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3.4 DETECTION LEVEL GROUNDWATER MONITORING SYSTEM 

This section describes the aquifer that will be monitored, the location 
and justification of the monitoring wells, the installation of new wells, the 
hydrogeologic data to be collected, the frequency of sampling, and the 
groundwater constituents to be analyzed. Drilling, well construction, aquifer 
testing, and associated activities will be conducted according to the 
applicable Westinghouse Hanford procedures. Specific environmental 
investigation instructions (Ell) are cited in sections of the plan. 
Additional Ell may also apply. 

3.4.1 Uppermost Aquifer 

The unconfined aquifer beneath the NRDWL is contained prima-rily within 
sediments of the Hanford and Ringold formations and may extend from the water 
table to the top of basalt. The unconfined aquifer is discussed in more 
detail in Chapter 2.0. Hydrogeologic characterization a~tivities are designed 
to obtain additional information on groundwater flow characteristics of the 
unconfined aquifer. 

3.4.2 Background (Upgradient) Wells 

Three wells (699-26-35A, 699-26-34, and 699-26-35() were installed 
upgradient as background wells to determine the background groundwater 
chemistry (Weekes et al. 1987, Table 3-2). Wells 699-26-35A and 699-26-34 
were completed in the top of the unconfined aquifer in the Hanford formation, 
and well 699-26-35C was completed in the upper Ringold Formation above the 
LPU. Well 699-26-35B, designed to monitcr potentiometric levels above and 
below the LPU during and after pump tests still exists; however, it is not in 
use. 

3.4.3 Detection (Downgradient) Wells 

Four wells (699-25-34A, 699-26-33, 699-25-34B, and 699-25-33A) were 
installed as downgradient detection wells (Figure 10). Wells 699-25-34A, 
699-25-34B, and 699-25-33 were completed in the top of the unconfined aquifer, 
in the Hanford formation, and well 699-25-33A was completed in the upper 
Ringold Formation above the LPU. A fifth well (699-25-33B), designed for 
monitoring potentiometric levels above and below the LPU during and after pump 
tests across the LPU and monitoring gradients across the LPU, still exists; 
however, it is not presently in use. All wells were designed for 
hydrogeologic characterization. Table 1 su11111arizes the construction details 
for the monitoring wells. 

29 
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Table 1. Construction Summary--The Nonradioactive Dangerous 
Waste Landfill Groundwater Monitoring Network. 

Well 
number 

Date Depth Casing~ Screened . Depth to 
completed dri 11 ed• Screen depth• water• 

Date 
measured 

699·26·34· 7/86 

699·26·35A• 7/86 

699·26·35C° 1/87 

699·26·33 9/86 

699·25·34A 7/86 

699·25·348 9/86 

699·25·33A 1/87 

43.6 (143) 

46.6 (153) 

64.3 (211) 

44.8 (147) 

44.2 (145) 

43.0 (141) 

n.1 <255> 

CS/SS 12.7·ca 
(5· fn.) 

CS/SS 12.7·ca 
C5·fn.) 

SS/SS 10.2·ca 
C4·fn.) 

CS/SS 12.7·ca 
(5· fn. > 

CS/SS 12.7·ca 
(5· fn.) 

CS/SS 12.7·CIII 
(5·fn.) 

SS/SS 10.2·CIII 
(4· fn. > 

35.7·41.8 
c1n-13n 

36.6·42.7 
· (120·140) 

58.8·61.9 
(193·203) 

37.8·43.9 
(124·144) 

36.0·42.1 
(118·138) 

36.0·42.1 
C 118· 138) 

58.2·61.3 
(191·201) 

"Approximate depths in ·ineters; feet in parentheses. 
"sS··steinless steel; CS··cerbon steel; cesir19 diameter fn parentheses. 
°Upgredient well. 

37.63 (123.45) 7/86 

38.95 (127.79) 7/86 

38.9 (127.73) 1/87 

39.99 (131.20) 1/87 

38.25 (125.49) 7/86 

38.05 (124.84) 1/87 

37.86 (124.20) 1/87 

presented in Table 2 and shown in Figure 13. The additieR ef these wells is 
Rat Recessarily iRteAded te represeRt the fiAal greuRdwater meRiteriRg 
Retwerk. AdditieRal meRiteriRg wells may ~e required te achieve full 
cempliaRce with state aRd federal regulatieRs. The placemeRt ef aRy 
additieRal Rew wells will depeRd BR results ef water level measuremeRts, 
water quality aRalyses, hydregeelegic iRfermatieR, aRd tracer tests cellected 
frem this iRitial meAiteriRg Retwerk. 

