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1.0 INTRODUCTION 

Field specific conductance has exceeded the critical aean of this 
paraaeter in groundwater in downgradient wells 2-Wl0-17 and 2-W14-12 at 
single-shell tank (SST) waste aanagement area (WMA) TX-TY and in downgradient 
well 2-Wl0-15 at SST WMA T during the Novellber 1992 sampling. These 
exceedances have been independently verified in April 1993 and confirmed by 
data fr011 the March 1993 sampling. Under interi• -status groundwater 
aon1tor1ng (40 CFR 265, Subpart F), exceedance of the critical mean 
necessitates preparation of a groundwater quality assessment monitoring plan 
to detennine whether these RCRA facilities are affecting the quality of 
groundwater. This docuaent presents a single assessment monitoring plan for 
these two WMA that are located above the suie plume of high conductivity in 
the groundwater in the northern part of the 200 West Area of the Hanford Site. 

Although decomissioned in 1980, the SST are considered to be actively 
storing dangerous and extremely hazardous and radioactive wastes and have been 
designated as Resource Conservation and Recovery Act of 1976 (RCRA) facilities 
under the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement} (Ecology et al. 1989). 

The 149 SST are located in seven WMA containing one or more tank farms 
(Figure l}. Each of these tank farms consists of a number of 75-ft-diameter 
reinforced concrete tanks with a single liner of either ASTM A283 Grade C or 
A201 Grade C (241-AX Tank Fani only) carbon steel. Scheaatic diagrams of the 
construction of tanks in the 241-T, 241-TX, and 241-TY tank fanis are shown on 
Figure 2. Monitoring of the SST is discussed in Welty (1988}; present status 
of each tank in each tank far11 is reported monthly by Hanlon (1993). 

The SST have not received waste since November 1980, and • any ceased 
receiving waste earlier because of suspected poor tank integrity. Many of the 
SST have been interim-stab;lized (i.e., had pumpable liquids removed so that 
only salt cake, sludge, and interstitial fluid remain) and/or interim-isolated 
(i.e., had pipes removed or blocked to prevent the inadvertent addition of 
waste). The SST are targeted for closure as RCRA treatllent, storage, or 
disposal units (TSO}. The Single Shell Tank Closure/Corrective Action Work 
Plan (DOE 1989) was submitted to the State of Washington Oepartaent of Ecology 
(Ecology} in 1989 and is presently undergoing revision. WMA Tis in the 
200-TP-6 Operable Unit and WMA TX-TY is in the 200-TP-S Operable Unit. Both 
of these WMA are part of the T Plant Source Aggregate Area (DOE 1992). 

1 
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2.0 BACK&ROIII> INFORMATION 

Two of the SST WMA (T and TX-TY) are located several hundred feet west 
and southwest of the 221-T Building (T Plant), which was the first chemical 
processing plant to operate on the Hanford Site. These two WMA {T and TX-TY), 
in the northern part of the 200 West Area (Figure 3), contain the three tank 
farms 11sted below: 

I1nk Ei!:1 ve,r Built T1ok C1Racjty: ~Q. TiDk§ ~o. L!Hker~ 
(gal) 

241-T* 1943-44 530,000 12 7 

241-TX 1947-48 758,000 18 1 

241-TY 1951-52 758,000 6 5 

* Includes four 20-ft-diameter 200 series tanks that each held 55,000 gal. 

The SST received high-level metal and first-cycle wastes from the 
chemical processing of uraniu•-bearing spent fuel rods. Metal waste contained 
901 of the fission product radionuclides plus all the uranium and some 
plutonium. Spent fuel rods from reactors in the 100 Areas were processed 
using the Tri-Butyl Phosphate, REOOX, or PUREX processes and these wastes were 
sent to various tank farms. The history of tank farms, the wastes that were 
sent to each tank in various tank fanns, and the types of waste and 
constituents in each are described in Anderson (1990). Additional infonaation 
on the SST aay be found in the groundwater monitoring plan and revision 
(Jensen et al. 1989; Caggiano and Goodwin, 1991). 

Waste 11anage11ent operations have created a c0111plex intenningling of the 
tank wastes. Nonradioactive chemicals have been added to the tanks while 
varying 1110unts of waste- and heat-producing radionuclides have been removed. 
In addition, natural processes have caused settling, stratification, and 
segregation of waste components. Waste was also cascaded (allowed to flow by 
gravity from one tank to another) through a series of tanks; cooling and 
precipitation of radionuclides and solids occurred in each tank of the 
cascade. Some of the supernatant from the last tank in a cascade was sent to 
cribs because of the shortage of tank capacity for storing high-level waste. 
As a result, it is very difficult to estimate the composition of the wastes 
contained in the tanks through operational records. 

The three general waste foras in the SST are sludge, salt cake and 
liquid. Sludge consists of the solids (hydrous metal oxides) precipitated 
froa the neutralization of acid wastes before their transfer to the SST. Salt 
cake consists of the various salts fonaed fr011 the evaporation of water from 
the waste. Liquid also exists as supernate and interstitial liquid in the 
tanks. 

The SST wastes consist priaarily of sodium hydroxide; sodiUII salts of 
nitrate, nitrite, carbonate, aluainate and phosphate; and hydrous oxides of 
iron and manganese. TJJ.e rai1oactJve components consist of fission grodu~ 
rad1onucl1des (e.g., Cs, Sr, W,-c), activation products (e.g., 1 Sb, Co) 
and actinide elements such as uranium, thoriua, plutonium and neptunium. 

2 
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Nuaerous other liquid effluent facilities surround these two WMA 
(Figure 3; Table 2-1) ind any of these could have contributed to the 
degradation of groundwater quality. Nearly two billion gallons of liquid 
effluent containing essentially the SUM! long-lived constituents were 
discharged to tank faras, but at IIUCh lower activity/concentration were 

· discharged as low- level waste to the cribs, trenches, and ponds that surround 
these two WMA. The only known indicator species that would identify waste as 
having come fro• a SST are the very short-lived radionucl1des that would have 
decayed to other progeny or a stable state since the waste was discharged to 
tanks or soils. Known unplanned releases in this area during past operations 
are documented in Table 2-2. 

3.0 GEOL06Y AND HYDROGEOLOGY OF THE HANFORD SITE 

3.1 GEOLOGY 

The Hanford Site is in the Pasco Basin, a broad topographic and 
structural basin that is underl1in by Miocene tholeiitic basalt of the 
Columbia River Basalt Group. The basalt erupted fr011 north-northwest trending 
linear vent systems between 17.5 and 6 M yr ago and consists of numerous 
basalt flows (SOiie of which are separated by 1nterbedded tuffaceous elastic 
terrigenous sedi!IM!nts) that have been defon1ed into asynaetrical anticlines 
and broad, asynaetric nearly flat-bottomed synclines. Anticlinal ridges 
border the Pasco Basin on the north (Saddle Mountains), west (Yaki•a and 
Ullltanum Ridges) and southwest (Rattlesnake Mountain and smaller ridges 
[brachyanticilines] along this suie northwest trend). A broad, nearly north
trending 110noclinal flexure separates thinner basalt of the Palouse Slope to 
the east from the thicker basalt and sediaents of the Pasco Basin. Overlying 
the basalt are a series of interbedded fluvial and lacustrine silts, sands and 
gravels of the Pliocene Ringold Formation and Quaternary Hanford formation. 

Basalt of the Columbia River Group is over 12,000 ft thick in the Pasco 
Bas;n and is divided into several formations, three of which are present in 
the Pasco Basin. The Elephant Mountain aember, one of the youngest basalts 
within the Saddle Mountains Foraation (the uppen10st and youngest of basalt 
strata), underlies the 200 Areas of the Hanford Site and generally constitutes 
the bottom of the unconfined aquifer. Because the basalts have been deformed, 
the surface of the Elephant Mountain llellber dips south to southwest into the 
Cold Creek Syncline, but the top of the basalt is an irregular, partially 
eroded surface. Each basalt flow aay consist of a dense interior where 
generally well-developed columnar jointing is sandwiched between a 110re rubbly 
flow bottom and a priaary flow top breccia that also 1s generally rubbly. 
Many basalt flows, especially those in the Saddle Mountains FonAtion, are 
separated by tuffaceous interbedded sediaents that represent fluvial 
deposition of sand, silt, and clay between eruptive episodes of ColWlbia River 
basalt volcanism. The rubbly flow top and flow bott011s of basalt units along 
with the interbedded sediaents, where present, store and transmit water 110re 
readily than the dense interiors of basalt flows and constitute the confined 
aquifer system beneath the Hanford Site. 

3 
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The Ringold Foraation varies from zero thickness along Gable Mountain to 
several hundred feet thick beneath the Hanford Site in the Cold Creek 
Syncline. It is generally a few hundred feet thick beneath the 200 West Area, 
is present 1n auch of the 200 East Area, but is absent in the northern part of 
the 200 East Area where it has been reaoved by erosion. The Ringold Formation 
consists of Miocene to Pliocene sand, gravel and silt deposited in fluvial and 
lacustrine environments within the Pasco Basin. Granule to cobble gravels 
with a sandy 11atr1x d01111nate parts of the Ringold Fonaation, which was 
deposited in a broad braided stream (a braidplain). Cross bedded and 
laminated sands deposited 1n broad stream channels are also c011110n. In 
places, laminated silts and fine sands were deposited as overbank deposits on 
floodplains. Plane to cross-laminated clay and silt with some fine sand units 
displaying soft-sed1aent defonaat1on characterize the lacustrine units. 
Deposition in a fluvial environment where post-depositional erosion and 
truncation are conmon has resulted fn sediments fn which there can be extreme 
and abrupt changes in sedimentary materials because of the ge011etry of 
fluvially deposited units. Further details of the Ringold Formation deposits 
and their various facies geometries and histories aay be found in Lindsey and 
Gaylord (1989) and Lindsey (1991). 

The Quaternary Hanford Fonnation overlies the Ringold and consists of 
sand, gravel, and silt deposited by floodwaters arising from cataclysmic 
failures of ice-danned lakes along the • argin of a continental glacier during 
the Pleistocene. Floodwaters coursing across the plateau carved the coulees 
north and east of the Pasco Basin as aeltwater river channels and deposited 
terrigenous sediments in hydraulically damned waters north of Wallula Gap. 
Facies within the Hanford fomation consist of coarse granule to boulder 
gravel with little •atrix (often openwork gravels) and varying bedding, fine 
to coarse grained sand and granule gravel exhibiting plane lamination and 
bedding and some channel filling as well as thinly bedded, plane laminated and 
ripple cross-luiinated silt and fine to coarse sand. These sediaents reflect 
deposition in sedimentary environments of varying energy, fr011 high-energy 
main channels -to low-energy slackwater and back flooded settings. Further 
detail aay be found in Lindsey (1991). 

Thin fine-grained units of limited vertical and lateral extent aay be 
found in all the units of the Ringold and Hanford Fonaations and can be 
significant in their affect on the migration of fluids in the vadose zone as 
well as in groundwater and contaminant transport. 

Separating the Ringold and Hanford Formations in the 200 West Area are 
two units that can have a significant effect on the transport of contuinants. 
The Plio-Pleistocene unit is a laterally discontinuous paleosol developed atop 
the Ringold and can be massive, densely calcareously cemented silt and sand 
with some gravel. Caliche-rich to caliche-poor silts and sands may be 
interbedded in this unit, which can be IIOderately to highly fractured. 

Overlying the Plio-Pleistocene horizon •ay be a c0111pact, •assive loess
like silt with • inor fine sand. Called the early •Palouse s011•, the unit can 
be several to a few tens of feet thick and can grade upward transitionally 
into similar 11aterial at the base of the Hanford fonaation. 

Both of these units are present beneath WMA T and WHA TX-TY. Cross 
sections beneath WMA T and TX-TY are shown on Figures 4 and 5. Further 
details of the geology of the ZOO West Area can be found in Lindsey (1991). 

4 
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Topography within the Pasco Basin reflects erosion and deposition by 
periodic cataclysmic floods during the Quaternary and a1nor reworking of 
Pleistocene units by Holocene streaa and wind action. The •200 Area Plateau• 
1s a sand and gravel bar deposited in hydraulically duned floodwaters in the 
basin north of the constriction at Wallula Gap. This expansion bar developed 
downstreaa of the constriction of floodwaters at Sentinel Gap. 

3.2 HYDR06EOLO&Y 

Groundwater is contained in an unconfined aquifer in the Hanford and 
Ringold Formations and in a confined aquifer system 1n the Columbia River 
basalt, which generally constitutes the base of the unconfined aquifer. Where 
silt-rich units occur in 200 West Area (e.g., the Lower Mud Sequence in the 
Ringold Fol"'llation) they function as a semiconfining bed for groundwater in the 
gravels at the base of the Ringold. Depth to groundwater varies with location 
on the Hanford Site, but 1s generally 200 to 300 ft beneath the •200 Area 
Plateau• where the separations areas are located. 

Natural recharge of the unconfined aquifer by precipitation is minimal 
because of low rainfall and high evapotranspiration. Evapotranspiration at 
the Hanford Site varies with the season and the type of soil and vegetation. 
Recharge by infiltration of rainfall has been estimated ranging from 4 era/yr 
(Gee and Kirkham, 1984) where the ground surface is unvegetated gravel (e.g., 
in tank farms where a gravel araor has been placed to restrict the growth of 
vegetation and to mini• ize deflation of contaminated soils) to up to zero 
where fine grained vegetated soils occur (Routson and Johnson, 1990). 
Evapotranspiration is •1niaal when a significant portion of the annual 
rainfall occurs at the Hanford Site (November through February), but unless 
that rainfall infiltrates beyond the depth of root penetration, it is 
available for uptake by plants and auch (if not all) will be lost in 
evapotranspiration. For environmental and worker safety, vegetation in tank 
fanns is controlled so that buried radiation is not returned to the surface 
where it can present a hazard. Therefore, all rainfall infiltrates through 
the gravel armor and can infiltrate unimpeded. Poorly sealed wells can 
provide a pathway for precipitation or aelting snow that can infiltrate deep 
into the vadose zone, thus enhancing groundwater recharge beyond that 
occurring from infiltration by interstitial transport. 

