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wnat hea teenm she annual discharge of wraniuws 0 the Lagooms?
Please cc~r.irz your best estimate of the .rviuwm aissnarge to the
estimatel ischarge in the wranium oxide I35 3 the varicus Envircmmenzal
Reports ‘iilerda 1-5) submiisted for licemse rziifieation or renguwal.

Response

The annual discharges of uranium to the lagoon system are provided
below. The basis for these data is Exxon luciear's special nuclear
material safeguards measurement program, in w~ich the total measured
balance as of 3/29/30, plus 100 kg for the non-measured period of
October, 1979, was pro-rated by the amount of UF. throughput per
year, Since October, 1979, actual SNM safeguardé measurement data
have been used.

Uranium Discharged

Year To Lazoons (kg)
1971 .4
1972 283.2
1973 25,4
1974 327.4
1975 522.1
1976 §82.6
1977 770.4
1978 1035.3
1379 14271
1980 1333.6

The amounts of uranium previously estimated (i.e., in the Uranium
(xide Fuel Plant EIS, and Exxon Nuclear's Suppiementa! Environmental
Reports Ji-14, Add-1 and JN-14, Add-3) to be discharged tc the
lagoon system were on the order of 0.5 pounds per day or 180 kg/year.
The data pressnted in the above table were gznerated in 13380 and
represent Exxon Nuclear's official uranium inventory in the lagoon
system, DJue o the pro-rating of the measur2Z uranium balance in
1380, trz official uranium values do not coroare favorably with
previously estimated values.
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Responce =

Over the years, Exxon Nuclear has taken and anaiszed la:zon
samples for two main purposes; (1) to provide uranium inventory
estimates and (2) to provide source term information fce
lagoon leak investigations. N4a, Al and Zr have not beer
analyzed for in lagoon sampies, nor does EZxxon uclear conduct
an on-going routine iagoon sampling program (otrer than for

SNM inventory purposes,. Howaver, lagoon sample data that are
available are surmarized in tne f2llowing secticns.

Lagoon Ligquid Samples on 9/29/83

A single sample was taken from each lagocn and aralyzec “or
fluoride, nitrate, ammonia and sulfate content; the anaiytical
results of these samples are summarized telow.

High [2zm) Low (ppm) 2ve. ﬁ
F 25,000 9,002 18,50
NHy = NO3 (as N) 103,23¢C 6,150 42,72
SO4 §2,250 1,080 30,10

Uranium Content of Lagoon Liquid Samples for Pericd
of January, 1979 1hrough May, 1980

lieekly sampies were collected frem each lagoon during this
period and analyzed for uranium content; the analytical results
of these sz~2les are summarized telow.

Menthly *verage
Uranium Concentraticrs (pom)

Year Month High Low nie,
1979 January 145 12 30
February 134 65 21
March 193 37 213
April 187 57 20
May 216 90 "3
Jure 283 175 2
July 225 214 233
August 293 18] 283

O wWww



Monthly Average
Uranium Concentraticns (pgm)

fear Month High Low Ave,

1979 September 285 229 255
October 307 231 26%
November 228 - 179 204
December 272 117 185

1980 January 244 130 187 -
February 194 36 121
March 257 59 163
April 343 59 221
May 273 38 183

6.2.3 Chemical Characteristics of Lagoon Liquid for Pericd

of February through October, 1978

weekly samples were collected from each lagoon during “his
period and analvzed for uranium, fluoride, nitrate, amronia
and sulfate content; the analytical results of these sz2mples
are summarized below.

a) Uranium

Monthly Average
Uranium Concentratians {(oom)

Manth Hign Low Ave.
February 160 150 155
March 142 5 82
April 116 107 112
May 122 7 80
June 163 97 122
July 206 115 131
August 379 194 277
September 351 175 265

QOctober 314 101 208



b) Fluoride

Monthly Average
“luoride Concentrations z:m)

Month =1an Low Ave.

Febr.z~ "=,000 9,600 10,800
March 12,380 1,790 7,880
Apri’ 72,330 11,070 11,700
May 23,330 1,080 14,430
June 22,400 14,870 18,380
July 11,010 5,550 8,780
Augus* i<,540 17,810 24,380
Septewcer 23,900 19,200 22,050
Octoser 35,400 14,880 25,660

¢) Nitrate + Ammonia

Monthly Average
"“=. + N0, (as !l) Concentratiors (zzm)

Monta “igh Low Ava,

Februzss 37,980 12,270 22,125
Marca T=,550 1,580 9,00:
Apri’ "3,840 12,820 148,330
May 22,260 2,440 13,530
June 27,330 14,820 21,190
July 23,470 17,350 21,52¢
August 21,860 30,520 36,110
Septencer 21,330 24,310 30,130
October 23,190 14,670 23,210

Monthly Avarage
Sulfate Concentrations (z:z+)

Month 4igh Low Ave,

Februa=y 11,930 1,180 6,569
March 22,390 800 5,180
April 2,300 6,740 8,020
May 2,660 1,130 5,330
June 15,200 820 8,930
July 13,030 1,230 8,170
August " 3,940 3,240 10,03¢C
Septs—rcsa: 23,380 16,220 21,3C%

