recognize the preliminary nature of any
evaluation of such effects as reported.

Recreational Resources

Although the recreation resources in the area have been
adequately discussed, the final statement should address the
impacts, if any, that continued use and possible expansion of
the Los Alamos facility will have on these resources.

1/ Wheeler, M.L., et. al, 1977, "A Preliminary evaluation of

- the potential for plutonium release from burial grounds at
Los Alamos Scientific Laboratory," LASAL informal report
LA-6694-MS, 19 p.

2/ Kelly, T.E., 1975, "Evaluation of monitoring of radioactive
solid-waste burial sites at Los Alamos, New Mexico," U.S.
Geological Survey Open-File report 75-406, 82 p.
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Cultural Resources

In general, the cultural resources in the area are adequately
discussed but there are procedural omissions that should be
included in the final statement.

The draft statement has omitted the fact that the Los Alamos
Scientific Laboratory is listed on the National Register of
Historic Places and 1s also a National Historic Landmark. The
final statement should indicate that these designations will
be accounted for when planning for comstruction or expansion
of facilities.

The final statement should contain evidence of contact with

the State Historic Preservation Officer (SHPO) and a copy of
his comments concerning the effect of the undertaking upon
historical and archeological resources. The SHPO in New Mexico
is Mr. Thomas W. Merlan, Historic Preservation Program

(c/o New Mexico State Library, P.0O. Box 1629, Santa Fe,

New Mexico 87503).

The final statement should contain a sentence indicating that

no National Register properties will be affected by the project,
or a listing of the properties to he affected, an analysis of
the nature of the effects, a discussion of the ways in which

the effects were taken into account, and an account of steps
taken to assure compliance with Section 106 of the National
Historic Preservation Act of 1966 (80 Stat. 915) in accordance
with procedures of the Advisory Council on Historic Preservation
as they appear in the Federal Register, February 10, 1976.

Since this area is rich in cultural resources, contract specifi-
cations for any construction should include a sentence to the
effect that 1f any archeological resources are encountered
during construction, operations will cease at the discovery

site and a professional archeologist will be consulted as to

the significance of the material.

Fish and Wildlife Resources

It appears that, for the most part, the concerns of the Fish
and Wildlife Service, which were submitted to ERDA in a letter
dated August 24, 1976, have been adequately addressed 1in the
draft statement. However, we note that the draft statement
seems. to be lacking information on fish resources which may



occur in the upper reaches of the Guaje, Los Alamos and

Pajarito streams as well as in Water Canyon and Canyon

del Valle. Since the draft statement indicates, on page 3-18,
that these canyons have a small perennial flow for approximately
one-third of theilr length, we recommend that the final state-
ment include a discussion of the effects on fish resources in
these canyons.

We also recommend that the final statement show evidence of
compliance with Executive Orders 11988, titled "Floodplain
Management" and 11990, "Protection of Wetland."

Fish and Wildlife Coordination

Pursuant to the Fish and Wildlife Coordination Act, the comments
of the Fish and Wildlife Service on the environmental analysis
and draft statement, do not preclude additional and separate
evaluation and comments as may be required on a permit applica-
tion under Section 404 of Public Law 92-500. Under these or
other responsibilities, the Service may recommend prevention,
mitigation, or compensation for fish and wildlife habitat
losses.

Minor Comments

On pages 3-18, 3-21 and 4-23, the term "hydrologic conductivity"
is used; we believe that the customary term in this context is
hydraulic conductivity; hydraulic conductivity should be defined
in the glossary because of its importance to environmental
impact consideratiomns.

An error on page 3-66 should be corrected in the final statement.
The draft statement indicates that the Bureau of Outdoor Recrea-
tion controls Federal land in Los Alamos County. The Bureau

of Outdoor Recreation (now the Heritage Conservation and
Recreation Service) is an administrative agency and does not
control or manage any Federal lands.

On page 3-44 and again on page D-3, red-headed woodpeckers

are listed as summer residents of the LASL enviroms. It is
questionable whether red-headed woodpeckers are summer residents
or breed in the area. Their appearance 1is believed to be
accidental only.
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On page 3-120, the statement mentions the use of 30 septic
tanks. Maintenance and/or monitoring of these facilities to
assure efficient operation and disposal should bhe at least
briefly addressed.

We think that the section on impacts, which begins on page 4-1,
should include an assessment of the calculated magnitude and
extent of drawdown of water levels in cased wells versus
distance from well fields. Representative supporting measure-
ments, if available, should also be included.

The aquifer supplying water to the Water Canyon Gallery,
mentioned on page 4-3, should be identified.

We suggest that figure 4.1.1-2 be enlarged and revised to make
it easier to read.

The section on aesthetics, which begins on page 4-77, does not
address the possible impacts on archeological sites and cliff
faces from accidental explosions or the routine explosive testing
that occurs near Bandelier National Monument.

On page F-5, the glossary defines transmissivity in general
terms; we recommend that the glossary also define storage
coefficient, because the two aquifer characteristics are
important in assessing impacts on the main aquifer; values for
storage coefficient should also be given along with those
transmissivity values which were listed on page 3-21.

As a final comment, we recommend the final statement be revised
to make the proposed mitigation measures more easily understood
by the layperson in the region of the study.

We hope these comments will be helpful to you in the
preparation of a final statement.

n%;iely,
/7?;’41
N

Larry E. Meierotto
Pepciy Aaeisepy. SECRETARY
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DOE Staff Response on DOI Comments on DOE/EIS-0018-D,
the Draft Environmental Impact Statement
on the Los Alamos Scientific Laboratory Site

With regard to the concerns about water resources and continuing the
surveillance program, be assured that a thorough environmental
monitoring program for LASL will continue. Please see the new
appendix H in the document which provides complete documentation of
the environmental surveillance at LASL during 1978.

