
.. 

• 

• 

TA 
PNL--6469 

D!88 007368 

Ground-Water Monitoring 
Compliance Projects for 

Hanford Site Facilities 

Progress Report for the Period 
July 1 to September 30, 1987 

November 1987 MASTER 
BEST AVAILABLE COPY 

Prepared by the 
Pacific Northwest laboratory 

for the 
U.S. Department of Energy 
Richland Operations Office 

"D\~ 
DIITIIIUTIOft Of TIii$ UUCUMEll II IIIUlll1U 



.. 

. . 

• . 

.,, 

GROUND-WATER f«>NITORING COHPLIANCE 
PROJECTS FOR HANFORD SITE FACILITIES 

PROGRESS REPORT 

FOR THE PERIOD JULY 1 TO SEPTEMBER 30, 1987 

November 1987 

Prepared by the 
Pacific Northwest Laboratory 

for the U.S. Department of Energy 
Richland Operations Office 
Richland, Washington 99352 



.. 

S~RY 

This report documents the progress of four Hanford Site ground-water 
monitoring projects for the period fr011 July 1 to Septniber 30, 1987, The 
four disposal facilities are the 300 Area Process Trenches, 183-H Solar Evapora­
tion Basins, 200 Area Low-Level Burial Grounds, and Nonradioactive Dangerous 
Waste (NROW) Landfill. This report is the fifth fn a series of periodic status 
reports: the ffrst four cover the period frofl Hay 1, 1986, to June 30, 1987. 
This report satisfies the require1111nts of Section 17B(3) of the Consent Agree­
ment and C0111pliance Order issued by the State of Washington, Oepart111ent of 
Ecology (WOOE), to the U.S. Oepartaent of Energy (USOOE), Richland Operations 
Office. 

The four ground-water 110nitoring projects discussed in this report have 
been designed according to the applicable ground-water 110nftoring requirements 
specified in the Resource Conservation and Recovery Act (RCRA), 40 CFR 265.90 
[U.S. Environmental Protection Agency (USEPA) 1984], and WAC 173-303 of 
Washington State's regulations (WOOE 1986). 

During this reporting period, field activfties consisted of completing 
repairs on five 110nitoring wells originally present around the 183-H Basins 
and completing construction of 25 110nitoring wells around the 200 Area Burial 
Grounds. The 14 wells fn the 200 East Area were completed by Kaiser Engineers 
Hanford (KEH) and the 11 wells in the 200 West Area were completed by ONWEGO 
Well Drilling. The NROW Landfill interi• characterization report was sub­
mitted to the WOO£ and the USEPA in August 1987. 

Analytical results for the 300 Area, 183-H, and the NROW Landfill indicate 
no deviations fr011 previously established trends. Results fr011 the NRDW Land­
fill indicate that the facility has no effect on the ground-water quality 
beneath the facility, except for the detection of colifon11 bacteria. A possi­
ble source of this contaaination is the solid-waste landfill (SWL) adjacent 
to the NRDW Landfill. Ground-water monitoring data for the NRDW and SWL will 
be evaluated together in the f~ture. 

Aquifer testing was completed in the 25 new wells surrounding the 200 ~rea 
burial grounds. The data collected and the geologist's logs will be presented 
in the next quarterly report. 
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INTRODUCTION 

This report covers recent progress on the Pacific Northwest Laboratory's 
(PNL's) ground-water 110nitorin9 projects for four Hanford Site fa,ilitiess the 
300 Area Process Trenches, 183-H Solar Evaporation Basins, 200 Area Low•L~vei 
Burial Grounds, and Nonradioactive Dangerous Waste (NROW) Landfill. This 
report documents the progress of the four projects in the period from July 1 
to September 30, 1987. The four ground-water 110nitorin9 projects were designed 
according to the applicable ground-water 110nitorin9 requireaents contained in 
the Resource Conservation and Recovery Act (RCRA), 40 CFR 265.90 [U.S. Environ­
mental Protection Agency (USEPA) 1984], and WAC 173-303 of Washington State's 
regulations (WOOE 1986). 

Detailed plans for these four 110nitorfng projects have bHn provided in 
separate documents (USDOE 1986a,d,e: 1987b). For preparation of this document, 
ft has been assumed that the reader would already have I basic knowledge of the 
projects. 

This report ts the fifth _ in a series of periodic progress reports. The 
previous reports (USDOE 1986c: t987a,c,e) cover the period froa Hay 1, 1986, 
to June 30, 1987. 

The report contains a chapter for each of the four projects. In general, 
each chapter ts divided into two sections: 1) drfllfng and hydrogeologic 
characterization and 2) routine saapling and analysis of the ground water. 
Raw data and s0111e li• fted interpretive reaarks are included. Interpretations 
should be considered preli• inary, pending collection of additional periodic 
ground-water monitoring data and additional ti• to ev,luate the exfstfng 
data. Detailed interpretations, with fllustratfve figures such as geologic 
cross sections and water-table • aps, will be contained in the characterization 
reports. Supporting information for this report ts included in the appendices. 

1 



.. 

·. 
•. 

300 AREA PROCESS TRENCHES 

Prevfously tssued reports (USDOE 1986c,e: 1987a,c,e} contafn fnfon1atfon 
on the progress ude and the data obtafned by the RCRA Complfance Ground-Water 
Honftorfng Project for the 300 Area Process Trenches durfng the perfod froa 
Hay 1985 through June 30, 1987. f!iis report fncludes fnformation on subsequent 
actfvftfes and data. 

DRILLING ANO HYDROGEOLOGIC CHARACTERIZATION 

Construction of 110nftorfng wells and aquifer testing have been described 
fn previous quarterly reports: therefore they are not dfscussed further. Other 
types of hydrogeologic data collectfon and analysts actfvittes are discussed 
fn the following paragraphs. 

Hydrogeologfc Characterization Effort 

Nonroutine field data collection ts c0111plete, and geologic and hydro­
stratigraphic data are being evaluated. Routine data collection has included 
collection of continuous data for surface water and ground water using data 
loggers and IIOflthly aeasureaent of water levels in the net~rk of 49 wells in 
the 300 Area. 

Frequent water-level 110nftoring has continued at the surface-water moni­
toring station on the Columbia River, shown in Figure 1 as SWS-1, and in 
110nitorfng wells 1-10, 1-13, l-16A, and 1-17A. Electrical conductivity and 
temperature sensors were added to the river station and well 1-10 in July, 
and a t111perature probe was added to well 1-16A in August. The conductivity 
and temperature probes were added to determine the impact of liquid discharges 
to the process trenches and changes in river stage on the variation in tempera­
ture and conductivity fn the ground-water syste11. Pres.sure transducers and 
data loggers were installed in wells 1-15 and 1-18A in August. Currently, 
all seven data loggers record measure111nts every half hour. 

Initial and boundary condition files were created for trar.sient simula­
tion of the ground-water flow syste111 using the Coupled Fluid, Energy, and 
Solute Transport (CFEST} code. The 110del currently being applied to simulate 

3 
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transient flow near the proc:ess trenches has three layers, defined as 1) the 
Hanford Formation, 2) the upper portion of the • fddle member of the Ringold 
Formation, and 3) the lower portion of the middle member of the Ringold Forma­
tion. A time step of one oay ts sufficient to account for changes in the 
~round-water levels in response to changing river stage. The results also 
indicated that the hydraulic conductivity of layers 2 and 3 can be represented 
by a constant value, but the upper layer ts best represented by at least two 
regions of differi~g -hydraulfc conductivity. 

ROUTINE SAMPLING AND ANALYSIS OF THE GROUND WATER 

The ground water fr011 the 300 Area Process Trenches has been sampled and 
analyzed monthly since June 1985. Recent activities under this effort, which 
include changing to bimonthly sampling, are discussed in the following sub­
section. A discussion of the results is presented later in this section. 
Raw ana1ytical data for ground-water samples collected fl'OII wells in the 
300 Area are listed in Appendix A. 

Collection and Analysis 

Bimonthly sampling began last quarter: therefore the network of 34 monitor­
ing wells was sa111pled only during August in this quarter. For purposes of 
comparison, the results of the June sampling are also presented. 

Analyses of field samples by an independent laboratory confirmed the 
results fr011 U.S. Testing (UST). 

Discussion of Results 

Analytical data obtained fl'OIII samples collected in the 300 Area during 
June and August 1987 are included in this report (see Appendix A) and discussed 
in the following paragraphs. 

The results of sample analyses during the reporting period were generally 
consistent with those reported previously except for certain volatile organic 
analyses (VOAs). The samples continued to show the presence of 111etals, anions, 
radionuclides, and a few volatile organics. Some of the data are discussed 
in detail below and are also shown on plots presented later in this section. 

s 



To prevent the plots of each constituent fr011 bec011ing too cluttered, which 
would make data interpretation difficult, the wells have been separated into 
four groups: wells imediately adjacent tot.he trerches, wells i1111edtately 
downgradient fr011 the trenches, other wells generally to the north of the 
trenches, and other wells generally to the south of the trenches (Figure 2). 
This grouping of _wells was based on proxi• ity to one another in relation to 
the process trenches and ground-water flow patterns fn the 300 Area. 

The plotting symbols are the third part of the well name for all wells 
starting with •3.1•, the 1econd and third part of the well n1111e for others 
that start with •3.•, and a special abbreviation for the 699 wells. The well 
groupings and abbr~viations are pres~nted in Table 1. 

All ·results obtained for samples collected during June and August 1987 
are summarized in Table 2. Those constituents that were ur.detected are marked 
by three asterisks in the column •arked •Below Detection. ·• Any constituents 
having at least one value exceeding the regulatory standard or o screening limit 
are marked with three X's in the column labeled •Exceed.• 

In general, gross alpha levels in most wells in the network either remained 
at levels similar to those detected during the previous quarter or continued 
to decline. The only well that displayed an increase in gross alpha activity 
fs well 1-4, in which activity increased from 27.1 pCf/L fn April to 39.6 pCi/1 
in August. Gross alpha levels were abo•,e the drinking water standard (0WS) 
limit of 15 pCi/L in samples from the following wells during June and/or August: 
1-1, 1-3, 1-4, 1-5, 1-7, 1-8, 1-11, 1-12, 1-14, l-17A, 1-19, and 4-7 (Figure 3). 

TABLE 1. 300 Area Well Groups and Abbreviations 

Adjacent Down Gradient North South 

3-1-4 •> 4 3-1-1 •> 1 3-1-6 •> 6 :::-2-1 _,,, 21 
3-1-5 •> 5 3-1-2 •> 2 3-1-10 •> 10 3-3-7 •> 37 
3-1-11 •> 11 3-1-3 •> 3 3-1-13 •> 13 3-3-10•> 310 
3-1-12 •> 12 3-1-7 •> 7 3-1-14 •> 14 3-4-1 •> 41 
3-l-17A •> 17A 3-1-8 •> 8 3-1-15 •> 15 3-4-7 •> 47 
3-1-17B •> 178 3-1-9 •> 9 3-l-18A •> 18A 3-4-11•> 411 
3-l-17C •> 17C 3-1-16A •> 16A 3-1-18B •> 188 3-8-2 •> 82 
3-1-19 •> 19 3-1-16B •> 16B 3-1-18C •> 18C 6-S30El5A•> S30 

3-1-16C •> 16C 6-S19-El3 •> S19 
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TABLE 2. 300 Area Process Trenches Assessment Prograa: 
Sampling SWlllclry for June and August 1987 
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1121 FALIJIIII PPI Ill .. .. ... AlaeiaM. fillara4 
IU fll&GIIU PPI I .. I .. .... , ... filler_, 

----- - - - - ---- - - -
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TABLE 2. (contd) 

•..•....• . ...••.•..••..••..•...•..•.••.•.......•.•. '-•••'•'•••' L1a,ala1·•IM•• ........•....•••...•......•.•..................... . 