Octotz~ 174130 4,020 10,722
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Resgonsa

Uraniun-to-chemical ritios have been calculated “rom data contained
in Tadle 3.5 of JN-14, Add-3 and from those present2d in the response
to quescion 6.2 (see sa2ction 6.2.3, above). Thesz ratios are
presented in Table 6.3 (attached). From these da<a it is seen that
the average uranium-to-chemical ratios for the period of February
througn October, 1378 nave exceeded those based on Tadle 3.5 of JN-
14, Add-3 by factors of >26, >25 and >89 for fluoride, nitrate +
ammonia (as ), and sulfate, respectivaly. Howevar, from experience
with the recently inszalled ion-exchange system in or2 of *he UF.-
V0, conversion lines, it is anticipated that the Jranium-:o-cheméca1
ratios of liquids discrarged to the lagoon syst2= in the f.ture

will be more in the ringe of those based on Table 3.5 of JN-14,
Add=-35.

To yorr “moulsize, “ave 8otl colum studies besw erizr:i om soil
enaraazertetian 27 tncee underlying the BIC eizaf I° &z, rlezse
deserilz the rate o7 ravel of the various chem:2z.8 2zvziined inm
tag LGgoom 17 & LeaA uire to ocowr,

Responss

We are not aware of any such soil column studies. The most appropriate
discussion of the sorotion characteristics of the soil for these
chemicals, along with the rate of travel in the groundwater, is
contained in Document llo. BNW/JN-68, "Environmentel Aszects of the
Waste Storage Lagcon" {copy attached).

Moo 40

Ty T PP O P T g b e gt : P o
WLaT L8 ine L2aziom (iigtance and directiom friv the lagsoms) of

the nearest ell that ia used for drimking water’
Response

The nez~est well thnat is used for drinking water is located 2.14
miles west (7°33' soutn of west) from the lagoon systenm.
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Degariie =2 ocuzas of leake from the Lagooms = Zaze. Briefly
$

aurarise The aavicoma taken to prevews rajocwrrineed.

Res:onse

The hissz=. of x=zan lagcon leaks an: :z:sociatew corrective actions

-

is surmarizad in Table 6.6 (attached,. i

Plagcaz “orien dimeraiona ¢

the flocrs af eaan Lagoom.
Resoonse

The di=essions of the lagoon floors are provided below.

-

b, Length (north-so.zn (ft.) Width (east-west)(74.)

s 1 20 228

Ke. 2 101 235

. 3 346 20

WS & 244 202
Sanzzit 276 14.5
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lagzon =miz than 728 bean mentiomed :rericusly. Readings taken at
tess ve e 1, 2, and tc a lesser degrezz, teet uall 11 seem to lend
verifizzsion to e presence of this ncrchweaterly flow. The
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ugatiom =ham <p. wrat oomtamingnits v Jnat quaniities could be
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The skz=== refarred to above was not 2::ached to the questions.

However, -+ is assumed that it 1s orn2 t~at was prepared by a consultant

followir: a orief study of the ENC <25t well system in September
and Octo=zr of 1377 and January, 1972, ind which is shown in Figure
T.2=E;



Supolerenzi, water elevation informat‘cn is presented below for the
resoective test wells.

Test Water Test Water
well Elevation well tlevation
. MSL (ft)* Ho. ML gftz*
1 353.36 9 353.29 _
2 353.33 10 353.35 .
3 353.39 1 353.50
4 353.39 12 353.45
5 353.45 13 353.48
) 353.46 14 353.06
7 353.42 15 353.06
8 353.56

(*) Average of 10 measurements gach for test walls |
through 13 between March 3, 1330 and January 21,
1931; average of 5 measurs—2-:s each for tast wells
14 and 15 batween September "3, 1980 and January
21, 1881,

These czta show that the groundwater 27svation at test well no. 8

is higrer than that at any of the otnzr zest wells, thus supporting
the conceat of generally easterly fiz~: also, the groundwater
glevations at the test wells west of t-2 lagoon systzm are higher
tnan those at test wells east of the “2j00ons. Further, these data
supsort =ne concept of localized nori-wardly flow of the groundwater
in the vicinity of the lagoon system.

It is 2also tn be noted that chemical characteri:tics of water in
the test wells indicate a flow direct‘on which parallels lines
betwegn zest wells 1 to 14 and 2 to 13, respectively (see Table
7.3«6).

Furtner, nistorical data and inforra<:n concerning tesi well
sample results and observed defects in lagoon liners support the
data presanted above. . For example, ‘n 1373, analytizal results of
test well samples indicated that ther2 was a leak from the north
lagoen (at that time, only lagoons 1 and 2, and test wells 1, 2, 3,
4 and 3 sxisted). The north lagoon wazs emptied, clieaned and the
Petromat liner inspected. Figure 6.3-7 (attached) i1s a copy of a
diagram from the subsequent investigation report, which shows the
lozztions ("x" marks) of observed dafezts in the lagcon liner,

Figures 5.8-2 through 6.8-13 show th2 historical chemical characteristics

of grouriwater samples collected from test wells 1, 2, 3 and 4.