The hydrologic aspects of the waste disposal areas are the subject of
continuing research and monitoring studies at LASL. The discussion

in section 3.3.3 was expanded to include some of the more recent
important results and several additional references to study reports
have been included. The section indicates that some of the continuing
studies were initiated specifically in response to recommendations of
the U.S. Geological Survey. While there is more knowledge that will
be important to have for long-range waste management planning, we
believe that the basic conclusions regarding the integrity of the
waste disposal areas at present are much better than "preliminary.”

There has been a continuing misunderstanding about the National
Historic Landmark at Los Alamos. The description of the site has

been summarized on page 3-103 of the statement. The title as shown

in the Federal Register listing (43 CFR 5255), "Los Alamos Scientific
Laboratory" refers to a plaque commerorating the site of the original
technical area and is now located on land of the Incorporated County
of Los Alamos. The entire Landmark District, as verified for inclusion
in the National Register in January 1976, and consisting of three
Historical Tracts, is on land not controlled by the Department of
Energy; it is all on County or privately owned land. This has been
true since April 28, 1975, when the Quitclaim Deed to the Incorporated
County of Los Alamos from the Bureau of Outdoor Recreation was
recorded to complete the transfer of lands in the Landmark District.

The only fish occurring in the upper reaches of Guaje, Los Alamos,
Pajarito, and Water Canyons are those in the Los Alamos Reservoir
located to the west of the DOE~controlled site. The streams are
too small to support any fish.

We believe all of your other minor comments and suggestions including
those on Cochiti Reservoir and Executive Order 11988 and 11990 have
been considered at appropriate points in the statement.
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) UNITED STATES -
NUCLEAR REGULATORY COMMISSION ‘
WASHINGTON, D, C. 20555 -
SEP 22 W78

Mr. W. H. Pennington, Director
Office of NEPA Coordination

U. S. Department of Energy
Washington, D. C. 20545

Dear Mr. Pennington:

Subject: Draft Environmental Impact Statement, Los Alamos Scientific
Laboratory Site, Los Alamos, New Mexico, DOE/EIS-0018-D

This office has reviewed the Draft Environmental Impact Statement for

the Los Alamos Scientific Laboratory Site, Los Alamos, New Mexico (DOE/
E1S-0018-D) as requested in your letter of June 27, 1978. In consideration
of this draft environmental impact statement, our comments on DOE/EIS-0018-D
are enclosed for your use.

Sincerely,

f% 4 == —_
Voss A. Moore, Assistant Director
for Environmental Projects

Division of Site Safety and
Environmental Analysis

Enclosure:
Los Alamos Scientific
Laboratory Site DEIS

cc: Mr. Thomas Sheckells (5)
Environmental Protection Agency:
Room 537, West Tower
401 M Street, S. W.
Washington, D. C. 20460

hhhhh
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NRC COMMENTS ON THE LOS ALAMOS SCIENTIFIC LABORATORY SITE
DRAFT ENVIRONMENTAL IMPACT STATEMENT (DOE/EIS-0018-D)

Section Comment

Summary The discussion (page 1-7) of Table 1-4 should clarify whether
- Laboratory effluents include all routine onsite operations for
both airborne and 1iquid radioactive releases. . Why was only
the Los Alamos County popuiation considered (Table 1-4)?

[#8)
.

s
(3,

Ambient Environmental Quality (Matural and Fallout
Radioactivity), page 3-56

The exclusion of gross gamma and 1311 background
concentration from Table 3.1.5-4 is not discussed in this
section. Were grab water samples used to obtain the
results in Table 3.1.5-6,

3.2.1 Land Use, page 3-57

The milk animals, meat animals, residences and residences
with gardens within 5 miles of the LASL site should be
jdentified to determine existing exposure pathways. Food
crops, milk and meat produced in the area within 50 miles
of the site should also be tabulated and considered in the
population dose analysis.

Present or anticipated municipal surface water intake
Tocations downstream of LASL should be described. For
each intake, river distance from the laboratory, travel
time, dilution and population served should be given.
Downstream irrigation locations, food production and water
use should be shown.

3.2.3 Demography, page 3-81, paragraph 4
The six counties that encompass the area within a 50 mile
radius of LASL should be identified in this section.
Projected population should be estimated to the year 2000
for the area within a 50 mile radius of LASL.

3,3.3 Waste Disposal
Liquid Wastes, page 3-112, paragraph 2
It is not clear how the radioactive waste from the 1951

waste treatment plant was packaged, or what method of
final disposal was used.
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Comment

A discussion should be provided of the methods used to
handle spent resins used at the ion-exchange facility.

Liquid Wastes, page 3-112, paragraph 3

Are there controls placed on the activity levels of waste
collected from holding tanks and transported to the Central
Waste Treatment Plant for processing? A discussion should
be included of the precautions used to prevent spills and
keep personnel exposure to a minimum.

Liquid Wastes, page 3-112, paragraph 4

What criteria are used to determine whether dewatered sludge
will be buried or placed in retrievable storage? The reasons
why dewatered sludge that contains a high water content is
not processed into a solid matrix should be discussed. A
discussion should be provided of the methods used to process
regenerant solutions.

Liquid Wastes, page 3-116, paragraph 1

It is recommended that a discussion outlining the methods of
waste treatment for the facility at "east plant" be included.

