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INTRODUCTION

The purpose of this report is to present summary information and data that charac1erizes
Siemens site environmental management performance and demonstrate the states of compliance
with applicable federal, state and local environmental laws and regulations.

This report consists of summary d.''s covering the years 1987 through 1991.
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I
SUPPLEMENT TO APPLICANT'S ENVIRONMENTAL REPORT

I
1.0 FACILITY DESCRIPTION AND EFFLUENT CONTROL

The facility description is provided by Part il, Chapter 10 of the Ucense Application EMF 2. The
rnethods used to control and monitor the effluents are described by Part I, Chapter 5 of that

.

same application.

2.0 SITE DESCRIPTION

2.1 Location

The SPC site lies just inside the northem 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 milos east of the Pacific Ocean. As,

! shown in Figure g11, it is bordered on thg north by the Hanford Reservation. The site
coordinates are 46 22' north latitude and 119 16' west longitude.

!I The site buildings lie just inside the north central plant boundary, and the center of the plant lies
approximately 930 feet south of Horti Rapids Road which forms the northern boundary of the site.

! The Columbia River flows southward at a point approximately 1-3/4 miles east, and the Yakima
!g River flows toward the southeast roughly 2-1/2 miles southwest of the plant. Table 2.1-1 gives
a the distance from a number of off-site developments.
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Table 2.11 Distances from the Faci:.ty to Off Site Developments |

Devolooments pipigng_q Qirection |
1

Hom Rapids Road 930 foot North :

Industrial Plant (Alli6d Technology) 3,500 foot Southeast

Closest .Carm (Potatoes) 3,500 foot South & Southwest

Stovons Drive 4,600 foot East

I
Industrial Plant (Battollo Northwest) 1 milo East

State Route 240 2 mi!os Southwest

Closest School (Hanford High) 2-1/10 miles Southeast

Closest Residence 21/10 miles Southeast
(Sprout Road and Harris Avenue)

Closest Airport (Port of Bonton) 3 miles South

closest Hospital (Kadloc Medical Conter) 4-3/4 miles SouthI
I
I
I
I

|I
og

I
.-



. - - - - - _._ _ __ - - - _ _ _ - - - . . --

I!
!

EMF 14, Rev. 3

2.2 Land Use and Reelonel Demontaphy

The City of Richland in which the SPC is located, along with Pasco and Konnowick, compriso a E
metropolitan area known as the Til Cities, in 1970, the Tri Cities population was approximately 5
58,000. During the following 10 years, duo mainly to the increased activities on the Hanford
Resorystion, the population of the Tri Cities area had increased to 84,750; i.e., a 51% increase. 3
Tablo 2.21 shows the 1990 population distribution within a 50-milo radius of the SPC by 3
compass direction and radii interval. Projoetod pcpulation within 50 miles of SPC for 1995 is
prosented in Tablo 2.2 2.

The SPC site is on a 6,100 acto parcol of land known as the Horn Rapido Triangle. This land
was acquired by the USAEC in 1942 as part of the Hanford Rosorvation and was subsequently
annexed to the Cit /9A 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 southoast by the Port of Bonton airport. State
Route 240, Hanford Highway, runs diagonally through the Triangle.

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 privato industry. At
present, a portion of the Triangle is zoned for light industry and the remaindor is zoned
agricultural. The 320 acto SPC site lies in the northeastern portion of the 800 acto rectangle
which is zoned industrial.

The City initiated a comprohonsive planning study for the entiro area. A 1970 dovolopment study
of the Horn Rapids Triangle is being used as a guidelino for this section of the City within the g
present plan. The year 2000 plan for the Horn Rapids Triangle is shown in Figure 2.2-1. It is 5
estimated that 2,000 to 3,000 actos 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 development, which is a
planned adjacent to Hanford Road, is not expected to be required until 1995 or lator (if 5
development in the area annexed in 1970 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 uso 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 southeast of the |plant, unoccupied dosert northeast and northwest of the plant and agricultural west of the plant.
Approximately 90 actos of land are being farmed for alfa'fa east-southeast of the plant, and an
additional alfalfa field of about 65 actos lies southeast of the plant. Directly west, south and
southwest of the plant is irrigated land that is used to grow crops such as potatoes. Itis
estimated that there are a few hundred head of cattle within five miles of the plant in Bonton
County. The closest herd of about 50 beef cattle are located about three miles southwest of the g
plart. 5

The portion of Franklin County which lies within a fivo-milo radius of the facility is primarily an g
agricultural area. The principal crops are alfalfa, hay and potatoes. There are two commercial 5
dairy herds in this area totaling roughly 150 cows. There are, perhaps, an equal number of beef
cattle.

I
- - .-
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Richland officials encourage the continued development of nuclear energy in the area, in
particular, the development of commercial ondeavors and the diversification of oxisting
government rosoarch ato intormediato term goals. The SPC development was considorod a major
stop forward in the attainmont of those goals.
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Table 2.2-1

Estimated Population Distribution (1990) # thin 50 Miles of the SPC Site
j j (By Compass Sector e xl Distaue)

| Total| Compass Sector 0-5 5-10 10-20 20-30 30-40 40-50

Of 140 520 1.350 1,050 3,060N O

|NNE O 20 250 530 4,450 1,420 6,670

NE O 130 700 1,500 1,220 550 4,100

ENE 50 150 500 180 270 250 1,400

E 100 20G 250 | 250 150 550 1,500

ESE 120 2,700 4,260 420 650 900 9.050

SE 2,730 3,780 48,880 2,600 1,160 690 59,840
_

SSE 13,750 13,030 15,160 410 1,920 1,900 46,170

S 13,710 5.680 4_550 4,670 11.680 3,030 43,320

!
SSW 960 320 450 260 2,600 1,200 5,790

SW 1,120 240 880 510 $20 410 3,480

WSW 170 1,750 1,360 6,200 10,240 810 20,530

W 250 430 1,020 1,650 15,450 17,510 36,310
_

WNW 0 0 0 1,280 1,300 2,670' 5.250

1 NW 0 0 0 110 590 1,160 1,860
m

NNW 0 0 0 10 300 1,580 1,890 $
-

Total 32,960 28,430 78,400 21,101 53,650 35,680 250,220 ?

E. '

-

I

EM M M M M M M M M M M M M M M M M M M '
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Table 2.2-2
.

Estimated Population Distribution (1995) withir. 60 Miles of the SPC Site -

(By Compass Sector and Distance)

| TotalCompass Sector 0-5 5-10 10-20 20-30 30-40 40-50

N O O 180 560 1,500 1,110 3,350

NNE O 30 320 570 4,750 1,530 7,200

NE O 150 840 1.560 1.350 610 4,510

ENE 70 170 510 180 : 280 270 1,480

E 150 300 390 300 150 570 1,860

ESE 280 2,950 4,400 430 670 930 9.660

SE 4,250 5,300 58,600 3,100 1,450 720 73,420

| SSE 16,000 15,500 18.200 500 2,020 2,000 54,220

S 16,500 6,600 5,300 5,850 ' 13,300 3,400 50,950

SSW 1,750 340 540 350 2,750 1,280 7,010

SW 1,200 250 950 600 330 430 3,760

WSW 170 2,000 1,500 7,600 1 10,550 830 22,650

W 260 450 1,080 1,750 16,800 18,800 39,140

WNW 0 0 0 1,650 1,330 2,800 5,780

NW 0 0 0 110 620 1,200 1,930
m

NNW 0 0 0 10 320 1,660 1,990 5
:.