Artificial recharge to the unconfined aquifer through disposal of liquid 
effluent has been estimated at up to 10 times natural recharge (Graha• 1981) 
during past operations and has resulted in raising the water table 110re than 
70 ft compared with its elevation in pre-Hanford years (Bierschenk 1957). As 
facilities shut down and cease to discharge large volumes of liquid waste to 
the ground, artificial recharge is diminishing and is less than 10 times 
natural recharge. Fine grained units in the Ringold • ay serve as perching 
horizons that retard the infiltration of water through the vadose zone to 
groundwater. The unconfined aquifer discharges to the ColUllbia River. 

Recharge of the confined aquifer system occurs through infiltration of 
precipitation in aquifers exposed in the basalt ridges in and along the 
margins of the Pasco Basin. Some recharge to the uppen10st confined system 
may occur where there is a hydraulic connection between the unconfined and 
confined aquifer systems and where the head in the unconfined system exceeds 
that in the confined syste•. Where the head in the confined system exceeds 

s . .. ...... -~ 
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that in the unconfined aquifer, the unconfined aquifer aay be recharged along 
hydraulic connections between the two systems. 

4.0 DESCRIPTION OF EXISTIN& &ROUIOIATER NONITORJNG SYSTEM 

4.1 NONITORIN& WELL NETWORK 

Groundwater beneath all SST WMA is monitored for RCRA in accordance with 
the requirements specified in WAC 173-303-400 (and by reference, requirements 
found in 40 CFR 265, Subparts F through R). Although the groundwater 
regulations in 40 CFR 265, Subpart Fare not applicable per se to RCRA tank 
units, DOE-RL has agreed to install and operate a groundwater monitoring 
system at the SST via terms established in Ecology et al. (1989). Thus, the 
interi• status regulations of 40 CFR 265, Subpart F will be considered 
relevant for purposes of this groundwater assessaent plan. Interi• status 
groundwater 110nitoring at WMA T and TX-TY (241-T, 241-TX, and 241-TY tank 
fanas) was initiated in 1989 with the preparation of a groundwater 110nitoring 
plan (Jensen et al. 1989) and the construction of the first group of RCRA 
standard wells around the T Tank Fana. There are presently four RCRA standard 
wells at each of these WMA. The older wells are constructed of carbon steel 
casing and are being used to provide supplemental water level data. RCRA 
standard wells 2-Wl0-15, 2-Wl0-16 (an upgradient well), 2-Wll-27, and 2-Wll-28 
(Figure 3) monitor the groundwater quality beneath WMA T and were constructed 
at locations specified in the groundwater 110nitoring plan and revision ·(Jensen 
et al. 1989; Caggiano and Goodwin, 1991). RCRA standard wells 2-Wl0-17, 
2-Wl0-18, 2-W14-12, and 2-WlS-22 (an upgradient well) 110nitor the groundwater 
quality beneath WMA TX-TY. Specifications regarding RCRA groundwater 
monitoring wells are given in Table 4-2a as well as in the as-built diagruis 
in Appendix A. 

All the wells used for RCRA sampling and analysis were constructed to 
comply with WAC 173-160 and are called RCRA standard wells (Ecology/EPA, 
1990). A RCRA standard well 1s constructed of nonreactive casing and screen 
(stainless steel for Hanford wells), includes a filter pack surrounding the 
screen that penetrates the upper 15 ft of the unconfined aquifer and includes 
a full annular and surface seal. All of these wells are located outside the 
periaeter fences of tank farms and at least 100 ft froa the nearest tank (per 
agreeaent with Ecology). As-built construction diagrams for each of the RCRA 
standard wells at WMA T and WMA TX-TY are in Appendix A. 

Well 2-Wll-28 was constructed in 1991, but has not been sampled since 
May 1992. The single sample taken in May had a 170 nephelo-metric turbidity 
units (NTU) and the data were judged to be not usable. No statistical 
analyses have been performed on any data from well 2-Wll-28. Statistical 
evaluations are based on three wells for WMA T. The 4-1n. stainless steel 
casing in this well was bent (kinked) during cOlll)letion of the well. 
Reaediation of this well is in progress. If this well cannot be recovered by 
July 1993, the well will be replaced. At present, WMA Tis out of compliance 
with RCRA requirements to have at least one upgradient and at least three 
downgradient wells at each facility. There is one upgradient well (2-Wl0-16) 
and two downgradient wells that can be sampled at VMA T (2-Wl0-15 and 2-Wll-
27). 
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Initial sampling of wells 2-VI0-15 and 2-WI0-16 began in February 1990, 
but saapling was halted until July 1991 because of the absence of analytical 
laboratory support. Sampling was resuaed 1n July 1991 at wells 2-Vl0-15, 
2-Wl0-16, 2-Vl0-17, Z-Wl0-18, and 2-WlS-22 and continued quarterly until at 
least four quarters of data were obtained to use in calculating background. 
Sampling of wells 2-Wll-27, 2-Wll-28, and 2-Wl4-12 began in 1992. Background 
values for some of the SST WMA are in the 1993 annual report (Caggiano 1993). 
The groundwater samples froa these wells have been analyzed for indicator 
paruteters, drinking watsr sttc,dardJ, water qyality paraaeters and site 
specific constituents ( 3 Cs, Sr, Co, 291, "1i, total uranium, total 
plutonium and a ganna scan) in accordance with 40 CFR 265, Subpart F and/or 
groundwater monitoring plans. Results of these analyses may be found in 
various quarterly reports (DOE-RL 1991, 1992b, 1992c, 1992c, 1992e, and 
1993c). Groundwater aonitoring at the SST is also discussed in an annual 
report of groundwater monitoring of all RCRA facilities on the Hanford Site 
(DOE-RL 1993a). 

Numerous older wells that pre-date the application of RCRA regulations 
at the Hanford Site are present in and around these two WMA. These wells were 
constructed during the period of 1948 to 1974 either to 110nitor adjacent cribs 
or to check for possible effects of the largest known leak froa an SST (the 
1973 leak of 115,000 gal fr011 the 241-T-106 tank). These wells are 
constructed of carbon steel with no surface or annular seal (soae have had 
surface and/or annular seals added s0111e tiae after original construction of 
the well) and generally have casing perforated over a lengthy interval in the 
uppenaost aquifer (Table 4-2a). A few of the wells constructed in 1973 and 
1974 have screens. Some of these wells are used to supply water level data to 
supplement the water level aeasurements 111de in RCRA standard wells at the 
time of suapling. 

Several of these older wells in or around these tank fal"lls are sampled 
as part of the Westinghouse Hanford C011pany {WHC) Environmental Surveillance 
program; 2-WlO-l, 2-Wl0-3, 2-Wll-24 at WMA T, and 2-Wl4-6 and 2-W15-3 at 
WMA TX-TY. Analytical data fr011 environ111ental surveillance monitoring are 
C01npared with administrative control values {ACY) and derived concentration 
guidelines (OCG) for various analytes for COlll)liance with DOE Order 5480.2. 
Concentrations/activities for ACY and OCG are different than those in 40 CFR 
265; there are ACY and DCG for radionuclides that are not specified in the 
RCRA standards. 

4.2 GROUNDWATER QUALITY 

Results of the November 1992 sampling indicate that downgradient wells 
2-Wl0-15 at WMA T and 2-Wl0-17 and 2-V14-12 at WMA TX-TY exceed the critical 
aean for specific conductance calculated for each WMA after four or more 
quarters of background aonitoring (Figure 6 and 7). This increase was 
confiraed by verification suipling and necessitates preparation of a 
groundwater quality assessment plan under 40 CFR 265.93(d)(2) and the 
initiation of a progr111 to determine whether these two SST WMA are influencing 
the quality of groundwater. Detailed information for statistical evaluation 
is presented in Section 4.4 and Appendix B. 
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Although the cr1t1cal aean for specific conductance for each WMA 1s 
different, the two WMA are situated above a pluae of high specific conductance 
in groundwater in the northern part of the 200 West Area (see Figure 5-37 in 
Johnson 1993) that extends well beyond the area of these two WHA, in both 
upgradient and downgradient directions. Because of the proximity of these two 
WMA, receipt of si• ilar wastes, and their location above the same pluae of 
groundwater with high conductivity, a single assessment monitoring plan is 
being prepared to better define the extent of the pluae and to determine 
whether wastes leaked/spilled froa the SST may have contributed to the 
degraded quality of groundwater. 

Analytical data frOII RCRA sampli-ng indicate that nitrate, chloride, 
fluoride, sulfate, sodium, and calcium are elevated in the groundwater in this 
area. Groundwaterj)eneath WMA T and TX-TY has also been found to have 
elevated tritillll, "TC and gross beta (see DOE quarterly reports OOE-RL 1991, 
1992b, 1992c, 1992d, 1992e, 1993c). Some of these constituents aay account 
for the high conductivity detected in the groundwater. All of these 
constituents were s1gnif1cant coaponents of wastes discharged to both the SST 
and to the numerous liquid effluent facilities in the vicinity of WMA T and 
TX-TY. 

Maps (Connelly et al. 1992) reveal that the areal extent of various 
constituent plumes in groundwater far exceeds the areas directly beneath the 
241-T, 241-TX, and 241-TY Tank Fams and suggests that aany other facilities 
aay have contributed to the degradation of groundwater quality. Poorly sealed 
older carbon steel wells in the vicinity of tank fal"'lls, especially those 
constructed adjacent to cribs, • ay have contributed to aquifer contamination 
because of the absence of an annular seal. Water collecting at the ground 
surface (e.g., aelting snow) could flow down a poorly sealed well, or fluids 
could infiltrate part of the way to groundwater along an unsealed well until 
they reached a perching horizon and then transported laterally to another 
unsealed well. In this way, at least SOiie waste constituents may have been 
transported to groundwater through means other than interstitial fluid flow. 
Partial annular seals were installed in some older wells in the 1970's when it 
became apparent that unsealed wells could serve as a direct pathway to 
groundwater. 

·4.3 GROUNDWATER SAMPLING AND ANALYSJS STATUS 

The groundwater beneath WMA T and TX-TY has been aonitored quarterly 
since July and September, 1991, respectively. Wells Z-Wl0-15 and Z-Wl0-16 
were constructed in 1989 and first sampled 1n February 1990, but sampling was 
discontinued because a supporting analytical laboratory was not available. 
Since 1991, wells have been sampled quarterly for indicator parameters, 
drinking water standards, water quality parameters, and site specific 
constituents 1n order to obtain background infonution. Background 
monitoring was c011pleted at VMA T and WMA TX-TY in July 1992. All available 
data on groundwater aonitoring have been published in quarterly reports of 
groundwater aon1toring at RCRA facilities on the Hanford Site. 
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4.4 STATISTICAL EVALUATION OF QROUtl>WATER DATA 

4.4. 1 S&alary of Background Infonaat1on 

The background well for the SST WMA TX-TY is 299-WlS-22. Four quarters 
of monitoring data were collected on Septellber 1991, January, April, and July 
1992. The July 1992 data completes the requirl!llents to •establish initial 
background concentrations ••• quarterly for one year• for downgradient wells 
299-WlS-22, 299-Wl0-17, and 299-Wl0-18 [40 CFR 265.92(c)(l)]. The March 1993 
data completes this requirement for downgradient well 299-W14-12. 

The background well for the SST WMA Tis 299-WI0-16. Initial 
groundwater saaples were collected on February 1990, but subsequent sampling 
was discontinued because of the lack of an analytical laboratory. Sampling 
resumed in July 1991 and was conducted quarterly thereafter in September 1991, 
January, April, and July 1992. The July 1992 data completes the requirement 
to •establish initial background concentrations ••• quarterly for one year• 
for wells 299-Wl0-16 and 299-Wl0-15 [40 CFR 265.92(c){l)]. The March 1993 
data completes this requirement for well 299-Wll-27. Well 299-Wll-28 was not 
used in the subsequent statistical analysis due to reasons explained earlier. 

Regulations (40 CFR 265.92(c)92)] require that •for each of the 
indicator parameters .•• at least four replicate measurements must be obtained 
for each saaple•. This requirement was 111et. 

Tables 4-Za and 4-2b give the raw data, including data from upgradient 
(background) and downgradient (compliance) wells. Tables 4-3a and 4-Jb give 
the replicate averages in the background using data frOII upgradient wells. 
Tables 4-4a and 4-4b give the background s1.1111aries for the replicates in the 
background. Note that in this report letters a and b (after a given table 
number) are used to denote SST WMA TX-TY and SST WMA T, respectively. 

4.4.2 Stat1st1ca1 Method 

The aethod used to sunaarize the background data is the averaged 
replicate {AR) t-test method as described in Appendix B of the RCRA Ground 
Water #onitoring Technical Enforcewnt Guidance Docuaent (TEGO) (EPA 1986a}. 
The AR t-test aethod, for each contamination indicator parameter, is 
calculated as: 

t • (x1 - xb) /Sb• .J1+!/nb 
where: 

• test statistic 
• average of replicates fr011 the 1th 110nitoring well 

t 
X1 

Xb • background average 
• background standard deviation 
• number of background replicate averages. ~ 

nb 
The TEGO states that there is a statistically significant indicati on of 

contaainat1on 1f the test statistic is larger than the Bonferron1 critical 
value (t ); 1.e., t > tc. These Bonferron1 critical values depend on the 
overall false-positive rate required for each sampling period (i.e., 11 for 

9 



WHC-SO-EN~AP-132, Rev. 0 

1nter1• -status), the total nuaber of wells 1n the 110nitoring network, and the 
number of degrees of freed011 (nb - 1) associated with the background standard 
deviation. Because of the nature of the test statistic in the above equation, 
results to be coapared to background do not contribute to the estimate of the 
variance. The test can be refonaulated, without prior knowledge of the 
results of the sample to be compared to background (i.e., x1 ), 1n such a way 
that a critical aean (CM) can be obtained: 

CM - xb + tc * Sa.* J(i+l/nb) 
CM - xb ± tc * Sa.* tf (1+1/nb) 

(one-tailed) 
(two-tailed) 

For pH, a two-tailed critical mean (or critical range) 1s calculated and 
a one-tailed critical mean is calculated for specific conductance, total 
organic carbon (TOC), and total organic halogen (TOX). The critical mean (or 
range, for pH) is the value above (or above/below which in the case of pH), a 
compared value is detennined to be statistically different fr011 background. 
Tables 4-Sa and 4-5b list background average, background standard deviation, 
and critical mean (or critical range, in the case of pH) for the contamination 
indicator parameters except for TOX because of unsatisfactory audit findings 
of the DataChem laboratories, DOE-RL 1993b). 