Liquid Wastes, page 3-116, paragraph 2

A discussion should be pro&ided of the methods used to
assure complete solidification of the sludge/cement
mixture pumped into the asphalt-lined burial shafts.

Liquid Wastes, page 3-116, paragraph 3

A discussion should be provided of the methods used to assure
that strontium and cesium in normal industrial waste are

kept at a very low level. The method empioyed to keep
tritium out of this waste stream should also be discussed.
What method of disposal is used for the liquid tritium waste
treated separately at the east plant? A discussion should be
provided of the methods used to assure complete solidification
of strontium-cesium/cement waste.
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Comment

Liquid Wastes, page 3-116, paragraph 4

The continﬁing efforts mentioned in this paragraph to
minimize plutonium releases should be discussed.

Liquid Wastes, pace 3-116, paragraph 5
In cases where waste drains directly into the industrial
sewers, the monitors and administrative procedures used

to assure that this waste does not exceed specified activity
levels should be described.

Solid Wastes, page 3-123, paragraph 1

The solidification process used to contain the "estimated
30,000 Ci" of tritium to be buried annually should be
discussed.

Solid Wastes, page 3-123, paragraph 2

What is the expected fraction of plutonium, uranium, mixed

. fission and activation products and tritium contained in

radioactive solids waste generated at LASL?
Solid Wastes, page 3-125, paragraph 2

A description should be provided of the methods used to
bury retrievable waste; in particular the procedure used
to assure container integrity for the twenty-year burial
period should be discussed.

Solid Wastes, page 3-125, paragraph 3

A description should be provided of the intent of "low
amounts of radioactive contamination" referred to in this
paragraph. What is the significant level of tritium in
trash type waste or other that determines use of special
packaging?

Solid Wastes, page 3-126, paragraph 1

The container used to compact solid waste should be described.
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Waste Disposal
Solid Wastes, Page 3-126, paragraph 2

From the description, it appears that there is no shroud
around the top of the container used to compact solid waste.
Describe the methods used to prevent the accumuiation of
high concentrations of radioactive dust in the vicinity of
the compactor during compaction of waste.

Solid Wastes, page 3-129, paragrarh 4

The developmental monitoring program underwvay for radioactive
waste migration should be described (i.e., type of sample,
sampling frequency, sampling locations and analysis planned).
What monitoring is used to determine that disposed chemical
waste does not migrate into solid waste disposal areas.

Saseous Wastes, page 3-137

After reViewing this portion of the statement, we find that
there is insufficient information for us to provide specific

. comments. It is recommended that the gaseous radioactive

waste treatment systems be described in more detail. The
plant or operational sources of routine releases and annual
changes of radionuclides released, should be discussed.
Plant stack locations and heights should be given.

Precautionary Procedures, Monitoring, pages 3-141, 3-143

A summary of the current radiological monitoring program,
listing indicator and background stations, sampling media,
analyses performed, aralyses frequencies and analyses
detection 1imits should be included for use with Figures
3.3.4-1 and 3.3.4-2. This section should reference Figure
4,1.1-2 and Tables in 4.1.1 on water and sediment monitoring.
What was used as the basis for selecting foodstuff sampling

Section Comment
3.3.3
3.3.4

locations?
4.1.3

Chemical Measurements and Assessment, Calculated and Measured
Doses, page 4-53

It is not clear what pathways are included in the site boundary
individual doses given in Table 4.1.3-2. What doses in Table
4.1.3-2 were calculated using measured releases, and which doses
are based on monitoring results? It is not clear whether

ingestion of food crops was included in individual or population
doses tabulated. The calculated individual dose at the controlling
residential location considering all existing pathways should be
included in this section.
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Section Comment

General The annual occupational radiation exposure for current
Taboratory site operations and estimated exposure due to
future operations should be included in the environmental
statement.
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DOE Staff Response on NRC Comments on DOE/EIS-0018-D,
the Draft Environmental Impact Statement
on the Los Alamos Scientific Laboratory Site

Extensive additional detail has been added to the document through

the incorporation of the 1978 environmental surveillance report for
LASL as appendix H. It contains considerable additional detail on

effluents, radioactive effluent release points, sampling locations,
and methodologies.

Section 3.3.3 on waste disposal practices was largely reworked and
incorporated additional information in response to your comments
regarding pages 3-112 through 3-129 of the draft EIS.

The section on calculated and measured doses was revised to be based
on more recent information and clarify pathway considerations.

Material was added in section 4.1.3 (see especially table 4.1.3-4)
regarding laboratory-wide occupational radiation exposure experience.

daw,

A%
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
CENTER FOR DISEASE CONTROL
ATLANTA, GEORGIA 30333
TELEPHONE: (404) 633.3311

September 20, 1978

Mr. W, H. Pennington

Director, Division of Program Review
and Coordination

Office of NEPA Affairs, EV

Department of Energy

Washington, D.C. 20545

Dear Mr. Pennington:

We have reviewed the draft environmental impact statement on the Los Alamos
Scientific Laboratory Site, Los Alamos, New Mexico. We are responding on
behalf of the Public Health Service.

