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SUPPLEMENT TO APPLICANT'S ENVIRONMENTAL REPORT

1.0 FACILITY DESCRIPTION AND EFFLUENT CONTROL

The facility description is provided by Part I, Chapter 10 of the License Application EMF-2 The
methods used to control and monitor the effluents are described by Part |, Chapter 5 of that

same application.
20  SITE DESCRIPTION

21 Lecation

The SPC site lies just inside the northern boundary of the City of Richland in the southeastern
portion of the State of Washington, and is approximately 110 miles west of the Idaho-Washington
border, 180 miles south of the Canadian border, and 225 milas east of the Pacific Ocean. As
shown in Figure 2.1-1, it is bordered on mg north by the Hanford Reservation. The site
coordinates are 46~ 22' north latitude and 119 16" west longitude.

The site buildings lie just inside the north central plant boundary, and the center of the plant lies
approximately 930 feet south of Hory, Rapids Road whict, forms the northern boundary of the site.
The Columbia River flows southvard at a point approximately 1-3/4 miles east, and the Yakima
River flows toward the southeast reughly 2-1/2 miles southwest of the plant. Table 2.1-1 gives
the distance from a number of off-sité: developments.
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Table 2.1-1 Distances from the Faci .ty to Of.Site Developments

Developments

Horn Rapids Noad

Industrial Plant (Allied Technology)
Closest “arm (Potatoes)

Stevens Drive

Industrial Plant (Battelle Northwest)
State Route 240

Closest School (Hanford High)

Ciosest Residence
(Sprout Road and Harris Avenue)

Closes! Airport (Fort of Benton)

Liosest Hospital (Kadiec Medical Center)

Listance
930 feet
3,500 feet
3,500 feet

4 600 feot

1 mile

2 miles
2-1/10 miles

2:1/10 miles

3 miles

4-3/4 miles

Rirection
North

Southeast

South & Southwest
East

East

Southwest
Southeast

Southeast

South
South
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22  Land Use and Reglonal Demography

The City of Richland in which the SPC s located, along with Pasco and Kennewick, comprise a
metropolitan area \'nown as the Tri-Cities. In 1870, the Tri-Cities population was approximately
56,000. During the following 10 years, due mainly to the Increased activities on the Hanford
Reservation, the population of the Tri-Ciiies area had increased 1o 84 750, i e., a 51% increase.
Table 221 shows the 1990 popuiation distribution within a 50-mile radius of the SPC by
compass direction and radii interval. Projected pcpulation within 50 miles of SPC for 1995 is
piesented in Table 2.2-2.

The SPC site is on a 6,100 acre parcel of land known as the Morn Rapids Triangle. This land
was acquired by the USAEC in 1942 as part of the Hanford Reservation and was subsequently
annexed 10 the CityR Richland in 1967. The triangular tract is bounded on the north by Horn
Rapids Road, on the south by the Horn Rapids Irrigation Ditch, on the east by a strip of AEC
Department of Energy (DOE) land, and on the southeast by the Port of Benton airport. State
Route 240, Hanford Highway, runs diagonally through the Triangie.

The City of Richland owns two-thirds of the land in the Triangle; the remaining third, arranged in
a checkerboard pattern, is owned by the Bureau of Land Management and private industry. At
present, a portion of the Triangle is zoned for light industry and the remainder is zoned
agricultural. The 320 acre SPC si‘e lies in the northeastern portion of the 800 acre rectangle
which is zoned industrial.

The City initiated a comprehensive planning study for the entire area. A 197" development study
of the Horn Rapids Triangle is being used as a guideline for this section of the City within the
present plan. The year 2000 plan for the Horn Rapids Triangle is shown in Figure 22-1. 1t is
estimated that 2,000 to 3,000 acres of the Triangle will be required by the year 2000, assuming
a population growth rate in the range of 2% to 2.5%. The residential developmerit, which is
planned adjacent to Hanford Road, Is not expected to be required until 1995 or later (if
development in the area annexed in 1870 south of the Yakima River proceeds rapidly). It is
planned that roughly 10-20% of the Triangle will be developed for industry, and that the industrial
development will take place to the south and west of the existing SPC site.