Thase cata show tnat the grc,ﬁi ter 2levation at test well no. 8

is higher than that azt 22y of the siner test wells, thus supporting
the conczot of generally eas teriy ficw; alzo, the jroundwater
elavations at the test walls west o =~2 lagoon system are higher
than those at test wells east of trne l12300ns. Furtiner, these data
support the concept of localized noriraardly flow of the groundwater
in the viginity of the azoon systam.

It is also to be noted tnat cnemical cnaracteristics of water in
the test wells indicate & flow dirscticon ﬂnicn parailels lines
between test wells 1 %o 14 and 2 to 13, respectively (see Table

7.3-6).

Further, historical data and informatica concerning test well

sample results and cbserved defacts ‘n lagcon liners support the

data presented above. ror exampie, in 1973, analytical results of

test well samples indicz:ad that there was a leak from the north

lagoon (at that time, only lagoons 1 and 2, and test wells 1, 2, 3,

4 and 3 existed). The rorin lagoon wis emptied, cleaned and the

Petromat iiner inspectes. Figure §.3-1 (attached) is a copy of a

diagram from the sudbsequant invastigaticzn report, wnich shows the
ocations ("x" marks) of odpserved deecis in the lazoon liner.

Figures 5.8-2 tnrough 6.2-13 show tne nistorical cnemical characteriszics

of grouncwater sasples calliected fro~ <ast wells 1, 2, 3 and 4.

T e s -
o v il e

Teges welle 2 and 3 rave ehom e rrigsvze ;P [Tuoriie, ritrate anZ
su.fur. Teat wells 17, 4, I, ma ? hzve indiazted -he presence of
mivrate and vell 7 zhe rresense of #.lfw. Tha presi imity of thnese
Wwe-ls to cre toe of the iinzs [ex2ers rwrmier 10) :r.;' the distance

secargtiry them poses :ti.2 'css..zi*.'r,, 27 naxrrou eomiaminant plumes

-~

(narrow duz to the shors Aistarces From possible release points)
mz,ratznv, wundazected, 2vueen the teat vells along the easterm

stde 0F the lageone. (am jou deasrile she likelihocZ or probabilit:
o $he weass 3yatem cezeesing lzaxs zaswring she usgrade between
linze gy3vem does not wery?

First, tne "detween-linars Jeak non1.3r1ng syster" Zoes work; a
defect in the upper Hypalon liner of lagoon no. 2 wes detected by
the respective leak monitcring systenm.

second, since the fluoride, nitrate and suifate are intimately
mixed in the lulor= system, the ue.ﬂ‘: ‘on of cne of these chemical
characteristics in the zrourZuzter should be azcompanied with

de .-_t on of the other cnemizal characteristics if the source of
contamination is of lagcon c¢rigin. This has been shown to be the
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At least quarterly, a vacuum is drawn on each sampling nszad. If
liquid is obtained from a sampling head, it is analyzed for flucride
content. The following investizative action would be initiated in
the event that a significant cuantity of 1iquid with a fluoride
concentration of mo~e than 3 mg/i should be pumped from any between-
liner sampling nead.

Determine the lower Hypalon liner intagrity by: activation of
the sampling heads located between the lower Hypalen liner and
the original Petromat liner of lagoons 1 and 3 (4 sampling
heads for each of these two lagoons); sampling the 3 dry wells
associated with the "French Drains" located uncar the lower
Hypalon liner of lagoon 4; maximum utilization of the lagoon
test wel) system.

If a significant leak is detected in the upper liner of a lagoon,

it will be scheduied for repair, expeditiously. Liguid waste from
the leaking lagocn would be pumped into the other lagoons. Our
normal practice is to maintain the liquid level in each lagoon at
(or below) the "“safe cperating level®. In this menner, thersz is
normally ~2 feet of unused storage capacity in each Tagoon which
would be zvailable in the event {as nas been experienced) that a
lagocon had to be removed from service, emptied, cieenad and repaired.

Responss

None. With the groundwater flow being to the north and then east
where similar chemical contamination currently exists from other
sources, and where there are no drinking water wells, we feel that
no remedial action beyond that which has already takan in providing
bettar lagoon liner and leak monitoring systems is warranted.

e EOrTTRnT

-

- '3 s s 7 Fi s S0 Lormanl T
DescriZe ctre 21 tioval monisor wells to be trasalled and
1
o

the adegugey ¢ tre overall momitorir; well sysiem zo define the
eontamirant plume in zroundsgter syszems.

Response

Figure 6.12 (attached) shows the additicnal test weils (nos. 1 and
15), as well as the other 13 test wells, in relaticn to the lagoon
system. Tnis figure is drawn to scale, and pertinent distances are
shown in this figure. (The test well locations shown in Figure



7.2-2 are nit to scale.) These two additicnal test w2lls were
instailed in September, 1220, and rave been sampled wzekly since
then, '

As ciszusszz: in our response to question €.8, extensive groundwater
elevation -zzsurements at the 15 test wells show tha* the general
diregztion o° sroundwater flow in the vicinity of the Z'C plant is
to the easz. Similarly, tne directicn of groundwater flow in the
immediate ."zinity of the lzzo0on system is to the norin. As such,
the currar: system of test wells is considersd adequate to detect:
leaks from 72 lagoons, and to track resulting contarmination plumes

to the souzrzrn edge of the DOE property, as discussed in our
respense to juestion 6.11.