<•••'-' .. •' <••• laee U.iLa 
&14 V&UDUII PPI 
All PIUSUII ffl 
HI Ulfllll PPI au IIEIIYCII ,,. 
cu ,.u,u ,,. 
UJ FUUII ffl 
IIH FPllaSS PPI 

lehdiM 
Liei, S•••••• 

' Ill 
II 
II .... 
I ... 

.. .. 
11 
n 
11 .. 
II 

..... 
hhcLiea 

II 
I 

It .. 
JI ... .. • 

••••••'••r l•••L• 
Lia,, ••••er l • e••• L••• •••• 

..... i .. 
Pehui .. 
01 ... ,.,. 
11e,•r•••• e••••i .. n .. , .. ,. 
••••• i ...... ,., •• 
PeLaaaiM• Ii.hr•• 

••••••••••••••••••••••••••••.••••.• . •••••••••••. <•••'i'•••' Lia,al&C 111·111·1111 •••••••••••••••••••••••••••••••••••••••••••• • ••• 

C.uLihed c.•· .... U.1U 
UI lflll&II PPI 
UI ISIIIUII ,,. 
au 111111111 ,,. 
au Hllllf ,,. 
au TIIIIUIA ,,. 
au &CUIE& ffl 
AH CII.HU ffl 
UJ IIUIIL PPI 
AH EIITIU ffl 
UI UPdU ffl 
an PIEUU l'PI 
UI IN !"!'I 
UI 1H ,,. , .... , ,,. 
UI ll(PJUI ffl 
AH IIEPIIM PPI 
UI IHllll PPI 
au u1111 ffl 
UI CaHll PPI 
UI 11111 ,,. 
an u .. , ,,. 
au IHlllt ,,. 
AU II IIHI PPI 
HI Pllll•• ffl 
UI lllllUI PPI 
UI &CIILII ffl 
UI ACITlll ffl 
&14 IISIIH PPI "' 111•• ,,. ,,. ., ... 1 ,,. 
an cut•N ,,, 
&11 CII.IUl PPI 
"' ca 11u PPI ... •••c• ,,. 
AU <•nu ,,, 
An c:11111, ,,, 
au 11axa HI 

.. 

'-'•"··· Liah 

' UI 
UI 
Ill . .. ... ... 
Ill 
HI 
HI 
HI 

I 
I 
l 
I 
I 
I 
l 
l 
l 
l 

II 
Ill , .. 
II 
II 
II 
II 
II 
•1 
II 
II 
II 
II 
II 
II 
II 

. . 

s .. ,, .. 

" " " II 
II 
II 
II 
II 

" " u 
II 
II 
II u 
II 

..... 
khdiH ... 

••• ... 
••• • •• • •• • •• ••• ••• ... ... ... ... ... ... ... ... ... ... ... ... 

u ... 
u ... 
II ... 
II 
u ... 
u ... 
u ... 
u ... 
II ... 
II ... 
II ... 
II ... 
II ... 
u ... 
II ... 
II ... 

••••••L•rr lia•t . 
l••I' ••••er l•e• •• l••a .... 

I lPAP 
I UAP 

I UAP 

I UAP 

IMI UAP 

:::t!!' .. 
SLrea,iM 
a.,i•••r ni .. , .. 
l•eeaLr•·••U.iNrea 
l•(e•e•l•r•~•rl) u.i .. rea 
li•,•r••,i•ka,arel 
lLlltl• .. ,•iMrea 
l•aa,a.,•r••••LlliNfM ti• .. ,· .... , .. 
Ill .., 
lephelllar 
11e,,etiler •,a•i•• 
li••••ia &1•,i• 
<11 •• , .... 
Ea• .. ••h• I Ea•H•lf•• 11 ....... 
lian•• .,,, .... ....... 
&er••••• &crr•••ihi•• 
lia(elllarM•U.1•> au., 
kMeeceLMf • .... r ... , .. .,,, 
c.,a... •i .. 11••• n • .,_... .... 
l•clllerM Lllr • •la,• el.II., •1.11r• clllari•• 
<••·····'•r• •• ,., ...... ., c .. , ....... , •• 
•••·•• .. •-·l•c .. ••r.,,.,... 

. . 
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, ... ,;, ... , lohcUea 
C.4e hH U.ih Liail , .. , ... 
HI llllfll PPI II II 
AH IIHIH PPI II II 
&11 IIIUTU PPI II II 
AU IIUIFM PPI II II 
u, 1.1-11c PPI II II m 1,Ii:lf U: II II 

II II 
Ht IICUIY PPI II II 
AU IICPUE PPI II II 
ACI IICPU( PPI II II 
HI UIIEIT PPI II II 
"' 1.1-11• ,,. .... I 
HI ltt•IIM PPI .... I 
Ht I HSUL HI II u 
NI ..... , ,,. II II 
IU lllTUCI HI II .. 
... 11(11111 ,,. al II 
114 l'UIACI HI II II 
111 un-,c HI .. u 
lff nu-,c HI II u .... ......... , .. II II - 111 nc•a PPI II u 
Ill TICIIFLI HI II II 
Ill IICPUI Pl'I II II 
Ill 111·'.r PPI II II 
Ill ,11,1 PPI II II 
Ill IIUIY PPI II II 
Ill ACUlll PPI .... I 
111 acn1,. PPI II I 
Ill IUflll PPI II I 
IU &CffUI l'PI II I 
IU UIIUL ffl II I 
IU &IIIISII PPI II 
IH &111 IIIL l'PI II 
Ill &llllll HI II 
IU &a&ll ll PPI II 
Ill &1111111 ffl II 
IU llllUC HI II 
Ill ICIU&I l'PI II 
hi llHICM ffl II 
ht IHllll HI II 
IU llllll( PPI II 
114 IHlWL ,,I II 
IU IUlJfl HI II 
111 ,euz: ,,. II 
IU IUlC l'PI II 
IU IIUCIII PPI II 
Ill II UCIE ff I II 
141 llstln PPI •• 141 IIIPaCI l'PI II 
IU IUIICIP PPI ,. 
IU IUIIIIP HI ,. 

TABLE 2. (contd) 

..... 
leledi-

u ••• II ... 
II ••• 
II ... 
II ... 
II ... 
II 
II ... 
II ... 
II ... 
II ... 
I ... 
I ... 

II ... 
u ... 
u • •• u ... 
u ... 
u ... 
II ••• II ... 
u ... 
u ... 
u ... 
II ... 
II ... 
II ... ... 

••• ... ... 
••• ... 
••• ... ... ... ... ... ... 
••• ... 
••• ... 
••• ... 
••• ... 
• •• ... . .. . .. 

' "" 11 EP&P 
1 (PAP 
I UAP 

'u~ 

• 

... 
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TABLE 2. (contd) 

. . ..• .. . .•.. ••.•• . ....•... .•. .....•..• . .• .••.. . • CeeaLiL•••L l1a,•l&C 111· 111·111• ···· ··· · •··· ·· · · ·· ··· · ··· ••· ···· · ·· · ············ 

CudiheeL , ........ U.ih 
IU CHIUI PPI 
IU CIUlll PPI 
1u c•uu PPI 
1u c•vn PPI 
141 C• HPI PPI 
141 c••n• PPI 
HI CHYSEI PPI 
Hl CIUILI PPI 
IU CYCill II PPI 
IU .111&1.lC PPI 
H4 IIIUAC PPI 
IU IIUUI PPI 
HI IIICIC& PPI 
IU IIU(Pf PPI 
IH 111,1n ,,. 
HI IIUIPY PPI 
Ill IIIPITI PPI 
.. , ....... PPI .......... ,,. 
Ill U-OH PPI 
N4 IICIIU PPI 
NI U-4<•• PPI 
::t Ui#~~, ~~: 
NI IIUUF PPI 
NI IIIUH PPI 
111 IIIEUI PPI 
Ill IIHUI PPI 
111 IIIUU PPI 
1,a 1111111 ,,. 
114 ... , ... ,,. 
111 IIIPUI PPI 
111 ••• , ... ,,. 
111 IIHUI PPI 
111 IIICIU PPI 
111 IIIPIU PPI 
IU U ••i•l PPI 
NI H•4itL PPI 
... IUPIII ,,. 
IU IIPUIII PPI 
IU IIPIIIYI PPI 
NI IIPUll PPI 
NI £1111111( PPI 
HJ (!HUS PPI 
HI fl.UIIU PPI 
Ill IUCIU PPI 
IU lflCIUT PPI 
HI IIUCCYC PPI 
IU IEIClll PPI 
IU IIICUP Pl'I 
He UUIU PPI 
HI ll&Ulll Pl'I 

.. 

ldec,i•• 
li1i, 

. . 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
ti 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

leh• , ...... kLediu ... 
••• ••• ••• ... 
••• ... 
••• ... ... ... 
••• ••• ... ... ... 
••• ... ... ... ... ... ... ... 
••• ... ... ... ... ... ... 
••• ... ... ... 
••• ... ... . ... ... ... ... ... ... ... 
••• ... 
••• ... ... ... ... 

••t•lalerJ l1e 1la 
Lia,, &9eQCJ lac••• l••t aaaa 

,.,., •• 1.,1 ., •• ,. 
P-c•t•••••ili•• 
P-c•l•••·••c••••I 
l · ••••••·l,1· ••••1••••••• 
•·••1••···•·'······ l•cilll••••••MI c,,, .... c, ..... 
l•c1cl••••1l ••a•· ••••'•••••••I 
l i ••••t••• acr • i•• 
Ii•••••• · ecri• i•• 
I i••••••' ••'•••c••• 
11-•i••••• c,1)c1ri11111le 
liill••••1•••1•••••• likaae 1,111 •••••• 
lik••• • t •••• i, .•.•• ,• ,cl •• ,., • 
l,t••ic• •••••••••• 
1,a-•icllll•r•••••••• 
l,4-•icllllerelll•••••• 
l , l'••ic•l••••••• i• i•• 
l,4-•icllll1r1 .. u1I 
t
1
1-•1cllll••• .. •••I 

I.,.,.,., •••• ,. 11,, ........ ,. 
• ••.• 1 •• , ••• , •••• 1•i•• 
•-•i••'"•·••i••·········· 
'·••••i••'••••·••f•l•·'"'•c••· 
··•·••i••"'•'" ...... 
U.iefu-• 
••r.·,·•t•'••i••'"''' .... ,., ...... 

t -• ·t ~·,····· 11 •• ,., ' ••• ,. 
liailukH ... 
4,l••i•i'••·••c••••I ...... '-
t,4-•i•iLra[••••I 
t,•••i•i,r• •••••• 
t • ••i•iLra,al•••• 
1l-a-1c,,1 ,111,1111l1L• 
Cir-••1laa1H 
I ••1plll1a1l•1•••1iM 
11 ••• ,,.,,_.i ···••i•• n,,, ... ,., .. 
E,111,1 a1Llll1a111ll1a1,a 
flMrulllleaa 
lleaac•I•,_. .. , ••• 
lle1ac•l•••••'••i••• 
:::::tl:::l:!::·•'941

•·· l•••••(t1t,l•c•)fJtMe .. ... ,, .. 
..leaHihile 
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FIGURE 3. Gross Alpha in 300 Area Process Trenches Monitoring Wells, June 
1985 Through August 1987, a) Adjacent, b) l11111ediately Downgradient, 
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However, 110st of the alpha activity is probably due to U, which IM.ISt be excluded 
from the alpha count to deteraine whether the drinking water standard has 
been exceeded. The presence of U will be deterained separately in the future 
to test this hypothesis. Gross alpha levels in intenaediate and deep wells 
remain below detection li• its. 