Total 40,630 34,040 92,810 25.120 58,170 38,140 288,910 -^
2D
*?
a> u

. - _ _ - _ _ _ _ _ - - _ - _ - - _ _ _ _ _ - - _ _ _ _ - - - - _ - _ _ _ _ - _ - . - _ - _ _ - _ _ - _ _ - _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ - _ _ .__
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2.3 Meteoroloav and Climatology

The prevailing wind at the SPC sito is from the southwest along the Yakima River corridor, which
entors the Columbia Basin noar the sito. Secondary direction frequoney maxima are from the

I northwest and tho southeast along the axis of the Columbia Rivor Valloy, and the lowost
frequenclos are from the east and northeast. This pattorn holds most of the year, with the
exception of a fow months in the fall and early wintor, when the winds from the southwest andI southeast occur loss frequently and the wind direction is predominantly from the north and
northwest. Monturomonts of the wind characteristics in the vicinity cf tho SPC site are
summarized by Figure 2.31 and Tablo 2.31. The annual averago X/O values for the SPC sito are

I tabulated in Table 2.3-2.

Periods of relativo stognation occur frequently becauso of the into' action betwoon Pacific high
pressure systems and the basin terrain, although stagnation is soldom roduced to totally calm
conditions. Thoto are extended porlods of light variable winds. On r.4 statistical basis porlods
of 10 day stagnation (1.0., 0.5 mph) can be expected ovory other yoar, and porlods of 8-day
stagnation can bo expected two out of throo years.

Unusually largo temperatuto variations in the Richland area are caused by the mountain rangos
to the west, which provent modorating Pacific Ocean broozos from reaching the aroa, and tho
orientation of the Rocky Mountains, which permits cold Canadian air to spill into the basin in the
wintor. The normal maximum temperaturos of 95'F occur In July, and the normal minimum
temperatures of 20"F occur in January. The record high temperaturo was 115*F and the recordI low temperature of 27*F below rero. The temperaturo falls to below froozing an averago of
approximately 100 days por year. Minimum temporatures of zoro or below have occurtod on as
many as 14 days por month during both January and February. Maximum temperatures of 100 FI or moro have boon rocoidod on 16 days each during July and August.

The total annual amount of precipitation in the Richland area is 6.4 inchos on the average which

I is typical of a desert blomo. It is distributed unevenly, with nearly an inch por month occurring
during Novembor, Docomber, and January, while July and August averago only abed 0iinchos.i

The extremo annual amounts of procipitation on record are a maximum of 12.43 inchos and a
minimum of 3.26 inches. Snowfalls of one Inch or more occur on the avorago of twico cach
month in December and January. Porlods of snow accumulations of throo inchos or more
avorago about fivo days in January. The largest snowfall on record resulted in an accumulation
of 43.6 inchos.

Sovoro weather in the Columbia Basin consists of wind, thunderstorios, and occaalonally a
tornado. No tomadoes have boon recorded within 20 miles of the fecility. Wind spoods of
approximately 60 mph are expected ono year out of two, and spoods in excotes of 50 mph are
expected ovory year. The average annual frequoney of thunderstormt in the Richland area is
only eloven. Hall occurs during only about ono thunderstorm in ton, or about once a year on the
averago. Hurricanes do not occur in Washington Stato.

_
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Fourtoon tornadoes have boon recorded in the Columbia Basin during the past 56 years. All
woro of short duration, reaching ground lovel only for brief periods and causing only slight
damage. Based on a review of tornado occurrences in tho northwestern states during the period E
1950-1969, Individual storms and their occurrence along preferred paths or channels in the 5
mountainous terrain, soveral conservativo conclusions have been drawn:

1. Within a 100-milo circular area contored at the SPC Site, tho expected t' umber of
tornadoes is 0.4 por year.

2. The mean (or expectod) probabilitg that a tornado will striko the specific SPC Sito
during any glvon year is 6.1 x 10' .

3. The prct, ability is 0.95 that the wind spood will not exceed 168 mph in any glvon
tornado, and over a forty year period, the best ostimato of the maxirnum wind
speed is 174 mitos por hour. I

I
I
I
I
I
I
I
I
I
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I
2.4 Geoloay and Seism _olony

I 2.4.1 Geoloav

I The Columbia Basin is undorlain by very thick sequences of basaltic lava flows more than 10,000
foot thick. Within the area of the basaltic lava flows are a number of structural basins that contain
layers of unconsolidated sands and gravels tons to hundrods of foot thick over the basaltic
bedrock. Elsewhere, the basaltic is at or within a few foot of the surface. The SPC sito, asI shown in Figure 2,4-1, lies near the southwostorn margin of the largest of such structural basins,
whlch is known as the Pasco Basin.

Borings and excavations at the sito show a shallow layer of loose sand overlying interboddod
sands, gravels, and silts that are partly consolidated at depths. The depth to basattic bedrock
has boon estimated at about 160 foot. Engincoring studios have shown that the unconsolidatedI motorials at the sito provide good natural foundations for structures and have no potential for
liquofaction under the proposed solsmic design critoria. The materials are easily excavated with
hand and power tools and are good sourcos of sand and gravel for construction purposos.

The lava beds and some of the overlying materials in the Pasco Basin are gently deformod into
very broad folds that havo overall dips toward the contor of the basin. This structure is brokon
by soveral cast west trending linear zonos of discontinuous folds and small faults that are marked
by ridges and chains of hills and buttos that stand above the ital basin topography. The
basin is bounded on the north and south by zones of sharpor folding and faulting in which

I resistant lava boos havo boon uplifted to form hilly ridges. A schematic geological cross-soction
through the Pasco Basin is glvon in Figure 2.4 2.

2.4.2 Solsmoloav

Considorablo attention has boon given to the solsmicity of the area by many goologists and
geophysicists, including those of the U.S. Geological Survey and privato consultants to SPC. TheI SPC site, as shown in Figure 2.4-3, llos in a region classified as Zone 2, corresponding to
intensity Vll on the Modiflod Mercalli Scalo of 1931, No faults or other active toctonic foaturos
have boon identified at the SPC site. The following three nearby structural zonos have boonI considered as loci of potential carthquake activity:

1. Saddle Mountain linoament a zone about 25 miles north of the r>lto in which lava bods
are sharply folded and faultod, and along which the epicentor of a damaging oarthquako
was located in 1918.

| 2. Gablo Mountain linoament a series of folds with minor faulting about 15 miles north of
the site on which no movomont younger than 40,000 years has boon identified. ,

- 3. Rattlosnake Hills lineament a zone appruximately savon miles southwest of the sito in
which lava bods are folded and moderately faultod, and which has boon interpreted by
some goologists as a major, continuous for5 o extending northwest to the Pacific Oceant

and by others as of more local significance, T'.o characteristics of this lineament are not

I
. .
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well enough known to fully assess its import 6nce as a potential locus for oarthquake
activity. However, the existence of minor fault movomonts that may have occurred in
historic timos and the location of opicontors of two damaging oarthquakos on or near the E
lineamont suggest that parts of the featuro may still be tectonically alivo. 5

Although no damago from carthquakos has boon reported at the sito, there havo boon throo g
carthquakos during the past 100 years of intensity largo enough to causo moderato damago to 3
structuros within 30 to 60 miles of tho sito. The closest opicontors woro in the vicinity of Umatilla ,

in 1983 and near Walla Walla in 1936. The maximum intensities of those quakos woro estimated
to bo Vil (intonsitios are glvon in the Modified Morcalli Scalo). The distribution of tho opicentors

'
,

of thoso and other less latonso earthquakes in tho vicinity is given in Figuro 2.4-3.