The land use in Benton County within a five-mile radius of the facility is comprised mostly of
agricultural with rural residential southwest of the plant, high density residential soutt.east of the
plant, unoccupied desert northeast and northwest of the plant and agricultural west of the plant.
Approximately 90 acres of land are being farmed for alfalfa east-southeast of the plant, and an
additional alfalfa field of about 65 acres lies southeast of the plant. Directly west, south and
southwest of the plant is irrigated land that is used 1o grow crops such as potatoes. It is
estimated that there are a few hundred head of cattle within five miles of the plant in Benton
County. The closest herd of about 50 beef cattle are located about three milas southwest of the
plart.

The portion of Franklin County which lies within a five-mile radius of the facility is primarily an
agricultural area. The principal crops are alfaifa, hay and potatoes. There are two commercial
dairy herds in this area totaling roughly 150 cows. There are, perhaps, an equal number of beef
cattle



EMF-14, Rev. 3
Page 6

Richlund officials encourage the continued development of nuclear energy i the area. In
particular, the development of commercial endeavors and the diversification of existing
government research are intermediate term goals. The SPC development was considered a major

step forward in the attainment of these goals



l Table 221

Estimated Population: Distribution (1990) within S0 Miles of the SPC Site
(By Compass Sector and Disia )

32060{ 28430| 784e00| 21100
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Table 22-2

Estimated Population Distribution (1995) withi~, 50 Miles of the SPC Site

I NW 0 0 0 110 620 1.200 1.830
NNW 0 0 ) 10 20 1,660 1.990 '§
Tota! 40630{ 34040 92810, 25120| s8170! 38140f 288910 » i
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Fourteen tornadoes have been recorded in the Columbia Basin during the past 56 years. All
were of short duration, reaching ground level only for brief periods and causing only slight
damage. Based on a review of tornado nccurrences in the northwestern states during the penod
1950-1969, individual storms and thelr ocourrence along preferred paths or channels in the
mountainous terrain, several conservative conclusions have been drawn.

| Within a 100-mile circular area centered at the SPC Site, the expected rumber of
tornadoes is 0.4 per year

2 The mean (or expected) probnbili!x that a tornado will strike the specific SPC Site
during any given year is 6.1 x 10

3 The prub.ability is 0.95 that the wind speed will not exceed 168 mph in any given
tornado, and over a furty-year period, the best estimate of the maximum wind
speed is 174 miles per hour
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24 Geology and Seismology

241 Geology

The Columbia Basin is underlain by very thick sequences of basaltic lave flows more than 10,000
feet tl'ick. Within the area of the basaltic lava flows are a number of structural basins that contain
layers of unconsolidated sands and gravels tens 1o hundreds of feet thick over the basaltic
bedrock. Elsewhere, the basaltic is at or within a few feet of the surface The SPC site, as
shown in Figure 2.4-1, lies near the southwestern margin of the largest of such structural basins,
which is known as the Pasco Basin.

Borings and excavations at the site show a shallow layer of loose sand overlying interbedded
sands, gravels, and silts that are partly consolidated at depths. The depth to basaltic bedrock
has been estimated at about 150 feet. Enyineering studies have shown that the unconsolidated
materials at the site provide good natural foundations for structures and have no potential for
liquetaction under the proposed seismic design criteria. The materials are easily excavated with
hand and power 100is and are good sources ©f sand and gravel for construction purposes

The lava beds and some of the overlying materials in the Pasco Basin are gently deformed into
very broad folds that have overall dips toward the center of the basin. This structure is broken
by several east-west trending linear zones of discontinuous folds and small faults that are marked
by ridges and chains of hills and buttes that stand above the ywal basin topography. The
basin is bounded on the north and south by zones of sharper folding and faulting in which
resistant lava beas have been uplifted 1o form hilly ridges. A schematic geological cross-section
through the Pasco Basin is given in Figure 2.4-2

242 Seismology

Considerable attention has been given 10 the saismicity of the area by many geologists and
geophysicists, including those of the U .S Geological Survey and private consultants 10 SPC. The
SPC site, as shown in Figure 2.4-3, lies in a region classified as Zone 2, corresponding 10
intensity VIl on the Modified Mercalli Scale of 1831, No ‘aults or other active tectonic features
have boen identified at the SPC site. The following three nearby structural zones have been

considered as loci of potential earthquake activity.