As a result of analytical problems, gross beta results for April were 
not available for the previous quarterly report. The problems have been 
resolved, and results for April, June, and August are shown in Figure 4. Gross 
beta activities in several wells rose slightly in April but declined in June 
to the lowest levels reported this year. However, in August the gross beta 
activities in al110st all wells near the process trenches increased slightly. 
Gross beta activities in wells 1-5, 1-11, l-17A, and 1-19 exceeded the DWS 
(50 pCi/L) in April, with activities of SO, 50.6, 50.2, and 121 pCi/L, respec­
tively. The activ1ties in s~les from those wells declined to 12.9, 7.62, 
31.1, and 39.1 pCi/L, respectively, in June, but increased slightly to 27.7, 
24.8, 39.2, and 97.6 pCi/L, respectively, in August. No suiples contained 
gross beta activities greater than the OWS in June, but samples fr011 wells 
l-17C (54.7) and 1-19 (97.6) were above that level in August. The gross beta 
activity detecte~ in deep well l-17C and in distant downgradient well S19-El3 
(43.1 pCi/l) are of particular concern because gross beta activities of such 
magnitude have not been detected in those wells previously. The validity of 
these values is being investigated. 

Aluminum concentrations above detection limits were reported for unfiltered 
samples from wells 1-9 (151 ppb) and 1-16D (175 ppb). Filtered samples fr011 
neither well contained Al in concentrations above detection limits. In pre­
vious months, both filtered and unfiltered samples fr011 well 1-19 contained 
Al in concentrations a~ove detection limits. However, filtered and unfiltered 
samples fr011 that well did not contain detectable Al in June. Results for 
filtered Al for August have not been reported. 

In the previous quarterly report, Cr was reported to be above detection 
limits for several wells adjacent to or inmediately downgradient from the 
process trenches (1-9, 1-12, 1-16B, l-16C, 1-17B, 1-18B, 1-lBC, 1-19, and 
Sl9El3) during March and/or April. Chr0111iu• continues to be detected in the 
unfiltered samples from several wells. Fr011 April to June, Cr concentrations 

16 

, 



•. 

... 

,;., . a 
. :11 . 

"f- • 

' ., 
I 

' . . 
I I 

I 
I I 

I o • 

5'J ; ~I \/ :;{ 
i • I 

.. ,. ,· 4 '.-
! t , 

hl , 1/,; ' 

-•: ' ~ •·:1~, 
••• ~ J '~--- J • . . --,.~~~,e-r ............ 
}~----'--.-------

: "'. b 
' . :·' ! 

, ... j 

' ")l ! 
I 
I 

~l I 
' !-) I 
I 

••~ I 
! 

~; ' 

!t.-SS DC~e5 Jl.'1185 DCCU Jlll87 DEC!7 

,IGURE 4. Gross Beta in 300 Area Process Trendies Monitoring Wells, June 1985 
Through August 1987, a) Adjacent, b) oa.ngradient. 

increased in .ell 1-9 fr01113 to 18 ppb, in .ell l-16C fro11 20 to 33 ppb, in 
well 1-17B fr011 14 to 19 ppb, and in well 4-11 fraa below detection li• its to 
14 ppb. These results are shCMt hi Figure 5. Chr011fo11 in well 1-19 has 
remained less than the ~ri 1 high of 34 ppb, as st «a in Figure Sa. These 
values are all below the DWS of SO ppb. Results for filtered Cr have not 
been reported for August. 

In June, colifora bacteria was reported in samples fraa the following 
wells: 1-2 (9.2 apn), 3-10 (5.1 apn), 4-7 (2.2 apn), and 8-2 (16.0 mpn). It 
was detect~ only in .ell 2-1 (2.2 apn) in August. 

In general, nitrate levels appear to be declining or remaining constant 
in all wells in the network. Although nitrate in well 1-15 increased fr0111 
5,280 in March to 16,900 ppb in April and 22,900 ppb in June, it decreased 
slightly in August to 19,300 ppb (Figure 6). Prior to the August sampling, 
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FIGURE 6. Nitrate in Monitoring Wells to the North of the 300 Area 
Process Trenches, June 1985 Through August 1987 
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well 1-16C was the only deep well in the network that had contained detectable 
nitrate (1140 ppb in March, 563 ppb in April, and 1800 ppb in June). The 
nitrate concentration in well l-16C in August declined to below the detection 
1 i• it. 

The water cheaistry of wells coapleted in the intermediate and deep por­
tions of the u~confined aquifer is usually different from that of adjacent 
shallow wells. Concentrations of several constituents (i.e., amoniua, Ba, 
Cr, fluoride, Fe, Mn, K, Na, and sulfate) in the deeper wells are generally 
significantly different fro• those in the shallow wells, except fer well 1-19. 
Differences in the concentrations of these constituents can presumably be 
accounted for by corresponding differences in the portions of the unconfined 
and confined aquifers being sampled. For example, concentrations of fluoride 
are consistently higher in saaples fro• all intermediate and deep wells, regard­
less of their location relative to the process trenches (Figure 7). This 
pattern suggests that these constituents are contributed to the lower pcr-
tions of the unconfined aquifer and the confined aquifer froaa a source other 
than the trenches. The concentrations of fluoride in samples froaa intermediate 
and deep wells (1-9, 1-168, l-16C, 1-178, 1-17C, 1-188, and l-18C) contin~e 
to be greater than the detection li• it and near or above the OWS. The Interim 
Primary OWS for fluoride is 1400 to 2400 ppb, depending on water temperature. 
Although the levels of fluoride rose in these wells in June, they declined 
slightly in August. Fluoride concentrations above detection limits were 
reported for several shallow wells near the process trenches. Wells that 
contained detectable fluoride in June and/or August include 1-3 (660 ppb, 
523 ppb), 1-7 (580 ppb, 541 ppb), 1-8 (715 ppb, 568 ppb), 1-10 (556 ppb, 

<500 ppb), 1-12 (500 ppb, <500 ppb), l-16A (632 pp~, <500 ppb), l-17A (663 ppb, 
<SOOppb), and 1-19 (580 ppb, <500 ppb). The fluoride concentrations in wells 
north of the trenches and in distant shallow wells to the south were below 
detection li• its (Figure 7c and 7d). 

During March and April, methylene chloride was reported above detection 
limits in wells 3-7 (3000 ppb) and 3-10 (300 ppb). None was detected in any 
wells in June but it was detected in wells 1-4 (3040 ppb), 4-1 (130 ppb), and 
S19-El3 (230 ppb) in August. 

19 



z·oo a 'f 2'il0 b 
2000 

/\ ZOGO 
1,00 

'"° 1100 •aoo 
11cc 

'i \ 
t 'lllO ·•co IIOO ~ 1500 ,500 , ... 
'"° IJH .. ... ,, ;~ •JOO 

!200 1: .)(1 
i•oo . \ I \ • ·co ',-- . 
•oco I \ ·-J. '- 1000 ~ 

~oc too 

~-~ ...... ..& 
!CO 

/ I l ~ IOO 
:ce 700 
100 r\ \ I h\.k\ II 1,J!'. 100 
,c-o 500 
•OO •oo 
lOO JCO 

:oo t :~o 
'00 10(' 

C a 
JL'IIIS D(,;S5 J~•H DCCII JUIIIJ JCCl7 JU115 DCCU JUIIII DCCII Ju•11 OECU 

Ct t 1 ect •11 tilt Cell eel ..... ,. 

:·,o. C 21001 d 
:,oo , :aoo 
•too + t )OQ 

1100 • 

'\ 
!ICO 

,r,o 

1 
•100 

1100 

1 
'100 

' 5il0 j 15(0 

••oo 1•00 

,;~J l t lGO 

·200 1100 
•·oo l 1100 I 
'000 1000 

A 
tee too 
100 IOO 
700 :00 

4 100 ... z, h 
IOO 

500 st~ ·-•:io . 000 l~I JCt 
:oo 200 
100 !00 

a a 

,u•as t£Cl5 ..... 0£: H .u•a7 :c,11 JUIIIS DCCU J\lllll DCCII Jijll7 0[Cl7 

:1 n 1c t, 11 t.a t t :1• i lCt •t• Otte 

FIGURE 7. Fluoride in 300 Area Process Trenches Monitoring Wells, June 1985 
Through August 1987, a) Adjacent, b) Oowngradient, c) North, 
d) South. 

20 

.• 



Samples fr011 wells in the 1-16 and 1-17 clusters were analyzed twice in 
June for volatile organics. Trichloroethylene (TCE) was first reported in 
March in intermediate depth well 1-16B at 20 ppb, and it rose slightly to 
22 ppb in April. Two samples in June contained 20 and 24 ppb, and a sample 
in August had 19 ppb (Figure 8). All of these values for TCE are above the 
EPA-proposed maxilllUII concentration limit of 5 ppb for drinking water. 

A degradation ismer of TCE, 1,2-dichloroethylene (1,2-DCE), has been 
detected consistently ;n samples froa intermediate depth wells 1-16B and 1-17B. 
The rec01111ended maxilllWII concentration limit for 1,2-DCE is 70 9pb. Concentra­
tions of 1,2-DCE in both early and late June samples from intermediate depth 
wells 1-16B and 1-17B were essentially unchanged fro11 those measured in April. 
The concentration in August in well 1-168 was 63 ppb and that in 1-17B was 
26 ppb, reduced fr011 June concentrations in well 1-168 of 67 and 72 ppb and in 
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FIGURE 8. Trichloroethylene in Monitoring Wells ·Downgradient from the 
300 Area Process Trenches, June 1985 Through August 1987 
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well 1-17B of 27 and 28 ppb and from April concentrations of 71 ppb in 1-16B 
and 31 ppb in 1-178 (Figure 9). By • ini• izing purging time, significant down­
ward gradients and concomitant flow were prevented: therefore the late June 
concentrations in deep wells 1-16C and 1-160 were reduced below detection 
limits. · Although well 1-16C contained 20 ppb 1,2-DCE for the first time in 
early June, the concentration had returned to below detection limits in late 
June. Samples fro• neither well 1-16A nor 1-17A, nor any other shallow wells, 
have shown 1,2-DCE to be present. 

The concentrations of 1,2-DCE in - 11 s 1-16B and 1-178 are of particular 
conc~rn. Water levels in well l-16C . ~lined 20 feet f1'0111 February (the month 
in which the well was installed) to May 1987. This deep well is screened in 
the confined aquifer. No similar large decline in water levels has been noted 
in the other deep wells in the vicinity. The ground-water chemistry data 
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froa the special early June sampling of welt 1-16C show th~ ~~lence of 1,2-0CE, 
which had previously only been detected in intermediate-depth welts screened 
in the bott011 of the unconfined aquifer. The sampling data for June also 
indicate the presence of low concentrations of chlorofon1 in welt 1-16C. 
Chlorofon1 has othen,ise only been detected in shallow welts in the unconfined 
aquifer. Both chlorofon1 and 1,2-DCE were detected in welt 1-16C, which is 
screened in the confined aquifer: these two constituents are indigenous to 
different intervals of the unconfined aquifer. Apparently alt intervals of 
the local unconfined aquifer have been hydraulically interconnected as a result 
of inadequate sealing of welt 1-160. Alternatives for regaining hydraulic 
isolation between the unconfined and confined aquifers in this area were 
evaluated, and a method was selected. As a temporary aeasure to prevent the 
flow of 1,2-DCE and TCE down into the confined aquifer, purging of well 1-16C 
to obtain a sample of the water in the confined aquifer is limited to approxi­
aately 0.1 borehole volumes. 