The DEIS for the Los Alamos Scientific Laboratory (LASL) site is intended
to consider long-range cumulative environmental impacts of future LASL pro-
jects, Individual assessments and environmental impact statements will be
issued for individual projects as they develop (page 2-15, last paragraph),
The DEIS, however, does not always achleve its goal; environmental data are
abundant but long-range impact assessments are scarce,

We understand from the statement that water rights are used by the State

of New Mexico to control the quantity of water removed from its resources,
LASL has two water rights, 6.8 million cubic meters per year of groundwater
and 1,48 million cubic meters per year of surface water. The surface water
rights were granted in 1976 when it was apparent that the demand for ground-
water would exceed LASL's groundwater rights, However, LASL does not plan
to use surface water to meet its needs, all projections for increased water
requirements will be satisfied by the groundwater source, The DEIS projects
that the natural discharge of water from the aquifer to the Rio Grande will
be reduced by LASL's increased use of groundwater, and surface water will be
used to replace the lost groundwater (page 4-3, last paragraph, and page 4-5,
first paragraph)., We feel both groundwater and surface water will be im-
pacted by the LASL water needs as related to the following information
retrieved from the DEIS:

1, Impacts on the quantity of water stored in the aquifer

Data presented in the DEIS project a continual reduction in the quantity
of water stored in the aquifer, LASL groundwater demand will increase
until 1995 when it will equal the water rights limit., The water table
is expected to continue dropping at approximately the same rate as it



3.

5.

1-72

Mr., W. H. Pennington

has in the past (page 4-3, last paragraph and page 4-4, first para-
graph).

The significance of this impact can be measured by the length of time

‘it will take to deplete the aquifer under current conditions compared

to how long it will take with LASL increased demand for groundwater.
The DEIS mentions that neighboring communities will increase their
demand for water, but it does not calculate the volume or compare it
to the LASL demand (page 4-108, second paragraph).

Since depletion will mean expensive alternative sources, it is important
to know the expected life span of the aquifer., A mass balance calcu-
lation taking account of the volume of water in the aquifer, natural
recharge and loss rates, and human demands would provide an estimate,

Impacts on the quality of water produced by the aquifer

As the volume of water in the aquifer continues to decrease, water will

be drawn from successively lower strata where unknown deposits may con-
taminate the water, The DEIS does not consider this impact. An
examination of the history of groundwater quality and chemical examination
of aquifer samples indicates how the quality may change in the future.

The DEIS reports that one well (LA-6) produces water contaminated with
arsenic (page 4-5, third paragraph), but the history of this well is not
provided,

Impact 6n the flow in the Rio Grande

As previously mentioned LASL plans to increase its demand on the aquifer
reducing its discharge to the Rio Grande. This impact will be mitigated
by using surface water to replace the lost water (page 4-3, last para-
graph and page 4-5, first paragraph),

Impact on the quality of Rio Grande water

The exchange of surface water for groundwater (see impact #3) will affect
the quality of the Rio Grande. The DEIS does not compare the quality of
the two sources, but it may be assumed that they differ. The net result,
therefore, will be a change in river water quality.

Secondary impacts on populations that depend on the water resources used

by LASL

Changes in groundwater quantity and quality will affect communities

around Los Alamos County. Impacts on these communities are not consider=-
ed by the DEIS, nor does the DEIS indicate if the aquifer has been designa-
ted a sole source water supply under the Safe Drinking Water Act (P.L.

93-523).
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Mr., W. H. Pennington

Changes in surface (Rio Grande) water quantities have been considered

by the DEIS, but the issue of quality is not addressed. This impact
should be assessed since communities in New Mexico, Texas, and Mexico

may be affected. The statement should also determine if any inter-
national agreements apply to the quality of the Rio Grande and the impact
of the proposed facility upon this watercourse,

The only alternative for groundwater use considered by the DEIS is conser-
vation; for example: by charging domestic users more for water (page 10-4,
table 10-1), by stopping irrigation practices, by recycling treated waste-
water (page 4-1, fourth paragraph), by using mechanical cooling in place of
non-contact cooling (page 9-9, second paragraph), and by mandatory rationing
(page 5-1, second paragraph). The DEIS does not consider alternatives for
water sources after the water rights are exceeded in 1995. Long-range
planning that recognizes depletion of the aquifer would consider alternatives
that control the growth of LASL, develop construction designs that minimize
water use, and give high priority to low water using research projects.

Wastewater Effluents

LASL wastewater discharges both industrial and sanitary create intermittent
flows that discharge to essentially dry stream beds (page 3-19, figure
3.3.2-2). These flows remain on the surface for short distances and are
absorbed by the soil prior to reaching the Rio Grande. The National Pollutant
Discharge Elimination System only considers flow, biological oxygen demand,
and total suspended solids in treated sanitary sewage (page 4-9, table
4,1.1-4). Heavy metals or other toxic compounds are not considered. Indus-
trial wastewater effluent quality, however, is considered in detail (page
4-7, table 4.1.1-3), but concentrations are not related to animal usage. One
study reported concentration of mercury in stream banks (page 4-24, table
4,1.1-18), but did not relate the mercury to wastewater., The DEIS should
consider plant and animal populations that depend on the intermittent flows
and determine if any effects in the food chain are caused by wastewater
contaminants. Currently, only geographic plant and animal distribution are
considered without relating to the surface water supply.

The discussions and presentation of radiological data in Chapter 4, Potential
Impact of the Proposed Action, has adequately addressed the issues that
impact on public health and safety from the activities at the LASL, It is
noted that the radiological assessment of LASL operations indicates that the
dose to the population offsite is well within current radiation protection
standards., However, the discussion of health and safety on page 3-139 states
that there is a health physics program for measurement and control of occu-
pational exposure. It would be helpful if appropriate data on the dose to
workers could be included in the statement,
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Mr. W. H, Pennington

This DEIS acknowledges that low but measurable levels of long-lived radio-
nuclides, such as Sr-90, Cs-137, Pu-239, and AM-241, are being released

from the Los Alamos facilities into neighboring terrestrial and aquatic
environments, The Food & Drug Administration is concerned about the potential
for such radionuclides to accumulate in aquatic and terrestrial plants and
animals which become a part of the human food supply.