4.4.3 Comparison of the Nov811ber 1992 Data 
to Background 

Tables 4-6a and 4-6b list contamination indicator parameter data 
collected from the monitoring network for WMA TX-TY and WMA T, respectively, 
in November 1992 and Tables 4-7a and 4-7b give the statistical su11111aries for 
the replicates. Note that TOX data listed in Tables 4-7a and 4-7b is for the 
purpose of completeness only. It is not used for the background/compliance 
well comparisons because of unsatisfactory audit findings 
(DOE-RL 1993b). 

C011parison of the replicate averages from Table 4-7a against the 
critical aeans in Table 4-Sa indicates that specific conductance in 
downgradient wells 299-Wl0-17 and 299-Wl4-12 (WMA TX-TY) is statistically 
higher than the background critical aean. A specific conductance 
concentration versus tiae plot for the SST WMA TX-TY is presented in Figure 7. 
As shown from Figure 7, downgradient well 299-W14-12 only has three quarters 
of monitoring data as of November 1992; however, specific conductance is 
consistently higher than the critical nean, 667.4 patio/ca. 

Si• ilarly, comparison of the replicate averages fr011 Table 4-7b against 
the critical means in Table 4-Sb indicates that specific conductance in 
downgradient well 299-Wl0-15 is statistically higher than the background 
critical mean, 1,174.6 µaho/ca. A specific conductance concentration versus 
time plot for the SST WMA Tis shown in Figure 6. 

4.4.4 Results of Yer1f1cat1on Sup11ng 

The regulations [40 CFR 265.93(c)(2)] allow the owner/operator to 
resample a well to determine if the significant difference was a result of 
•laboratory• error·. Wells 299-Wl0-17, 299-Wl4-12, and 299-Wl0-15 were 
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resampled twice (by WHC suipling team) for specific conductance on April 29, 
1993. Independent aeasureaents by another suq,11ng tau are deemed 
unnecessary because specific conductance levels have been consistently high 
since the aonitor1ng began (Figures 6 and 7). The resuapling results are 
presented 1n Table 4-Sa and the replicate averages are presented in Table 4-9a 
for the SST WMA TX-TY. 

Coapar1son of the replicate averages for the two sets of verification 
samples (Table 4-9a) have confinaed that specific conductance in wells 
299-Wl0-17 and 299-Wl4-12 exceed the critical mean and that the SST WMA TX-TY 
may be affecting the quality of the groundwater. 

The averages of the quadruplicate field analyses (well 299-Wl0-15) 
perforaed by WHC sampling teaa (on April 29, 1993) fell just below the 
critical 111ean for the SST WMA T. Later, specific conductance data resulting 
from the scheduled March 1993 sampling became available. Average of the 
quadruplicate analyses for the March 5, 1993, saapling fell slightly above the 
critical aean, 1,174.6 p11ho/e11. The resuapling results (including the March 
1993) data are presented in Tables 4-Sb and the replicate averages are 
presented in Table 4-9b. 

Instead of collecting another set of data for the second round of 
verification sampling for the SST WMA T, the March 1993 data serves as 
confimation that the specific conductance in well 299-Wl0-15 is statistically 
above background for the reason given below: 

• These sites are located very close (about 185 •) to one another in 
the northern part of the 200 West Area. 

• The monitoring progru for the SST WMA TX-TY is going to be shifted 
to assessment level due to elevated levels of specific conductance 
in downgradient wells, 299-Wl0-17 and 299-W14-12. 

• The two SST WMA are situated above the same extensive plume of high 
specific conductance in groundwater (see Figure 5-37, Johnson 1993). 

It has not been determined that the high specific conductance found in 
wells 299-Wl0-17, 299-W14-12, and 299-Vl0-15 is due to contamination from 
these two WMA. Influence fr011 other sources could exist (e.g., 216-T-5 
through T-25 trenches, see Table 2-1). A single groundwater assessment 
progr1111 will address the possible causes for the elevated specific conductance 
in downgradient wells 299-Wl0-17, 299-Vl4-12, and 299-Wl0-15. 

5.0 GROUNDWATER QUALITY ASSESSMENT PROBRAN 

The objective of this groundwater quality assessinent progra• is to 
determine whether any • ixed waste (i.e., dangerous or extremely hazardous 
waste and/or radioacti~e waste) that leaked or spilled to the ground fr011 SST 
1n WMA T and TX-TY has reached groundwater and contributed to the degradation 
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of the quality of groundwater in the vicinity of these SST. To accomplish 
th1s, several tasks are proposed: 

• Assess the extent of the pluae of elevated specific conductance in 
groundwater that occurs beneath WMA T and TX-TY·. 

• Evaluate results of analyses of groundwater samples (RCRA wells as 
well as historic suipling data) to deteraine, to the extent 
possible, the specific constituents that have caused the elevated 
specific conductance. 

• Evaluate the constituents in the waste streams that fed the SST in 
WMA T and TX-TY as well as those that fed surrounding liquid 
effluent disposal facilities to detemine whether the specific 
constituents causing the elevated conductivity could have come from 
the SST or any of the surrounding facilities. 

• Detenaine whether the SST are affecting the quality of groundwater 
beneath WMA T and TX-TY. If so, continue quarterly sampling through 
closure; if not, return to detection 110nitoring. Reco11111end actions 
that might be needed prior to closure of these SST WMA. 

• Prepare an assessment report documenting the above steps for 
trans• ittal to Ecology. 

Groundwater contaminant plumes in the northern part of the 200 West Area 
(Connelly et al. 1992; Johnson 1993) are areally extensive and cover areas 
Much larger than these two SST WMA. Furtheraore, the peak concentration/ 
activity of SOiie of the conta• inants is not directly beneath or in the 
vicinity of WMA Tor TX-TY. The areal extent of the contaJRinant plumes 
suggest that any of nuaerous liquid effluent disposal facilities surrounding 
these two facilities (Table 2-1 and Figure 3) May have contributed to 
degradation of groundwater quality in the northern part of the 200 West Area, 
and that includes the groundwater, which occurs directly beneath and adjoining 
these two facilities. Any combination of the cribs, ditches, trenches, ponds, 
and reverse wells 1n the vicinity of these two WMA as well as the leaking 
tanks 1n the 241-T, 241-TX, and 241-TY tank far11s could have contributed 
contuiinants to groundwater either by interstitial transport of fluids to 
groundwater, by transport along poorly sealed wells, by remobilization of 
previously leaked/spilled wastes, or some combination of these. Although 
different in concentration/activity at the time of discharge, the waste 
streus feeding these facilities contained nearly identical constituents so 
that the facility responsible for groundwater contaaination is difficult to 
identify. The focus of investigation for this assess11ent 110nitoring progru 
is to detemine whether the SST in WMA T and TX-TY have affected the quality 
of groundwater beneath these two RCRA facilities. Other investigations 
associated with closure of the tank farms aay be broader in scope so as to 
address the source facilities that are responsible for the areally extensive 
plwaes of contuinants in the northern part of the 200 West Area that extend 
beneath these two WMA. The assessment report c011pleted at least 1 yr after 
implementing this groundwater quality assessment prograa May further address 
the issue of other facility contributions to groundwater contamination. 
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Work performed in addressing these objectives will be controlled by the 
requirements of WHC (1988a) and WHC (1992). Sampling will be perfol"llled by 
Pacific Northwest Laboratory (PNL) field crews and analyses will be performed 
by International Technology Analytical Services (ITAS) (for radionuclides) and 
DataChea Laboratories (DCL) (for hazardous constituents) using quality control 
aeasures stipulated in the WHC contract with PNL and PNL procedures approved 
by WHC as necessary (see Sections 5.6 and 6.0 through 6.2). Sampling and 
analyses will continue to follow the RCRA protocol. If there are any changes 
to these plans, Ecology will be notified and consulted for • utual consensus 
prior to implementation of any new course of action or change in schedule. 

5.1 INVESTIGATION REPORT 

Quarterly sampling for indicator parameters, drinking water standards, 
and groundwater quality parameters will continue for the RCRA standard wells 
presently in the sampling network for VMA T and TX-TY. Construction of 
additional RCRA standard wells 1s not planned at this t1ae. The only well 
that might be added to the present RCRA 110nitor1ng network around these two 
WMA would be as a replacement for downgrad1ent well Z-Wll-28, should that well 
not be able to be remediated to becoae suitable for RCRA sampling and 
analyses. 

5.2 &ROUNDWATER QUALITY ASSESSIIENT NONITORIN& 
NETWORK 

To better define the areal extent of the pluae of high conductivity in 
groundwater in the northern part of the 200 West Area, the suapling network 
will be expanded beyond the illlediate area of the tank fanas (as it is 
presently configured) to include other suitably located existing wells. Where 
available, RCRA standard wells for other facilities such as the Low-Level 
Burial Grounds will be used to acquire data by co-supling mutually agreed 
upon by the two projects to aaximize efficiency and mini• 1ze cost. Older 
carbon steel wells will be evaluated for their suitability to provide data 
representative of the groundwater 1n the shallow unconfined aquifer. Carbon 
steel wells suitably located to provide appropriate data will be evaluated for 
seals, open interval, screen or perforations, adequate development and 
sampling device. If necessary, any older carbon steel wells •ay be remediated 
by scrubbing, cleaning, re-developaent and installation of a suitable sampling 
pump (submersible or otherwise) to assure that the well can be appropr;ately 
sampled to yield samples representative of the groundwater in the shallow 
unconfined aquifer and that can be c011pared with data fr011 RCRA Sif'DPling. 
Suitable data gathered by other VHC progrus (such as the Environmental 
Surveillance and Operational networks) will be used if the quality of the data 
is suitable for comparison to data gathered using RCRA protocol. 

Supplementary s111pling fr011 other non-RCRA wells will include 
constituents considered likely to contribute to elevated specific conductance 
in groundwater. Suples will be analyzed for suspect anions such as nitrate, 
sulfate, phosphate, chloride, and fluoride as well as aetals such as sodium, 
calcium, copper, magnesium, aanganese, nickel, and alu• inum. In addition, 
suples will be analyzed for radionuclides or any other constituents that 
• ight serve to distinguish specific source facilities or that could be causing 
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Z}evat19. specific condu~tance. Analyses for radionuclides will include 1291, 
Co, 1 Cs, '°Sr, 241Anl, 52Eu, 154Eu, as well as gross plutonium and uranium. 

Historical data from the sampling and analyses of older wells in the 
vicinity of these three tank fanns will be examined to determine whether there 
are any data that contribute to the identification of the source facilities 
responsible for the elevated conductivity in groundwater. These data will 
provide information that may prove beneficial in the selection of additional 
groundwater 110n1tor1ng wells to use in the expanded network planned for 
assessaent groundwater 110nitoring. 

5.3 WATER TABLE MEASUREMENTS 

Water levels will be measured in all wells that are sampled to assure 
the configuration of the water table and to be able to determine the direction 
of flow of groundwater. · Any older wells that are to be used will be re
surveyed to a c011DOn datum so that 11easured water levels are comparable to 
those measured in RCRA standard wells and the supplementary water level wells. 

5.4 GROUNDWATER QUALITY ASSESSMENT SAMPLING 
SCHEDULE 

The RCRA standard wells in the groundwater 110nitoring networks for WMA T 
and·TX-TY will continue to be sampled quarterly for indicator parameters, 
drinking water standards, groundwater quality parameters and site specific 
constituents. The analyses will be tailored to identify specific anions and 
cations that may be producing the elevated conductivity. Radionucl1des that 
could help target the facilities, which are the source of the contaminants 
contributing to elevated conductivity will also be analyzed in these quarterly 
samples. 

5.5 SCHEDULE OF INPLENENTATION 

Quarterly monitoring of RCRA standard wells will continue throughout the 
assessment program. During the first quarter, additional wells will be 
considered for addition to the network for assessment 110nitoring. Any 
evaluation/reaediation of these wells will be planned so that these wells are 
ready for quarterly simpling as soon as is possible given the available 
resources. The expanded network will be sampled for at least four quarters 
prior to preparation of an assessaent report that will docuaent the results of 
the assessment 110nitoring progru. 

5.6 SAMPLIN& AND ANALYSIS METHOD 

The procedure for groundwater suaple collection, water level 
measurements and field aeasurements are contained in PNL (1989). The 
following list contains specific applicable procedures: 

• FA-I •Temperature Measureaent Procedure• 
• FA-2 •calibration of Conductivity Meter and Measurement of Field 

Conductivity• 
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• FA-3 •calibration of pH Meter and Measureaent of Field pH• 
• GC-1 •Groundwater Sample Collection Procedure• 
• GC-2 •in-Line Sample Filtration Procedure• 
• GC-3 •01sposal of Purge Water From Monitoring Wells• 
• WL-1 •water Level Measurement Procedure• 
• WL-2 •Procedure of Standardizing Steel Tapes.• 

Chain-of-cusiody procedures are contained in procedure A0-2, Groundwater 
Saaple Chain-of-Custody Procedure (PNL 1989). The history of the custody of 
each sample ts documented according to thts procedure. 