As discussz: in our response to question 6.3, supported by data

preserted - Table 7.3-6, tast wells 1 and 14 appear %2 be in the

western eczz of the existing contamination plume, whereas test

wells 2, 5 z-4 15 appear to be representative of the maximum contamination
in the gro.-zwater.



TABLE 6.3 Ura-*u=-To-CRamical Ratios

Pouncs/zz.) ‘- .
Uran.m/Chemical Ratios (E%fxéf—fff) “eam Table 3.5 of JN-14, Add-3

U/E o iHy * 404 (as v, L/s0,
¢ Ok x 53 c33x107° <p.2xi0?

Uranium/Chemical R°t1°s(>zg:§?§f,§::: ;;; )From Respons2 o

Question 6.2 {section 5.2.3)
Month u/f (x10°3 Ly > 10, (35 N)(x107) Wso, (x1073)
February 13.1 7.0 23.6
March 10.4 9.1 15.8
April 9.6 7.8 12.0
May 5.5 5.9 15.0
June 6.6 5.8 13.7
July 17.2 7.0 13,5
August 11.4 Tt 27.6
Septemter 12.0 8.3 12.4
Octooer 8.1 3.0 19.4

Ave, 10 7.6 17.8



Time Period

Pro-1974

1974-1977

Post-1977

IABLE 6.6 Sammmary of Lagoon beaks & Assoclaled Corvective Actions

Causes

tloles in Petromat liner.

Separation of seams in Petromat liners.

Separation of seam:. in PeLromat liners.

Corrective Actions

Removed an original survey stake and

rocks that had worked up to the surface
of the underiying soil; patched the holes;
several other apparently weak sections of
the liner were reinforced; the entre
Petromat liner was then resurfaced.

Repaired and reinforced separated scams;
reinforced several apparently weak sections
of the liners; resurfaced the entire
Petromat Tiners of lagoons nos, 1 & 2,
Instatled a single lypaton Hiner on top of
the resurfaced Petromat liner of lagoon

no. 2.

Repaired and reinfarced separated seams

in Petromat Tiners; resurfaced Petromat

liners of lagoons nos. 1 & 3; installed

double-lypalen liner systems with inter-
mediate sand layers and leak monitoring

systems in all lagoons.
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VY120 MENTAL ASPECTS OF THE WASTE STORAGE LAGCOM

INTRODUCTION

The Jersey huclz:r Company has constructed a sealed waste siorage lagoon
to store s licuid chemical process wastes while 2 final waste treatment
facility is develcped. At that time, the lagoon will become an accumulator

receptacle 2t tre head end of the process.

The purpose of this report is to examine the effects of the lagoon on
the terresz~ial znd aguatic ecology of the region. The information

contained in the report is based upon contributions by:

. E. Zushing -~ Ecosystems Department
2. T. laske - Water and Land Resources Depzartment
T. P. J'Farrell - Ecosystems Department

. leisenauer - Water and Land Resources Dercartment

-
.
m

ul
-
34
.

Rickard, Jr. - Ecosystems Department

2, C. 2outson - Water and Land Resources Department
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SUMMARY

It is unlikely that the lagoon will have any e77ect upon the resident
hirss and small ani—als of the area as they normally obtain their

moist.re through tneir food 2rd other sources &s dew on grasses and
plants, Game birds are expected on occasion to attempt to use the

lagean as 2 source of drinking water and migrating waterfowl will

prczably be attracted to the lagoon as 3 re ting place, particularly

if tne lagoon offers a refuge from hunters. However, the chemical concen-
tr3c'on in the lagocn is expected to deter the use of the lagoon &s a
courze of drinking water and as a resting place. The perimeter fence

wil) prevent the use of the lagoon by deer and wandering cattle,

Armonium sulfate will build up in the lagocn to 2 concentration of about
650 grams/liter after one year's operation. 0 toxicity data on birds
wes located for this compound. As the high cnemical concentration in
the lagoon is expected to deter the use of the lagoon to birds, any
toxic affects are expested to be negligible. It is recommended that the
lagson be monitored o a regular basis and if adverse effects are dis-

cc/2red that ~orrective acticn, such as fencing over the lagoon, be begun,
. | 2 g

As the ground water flow from the Jersey Muclear site is 1o the Columbia

River, the effects of the highly unlikely event of seepage from the lagoon

due to an imperfection in the lining was evaluated. Based upon experience

of Jersey 'luclear personnel, & one aquare fcot imperfection was szlected as
cirsarvatively exceeding the largest leak wricn wculd Le undetected by such means

as sludge flow patterns. Sorption of the cremicals in the calcareous soil
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of the area ang ::lution by the grounawater reduces the chemici® con-
centration ent2ring the Columbia River to less than ma»’~un cersissible
concentrations “or surface waters. Dilution by the (o’ .rdia