It has boon estimated that the maximum intensity experienced at the SPC sito during historic
oarthquakos was approximately V on tho Modified Mercalli Scas, producing a maximum
horizontal ground accoloration of 0.02 g. Bocause the two largest nearby quakos had epicontors
on or near the Rattlesnake Hills linoament, it is assumed that futuro earthquakes in the vicinliy
of the site are most likely to occur thoro. By assuming a goologic structure for the Rattlesnake
Hills and by analogy with other regions whoro the goology is bottor known, the mc#num soismic
event likely to affect the plant is estimated to have an intensity of Vill at an opicontor sovon miles
from the sito, and would induce a maximum ground accoloration of 0.25 g at the sito. Yois is
greator than ton times the estimated maximum intensity of any earthquake folt at the sito during
recorded history and is consistent with the basis for analysos of two nearby nuclear reactor sitos. |
The Fast Flux Tost Facility, located about 5 miles to the north, charactorizos the design basis B
earthquake as 0.25 g. The safety ovaluation of the Hanford No. 2 Nuclear Power Plant, which
is located about 8 miles north of the SPC sito, states that "....an accoloration of 0.25 g. ;5 g
adoquate for reprosonting the ground motion from the maximum carthquako likely to affect the 3
sito."

Is
The Cascado Range to the west of the plant contains a number of activo or recontly activo g
volcanoes. The noarest volcano is nearly 80 miles away. Though thoto is not considorod to be
a potential hazard from lava flow during a volcanic eruption, the May 18,1980 oruption of Mt. St.
Helens showed that ash fallout can be a problom. To covor such potential probloms in tho |
futuro, SPC has developed an Emorgency Ash Fallout Plan.

I
I
I
I
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2.5 ljy_drolo.gy

I
2.5.1 Serface Water Hydroloay

fTho SPC alto llos betwoon the Yakima and Columbia Rivers. The Columbia, one of the three
largost rivars in North America, is fod by snowmolt in mountalns far to the north and by grourd
water along its path, it is subject to flooding, chlofly during the spring molt season. Four largo
floods havo occurrod during the past 100 years. The flow of tho Columbia is plosently highly B
regulated by the many dams upstream of Richland in Washington Stato and Bm;*h Co.umbla. 5
Tho averago daily dischargo ranges from a controlled minimum of 70,000 cfs to 239,000 cfs. At
the closost point, the sito lies about 25 foot abovo the river lovel at a Columbia River flow rato of E
260,000 cfs. The Columbia's water is of good chemical and bactoriological quality and the river 5
is used for irrig.>Jon, power generation, municipal water suppilos, transportation, fishing and
water sports.

The Columbia River has boon the subject of extensivo flood frequency studioa. Estimatos have
lboon made of maximum probable floods based on combinations of extremo natural hydroto0 c a

conditions and taking into consideration the flood-control stcrago afforded by oxisting and g
planned dams. The maximum probablo flood assumes a flow of 1,440,000 cfs on tho main stom
of the Columbia River in the vicinity of the City of Richland. On the basis of such estimatos, the
sito is considorod subject to maximum flooding, to a depth of about 7 foot. The general oxtent ,

of such flooding,which oxcoods any historical documentation,is shown on Figuro 2.5-1, Normal
monitoring of hydrologic conditions within the basin could be expected to provido an early
warning for such floods. The applicant ostimates that a 30 day period is provided by early
warning, which n sufficient to e.flord time for diking and movemont of radioactivo material
inventory to in plant olocations abovo flood lovels.

E
The 500 year flood is estimated to have a flow of 775,000 cfs in the Hanford reach of the B
Columbia. The facility, which is 371.5 foot abovo mean sea levelis about six 'oot abovo the tevel
expected from the 500 year flood.

Flooding on the Yakima River would not affect the SPC sito. The only other surf ace cunago in
the area consists of two abandoned irrigation ditchrm ano half mito east and west of the s;to that g
contain water duiin0, and for short periods following, rains. 3

2.5.2 Groundwater Hydrolony

Groundwater occurs in unconfined sand and gravol aquifors with the water tubN ct betwcon 11
and 30 foot below the surfaco at the sito. Groundwater under artosian conditions also occurs
at croct depths within the basaltic bedrock. Rocharge < f shallow squifors is chiefly from the
Yakima River to the west. Water movement is main |y to ino east with tho water tablo dischargMg
to the Columbia River. Doop aquifors havo rochargo areas in hills to tha west ano southwest. I
Tho sito is not considered susceptiolo to flooding by groundwater scopage. To brirg tho water
tablo to or near the sudaco at tho sito would require flooding on the Columbia River to a level
and for a duration that is not crodible.

B
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Previous hyd.ogeologin studios of the llanford area have found the toglon to be largely
dominated by the Pasco Oravots and the Ringold Formation. Both of those strata woro deposited

'I as sodiments of the ancestral Columbia River. The Ringold fortnation can consist of two
subgroups, one composed of sand and gravol, whilo the second consists of sands end silts with
some clay. The area is undorlain by the Cclumbia River Basalt group.

'

Drilling logs of wells drit!ad on the SPC sde indicato the prosonco of the Pasco gravols (along
with collan sand deposits) from the surfaco to a dopth of about iBloot. Sand and gravols of the
Ringold formation occur below this to about 43 foot, at which point a layer of imporvious slit andI clay (also of the Ringold formation) oxtends for at least 17 foot. Drilling was stoppod at 60 foot
when it was determined that this impervious slit and clay layer was not simply an isolated lens.
Data 0:Jsts which Impt!os that this sitt layer is anywhoro from 20-40 foot thick. Bolow this layer

:I. Is about 100 foot of sand and gravel underlain by a socond layor of imporvious silt and clay,
approximately 20-40 feet thick. Below this llos the Columbla Rivor Basatt group.4

Onsite monitoring wolia Indicato the water table is presontly located in the Ringold formation.
Thh unconfinod aquifor has a icwor boundary elevation of about 332' at this location, which is

; formod by the imporvious slit and clay layer.

The local groundwater hydrology at the SPC sito was investigated in late 1977 and oarly 1978
because of previon leakago from the lagoons. Additional Investigation of the groundwater
hydrology was performod in 1982 by JUB EngiriocrinD and reported in the document

g
" Groundwater Quality und Flow Characteristics in The Vicinity of The Exxon Fuol Fabrication
Facility, Fbchland, Washington", XN JUB-82-86, October 1982. Goraghty & Miller, Inc. Is presently
doing an in depth ground water hydrology study in conjunction with contracted work being dono

,

at SPC.
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2.6 Ecolony_of the Sito and Environment

I The SPC site is located in a relatively flat, desert steppo. Sagebrush and antolope blttorbrush
predominato among the pristir's plant communities in the area. Choatgrass, bromo, and

I Sandborg bluegrass prevail in the understory. The annual herbage production has boon
estimated to be roughly 100 gms of dry matter por squaro motor,

f
Throughout the years, the local vogotation has boon disturbed by homesteading, fire, and
graz}ng, leaving areas exposod to wind erosion and duno formation. As a result, allon vogotationc
such as Russian thistle, mustard, and rabbitbrush have encroachod on the nativo flora. A few
barely sun $rl.19 ocust trees testify to the homesteading hl:tery. A sevote wildfire in 1970 oncom-l

passed an area viopprmxJmatofy 19,000 acros of the Hanford Reservation north of the SPC sito,
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 revogotation of disturbed areas is
dominated by annual grassos and forbs, such as cheatgrass, with little or no poronnial p! ant
recovery.

The most abundant mammals in the vicinity of the sito are pocket mico and doormico.
Jackrabbits and coyotes are also scattored throughout the area. By far, the most abundant
mammalis the pocket mouse, which subalsts largely on the soods of grasses. Larger and more

I mobile mammals, such as mulo door, prefsr the shoros and Islands of the Columbia Rivor, with
limitod use of the moro barren, inland stoppo in the fall and winter, howevor, the mulo door may
wander inland to forage upon the shoots of cheatgrass and the loavos and smallor hvigs of
bittorbrush, in the summor, the door are frequer tiv found in the distant Rattlesnake Hills.