Preservation techniques, analytical methods used, and current detection 
levels of the constituents sampled for at the SST WMA are in accordance with 
EPA (1986b); or approved standard aethods and listed in the quality assurance 
project plan (QAPP) for RCRA Groundwater #onitoring Activities (WHC 1992). 

6.0 QUALITY ASSURANCE PROGRAM 

Overall quality assurance (QA) program requirements are defined by WHC 
(1988) and Ecology et al. (1989) Article 30. The RCRA sampling and analysis 
program is being perfonned by PNL in support of waste management activities 
conducted by WHC for DOE. Sample collection and analysis activities are 
conducted under guidelines in WHC (1992). The laboratory that analyzes the 
RCRA samples for hazardous chemicals ts currently DCL. ITAS Richland, 
Washington, performs the radiochemical analyses. Both laboratories are 
subcontracted to PNL. The quality control (QC) and QA specific laboratory 
procedures are based on Testing #ethods for Evaluating Solid Wastes 
{EPA 1986b). These programs are designed to aeet requirements of Interim 
Guidelines and Specfffc1tions for Prepar1tion of Quality Assurance Project 
P11ns (EPA 1983). 

6.1 INTERNAL QC OF PARTICIPANT CONTRACTOR 
OR SUBCONTRACTOR LABORATORY 

Internal QC at the participant contractor, or subcontractor laboratories 
include general practices applicable to a wide range of analyses, as well as 
specific procedures stipulated for particular analyses as outlined in the QAPP 
(WHC 1992). Each laboratory generating data has the responsibility to 
iaplement minimum procedures that assure that precision, accuracy, 
completeness, and respresentativeness of its data are known and documented 
(EPA 1983). All laboratories shall have a written plan covering their 
analytical methods and samples, calibration standards and devices, and reagent 
checks. The services of alternate analytical chemistry laboratories may be 
procured for split sample analyses. 

& • 2 EXTERNAL QC 

The external QC will use both interlaboratory comparisons and blind, 
duplicate, and blank samples, to evaluate for accuracy, precision, and 
contamination of results froa the participant contractor, or subcontractor 
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laboratory. More specific requireaents for external QC can be found in the 
QAPP (WHC 1992). A sU11111ary of this evaluation is provided in the RCRA 
quarterly reports. 

7.0 RECORD KEEPING AND REPORTING REQUIREMENTS 

A letter report stipulating the progress on identifying and evaluating 
additional wells for the network will be prepared and submitted to Ecology 
prior to initiating SaJRp11ng of the expanded network. After quarterly 
sampling of the expanded network for at least 1 yr, an assess11ent report will 
be prepared doc11111enting the data and interpretations of the expanded network 
and aak1ng any appropriate rec0111Dendations for future action. Future action 
could include further expansion and evaluation of the network or return to 
detection level monitoring if WMA T and TX-TY are not affecting the quality of 
groundwater. The assessinent report will be prepared after data from at least 
1 yr of quarterly sampling of the expanded network are received and 
interpreted. Quarterly saapling data and water level measurements will 
continue to be reported in Hanford Site quarterly reports on RCRA groundwater 
monitoring. Groundwater aonitoring at all SST is also discussed in annual 
reports for all RCRA facilities on the Hanford Site. 
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Figure 1. Map of the 200 West Area Showing SST WMA . 
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Figure 2. Schematic Diagrams of Construction of SST in WHAT and TX-TY. 
(from Hanlon, 1993) 
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Figure 3. WMA T and TX-TY Showing Groundwater Monitoring Wells and 
Nearby Liquid Effluent Facilities. 
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Figure 6. SST WMA T Specific Conductance • 
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Figure 7. SST WMA TX-TY Specific Conductance. 
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Table 2-1. .licuid Effluent Facilities in and Adjoining SST WMA T and TX-TY. (sheet 1 of 2) 

fac:fl lty Type Datn of Voluae (gal) llatt• type ladfaru:l fdes Monitoring • tructurea operetlon 

Z16•T·4A Pond 11/44-5,n 1, 122,853,J69f 221-T, 224-T Cooling .. c.r, 137c,, 1061u, 90sr 
atrea condlntate/coolfr,g Niter; 
2706-Tdecon. w .. tn 

Z16·T·41 Pond 5/72- ?77?7?7? st .. condenaate/coollr,g water 
frca 242·T; 221-T non-rad, 
wastewater 

Z16•T·5 Trench 5155•5/55 686.922 221-T 2nd cvcle •ur»matant 137c•• 106wtu. 901r 299·V10-01 

216-T-6 Crib 8/46-6/51 11,889,035 Cell drall"lllp frca Tri 5-6, 221· 137c,, 106au, 90sr 
T; overflow waate froa Z41·T-l16 
tri froa 224-T 

Z16·T·7 Crib & 4/48-11/55 29,062,000 ZZ1·T 2nd cycle •Lf)ernate; 221-T 137c,, 106wtu, 90sr, 299-V10-2, 299·V10·4 
Tile field cell dr• ll"IIIII• plutonhn. ur-,hn 

216-T-12 Trench 11/54-11/54 1,321.004 Slime fr• 207-T 

216·T·1J Trench 6/54-6/64 7777777 Vehicle decon wa• te Nixed 

Z16·T·14• Trench 1/54·1/54 264,ZOO 221-T 1at cycl• •upernetent via 137c,, 90sr, 106au, 299·V11-68 
Z41·SST plutonha. uranha 

Z16·T·15• Trrdl 1/54•2/54 264,200 t/a 216·T•14 •/I 216·T·14 299·W11·69 

216·T·16• Tranch 2/54-2/54 264,200 • /a 216·T· 14 •/I 216-T-14 

Z16·T·17- Trench 2154-6/54 207.]98 a/a 216-T-14 • /1 216· T·14 

216·T· 18 Crib 12/53-12/53 264,ZOO 221-T 1• t cycle •caveneed TIP 1l7c•, 1901,., 299·V11·11 
aupemetent 106iu, plutonh•, 

urenh• 

216-T-19 Crib 9/51-7/80 120,211,000 242-T proc••• & atelfl condensate, Z41AII ~ 1l7c• 299·W15·4 90 '1 • , 221-T cell drainage Sr, , . 
plutanh.11, urenh• 

Z16·T·ZO Tranch 11/52-11/52 4,993 Cont•lneted ~ froa 241-TX-155 13Tc,, ,~. 90sr, 
uranh• 

216·1·21 Tr..:h 6/54-8/54 121,532 221-T flr• t cycle aupernate vie 137c,, '06au, 90sr, 
241-TX tri• uranh.-. Dlutonh• 

Z16·T·22 Trench 6/54-8/54 404.227 1/a 216-T-21 • /1 Z16· T·21 

216-T-23 Trench 7/54-8/54 391,017 • I• 216-T-21 1/a 216-T-21 
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Table 2-1. Ucuid Effluent Facilities in and Adjoining SST WMA T and TX-TY. (sheet 2 of 2) 

fac:ll fty Type Oat• of Yolme (11l) llnte type ladloru:l Idea Nonltorl"' atructuna operation 

Z16·T•Z4 Trench 1/54·1/54 404.ZZ7 1/a 216·T·21 1/a 216•T·21 

Z16·T·25 Tr--=ti 9/54·9/54 1'92,602 242-T flr1t cycle evaporator a/a 216·T·21 
bott~ vie Z41·TY trie 

216•T·26 Crib 9/51·7/80 3, 170,410 221-T first cycle ....,_rn• tant vi• 137 Ce 106au '°sr . , , 
241·TY trie Dlutonlu•• uranfu• 

216·T·27 Crib 9/65-11/65 1,199,600 340 luf ldfne lab ... te 137c., 106au, 90sr, 
Dlutonlu•• ur1nl• 

216-T-28 Crib 2/60·2/66 11,175,700 221-T •nd 2706•T et•• condens1t1 137c•• 106wu, 90sr, · 299·V14·2, 299·W14·3, 
· dec:on: 340 bul ldl"' lab ... te ptutonha, uraril• 299·V14·4. 299·V14·11, 

299·V11·11 

216·T·31 · Fr--=tl 10/54-2/62 77777177 Sit• cleaned In 1959 and rele•Hd 
Drain In 1962. llo other Info fou,d 

216·T·J2 Crib 11/46•5/52 7,661,823 224·T vi• T·201 tri 137c. 905r 106au , . , 299·V10·56, 57, 58, 
plutonha, uranl• . 64. 73. 75. 76 

216·T•J6 Crib 5/67•2/69 137,911 221·T •nd 221-u at•- ccndenl• te 137c., 90sr, 106au, 299·W10·2, V10· 4 
dec:on. •nd • lac. 11• 1te plutonha. ur1nh11 

Z16·Z·7 Crib 2/57-2/67 21,109,600 231-Z procae l lab 1111te vie 137c,, 106au, 90sr, 299·V15·7 
aum! 340 bul ldlna lab 1111te Dlutonha w •nha 

200 U.t Pond 1/64· 653,950,000+ st .. procl,ctfon/Neter trnt• ent None krlOllrl 
Powrhouae P'ond effluent 

Total 1,988,510,000 
Kll~:U ,,,... .,.. 1U1011r1 ltqutd effluent fac:llttta ... vollaH u-, to,....,.._.. en __ , _____ DNecs on wiua. ~l•rw19G re, ..... Of .,..te •na omer 
1 l~ldl hffl l lltely eon• to the 1l'OW1d cu-Int the hlltory of N•nford operation• M'ld thue contribute to the Inventory watn ·In the eof la M'ld 
9rCUD111ter II well M to the • obll lty of prevloualy dllchereed wa,t ... 
• The Z16·T•14, •15, •16 •nd ·17 fac:flltlu were apeclftc retention trendlN that received 11•1te fro• the urenfu• acawnel"' proceu concb:tad In 

the • Id 1950 11 to recover ur•nlua frCIIII ... t .. prevf«aly dl•ch•rtad to SST 
+ 1 .. td on fftl•tad 6.28·• gala ll•fd dlacharte/• onth frot1 Augu• t 1984 to Ney 1993 Nitrate, -,nfua nitrate, tulf• te, fluoride, phoaphat• M'ld 

1odh11 •r• _,. the key d•nteroua 11Uta dlech•r,ed to th ... varloua crlt., dftchn •nd panda. Scae received ferrocy•nfde. High a• lt w•1tn 
were dfacharted to acae facll ltlu. 

I Ney be the colllblntd total of I I.Id effluent dtach•read to the 216·T·4A •nd 216·T·41 ponda. 
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lft-200-W-147 

lft·200•\M48 

lft·200·W•149 

lft·200·W·150 

lft·200·V·151 

lft·200·V·152 

UPR·200·W·153 

UPl·200·V·7 

UPl·200·V·14 

Ull·200·W·17 

Ull·200·V·29 

Ull·200·V·62 

Ull·200·V·63 

Ull•200•V·64 

Ull·ZOO·V-76 

Ull·200·V·97 

Ull•ZOO·W-99 

Ull•200·W•100 

Ull·200·W·113 

Ull·200·V·135 

WHC-SO-EN;AP-13~, Rev. 0 

Table 2-2. Unplanned Releases Associated with SST 
WMA T and TX-TY*. 

Date ec-nts 

1950 L..tv h-ra/werllOII ar-ouid 241•T)(•155 Diversion lox 

1954 s/a 

1975 Rel .... dJrtr11 ,._.Ir of 241•nc•153 

1m Rel .... dJrfr11 t•tfna of l~r at 241•T)(•113 tri 

1953 s/a lft·200·W·5 

1973 Cont•f,-tlon en&:GY'ltered cl.arl.-. drflll.-. well; lfkely from 
fafled 1Nl 1f'OWld -r• .,try line af'OWld 241·T·103 tank 

1973 115,000-.. l leek (la,....t knDllr'I at.,, 1ST) likely started 
ulna ft ll Ina of 241·T•106 tri 

1977 NfF ccant1 fn grou .- log of dry wll; auapected lNk fl'OII 
Z41•nc•107 tri 

1973 Ovwfla, frm 241-nc-155 Dtvwnlon lox mck Into 241-TY-103 
tri 

1974 Amrax. 1.400-gal teat of ..,.,,.t.,t frm 241·TT·104 tri 

1960 Conftrwd 241·TT·105 • leater: rinGW\ auantlty of TIP waste 

1959 Conftraed 241·TT·106 • leaker• rinown mantftY of TIP wa• te 

1950 Sot l cant•fn• ted ctJrl.-. wort anxnt 241·T·151 and •152 
Dfwrafon loan 

1952 Cont•fNted .. ter rOM to 1NILl1d awfaee above wute line 

1952 Spfll uf,.. tr-fer of ~ fna 241-nc-106 to 241-nc-114 
tri 

1954 un..:aa.d lhw c:onnectf.-. 241·T·152 and 241·T)(•153 Dtwr• fon 
lox• failed; nlNHd first cycle •upernetant frca 241·T·105 
tri 

1966 Line rupture ul,.. tr-fer of WNt• fraa 241·T·107 tri to 
242-T•EVIDOl"ator Feed 

1966 Rel•-- fra• Dfvwrslon lox Jia,er belr.a acwed via truck 

1969 Cont•ln•tfon dlacowred, poulbly by rv»ff of MOlallt frca 
adJofnlna cont•inatad area 

1977 DflCCNWY of cont•lnated rabbit f«- arcu-d 241·TlC·155 
Diversion lox 

1966 Waste aolutfon leaked frca brot., l.llderercu-d l fne 

1968 Airborne relHM fraa 241·TT·153 Dlwrafon lox 

1954 Waste •pilled from lfrw camecti.-. 241-nc-105 and 241·TlC·111 
tri• 

1950•• Dtacovered cont•fnated rabbit facea and ........ tly l•ky 
tr.,.fer lfn• 1rcanf 241•T)(•155 Dfwrsfon lox 

1954 LNk of approx. 1,000 .. l ~t.,t north of 241·TlC·155 
Dtwrafon lox 

,f lad froa VIDS Ina DOE (lwd 
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Table 4-21. Background Contamination Indicator Parameter Data for the SST 
WMA TX-TY. (sheet 1 of 3) 

Dl4)l. Specific Field pll TCX: ppb TOK F¢ well,_ llllple date concb:ter-=---.:,le no. ,-.o/ea 1/7'00W 0.01/8.5a 1000/. 10/. 