River reduces -2 concentraticns further and the contrizution ¥ these
chemicals would -e insignificant with regard to potentizlly sig=ificant

pellution.



cascrintion and Cperation of Proc2ss a2s%2 o

According to the design criteris, the lagoon is sized for one year's
waste volume. 1t covers a minimum area =< 23,000 sgquare feet and is
four faet deep. A dike is provided to d°vide the lagoon into a working
area of 20,000 square feet and a surge ar23 comprising the remaincer of
the lagoon. The water level in the enclosad 20,000 square feet will be
-aintained at a one foot minimum depth to prevent drying of the salts

in the enclosed area and subsequent tlowing of the chemicals out cof the

-

The lagoon is sealed on the bottom and 271 sides with an imperviocus
=atariazl (Phillips synthetic non-woven fzaric “pesromat" coated with
aydraulic sealant and asbestos fibers) to prevent ssepage to the ground
water. Four test holes have been drillez into the water table, one on
each corner, for sampling of the groundwztar. The lagoon and the wells

#4i11 Se samplad cn a regular basis.

The liagoon is enclosed within the Jersay “uzlear plant perimeter fence
(six foot minimum), thereby preventing wilc 1ife and non-Jersey Huclear

personnel from access to the lagoon.

An excected maximum of 7300 gallons/d2y =f liquid chemical process waste
4111 be discharged to the lagoon. The sac2rate flows from the various

sorticns of the fuels plants will be cillacted by a chemical process sewer
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s, 3tam, neutralized with sulfuric acid

to minimize tne evolution of

s==onia fu~es from the lagoon surface and diszharged through a common

sc=let ints the lagoon. The combined flow is expected to contain the amountis

-

of chemicals 1isted in Table I.

TABLE 1

AMOUNT OF CHEMICALS ENTERING THE LAGOON

Chemicals

m

Pounds/Day
11C0
530
400
30
1610
10
10
0.5
0

xnactad Chemical Concentrations After One Year of Operation

-.a fina] waste treatment plant is expected to be in operation in late 1972;

tnarefara, the chemical concentrations in tne lagoon were calculated assuming

355 days of operation and one foot of water in the 20,000 square foot

ssction of the lagoon (566,000 liters).

Examination of sclubility data

in tha Fanddook of Chemistry and PhySiCS(1'2) revealed that conly the

ssunle s3lt scdium zirconium fluorice

s3lubility limit (3.87 grams/liter).

(5 MNaF.2 ZrF4) would exceed its

The cramical concantrations were

correcs2s for this precipitation and are given in Table II.
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TABLE

LAGOON CHEMICAL CONCENTEATION AFTE® D2 YEAR'S OPERATION

Total Grams Grass et Grams Lagoen
Into Lagoon  Precinitatad i= Lagoan Concentration
[ Chemical (Millions) {M411ions) “i1ligns) (g/1) —
NH3 182 - 182 322
| F 87.8 1.2 85.6 153
KO3 66.3 - €6.3 117
} a 5.0 0.6 4.4 8
50, 267 - 267 472
! Al 1.7 - % 3
lr 117 c.9 0.8 1.4
' U 0.C8 - 0.08 0.1
; Terrestrial Ecology
1. Biptic Site Descrioticn
{ The Jersey Nuclear Plant is locater i~ 2- ecolecgical habitat that
)- represents a highly disturzed vegetaticn that under pristine conditions

was dominated by bitterbrush and sagezrush with a sparse herbaceous
t understory dominated by sandberg bluegr2ss, Following years of
disturbance by fire, gra2zing a~<d in s:-2 instancas cultivation the

-~

area presently is compriz2d mestly 3f 27“2n w2eds espacially cheatgrass

.

brome and native speciss of rabbitbrusn.

Relatively few bird speciss tolerat2 tn®: kind of vegetation. The

meadowlark is the mest aiundant bird. 7-2 nhormed lark and loggerhead

shrike are also residars zirds. Sc-zt'-es th

long-billed curlew nests
in the vicinity. The upiand game 2irss =3t occasionally use the
ar2a are the mourning de/2, Californiz :.211 and the Chinese ring-necked

pheasant,
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It is unlikely that the creation of the lagoon will nive any effect
upon these kinds of birds as they ncrmally obtain their moisture
through insects and othar types of food., It can Sz expected that
the game birds will on osccasion attzmzt to use the lageen as a
source of drinking watzr. Tne nigh chemical content will deter

such use on a regular tzsis.

The lagoon will probably attract migrating waterfowl as a resting
place, especially ducks, coots and grebes, particularly if the lagoon
offers a refuge from harrassment by hunters. Ducks attempting to

use the lagoon will pe —estly spring and winter migrants and will

not be present during rost of the year. Again the hign chemical
concentration will deter the use of ine lagoon as a scurce of drinking

watar and will also serve as a detri—ent to use as a rzasting place.

