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Sub1ect • Stat-us of the BWIP wawr 8a1an~ Study 

Before a d1.scuss10t\ -ot the status of th-e BWIP Water Bal anc~ may begf n, it 
is necessary to define the struc-ture and 1 imits of such a stu.dy.. It ts 
the a1m of this progrem to esub11sh a data base which descrtbes .tg ~ 
~ .m mu: knwlodge water input and waste disposal 1n the 200 Areas 
Present metering practices on rad1oact1ve waste streams are mostly adt ­
quate on paper. However, col 1 ection and dissemination of data from these 
meters 1s incomplete and haphazard. Non-radioactive streams are rare1 y 
mGter-eed and 1n fact a·re often ignored. It 1s our 'lnte-nt not only to 
develop a l 1brary of avail able fl ow data from scattered sources_. but to 
collect fo-fiel d measurements or make stud1'8d estimates .of those effluent 
st-rea-ms which a-re u.nmonitored. In addition, historic flow d·ata, S\ICh as 
activation and deact1vat1on dates an·d flow totals, shall be collected 
f ran av a 1l ab 1 e records. The f 1 na 1 product of th1 s study w1 n be a month-
1 y report conso11d.ating the past month's 1nfl uent and effluent vol UJ08s, 
and a yearly re.port examining fac1 1 ~ty histor1es, 1nclud1ng an historical 
wate·r ba 1 a-nee, metering methods., and a complete record .of 1 nfl ue·nt and 
effluent volumes for the year. This document w11 l meet th& r~1.11rements 
of not on 1 y the SW IP and the PNL mode 11 ers, but a 1 so those stated by 
personnel in Waste Management, Process Eng1neer1ng, and Surve11 l aoce. 

m COLLECTION f.8.0.M FACILITY SOURCES 

Initially, all available 1nformation from 1983 was compiled ~nd analyzed 
us1 ng year1 y totals. 11Radi oact1ve L 1qu1 d Wastes Discharged to Groun d f n 
the the 200 Areas Dur1 ng 198311 CR. C. A 1 dr1 ch) was used as a source for 
radioact1ve waste stream volumes. V. E. W1nston supp11ed data from the 
200 East and 200 West powerhouses, wh1ch 1 ncl uded water suppl 1ed to the 
two major water lines and sanitary water and steam production 1n both 
areas. Using a water tree (Table 1), an attempt was made to r~conc11e 
volumes published 1n Al drict.•s document with those fran the powerhouses. 
As expected, most waste volumes were sma 11 er than water voi ur.,es supplied; 
1n one case only about 50% of the source volume was accountec for. 
However, volumes supplied to the PUREX raw water 11 ne were 431 S11a 11 er 
than those discharged. This 1s an 1nd1cat1on of a genuine system problem: 
4.5 x l 0E9 L, or an average of nearly 2300 gpm, are either not accounted 
for 1 n powerhouse records, or are be1 ng exaggerated 1 n PUREX est 1mates. 
Th1s amounts to nearly 25% of the total flow to 200 East. Surve111 ance 
personnel have noted for sooie time the poss1b11ity that flO\ri volumes to 
Gable Mounta1r, and B-Ponds may be less than PUREX records ind icate. Th 1s 
would support Powerhouse records, thus p1npo1nting PUREX a£ t he major 
source of error. 
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To help a-vo1d possible re-porting 1naccurac1.es, rad1oa-ct1ve waste stream 
volumes are now col lect,ed directly from the faci11t1es. Monthly figures 
hav-e been co 11 ec i.81J fof 19t,3 for ne-ar 1 )' a 11 • aste streams th rough J une. 
It has become evident that prompt -cOM:p1-lat1on of monthly vo1umes w111 
depend on cooperat1on from the plant facil tties, and w111 perhaps require 
some fun-d1ng to personnel col lectin9 facility data. 

Historical water balance data has not yet been examined. It 1s ant1c -
pated that d f scre-pe·nci es w 111 be s111111 ar to those encountered 1 n the i 983 
data. Facility activation and deact1v at1on dates wil 1 be noted careful 1 y 
and completely. 

IN-FIELD MEASUREMENTS ANO EST!f,1AT£S 

As noted ear11er, 1nformat1on on some waste streams 1s not avaflab1 e. 
Hydro9eol og-y must co11ect al 1 necessary 1nformatfon as a req.u1reme-nt for 
cornpl ete report1 ng c>f waste volumes. Th1s includes monitortng or ma-king 
stud1ed estimates of flow volumes ~nd 1nfilt-rat1on in the 200 Areas surface 
ponds and cribs, the 200 Area San1ury Tile Field systems, and evapo­
transp1rat1on • 

.ZO.O. .Ar.e.a.s Septic IAnk w Sanitary~ Fields Flow estimates to the 
various Sanitary T1le F1e1 ds has been completed. Estimates were based on 
a per capita water use of 125 L/day, or 235 L/day for shower takers. 
Population distribution and derived f1C1t1 rates were taken fran Rockwel l 
Compensation records, telephone surveys, area maps and landlord fn form­
ation. Th1s is the only known attempt to quantify flow to 200 Area 
septic systems. 