, 478 7.47 1000" ,~ 
2 478 7.46 ,ooo" aa5KA 

2-1115·22 09/24/91 
1ooo" ,~ 3 478 7.45 

4 ·478 7.46 ,ooou 1300KA 

, 501 7.51 

2 
2-V15•22 10/16191 

3 

4 

, 456 1.30 ,ooo" 32flA 

2 450 a.32 1000u ,,rf'A 
2-V15-22 01/27/92 

,ooo" 74'/'A 3 451 a.31 

4 449 1.32 1000U T!f!JA 

1 446 7.67 1~ ~ 

2 442 7.61 ,ooo~ 51oA 
2•1115-22 04/20/92. ,~ 66oA 3 442 7.60 

4 441 7.61 ,~ 39</-

, 449 7.75 ,ooou 13(/JA 

2 447 7.74 ,ooou 74'/'A 
2-V15-22 07/20/92 

1000U 75r1'A 3 44a 7.72 

4 444 7.73 1ooo" 67fl'A 

1 762 7.U ,ooo" al/I-
2 71'0 7.17 1ooo" 73oA 

2-V10-17 10/09/91 
,ooou ,JOoA 3 m 7.U 

4 TT2 7.17 1000U 11ooA 
, TT2 7.99 

2 
2-1110-11 10/15/91 

3 

4 

1 718 7.91 

2 
2-1110·17 11/25/91 

3 

4 
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Table 4-21. Background Contamination Indicator Paraaeter Data for the SST 
--- . . 

Dupl. 
lplefffc 

Field pH TOC ppb Tai( ppb Uell ,_ llllple date ConlUctance 
a.pl• no. ,-Ito/a,. 1 /700II 0.01/1.5• 1000/. 10/. 

1 756 1.08 1000U 74(/-

2 759 1.09 1nMu na' 
2-v,0-11 01/22/92 

1000" 11ooA 3 753 1.07 

4 ·755 1.08 ,ooou ""' , m 1.99 ,~ 95(/< 

2 715 1.01 1~ ,~ 
2-1110-11 04/21/92 ,~ 3zooA 3 m 1.99 

4 774 1.00 1~ 1~ 

, 166 7.93 1000U 55c,A 

2 160 7.93 1ooo" 
.,.,,. 

2-1110-11 07/20/92 
3 759 7.92 1ooo" 49(/-

4 761 7.93 ,ooou 4afl-

1 590 7.64 1ooo" 755NA 

2 591 7.64 ,ooou 760NA 
2·V10•11 09/24/91 

1ooo" 135HA 3 591 7.64 

4 591 7.6.1 ,ooo" 87'5NA 

1 607 7.14 

2 
2-1110-11 10/15/91 

3 

4 

, 59' 7.12 1ooo" 5'l(/JA 

2 saa 7.11 ,ooo" 62(/'A 
2·"10-11 03/11/92 

1ooo" 4-rrf'A 3 585 7.12 

4 saa 7.13 ,ooo" ,,rr 
1 594 7.71 ,~ sot/-
2 595 1.n 1~ 5W' 

2•"10•11 04/20/92 
1ooc,I-G 16'1-3 598 7.69 

4 597 7.69 ,ooo~ 53oA 
1 592 1.22 ux,o" 7fPA 

2 581 1.22 1000U l2fl'A 
2-1110-11 07/21/92 

576 1.22 1ooo" SMP" 3 

4 591 8.21 ,ooou 59(/'A 
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Table 4-21. Background Contuination Indicator Paraaeter Data for the SST 
WM TX-TY. (sheet 3 of 3) 

Dupl. Specific Field pH TOC ppb TaK ppb Well,- llllple date cancl,ctance --.,le no. ,-.o/m 1/700w o.01/l.5a 1000/. 10/. 

1 1574 7.53 1000~ 35'/'A 
2 1511 7.55 ,~ 24fl'HA 

2·1114-12 04/21/92 ,~ 5'1f'HA 3 1586 7.54 

4 1595 7.55 1~ 381f'HA 

, 1591 7.64 1ooo" '15(/'A 

2 1564 7.6.l ,ooou 161f'A 
2·V14•1Z 07/'20/92 

1ooo" 'D(/JA 3 1589 7.6.l 

4 1547 7.6.l ,ooou 14fl'A 

ne COlual - .... conallt OT: .-~11:u.11: 111-; -lY911 unn1; .-u ~rac~L equ,r_ - nauon 
lt• ttJ1)rfnltfna water lt_.rd (aufflx) 

SUfffx a • baaed an Secondary Nut- Cont•fnant Lwel1 fn 40 CFI pairt 143, National Secondary Drfnltfn; 
Weter legulatfON 

w • baaed on lddftfonal secondary Nuf- Cont•fnant Lwela fn IMC 241·54, P\Dl tc Weter ~l IN 
Data flat: 

u dllnot• that anelyta conc«'ltr11tfon la below CICIL. laported valun wre -lytlcal 
laboratorl•• CIQL. 

N dllnot• that holdf,_ ti• ... uceeded. 
A dlnotn u,aatfafactory audit ffndfr,ea (DCE 1993a). 
D dllnotN that ltoneonforance raport ,.. faaued ~ the analytical laboratory. 
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Table 4-2b. Background Conta111nation Indicator Paraaeter Data 
for the SST WMA T. (page 1 of 2) 

Well,_ --.,le date ~l. Specfffc field pit Tot ppb TOX ppb ~•no. c:anaictance 0.01/1.5• 1000/. 10/. 
,-ito/t:a 1/700w 

1 110 a.01 1ooc,U 270MA 

2 110 1.00 1ooc,U 52011A 
2-V10-16 07/'l2/91 ,ooou ~ 3 - a.oo 

4 115 7.99 1CIOOU ~ 

, 1110 7.33 1oooL' 655A 

2 176 7.33 ,ooou 65rl' 
2-w,0-16 09/24/91 

1oooL' 54oA 3 177 7.34 

4 173 7.36 1000U 62511A 

, 858 7.52 

2 
2-V10·16 10/15/91 

3 

4 

1 128 7.93 

2 
2·V10•16 11/ZS/91 

3 

4 

, 130 7.75 1000U 56d'A 

2 830 1.n 1000u nc,d>A 
2-W10·16 01/'1.7/92 

1000" 1,rl'A 3 123 7.71 

4 126 7.71 1ooc,U JA 

1 111 7.64 1~ 9zoA 
2 I02 7.66 1000~ vsrl-

2-W10·16 04/20/92 
1000"' ,,ooA 3 7'95 7.66 

4 101 7.67 ,ooo~ rtoA 
, 796 1.n 1000" 62rPA 
2 796 7.76 ,ooou 6srf'A 

2·V10·16 07/13/92 ,ooou 56d'A 3 796 7.76 

4 795 7.76 ,ooou 21rf'A 

1 1217 7.10 ,ooou 47011A 

2 1215 1.n ,ooou 890HA 
2-V10·15 07/22./91 

3 .1225 7.76 1ooc,U 9e0MA 

4 1212 7.75 1ooc,U 930MA 
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Table 4-2b. Background Contuination Indicator Parameter Data 
for the SST WMA T. (sheet 2 of 21 

Dl4)l. 
Spacfflc Field pH TDC Alb TOIC Alb U.ll ._ --.l• •t• c:anclACtance Mllple no. ,-Ito/ca 117'XN 0.01/8.Sa 1000/. 10/. 

1 1214 1.00 1ooo" saollA 
2 1214 7.95 ,ooo" 72511A 

2·V10--15 10/04/91 
s5d'A ] 1208 7.94 1000U 

4 -1207 7.93 1ooo" 51511A 

1 1299 1.21 1000" s1rf'A 

2 1291 1.22 1000U ml'" 
2·V10·15 01/27/92 

61rf'A 3 1292 a.a 1000U 

4 1293 1.23 ,ooou z«I"' 
1 1262 1.01 1000~ ,~ 
2 1263 7.98 ,~ 94tl-

2-W10·15 04/1.0/92 ,~ 9zo" 3 1266 1.04 

4 1269 1.03 ,ooo~ 9zo" 
, 1274 7.15 1ooo" FiJd'A 
2 1278 7.14 ,ooou 11ooD" 

Z·W10·15 07/13/92 
1ooo" JI. 3 1280 7.15 

4 1212 7.14 1ooo" JI. 
1 705 a.oo 1000U z.oA 
2 7'01 a.oo ,ooou ,oA 

2·1111·27 '15/27/92 
1000U zoA 3 7'01 1.00 

4 101 1.00 1000u ,o~ 

1 580 7.18 1000U 26fPA 
2 578 7.IR 1000u 10~ 

2·1111-27 07/13/92 
,ooou 10~ 3 582 7.IR 

4 587 7.IR ,ooou 10~ 

1 1113 7.76 1ooo" ml'" 
2 1098 7.76 ,ooou 21fl'A 

2-1111-21 '15/27/92 
1ooo" mJ>A 3 1086 7.75 

4 1093 7.75 ,ooou 'l5fl'A 
;o1u., ·-·. c:onatat of: Ana yata un1ta• ana 1;Gntrectual •~tred Cka'ltltatlan . t• tt/Drtnttre water 

Standard Ctuffht) 
Suffht • • bued an Secondary Mui- CClnt•frw,t l..,.l• In 40 en pert 143, .. tlanel secondary Drfnltfre 

Weter legulatfona 
11 • baaed on addltfanel Secondary Nuf- tont•frw,t Lwela In IMC 241·54, ~l fc Yater SLq,l In 

Data fl .. : 
u denotn analyta eoncentratfon fl below CIQL. lleported val~ ....-. -lytlcal laboratorf•• CIIQl.. 
N denot• that holdf,. ti• .,.. exceeded, 
A denot• ...,..tfafactory 11ucUt flndfnp (DOE 199311). 
D denotN that llonconforance report ... fuwd by the -lytfcal laboratory. 
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Table 4-3a. Average Replicate Statistics--Background Indicator Parameter Data 
for the SST WMA TX-TY. 

CClnltftUMt Yell,_ lallple date n Awrage Standard CV 
(wilt> dl'Vlatlon Cl) 

Spec:lftc Hl15·22 09/24191 4 471.00 0 0 
conci,ctanc:e 

<,1111,o/c:a) 2·1115·22 01/27/92 4 451.50 3.109 0.69 

2·1115·22 04/20/92 4 442.75 2.217 0.50 

2·1115-22 07/20/92 4 447.00 2.160 0.48 

Field 2·1115·22 09/24/91 . 4 7.460 0.008 o. 11 
pH 

2·1115-22 01/27/92 4 8.312 0.010 o. 12 

2-1115-22 04/20/92 4 7.622 0.032 0.42 

2-1115·22 07/20/9Z 4 7.735 0.013 0.17 

Toc8 2·1115-22 09/24/91 4 500u 11A N.A. 
(SIP)) 

2·1115-22 01/27/92 4 500U JIA N.A. 

2·1115-22 04/20n/' 4 IC JIA N.A. 

2·1115-22 07/20/92. 4 500U JIA II.A. 

tax8 2·1115-22 09/24/91 4 1246.25 245.404 19.69 
(SIP)) 

2•1115·22 01/U,w'A 4 IC NC I.C. 

2·1115-22 04/20m" 4 IC NC I.C. 

2·1115-22 07/'l.Otw'A 4 IC NC N.C. 
IIOte: 

_, 
ry atat1aucs calculat- ,,,. onty t~- aaip • ma~ na1 ,our r •l ICllte valUN, Ip 

aatatlatfcs were calculated by replacing not dltected velUN with half 

udlnot• calculated valu. are bel«111 the CIOl. 

Datattat1cs were not calculated due to nanconforance leport. 

Arepl feat• ewr .... are not calculated o,e to -..ift findings 
(DOE 19938). 

JIA • not avaflable. 
NC • not calculated. 

CV• coefficient of variation. 
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Table 4-3b. Average Replicate Stat1st1cs--Background Indicator Parameter Data 
for the SST WMA T. 

CONtftlalt Well Slllple n A~ Standard 
(\nft> ,_ •t• drtfatfon 

Specific 2-\110-16 07/'l2/91 4 8113.25 3.948 
concl,ctance 
(,..,o/ca) 2·1110•16 09/24/91 4 176.50 2.887 

2-\110-16 01mm 4 827.25 3,403 

2·V10·16 04/20/92 4 802.25 6.602 

Z·V10·16 07/13/92 - 4 1'95.75 0.500 

Field 2·"10•16 07/22/91 4 a.ooo 0.008 
pit 

2·1110•16 09/24/91 4 7.340 0.014 

2·"10·16 01mm 4 7.770 0.014 

2·1110•16 04/20/92 4 7.651 0.013 

2·"10-16 07/13/92 4 7.762 0.005 

roe• 2·1110·16 07/22/91 4 500U 11A 
<Alb> 

2·"10-16 09/24/91 4 500" NA 

2·W10·16 01/27/92 4 500U 11A 

2·W10-16 04/2019'i' 4 IIC NA 

2·V10·16 07/13/92 4 500U NA 

TOI( 2·W10·16 07/22/91 4 472.50 141.745 
<Alb> 

2·V10·16 09/24/91 4 617.50 53.307 

2·W10·16 01 /27 f9'i'A 4 NC IIC 

2·W10·16 04J'lOJW!- 3 NC ltC 

2·V10·16 01,13,dJA 4 NC NC 
Note• ~ry 1tati1t1cs calculated rca only tftOM --.,lN that naa four replicate values. 