The most abundant smal’l mammals in <~2 area, i.e., pocket mice,

deermice, ground squirr2ls and jackrabbits, will probzdly not be attracted.
to the lagoon at all. These animals normally obtain their moisture

from their food and frem such sources as dew on grass and plants,

The fence will be effeciive in keeo~g deer and wandering cattle from

attempting to use the lagoon as a scurce of drinking water,

Toxic Effacts of Ammonium Sulfate on 3iota

Armonium sulfate will te the compound with the highest concentration
in the lagoon. Based .con the sulfate concentration of 472 grams per
liter after one year's 22eration, tne ammonium sulfate concantration

will be 649 grams/liter.



“ 2 compound is a ratner innocucus substance; so much s2 that no work has

ssen attempted to establisn LDSn's for organisms oiner than the laberatory
N

rate. The LD, oral dose to rats is 820 mg/kg.(3) Trare are

apparently no studies ¢f the texic effacts of the compound on birds.

:mmonium persulfate is used at 100 pem in wheat flour. When heated,
it decomposes to ammonium sulfate, which percists and is considered
harmless.(a’s) The residual ammonium sulfate concentration is 58 pom.
imounts 15 times higher (15C0 ppm as the persulfate yielding a residual
of 870 ppm as the sulfate) have been used in baking practices without
zdverse effects. At 2 starting concentration of 10,020 ppm as the

-arsulfate (yielding 2 resfdual of S3CC ppm as tne suifata) growth

and reproduction was impairad in rats.

The ammonium sulfate concentration increases rapidly in the lageon
(1.8 grams/1iter/day), exceeding the concentrations discussed above

in less than a week of operzticn. The Jlack of studies on birds prevents
a direct assessment of any toxic effec*s on birds. As mentioned
sreviously, the high chemical concensration is expected to deter

the usa of the lagoen as a source of drinking watzr and as a resting
olace. Any toxic effacts should be negligible. It is recommended
that the lagoon be checked on a regular basis during the coming
migratory season to detarmine if waterfowl are attempting to use tne
lagoon and if so whether there are any adverse effects on these bircds.
[f there are adverss effzcts, corrective action (such as fencing over

the lagoon) should be bagun.



A

o

W

Azuatic Ecoloey

“~2 lagoon is sealed on the bottom znc :*z2s and seepage to the ground-

«3ter is nignly unlikely. However, 23 <-2 “low of grounduater from the
Jersey Suclear site is to the Columsiz Féyer, the effect of a leak on

tne aquatic Sicta was evaluated. Zzs2¢ .oin experience of Jerséy Nuclear
personnal witn sealed lagoons, a one s3.ir2 foot imperfection in the Petromat
liner was selacted as conservatively ex:zscing tne largest leak which wculd

be undetscted by such means as sludze 7. ow patterns.

The infiltration rate of the ground in =2 region is 10 to 15 gallons/dzy/
scuare foot.(c’ The selected leax r~z%2 fr<m the lagoon is therefore

13 gallons/cay.

Y

The factors to be evaluated are: 2w much of tha chemicals will be
hald up in the 55115? (2) Wher2 wil® =z=2 zhemicals reach the river?

(3) How much dilution will occur z2forz -2 chemicals reach the river?
(3) What will be the concentrations cf tie chemicals in the Columbia
River? (5) What will be the effects of tnsse concentrations in the river?

Eacn of these factors is discussec sssa=ztzly.

1. Holduo of Chemicals in the Soil

The so0ils and sediments of the -:afcrd Project are generally calcareous
and react with aqueous soluticrs to su®fer these solutions at pHs
greater than 7.0. In addition, thes2 soils tend to raise the solution
calcium concentration to 20 pz= :r grezter. These soils have aueyuate
anion exchange capacities; ccriziugnt’y, aniocns tend to move uninnidited

with the azueous solution,
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Zr, U, and Al will hydrelyze 2nd tend to form insolubla nydroxides

sr nydrous oxides at oH 7. or greater and will be filtered from the

:nlution phase by the soil., Eguilibrium concentrations in the
solution will be 10'7 nzm, 1377 pom, and 10'13 ppm for Ir, U, and

(7) i

A1, respectively. .

Fluoride will be sorbed cuz to she replacement of CaC03 by Can.
Tais reaction can be expect2d to reduce the fluoride soncentration to

about 4 ppm.(a) Additional scrption of fluoride is not expected due

to its anionic nature.

While fgn exchange will sar2 scrme of the sodium, the final concentration
cannot be accurately precdictec. To be conservative, no sodium removal

will be assumed.

Sylfate is an anion and s:s2nzially no sorption will occur for this

component.

Ammonia will be present in water largely as NH4+ (»99%) which would

be strongly sorbad on soi’s by ion exchange; however, NH4+ is readily
converted to NOZ by soil organisms. Generally, the rate of conversicn
is rapid and the only saf2 asprozch is to consider all soluble nitrozen

to ba in the nitrate form, which will not be sorbed because of its

anionic character,

Chamical concentrations after soil sorption are given in Table 111.
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TABLE 11
CHEMICAL CONCENTRATIONS AFTER SOIL SORPTION

Concentration After

Chemical Lagoon Concentration g/l Soil Sorption g/l
By sk } 1291 (292 as 1)
NC3 17
F 153 n,00<
Na 8 8
SO4 472 472 )

Al 3 ) x 10778
Ir 1.4 TR
v 0.1 1 x 10°°

Direction of Groundwater Flow

The Hanford groundwater system is snown in Figure 1. The contours were
drawn from interpretation of water levels in the monitoring wells and
river stage measurements. A stream tube from the Jersay Nuclaar site
has been drawn on the map which shows that the gioundwater flow is
predominantly east to the Columbia Ri?ér. Groundwa ter passing beneath
the site would be expected tn anter the river near the Port of Benton

Pumping Station.