.

The most abundant reptilo is the side blotched lized. Snakos, especially the gopher snako and
the Pacific rattlesnako, are occasionally encounterod.

Birds are not abundant in the sagebrush-bitterbrush type of vogotation. The most common
resident birds are moacc.ylarks and homed larks. The loggerhoad shrike, although not an
abundant bird,is conspicuous. During periods when food and cover are adoquato, game birds,
such as the chukar partridge, quail, ringnock pheasant, and mouming dove may be found in the
vicinity of the sito. The region is used as a hunting ground for birds of prey, such as the marshI hawk and golden eaglo in the wintor and the burrowing owl and Swainson's hawk in the summor.
The bald ongle is occasionally observed in the area, and is the only wildlifo specios in tho vicinity
that is on the list of ondangorod spec!es. During the fall and winter, migrating flocks of CanadianI gooso forage upon the cheatgrass and alfalfa in the vicinity of the sito.,

| g Waterfowl are of major importance in the area, Approximatoy 200 pairs of Canadian gooso
j g resido on the river islands in the vicinity of the site, and produce an averago of roughly 700
| goslings annually. An estimatsd 100 pairs of ducks also rest on these islands. Two islands, one
l near Ringold and another near Coyoto Rapids, are used as rookorles by colonies of California

|
and ring-billod gulls. Approximately 6000 nosting pairs produco 10,000-20,000 young annually.

11
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3,0 EFFLUENT SURVEILLANCE AND MONITORING PROGRAM

Compilance with the U.S. Nuclear Regulatory Commission Ucenso No. SMM 1227, Washingtc..

I Stato Department of Ecology Wasto Dischargo Pormit No. ST3919, and Washington Stato air
quality limits are assured by the imptomontation of SPC 's Environmontal Safety Standards. The
ossonco of this standard is included as Appendix A of this document.

The data resutting from the surveillance and monitoring program is summarized in Appondix B
of this document.
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4.0 EffECT OF OPERATIONS ON THE ENVIRONMENT

4.1 Water Quality

The concentration of radioactivity dischargod to the sewer system is limited by 10 CFR 20.2003.
The uranium releasod to the sewer haa consistently boon loss than 0.1 ppm (0.10 E 9 Cl/l) which
is more than a factor of 100 less than the limiting concentration allowed to be averaged over one
moMh por 10 CFR 202003(c). From the environmental monitoring performed at Hanford for 1985
by Battelle Northwest (PNL-5817) the average concentration of uranium in the Columbia River is
approximately 0.4 E 12 Cl/l. By simple ratio of average sewer flow and concentration to averagoI ifver flow and concentration the uranium concontration in the river would be increased by loss
than 0.01%. The total radioactive material dischargod to the sower is limited to one curio por
year by 10 CFR 20.2003(c). The radioactive material roloased to the sewer during the past five
years is listed in Table 2 of Appendix B and the uranium released has romalnod below 1/10th of
the one curie per year limit.

Dischargos to the sewer system are limited by the State Effluent Dischargo Pormit No. ST0919.
The chemicals and solids discharged to the sower have romalnod well below the Stato Pormit
limits listed in Table 2 of Appondix A except for approximately flvo events where one of the limit
values were slightly exceeded. Values that exceed dischargo lirnits are reported to 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 1991. These increases are associated with the controlled release of low
uranium liquids from the lagoon system. The roloaso of those materials at below Stato Permit
lim!ts is expected to continue with no significant offect on the environment.

4.2 Air Quality

The radioactivo gaseous effluent concontrations romalnod consistently below that required by 10
CFR 20.1301 & 2. Uranium discharges out of plant stacks have averaged less than 25
microcuries per year during the last five years. This amount of uranium (less than 16 grams) hasI had essentially no impact on the cumulativo off site dose due to uranium fuel cycle operations.
Using a worst case chi /O of 0.114-04 from Tablo 2.3 2 and 25 microcurlos por yaar of uranium
released, the average exposure to a person 0.5 miles from the site will be on the order of 21

'

microRom.,

Chemical air quality is controlled by the State and is concomed with fluorido and nitrogen dioxide
omissions from our gaseous effluents. Fluorido is monitored at tho stacks periodically; however,
limits are placed on amblont alt and forage, and not on stack omissions. Forage is monitored
for fluoride content during the growing season. NO monitoring is used to verify that the NO22

- at the site boundary is lose than 0.05 ppm. Monitoring for these chemicals has provided no
| indication that those limits have boon exceedod.

I
I
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4.3 Ignpos]]pl Quality

The surface outside of the fenced exclusion area has ossentially remaltiod uncha ad during tP-
last five years except for the south plant fonco which has boon moved furtnor south by
approximately 500 foot and additional asphalt parking which has boon added west of the plant
fonco. There has boon no discerniblo incroaso in radiation lovols, contamination lovels nor
chomical lovols in the environs near the plant sito as measured by our environmental monitoring
program.
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ENT3ONMENTAL SURVEILLANSE AND MONITORING PROGRAM

1.1 Gaseous Effluento (Exhaug1Al)t
/

Continuous isokinetic samplir'g is provided on all exhaust air stacks servicing areas in which
uncontained radioactivo matorials ate used, processed, or otherwiso handled. Those samplos are
analyzed on a wookly basis for gross alpha activity. Cortain stack samplos are analyzod for ,

ifluorido and/or bota activity,

Each stack's air flow is recorded weekly and used with the stack samplo data in dolormining the
quantity of radionuclidos roloased. The sampling analysis and record requirements for
radioactivity are outlinod in Tablo 1.

1.2 Llauld Eftluents (Sewe_f.1

Wasto liquid offluents from the SPC plant aro dischargod to tha munk.lpal sower system of the
City of Richland. Continuous sampling of this offluent stream occurs prior to its discharge into
the Richland municipal sewerage system por Tablo 2. Composited samplos are collocted daily
for uranium rand selected chemicals Monday through Friday. The Monday sample is reprosonta-
tive of the wooAond.

For each measuremont or samplo taken, the following Iritormation is recorded: (1) the dato, exact
place, and time of sampling; (2) the dates the analysos woro performod; (3) who performod tho
analysos; (4) the analytical techniques or methods used; and (5) the results of all analyses.

All records of monitoring activities and results, including all reports of rocordings from continuous
monitoring instrumentation shall be retained for a minimum of fivo (5) years. This period of

[ rotontion shallbe extended during the courso of any unresolved litigation regarding the discharge
B or when requestod by the Stato Authority.

1.3 Groundwater

The liquid waste managemont lagoons are monitored by sampling the "botwoon liners" leak
detection Systems monthly. If liquid is found, an investigation shall be initiated to determine the
source and magn!tude of the leak and appropriate correctivo action.

Test wolls around the periphery of th lagoon system aro utillzed to indicate whether leaks have
penetrated both upper and lower lagoon liners and have released any of the stored liquid
chemical wasto to groundwator. These test wells also monitor the concentrations and movoment
of chemicals in the groundwater. The test wolls would also detect groundwater contamination
from other leak or spill sources.

Tost welllocations relative to the storage lagoons are shown in Figure 2. A ground water study

I
is currently underway at the SPC site including placement of now wolls of a more current and
accepted design. A new monitoring well pattom is shown in Figure 2A.

The groundwater sampling program is outlined in Table 3.

1
-_ _ _
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The groundwator sampling program is outlinod in Tablo 3.

For each measutomont or sample taken, the followir.g information is recorded: (1) tho dato, exact a
place, and time of sampling; (2) the datos the analysos were performed; (3) who performod the g
analysos; (4) the analytical techniques or methods used; and (5) the results of all analysos.