••tatfatfca wre calculated by replacing not •tected values wftll half of the respective ClCll. 
udanot• calculated values are balOlf the CIQL. 
!•tatfattca were not calculated o,e to Non·Conf~• leport. 

repl feat• ...,.,. .... are not calculated 411 to audit ffrdf~ (DOE 1993a). 
11A • not avaflaible. CY • coefficient of variation. 
NC • not calculated. 

35 

CY 
Cl) 
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0.33 

0.41 

0.82 

0.06 

0.10 

0.19 

o. ,a 
0.16 

0.06 

11A 

11A 

11A 

NA 

11A 

30.00 
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NC 

NC 
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Table 4-4a. Background Statist1cs•--contara1nat1on Indicator Parameter 
Data for the SST WMA TX-TY. 

lec:qro&nf llecql"CUld lec:qro&nf Conatltu.lt Unit• n •tendard aftr ... dwl • tlon 
C.V. (I) 

Spac:fflc ,-ltoa/r:a 4 454.812 15.866 3.49 
canductance 

Field pH 4 7.782 0.371 4.77 

TOC pp> 3 500 11A 11A 

,or> ppb IC IC IIC NC 

Note: "-ry at• tfattca calculated fna only thOM ~l• that lled repl1cat• v• luea. 

~ktrculd -ry at• tlatlca for TOC 1i1• re calculeted uaf~ v• IUN belOII CIQL. 
~qrOU'ld ~ry atatlatlca for TCIC • re not calculated u to audit ffndfnp of Datech• L•bor• torf .. 
(DOE 199311). 

11A • not ev• l lable. 
IIC • not calculated. 

Table 4-4b. Background Statistics•--contuination Indicator Parameter 
Data for the SST WMA T. 

l •cqrOU'ld llecqrculd lec:qrculd Conatl~ ~lta n • Und• rd 
~ dwlatlon c.v. (I) 

Specific ,-ltoa/r:a 5 137 40.938 4.89 
ccnl,ctance 

Field pH 5 7.706 0.240 3. 11 

TOC ppb 4 500 11A 11A 

roxb ppb IIC NC IIC IC 

IIClte: a... ry at• t1at1ca calculetea trca only tllOM ,, .. ttl• t nea 11 teat• v• u ... 

~rculd ~ry 1t1tfatfcs for roe....-. c• lcul• ted uaf~ values below CIQL. 
~k1rOU'ld ~ry atatlatfca for TOIi are not c• lcul• ted ctJe to audit flndfnp of Datech• Labor• torlN 
(DOE 1993•). 

11A • not av• I labia. 
IIC • not calculated. 

----------
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Table 4-Sa. Critical Means Table for 16 C0111parisons--Background 
Contaa1nat1on Indicator Parameter Data for the SST WMA TX-TY•,b. 

COnatlt1a,t n df tc A~ ltlnCWd Crtttcal 
(w,tt) bacqround dwfatfon ..., 

Specfflc 4 l 11.914 454.112 15.166 667.4 
ccrd.,ctance 

<,ano/CII) 

Field pH 4 l 15.145 7.712 0.371 [1.5, 
14.0J 

Ttr (Pill») ~ 2 21.251 500 IA 1,lt«r 

Tari (Pill») IC IC IIC IC IC IIC 

-01t1 collected froa SeptllllbM- 1991 to July 1992 for '4)1redl.,t •LL 2·"15·22. Valuea calculated 
bNad on 16 CCIIIP8rlaoN. 

b'rhe foll011fna notationa are UHd In thia table: 
df • .. ,....of freadaa (n-1). 

n • rulber of becktrculd replicate aver ..... 
~c: • lonferronf critical t·velue for approprfata df and 16 cmparlSON. 
a; • not calculated. 

Ccrttlcal - •en c:amot be calculated u to lack of an •tl•te of back1r«.lld atandard dwlatlon. 
The l l• tt of qaantftatfm (belad on field blria data) Is UMd • the TOC critical ...,, 
(DOE 1993b). 

dcrttfcal - •en ta not calculated u to audit flndlnp (DOE 199311). 
8excludfna Toe values collected on 4/'20/92 froa well 2·"15-22 bacauae of llonc:onf~ Report. 

Table 4-Sb. Critical Means Table for 12 C011parisons--Backiround 
Contuination Indicator Parameter Data for the SST 111A T ,b. 

eon.t I twnt df tc Aw,..._ Standard Crftlcal 
(w,ft) n bacqrculd dwlatlon ..., 

Specific 5 4 7.5218 137 40.931 1174.6 
ccrd.,ctance 
(,-iM/CII) 

Field pH 5 4 9.0288 7.706 0.240 '5.33, 
10.08] 

yc,cC <Pill») 4e 3 10.169 500 IA 1,it«r 

,med <Pill»> IC IC IC IC IC IC 

-Oata collected froa July 1991 to July 1992 for '4)1radf.,t •ll 2·1110•16. Values calculated buad 
on 12 caper I aona. 

bihe follOlfl"8 notatfona an UHd In this table: 
df ... ,.... of f ...... (n-1). 

n • rueer of bacqrculd replicate aver ..... 
~c: • lonferronl crltfcal t·wlue for appropriate df and 12 cmparfaana. 
l!I; • not calculated. • 

Ccrttlcal..., camot be calculated due to lack of an •tl•te of bacqrculd standard deviation. 
The lf• ft of qaantltatfon (belad on ffald bl_.. data) la UMd • the TOC critical _, 
(DOE 1993b>. 

cfcrttfcal ..., la not calculated due to audft flndl.,.. (DOE 199Ja). 
8Exctudlna TOC values collected on 4/20/92 froa well 2·"10·16 bee-... of nanconforanca llaport. 
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Table 4-6a. November 1992 Contuinat1on Indicator Paraaeter Data for the 
SST WMA TX-TY. 

~l. 
Specfffc Field TOC TIii( 

Well Sllll>l• coniu:tance ,_ date 81111Pl• ,-o/ca pll ppb ppb 
no. 1/700v o.oua.s, 1000/. 10/. 

, 410 7.98 ,ooo" ,,oA 
2 479 7.99 1ooo" 7W' 

2-V15·22 11/11/92 ,ooou 19</' 3 477 7.91 

4 476 7.99 ,oooU asoA 
, 743 a.02 1ooo" 74t/-

2 743 a.10 ,ooo" ,,ooA 
2•V10·17 11/11/92 ,ooo" 11.oA J 746 a.,, 

4 747 1.12 ,ooou '1lf1" 

, 7'0I ,.,s• ,ooo" 5611-
2 647 1.r tooo" 65oA 

2-v,o-1a 11/13/92 1.,ol ,ooo" 65rl' 3 645 

4 647 7.14. ,ooo" 46oA 

1 1661 7.70 1ooo" ,soA 
2 1648 7.Tl. 1000" 32fl' 

2·W14·12 11/11/92 
1ooo" 26"' 3 1631 7.73 

4 1616 7.74 1000" 25r;A 

Th• col1a1 hNder• conafat of: Conatft~t ltae; Analysf• Unfta; and Contractual 1-.,ifred lllantft• tfon 
Lfatt/Drfnkfng Weter lt•ndard (suffix> 

Suffix a • beHd on Secondary Naxf- Cont•fnant Levels In 40 CFI part 143, lllltfon• l Secondary Drinking 
Weter legL.1l• tfon1 

11 • beHd on .tdftfon• l Secondary Nut- Cont•fn•nt Lewl• fn IMC 241-54, 11\j)lfc Veter 51Wl I• 
Data flag: 

u. dlnot• that -·yt• conc•ntretfon ,. below CIQL. leport•d v• lUN ...... -lytfcal 
llboratort•• CllQl.. 

A • d•not• w.etfaf•ctory Mdft ffndlnp (DOE 1993ti). 
• • dlnotn suapect data curr•ntly war,...,, .... 

11A • not natl•bl•. 

38 



WHC-SD-EN-AP-132, Rev. 0 

Table 4-6b. Noveaber 1992 ContU11nation Indicator Parameter Data for the 
SST WMA T. 

Well lallple ~I. Spectffc Ffeld TOC ppb TCIC ppb ,_ date Nllpl• cord,ct~ pH 1000/. 10/. 
no. ,-.o/ca 0.01/1.5• 

1/100w 

1 m 7.76 ,ooou 85fl'-
2 m 7.71 ,ooo" 6-rrl' 

2·W10•16 11/10/92 
1ooo" 75flo 3 769 7.80 

4 769 7.11 ,ooo" 62oA 
, 1249 8.15 ,ooou 63f1'-

2 1245 1.15 1ooo" -r;oA 
2·W10·15 11/10/92 

1ooo"' 
.,.,. 

3 1242 8.16 

4 1239 a. 15 ,oooU ,,oA 

1 540 1.08 1000u 10~ 

2 538 8.09 1ooc,U ,~ 
2·1111-27 11/10/92 

,ooou 10~ 3 535 1.09 

4 537 a.OB 1000" ,~ 
The col&a'\ hNdera conalat of: Ccnatftus,t ._; Analyaia Unfta; and Contractual lecJ,!lred Glattftatfon 
LiMlt/Drfnlcfng Wllter Standard (aufffx) 

Suffix • • beMd on Secondary Nuf- Cont•fnant Lawla fn 40 Cfl part 143, National secondary Orfnlcfng 
Weter l-.,latfona 

11 • beMd on addftfonel Secamry Nuf- Cont•frwtt Lwela fn WAC 241-54, Pu:>l ic Wllter "4:IPl fn 
Data fl .. : 

u • dlnotN that -lyte concentration la belOY CltQL.. lep,rtad valun IMre -lytlcal 
laboratort•• CRQL. 

A • dlnotH unutfafactory audit flndlnp (DOE 1993a). 
NA • not IIWll lable 

39 



WHC-SD-EN-AP-132, Rev. 0 

Table 4-7a. November 1992 Contaa1nition Indicator Paraaeter Replicate 
A f th SST WMA TX TY verages or e - . 

Conatl~t Wall,_ Saple date n Avwac,e Standard 
(~ft) clevt• tion 

2•V15·22 11/11/92 4 471.00 1.826 

Specific 2·V10·17 11/11/92 4 744.75 2.062 
canil,ct•nce 

(tlllllto/ ca 2•V10·18 11/13/92 4 661.75 30.148 

2·V14•12 11/11/92 4 1639.00 19.647 

2·V15•22 11/11/92 4 7.915 0.006 

2·V10· 17 11/11/92 4 8.105 0.013 
Field pH 

11/13/92. 2·V10-18 4 6.942 0.329 

2•V14-12 11/11/92 4 7.722. 0.017 

2·V15-22 11/11/92 4 soo" 11A 

2·V10·17 11/11/92 4 soc,U 11A 
Toe• ( Pf:lb) 

soo" 2-V10-18 11/13/92 4 11A 

2•V14·12 11/11/92 4 soo" 11A 

2•V15·22 11/11/92 4 NC NC 

TOI(• (i:ip,) 
2·V10·17 11/11/92 4 NC IIC 

2·V10·1B 11/13/92 4 NC NC 

2·V14·12 11/11/92 4 IIC NC 

Note: "-rv at• tfatfca c:• lculeted frca only thoae M11Pl• that had four raplfc• te val~. 

8statfatlca were calculated by r-eplecf.-. not •tected val\m with half of the reap•ctiw CHL. 
udanot• calculated valUN .,.. below the ClOl. 
!replicate •wr .... are not calculated ctJe to audit ffndf,... <DOE 1993•). 

repl feat• •wrege fa lnconafat.,t vtth htatorfcal trend (data la currently Wider review). 

11A • not evafl•ble. 
NC • not calculated. 
CV• coefficient of variation. 
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c.v. (I> 

0.38 

0.28 

4.66 

1.20 

0.07 

0.16 

4.74 

0.22 

11A 

11A 

11A 

11A 

NC 

NC 

NC 

ltC 
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Table 4-7b. November 1992 Contu1nat1on Indicator Parameter Replicate 
A f SST WMA T vera~ es or . 

COnatttwnt Wall,_ laple •t• n A..,...... Standard 
(ll"lft) dwtattan 

2·1110-16 11/10/92 4 m.oo 3.&30 
Spectffe 

ecna,etanee 2·W10-15 11/10/92 4 1243.75 4.272 
,_.o,~ 

2-1111-21 11/10/92 4 537.50 2.082 

2•1110-16 11/10/92 4 7.711S 0.022 

Field pll 2-1110-15 11/10/92 4 1.152 0.005 

2•1111-27 11/10•92 4 1.015 0.006 

2•1110-16 11/10/92 4 500U NA 

Toc:8 (ppb) 2•W10•15 11/10/92 4 500" NA 

2·1111·27 11/10/92 4 soou NA 

2•W10·16 11/10/92 4 IIC IIC 

tmc8 (ppb) 2·W10·15 11110/92 4 NC IIC 

2·1111-27 11/10/92 4 IC IC 

Note: SW..ry atattattc:a ealculated frca only thoM N11Pl• that Md four repl feat• velun. 

•atattatfea ..-. ealculated by replaef,- not detected veluas with half of the respecttw ClCK.. 
udlnotea ealculated wh,.. are a.lOII the CllQL. 
•repl feat• awr..- are not ealc:ulated u to ••Ht ffncH,.a <DOE 19938). 