Spreading will occur due to the flow geometry as the wast2 moves from
the lagocn to the water table. However, lateral spreading in the
water table due to flow geometry (diverging flow paths) is minimal
as shown on the attached figure. A small amount of spreading will
occur due to hydrodynamic dispersion. It appears that the lateral

spread will not exceed 1/4 mile by the time the waste reaches the rivar

bank.
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Diluticn of C

13

hemizals in Groundwater

The amourt of dilution of tne chemicais in the grouncwa

~alculated frem

-

-
-
.=

"
Y

ay be

rgz: 1nto

the volume of grouncazier Saing ischar

the river from 1/4 mile of river bark. 7ne normel ground.zter flow

velocity towards the Columbia River is 15 faet per day.

height of the Pasco gravels were C

(5

1
/

The

hecszd in botn G2o0logic lross

Sections “L-L“(g) and "B-B" to determi-2 the height of the gravel

layer belcw the grouncwater glevaticn zlong

the Columpia 5¢ver bank,

3asad on the known depth of the Pasc: sravels of 20 feet 22 the Jerszy

:
Nuclear Si:e,(lo' a conservative esz -zte four fe

was obtained.

5280 ft.
o

x 15

feet

diy x &4 feet x 7.28

cil: T¢

.- @21lons

S

*rz river bans

The dilution flow of groundwater is z:-servatively estii=e: &d

as:

or 592,000 gallons/day. With 15 galicns per day seepage, the grounceater

dilution factor is 39,450, The chemical concentrztions e-tering the

Colusbia River are given in Table I7.

TABLE 1V
CHEMICAL CONCENTRATIONS ENTEZI'S COLUMSIA RIVER
, Concentration Concentration Entering
Chemical After Soil Serazion a/l the Ziver g/l

NO3 1291 (292 25 M) 0.033 (£.2074 as
F 0.004 110”7
Na 8 2x10™%
50, a7z 0.012
Al 1x10°19 2,5x10°%
2r 1x10710 2.5x10"°
U 1x1078 2.5x107 1

N)
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“ramical Concentrations in the Colurbia River

-3 chemizal concentrations will pe further diluted =+ the volume

-

3% the Columbia River. Two asgacts of this dilution -ust be considered;
+ha amount by the time that the chericals reach the Fiznlanc uater
21ant intake (thrze miles downstream) and the point w-2re dilution by

sma full river volume will occur.

-

ased uson mean diffusion ccefficients for rivers of squivalent

1

valocity to the Colurcia River, 2 4ilution factor of 10 was obtainead

-

hatwaen tne point whare the chamical waste enters the Columbia River

and the aicnland Water Plant intake. Dilution by the full river flow

(36,003 cudic feet/szcond minimum) will occur slightl/ beyond the

dynctisn of the Yasira and Columbia Rivers.

=ae dilyted chemical concentrations znd the Maximum *zrmissible
- L 2 3 - .1\ - - -
concentraztions 1n surrtace water(' ‘ are given in Tabiz2 V.

TABLE YV

CHEMICAL CONCENTRATIONS IN COLUMBIA RIVER

. Maximum
' Concenzration Corcentration Permissible
Concentraczion At Richland Bel:w Junction Concentration
Entering Fiver atar Plant Intake w/¥zkima River in Surface
themical  x 137%g/] x 1073 /1 x 1373 g/ Waters x1073¢/1
N0, 33 (7.6as Ny 3.3 (0.74asn)  8xiad(axo 10 (as N)
as N)
F 0,009 0.00001 2.5 x 1077 1.5
Na 0.2 0.02 5.1 x 107° "
50, 12 ’ 1.2 3.1 x107% 250
4 2.5 x 10718 2.5 x 10712 6.5 x 10783 .
75 2.5 x 10712 2.5 x 10713 6.4 x 10"V .
U 2.5 x 10°° 2.5 x 10”2 .5 x10""° 5 (Uranyl
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t#facts of Cremical Conceniratizns in the Columbia River

T Trhe chemical concentrations ¢ tne lagoen seepage are less than the

-aximum permissiple conceatrations even at the point where tne

{- sespage entars the river, Contrioutions of these chemicals in the
columbia River would be insignificant with regard to potentially

significant pollutior.,
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Average Monthly Flouride Concentrations (PPM) In

Test Well No. 2 .

“X" signifies concentration below “Alert Level™.
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“X" signifies concentration below "Alert Level”.
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“X" signifies concentration below “Alert Level™.
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“x" signifies concentration below “Alert Level”.
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“X" signifies concentration below “Alert Level”.
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“X" signif.es concentration below "Alert Level”.
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Average Monthly Sulfate Concentration (PPM) in
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6.8-12

"X" signifies concentration below “"Alert Level”.
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"X" signifies concentration below "Alert Level™.