1 Saddie Mountain lineament - a zone about 25 miles north of the site in which lava beds
are sharply folded and faulted, and along which the ericenter of a damaging earthquake
was located in 1918

2 Gable Mountain lineament - a series of folds with minor faulting about 15 miles north of
the site on which no movement younger than 40,000 years has been identified

3 Rattiesnake Hills lineament - a zone appruximately seven miles southwest of the site in
which lava beds are folded and moderately faultod, and which has been interpreted by
some geologists as a major, continuaus fer* re extending northwest to the Pacific Ocean
and by others as of more local significance. T .e characteristics of this lineament are not
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well enough known 1o fully assess its importance as 3 potential locus for earthquake
activity. However, the existence uf minor faull movements that may have occurred in
historic times and the location of epicenters of two damaging earthquakes on or near the
lineament suggest that parts of the 'aature may still be tectonically alive

Although no damage from earthquakes has been reporied at the site, there have been three
earthquakes during the past 100 years of intengity large enough to cause moderate damage 10
structures within 30 to 60 miles of the site. The closest epicenters were in the vicinty of Umatilla
in 1983 and near Walla Walla in 1936 The maximum intensities of these quakes were estimated
to be Vil (intensities are given in the Modified Mercalil Scale). The distribution of the epicenters
of these and other less intense earthguakes in the vicinity is given in Figure 2 4.3

it has been estimated that the maximum intensity experienced at the SPC site during historic
earthquakes was approximately V on the Modified Mercalli Scaw, producing a maximum
horizontal ground acceleration of 0.02 g Because the two largest nearby quakes had epicenters
on of near the Rattlesnake Hills lineament, it is assumed that future earthquakes in the viciniy
of the site are most likely to occur there. By assuming a geologic structure for the Rattlesnake
Hills and by analogy with other regions where the geoclogy is better known, the m: Aum seismic
event likely to affect the plant is estimated to have an intensity of Viii at an apicenter seven miles
from the site, and would induce a maximum ground acceleration of 0.25 g at the site. 118 18
greater than ten times the estimated maximum intensity of any earthquake felt at the site during
recorded history and is consistent with the basis for analyses of two nearby nuclear reactor sites
The Fast Flux Test Facility, located about § miles 1o the north, characterizes the design basis
earthquake as 0.25 g. The safety evaluation of the Hanlord No. 2 Nuclear Power Plant, which
is located about 8 miles north of the SPC site, states that “ _an acceleration of 028 g .=
adequate for representing the ground motion from the maximum earthquake likely to affect the
site "

The Cascade Range to the west of the plant contains a number of active or recently active
volcanoes. The nearest voicano is nearly B0 miles away Though there is not considered to be
a potential hazard from lava flow during a volcanic eruption, the May 18,1980 eruption of Mt. St
Helens showed that ash failout can be & problem. To cover such potential problems in the
tuture, SPC has developed an Emergency Ash Fallout Plan

S5 I N N N S D N S EE - .
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25  Hydrology
251  $-race Water Hydrology

The SPC Jite lies between the Yakima and Columbia Rivers. The Columbia, one of the three
largest rivars in North Americy, Is fed by snowmelt in mountaing far 10 the north and by grour *
water along its path. It is subject to flooding, chiefly during tne spring melt season. Four large
floods have occurred during the past 100 years. The flow of the Columbia is presently highly
regulated by the many dams upstream of Richland in Washington State and Binsh Ce..umbia
The average dally discharge ranges from a controlied minimum of 76,000 cfs to 239,000 cfs. At
the closest point, the site lies about 25 feet above the river level at a Columbia Piver fiow rate of
260,000 cfs. The Columbia's water is of good chemical and bacteriological quality and the river
is used lor irrig. Yfon, power generation, municipal water supplies, transportation, fishing and
water spons.

The Columbia River has been th.s subject of extensive fluod requency studiee. Estinates have
been made of maximum pronable floods based on combinations of extreme natural hydroiogic
conditions and tahine into consideration the fiood-contrcl stcrage afforded by existing and
planned Jams. The maximum probable flood assumes a flow of 1,440,000 cfs on the main stem
of the Columbia River in the vicinity of the City of Richland. On the basis of such estimates, the
site is considered subject 10 maximum flooding, to a depth of about 7 fwet. The general extent
of such flooding, which exseeds any historical documentation, is showr. on Figure 2 5-1. Normal
monitoring of hydrologic conditions within the basin could be expected to provide an early
warning for such floods. The applicant estimates that a 30 day period Is provided by early
warning, which .. sufficient to afford time for diking and movement of radicactive material
inventory to in plant ele.ations above flood levels.