Infiltration~ Infiltration 1n the 200 Area ponds and cr1bs has been 
traditionally an unknown quantity. Because pond and crfb inflow has been 
unmetered or poorly monitored, few infiltration estimates have been 
attempted. Crib design infiltration rates have been fixe d at 10 gpd/ft2 

1n the 200 Areas# with some except , ons, lack1ng any better information 
fran exist1ng facilities. Recent cieveloprnents have mad~ it possi bl e to 
estimate inf11trat1on rates in most cribs and ponds. Crib 1 iquid levels 
are now being monitored on a weekly bas1s. The placement of Parshal l 
flumes with continuous recorders in 216-8-3-3 ditch and more recent1y 
the Gable Mountain Pond pipel1ne, improves th~ reliability of inflow data 
to both Gab 1 e Pond and the B-Pond systems. 

Infi1trat1on :itudies of 8-Pond and the first expansion pond were conduct­
ed in May and June. Since the 1nsta11atfon of new outlet structu res i nto 
the first expans1on pond and the overflow into the seconc expans i on, 
incomplete data collection has hindered infi1t rat1on sti.; d1 es. Mo!:t mi ss­
ing information 1s now av ailable, but flow through the we ~r- gate c$sem­
blies may only be approximated since they are not calibrated. 
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lnftlt-rattor,. rates are t>e1ng cal eulated for both expansion ponds, and 
ea-r.ly results iindleate a steady drop .• 

Fl ow rate 1nfcmnat1on 1n the Pow.er-house Pond indicates the t1 ow totalizer 
1nstal1e:d th·e-re has 110-t been c:alf'brated correctly. This problem must be 
resolved bef0r,e 1nfi1 t-retion rates may be computed. 

With the 1ntroduc1:1on of a :Parshal 1 f1 ume in the Gable Mo\lntafo Pond 
pfpel 1ne, satisfactory estimates of infiltration can be undertaken .. 
The- effects of dec01111t1ss1on1ng work on the pond system can ~l so be 
studied. 

Qu1 ck v tsual est1mates of fl ow rates to S-10 were ·perfo,rme:d to approxi­
mate the fnf1l tration capacity of the ditch. Such quick estimates of 
fl ow must not be oons1<iered a subst1 tute for accurate and conttnu0cus 
monitoring. Fl ow measuring equipmerrt 1s immediately available w.M-ch wil 1 
satisfy these neea.s at S-10, and ft 1s recommended that actions be taken 
to monitor this waste stream. 

Pre~ iminary f1 ow estimates t<> U-Pond were gathered from 1n-f1-el d measure­
ments taken 1 n Apr i1, 1984. It 1 s necessary to mon 1tor th·G fl ow from u-
14 ditch to U-12 pond on a dafl y J>.as1 s, not only to quantify fl ow but to 
examine the role of the d1tch as a path for 1nfiltrat1on. Thus, it 1s 
rec00111ended that monitoring systems be placed upstream and downstream on 
U-14 ditch. Upstream p1 acement has ·been delayed due to design changes in 
the maKe-up water system. Downstream placement 1s poss1ble now if fund-
1 ng 1 s av a 11 ab l e. 

As mentioned above, crib 11qu1d leve1s are now being monitored on a 
weekly basis, thus making 1nf11trat1on studies of ex1sttng cribs 
feas1ble. Wn:h careru1 mon1tor1ng of flow volumes to the active cribs, 
satisfactory estimates of 1nf1ltrat1on rates w111 be possible. 
Experience dic~ates that comp1lat1on of flow data, and 1n fact the data 
collection 1tself, may require funding to approprtate personnel. 

Eyapotransp1rat1on Evapotranspiration has been an issue of some con­
troversy in the Hanford Area; 1t is not in the scope of this study to 
resolve th1s issue; instead, certa1n rules will be adopted and followed. 
Ra1nfa1 l w1l l be neg1ected. Evapotranspirat1on fran &anitary tile f1e1 ds 
will be estimated based on existing formulas such as the Penman equation 
or some equivalent, using values already determined 1n other 200 Area 
studies. Ev r.poratfon 1n the ponds 1s estimated using a graphical cor­
relation <Hydrology .fc.t Eng1neers. l1nsley, Kohler, Paulhus} of solar 
rad1at1on, wind speed, dew point and temperature, and substituting 
values col 1 e-~ted by the nearby meteorological station. 



Other Invasttga:;:1ons 
Infonnatfon on existh19 lilet&rfng systems has been poorly d1ssem1nate:d. 
An update on a11 present meter1tig systems of waste streams and waste 
stream source descr1ptf.ons has baen completed. An up:date of flfiater 
Import and Waste 01sposa1 Measurements f n the 200 A-ras of the Hanford 
Reservat.1on" (Sumners, 1975) ts nearly complete. In ad-dtti<>n,. 'fnfonn ­
tion of sane unexplained waste discharges 1s being noted for l atcr 
fnvest1gat1on • 

.Qill RECORDS 

Present data 1 s 1n baAd written form on 1 oose data sheets. A system w i11 
be inacted after discuss1on with QA personnel on appropr1ate format. The 
HP-9836 data base wil 1 be accessed for comput-er storage of data. o. A. 
Zinmerman, .model 1 er from PNL, has 1nd1cated that monthly data entered 
d1rect1 y on an area map would be most convenient for Ms purpose·s. 

K. L. 0111 on 
Hydrogeology Unit 
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