Table 2. Construction Details--Proposed Nonradioactive Dangerous 
Waste Landfill Groundwater Monitoring Well;. 

Well Estimated Estimated Casingt Screen 
number completion depth• length• date Screen 

W-4 ~ 45,7 (150) ,,,,,, 10,a ,. 10 7 (J5) 
~ 

W--4 ~ 45 7 (150) ££,'££ 10 3 • 10 7 (J5) 
~ 

IIW·J TBO 175.3 (575) SS/SS 10.2·CIII 3.0 (10) 
(4· in.) 

'In ineters, feet In parentheses. 
"SS· ·steinless steel; CS··cerbon steel; cesi"II diameter In parentheses. 
•Lencert Coordinates. 

30 

Estimated 
coordinatesc 

N 410,050 
i 1,1,,00 

II <J0,'lii0 
Ii 1,1,,00 

II 430,450 
E 261,400 
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3.4.5 Justification for Planned Well Locations 

Twe shallew greuAdwater meAiteriAg wells aAd I deep groundwater 

~~~! t~~~~gwhi~:~:=r.a~~=~:,==,Rr,=:~~r:ii~=~~~:i~1i~
0

u~~e t~~s~~~~~·~t ~~~r}~~g t~: f ~~:~1 on of 
ihe ~ 'n'e~r=·m'o'nl io~n'~f''''werf-;====rs=·=·==sased on J UAeertai At i es i A greuAdwater flew 
directieAs aAd the need for characterization of the deeper portions of the 

.unconfined aquifer beneath the site. 

The hydraulic gradieAt acress the site is law, aAd there is much 
tiAcertaiAty aheut greuAdwater flew directieAs heAeath the site 
(SectieA 2.3.3.1). The gretiAdwater flew directieA iAdicated hy water le¥el 
measuremeAts differs hy appreximately 99° frem greuAdwater flew directieAs 
iAdicated hy ceAtamiAaAt pltimes, aAd hath differ frem the assumed regieAal 
flew directieA eA which the iAitial detectieA le¥el meAiteriAg system is 
based. These uAcertaiAties iA greYAdwater flew eirectieA iAdicate that the 
existiAg detectieA le¥el meAiteriAg system may Aet be cemplete. The 
greuAdwater flew directieA calculated frem water le¥el measuremeAts iAdicates 
that ceAtamiAaAts reachiAg greuAdwater frem the NRDWL may pass Aerth ef the 
preseAt dewAgradieAt wells uAdetected aAd that ceAtamiAaAts erigiAatiAg iA the 
adjaceAt SWL may he detected by NRDWL dewAgradieAt wells. 

Presently, no deep characterization or groundwater monitoring wells exist 
for the NRDWL. The two deepest wells at the NRDWL were drilled to depths of 
70.1 m (230 ft) to 77.7 m (255 ft), penetrating approximately half of the 
thickness of the unconfined aquifer. The closest deep borehole, drilled as 
part of the Skagit/Hanford Project and not as a groundwater monitoring well, 
is approximately 0.8 km (0.5 mi) from the NRDWL. The planned deep well is 
necessary for the hydrogeologic characterization of the deep unconfined 
aquifer. A characterization that is important because of the documented 
disposal of chlorinated hydrocarbon DNAPL's in the NRDWL, the 12-year interval 
between the initiation of disposal and initiation of groundwater monitoring, 
and the presence of chlorinated hydrocarbons in the groundwater beneath the 
SWL which is immediately adjacent to and down dip from the NRDWL. 

0Ae shallew well will be iAstalled eA the Aerth side ef the NRDWL, aAd 
twe, eAe deep aAd eAe shallew, eA the seuth side ef the site (Figure 13). The 
well eA the Aerth side is iAteAded te supplemeAt the NRDWL dewAgradieAt 
detectieA Aetwerk . The shallew well lecated eA the seuth side ef the laAdfill 
will help iA separatiA§ peteAtial gr~tiAdwater impacts frem the NRDWL aAd the 
SWL. The lecatieAs ef the shalle~~ greuAdwater meAiteriAg wells are iAdicated 
by MEMO medeliA§ results that iAdicate a miAimum meAiteriA§ efficieAcy ef at 
least 93%, esseAtially iAdepeAdeAt ef gretiAdwater flew directieA (DOE 1999). 
These wells will eAsure that the tiAcertaiAties het~ieeA the regieAal aAd local 
grotiAdwater flow directioAs will he ade~uately co¥ered. The deep monitoring 
well, located adjacent to the shallow monitoring well on the south side of the 
site, will provide for deep aquifer characterization and for detection of 
DNAPL contaminants on the down dip side of the NRDWL. 

33 
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3.4.6 Well Drilling and Installation 

The groundwater monitoring well¼ to be constructed at the NRDWL will be i 
RCRA standard well¼ constructed to the generic specification for groundwater 
monitoring wells {WHC 1990). WAC 173-160, Hinimu11 Standards for Construct.t.9..n .... 

~™~;.J~ 
Procedures for controlling the well site activities are given in the 

£nvironmenta1 Investigations and Site Characterization Hanua1, WHC-CM-7-7 
{WHC 1988) and listed in Table 3. 

anoth!~em~~~o~e~}
7
d~~~~i~~s~s

1
~~~!~n~ei~r!1~1dh:~;ht'l'J~1Jf~~!~t~~~~ a!fthe 