The 500 year flood is estimated to have a flow of 775,000 cfs in the Hanford reach of the
Columbia. The facility, which is 3715 fuet above mean sea level is abou’ six ‘eet above the iavel
expected from the 500 year flood.

Flooding on the Yakima River would not affect the SPC site. The only other surface v..rage i
e area consists of two abandoned irrigation ditche  one-half mile east and west of the site that
contain water during, and for short periods followiny, rains

252 Groundwater Hydrology

Groundwater occurs in unconfined sand and g avel aquifers with the water table gl netweon 11
and 30 feet below the surface a' the site. Groundwater under artesian noditions also occurs
at grect depths withir: the basaltic bedrock, Recharg” 1 shallow aquiiers « chiefly from the
Yakima River to the west, Water movernent is mainly 10 ¢e east with th. water table dischargu g
to the Columbia River. Deep aquifers have recharge areas in hills to tho wes! ant southwest,

The site is not considered susceptivle (0 flooding by groundwatar secnage. To brirg the water
table 10 or near the su-tace at the site would require flooding on the Columbia River to a 'evel
and for a duration that is not credible.
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26  Ecology of the Site and Environment

The SPC site is located in a relatively flat, desert steppe. Sagebrush and antelope bitterbrush
predominate among the pristire plant communities in the area. Cheatgrass, brome, and
Sandberg bluegrass prevall in the understory, The annual herbage production has been
estimated to be roughly 100 gms of dry matter per square meter,

Throughout the years, the local vegetation has been disturbed by homesteading, fire, and
grazing, leaving areas exposed to wind erosion and dune formation. As a result, alien vegetation
s.oh as Russian thistle, mustard, and rabbitbrush have encroachea on the native flora. A few
barely sunivi.in locust trees testify o the homesteading hictery. A severe wildfire in 2870 encom-
passed an area ., appr-wimately 19,000 acres oi the Hanford Reservation north of the SPC site,
but it did not spread into the Horn Rapids Triangle. The fire destroyed a majority of the
established shrubs, forbs, and grasses in its path. Initial revegetation ! disturbed areas is
dominated by annual grasses and forbs, such as chealgrass, with little or no perennial p'ant
recovery.

The most abundant mammais in the vicinity of the site are pocket mice and deermice.
Jackrabbits and coyotes are also scattered throughout the area. By far, the most abundant
mammal is the pocket mouse, which sub ists largely on the seeds of grasses, Larger and more
mobile mammals, such as mule deer, prefe; the shores and islands of the Columbia River, with
limited use of the more barren, inland steppe. In the fall and winter, however, the mule deer may
wander inland 1o forage upon the shoots of cheatgrass and the leaves and smaller *wigs of
bitterbrush. In the summer, the deer are frequertly found in the distant Rattlesnake Hills.

The most abundant repile is the side-blotched lize'd. Snakes, especially the gopher snake and
the Pacific rattlesnake, are occasionally encountered.

Birds are not abundant in the sagebrush-bitterbrush type of vegetation. The most common
resident birds are meac. viarks and horned larks. The loggerhead shrike, although not an
abundant bird, is conspicuous. During periods when food and cover are adequate, game birds,
such as the chukar partridge, quail, ringneck pheasant, and mourning dove may be found in the
vicinity of the site. The region is used as a hunting ground for birds of prey, such as the marsh
hawk and goiden eagle in the winter and the burrowing owl and Swainson's hawk in the summer.
The bald eagle is occasionally observed in the area, and is the only wildlife species in the vicinity
that is on the list of endangered species. During the fall and winter, migrating flocks of Canadian
geese forage upon the cheatgrass and alfalfa in the vicinity of the site.