11A • not awl lllble. 
NC• not calculated. 
r::v • eoefffd.,t of wrlatfon. 
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C.V. (X) 

0.50 

0.34 

0.39 

0.21 

0.06 

0.07 

IA 

11A 

IA 

IC 

NC 

IIC 
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Table 4-Ba. Contaa1nation Verification Sampling Results 
for the SST WMA TX-TY. 

leplfcete aa11ple Specific lfleclflc Well hlal ... le date .._,.r caru:tance 11 ccnu:tance 12 

1 752 

z 754 
2-\110-17 4/"l9M 

3 754 

4 752 

1 1.714 

2 1,712 
2·\114•12 04/29/Vl 

3 1.715 

4 1,825 

Table 4-Bb. Contuinat1on Verification Sampling Results 
for the SST WMA T. 

aepttcete aa11ple Specific 

749 

751 

750 

750 

1.743 

1.746 

1 744 

1,744 

9'1Kfftc Well,- Sallple date ruiber c:oru:tance t1 concl,ctance 12 

1 1,162 1 142 

z 1,162 1 146 
2·\110·15 4/"l9M 

3 1,162 1.163 

4 1,136 1.167 

1 1 173 

2 1.179 
2-\110·15 ra,asm 

3 1 115 

4 1,183 
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APPENDIX A 

AS-BUILT DIAGRMS OF 
GROUNDWATER MONJTORIN& WELLS 
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\IELL CONSTRUCT!~ AND COMPLETION SUMMARY 

Drilling ~le Drive barrel 
Method: C1bt1 tool Method: Herd tool 
Drilling 2.00 W Weter Additives 
Fluid Used: .. S.,.upp.,....._ly..._ ____ U.ed: Not docunented 
Driller's WA State 
Nw: c. \lelmlev Lfc Nr: Not doc:unented 
Drilling C~ny 
C~ny: Kel1er Enalneer1 Location: Hanford 
Date Date 
Started: 20Sep89 Coq:,lete: 07Nov89 

\IELL 
IIUMIER: 299-W10·15 
Hanford 
coordinates: N/S 
State NAD83 N 
toordlnates: N 
Start 

TEMPORARY 
\IELL NO:_N=one..._. __ _ 

N 43,790.7 EN U 75,857.5 
136,808.33n E 566, 770.69111 
448.898 E 2.219.355 

Card I: Not doctnented T __ R __ S_ 
Elevation 
Ground surface (ft): ·672.45 (Brass cep> 

Depth to water: f96,2·ft Nov89 
(Ground surface)_10.6·ft 26Mar93 ----1 Elevation of reference point: [675.64-ftl 

(top of casing) 
GENERALIZED Geologist's 
STRATIGRAPHY Log · 
Sl•slightly 

0--10: Muddy SAND 
10,.15: Sl gravelly sl aJddy SANO 
15•25: Sandy GRAVEL 
25•30: SAHi) with MUD layers 
35-40: Sandy GRAVEL 
4o-45: GRAVEL 
45-50: Muddy sandy GRAVEL 
5°"60: Sandy GRAVEL 
61),o 73: Gravelly SAHi> 
73•75: Muddy fine SAND C la11inated) 
75"80: Gravelly SANO 
SG-93: Muddy SAND (calcareous) 
93-94: CALICHE 
9'-96: Muddy SAND 
96-132: CALlCHE·calcareous cemented 

nJddy SAND 
132•180: Muddy sandy GRAVEL 
180--185: S•ndy GRAVEL 
185•190: Gr•velly SANO 
190,.222.3: Sandy GRAVEL 

Drawing By: !Kl/2\110•15.ASB 

Reference: WHC·MR-0209 

; ; = I 

r,-l Height of reference point above! 3,19-ft] 
I I ground surf•ce ,. 

I Depth of surface seal [2.0,.19.6-ft] 

Type of surface seal:Pre•mix concrete 
4x4•ft X 6-in surface d 2.4-ft 
4 equidistant protective posts 
Cement grout, 2,0-19.6-ft 

1.0. of riser pipe: 
Type of riser pipe: 
Stainless StHI 

Dfuieter of borehole, 
0--140.0-ft, 11·!n no111inal 
140.0,.Z22.3-ft, 9-ln nocninal 

[ 4-fn 

Type of filler, 19.6-72.3, 14O.8-193.3-ft 
a-2t?'sh bentonite cruit>tes 
72. 140.8-ft 
Volcley ~re Gold slurry 

Depth top of seal: 
Type of seal: 

[ 193.3-ft] 

5/8-in Volclay pellets ---1- Depth top of sand paclc: 
Zo-40-Nsh silica send 

[ 197.1•ft] 

... ,-----,L 
I Depth top of scrHn: C 201 .0-ft] 

4•fn. 110-slot. stainless steel 
wf th ch•mel peclc 

rl Depth boum of screen c 222.0-ft] 

Date: 16Apr93 
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IJELL CONSTRUCTION AND COHPLETJOII SU4MARY 

Drilling Saq,le Drfve barrel WELL · TEMPORARY 
Method: Cable too l Method: Hard tool 
Drilling 200 u Water Addf t fv•• 

IIUHBER : 299-Ui0-16 
Hanford 

WELL NO: ....... No,._n=•---
Fluid Used: Supply Used: Not docunented 
Driller's --------- WA State 

Coordinates: 11/S N 43U29.6 
State NAD83 11 136, 6.86.ii 

E/W U 75,824.6 
1111111: P, Garcf • /G . Lvdin Lie llr: Not doetnented 
Drilling Ccllplny 

Coordinates: II 448.237 
E 566, 781. 22ii 
E 2,219,390 

c~: Kaiser Engineers Location: Hanford 
Date Date 
Started: 07Sep89 C~lete: 250ct89 

Depth to water: 202.9-ft Oct:~ 
(Groc.nd surface)Z07.S·ft 26M_~ 
GENERALIZED Geologist's 
STRATIGRAPHY Log 
Sl:salfghtly 

0-10: SANO 
10-15: Muddy SAND 
15 .. 20: Muddy sandy GRAVEL 
20-,25: GRAVEL 
25 .. 30: Muddy sandy GRAVEL 
30,.SO: GRAVEL 
50,.SS: Muddy sandy GRAVEL 
55--60: Sl gravelly SANO 
60o-65: Gravelly IUddy SAND 
65•70: Sl gravelly SAND 
70-80: SAND 
ISMS: Sl gravelly SAND 
85-90: Muddy SAMO 
90oo95: Sandy MUD (Burled sofl7) 
95--100: Sl gravelly laJCldy SAND 

W/CALIC11E 
100-,110: Gravelly nuddy SANO 

(15ppn voe in spoils; 100-ft) 
110-125: Sandy MUD 
125--130: Sl IUddy SAND 
130-135: Sandy I.RAVEL 
135-140: Muddy sandy GRAVEL 
140-145: Sandy GRAVEL 
145•160: Muddy candy GRAVEL 
160-170: Sandy GRAVEL 
170-175: Muddy sandy GRAVEL 
175-190: Sandy GRAVEL 
190-,200: Muddy sandy GRAVEL 
200-219.8: Sandy GRAVEL 

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

Start 
card I: llot docunented 
Elevation 

T __ R __ s_ 

GrOUld surface (ft): . 669.76 <Brass cap) 

Elevation of reference point: C6n.76-ftl 
(top of easing) 
"eight of reference point above[ 3,0-ft l 
ground 1urf1ce 

l Depth of surface seal 

1.0. of riser pipe : 
Type of riser pipe: 
Sta jnless steel 

I Di111eter of borehole, 
- 1 Qoo132.9·ft, 11-fn no111inal 

---, 132.9-219.8-ft, 9-in noninal 

Type of filler, 18.1•191.4-ft 
a-20 mesh bentonite crunbles 

[ 4-in 

----: Depth top of seal: ; ; : I Type of Hal : 
• • • 3/8• In Volcley pellets 

iii~ l Depth top of sand peck: 

[ 19, .4-ft] 

~I 20-40-fflHh sllice sand 
195 .4-ft] 

·- LI Depth top of screen: r 198.3-ft] 
4-in. 110-slot, stainless steel 
with channel ptck 

rl Depth bottOII of screen c 219.3-ft] 

I Depth to bott011 of borehole: [ 219.!·ft) 

Drawing By: RICl/2\lio-i6.AS8 

Reference: IIKC•MR-0209 

Oate: 16Apr93 
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\IELL COMSTRUCTION AMD COMPLETION SUIHART 

Drilling Saq,le Drive barrel WELL TEMPORARY 
Method: C1ble tool Method: Nard tool 
Drilling 200 W W•t•r Additives 

NUMBER: 299·W10·17 \IELL NO:...,M::..:o.:.:n;:.! __ _ 

Fluid Used:..,S.,.p"""'.._.ly.._ ____ Used: Mont 
Driller's WA St•te 

N 42,751 E/W W 75 844 
136,491.46nl E 566,TTS.74• 

Nw: D. Ludtke Lfc Nr: Not docunented 
Drilling c~ 

Hanford 
Coordinates: N/S 
State NAD83 N 
Coordinates: N 447.858 E 2.219,371 

Caaipeny: Keffer Enaineers Location: Hanford 
Date Date 
Started: 28Nov90 Complete: 17Jan91 

Depth to water: i&i:t·ft og:o 
(Ground aurfece) ____ ·ft 2~ r93 

GENERALIZED Geol09l1t 11 
STRATIGRAPll'I' Log 
Sl•sllghtly 

O,.S: (Backfill) Gravelly SAJfD 
S-10: Sfl ty SAND 
10-15: Sandy GRAVEL 
15-20: SI lty sandy GRAVEL 
20-35: WVEL 
35-42.5: Sandy GRAVEL 
42.5-43: SILT lens 
43-64: SAND 
64"'67: Gravelly SAND 
67-90: SAND 
90-95: S l I il ty SAND 
95-105: Silty SANO 

%Some lnterbedcled CALICMEt 
105-110: Gravelly silty SAHD 

tSoaie fnterbedcled CAl.ICHEt 
110-115: Sl silty SAND 
115~120: Sandy SILT 
120-125: SAHD 
125-128: Sandy SILT 
128-130: Gravelly SAND 
130-135: GRAVEL 
135-210: Silty sandy GRAVEL 
210-215: Sl silty gravelly SAND 
215 .. 222.9: SAND 

Start 
Card I: Not doci,nented T __ R __ s __ _ 
Elwation 
Grou-d surface (ft):· 667, 91 Brau ce p 

----1 Elevation of referenc:11 point: [670.84-ft] 
(top of ~sfng) 

r-;-1 Height of reference point above[ 2.93-ft l 
I I arcuid surface ,. 

I Depth of surface seal 

13·1n nominal hole to 20.7-ft 

I.D. of riser pipe: 
Type of riser pipe: 
Stainless steel 

I Dimneter of borehole, 
_

1
, 20.7-129.7·ft,11·fn noinfnal 

129.7-222.9-ft, 9·fn l"IOlllinal 

Type of filler, 20.0--193.0-ft 
8"20 inesh bentonitt crurbles 

----1 Depth top of seal: 
Type of seal: 
Jentonft• pellets 

----1 Depth top of sand paclc: 
e-12•111eSh sfl fca ,.ng 

C 0-20•ft l 

[ 4-in 

t 193.0-ft] 

C 197 .4-ftl 

LI Depth top of screen: [ 291 14-ftl 
4•fn, #10-slot. ltalnless Jteel 
with chfl!lfl pee~ 

rl Depth bottoa of screen c 222.7-ft] ----
-----·---: Depth to bottoa of borehole: C 222.9-ftl 

Drawins By: IKl/2\110·]7.ASB 

Reference: WHC·SO-EM•DP•041 

Date: 16Apr93 
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WELL CONSTRUCTION AND COMPLETION SUIIKARY 

Drfl ling Sample - Drive barrel 
Method: Cable tool Method: Herd tool 

WELL TEMPORARY 

Drilling 200 W Water Additives 
NUMBER: 299·W10·18 
Hanford WELL NO:.~None=---

Fluid Uaed:,...:::Supp~Ql.t,y ____ Used: None 
Driller•• 11A State 

Coordinates: N/S N 42,439 E/W W 75,610 
Nw: G. Lydjp/\1, Peters Lic Ir: Not doc1.J11ented 
Drilling Company 

State NAD83 N 136,396.S211 
Coordinates: N 447,547 

E 566,847 .18m 
E 2.219,606 

Coq.,eny: K1her Engineers Location: Hanford 
Date Datt 
Started: 01Noy90 Ccnplete: 12Dec90 

Depth to water: j02,2·ft Oec90 
(GrOl.nd surface) 04.8-ft 26M1r93 

GENERALIZED Geologist•• 
STRATIGRAPHY Log 
Sl•sllghtly 

o--5: <Backfill) 
5-25: Sf lty Hndy GRAVEL 
zs..40: Sandy GRAVEL 
41)oo43: Sf l ty s•ndy GRAVEL 

(BllJLDER • 42-ft) 
43•55: Sl gravelly SANO 
55-65: SANO 
65-80: Gravelly SANO 
80-90: Sl gravelly SAND 
90oo91 : SAND 
91-97: SI silty SANO 
97•105: Silty sandy GRAVEL 

%CALJCHE, 97,101,111•113-fti 
105-115: Gravelly silty SAND . 
115•120: Gravelly SANO 
120-125: Gravelly silty SANO 
125•129: Sflty SAND 
129-160: Sf l ty sandy GRAVEL 
160-165: SAND 
165•175: Silty sandy GRAVEL 
175-190: Sandy GRAVEL 
190-200: Muddy sandy GRAVEL 
200-221.6: SI l ty sandy GRAVEL 

Start 
Carel f: Not doeiinented 
Elevation 

T_R __ s_ 

Grou-d surface (ft)~ 668.08 Br1ss cap 

Elevation of reference point: {670,93-ft] 
(top of c• sfng) 
Hefght of reference point above( 2.85-ft] 
grou-d surface 

I Depth of surface seal 

13·in nominal hole to 20.2-ft 

I.O. of riser pipe: 
Type of riser pipe: 
Stainless steel 

1 Diameter of borehole, -I 20.2-146.9-ft,11-in l"IOlllinel 
---1 146.9"222.6-ft, 9-fn nominal 

Type of filler, 20.0-193.5-ft 
S-20 inesh bentonitt cryrbtes 

[Q:18.6-ft] 