Therefore, we recommend that the Department of Energy broaden the base of
its monitoring program to include measurements of the above radionuclides in
components of plants and animals located downstream and downwind from the
research facilities, waste burial sites, and other locations known to be
used as human food sources,

Thank you for the opportunity of reviewing this document. We would appre-
ciate receiving three copies of the final when it is issued.

Sincerely yours,

4/1 “‘37://4%@

William H. Foege, M.D.
Assistant Surgeon General
Director
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DOE Staff Response on HEW Comments on DOE/EIS-0018-D,
the Draft Environmental Impact Statement
on the Los Alamos Scientific Laboratory Site

With regard to the concerns about water resources, the revisions and
additions to the text at appropriate locations, especially in

sections 3.1.2, 3.3.1, and 4.4.1, should provide adequate answers.
However, some specific points can be highlighted. The impacts on

the quantity of water in the aquifer are believed to be minimal. The
aquifer from which the municipal supply is drawn is at least 3,900
feet thick. The water level in a test well in the aquifer about 2.2
miles from the largest producing well has declined less than 3 feet
since 1960 and may be due to gradual long-term variation in recharge.
This supports the belief that current, as well as projected pumpage,
has no measurable physical effect on the regional aquifer and is
within the amount of natural recharge. The drawdown at the pumped
wells is not an indication of overall effect on the aquifer but rather
on local well-bore conditions resulting from pumping. Even the
largest drawdowns are small proportions of the well depths and no

more than a few percent of the aquifer thickness. While some new
wells will be required to offset effects of decreased capacity in
older wells or larger demands, there are no expectations of ever
needing to consider "expensive alternative sources." or a finite life-
time for the aquifer as a whole. ’

The only well in which significant quality changes have occurred over
a long period of time is well LA-6. Arsenic concentrations in that
well increased sufficiently (about 30 percent) over a 4~year period

to require removing it from regular production. A new reference (4-6A)
was added for the report of a detailed hydrogeologic study of the
occurrence of arsenic in that well.

Impacts on both the flow and quality of the Rio Grande will be
insignificant and almost certainly unmeasurable. Even if the full
effect of increased pumping were realized in the Rio Grande, it

would amount to about 0.15 percent of the average flow at Otowl
Bridge. Detailed analyses of regional surface waters and springs in
White Rock Canyon are included in appendix H (see pages H-88 and H-90),
indicating that water flowing in the Rio Chama (which includes San
Juan-Chama Diversion water) is generally more mineralized than the
ground water discharged into White Rock Canyon. Even assuming the
replacement surface water is twice the mineral content of the reduced
ground water inflow to the Rio Grande, general water quality in the
Rio Grande downstream would be changed less than 0.1 percent. This
is much less than natural variation.

Thus, we do not believe that there have been or will be any signif-
icant effects on either the surface or ground water in the regionm.

The aquifer is not a designated sole source water supply. Additions
to the text at several points also indicate that conservation measures
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have been effective in Los Alamos with about a 30 percent reduction
in total use realized in the last two years. Accordingly, the pro-
jections made in the draft EIS were considerable overestimates. It
is unlikely that LASL demands will reach the legal limits for water
use for several decades at the earliest.

Additional information on nonradioactive constituents in wastewaters
has been included in the statement, especially in appendix H which
contains data on effluent monitoring and summaries of some of the
ongoing ecological studies in the Los Alamos area. At this point,
information is still limited, but the general conclusion is that the
greatest impacts are related to the variations in the amount of water
available rather than contaminants. As more information on uptake

or other biological effects is available, it will be reported through
the annual monitoring reports issued by LASL.

New information has been added in section 4.1.3 (see especially
table 4.1.3-4) summarizing laboratory-wide occupational radiation
exposure experience in the last several years.

Extensive additional detail on water and foodstuff monitoring in the
vicinity of Los Alamos is included in appendix H. Foodstuffs in the
area, including fish from the Rio Grande, are discussed on pages H-25
through H-28. Discussions of possible foodchains in Los Alamos Canyon
and the Rio Grande were expanded in section 4.1.3 (see especially
pages 4-56 through 4-62).
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UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

P.0. Box 2417
Washington, DC 20013 SEi -~ -

" Mr. W. H. Pennington, Director
Department of Energy
Division of Program Review
and Coordination
Office of NEPA Affairs, EV
L Washington, DC 20545

Dear Mr. Pennington:

We have reviewed the Draft Environmental Statement for the Los
Alamos Scientific Laboratory Site, Los Alamos, New Mexico,
DOE/EIS-0018-D.

Page 2-7, 3rd paragraph. Geothermal Demonstration Project

We concur that a separate Environmental Statement will probably
be necessary before a generating facility is constructed and
should be determined by an environmental assessment.

Page 3-36. Flora and Fauna

3-149 fire protection, 4-102 accidents, and 4-11 wood burning all
point out a need to further develop the management of the wood-
lands (B. the pinon/juniper and ponderosa pine) within the LASL
site. This management should be tied to fire protection
(reduction of fuels - fuelbreaks, etc.)and the sustained pro-
duction of wood products such as fuelwood, poles, and sawtimber.
The Forest Service is willing and able (through the professional
consulting services noted on page 3-149, 6th paragraph) to

assist in developing a management program for the LASL site lands.