Waterfowl are of major importance in the area. Approximate’; 200 pairs of Canadian geese
reside on the river islands in the vicinity of the site, and produce an average of roughly 700
goslings annually. An estimatod 100 pairs of ducks also rest on these islands. Two islands, one
near Ringold and another near Coyote Rapids, are used as rookeries by colonies of California
and ring-billed gulls. Approximiately 6000 nesting pairs produce 10,000-20,000 young annually
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3.0  EFFLUENT SURVEILLANCE AND MONITORING PROGRAM

Compliance with the U.S. Nuclear Regulatory Commission License No. SMM-1227, Washingtc
State Department of Ecology Waste Discharge Permit No. ST3819, and Washington State air
quality limits are assured by the implementation of SPC 's Environmental Safety Standards. The
essence of this standard is incluted as Appendix A of this document

The data resulting trom the surveillance and monitoring program Is summarized in Appendix B
of this document,
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4.0 EFFECT OF OPERATIONS ON THE ENVIRONMENT

41 Water Quality

The concentration of radioactivity discharged o the sewer system is limited by 10 CFR 20.2003
The uranium releasad to the sewer has consistertly been less than 0.1 ppm (0.16 £-8 Ci/l) which
is more than & factor of 100 less than the limiting concentration allowed 10 be averaged over one
month per 10 CFR 20.2003(c). From the environmental monitoring performed at Hanford for 1885
by Battelle Northwest (PNL-5817) the average concentration of uranium in the Columbia River is
approximately 0.4 E-12 Ci/l. By simple ratio of average sewer flow and conceriration to average
river flow and concentration the uranium concentration in the river would be increased by less
than 0.01%. The total radioactive material discharged 1o the sewer is limited 10 one curie per
year by 10 CFR 20.2003(c). The radioactive material released to the sewer during the past five
years is listed in Table 2 of Appendix B and the uranium released has rerained below 1/10th of
the one curie per year limit.

Discharges 1o the sewer system are limited by the State Efiuent Discharge Permit No. ST2818
The chemicals and solids discharged to the sewer have remained well below the State Permit
limits listed in Table 2 of Appendix A except for approximately five events where one of the limit
values were slightly exceeded. Values that exceed discharge limits are reported 10 the state

Department of Ecology and the NRC.

A review of the chemical discharges shows an increase in suspended solids, NO3, ammonia and
fluoride from 1987-1891. These increases are associated with the controlled release of low
uranium liquids from the lagoon system. The release of these materials at below State Permit
limits is expected to continue with no significant effect on the environment.

42  Air Quality

The radioactive gaseous effluent concentrations remained consistently below that required by 10
CFR 201301 & 2 Uranium discharges out of plant stacks have averaged less than 28
microcuries per year during the last five years. This amount of uranium (less than 16 grams) has
had essentially no impact on the cumulative off-site dose due to uranium fuel cycie operations
Using a worst case chi/Q of 0.114-04 from Table 2 3-2 and 25 microcuries per yaar of uranium
released, the average exposure 10 a person 0.5 miles from the site will be on the order of 21
microRem.

Chemical air quality is controlled by the Staie and is concerned with fluoride and nitrogen dioxide
emissions from our gaseous effluents. Fluoride is monitored at the stacks periodically, however,
limits are placed on ambient air and forage, and not on stack emissions. Forage is monitored
for fluoride content during the growing season. NO, monitoring is used to verify that the NO,
at the site boundary is les. than 0.08 ppm. Monitoring for these chemicals has provided no
indication that these limits have been exceeded.
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4.3  Terrestrial Quality

The surtace outside of the fenced exclusion area has essentially remained uncha.  d during tF -
last five years except for the south plant fence which has been moved furtner south by
approximately 500 feet and additional asphalt parking which has been added west of the plant
fence. There has been no discernible increase in radiation ievels, contamination levels nor
chemical levels in the environs near the plant site as measured by our environmental monitornng
program
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The grouncdwater sampling program is outlined in Table 3

For each measurement or sampile taken, the followirg information is recorded (1) the date, exact
place, and time of sampling, (2) the dates the analyses were performed, (3) wh2 performed the
analyses; (4) the analytical techniques or methods used, and (§) the results of all analyses

All records of monitoring activities and re~ . including all reports of recordings from continuous
monitoring instrumentation shall be rewained for a minimum of five (5) years. This period of
retention shall be extended during the course of any unresolved litigation regarding the discharge
or when requested by the State Authority

‘4 Environmental

This part of the monitoring program supplements that previously described and consists of
periodic collection and analysis of samnies from the local environs, including ambient air, soil and
vegetation.

The “field* sampling program is outlined in Table 4 Field sample station locations are
diagrammed in Figure 1.

Soll samples shal' be approximaiely 500 grams each collected from betweer | cm and § cm
beneath the surface of the topsoil on a quarterly basis.