The presence of p~rticulate aateriat in several of the newer welts in 
the network (e.g., 1-9, 1-16C, 1-160, 1-178, 1-19, and 4-11) is indicated by 
the detection of Al and Cr in unfiltered samples fr011 the welts. Although 
the exact nature of the pa,-ticulate material is unknown, it may be a product 
of foraation sediment in the welts, surficial metal from the stainless steel 
casing and screen, or introduction of material during the drilling process. 
The presence of Cr in the new intermediate welts but not in shallow wells had 
previously been attributed to differences in the water chemistry for the inter­
vals of the unconfined aquifer being sampled. A similar assumption w~s made 
to account for chromiUll in deep wells 1-16C and 1-9, which are screened in 
the confined aquifer. However, Cr has only been detected in the unfiltered 
samples, indicating that it is due to particulate material in the wells. 
Given that in-tine filters are used, it is unlike1J that the Cr precipitated 
in the discharge tine before filter1ng. In addition, the sampling pumps and 
discharge risers have been passivated and would neither release nor adsorb 
significant amounts of Cr. 
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SUfoffARY 

In su11111c1ry, gross alp~a and gross beta concentrations either remained at 
levels similar to those detected during the previous quarter or have continued 
to decline with minor fluc t uations from month to month. Although aluainua is 
no longer detected, chr011iU111 continues to be detected in the unfiltered samples 
fr011 several wells at concentrations below the DWS of SO ppb. Nitrate levels 
appear to be declining or remaining constant in all wells except for well 1-15, 
which has been fluctuating near but below the DWS. 

The wells completed in the bott0111 (intermediate portion) of the unconfined 
aquifer and in the confined .aquifer (deep interval) generally have a different 
water chemistry than adjacent shallow wells. These wells generally have concen­
trations of several constituents (i.e., amaoniwa, Ba, Cr, fluoride, Fe, Ma, 
K, Na, and sulfate) that are significantly different from the shallow wells, 
except for well 1-19. Differences in the concentrations of these constituents 
can presumably be accounted for by differences in the portion of the unconfined 
aquifer and the confined aquifer being sampled. The most significant indicator 
of the chemical difference is fluoride, which is near or slightly above the 
DWS in some of the deeper wells. 

Organic contamination is limited to the intermediate wells adjacent or 
ianediately downgradient of the process trenches, where trichloroethene (TCE) 
and its common degradation is0111er, 1,2-dichloroethene (1,2-0CE) have been 
found. Concentrations of TCE are four times greater than the maximut1 concen­
tration limit (HCL) of 5 ppb for drinking water, and 1,2-UCE has been detected 
consistently in samples from intermediate-depth wells near its MCL of 70 ppb. 
The presence of 1;2-DCE in the confined aquifer around well cluster 1-16 indi­
cates that hydraulic interconnection likely exists via nearby observation 
well 1-16D. Well 1-160 will be abandoned in early 1988. 
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183-H SOLAR EVAPORATION BASINS 

Work described in the previous quarterly report (USOOE 1987e) focused on 
Phase III drilling of three 110nitoring wells, coapletion of all planned well 
development and aquifer testing, and routine 110nitoring of the ground water. 
This docuaent reports on subsequent activities and data collected for the 
period fr011 July through September 1987. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Remedial work on the five original monitoring wells was C0111Pleted during 
the quarter. This work entailed pouring concrete pads and installing protec­
tive steel posts around each of the well casings. In addition, KEH surveyed 
horizontal and vertical controls for these wells and the Phase III wells. As 
was done for the Phase II wells, the well number and Hanford Site-coordinates 
were stamped on the brass survey marker located in the concrete pad for each 
well. The casing elevation was stamped on the north side of each casing. 
Horizontal and vertical controls for all 100-H Area wells 110nitored as part of 
this project are presented in Table 3. The 100-H Area map entitled •ASBUILT 
WELL LOCATIONS~ was updated to reflect these changes and is included as 
Figure 10. 

Locking hasps have been installed on all of the well casings. Keyed 
padlocks have been ordered and will be installed on the wells when they arrive. 

Hydrogeoloqic Characterization Effort 

Sediment analyses for samples collected during Phase Ill drilling were 
completed. Grain size distribution, soil moisture content, soil moisture 
retention, bulk density, and bulk porosity were analyzed. The data will be 
reported in the final characterization report for the area surrounding the 
183-H Basins, which is scheduled to be completed in February 1988. 

Water levels continue to be measured biweekly in 24 wells surrounding 
the 183-H Basins. The data are correlated with continuous river-level data 
fr011 the Hanford Generating Plant (HGP) located at the 100-N Area. As shown 
in Figure 11, changes in water-table elevation in all wells corresponded to 
changes in river stage. 
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TABLE 3. Horizontal and Vertical Controls for the 183-H 
Solar Evaporation Basins Monitoring Wells, Hanford 
Coordinate System 

Well Nuaber Coordinates Elevation {ft} 

199-H3-1 N 94,994.3 421.48 
W 40,052.2 

199-H3-2A N 96,016.6 417.83 
W 40,117 .o 

199-H3-28 N 96,041.9 418.42 
W 40,104.9 

199-H3-2C N 96,019.4 418.22 
W 40,092.5 

199-H4-3 N 96,372.3 420.29 
W 39,019.7 

199-H4-4 N 96,356.3 413.70 
W 38,684.8 

199-H4-5 N 96,638.7 416.21 
W 39,064.5 

199-H4-6 N 96,472.9 419.58 
W 40,245.0 

199-H4-7 N 96,479.0 420.59 
W 39,526.7 

199-H4-8 N 96,580.0 420.00 
W 39,341.1 

199-H4-9 N 96,488.3 418.08 
W 39,136.2 

199-H4-10 N 97,348.6 404.44 .· W 39,449.1 

199-H4-11 N 95,943.7 416.84 : W 38,419.8 

199-H4-12A N 96,549.5 413.50 
W 38,854.0 

199-H4-128 N 96,568.3 413.52 
W 38,869.6 
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TABLE 3. (contd) 

Well Number Coordinates Elevation {ft} 

199-H4-12C N 96,572.8 413.52 
W 38,845.3 

199-H4-13 N 95,506.3 418.40 
W 38,166.9 

199-H4-14 N 96,024.8 420.59 
W 39,529.2 

199-H4-15A N 97,012.0 407.21 
W 39,197.0 

199-H4-15B N 97,0J2.2 406.92 
W 39,212.3 

199-H4-15C (P) N 97,033.5 407.07 
W 39,185.8 

(Q) N 97,033.5 407.27 
W 39,185.8 

-(R) N 97,033.5 407.37 
W 39,185.8 

(S) N 97,033.5 407.44 
W 39,185.8 

199-H4-16 N 95,496.0 424.23 
W 38,945.8 

199-H4-17 H 96,961.0 419.09 
W 39,607.7 

199-H4-18 H 96,036.8 421.82 
W 38,825.2 
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ROUTINE SAMPLING AND ANALYSIS OF GROUND WATER 

The ground water around the 183-H Basins has been sampled and analyzed 
IIOftthly sin.:e June 1985. The results of ground-water 110nitoring activities 
for this quarter are discussed in this section. 

Collection and Analysis 

Monthly sampling of 23 aonitoring ..ells surrounding the 183-H Basins 
continued throughout the quarter. The standard analyses cover the Primary 
Drinking Water Standards, water quality paraaeters, contaaination indicators, 
and specific dangerous waste constituents tnONn to have been discharged to 
the facility. In addition, selected saaples are analyzed quarterly for those 
waste constituents defined as dangerous by WAC 173-303-9905 for which an ade­
quate analytical method is available. 

To c011pensate for the short water colum and long recovery tiae in 
well 199-H4-17, a IIOdified purging/sampling technique is ~eing used for this 
well. The well is purged at a slower rate on consecutive days and then the 
samples are collected. 

Wells 199-H3-1, 199-H4-5, and 199-H4-6 will be sampled quarterly starting 
in October 1987. Sampling at 10 110re wells will be reduced to quarterly in 
January 1988. The reduction is being aade because these wells will have been 
sampled aonthly for 1 year and have proven to be outside the ground-water plume 
attributed to the li!3-H Basins. 

Procedures for collection of quality control saaples, use of the Hydrostar 
sample pump, and in-line filtration have been written for inclusion in PNL's 
Environaental Monitoring Procedures aanual, PIIL-MA-580. A low subllergence 
adapter will be used with the bladder puaps to improve pumping rates. This 
change has been documented in the bladder puap procedure. 

Discussion of Results 

All sample analyses for the period fr011 June through August 1987 are 
sumarized in Table 4. This table has the same format as Table 2. Appendix B 
contains data for constituents .that were found to be above detection limits 
in at least one analysis. 
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iABLE 4, 183-H Solar Evaporation Basins Assessment Program: 
Sampling Sumary for June, July, and August 1987 

...... . ..............•........•.......... ... <•••'''•••' Lle,•<••'••I••''•• 1•41ca,.,. •••••••••••••• • ••••••••••••••••••••• • ••••• • • 
Cua,Hual Dthc,1t1 .. ,., la9ula,1,, Ll11,, 

(14• .... Ualu Llai, 1 .. ,1 .. ""'''" Lia,, A11•c1 (1c114 hll 1111 

Ill CO•OfLD UIIINI I II I 1,,,1,1, ,114.,, •• ,. 
ltt rHFI lLD I . I II I cu, .. ,,. Ill II I f1,1I .,,11lc ~,11111 
CH IIC ,,. 1111 .. I T1,1I .,, •• 1, c1,~1~ 

·· ·· ········································ C11a,1,.11, Ll1, • 0rl1kl1111,1, 1,1141,41 •••••••••••••••••••••••••••••••••••••••••••• 

Cud Hull hhcUu l1ln 11y111,1r1 Ll11,, 
C•4• .... U•ih Ll11, 1 .. ,, .. 1e,ec,iu Lil' AttlCJ l1ct14 hll 1111 

Ill Clllfllll Ill,• I . I II II I "' Ill ,.,,,.,. ~1,,.,1, 
Ill IEIA rClll I 11 t u ,,,. 

Ill Gr•r- hh Ill IADIUIII rClll I .. .. I EPA h4 Ill 
tit LIALPNA PCl7L • 11 ' u EPA Ill Oren 11,h 
AU IUIUII rr• I II I IIH (PA '"'T' AU CADIIIUIII ,,. • II u II l'4 (141 T' w AU C'IIIIUII r,1 II II I u ,,,. 

Ill o, .... w All 5 LYU r,1 II II 11 u ,,,. lllur 
AU USUIC rr• ' .. " u ,,,. Arau le 
UI IIIUCUO r,1 1. I II .. . .. • ['4 Marn,, 
AU IHUUM r,1 ' II II ... II . l'4 .., .. 1 •• 
AU lllUII ,,, I • I ... I . I "' E14ri• 
AU llllNLH r,1 I • • ... ... ['4 Mdh11c~l1r 
AU UUf.11( r,1 I t I ... I ,,,. , ... ,~ ... 
AJI a•INC ,,. I t . I ... • ,,,. Alth•INC 
U1 ~-IHC ,,. I I • ... • EPA h •·IMC 
431 rUNC ,,. I I I ... • EPA Oa• u•INC 
AH •INC ,,. I t I ... • EPA hlh•IIIC 
AU LF.ADClf ,,. 