All records of monitoring activitios and rea""',, including all reports of recordings from continuous
monitoring instrumentation shall be retained for a minimum of fivo (5) years. This period of
rotontion shall bo extended during the courso of any unrosolved litigation regarding the dischargo
or when requestod by the State Authority.

1.4 Environrnental

This part of the monitoring program supplomonts that previously doncribed and consists of
porlodic collection and analysis of samplos from the local environs, including ambient air, soll and
vogotation.

The " field" sampling program is outlinod in Tablo 4. Field samplo station locations are
diagrammed in Figure 1.

Soll samplos shal! be approximately 500 grams each collected from betwoor i cm and 5 cm
beneath the sudaco of the topsoil on a quartorly basis, i
The records of the analysis shall be retained for the life of the plant.
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| Table 1 Exhaust Air Sampling / Monitoring Matrix

Exhaust Stack Exh, JSt Oxidos ofp dloactMty Fluoride
Stack ID l.ocation Flow Nitrogen

. _ __

K-3 Room 100 W C C,S

K-6 NAF W C

K-9 Etch W C C,S

K-10 Une 1 POG W C C,S M

K-21 Room 182 W C
,

K-25 ELO W C

| ,

K-31 Une2 W C 0,S

K-32 Une 2 POG W C C,S M

U Og W CK-37 3

K-42 Laundry W C

| K-46 ELO Addition W C M

K49 SWUR POG W C

K-50 SWUR Room W C

K-52 Build #9 W C Gross beta
only

K-55 SWUR Shroud W C ;

C - Continuous isokinetic sampling.
M - Stack sampling at least monthly during operations.

Semiannually determine total (particulate + gaseous) fluoride.S -

W - Exhaust flow rates are recorded up to three times per day by Plant Engineering (Facility
Technicians). Weekly these values are averaged by Safety, Security, and Ucensing ,

(HST).
.
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Table 2

Uquid Effluent Sampling Matrix (Sewer)(1)

Daily (2) Daily (3) Monitoring (4) Sample
Parameter Averaoe Maximum Location Tvoe

Frecuency

Flow 400,000 500,000 gal Daily Waste Effluent Meter

|gal

NH as N 80 lb/d 125 lb/d Dally Waste Effluent Composite3

NO as N 750 lb/d 875 lb/d Daily Waste Effluent Composite g3

Fluoride as F 2,500 lb/d 3,150 lb/d Daily Waste Effluent Composite r
pH = 5.0 Daily Waste Effluent Composite

|Total
Suspended
Solids 300 mg/l 600 mg/l Weekly Waste Effluent Composite

Radioactivity
4Dai 9x10 pCi/mL

Max ) (562 ppm)5

|or
0.1 pCl

4Monthly 9x10 3
Max (5) pCi/mL 3
Yearly Max 1.0 Ci total

Action >0.1 ppm (1.6-7 pCl/mL) Investigate
Level (4) >1.0 ppm (1.64 pCl/mL) Shutdown

I
(1) Entries here are limits set by State Waste Discharge Fermit ST3919 and 10 CFR 20.

(2) The daily average is defined as the average of the measured values obtained over a
calendar month's time.

(3) The daily maximum is defined as the greatest allowable value for any calendar oay.

(4) Samples pulled are taken '>n weekday mornings and represent the day before except for
Monday morning which represents Friday, Saturday and Sunday.

|

(5) Based on' 3 wt% enriched uranium 1.6 pCi/gm.

;

a
_
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Table 3

Ground Water Sampling Matrix (1)

Monitoring
Parameter Frequency Location Sample Type

Fluoride as F Ouarterly Well Group B Grab

NO as N 1 per 6 months Well Group A Grab
3

NH as N 1 per 6 months Well Group A Grab
3

pH 1 per 6 months Well Group A Grab

Presence of liquid Monthly Lagoon interliner sampling system Grab

Gross Alpha / Beta Quarterly Well Group B Grab

Gross Alpha / Beta Semiannually Well Group C Grab

Monitoring Well Group A is Wells 1, 2, 9,13,14,15, and 16.

Monitoring Well Group B is Wells 1-7,11,12,13, and 19-21.

j _ Monitoring Well Group C is Wells 9,14,15, and 16.

L

| (1) The License Amendment application submitted for NRC approval in 1992 requests a
change in the groundwater sampling matrix. The change is to incorporate wells put inj

i by Geraghty & Miller,Inc. (see Figure 2A) that are moie environmentally correct. The now
' matrix would be;

Parameter Monitorina Freauency Location Sample Tvoe

Presence of liquid Monthly Lagoon interliner Grab

F,NO +NH (as N), pH3 3
and Gross Alpha / Beta Quarterly GM wells 1,5.6,7 and 8 Grab
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I
Table 4

EField Sampling Matrix

Sample Station Sample Type Sampling Frequency Analysis

1 Soll Quarterly Uranium

2 Soll Quarterly Uranium

3 Air Monthly Fluoride

4 Air Monthly Fluoride

5 Forage Monthly Fluoride
*

6 Forage Monthly Fluoride

E

I
.
5

I
I

!
'

I
|

1

O During the growing season only (April-October).

I
|

5
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APPENDIX B

~

Tables

- 1 Gaseous Effluent Data

2 Uquid Effluent (Sower) Data

3 Environmental Sampling Data --

Well

1 Data for Test Well #1

2. Data for Test Well #2

3 Data for Test Well #3

4 Data for Test Well #4

5 Data for Test Well #5

6 Data for Test Well #6

7 Data for Test Wolt #7

9 Data for Test Well #9
~

11 Data for Test Well #11

1 12 Data for Test Well #12

13 Data for Test Well #13

14 Data for Test Well #14

15 Data for Test Well #15

16 Data for Test Well #16

19 Data for Test Well #19

20 Data for Test Well #20

21 Data for Test Well #21
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Table 1

Gaseous Effluent Data
.

- I Microcuries Maximum Fluoride (ppm)

Year U Pu FP K3 K9 K10 K31 K32I _ .

1981 <20 <0.1 0.06 0.03 0.02 0.10

1982 <22 <0.1 0.07 1.87 18.60 0.02 0.11

1983 <24 <0.1 0.03 1.31 3.70 7.68 2.38

1984N <7 <0.1 0.07 0.45 1.60 0.01 0.12

1985 <15 <0.02A < 2.88 0.02 0.12 21.99 0.01 0.69I
1988 <17 0.0 < 2.8 0.04 0.28 0.53 0.02 0.25

< 2.7 0.008 0.08 0.15 v.02 0.041987- <17 -

< 2.5 0.06 0.07 0.18 0.01 0.081989 < 20 -

< 4.2 0.006 0.10 0.04 0.04 0.431989 <15 -

< 0.9 0.01 0.10 0.47 0.009 0.511990 <17 -

1991 <17 - < 1.7 0.005 0.11 0.47 0.008 0.04
i

I
I-

I
I

1 There was a reduction in total exhaust when some of the building exhaust systems wereI shutdown for maintenance during the July-August 1984 furlough.

2 Reported only for the first half of the year.
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Uquid Effluent (Sewer) Cata

Umit Daily Umit Daily Daily
Parameter Average Max Yea Average Daily Max

-

Flow (gal) SE+5 SE+5 1987 2.5E+5 3.8E + 5
1988 2.9ti+ 5 5.2E+5
1989 2.9E + 5 4.8E + 5

4E+5 ) SE+5 1990 2.1 E + 5 4.0E + 50

1991 2OE+5 4.0E + 5

NH es N 25 33 1987 6.5 22.53
(mg/t) 1988 5.8 16.3

1989 5.5 22.5
1990(1-6) e.9 34.2

(Ib/d) 80 ) 125 ) 1990(7-12) 12.5 67.90 0

1991 26.6 104.5

NO as N 600W 700 1987 232.4 537.93
(Ib/d) 1988 221.8 592.7

1969 226.4 723.8 g
1990(1-6) 294.0 567.7 5

750"I 875 ) 1990(7 12) 288.1 632.00

1991 385.4 913.5

Suspended 300 600 1987 53.8 284
Solids (mg/t) 1988 41.4 143

1989 43.4 150 E
1990 53.0 127 5
1991 77.5 203 !