The records of the analysis shall be retained for the life of the plant
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Parameter

Flow

NH, as N
NO, as N
Fluoride as F
pH

Total

Suspended
Solids

Radioactivity

Table 2

Liquid Effiuent Sampling Matrix (Sewer)'"

Daily @
Average

400,000
gal

80 Ib/d
750 Ib/d
2,500 Ib/d
250

300 mg/

Dai
Mm'(y("’)

Month
Max"""y
Yearly Max

Action
Level®

Daily®
Maximum

500,000 gal

125 Ib/d
875 ib/d
3,150 Ib/d

600 mg/l

W10™* uCymL

(562 ppm)
or

0.1 uCi

ox10™
uCi/mL

1.0 Ci total

>0.1 ppm
>1.0 ppm

Monitoring )

Frequency
Daily

Daily
Daily
Daily
Daily

Weekly

Location
Waste Effluent

Waste Efhuent
Waste Effluent
Waste Effluent
Waste Effluent

Waste Effluent

(1.6-7 uCi/mL) Investigate
(1.8-6 uCi/mL) Shutdown

EMF-14, Rev. 3
Page A-6

Sample
Type

Meter

Composite
Composite
Composite
Composite

Composite

(') Entries here are limits set by State Waste Discharge Fermit ST3919 ard 10 CFR 20,

@ The daily average is definer as the average of the measured values obtained over a

calendar month's time.

@ The caily maximum is defined as the greatest allowable value for any calendar cay.

“) Samples pulled are taken n weekday mornings and represent the day before except for

Monday morning which represents Friday, Saturday and Sunday.

®) Based on 3 wt% enriched uranium 1.6 pCi/gm
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Ground Water Sampling Matrix'")
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Table 4

Field Sampling M

atrix

EMF-14, Rev. 3

Sampling Frequency | Analysis
’ 1 Soll Quarterly Uranium
2 Soil Quarterly Uranium
3 Alr Monthly Fluoride
4 Alr Maonthly Fluoride
5 Forage h,‘lonthlyT Fluoride
. Forage Monthly Fluoride _

*)

During the growing season only {April-October)
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2 Liquwd Effluent (Sewer) Data
3 Environmantal Samolina Dats
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. Data for Test Well #2
3 Data for Test Well #3
4 Data for Test Well #4
8 Data for Test Well #5

ast Well #6

Data for Test \Well #11

1 Lata fo #3
14 Data for Test /.ell #14
15 Data fo #16
" r‘ 1 Df '\'V('r" “ o
19 Data for Test Well #19
20 Data for Test Well #2
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' There was a reduction in total exhaust when some of the building exhaust systems were
shutdown for maintenance auring the July-August 1984 furiough

¢ Reported only for the first half of the year
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Uguid Effluent (Sewer) Cata
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Limit Daily
Max Daily Max
Flow (gal) 1987
1988 29 +5 52E+5
1689 29E+5 48E+5
4€+5'" 5E+5 1990 21E+5 40E+5
1991 20E+5 40E+5
NH, 28 N 26 30 1987 65 225
(mg/8) 1988 58 16.3
1989 55 25
1990(1-6) "9 342
(Ib/d) so'" 125" 1990(7-12) 2.5 67.9
1991 266 104.5
NO, as N 600" 700 1987 232.4 537 9
(l%/d) 1988 2218 592.7
1968 226.4 7238
- 1990(1-6) 2940 567 7
750 g7s! 1990(7-12) 288 1 632.0
1991 385 4 9135
Suspended 300 600 1987 538 284
Solids (mg/t) 1988 414 143
1989 434 150
1990 53.0 127
1991 77.5 203
™ Fiuoride 2500 3500 1987 945.7 2513.7
(bs/a) ™ 1988 959 8 2097.4
1989 743.1 1850.7
1990(1-6) 1208.4 3119.4
2500 3150'" 1990(7-12) 990.0 25839
1991 15471 3603.4

1

Change in units or limit due to revision of state discharge permit



Uranium (Ci)

Table 2 (cont)

Liquid Effluent (Sewer) Data

1.0 Ci/Year

T Limk Daily |
Max

1987
1988
1989
1990
1991
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Daily
Average Daily Min