' 11 .. u (PA Lu4 (1n,~ "• hruu) en NI IIATE ,,. HI 11 I UICI l'4 Ill Nlhd1 
CU FLUIIII r,1 HI 11 .. JUI EPA Fl111r141 
IIU l,f•I Pl'I I t I ... Ill EPA ··•·• m 1,:,m m I t I ... II ,,,. • .• ,.r, ·1"11 • .. I 1111 ,,,. ..,1 ••. ,1 ,1,14 
1121 FCADIIIU tl'I ' .. .. II ('4 (141111, ,1,,1,14 
NU FCNUIII ,r• II II • u ,,,. 

Ill ,~, •• , •• , ,11,1,14 
NU FSILYEI rr• II II .. ... " EPA 111,.,. ilt•'•4 NH- fUSllll r,1 ' .. .. " EPA ., ••• ,,. ,.,.4 
IUI FIil.CUi Pl'I I. I ., .. I ,,,. ... ,,.,,. ''lt•r•4 
NH fSELEIII r,1 ' .. .. ... II ['4 ···••i••, f ,,,14 NO Fl EU ,,. ' .. .. " (PA Lu4, fl hrd 



- "O
 

- C
 

0 u 
-

• • 
... 

.... 
..... 
..... 
...... 
... ..,_ 
.... 
·---­
·--­
.......... .. ... 

.. . 
... .. 
.... 
_ .... 
----

• 
: 

....!-:-: : •• .: :--.: 
• 

C
A

 
.
.
.
 t 

I 
-
-

•
·
 

• 
-••v

-
•-••---•• 

• 
-:a••..,..A

••---»
• 

.,..__ ........... ----
... ....... ____ ...... 
................... 

• ••c
~

a
-••a

..••• 
... .. 

. .. 
-... 
. -.. 
... _ ... 
~ ~-
:-== 
.... 
.: ... •-c

 
.... -­ .... 

. -­ ..... 
.. • .. ... . .. . ... .. • . .! 

• • 
•-­... -.. 

.. .. 
..... 
C

 
e 

. .. 
w

 

• . 

.. ,c
 

.. ... .. ...... 
••

-C
 

.. .... 
......... 
.... .... .... 

-········ 
......••.... 
··-

...•••... 

-------------
---------

.... ·-· 
------------­

.. ---------
.... ··· 

• . ... 
• • ___ 

... _ 
:.! 
..... . .. • .. • 
--~ • . . .. -• 
-::: 
-- • .... .. • ... ·---------·-­

-----------
--

---
•.a••--------­
........ ~

a.a..a..a.,; ........... 
..................................... 
a 

..,..,..,_
.., 

•
~

•
•
 

c
a
•
•
•
•
•
w

w
•
-
,1

:ta
 

-:1
•c

• .. w
~

~
-..•

-
­

·•--•:a 
~

>
~

w
t•

a
­

•a-----•••w
.11114 

'-1111'1-W
IM

 
~

a
.. •

Z
-
•• 

•
•
•

-
a
-
-
•
a
 ...... -.~

 
-.. ·-·---·-.. -­
______________ ._ 

••
c

••
-c

c
c
a
1

,,,ta
a
a
 

• : • • 
.. • 

.. . 
.. 

.. 
. 

.. 
. -

... 
. 

.... 
• 

• 
.. ... 
.. .. 
• 

• 
·-·. 

... -
..,_..., . 

. 
... 

·-··-· 
... 

. 
.. 

........ 
... .... . 

_........... 
. 

.. --
... . 

...... I. 
. 

... -------... 
.......... 

.. 
_______ ... __ 

. --·-
. 

-·····--· .... 
.... _____ 

... 
.. 

... .... _ .. -.. . 
. ........... 

.. 
... 

.. ....... -........ .. 
• 

•
-
-
-
•
•
•
-

-
•
•
 

•
~

-
• 

•
-
•
e
..a

-
.e

e
v

•
-

• 
•
•
 .
.
.
.
,
.
_

.
_

.
_

 
·
-

·
-
•
·
·
-
-
-
-
.
.
 

4
1

,-.. 
•
•
 

. _..._........... 
11••·--····-··· .. --···-·· 

• 
-

••• •
-

•• 
• v.....-...... -~

 ·-
-
"
. -

· ... _ .. -.. • 
-•v

 •~ -.•• 
..,._._..._ •••••-a•......-•• .. • .. ••~

 
---. ._

 ...... ..,_, ..... .,._.,..,. .. ---......... ---..... -. 
.._

. • 
,_

 .. , 
,
o

o
•
 ••-.a

•• ---•v
 .. --.. •••. ••• 

• 
•
-
-
-
-
•
w

-
a
a
o

o
a
a
•
c
~

w
w

•
•
~

-
.c

c
•
•
a
Y

Y
N

2
Y

Y
 

... .. . . .. . _,. . . 
.. _ ... 
-

... 
-

.. 
-

.. .. 
. .. . 
.. .. 
-... 
.. 

-• 
.. .... 
.. -• • -- ... ... 
,c

 

':' 
.. . .. . • • .. 

.... ,c
,c

 
.... ...... 

--
.. .. .. 
,c

 
,c

 
,c

 
.. .. .. 
... 

... 
... 

-
.. --- .. 

. ................................ . 
~ 

. ···················~·······~····· 
. ·-

.•......••••..•..•..••.•••..•••.. 
. ... 
. _,. 
... .. .... ------------------~------------"­

• 

• • ----..._ -------------------0•------------
.,. --------

---------------
--

----·-~ 
.. 

..... • ... • .. • 
--~ • . • .. -· ... .. . ·­• .... .. • ... ---··----------------------------­

·
·
·
·
•
~

L
•
•
~

L
L

L
L

L
L

L
L

L
L

L
L

L
L

L
~

L
L

L
L

L
L

L
 

••••••••••••••••••••••••••••••••• 
W

•••~
••• 

•w
• 

~
 

w
w

a
w

a
w

•
w

•
w

~
•
~

•
•
 

~
•w

~
•~

w
w

 
•o

-•• 
••-•-~

w
••a

•~
a
•• 

-~
•••••• 

~
-•-c

--~
••w

~
-•••-~

au
z• 

~
•-•-~

z
• 

--~
••••~

•-~
•~

•»
z
••-a

-­
•

-~
~

w
z~

w
•w

-••w
o

~
ca•••~

••~
a-•~

~
-~

a 
a
a
u

z
-
-

•
z
o

o
o

w
w

-
~

x
•
•
w

-
~

•
u

u
-
•
w

•
a
a
w

=
•
 

--•
u

a
w

a
L

A
O

O
Z

Z
D

•
~

~
w

•
o

•
-•

c
a
a
a
u

u
u

2
u

u
 

···-~-------·-~---"···-~··•~----~ 
"-""-"""·--------·--------------­
••••••••••~•••••••••••••••••••••• 

34 

.• -



.. 

TABLE 4. (contd) 
•••••••••••••••••••••• • •••••••••••••••••••• • C111LIL111L Ll1L••••IIL1 C.1,1cL1tl1Llc1 • .••••••••••••••••••••••••••••••••• • ••••••••• 

Cut,ihuL .. ,1,,1 .. . .... l•,•l•L•tf ll • IL1 ""' .... U• ih I. ai, , .. , ... D1hcUu Li • L A111c1 E1c114 hll 111t 

All SUIUII ,,. , .. .. I 1,,11 .. 
Al J IIUGUE ,,. ' .. u llu11• 111 
Alt 1111 ,,. 

" .. u lru 
CU PNUIL ,,. II I I ... , .... , 
CU SUt.rAT( ,ra UI ,. I .. ,,.,. 
CJi CNLUID Prt UI ,. I 01.,1,1, 
IIU fUDIUII Pr• Ill .. I 114h•, filhtd 
1111 FIIUGAI r,1 ' .. u 11••1••···, ,,,,., ... 
1111 FllU ,,. u .. " ., .. , Iii .,,., 

••••••• ••• ••••••••••••••••••••••••••••••••••••••• C111LIL111L Ll1L•IIL1 lpecirlc •••••••••••••••••••••••••••••••••••••••••••• •••••• 

c ... ,1,_.., DehcLiH ..... ••,•l1L1r1 Li • IL1 , ........ Ua i h Li11L 1 .. , ... 0.hcLiH LI • L A111c1 E1c114 ,,11 .... 
Ill Cl II PCI/L u ., I I Ill EPA C••,IL•II 

"' It• cs-111 PCIZL ti I I ... Ill EPA CH H•IU . ,, 11• IIJ Ill PCI/L Ut , I I I ... H EPA ldh• ,H•IH 
ltl •• •• PCl£L ' I I • u, u, .. , ..... 
IU U•CNEII uo' I . JU I I hLlra 1ra• IH 
AU SUUUII ,r UI .. ., u, .. u .. 
AU 111( ,rs ' .. " liac 
AU CALCIUII ,re u .. I C1lci1• 
AU IICIEL ,,. II .. " lick1I 
Au car,u ,,. II .. " 1111 UAP c.,,., 
AU YAUDUII r,1 ' .. It .... ..i .. 
A II ALUlllutl PPI IU .. .. u .. 1 ... 
All PIUSUII r,1 Ill .. I r.hulu 
AU IIAQIIU ,,. I .. I ..., .. ,1 .. 
U7 I I l•T PPI II ,. .. Ill EPAP , .. ,.,,,,.,., .. , .... 
Art rtatuE PPI II ,. u ,.,,.,., .. ,., .... 
UI CNLFUII r,1 II ,. II o,,,.,.,. 
AU llt INYCN r,1 II ,. ,. ... 11,,.,, ••• ,.,.,1,, 
CU AIIIIII IU Pr• " .. u a. ..... , 1 .. 
NII fZIIC ,,. ' .. 2l Ilic r U1td 
Nit fULCIIJ PPI u .. I c,1,1 ••• ,11,,,,., 
NU fUClfl PPI II .. u 

llchl, 'II'"'" 1121 fCIPPEI PPI II .. .. IHI EPAP c.,,.,' , """ 1127 FVANAOI r,1 ' .. It 
:,·•"i••· 'JI''''" NH FALUIIII rr• UI .. .. .. , ... , """ 1111 · FPIUSS PPI Ill .. I ,.,....... ,,., ... 

NU FIIACIES PPI I .. I 11
•
1
··•

1
••· JII''''" NU fSUIIT r,1 Ill .. .. 1,, •• ,1.,, ,., ... 