i[i'iH:riitil(i method: (1) dri 11 cuttings can be eas i1 y contained {important in 
p❖oferiffally contaminated material), {2) representative geologic samples can be 
collected, {3) moisture samples can be collected from above the water table, 
{4) disturbance to the borehole wall is minimized, {5) a straight, plumb 
borehole is produced, and (6) groundwater quality is not affected by drilling 
fluids other than water or air. 

Drill cuttings will be routinely monitored for radiation and hazardous 
material in accordance with a site-specific Hazardous Waste Operating Permit 
{HWOP). Contaminated cuttings will be handled, transported, and disposed 
according to the Environmental Investigations and Site Characterization 
Hanua1, Ell 4.2, "Interim Control of Unknown, Suspected, Hazardous and Mixed 
Waste." If the level of contamination is significant enough to require 
changes in well design or well location, Ecology will be notified by 
Westinghouse Hanford prior to making the changes. 

Drill rigs and peripheral equipment {such as drill tools, cables, and 
temporary casing) will be steam cleaned before arriving on site, moving to a 

~!1 ~~le' F~~1d b~n~~} ~g ~~~/~~u1i~H:t.t,,i~:i.:ial0iiri1~1k',J'iiitco~~:n~~d~n~n of ' g ...... .......................... .............. ........... ... Q .. ... Pm .. .... . 
water to the boreho.l e wi 11 be kepf 'fii' .. a' iiiiriliiiii"iii ... or· ivOided·; This wi 11 
minimize well development pumping after wells are completed and minimize the 
chances of driving any vadose zone contaminants into the groundwater. 

Temporary carbon steel casing with a minimum diameter of 20 cm (8 in.) 
will be driven to total depth as each borehole is advanced. A temporary 
20-cm- {8-in.-) diameter telescoping screen may be installed for aquifer 
testing, if necessary. After the borehole has been drilled to its total 
depth, the final well casing and screen will be installed and the temporary 
carbon steel casing will be removed as the filter pack and annular seal 
materials are placed in the annular space. If a temporary screen is used, it 
will be left in place. 

lwe ef the wells will he d,illed app,eMifflately 9 ffl (39 ft) iAte the 
satu,ated sediffleAts. QAe ef the wells will he d,illed te the tep ef the 
hasalt that fePfflS the hase ef the UAeeAfiAed aquife, (eMpeeted depth is 
app,eMifflately 1§2 ffl [§QQ ft]). 
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Table 3. Applicable Environmental · Investigations Instructions. 
Number Title 

Ell ,. 1 

Ell 1.2 
Ell 1.4 
Ell 1.5 
Ell 1.6 
Ell 1.7 
Ell 1.9 
Ell 1.10 
Ell 1.11 

Ell 2., 
Ell 2.2 
Ell 2.3 

Ell 3.2 

Ell 4.2 

El I 5. 1 
Ell 5.2 
Ell 5.4 
Ell 5.5 
Ell 5.7A 
Ell 5.8 
Ell 5.10 
Ell 5.11 
Ell 5.12 
Ell 5.13 
Ell 5.14 