Page 4-117 (center of page)

We suggest rewording for clarification as follows: 'There will

be pressure to expand into Federal lands administered by the Forest
Service and the General Services Administration. The General
Services Administration lands are considered 'reserved' in the
county land management plan."
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We appreciate the opportunity to review and comment on this
Environmental Statement.

S cifely,

j/
(/L_»ley\f 1

~R. MAX PETERSON
Deputy Chief
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DOE Staff Response on DOA Comments on DOE/EIS-0018-D,
the Draft Environmental Impact Statement
on the Los Alamos Scientific Laboratory Site

With regard to the comment about land management cooperation, note

that there is a continuing arrangement for cooperation between the
Forest Service and Los Alamos Area Office of the DOE. One-half of

the costs of a Forest Service staff person are borne by DOE to

provide a direct liaison and consulting function, assuring coordination
of management practices at LASL and the adjoining forest lands.
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September 22, 1973

Mr. W. H. Pennington, Director

Division of Program Review & Coordination
Office of NEPA Affairs

Department of Energy

Washington, D.C. 20545

Dear Sir,

The purpose of this letter is to request that you hold a well-publicized
public hearing on the Environmental Impact Statement for the Los Alamos Scientific
Laboratories' site, DOE/EIS-0018-0. Your EIS does not contain adequate
assessment of the problem of radioactive wastes generated by LASL and resultant
hazards to the public. This is an important public policy issue and needs
to be explored in great detail.

In addition, your section on alternatives seems woefully inadequate.

Only through a well-publicized public hearing can you learn about the
alternatives that the public might consider feasible and desirable. A well-
publicized public hearing is also the only way to learn about the public's
concerns, which are very real, very soundly based, and very much ignored
traditionally by D.0.E. and its predecessor agencies. Thank you.

Sincerely,

NN

Peter Montague, Ph.D.
P.0. Box 4524
Albuquerque, NM 87106

PM/vp
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Albuquerque, N.M. 87106
Mr. W.H. Pennington September 25, 1978

Director of the Office NEPA
Mall Station E 201
Washington D.C. 20545

Dear Mr. Pennington,

I have just discovered after calling your office this morning
that comments on the "Draft Environmental Impact Statement for
the Los Alamos Scientific Laboratory site- Los Alamos , New
Mexico” 1s due on September 27 - in two days. I just received

a copy of the impact statement a week ago from a friend although
I am a member and organizer for the local wWer Besisters League
chapter and was not contacted on this paper though we have

been involved and critical of Los Alamos‘’s activities for many
years.

Just a brief going over of the report shows that a hearing is
necessary for the many unclear #nd unresearched areas in the
statement.

1) The breakdown of whites and nonwhite minoirities working at
LASL and the pay scale of those employees

2) No history of problems in security and violations and if the
signs are in Spanish and Native American lanuages in wooded
areas which are less frequently patroled.

3) No history of accidents and problems of the transportation
and storage of muclear waste in Los Alamos. It would be im-
portant that these accidents be well known and documented
so that they not occur in the future.

4) Also in the soclal are there is no mention of the crime of
lab employees and alcoholism problem being a major prcblems
among the adult population of the community.

5) Another completelyneglected area which needs major research
is the effect on the community and the labs if major programs
are cut, especlally those involving nuclear weapons and energy.
Because of the unstable political anvironment on these particular
issues makes a strong effect on the future of the labs and
the town of Los Alamos. More discussion on conversion of labs
to more socially acceptable and helpful programs is absolutely
necessary.

6) More detailed study must be done on workers safety and
occupational health. It is necessary to have more detailed
information and breakdown on training and safety precautions
taken by the labs to protect employees. The impact statement
should also have a history of the accidents to lab employees
and the hazards they have faced in the past.

Just these short comments and faults in the report make it
obvious a hearing must be held. I would be able to work
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on getting testimony for such a hearing and the War Besiters

League a8 well as other organizations could provide information
for the impact statement.

I hope that a hearing will be set up in the near future and
that I and ny orgmnization be contacted well in advance to
prepare adequate testimony and input.

Thank you for your oonsideration.

Siqcerely.

(— ‘\,{k ,“-(‘) i’\"w,’(\_r"f"\'/\

Cralg Simpson
wWar Regsisters League
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DOE Staff Response to Dr. Peter Montague,
Ms. Dede Feldman, and Mr. Craig Simpson

These three commentators requested that public hearings be held on the
draft statement. DOE felt that public hearings on the draft EIS would
not result in receiving additional information that would significantly
supplement that already received, since the subject EIS is for an
existing facility which has been a significant and an integral part of
the local and state environment for 35 years. Comments are on hand
regarding: (1) the draft EIS, (2) the Omnibus Environmental Assessment
for LASL, which was published in 1975 and served as one of the back-
ground documents that were made publicly available when it was first
announced . "hat an EIS was to be prepared, and (3) the issues which

have been , seviously raised by these commentators and other public
interest groups regarding the nuclear cycle, generally, during the
several public hearings that DOE has held around the state in conjunction
with the proposed Waste Isolation Pilot Plant project. We also believe
the public has been kept informed about the environmental aspects and
consequences of LASL operations over recent years through the distribution
of annual environmental monitoring reports.

Furthermore, as a result of the substantive comments received on the
draft statement, numerous changes and additons have been made in the
statement. A summary of the changes made in the text as a result of
these concerns is presented in section 11.
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Other Letters

The following letters require no staff response. A summary of the
changes made in the text as a result of these concerns is presented

in section 11.