TABLE 4. (contd) 

.. .. -- ..... . ... ...... --.... -.. -.......... -----.... -.. -..... .. .. . CuaLihuL LiaL•UC 173-lU · UU ....... -.. -. --...... -...... ... -........ .. -... --... .. -... .. .... 
c, .. L i LHaL D1LuLiH ••••• l1tulaL1r1 LiaiL1 

(041 .... UaiLa LiaiL Suplu D1hcLioa Li11L A9tac1 E1c1t4 fwll au, 

AU DIIRCHL PPB II ' ' ... l,2•4i•r••••l•c•:•ropr1p1at 
AU DIHNllH PPB II ' ' ... 1

1
2-4i,r11otL•••• 

AU DIRMIILI l'l'I II ' ' ... II ,,11111L.u1 
AU DIBUHN Pl'I II ' t ... I 4•4ic.11r1•l·••L••• 
AU DICDHII l'PI II ' ... Dlc•11,14ir1 •• , •• ,L·•·· 
Alt l·UI~ ~~: II ' ••• l,l•4ic•l1r11Lhaa1 
All II ' ••• ' El'AP' l,t-4ic•l•r••L•••• 
Atl 1.ANDCC PPI II ... 11 [PAP' fraa1 • l,2•4ic•l•r11L•••• ,.., DICEIHY PPI II ••• 1 EPAP' l,l-4ic l1r11L•11111 
AH DICPJU PPI II , .. I EP'AP' l,t-4ichl1r1pr1pa11 
AH DI CPlNE PPI II ••• l,J-4ic•l•r•pr1p1a1 
All UDllNY PPB II ... l,l-4i•L•,••,4rari•• 
AU I, 1- 0111 l'PI UII ... l,l-4i11L JI 14ra1ia1 
All 1,2 -D111 PPI UDI ... l,t-4i11Lh11hJ4ra1ia1 
AU HYDRSUL l'PI II ••• 1114••··· •• 1,141 
IOI IODOIIET PPI II ••• 'h4u1Lhu 
B02 IIEINAll PPI IC ... ll1Lhacr{l1aiLrll1 
113 IIEININI P'l'I II ••• ll1Uau hiol 
I04 PUUCII l'l'I II ••• , .. ,., ... , .. , .... 
805 1112- Lc PPI II ••• 1,1,1,2-,.,,., ••• ,., •••• 
IOI IIU-Lc P'PI II ••• l,l,tft-L1Lrachl1r1Lhaa1 
Ill IAOIIUII l'PI II ••• ., ... .,. 

•.u U I TIC IIE IL P'P'I II ••• frlc•l•r•••Lhaa1Lhi1I 
•"l Ill IRCIIFLII l'P'I II ••• frlchl1r•••••'•••r111Lhaa1 

11 l INCl'UE P'PI II ... Trlchl1r1pr1p111 
Ill IU•Lrr FP'I II ••• l 1 t,J-Lrich11r1pr1p111 
IU VIITID P'PI II ... EPAP V1a{I chleri4• 
115 OIEIIIY l'PI II ••• Di1 •1hniu 
Ill ACEIII.E l'l'I IIU t ••• Auh1iLril1 
IU ACElll'II Pl'I II ... Auhp .. uu 
121 URFIU l'l'I II ••• ..,,.,1. 
IU ACEFUE l'PI II ... t•ac1L1la1i11r1.,,,11 
IU AIIINOll PPI II ... . ....... ,, ... ,. 
12' AIII ISU PPI II ... l 0 (11ia111Lh1 J·l•i11a111l1l 
IU AIII IROL PPI II ... ,..,,, ... 
821 UILIIE PPI II ... hiliu 
121 ARAIIIIE PPI II ... ArHih 
au AURAIIII Pl'I II l ... hr11iu 
BU IEIZCAC PPI II ' ••• IHI f c)acri4iu 
Ill 8fllUI PPI II t ... •••• a a•L•r•c••• 
Bl I BEIDICII P'PI II 2 ... 11111••, 4ich11r111Llt1I 
Ill IEIIHIL PPI II ' t ••• • ...... ••ii 
BU BEIDUE P'PI II t ' ••• laui4iu 
BU 8EIZBFL PPI II t t ... 

·····1·1'
1
•····'···· BU BlllJFL l'PI II ' t ... • •••• j , ••• , •• , •••• 

Ill PBlll ~U PPI II t t ... , ......... 1 •••• 
BU IEIZC l PPI II ' t ... 1111~1 clolor"• 
au IIHCNII PPI II ' t ... li•1 -chl1r11Llt11J) ••Lit••• 
Bll IISJCNE PPI II ' t ••• lia t-chl1r11Llofl 1Llt1r 
BU IISUPN Pl'I II I t ••• Ii • l•1Llo1lh1a1 J phLltalaLo 
B41 IROPHfl l'l'I .. t t ••• • ... , ••• , ••• ,, t .... , •• , •• , 
BU IUIHf•I' PPI II t t ••• l•Lrl II•••, p Lite aLo 
1143 IUIDl•I' PPI II I ' ... t-a•c•••LJ ·•••••i1iLr1plo1a1I 

- - ----- ·-- - ---
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TADLE 4. (contd) 
••••••••••••••••••••••••.••••••••••••••••• . ··••• C,1,,1,,,., lla,•IAC 111•111•tlll ••••••••••••••·•••••••••••••••••••••••·•••••··•• 

(uaLiLHaL 
Ct4t Ma•• U•IL1 
IU CNALETM p,a 
10 CHlUIL ,r1 
ltl CHLCIES PPI 
141 CNlErll PPI 
IU CHI Ul'N PPI 
DU CHLPNEI r,1 
IU CNUSU p,a 
HI UfSILS r,1 
IU CYCHDII r,1 
HJ DIUNAC PPI 
IU DIUJAC PPI 
IU DIUNAI PPI 
IU DIICGCA PPI 
IU DIIAFPT PPI 
IU DIUNPY' PPI 
IU DIUIPY PPI 
HI DIIPNTN p,a 
HI U•4•u PPI 
112 IJ•4h• PPI 
IU l4•4•u PPI 
114 DICNIU PPI 
115 24•4chp PPI 
HI 21 •4c~p PPI 
OU Dlf PNIN PPI 
IIGI DINYUF PPI 
~11 DIIIETNI PPI 
111 DIIIFAIII PPI 
111 DIIIBUZ PPI 
112 DIMEYll r,1 
171 TNIUU PPI 
114 DIIIPNAII PPI 
11, DUPNE• ,ra 
111 DIIIPNIN PPI 
111 DUUNZ r,a 
Ill DIICUS PPI 
111 DIIPNU PPI 
811 24 •4iaL Pfl 
.. , 21-4ioL ,,. 
H2 DIIPNTN PPI 
IU DIPHAIII PPI 
114 OIPHHYD r,1 
IU OIPRUT PPI 
Ill ETNIIIIE PPI 
811 EINIIETS PP• 
BU FlUOIU PPI 
llt NflCIU PPI 
ltl NEICIUT PP• 
ltl NUCCYC PPI 
IU IIEICEIN PPI 1u uoru, ,,. 
ltt !SISILE PP• 
89' IIALII LI PPI 

DehcUu 
l l •I' h•p•u 

II 
II 
II 
II 
II 
ll 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II ,. 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
10 
II 

t 

' 

..... 
hhc,iu ... 

••• ... 
••• ••• ... 
••• ... ... ... 
••• ••• ... ... ... 
••• ... 
••• ... 
••• ••• ... 
••• ... 
••• ... 
••• ••• ... ... ... ... 
••• ••• ... 
••• ... 
••• ••• ••• ••• ... ... ... 

' ... 
t ••• t ... 
t ... 
t ••• 
' ••• 2 ... 
' ••• 

1,,,1,,.,, ll•I'• LI•, A11•c1 E1cee4 11•1 •••• 
( ... , .... ,, ., .. ,. 
,., •• ., ... 111 .. ,., ... , .... ,, ... , ,., ... , .. , .... , .. ,,,., ... ,., ... , ... ,.,~ ..... ,., ... ,., .... . o,, .. .. ,,. .. .. 
t•c1cl••••1•·•,••411i,,1,••••I li••••t••• tcr 41•• DI•••• 1,J ,c,14111 DI••·· ••••• ,~,., ••• 1N•41••••• c,1Jc1,••••I• 
•1•••••1•••1•1r••• . ........ ,,, .. . 
D ••••••I ,1r••• II••·•• I',., •.•. ,. , ..... , .. , ....... . 
1,,.,1, •• , •••••••• , .•. ,1,.,,, •••••••• 
l,1 1 •41c• 1r•••••1•111 
•••••lc•••r•r•••• ,
1
,.,1,•••r•r••••I 

D ,,.,t ,.,.,1.,1 
D •14,euf•tlt ,,, .41 •• , ••• , •••• 141,. 
P•4i•1,111l1•I•••••••••••• 
7,lt•41••'"'···••f•I··'·'·'··· .,,•.41 •• ,., ••••• 4 •• 
T l•h•H 
Alp••,••t•••41•_•'•1t,••••L•1l••I•• t •·• ••• ,., •••• , 01 •• ,.,1, , •••• ,. 
Dl•lhtloHUH ..,.,1.1,, •.•. ,, •••••••••• ,. 
t,4•41•1Lrepll•••· ,,,.41.1,,., •••••• 
t •• ,1.1,,., •••••• 
01 •••• ,,,. ,., •••• ,. 
01, ... , ... 1 .. 
I 1•4ip•••,·•,4r•a111 Dl•••pttfJ •I r•••1l11 
n11, ........ 
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TABLE 4. (contd) 
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CouLihuL 
C•4• •••• U• 1L1 
II I IIELPNAL r,1 
117 llflNAl'Y PPI 
Ill IILIIINYL PPI 
Iii IIEIAZ •• PPI 
CII IICICNU PPI cu 11r11•sc ,,. 
CU 111:UCII PPI 
Cl 4 IIE IAC IY PPI 
CU llflllSUL PPI 
CU IIEIPUr rr• 
CIJ IIEINIIU Prl 
cu u,11,u1 rr• 
CII , _ ..... ,,. 

gt :m:~r ~~= 
cu ••nu, rr• cu •nrMEI ,,. 
cu •w•111n r,1 
CU •-•DIE& PPII 
Cll •-•DIEY PPI 
en HID•IIE ,,. 
CU HIIIETN r,1 
Cit HIUllT Pf,I 
CU HIVINY PPI 
CJI HIIIHr PPI 
en UIIICI ,,. 
CU HIPIPE PPI 
CU NIIIPU rr• 
CU •ll• rll PPI 
CU PfN ICNI PPI 
CU PENICH r,1 
CU PENICNP PPI en PHUIII ,,. 
CU PNUIIE PPI 
CU PHINEU rr• 
CU PICIL 11 PPI 
CU PHNIDE PPI 
CH IESUPI PPI 
CU IESUCI PPI 
CU S.UIIL PPI 
CU IEUCNI PPI 
CU IEUCNr PPI 
CU IN.UUII PPI 
CU IDLUDU PPI 
CU IIOLNYD PPI 
CU 111.CNLI PPI 
CU 245 -Lr• PPI ~u m;~a m 
CH SYIIINII PPI 
CU INISl'NI r,1 
CU l~NllPY r,1 

D• hcLiu 
Li • IL I•••••• 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

'• 

I 
I 

..... 
D1hcLiu 

I ... 
I ... 
I ... 
I ... 
I ... 
I ••• I ... 
' ... 
I ... 
I ... 
I ... 
I ... 
I ... 
' ... 
I ... 
I ... 
I ... 
I ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

·····•L•rr Li • iL• 
Li • 1L A11•cr l••••4 F••· •••• 

UI ErAr 
UI EPAP 

......... 
11,0,,,,i .... 
11,L.•lur• 
t·••L•1••1irl4ia• 
l• • •L•11c••·••L•r••• 
••••·••L•1••••·••fl•c•••r•1•i·i•1) 
l• •• L•1ll1cL••iLr I• 
11.,.,1 ••L•••rrl•L• 
ll•L•tl ••L·•••••·f••1Lo I••• •t•·l•(•• L•1IL.i •) pr•pi•••l4••14• -
ll• L•1• •1ur•ci• 
··•·•••·'··••i••·· ••••P•Lh1 h • iH 
t•••t•L•1•••i•• , .• 1 , ... 1.; .. 
IILr• hul •• 
•-•iLr••· .. •• l•• ILr• 1• 4i-• •••L1•••i•• 
1-alLr••••l•L•••• a• i •• 
l•• ILr••••i•L•r•••I•• 
l•• ILr••••i••L•1•••i•• 
l-• ILra••••L•1••L•1l •• i •• 
l-• ILr••••l·••L•1l•r•L•••• 
l•• ILr•••••L•1l•i•1l •• i•• • .• 1,, ••••• , ••• ,1 •• 
1-• iLr•••••r•ic•Li•• • .• 1,, •••• 1 •• ,1., •• 11,, •••• ,,,.11•1 •• 
l•• iLr•••·L•l•i•i•• , .. ,., ... , .•...... . .. , ..... , .. ,,, .•...... . .. , ..... ,., ..... 
PhHcoLi • 

~t:::11:·::r:•::,.,. 
t•pic• li •• 
,, .... i.. • ... ,,1 .. . ... ,., ... 
hh•l .., ... ,.,.,, ..... , .•...... ,, ...... ,.,, ..•.. ,., .... ,. ' ,., .. 
.. ..... ,i .. 1 .. ..,.1.1••·· .,., ••• ,.,1 •• .., ... ,,, .... , ....... . 
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As indicated in previous quarterly reports, concentrations of gross alpha, 
gross beta, nitrate, Na, and Cr appear to be the most indicative of contamina­
tion fro11 the 183-H 6asins. This is illustrated in Figures 12 through 16 in 
which concentration is plotted as a function of well number. Those wells 
located upgradient of the basins are plotted on the left and those downgradient 
are plotted on the right. 