Note

———

TSN,

e

e

R —

PP Pp——



NOLINCIV POpIYprD7 WOOD T
(Al O 7=/l S (-01°9 A9 14

EOD = COZI 4 NCICHPA

@ D ﬁ\\:o\ -& ‘M - ARTCS

Pt 225 sron SIFLEL €
/CPE OO g MFIT, 70
KECGLr L8 AN b:\

HE \....uc ?hAe ON\n\N.VIUh\I
(DD NOYILQ

/& 4/\1’ \V* \1\\)\ \\\) \. \%\Q\ QI\\V\\\\\WI .
FA\A FEN\HLOTD SEIFD 1 N0D 570

.../f;.ww.‘,// » S=704, k\ 7N~ J S
B e S - < = .I.\

e
-




F Jekciotl <
f

-
i

.
ol |
e
-
o imme
- .
- v
5
-~
I
— -
-~ -
- T
-
~—~
LA N
-
-
- —
O£
.y
W T
]
—
- -
P>
s

) e T O~

i W ———— —— \ - — W— —— — ——
| M~ derliner Sampling =3
(5 Tubes
L ra ro
- [
, e - - _ w
0 i 0 O - ©
- i

LAGOON NO. |

: x
91

9

sO-

L

N — — —-'——--—-n—-q-—

|
|
|
!

|
&
J
/

- x
-
4 o to e H
=
e -

| LAGOON NO. 2
L
il S 0 > 5
5y (o * NI * 2 O~ *;
l .
‘ O
i
’ ' 4
|
]
L
FIGURE 5.19-2
LOCATIONS OF LAGCON LINER INTEGRITY SAMPLING SYSTEM CCMPONENTS
i gar it it o b DT i 5 ——— r S N ST e o S

e ; > Y P — )

\2

-



Q4
-—-,-«:l) 16

B
(Pw
s O
O~

«l

) <
)
a0
. :
a -
g " N & L2
- s ZXa % % .. B § B 4
o w O % » ¢
a3 = o
mT \ \O ol =
e = 2
o = "
g - q
= L* ]
=) 53 o =3
0 g ﬂ“ 3 o - ) )
5 o | 0 e Aﬂ
/ s 23 | \
| \
| |
r (=% O | ) o m _ 4 "
a s ~) 1  1g ] "y
- \w _ O o — .\)u D
| _
! |
e i —— e § & ie— . He B ¢ s
"l | A R B N AR O & U N | — e —
o e e S —— i s SO o
> _—ATTdAy) produry
e St R S e i, e e o - ey A 3O U Iv g

NOOUDYY NS

s.- !.d..-.-i.li.-, ---- e -
— - —
" |
. " ! o |
Q 2 e g 0 1k 9
| | "
| | \
J

COMPONENTS

{

r:\lvs-:“
L

SAMPLING S

T

ISTEGS S

{ TR
| T OPR Dol S T B

ACCON

1
i

. —

e




erw// (€ spiam Lag

O

1O~
4Q
6

NTS

B
-~

10c>

y
MIEIDRR N A
————

LR

(el gl ®
i e

L

[

\x / - Am\
e . 8

~

< aour] juopeddy) woliog
1opuf) suteag yodaag ur sadig poIviojiag o
. |

e
(2% | —

9

11 O~
STEM CC

y
=

4
IPLING SY

NO.

b

0 =
' 2
] . -

'
M

-

v
-
GRITY

En 1S
—~———
16
LAGOON
CURE 6

2.
"
v

)

—— . —— ——

st

o
] vE

- ——
- ——— — L

5
2
)
6
.

"\Jf\
/ o
N
LUeN L
T ———

i et

3

(&2

—

!
|
A
_

.
ot |
o
-
-
C

Ol

——

-

S — S B S i (o oy o =

o
cl
o _ 2 : -

—

——— 4 ———

-

————
| "

|

-

|

_
=
O
i
|
R

- —
N
h
b

B RN S —

-_,%______

-
/
v
1
[

P ,_.Mqufr.. PO e
= JOnor o

TRITRES! . )
e g Ce— 1198 41 N




"’

» ~ =
7 \piove 242105 =040 /
. > -
- -—1r-—-— -
FIGURE 6.12 T 4 " o 15
0. AAL I SN -
Locations of Test Wells
a9 5
’ W oke ¥
D i ‘-—.—O—n—l-—l l
| - |
| itoce
]
] .
|
i1 . . e
! W ve. e
bt ‘ - ;\\:"‘da it
e g
l I
.
! T S
Mossce (43 . ey
Fw %2 8 | :
fFrasd 1
)
"!"‘ PR |
.
| |
L4
|
.
| J
i ‘Jd e 4
.
)
! PRQLITS LnEwicC Ay
waLTE STomace l
| LAGADY TYSTEm J
~ | i :
l. ; auW Lo §
| =
| |
¢
| | '
| \ ]
| oriu/ me b
.
|
! !
i .
| L
Pl e B P .';J.u 2
H |
{
1 »
| 1
| )
|
| | !
] 5
| . A
H .
! —
1

‘3

2

- e

ot