Fluoride 2500 3500 1987 945.7 2513,7

(lbs/d)U) 1988 959.8 2097.4
1989 743.1 1850.7

g!1990(1-6) 1208.4 3119.4
2500 3150 ) 1990(7-12) 990.0 2583.90 5

1991 1547.1 3603.4
~

E

I
I

1 Changc in units or limit due to revision of state discharge permit.

n
.

__ _
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Table 2 (cont)

Uauld Effluent (Sewer) Data

IUmM Daily Umh Daily Delly
, Parameter Average Max Year Average Daily Min

|
'

pH a 5.0 1987 9.4 6.0
1988 9.0 7.1

1989 9.5 7.1 |;I |
1990 9.0 6.4
1991 8.3 4.5

.-

Yearly Total

Uranium (Cl) 1.0 Cl/ Year 1987 <0.064 |

1988 <0.068 |

'g 1989 <0.067

iN 1990 0 052
1991 0.058

-
_

tI

I |

I
I
I

I
I
I
I
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Iable 3

Environmental Samplina Data

_

Station Station Station Station Station Station |
No.1 No.2 No.3 No.4 No. 5 No.6 a

Type of Sample Soll Soll Air Air Forage Forage

Mo. Otr Mo. Otr Mo.(8) Mo.(*)
Frequency Otr Otr Avg Avg Otr Avg OtrAvg

Units Yr/Otr U (ppm) U (ppm) F (ppb) F (ppb) F (ppm) F (ppm)

87-1 0.4 0.4 0.10 0.07
87-2 0.7 0.6 0.13 0.13 3.4 3.2 3
87-3 1.1 1.1 0.20 0.14 5.2 7.6 5
87-4 0.1 0.1 0.19 0.18 9.3 10.3

88-1 0.5 0.3 0.14 0.14 g
88-2 2.1 1.2 0.14 0.08 2.5 2.8 g
88-3 0.3 0.5 0.12 0.14 2.5 2.5
88-4 0.3 0.3 0.11 0.10 2.4 2.5 g
89-1 0.1 0.1 0.48 0.09 5
89 2 0.5 0.2 0.15 0.09 3.0 2.7
89-3 1.0 2.2 0.23 0.14 2.8 2.6 g
89 4 1.3 0.3 0.12 0,07 0.9 0.9 g
90 1 0.2 0.3 0.17 0.10
90-2 0.2 0.5 0.11 0.08 1.9 1.4 5
90-3 0.3 0.8 0.10 0.09 2.3 2.7 8
90-4 0.6 0.6 -0.12 0.06 3.8 3.8

; 91-1 0.3 0.4 0.11 0.07
91-2 0.2 0.3 0.11 0.06 3.8 4.1
91-3 0.4 0.3 0.13 0.11 5.6 4.8
91-4 0.3 0.2 G.11 0.12 8.2 4.7

Umit 19 @ 3 w/o(W 0.5(4 40( )

E

(*) During growing season only (Apnt-October).

M EPA acceptable level,30 pico Cl/gm

' W WAC 18-48-130.

M WAC 18-48-120

I
B..

.__ _ __ _ _ . . _ _ _ _ . - - _ __- - . _ - - . _ _ - - .
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i l Alpha NO ppm NH ppm3 3
Yr/Otr pCl/t Beta pCl/t F ppm as N as N pH;g ;

= - 1

i5 ' Well #1

{.
87 1 57,3 43.3 3 30.5 7.23 7.5
87-2 14.6 33.3 2 52.41 51.25 6.9
87-3 15.7 19.1 3 35.47 25.62 7.6'

: 87-4 75,4 92.4 6 39.6

88-1 49.4 39.0 5 64.16 52.03 7.2
'

88-2 15.4 30.0 3
: 88-3 5.89 14.5 1.8 36.55 54.36 7.6
j 88-4 10.5 17.6 4.7

89-1 12.9 14.1 3.4 62.54 46 59 6.6
jg 89-2 5.06 9.85 6
;g 89-3 13.4 11.3 1.5 44.5 38.83 6.8
~

89-4 22.1 14.2 4.2

;g 90-1 29.1 14.3 4.3 44.05 63.67 7.6
|3 90-2 18.8 12.7 3.9
1 90-3 1.7 10.5 3.2 35.69 33.39 7.3 ,

! 90 4 19.7 19.4 5.3
'

: 91 1 46.4 23.2 6 46.99 43.48 7.4
91-2 18.S 16.7 4.2 ;

i5 9i-3 14.0 23.3 4.0 3e.72 71.44 7.7
|3 91-4 33.3 9.31 4.7 29.19 31.06 7.7
4

tI i

I
I

I
I
I
I
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I
NH ppm |Alpha NO ppm 33

Yr/Otr pCl/t Beta pCl/t F ppm as N as N pH

W ell # 2

87-1 33.0 66.3 5.0 30.5 51.25 7.5

87-2 44.6 45.8 6.4 44.73 35.72 6.8

87-3 35.3 34.7 6.0 37.73 43.48 7.9

87-4 29.4 37.6 5.0 12.42

88-1 31.3 65.0 7.0 25.75 24.07 6.9
88-2 19.6 47.2 5.0 .

88-3 27.1 52.5 4.9 57.54 3.49 7.2
88-4 45.8 43.9 7.1

89-1 22.2 17.4 12.9 37.5 17.08 7.1

89-2 11.5 10.1 5.8
89-3 13.7 10.8 4.0 60.77 3.88 6.0
89-4 7.92 11.5 5.2

90-1 13.6 16.9 6.0 22.36 31.06 7.0 g
90-2 10.0 11.5 6.5 g
90-3 7.43 12.6 5.8 45.86 22.52 7.0
90-4 16.7 16.8 6.0 g
91-1 12.6 16.3 7.0 22.36 21.74 7.0 3
91-2 11.5 13.6 5.6
91-3 6.54 18.0 4.0 8.04 13.74 7.9 g
91-4 10.8 7.98 3.4 29.19 31.06 7.7 3

_

E
5

I
I
E

I
I
I
a

_ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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I NH ppmNO ppmAlpha 33
Yr/Otr pCl/t Beta pCl/t F ppm as N as N pH

- ~ Well #3

87 1 2.36 23.1 0.5
'

- 87-2 2.8 27.2 0.5 28.69 4.66 7.8
87-3 2.34 19.1 0.4
87 4 4.73 26.6 0.8 7.77

08-1 1.01 23.0 2.0
88 2 2.85 23.5 0.4,

.
88-3 3.28 24.1 1.0
88-4 1.68 20.0 1.6

89-1 3.75 8.58 04
89-2 1.8 10.70 0.4

5. 89-3 2.53 9.92 0.44

89-4 2.3 9.2 0.5

90-1 0.88 8.77 0.5

I- 90-2 2.46 11.0 1.0
'

90-3 1.77 8.01 0.6
90-4 0.81 8.19 0.4

I. 91 1 0.48 9.57 1.0
91-2 1.2 12.7 0.3

, B 91-3- 0.49 7.72 < 1.0

5 91-4- 3.77 8.82 0.4
._

.