Constituent concentrations in the wells located between the 183-H Basins 
and the Columbia River are directly correlated with changes in the water table 
and river stage. As the water-table elevation increases, constituent concentra­
tions are diluted. Conversely, as the water-table elevation decreases, con­
stituent concentrations increase. This trend has been observed fn all wells, 
including 199-H4-3, which however showed a reverse trend until September 1J86. 

Concentrations of several constituents are significantly increasing over 
time in well 199-H4-6. Chr011i1.111 concentrations above the DWS of 50 ppb have 
been reported. Nitrate concentrations have been reported near the OWS of 
45,000 ppb. 
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FIGURE 12. Gross Alpha Concentrations in 183-H Monitoring Welts 
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FIGURE 13. Gross Beta Concentrations in 183-H Monitoring Wells 
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FIGURE 14. Nitrate Concentrations in 133-H Monitoring Wells 
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FIGURE 15. Sodium Concentrations in 183-H Monitoring Wells 
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FIGURE 16. Chrll,nium Concentrations in 183-H Monitoring Wells 

42 

. 



,,, ..... ,,., .,, .. u I • - _. -. ',,, ..... ,, I •i'"' ' " • . 
• 1 

Well development and aquifer testing conducted in wells 199-H3-2C and 
199-H4-12C during April 1987 have resulted in decreased concentrations of 
several constituents in those wells. The constituents are Al, aaoniua, As, 
Cl, Fe, Mn, and Na. 

Quality Assurance/Quality Control 

Results of quarterly blind standards and interlaboratory c0111parisons 
were received. Analytical results for V0As, anions, and metals show good 
agreement between UST and PNL. Metals which were formerly analyzed by Hanford 
Environ11ental Health Foundation (HEHF) are now being analyzed by PNL. 

Intralaboratory (duplicate) samples have been added to the quality control 
progra recently. Duplicate saap?es will be collected fr011 the same wells 
sampled for interlaboratory c0111parisons. 

The Hanford Site Environaental Monitoring Program Quality Assurance (QA) 
plan 0HE-1, Revision 0, replaced QA plan ED-41, Revision 1, effective July 31, 
1987. This new plan provides for • inillUII c01a0n QA requirements for the Hanford 
Environaental Monitoring and C0111pliance projects. Project-specific requirements 
will be covered in supplementary QA plan 0HE-1D, Revision 0, which is being 
drafted. 
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200 AREA LOW-LEVEL BURIAL GROUNDS 

Major efforts conducted this quarter involved c0111pletion of 25 wells 
surrounding the burial grounds in 200 East and West Areas. 

DRILLING AND HYDROGEOLOGIC CHARACTERIZATION 

Well Drilling Effort 

200-East Area - Drilling was initiated by KEH, on June 24, 1987. The 
driiling scheduled was shortened fr0111 that originally plan,ied, by working two 
8-hour shifts per day, 6 days per week. By September 30, 14 wells had been 
cmipleted. A sumary of pertinent infonaation for these wells is presented 
in Table 5. Figure 17 illustrates the locations of the 200-East Area wells. 
Note that the well numbers for wells 299-E33-29 and 299-E33-28 have been 
reversed fl'OII previously trans• itted figures. This switch was made because 
well 299-E33-28 had been wrongly noted as well 299-E33-29 on all drill logs. 

TABLE 5. C011pletion Suaaary for 200-East Area Wells 

Well C0111pletion Ori 11 Depth to Screened Depth to 
Number Date De2th {ft} Basalt {ft} Interval {ft} Water {ft} 

E27-8 08-24-87 257 256.5 226 - 246 229.5 
E27-9 08-21-87 24S 244 220 - 240 221 
E27-10 08-19~87 240 240 212.5 - 232.S 216.5 
E28-26 In Progress 
E28-27 09-30-87 301.5 270 - 290 273 
E32-2 09-19-87 288.5 288 258.5 - 278.5 263 
E32-3 09-17-87 304 267 - 287 270 
E32-4 09-28-87 310 277.5 - 297.5 280 
E33-28 In Progress 
E33-29 09-21-87 290 290 263 - 283 26S.5 
E33-30 09-26-87 280 280 255 - 275 256.5 
E34-2 09-10-87 241.5 241 224 - 240 223.5 
E34-3 08-12-87 214 213 193.5 - -213.5 203 
E34-4 08-13-87 177 175.5 1S7 - 177 175.5 
E34-S 08-15-87 192 190 170.5 - 190.5 182.5 
E34-6 08-10-87 195 195 175 - 195 191 

Note: All well numbei-.- are proceeded by 299-. 
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FIGURE ·t7. Location Hap of Monitoring Wells in the 200-East Area 
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A basalt high was encountered in the northeast portion of 200-East Area. 
This basalt high was found to approach the water-table surface, decreasing 
the thickness of the aquifer to nearly zero at well 299-04-4. 

The presence of contamination in the unsaturated zone was suspected in 
wells 299-03-29 and 299-E28-27. At 299-03-29, a thin, moist, and saturated 
zone was encountered at the 75-foot depth. Field tests were conducted . for 
cyanide using Hach kits and Creager tubes (HCN, KCN, and NaCN) and laboratory 
analyses were conducted on sediment samples collected fr011 these wells. No 
contaaination was detected • . At 299-E28-27, odors were detected at the 210-foot 
depth. Surveys using HNU and TIP II indicated the presence of v~latile 
organics. MaxilllWI readings of 80 to 120 PPII were detected at the well head 
using the TIP II meter. Drilling was suspended for the rest of the day. The 
next day, readings had decreased to background levels. 

200-West Area - Well drilling continued at the 200-West Area on a work 
schedule of a hours per day, 5 days per week. During this quarte~, 11 wells 
were COlll)leted. Table 6 is a sumary of the pertinent information for these 
wells. Figure 18 illustrates the locations of the 200-West Area wells. 

TA81.E 6. 

Well Completion 
Number Date 

W6-2 In Progress 
W7-l 07-24-87 
W7-2 09-29-87 
W7-3 In Progress 
W7-4 In Progress 
W7-S In Progress 
W7-6 In Progress 
wa-1 07-23-87 
W9-l Not Started 
Wl0-13 09-25-87 
Wl0-14 Not Started 
W15-15 08-03-87 
Wl5-16 08-02-87 

· Wl5-17 Not Started 
Wl5-18 08-03-87 
Wl8-21 07-21-87 
Wl8-22 09-29-87 
Wl8-23 07-03-87 
Wl8-24 08-11-87 

Canpletion Sumaary for 200-West Area Wells 

Drill 
Depth (ft) 

245 
228 

270 

250 

255 
243 

246 
228 
455 
255 
240 

Depth to 
Basalt (ft) 

Screened 
Interval (ft) 

233 - 243 
203 - 223 

236.5 - 256.5 

227 - 247 

225 - 255 
208.5 - 238.5 

207 - 237 
195 - 225 
418 - 448 
221 - 251 
205 - 235 . 

Note: All well numbers are proceeded by 299-. 
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Depth to 
Water (ft) 

220 
211 

220 

230 

226 
213 

216 
196 
197 
225 
212 
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FIGURE 18. Location Hap of Monitoring Wells in the 200-West Area 
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Carbon tetrachloride was encountered in the unsaturated zone in four 
wells 299-WlS-16, 299-WlS-17, 299-WlS-18, and 299-Wl8-24. Only in 
wells 299-WlS-24 and ~99-WlS-16 were the concentrations high enough or the 
cont•ination persistent £!'1ou9h to require the use of fresh-air masks during 
drilling operations. 

Geohydrologic Testing and Initial Water-Quality Analyses 

During this quarter, aquifer tests were conducted in 24 wells. Wells 
were constructed with 8-inch diameter casing and telescoping screens to permit 
pumping with high-capacity submersible pumps and to stress the aquifer systems 

· as -..ch as was feasible. Before pumping each well, bailed water :a:ij>les were 
submitted to the _UST laboratory in Richland, Washington, for analysis. The 
analytical results were used to detenaine whether it was appropriate to dispose 
of the discharge water to land surface. In addition, samples were collected 
froa 18 wells during pumping to ascertain whether the water quality in each 
well was affected by the progressive development of the well. 

Table 7 lists the wells that were pumped during this quarter and for 
each duration of pumping, discharge rates during the constant-discharge tests 
and the preli• inary developaent period,. and the approximate volwae of water 
disposed to the land surface during aquifer testing and development. The 
dates listed are the days the constant-discharge tests were performed. During 
constant-discharge testing, a well is pumped at a aaxillUI constant rate for 
as long as possible, preferably longer than 8 hours. As can be seen froa 
Table 7, the duration of the aquifer tests varied. froa 25 • inutes to over 
9 hours. Aquifer properties, such as transaissivities and storage coefficients, 
have not yet been deter• ined for all of the tests conducted to date and so 
are not included in this report. They will be included in the final characteri­
zation report. 

Before each aquifer test, saaples were collected by bailer to determine 
whether a constant-discharge test could be conducted. The water from wells 
in the 200-West and 200-East Areas were analyzed for volatile organics, gross 
alpha and beta activities, guaa scan, tritium (3H), total Sr, Pu, and occa­
sionally U. In addition, samples collected froa the 200-East Area were analyzed 
for ~yanide and semi-volatiles. Two wells in the 200-West Area (299-WlS-17 
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TABLE 7. 200 Area Aquifer Testing Su111111ary 

D1t.e of TuL Diach1rge TuL DuraLion Diachorge o .. elopeenL ToLII Voh,u 

1.11 T11L Duration (h) bt.e (gpe) v.i. ... (5111) o. .. lopecnL (• in) Rlt.e (gp•l Vo 1.,...!..l51!.!l Puaped (pl} 

299-E27- I 1/li/17 ••• U2 7',IN 116 117- 197 14,2N 111,IN 

299-E27-i ., 1'/17 i . U 171 97,2N IW 11-172 17,111 11,, ... 