Yearly Total
<0.064

<0.068

<0.067
0.082
0.058




Station
No. 1

Table 3
Environmental Sampling Data

Station
No. 2

Station
No. 3

Station
No. 4

Station
No. 5§

EMF-14, Rev. 3
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No. 6

Qtr Qtr
[ U (ppm) [ U (ppm) |
0.4 04

Type of Sample Soil Soil Air
Mo.Qtr | Mo.Qtr | Mo. @ | Mo @
Frequency Avg Avg Qtr Avg Qtr Avg

F (ppb) | F (ppb) | F (ppm) [ F (ppm) |

[ 87-1 . 0.10 0.07
87-2 0.7 06 013 013 34 32
87-3 TR 1.1 0.20 0.14 52 7.6
87-4 0.1 0.1 0.19 0.18 93 10.3
88-1 0.5 0.3 0.14 0.14
86-2 21 1.2 0.14 0.08 25 28
ra&s 0.3 05 0.12 0.14 25 25
88-4 0.3 03 o1 0.10 24 25
89-1 0.1 0.1 0.48 0.09
89-2 05 0.2 0.15 0.09 3.0 2.7
89-3 1.0 22 0.23 0.14 28 26
89-4 1.3 0.3 0.12 0.07 0.9 09
80-1 0.2 03 0.17 0.10
80-2 02 05 0.11 0.08 1.9 1.4
90-3 0.3 0.8 010 0.09 23 2.7
90-4 06 06 0.12 0.08 38 38
91-1 0.3 04 o.n 0.07
§1-2 0.2 03 0.11 0.06 38 41
91-3 04 0.3 0.13 0.11 56 48
91-4 0.3 0.2 oA 0.12 8.2 47
Limit 19 @ 3w/o 0.5° 40

(®) During growing season only (Apni-October)

®) EPA acceptable level, 30 pico Ciigm

© WAC 18-48-130

@ WAC 18-48-120



Alpha
Yr/Qtr pCi/t

t
} -

Beta pCi/t
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87-1 573 433 3 30.5 723 7.5
87-2 146 333 2 52 41 51.25 69
87-3 15.7 181 3 3547 25.62 7.6
87-4 754 824 6 396

85-1 494 390 5 64.16 52.03 7.2
88-2 154 300 3

88-3 589 145 1.8 36.55 54 .36 78
384 105 17.6 47

88-1 129 141 34 62 .54 46 59 66
89-2 5.06 9.85 6

89-3 134 113 1.9 44 5 38.83 68
89-4 221 142 42

90-1 29.1 143 43 44 05 63 67 7.6
90-2 188 127 39

90-3 1.7 105 32 3569 33.39 7.3
90-4 18.7 194 5.3

91-1 46 4 23.2 6 46 99 43.48 7.4
91-2 185 16.7 2

91-3 140 233 40 3E.72 7144 7.7
814 33.3 9.31 % 4 2919 31.06 Tt
b
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Beta pCi/t
87-2 P 272 05 28 69 466 78
87-3 2.34 19.1 0.4
87-< 473 266 0.8 1.77
£8-1 1.01 230 20
88-2 285 235 04
88-3 328 241 1.0
86-4 1.68 200 16
881 3.75 8.58 N4
89-2 1.8 10.70 04
89-3 253 992 04
89-4 23 8.2 0.8
901 0.88 8.77 0.5
80-2 2.46 11.0 1.0
90-3 1.77 8.01 06
90-4 0.81 8.19 0.4
81-1 0.48 9.57 1.0
91-2 1.2 12.7 0.3
91-3 049 7.72 <1.0
91-4 3.77 8.82 04
e B e e =




EMF-14. Rev. 3
Page B-10
Beta pCi/t
87-3 239 220 03
87-4 2.21 18.4 08 311
881 26 129 04
88-2 1.73 18.2 0.3
88-3 267 ‘2 17
88‘4 1 88 1e ) 05
891 281 801 0.4
89-2 119 678 0.4
89-3 234 10.3 0.4
89-4 267 7.91 0.4 |
90-1 0.71 8.04 05 1 j
90-2 472 13. 0.4
90-3 3.43 11.0 05 '
90-4 0.15 10.5 0.4
91-1 259 8.87 <25 T
91-2 1.83 14.1 0.4
91-3 164 121 pe
91-4 265 702 0.4
mm waneuedl
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59
o8 |
87-3 6 | 632 03
87-4 108 | 203 0.3 311
88-1 0868 | 143 03 f"
88-2 182 1+ 100 0.27
88-3 2.18 10.3 0.3
86-4 118 855 0.5
59-1 1.94 7.95 0.4
89-2 2.72 372 0.3
80-3 1.44 567 0.3
89-4 1.2 3 0.4
90-1 0.82 5.75 0.4
90-2 1.3 6.47 0.4
90-2 1.41 761 0.4
90-4 0.95 7.26 0.3
91-1 2.25 6.07 1.0
91-2 0.245 56 0.3
91-3 25 9.74 <1
91-4 3.42 6.94 | 0.3 |
(U o RS At s SE B s FEER st o R N
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Beta pCl/t