Ell 6. 1 
Ell 6.6 
Ell 6.7 
Ell 6.8 

Ell 9. 1 

Ell 10. 1 
Ell 10.2 
Ell 10.3 
Ell 10.4 

Ell 11. 1 

Hazardous Waste Site Entry Requirements 
Preparation and Revision of Environ.ntal Investigations lni.truc:tions 
Instruction Change Authorizations 
Field Logbooks 
QA Records ProcNsing 
Indoctrination, Training and Qualification 
RI/FS (RFI/CMS) Docunent Review and Control 
Identifying, Evaluating, and Docunentlng Suspect Waste Situ 
Technical Data Management 

Preparation of Hazardous Waste Operations Peralta 
Occupational Health Monitoring 
Aaninlatratlon of Radiation Surveys to Support Envirormental Characterfzat"fon Work on the 
Hanford Site 

Calibration and Control of Monitoring lnstrunents 

Interim Control of Unknown, Suspected Hazardous and Nixed Waste 

Chain of Custody 
Soi I and Sedi111ent S~l in; 
Field Cleaning and/or Decont•ination of Equipment 
1706KE Laboratory Decontamination of RCRA/CERCLA S~ling Equip111ent 
Hanford Geotechnlcal S~le Library Control 
Groundwater S~ling 
S~le Identification and Data Entry Into HEIS Database 
S~le Packaging and Shipping 
Air Quality S~lin; of Ambient and Downwind air at Waste Sites 
Dr1.111 S~ling 
Dr1.111 Handlin; 

Activity Reports of Field Operations 
GrOl.nCI w·ater Well Characterization and Evaluation 
Resource Protection Well and Test Borehole Drill in; 
Well C~letion 

Geologic Logging 

Aquifer Testing 
Measurement of Ground-Water Levels 
Purge Water Management 
Wel_l Development Activities 

Geophysical Log;ing 

35 



WHC-SO-EN-AP-026, Rev. o-~ 

Table 4. Groundwater Sampling Parameters•, Maximum Level. 
Interim primary drinking Maximum levelb 

water standards 
Al"seF1ie 
Barium 
Caelffli tim 
Chromium 
Fluoride 
tea& 
Mel"Etil"Y 

Nitrate (as N03) 

Sel efl i tfffl 
Sil't'ef 
EAEll"ifl 
Li F1elaF1e 
Hethexyehlel" 
Te><aJ!hefle 
h+-9 
2,4,5 TP Sih'ex 
Rael i tiffl 
Gross Alpha 
Gross Beta 
Turbidity (surface water only) 
Coliform bacteria 
Groundwater quality parameters 
Chloride 
Iron 
Manganese 
Phenols 
Sodium 
Sulfate 
Groundwater contamination indicator parameters 
pH 
Specific conductance 
Total organic carbon 
Total organic halogen 
Site specific parameters 
Tritium 
Volatile halogenated hydrocarbons 

Go% 
1.0 
Q-;.{H-

0.04 
1.4 to 2.4 
Go% 
~ 

45 
8-;-{H-

G.% 
9.9992 

" G-:-004, 

8-rl­
~ 

8-rl-
8-;-{H-

5 J!Ci/L 
15 pCi/L 
4 mrem/year 
1 NTU 
1/100 ml 

'Regulatory requirements for sampling parameters are 
subject to change because of federal regulations. 

t>unless otherwise noted, concentrations are in mg/L. 
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WELL CONSTRUCTION AND COMPLETION SUlfilARY 

Drilling Backhoe 0,.10·ft S~le 
Method: OOEX air rotary Method: Air returns 
Drilling Additives 
Fluid Used: None Used: None 
Driller's WA State 
Name: s. McKimon/D. Mingo Lie Nr: Not docllllented 
Drilling C0111)8ny 
C0111)8ny: Jensen Drilling Co Location:Not docllllented 
Date Date 
Started: 09Sep92 C~lete:~2=2=0 ... ct""9""'2 _____ _ 

Depth to water: 132.4-ft 220ct92 
(Ground surface)133.3·ft 20Jun94 

GENERALIZED Geologist's 
STRATIGRAPHY Log 
Sl=slightly 

0-84: SAND 
84*101: GRAVEL 
101 .. 103: SAND 
103 .. 126: GRAVEL 
126*126.5: Silty sandy GRAVEL 
126.5 .. 161: Sandy GRAVEL 
161*173: Silty sandy GRAVEL 