: g

I
- I

: g
|

n-

I
.
8
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Alpha NO ppm NH ppm i
3 3

Yr/Otr pCl/t Beta pCl/l F ppm as N as N pH

Well#4 |
'

87-1 2.01 24.0 0.4
87-2 1.93 19.0 0.6 25.07 4.66 7.5
87-3 2.39 22.0 0.3 1

87-4 2.21 18.4 0.5 3.11

88-1 2.6 12.9 0.4
88-2 1,73 18.2 0.3
88-3 2.67 2 1.7'

88-4 1.88 1. 1 0.5

89-1 2.81 6.01 0.4
89-2 1.19 6.78 0.4
89-3 2.34 10.3 0.4
89-4 2.67 7.91 0.4

90-1 0.71 8.04 0.5 i

90-2 4.72 13.3 0.4
90-3 3.43 11.0 0.5
90-4 0.15 10.5 0.4

91-1 2.59 8.87 < 2.5
91-2 1.83 14.1 0.4
91-3 1.64 12.1 <1
91-4 2.65 7.02 0.4

I
I
I
I
I
I

L I
a
_

. _ _ _ _ . _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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NH ppmNO ppmAlpha 33
VUCtr pCl/t Beta pCl/t F ppm as N as N pH

,.I = = + -
. W ell # 5

"b7-1 1.13 20.7 0.3
87-2 0.03 5.45 0.7

~

37-3 0.38 6.38 0.3

_ -4 0.68 7.22 0.3 3.1187
,

- 88 1 1.05 23.2 0.3
88-2 1.89 5.34 0.24
88-3 0.472 6.02 0.3
68-4 1.41 6.59 0.5

89-1 2.13 8.51 0.4
89-2 0.86 3.22 0.3
89-3 2.53 9.92 0.4
89-4 0.58 6.2 0.3

90-1 0.82 5.27 0.4I 90-2 1.01 6.78 0.4
90-3 1.64 7.47 0.4
90-4 0.33 5.31 0.3

91-1 1.54 6.16 < 2.5

91-2 1.15 10.4 0.3
91-3 0.58 7.18 <1I 91-4 0.45 2.51 0.2

I -

I
g

.

I

I
I
I
I
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Alpha NO ppm ' NH ppm I,,--
_.

-

3 3
Yr/Otr pCl/l Beta pCl/t F ppm as N as N pH

_ -- . mm ow
Well#6

m .. __..z---

87-1 .59 12.6 0.3 $ g
87-2 .98 9 59 0.4 g
87-3 .55 0.32 0.3
87-4 1.08 20.3 0.3 3.11

88-1 0.868 14.3 0.3
88-2 1.62 10.0 0.27
88-3 2.18 10.3 0.3 3
88 4 1.15 9.E9 0.5 3
59-1 1.94 7.95 0.4
89-2 2.72 3.72 0.3 g
89-3 1.44 5.67 0.3 3
89-4 1.2 5. .- i 0.4

90-1 0.82 5.75 0.4 3
90-2 1.3 6.47 0.4 5
90-3 1,41 7.61 0.4

..

90-4 0.95 7.26 0.3

91-1 2.25 6.07 1.0
91-2 0.245 5.6 0.3
91-3 .25 9.74 <1 g
91-4 3.42 6.94 0.3 |

N

&
E-

I
I
E

I
I
E

a
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Alpha |
, NH ppm' NO ppm 33

Yr/Q:r pCl/t Beta pCyt F p p m. L as N e.s N pH

I I . Well #7
-,

1,..
,

w __ . --
..

87-1 1.37 6.62 0.3

5 87 2 0.96 2.69 0.3

87-3 0.67 5.3 0.2

87-4 0.96 4.7 0.4 3.11

. BB-1 1.34 3.91 2.0
88-2 1.04 3.71 0.24

88-3 0.972 7.47 0.2
- 88-4 1.27 4.25 0.4

69-1 1.26 6.66 0.2

89-2 0.73 1.3 1.1

I 89-3 1.36 5.69 0.2

89-4 0.95 4.97 0.3

3 00-1 1.43 4.14 0.3

3 " 90-2 0.59 5,31- 0.2

90-3 2.28 6.67 1.4

90-4 1.0 4.53 0.4

I 91-1 2.38 6.61 1.0

91-2 0.771 6.67 0.3
91-3 0.68 5.64 <1I 91-4 3.83 5.03 0.3

-

,-=

I -

I
I
-

d

I
I
I !

I
_
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-u m
Alpha NO ppm NH ppm3 3

Yr/Otr pCl/t Beta pCl/t F ppm as N as N pH
i

Well #9
- .

87-1 87.6 76.2 74.54
87 2
87-3 84.1 56.2 8.0 77.94 104.83 8.0
87-4

88-1 192.0 128.0 41.79 23.04 7.7
88-2
88-3 54.3 44.3 9.3 61.83 45.04 7.3
88-4 101.0 50.8 5.93

89-1 87.8 32.6 6.9 20.33 24.07 6.4
89-2
89-3 45.4 18.9 7.5 83.13 38.83 6.8
89-4

90-1 32.1 30.2 24.6 98.04 947.33 10.0
90-2
90-3 23.9 10.2 41.7 66.19 590.14 9.7
90-4 48.0 869.68

91-1 25.5 260,13
91-2 20.0 4.53 22.0 180.92
91-3 7.36 11.9 11.9 88.33 211.21 9.6

| , 91-4

.
5

I
I
I

| I
I

I
|
,

| |
,

B
.

_ _ _ _ _ _ _ _ _ _ . - - -
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NH ppmNO ppm- Npha 33
- Yr/Otr pCl/t Beta pCl/t F ppm as N as N pH

Well #11

87 1 1.84 6.05 0.2
87-2 3.7 10.5 1.4

87-3 0.75 10.1 0.4
|
| 87 4 1.57 7.44 0.5 1.55

~

88-1 2J A 6.45 1.6
88-2 0.65 12.1 0.27
88-3 1.63 5.46 1 0.3
88-4 1.11 11.3 0.6

89-1 5.08 10.1 0.3
89-2 0.95 5.51 0.4

1 89-3 3,06 5.04 0.4
L 89-4 1.7 5.54 0,4

J 93 1 2.21 6.06 0.3

h 90-2 3.15 9.22 0.5
90-3 1.31 8.2 0.5
90-4 0.23 5.87 0.6

I 91-1 1.45 9.49 1.0
91-2 20.0 4.53 0.4

| 91-3 0.84 9.6 <1

R 91-4 1,39 5.83 0.3

I -

1
,

1
,

_ _ _ _ _ _ _ _
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NO ppm NH ppmAlpha 3 3
Yr/Qtr pCl/t Beta pCl/t upm as N as N pH

_

- Well #12 j

87-1 0.38 6.91 0.2 g
87-2 2.17 8.74 0.2 g
87-3 1.27 5.77 0.6
87-4 1.21 6.31 0.4 2.33 g-
BB* 0.438 8.12 0.4 3
88 2 0.31 6.41 0.3
88-3 0.962 1.91 0.3 g
88 4 1.25 4.9 0.7 g