87-2
87-3 841 562 8.0 77.94 10483 8.0
874
88-1 192.0 128.0 41.79 23.04 g
88-2
88-3 54 3 443 83 61.83 45.04 73
88-4 101.0 508 593
89-1 878 326 69 20.33 24 07 €4
89-2
89-3 45 4 189 75 83.13 38.83 68
89-4
80-1 2.1 302 246 98 04 947.33 10.0
90-2
90-3 239 10.2 a7 66.19 590.14 9.7
90-4 480 869 68
9141 255 26013
91.2 200 453 29 180.92
91-3 7.6 11.9 119 88.33 211.21 96
214

L—-—-———-—--——u—-u ot
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Beta pCi/t |
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Beta pCi/t

Well #12
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87-3 127 577 0.6
87-4 i 21 6.31 0.4 233
88 " 0.438 812 04
882 0.31 6.41 0.3
88-3 0.962 1.91 03
88 4 128 49 0.7

X 214 763 05
892 0.15 391 0.3
89-3 252 3.36 0.3
89-4 2.48 7.83 0.3
90-1 161 5 63 03
90-2 3.08 7.88 05
90-3 074 477 04
90-4 10 11.0 0.3
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Beta pCi/t pH
Well #14
87-2
87-3 248 35.7 6416 43 48 7.8
87-4
88-1 728 532 4202 2562 70
88-2
88-3 33.0 27.4 27 46 92 17.08 6.9
88-4 232 285 43
891 19.8 19.6 3.1 56.48 1.94 6.7
89-2
89-3 17.8 118 3.7 63.93 9.32 6.6
8%-4
90-1 18.7 161 37 58 96 264 72
90-2 60 32 96
90-3 179 18.3 6.3 56 48 229 7.3
90-4 1.22 6.27 0.3
9141 0.9 248 1.0 38.18 0.78 8.1
81-2 29 25 9.0
891-3 120 266 58.73 2097 8.0
91-4
e
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88-1 947 123.0 58 96 8318 74
88-2
88-3 50.9 632 80 38 38 27 .95 72

64 1 559 7.8
64.7 26.1 78 6416 65.23 6.2

714 18.7 8.3 63.93 9318 76

354 27.4 75 48 34 62.12 73

23 354 278 46.54 58 24 75
17.0 236 144

266 18.0 15.0 4111 43 48 76

396 I 138
138 Ja2 4382 93.18 72
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Beta pCi/t

Well #19

EMF-14, Rev. 3
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872 114 7.99 04
873 207 796 04
874 192 806 03
881 27 658 03
882 204 523 03
o 0738 7.16 02
88-4 0.85 68 0.€
86-1 1.97 526 0%
89-2 1.02 2N 03
86-3 1.48 704 03
| 864 163 ave 04
80-1 11 378 03
90-2 209 625 04
90-3 075 4 68 04
90-4 1.24 16.2 04
911 on 426 10
912 0.969 498 03

913 017 483 <1
914 622 228 03

e e L T
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Alpha NOy ppm | NH, ppm
Yr/Qtr pClt Beta pCi/t F ppm as N as N pH
Well #21
871 18 445 02
872 22 554 03
873 244 527 04
87-4 1.94 497 0.3 1.58
88 1 1.45 65 03
882 274 7582 024
883 163 224 03
88 4 1.74 &N 09
801 0 56 124 08
862 269 2N 04
89-3 an 644 0.3
864 an 652 04
901 282 8.82 0.3
80-2 062 306 04
903 063 8.04 08
90-4 1.64 129 0.3
11 1.66 263 <25
912 0.7 574 04
913 74 6.01 <1.0
914