[ 4-in 

----1 Depth top of a•al: : : : I Type of HI l : 
C 193.5-ftl 

ltntonlte pellets 

a;----1 Depth top of sand pack: 
-I a-12-gsh 1flica sand 

c 197.3-ft] 

I LI Depth top of screen: [ 199.S•ft] 
,-fn, ,,o-slot, stainless steel 
vfth c:flpnnel pack 

il .. __ ___.r: Depth bottca of screen C 221. 1-ft] 

Drawing ly: RICL/2\110·18.ASB 

Reference: WHC·SO·EN·OP·041 

Date: 16Apr93 
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lo'ELL CONSTRUCTIOH AHO COMPLETION SlMMARY 

Drilling Slllll)le Drive barrel 
Method: Ctble tool Method: Hard tool 
Drfllfng 200 W Water Additives 
Fluid Used: ... s ... upp""""_.ly.__ ____ Used: Not docunenttd 
Driller•• WA State 
Nw: D. Kryaer/J. Carpenter Lie Nr: Not docunented 
Drilling C~ny 
C0111P9ny: rafser Engineers Location: Manford 
Date Date 
Started: 080ct91 C0111>lete: 21Nov91 

Depth to water: i18.4·ft No\191 
(Gr°'-'ld surface) 20.0·ft 26f4ar93 

GfNERALJZED Geol09lst 11 
STRATICRAPKY lo; 
Sl•slf;htly 

0-3.5: Backfill and SAJID 
3.S-10: Silty SAHD 
10-15: Silty sandy GRAVEL 
15 .. 20: S.ndy GRAVEL 
20-25: Sl sandy GRAVEL 
25-35: Sl silty sandy GRAVEL 
35-40: Sandy GRAVEL 
4o--80: SAND 
ao-85: Sl gravelly SAND 
85•100: Sl sandy SILT 
100-108: SAND 
108-120: SAND w/trece CALICKE 

CALICKE stringer• 1~·ft 
120-125: Sl gravelly SAND 
125•130: SANO v/traee SILT 
130-150: Sl sandy GRAVEL 
150-155: GRAVEL w/trace SAND 
155•175: Sl sandy GRAVEL 
175 .. 190: Sl silty, sl sandy GRAVEL 
190-200: Silty sandy GRAVEL 
200-235: Sandy GRAVEL 

WELL TEMPORARY 
h'UMBER: 299-~11·27 
Manford 

WELL NO: ____ _ 

Coordinetes: N/S N 43,751.5 
State NAD8l N 136,796.S&ii E"' W 75,482~7 

E SU,884.9 m 
Coordinatu: N 448.860 E 2,219,730 
Start 
Card f: Not doeut1ented T __ R __ s __ _ 
Elevation 
Gr~ surface Cft>:~ 681.81 <Brass c:ap> 

Elevation of reference point: [685.27-ftJ 
(top of casing) 
Height of reference point above[ 3.46-ft) 
gr0\6ld surface 

I Depth of surface seal [0-17 . 9-ftl 

Type of surface ual:Pre-mfx concrete 
4x4•ft K 6•jn surface pad 

1.0. of riser pipe: 
Type of riser pipe: 
Stainless steel 

Diameter of borehole, 
0-19.7-ft, 13·in nominal 
19.7•106.S·ft, 11·in no111inal 
106.8•235.0·ft, 9·fn ncainal 

Type of filler, 17.9-205.9-ft 
t:20·-sh bentonite crunblH 

[ 4-in 

----: Depth top of Hal: C 205.9·ftl 

Drawing By: RKL/2V11·27,AS8 

.. 
Type of seal: 
3/IS•fn bentonfte pellets 

----1 Depth top of sand p,clt: 
29::40-inesh silica sand 

L: Depth top of screen: 
4·fn, #10-slot, contjnous lfrfP J~yt stain~ns stgl wjth 

1 ttr pee 

[ 209.7-ftl 

t 213.2-ftl 

c 233,6-ftl 

1 Fill, 234.0-235.0·ft '------'•---! Depth to bottcn of borehole: [ 235.0·ft] 

Date: 16Apr93 

Reference: ___________ _ 

A-5 
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WELL CONSTRUCTION AND COMPLETION SlJIWtY 

Drfllfng S~le Drive barrel 
Method: Cable tool Method: )lard tool 
Drilling 200 W Water Additives 
fluid Used:_S"'upp""""""ly.__ ____ Used: Not doc1.111ented 
Driller's WA State 
N ... : H. Baker Lie Nr: Not dot!,lllfflttd 
Dril lint Coq,any 
Cmipany: K• fser Engineers Location: Hanford 
Date Date 
Started: 030ct91 COlll)lete: 11pec91 

Depth to water: 226:5·lt pec91 
(Ground surfac:e)228.4· t Oct9Z 

GENERALIZED GeolOS1lst•s 
STRATIGRAPHY Lot 
Sl•slfghtly 

o-5: Sandy GRAVEL 
S-1D: SAND 
1°'"40: Sandy GRAVEL 
40-75: SAND 
75-80: Gravel l y SAND 
so--97: SAND, 6-in SILT layer a 88•ft 
97•99: SILT 
99-105: SAND 
105•110: SILT 
110-115: Sandy SILT 
115•120: SILT 
120-125: SILT w/CALICHE 
125•130: SL silty, sandy GRAVEL 
130-140: St sandy SILT 
140-145: Sandy SILT 
145•150: Silty sandy GRAVEL 
150-155: Sandy GRAVEL 
155-160: Silty uncly GRAVEL 
160-165: Silty GRAVEL 
165-180: Sandy GRAVEL 

WELL TEHPOllAAY 
NUMBER: 299·W11·28 
Hanford 

WELL NO: ____ _ 

coordinates: N/S N 43,5n.s 
State NAD83 N 136,743. 71.iii E/1,l u 75d1~ 566,9 • 
Coordinates: N 448,6§6 E 2,219,ffl 
Start 
Card f: Not docU!lented T __ R __ s __ _ 
Elevation 
GrCKn:I surface Cft):_· 689,94 <Brass cap> 

Elevation of reference point: [693.48-ftl 
(top of cuing) 
Height of reference point above[ 3.54·ft l 
grCKn:I surface · 

I Depth of surface seal [0-18. 1 ·ft] 

Type of surface se• l:Pre·mfx concrete 
4!4•ft X 6•tn surfac• pad 
4 equidistant protective posts 
Cement grout 1•18.1·ft 

I.D. of riser pipe: 
Type of riser pipe: 
Stainless steel 

-l Di•-eter of borehole, 
0-20.l·ft, 13-ln nonlnal 
20.3-116.2-ft, 11-ln noaifnal 
116.2•247.4-ft, 9·1n nominal 

Type of f1ller, 18.1•218.Z•ft 
lentonite crunbles 

[ 4-in 

180-205: Silty sandy GRAVEL 
205•210: Sl gravelly silty SAND 
210-215: st sandy GRAVEL 
215•230: Silty sandy GRAVEL 
230-242: Sandy GRAVEL 

----1 Depth top of seal: t 218,2-ftl 

242•247: SL gravelly SAND 

L. 
I 

;. ,, 

Drawing By: RICL/2\111•28.ASB D• te: 16Apr93 
Reference: ___________ _ 

A-6 

Type of seal: 
Bentonjte pellets 

Depth top of sand peck: 
10-20-lleSh silica sand 

Depth top of screen: 
4•1n, f10•slot, contl~ wrap 
T304 stalnlu, ftnl w th 
filter paclt 

C 220.!•ftl 

[ 224.0-ftl 

C 244.9-ftl 
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\/ELL CONSTRUCTION AHO CIJIU'LETlON SUMMART 

Drfllfng Saq,l• Drfve barrel 
Method: Cable tool Method: Hard tool 

\/ELL TEMPORARY 
Drilling 200 II \later Additives 

NUMBER: 299-1114-12 IIELL .NO:, ____ _ 

Flufd Uaed: ... S..,g.,... .... ly._ ____ Used: Not docU'llmted 
Drfller•s WA State 

Hanford 
Coordinates: N/S 
State NADa3 II 
Coordfnates: N 

N 42.070 1 0 E/W ~75,418.9 
136,284.17• 5 ,905.6911 

Nw: r, Olson Lie Nr: Not docynepted 
Drftllne COll'fl8ny 

447,178 E 2,219.798 

C~: k'efstr Engineers Location: Hanford 
Date Date 
Started: 17Sep91 Coq>lete: 0'lfov91 

Depth to water: f01,Z·ft Nov91 
(Ground 1urface)_03.0•+t 26Mar93 

GENERALIZED Geologist'• 
STRATIGRAPHY Log 
Sl•alfghtly 

0-10: FILL-sandy GRAVEL 
10-15: SL gravelly SAND 
15-20: SAHD 
20-34: Sandy GRAVEL 
34"94: SAND Cc l ayey sandy s I LT 

lens ii 57·ft) 
94•102: Sandy SILT 
102 : CALICHE layer 
102•110: SL gravelly sandy SlLT 

CC•~ Cllllented) 
110-126: Grevefly sandy SILT 

CC•~ CMentad) 
126-205: Sandy GRAVEL 

(Venting CCL4 ii 142·ft) 
205•215: Sl silty gravelly SANO 
215•222.S: St silty sandy GRAVEL 

Start 
Card f: Not doctnented 
Elevation 

T __ R __ s_ 

Ground surface (ft): '667.08 <Brass cap) 

----1 Elevatfon of r• ferenc:e pofnt: [670.52- ft] 
(top of casino) 

r;-1 Nefght of ref• rence point above[ 3.44-ft l 
I I grOl.nd surface ,. 

I Depth of surface seal 

I.D. of rf11r pipe: 
Type of rfser pipe: 
Stpfnless steel 

-I of-.ter of borehole, 
0-19.S·ft, 13-in naaifnal 
19.5•160.0·ft, 11-fn ncninal 
160.0-222.5-ft, 9·fn nominal 

Type of ffller, 19.5-190.5-ft 
S-20-•lh bentonite CMllplg 

----1 Depth top of seal: 

I 
Type of seal: 

~ 3/8•in bentonfte pell:t• 

1
---1 Depth top of send pee ... : I 2D-40••sh s fl fee gnd 

r2•19.5·ft] 

C 4-in 

[ 190.5-ftl 

C 194.S•ftl 

•• 
LI Depth top of screen: 

4-fn, 110-slot. contfnoys wrap 
T304 stainlesa •I••\ with 
fflter *'-

[ 198.4-ft] 

C 218,7-ft] 

---1 Fill, 218.7•222.S•ft 
..__ ___ _,,.. ___ , Depth to bottoai of borehole: C 222.S·ftl 

Drawing By: Rk'l/21114·12.ASI Date: 16Apr93 

Reference:, ___________ _ 

A-7 
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WELL CONSTRUCTION Awt> COMPLETION SUMMARY 

Drilling Saiple Drive barrel 
Method: Cable tool Method: Nard tool 
Drilling 200 U Uater Additives 
Fluid Used:_S;,;YPPmi:"'-lv._,,,,,...,.._.,..__ Used: None 
Driller's G Th01118S/C U8111Sley WA State 

11£LL TEMPORARY 
NUMBER: 299•U15·22 
Hanford 

UELL NO:_N..,.one ..... __ _ 

Coordinates: 11/S N 41.504 
State NAD83 136,111.19111 

E/',I U 16;Jj0 
. S66, .32m 

Nw: 8 Strode/L U• tkfna Lie Nr: Not docunented 
orillina c~ 

Coordinates: N 446,610 E 2,219.069 
Start 

cmipeny: Qfser Engfneer• Location: Minford Card f: Not docuwnted T __ R __ s __ _ 
O"e Ou• Elevation 
Started: l5Nov90 C0111plete:_,_,16 ... J..,• ...:.n9~1 ...... __ _ Grouid surface (ft): ·667.71 Br•ss CfP 

Depth to water: 198.1-ft ~ee90 
(GrOl.nd surface)202.4-ft6Mar93 

GENERALIZED Geologist's 
STRATIGRAPHY Log 
Sl•sllghtly 

M: (Backffl l) 
5-30: Silty sandy GRAVEL 
3<>--47: Sandy GRAVEL 
47 .. 102.5: SAND 

(4·fn SILT Lena, 69.7 .. 70-ft) 
102.5•110: SILT 
110-123: Gravelly silty SANO W/CALJCHE 
123•124.5: Sflty SAND w/CALICKE 
124.5•126: Silty SAND 
126-221.9: Silty sandy CRAVEL 

(Cemented; 137-ft) 

•----1 Elevation of reference point: [670,IT·ftl 

.. 

(top of casing) 
r;-1 Keltht of reference pofnt above[ 3,06·ft J 
I I grOl.nd surface ,, 

Depth of surface seal [.0-19.0·ft] 

Type of surface seal:Pre·mfx concrete 
4x4·ft ~ 6-fn 1urf,ce peg to 2.7-ft 
4 eauid! • tant protective posts 
Cement groyt, 2,7 .. 19.0·ft 

13-fn ncnlnal hole to 17.9-ft 

I.D. of riser pipe: 
Type of riser pipe: 
Stpinless steel 

I Oi11111ter of borehole, 
- 1 17.9-150.6·ft,,1·in nominal 

---1 150.6-221.9-ft, 9-in nominal 

Type of filler, 19.0-186.1-ft 
t:ZQ 111esh bentonlte cryrbles 

----1 Depth top of seal: 
Type of seal: 
Bentonite pal lets 

c 186. 1 •ftl 

----l Depth top of sand pack: [ 192,3-ftl 
S-12-inesh sf\lc• ••od 

LI Depth top of screen: [ 198.5-ftl 
4-in, f10·slot, st1lnlu• steel 
wj th channel ptck 

rl Depth bottm of screen r 219,S·ftl 

I Depth to bottom of borehole: [ 221.9-ftl 

Drawing ay: RICl/2\115·22,ASB 

Reference: IJHC•SD·Ell·DP·041 

Datt: 19Apr93 
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