We wish to thank them for their interest in the DOE activities at the
Los Alamos Sclentific Laboratory.
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NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

September 28, 1978

OFFICE OF THE
ASSISTANT DIRECTOR
FOR ASTRONOMICAL.,
ATMOSPHERIC, EARTH,
AND OCEAN SCIENCES

Mr. W. H. Pennington, Director
Division of Program Review
and Coordination
Office of NEPA Affairs
Department of Energy
Washington, DC 20550
Dear Mr. Pennington:
The Department of Energy's draft Environmental Impact Statement,
Los Alamos Scientific Laboratory Site, Los Alamos, New Mexico,
DOE/EIS-0018-D, has been reviewed by the appropriate National
Science Foundation staff. We have no comments to offer on this
statement.
__Sincerely yours,
\
aniel Hunt
Deputy Assistant Director



BOARD OF COUNTY COMMISSIONERS WILLIAM E. AIMERSON, SHERIFF

DAVID M. SANTILLANES, CHAIRMAN mnuntg nf Eprnalilln P. TIMOTHY EICHENBERG. TREASURER

ROBERT M. HAWK, VICE-CHAIRMAN EMMA C. GONZALES. COUNTY CLERK

WHAY L. SIMMONS, MEMBER stﬂt! of krm ﬂltxirn GEORGE W. BEACH. aSSESSOR
JAMES PAXTON MORRIS, MEMBER 620 LOMAS. N.W. MICHAEL E. MARTINEZ. SMALL CLAIMS .IIDGE
JUVEN (5. SANCHEZ. MEMBER ALBUQUERQUE. NEW MEXICO 87102 MARY C. WALTERS, PROBATE JUDGE

July 27, 1978

JUAN R. VIGIL. COUNTY MANAGER

W. H. Pennington, Director

Division of Program Review
and Coordination

Office of NEPA Affairs

Department of Energy

Washington, D.C. 20545

Dear Mr. Pennington:

On behalf of the County of Bernalillo I wish to acknowledge our receipt
of your letter of July 7, 1978 and the enclosed Environmental Impact
Statement for the continuation of activities at the Los Alamos Scientific
Laboratory site.

As part of the review and comment process let this letter convey our strong

support and endorsement of LASL's activities now and in the immediate future.

In justification we can only echo one of their important statements, namely:
"....The essence of the environmental trade-off analysis

lies in national policy decisions that the work done at

LASL is essential. If the goals of research are realized,

the benefits would encompass maintenance of National defense,

increased national self-sufficiency of energy resources,

improved quality of life, and reductions of environmental

impact throughout the nation....(page 1-14)"

Obviously as we approach the commencement of a new decade our attention turns
toward new problems (or renewal of past problems) e.g. upstream and downstream
water contamination, storage of irreversible radioactive substances. However,
we trust that within the confines of LASL's operations there are a number of
talented and concerned individuals who will provide the necessary safeguards
and future technology to overcome the above concerns.

In closing, we strongly endorse the conservations of this program within
Los Alamos County and would greatly appreciate the Department of Energy's

approval of the program as presented.
;%5cerely yours, :
Robert M. H/bz

RMH:br Vice-Chairman
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BabCOCk &WHCOX Nuclear Materials Division

609 North Warren Avenue, Apolio, Pa. 15613
Telephone: (412) 842-0111

July 28, 1978

W. H. Pennington, Director

Division of Program Review

and Coordination Office of Nepa Affairs
Department of Energy

Washington, D. C. 20545

Dear Mr. Pennington:
NMD's Health/Safety Personnel, as well as management

personnel involved with the Moy program, have no
comments to the Draft, Los Alamos E.I1.S. (DOE/EIS

0018D).

Thank you for the opportunity to examine the draft

issue.
Your§ very truly
Dot WAoo,
Grant W. LaPier o
Product Manager

GWL/chs

The Babcock & Wilcox Company / Established 1867
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Box 2007, Albuquerque, NM 87103
- August 2, 1978

Mr. W. H. Pennington

Mail Station E-201

U.S. Department of Energy
Washing.on, DC 20545

Dear Sir:

The draft environmental impact statement for the Los Alamos Scientific
Laboratory Site, Los Alamos, New Mexico, has been received at this
office for review and comment.

The draft statement describes the potential for environmental impacts
of continuing the operation of LASL. We find that most, if not all,
of the impacts described may be categorized as being in fields of
technology for which this agency has no competence.

Consequently, we are unable to provide substantive comments.
Sincerely,

;5 i (Gl asz;

4

3

A%

A. W. Hamelstrom
State Conservationist

cc:
Director, Office of Federal Activities, EPA, Washington, DC (5 copies)
Administrator, USDA-SCS, Washington, DC
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New Mexico Citizens for Clean Air and Water

PO Eox ©

Los Alamos

New Mexico 8754l
L4 October 1978

Alan Stoker

Los Alamos Scientific Lsasboratory
Los Alamos

hew Mexico 07545

Dear Alan:

The LASL draft impact statement aid not specif'iceally
recuest responses, or give an address to wnich responses
shoulé be sent. 1 an guessing that you can forward our
response to the correct person.

while the appropriste deadline for responses 1s long
past, 1 thought someone might like to see our review of
the dralrt statement. we simply coulcé not mobilize man-
power to get the review done in time. 1 am enclosing
a copy of the comments of our reviewers, w.:ich were
favoratle but non-specific. OCur column on september 24
in the Los aAlamos Monitor acknowledgeé the favorskle
review and listed various facts from the statement which
we thought might be o1 interest to the local people. Ais
I scanned the statement in preparation for the column,
I came across a few items which I will mention below, in
case they might be of help to anyone still working on
the statement.

ilhe personnel rigures were generally c¢ifficult to
understand and seemed to be in conflict in diff'erent parts
of the statement. This may simply be c¢ue to separating
LASL, Do&, and 4ia figures at one place, zand lumping tanem
together elsewhere.