~

89-1 2.14 7.63 0.5
89-2 0.15 3.91 0.3 g
89-3 2.52 3.36 0.3 3
89-4 2.48 7.83 0.3

90-1 1.51 5.63 0.3
90-2 3.08 7.88 0.5
90-3 0.74 4.77 0.4
90-4 1.0 11.0 0.3

91 1 2.33 4.49 1,0
91-2 1.6 6.28 0.5
91-3 0.66 3.23 36.0
91-4 3.5 2.87 0.4

E
B

I
I
I
I

E
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NH ppmNO ppmAlpha 33-

Yr/Ott p.^"I Beta pCl/l F ppm as N as N pH

I Well #13

87 1- 0.81 3.09 0.3 3.16 1.55 8.1

1
87-2 0.59 3.79 0.5
87-3 1.21 5.14 0.2
87-4 1.73 6.36 0.5 3 11

88-1 0.437 6.75 0.3 7.0 1.55 7.9

88-2 0.0 3.24 0.3
/

88-3 1.52 4.89 0.2 12.98 0.62 8.1

88-4 2.29 3.84 0.5

89-1 1,57 6.56 0.4 5.4A. 0.78 8.2

89-2 2.68 6.41 0.4
89-3 1.51 3.89 0.3 3.84 0.85 7.6

89-4 2.07 5.39 0.4

90-1 2.76 3.34 0.4 6.1 0.62 7.5

I 90-2 1.4 3.54 0.4

90 3 1,19 4.74 0.5 3.84 0.62 7.0

90-4 1.22 6.27 0.3

91-1 0.9 2.48 1.0 38.18 0.78 8.1

91-2 1.45 7.77 0.4
91-3 0.84 5.61 <1 9.71 1.86 8.2

I 91-4 1.96 3.0 0.3

1
-

1

I

I

|

_ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _
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INO ppm NH ppmAlpha 3 3
Yr/Otr pCl/t Beta pCi/t F ppm as N as N pH

Well #14

87 1 64.4 42.5 62.35 21.74 7.6
'87-2
87 3 2.49 35.7 64.16 43.48 7.8
87-4

88-1 72 8 53.2 42.02 25.62 7.0
88-2
88-3 33.0 27.4 2.7 46.92 17.08 6.9
88-4 23.2 28.5 4.3

89-1 19.8 19.6 3.1 56.48 1.94 6.7
89-2 g
89 3 17.8 11.8 3.7 63.93 9.32 6.6 g
89-4

90-1 15.7 15.1 3.7 58.96 26.4 7.2 g
90-2 60.32 9.6 3
90-3 17.9 18.3 6.3 56.48 22.91 7.3
90-4 1.22 6.27 0.3 g
91 1 0.9 2.48 1.0 38.18 0.78 8.1 m
91-2 22.9 22.5 9.0
91-3 12.0 26.6 58.73 20.97 8.0
91-4

E
E

I
I
I
I
I
I
a..
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NH ppmAlpha NO ppm 33
Yr/Otr pCi/t Beta pCi/t F ppm as N as N pH

I _

Well #15
'

87 1 65.3 74.8 63.93 62.12 7.7

87-2
87-3 59.41 97.06 7.8

87-4

88-1 94.7 123.0 58.96 93.18 7.4

88-2
88-3 59.9 63.2 8.0 38.38 27.95 7.2

I 88-4 64.1 55.9 7.8

89-1 64.7 26.1 7.6 64.16 65.23 6.2

E 89-2'

g 89-3 71.4 19.7 6.3 63.93 93.18 7.6'

89-4

90 1 35.4 27.4 7.5 48.34 62.12 7.3I 90-2
90-3 32.3 35.4 27.8 46.54 58.24 7.5

| 90-4 17.0 23.6 14.4

91 1 26.6 18.0 15.0 41.11 43.48 7.6

91-2 39.6 17 13.8,

! E 91-3 13.5 S.2 43.82 93.18 7.2

5 91-4

I
I
I|

|I

,I
|

|

|I

I
- - - -
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_.

Alpha NO ppm NH ppm3 3

Yr/Otr pCl/t Beta pCl/t F ppm as N as N pH

Well #16 [
_ _

8b1 0.62 14.8 1.36 51.25 8.1

87-2
87-3 0.86 8.48 2.26 166.95 82
87-4

88-1 0.261 7.07 1.13 24.07 7.6

m2
88-3 0.143 10.6 2.3 1.76 15.53 7.9

88-4 1.77 9.0 5.0

89-1 0.53 9.08 4.4 5.65 20.19 7.1

89-2 g
89-3 0.55 5.G 4 4.0 2.48 7.77 6.4 3
89-4

90 1 3.45 9.67 2.1 7.45 31.06 7.9 g
90-2 3
90-3 0.81 2.03 5.8 1.81 19.02 8.8

90 4 0.03 16.3 3.4

91-1 0.23 3.8 4.0 0.45 17.0a 8.6

91-2 1.4 3.21 4.0
91-3 0.37 7.59 1.08 20.19 8.6 g
91-4 5

B
B~

I
I
I
I
I
I

I
El
_

- - - - - - - - - - - - _ _ _ . _ _ _ . __ __
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I NH ppmNO ppmNpha 33
Yr/Otr pCl/l Beta pCl/t F ppm as N as N pH

Well #19
,

87 1 0.7 7.59 0.2

I 87-2 3.59 5.84 0.4
87-3 1.18 10.7 0.3
87-4 1.65 9.21 0.3 1.55

88-1 1.87 11.6 0.3
88-2 3.12 6.1 0.24
88-3 2.51 9.7 0.3
884 1.37 12.9 0.41

89-1 2.94 5.51 0.2
89-2 5.94 10.5 0.3
89-3 1.91 6.32 0.3
89-4 3.38 5.39 0.8

90-1 2.8 10.1 0.3I 90-2 3.02 7.8s 0.4
904 0.8 0.38 0.3
90-4 0.54 10.4 0.3

91-1 1.09 2.67 < 2.5

91-2 1,42 4.31 0.4
91-3 0.66 7.14 <1I 91-4 3.86 3.61 0.2

I
I
I
I
I

I



_ _ _ _ _ _ _ _ _ _ . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - -

I
EMF 14, Rev. 3

Page B 22

I
NO ppm NH ppmAlpha 3 3

Yr/Ctr pCl/t Bota pCl/t F ppm as N as N pH

Well #20
_ _ _- _ , . - - -

87 1 2.21 6.7 0.2
87 2 1.14 7.99 0.4
87 3 2.07 7.96 0.4
87-4 1.02 8.05 0.3

88 1 2.7 6.58 0.3
88 2 2.04 5.23 0.3
88-0 0.739 7.16 0.2 3
88-4 0.85 6.8 0.0 3
89-1 1.97 5.26 0.5
89-2 1.02 2.11 0.3 g
89-3 1.48 7.04 0.3 3
89-4 1,63 4.78 0.4

90-1 1.1 3.78 0.3
90-2 2.89 6.25 0.4
00 3 0.75 4.68 0.4
90 4 1.24 16.2 0.4

91 1 0.71 4.25 1.0
91 2 0.959 4.98 0.3
91-3 0.17 4.83 <1
91 4 6.22 2.28 0.3

,_,

B
B

I
I
I
I

| I
I
I

..
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I NH ppm )NO ppmAlpha 33
Yr/Otr pCl/l Bota pCl/t F ppm as N as N pH |

I .
;. . _ . _ _ . , ___

Wall #21

87 1 1.8 4.45 0.2 I

87-2 2.22 5.54 0.3 !
'

87 3 2.44 5.27 0.4
I

87-4 1.94 4.97 0.3 1.55
.

f88-1 1.45 0.5 0.3
88-2 2.74 7.52 0.24 ;

88-3 1.63 2.24 0.3 ,

. , . ,

g 08-4 1.74 5.31 0.9
'

09-1 0.56 12.4 0.5
89-2 2.69 2.71 0.4I I

89-3 3.71 6.44 0.3
89-4 3.1 5.2 0.4

-

90 1 2.52 8.82 0.3I 90 2 0.62 3.06 0.4
90-3 0.63 8.04 0.5
90-4 1.84 12.9 0.3

I 91 1 1.66 2.63 < 2.5

91 2 0.7 5.74 0.4
91-3 .74 6.01 < 1.0I 91 4

I
I
I
I
I
I

.
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