299-E27-ll 1/11/17 • IU U,4N Ill 111-113 1,W U,7N 

299-E.2&-27 9/29/17 4 131 32,W N 56-136 11,U, 42,IN 

299- 02-2 9/1/17 1 1·· ., '3,W 241 21- 142 11,* 71,'81 

299-02-3 9/2/17 I IW 72,NI 241 21-IW 11,7N N,711 

299-02-4 9/21/17 4 27 '·"' 141 26 3,6N 11,NI 

299-fll-29 9/17 /17 3 14' 20,IN 231 26-144 21,611 47,W 

299-fll-31 9/24/17 3 .63 111 34,911 146 34- IS& 11,lN u, ... 
299-~-2 1/7 /17 3 .76 117 24,IN n 26-U 2,W 21, ,., 

299-0.-3 1/6/17 3(1) H 11,111 121 4-41 2,IN 13,6" 
299- 04-6 1 /21/17 26 • in(b) 12 311 IN 1'-41 3,411 3,711 

Vl 
0 

299-17- 1 1 /16/17 I 11., 1,4N u 21 .4 1,711 11,lH 

299-17- 2 9/11/17 1 11 ..... 111 11 1,IN 1,6ff 
299-11-1 7/11/17 • 1 .7 3,IN 31 2' ... 3,9N 
299-111- U 9/14/17 I 31 14,411 121 31 3,W 11, ... 

299-116-16 1/21/17 I 21 1,U, 121 21 2,4N 9,6N 

299-116- 11 1/21/17 1 .. 33,W 121 11-11 7,2N 41,111 
299-11'-17 9/21/17 6 • 1,IN II 21 1,2tt l , IH 

299-116-11 7 /21/17 7 . , 17 39,2N li,2N 

299-111-21 · 7/14/17 I .. 27,IN 71 31 2,7N 31,611 

299-111-22 l/'ll/17 I '1 ~4,iM 111 61-76 11,111 36,3" 

2911-~11-23 1/22/17 ' 111 h,~N laL-121 laL- 111 l2,7N "·"' 2114-113 21\d-lN 
m -111-24 1 /11 /11 7 . , IN 4',NI Ii 3,311 41,W 
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(1) Cenerat.or prool• 

(b) "'-ti brolien 
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and 299-Wl8-22) and one well in the 200-East Area (299-E34-2} were analyzed for 
the complete suite of constituents described in Appendix VIII of 40 CFR 261 
and listed in WAC 173-303-9905. If contaminants in the discharge water were 
less than 10% of the designated WAC 173-303 hazardous waste guidelines or 
1/25 of the Derived Concentration Guides for radionucliaes, then water was 
discharged to the ground surface. Hazardous chemical concentrations for all 
wells tested during this quarter were below the established guidelines. A 
sunmary of the analyses for the more important detected hazardous chemicals 
is presented in Table 8. Tha complete results of the preliminary analyses 
will be reported next quarter. 

Samples were collected during the development and constant-discharge 
tests at 18 wells to determine the effects of pumping on the quality of water 
from these wells and to document the efficiency of the pretest development. 
Samples collected during aquifer testing were analyzed for the same constituents 
as the preliminary bailed samples. In s0111e cases, concentrations of key con­
stituents increased, and in other cases concentrations decreased. Table 9 
lists those wells sampled during testing and the number of samples collected. 
The results will be presented next quarter. 
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TABLE 8. Su11111ary of Pre-Test Analyses for Important 
Contaminants Around the 200 Area Burial Grounds 

Chloroforna Chromium H-3 lead Alpha Tetrane Beta 
E!E!b 

1~~) 
Ci/L mr ffi9= 1n 1~Ml (none){a) {~0,000) 

299-W7-l <l0{b) ____ (c) <2o(d) 3.3 <10 21 
299-W7-2 <20 8.5 
299-W7-3 <10 <20 29 <10 20 
299-W8-1 <10 <20 <20 <10 26 
299-Wl0-13 <10 <20 5.4 16 14 
299-Wl0-14 <20 11 37 
299-Wl5-15 260 <20 5.1 1,710 15 
299-Wl5-16 22 <20 <20 <10 59 
299-Wl5-17 28 91 <20 44 3.7 <10 13 
299-Wl5-18 230 <20 <20 1,450 11 
299-Wl8-21 24 <20 23 43 36 
299-Wl8-22 <10 
299-Wl8-23(e) ---

100 <20 249 5.5 <10 18 

299-Wl8-24 680 <2c, <20 1,380 

299-E27-8 <10 4,600 <2c, <10 17 
299-E27-9 <10 6,900 1.5 <10 8.5 
299-E27-10 <10 14,200 7.0 <10 15 
299-E28-27 10,600 4.2 13 
299-E32-2 <10 9,400 <2c, <10 17 
299-E32-3 <10 5,000 <2c, <10 12 
299-E32-4 <10 <2c, 23 <10 76 
299-E33-29 <10 4,000 <2c, <10 31 
299-E33-30 <10 3,800 <2c, <10 29 
299-E34-2 <10 <10 <20 <5 <20 <10 55 
299-E34-3 <10 4,200 5.0 <10 14 
299-E34-5 <10 <20 8.4 <10 27 
299-E34-6 <10 <20 <2c, <10 15 

~a) Drinking water limit or MCL 
b} <10 indicates that the analyses was less than the contractual detection 

limit for the analysis 
{c) A"---" indicates that the analysis was not performed 
(d) <20 indicates that 2 times the counting error was greater than the 

(e) 
analysis . 
No sample was collected for this well prior to the aquifer test. 



TABLE 9. 200 Area Sampling and Analysis Suanary 

Number of Number of 
Pre-Test Development 

Well (a) Sa!!!J!les Sa!!!J!les Comments 

E27-8 1 
E27-9 1 3 
E27-10 1 
E28-27 1 3 
E32-2 1 3 
E32-3 1 3 
E32-4 1 
E33-29 1 2 
E33-30 1 2 
E34-2 1(b) 2 
E34-3 1 
E34-5 1 
E34-6 1 

W7-1 1 3 
W7-2 1 2 
W7-3 1 Deep well, sampled at dept~ 

of shallow well 299-W7-2 
\iS-1 1 
Wl0-13 1 3 
Wl0-14 1 Deep well, gross a,~,7 

analyses conducted on sample 
collected at depth of shallow 
we 11 299-Wl0-13 

WlS-15 1 3 
WlS-16 1 3 
WlS-17 1(b) 3 Deep well 
WlS-18 1 3 
WlB-21 1 2 
W18-22 1(b) 3 Deep wel 1 
W18-23 0 3 
W18-24 1 3 

~a) All well nUll!bers are proceeded by 299-
b) Appendix VIII analyses conducted on preliminary sample 

• 



NONRADIOACTIVE DANGEROUS WASTE LANDFILL 

Activities conducted in this reporting period include c0111pletion of the 
fourth quarterly round of sampling ·and analysis at the Nonradioactive Dan­
gerous Waste (NRDW) Landfill for five shallow 110nitoring wells. Two deep 
monitoring wells were sampled for the third time. In addition, the interim 
characterization report prepared by WHC was submitted to the U.S. Department 
of Energy, Richland Operations (DOE-RL), the WDOE, and the USEPA. 

DRILLING AND HYDROGEOLOG IC CHARACTERIZATION 

The interim characterization report, which includes drilling and hydro­
geologic data, as well as analytical results froa water samples, was subllitted 
to DOE-RL and the WDOE. DOE-RL requested the WDOE to prepare feedback on the 
report. 

ROUTINE SAMPLING AND ANALYSIS OF jROUND WATER 

All seven monitoring wells ~round the NRDW were sampled in July 1987. 
Locations of these wells and their assigned Hanford well numbers are shown in ­
Figure 19. Quadruplicate samples were collected fr011 upgradient 
wells 699-26-35A, 699-26-34, and 699-26-35C (the deep well) and analyzed for 
conductivity, pH, total organic halogens (TOX), and total organic carbon (TOC). 
In the next fiscal year, all wells will be saapled in quadruplicate for these 
constituents. New pumps that meet RCRA standards will be obtained to replace 
the Grundfus pumps originally purchased for the NRDW wells, but damaged by 
sediment during initial use. 

Table 10 presents a sumaary of the analytical data collected for the July 
sampling and indicates which parameters were above regulatory limits. The 
data generally agree with those reported previously. Coliform bacteria was 
again the only parameter to exceed regulatory limits. The source of the coli­
form bacteria is assumed to be sewage buried at the Solid Waste Landfill (SWL) 
adjacent to the NRDW. 

Table 11 contains data for constituents that were above detection limits 
in at least one analysis. This table is organized by constituent groupings. 
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TABLE 10. Nonradioactive Dangerous Waste Landfill Interim Status 
Detection Level Progra1u Sampling Suaary for July 1987 
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CuaLILuaL D•LtcLlu ..... 1,,,1,Lerr Li1IL1 
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CU lU ,,. Ill .. I ,.,., .,, •• 1, ••••••• 
Cit IIC ,,, .... II I ,.,., ., .... , ,., ... 
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TABLE 10, (contd) 
••· · • •· • ·•· ••••••••••• · •• ••••••••·••·••••·· · •C•••LIL111L Ll1L•,••IIL1 C~1111L11l1L l11••••••••••••••••·· • ••••••••• · ••• ••• •• •• · · •· · ·· 
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TABLE 11. Nonradioactive Dangerous Waste Landfill Interi• Status 
Detection Level Program: July 1987 Data for Constit~ents 
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In the new fiscal year, ground-water 110nitoring of the NROW Landfill, 
the SWL, and nearby Hanford Site wells will be coordinated and evaluated to 
bitter understand how past activities at the SWL and NRDW Landfill have affc?Cted 
the ground-water systea in the vicinity of the Hanford Site Central Landfill. 
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APPENDIX A 

RAW ANALYTICAL DATA FOR GROUND-WATER SAMPLES 
COLLECTED FROM WELLS IN THE 300 AREA 

The following table presents raw data for those constituents that were 
detected at least once in the June and August 1987 samples. The columns are 
labeled with the name of the constituent, the units the constituent is aeasured 
in, and regulatory limits, if any. The regulatory limits given are Interim 
Primary Drinking Water. Standards or proposed Recomnended Maximum Contaipinant 
Levels (aarked with an asterisk*). If no data are available, a period is 
printed. 

The following codes have been used in marking the data: 

< - Data were below contractual detection li• it 

I - Data were below contractual detection li• it but a value was reported 

• - Radioactive data for which the reported result was less than the 2-a 
counting error 
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APPENDIX B 

RAW ANALYTICAL DATA FOR GROUND-WATER SPtPLES 

COLLECTED FROM WELLS IN THE 183-H AREA 



APPEMDix ·a 

RAW ANALYTICAL DATA FOR GROUND-wATER SAMPLES 
COLLECTED FT04 WELLS IN THE 183-H AREA 

The following table presents raw. data for those constituents that were 
detected at least once in the June, July, and August 1987 samples. The columns 
are labeled with the naae of the constituent, the units the constituent is 
aeasured in, and regulatory li• its, if any. The regulatory li• its given are 
Interi• Pri•ary Drinking Water Standards or proposed Rec011111ended MaxillUII Con­
taminant Levels (aarked with an asterisk•). If no data are available, a 
period is printed. 

The following codes have been used in 11c1rking the data: 

< - Data were below contractual detection li• it 

I - Data were below contractual detection li• it but a value was reported 

• - Radioactive data for which the reported result was less than the 2-~ 
counting error 

8.1 



TABLE 8.1. 183-H Solar Evaporation Basins Assessme~t Progr~: 
June Through Au¥ust 1987 Data for Const1tuents w1th 
at Least One Va ue Above Detection Limits 
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TABLE B.l. (contd) 
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