Page 4-93 has a misprint in the exponent of curies
releasec. WNez2r this same page, there is a stetement that
air traftic departs eastward, although in fact hoss may
depart to the west. Page l-11l states that the town's
growth is 250/year. The 1970 census was 151306, and the
growth figure would therefore extrespolate to about 1700C
how. However, i believe the current population 1s above
this, anéd that the town 1s growing at stout 250 families
per year at this time. <tinally, page 9-% has & misprint
in which "LALL" is given as "LAS ".

Sincerely,

« Lena ﬁ(’<‘7 T i e i
LUonald 4. Neeper, chairman
Los Alamos Chapter
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New Mexico Citizens for
Clean Air and Water

P. 0. Box 5

Los Alamos, NM 87544

31 August 1978

Comments on the Draft Environmental Impact Statement (DEIS)
for the Los Alamos Scientific Laboratory (LASL) site, Los
Alamos, New Mexico, dated May, 1978

I. General Comments

The DEIS is thorough and comprehensive, adequately addressing the
impact to the environment resulting from past and continuing operation
of LASL.

The Preface contains a statement of purpose, "to determine the envi-
ronmental impacts of continuing its [DoE's] activities at the Los Alamos
Scientific Laboratory,” and defines the area covered (LASL site) and the
areas not covered (Nevada Test Site and Fenton Hill Geothermal Site).

But it is not made clear that the LASL sjite is loosely meant to include
the residential and commercial areas of Los Alamos County also.

II. Comments on Specific Sections

Section 1, Summary, is particularly well-written and well-placed in
the Statement. It serves a dual purpose, to introduce and summarize LASL
activities and associated environmental impact.

Section 2, Background, serves a useful purpose for both the techni-
cal and lay reader, providing the necessary historical information,
~description of current programs, and future activities.

Sections 3 and 4 and the appendices provide a wealth of information,
in text, tabular, and graphic forms. Both beneficial and adverse impacts
recarding contirued operation of LASL are discussed. The Glossary in
Appendix F shoulé be especially useful to the lay reader.

The secondary impacts upon the residential and commercial areas in and
near Los Alamos County are sufficiently discussed to make clear the vital
ties these areas have with LASL.

Sections 5 through 8 appear to be straightforward, with no attempt
to avoid discussion of less facorable impacts on the environment.

IIXI. Summary
In view of the Section 9 alternatives to continued operation of

LASL with the expscted short-term uses &£ the environment and long-tern
t.roductivity, the final summarizing statement of the DEIS is reasonable:
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The anticipated benefits of the proposed continued operations
at LASL appear to be great. Continued operation would rctain
the benefits of research and realize the full usz of ecuisting
unique installations while minimizing specific environmantal
costs through suitable tmprovements in procedures and facilities.
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APPENDIX J
LIST OF PREPARERS

The principal preparers of the LASL EIS are listed alphabetically, with a-brief tabulation of their
qualifications, in the list that follows:

A. John Ahlquist, M.S., Certified Health Physicist, 14 years experience in health physics

Sumner Barr, Ph.D., 19 years experience in meteorology

Jerry Buchholz, Ph.D., 16 years experience in chemistry

Evan Campbell, M.S., Certified Industrial Hygienist, 31 years experience in chem1stry,'industri;i hygjené

Joyce Freiwald, M.S., 14 years experience in environmental planning, technology assessment, and
system studies

Joe Graf, Ph.D., 7 years experience in nuclear engineering, health physics and environmental assessment

Tom Cunderson, Ph.D., Registered Professional Engineer (N.M.), 5 years experience 1nAehv1rohmenta1
engineering '

Tom Hakenson, Ph.D., 12 years experience in radiation ecology and environmental science

Wayne R. Hansen, Ph.D., Certified Health Physicist, 16 years experience in radiation protection,
environmental science, and environmental assessment

Wayne C. Hanson, Ph.D., Certified Wildlife Biologist, 30 years experience in radiation ecology and
artic ecology

Jack Healy, B.S., Certified Health Physicist, 35 years experience in radiation protection and reactor
safety

LaMar Johnson, Ph.D., Certified Health Physicist, 21 years experience in radiation biology and health -
physics

Harry S. Jordan, M. ENG., Certified Health Physicist, Registered Industrial Hygienist, 32 years
experience in sanitary engineering, health physics, and industrial hygiene ’

Valerie McCabe, B.S., 20 years experience in behavioral science and technical writing

Jack W. Nyhan, Ph.D., 15 years experience in soil microbiology, soil radiochemistry, radioecol ogy,
and systems ecology
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William D. Purtymun, B.S., Registered Prof. Geologist, 21 years experience in geology and hydrology

Shelby Smith-Sanclare, Ph.D., B years experience in landscape architecture, envirenmental planaing,
and assessment :

Charlie R. Steen, B.A., 46 years experience in archeology, including regional archealogist for
National Park Service, Southwest Region ' '

Alan X. Stoker, ENG., 8 years experience in environmental engineering and envirommental assessment
Daniel Talley, B.S., 12 years experience in mechanical engineering and biology

Allen Valentine, M.S., Certified Health Physicist, 15 years experience in health physics

John Warren, Ph.D., 9 years experience in chemistry and radiochemistry

Merlin Wheeler, Ph.D., 16 years experience in hydrology and geology

*U.S. GOVERNMENT PRINTING OFFICE : 1979 0=310-912/157