Drawing By: RKL/6N25W34D.ASB 

WELL TEMPORARY 
NUMBER: 699·25·34D A5419 WELL NO: ____ _ 
Hanford 
Coordinates: N/S N 25.253.6 E/W W 33.847.9 
State NAD83 N 131,191.16m E 579,589.97m 
Coordinates: N _..;:4c:.30:.,i..c:4c:.69.:.-__ E 2,261.412 
Start 
card#: Not docllllented 
Elevation 

T __ R __ . s __ _ 

GrO\rld surface: 534.47-ft (Brass cap) 

A- 7 

Elevation of reference point: [537.91-ftl 
(top of casing) 
Height of reference point above[ 3.44·ft l 
grO\rld surface 

Depth of surface seal [2,0,.8,6·ftl 
Type of surface seal: 
Cement grout to 8.6·ft 
4·ft x 4·ft concrete pad 
extending 2.0·ft into amulus 

13·in nominal hole, M.B·ft 
11·in nominal hole, 9.8 .. 173-ft 

4·in ID T304 stainless steel casing, 
+1.0,.126.8-ft 

Bentonite crl.lllbles, 8.6*119.4·ft 

Enviroplug coarse chunk bentonite seal, 
119.4 .. 123.1-ft . 
Silica sand pack: 
123 . 1 .. 266.2-ft. 20--40-mesh 

4·in, T304 stainless steel screen, 
126.8 .. 162.0·ft. #10·slot 

Fill, 166.1 .. 173.0·ft 
Borehole drilled depth: C 173.0·ft] 
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WELL CONSTRUCTION AND C04PLETION Slllt4ARY 

Ori 11 ing s..,le 
Method: Air rotary Method: Air returns 
Drilling Additives 
Fluid Used: Not applicable Used: None 
Driller's WA State 
Name: S. McKemon/0. Mingo Lie Nr: Not docunented 
Drilling C~ny 
C~ny:_J::..:en=se""n-'------- Location: Not docunented 
Date Date 
Started: 09Sep92 C~lete:--'2=2=0=c-=-t9""2'--__ _ 

Depth to water: 124.1·ft Oct92 
(Grol.l'ld surface)125.3·ft 20Jun94 

GENERALIZED Geologist's 
STRATIGRAPHY Log 

0--74: SAND 
74 .. 82: GRAVEL 
82 .. 85: Sandy GRAVEL 
85 .. 87: GRAVEL 
87--99: Gravelly SAND 
99*102: GRAVEL 
102 .. 108: Sandy GRAVEL 
108 .. 119: SAND 
119*122: Gravelly SAND 
122*124: SAND 
124*127: Sandy GRAVEL 
127 .. 139: Silty sandy GRAVEL 
139*164.9: Pebble cobble GRAVEL 

WELL TEMPORARY 
NUMBER: 699·26·348 A5420 WELL NO: ____ _ 
Hanford 
Coordinates: N/S 
State NAD83 N 
Coordinates: N 
Start 

N 25,782 6 E/W W 33,716.8 
131,352.SOm E 579,629.52m 
430 998 E 2,261,542 

Card#: Not docunented 
Elevation 

T __ R __ s __ _ 

Grol.l'ld surface: 526.47 Brass cap 

Elevation of reference point: C530.27·ft] 
(top of casing) 
Height of reference point above[ 3.80·ft J 
grol.l'ld surface 

Depth of surface seal [1.5 .. 8.2·ft) 
Type of surface seal 
Cement grout to 8.2·ft 
4 x 4·ft x 4·in concrete pad 
extends 1.S·ft into amulus 

13·in nominal hole, 0--8.S·ft 
11·in nominal hole, 8.5 .. 164.9-ft 

4·in ID T304 stainless steel casing, 
+0.7 .. 118.4·ft 

Bentonite crl.llbles, 8.2 .. 111·ft 

Enviroplug bentonite chunks, 
111.0--115.2-ft 
Silica sand pack, 
115.2 .. 161.6-ft, 2°"'40·mesh 

4·in T304 stainless steel screen, 
118.4 .. 153.6-ft, #10·slot 

----1 Fill, 161.6+<164.9·ft 
Borehole drilled depth: .._ ____ ...,_l 

Drawing By: RKL/6N261J348.ASB 

A-8 

DTB=Depth to bottom, 
154.4·ft, 18Dec92 

C 164.9- ft] 
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