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DISCLAIMER 

'Ibis report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United StateS Government nor any agency thereof. nor any of their 
employees. makes any warranty. express or implied. or assumes any legal liability or 
responsibility for the accuracy. compicteness. or usefulness of any information. apparatuS. 
product. or process disclosed. or represents that its usc would not infringe privately owned rights. 
Reference herein to any specific commercial product, process. or service by trade name. 
trademark. manufacturer. or otherwise does not necessarily constitute or imply its endorsement, 
n:commcndation. or favoring by the United StateS Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily state or reflect those of the 
United StateS Government or any agency thereof. 

'Ibis report has been IcpiOduccd direcdy from the best available copy. 

Available to DOE and DOE conilaCtOrS from the Office of Scientific and Technical Infonnation. 
P.O. Box 62. Oak Ridge. TN 37831; prices available from (615) 576-840l. 

Available to the public from the National Technical Information Service. U.S. Dcpanment of 
Commerce, 5285 Port Royal Road, Springfield, VA 22161. 
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INTRODUCTION 

In accordance with SRS Z-Area Saltstone Industrial Solid Waste Permit, #025500-1603, 
wells ZBG-1, ZBG-lA and ZBG-2 are monitored for the parameters listed in Table 1. 
Sampling was done during the first and third quarters of 1998. Additional analyses were also 
run. The analytical results appear in Appendix 1. 

The well sampling and analyses were conducted in accordance with Procedure Manual3Q5, 
Hydrogeologic Data Collection. Well ZBG-lA, which is screened in a perched water zone, 
was dry during third quarter and could not be sampled. This is not unusual. 

The sampling did not reveal any evidence of a release from the Saltstone vaults. Flow 
directions and velocities were similar to those observed in past years. 

DISCUSSION 

Flow Direction and Rate 

The uppermost true aquifer beneath Z-Area is monitored by wells ZBG-l and ZBG-2_ 
Water level measurements from these wells were used along with water levels from nearby 
areas to construct potentiometric maps for first and third quarters (figures 1 and 2). Recent 
reductions in groundwater monitoring at SRS have resulted in a scarcity of water level data 
in 1998 compared to past years. Beginnjng in 1999 we will assure that water levels are taken 
in S-Area and Y-Area so that we can construct more dependable maps_ 

But even with relatively scarce data it is possible to construct sensible potentiometric maps. 
This is because McQueen's Branch and Upper Three Runs Creek are the obvious discharge 
points for shallow groundwater in the area and, hence, provide excellent control. The two 
streams meet just north of Z-Area. The flow directions shown on the 1998 maps are similar 
to those shown in previous years. 

Flow rate can be estimated using the following e.quation: 

Flow(ftJday)= Hydraulic ConductivitY (ftJday) x !!h!ID 
Porosity (unitless) dl(ft) 

Where the hydraulic conductivity. constant is 1.7 ftJday, the effective porosity value is 30 
percent, the change in head is db, and the horizontal distance along each flow arrow is dl. 

The site's Geographical Information System (GIS) was used to determine the flow path 
length in meters. This was converted to feet and used to calculate the flow rate. For first 
quarter of 1998, the calculation is as follows: 

1.1 x 
0.30 

il = 0.023 ftJday or 12 ftJyear 
1300 

For third quarter of 1998, the calculation is as follows: 

1.1 x .!J...2 = 0.036 ftJdayor 13 ftJyear 
0.30 1860 
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Analytical results 

Six analytes were detected in downgradient well ZBG-2: gross alpha, gross beta, barium, 
nitrate/nitrite, mercury, and radium 226. None of these detections represent evidence of a 
release from the vaults. 

The maximum gross alpha result for ZBG-2 was 1.22 pCiIL from the 8-4-98 sample. This is 
lower than the result from upgradient well ZBG-1 (1.85 pCiIL). It is also lower than the 
nonparametric upper tolerance limit (6.0 pCiIL) estabished using historic data. 

The maximum gross beta result from ZBG-2 was 1.45 pCiIL from the 8-4-98 sample. This is 
lower than the result from the up gradient well (4.47 pCiIL). It is also well below the 
nonparametric upper tolerance limit of 13.4 pCiIL. 

The maximum result for radium 226 was 1.67 pCiIL. This is slightly higher than the 
upgradient result for the same day (0.59 pCiIL). However, it is well below the nonparametric 
upper tolerance limit of 11 pCiIL. It should also be noted that as recently as 2-2-98, the 
background well yielded a result of 7.78 pCiIL. 

Barium has been detected pretty consistently in the ZBG wells. Historical data from 
upgradient well ZBG-1 have been used to calculate an upper tolerance limit of 10.4 ugIL. 
Results from ZBG-2 were below this limit during both sampling periods of 1998. During both 
periods, the ZBG·2 results were lower than the ZBG·1 results (6_1 ugIL vs_ 9.9 mgIL in 
February and 6.4 mgIL vs_ 9.7 mgIL in August). 

As with barium, the ZBG·2 results for nitrate-nitrite were below the calculated tolerance 
limit of 1886.9 uglL. They were also below ZBG·1 results from samples taken at the same 
time. In February ZBG-2 yielded a result of 79.0 ugIL compared to 188 ugIL from ZBG-1. In 
August the ZBG-2 result was 560 ugIL compared to 1360 ugIL in ZBG-l. 

The mercury result reported for the 8-4-98 sample from ZBG·2 is .7 ppb. This appears to be 
a reporting error. More often than not, .7 ppb is reported as the detection limit for mercury 
(evidenced by a "U" in the qualifi.er column). In this case, no ''U'' is recorded indicating a one 
time detection of exactly. 7 ppb_ It is very likely that the .U" was accidentally omitted and 
that this sample was actually below detection for mercury. It should be noted that the 
duplicate sample was below detection. 
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OffiCII ON MONITORING PARAMETERS 

pH (field &. lab) 
Specific Conductance (field) 
Water level in M.S.L. (tenth/feet) 

. Arsenic 
Antimony 
Barium 
. Cadmium 
Chronilum 

• . "Lead 
.. Mercury. . 

Nitrate (as Nitrogen) 
. ,Nitrite (as Nitrogen) : 

Selenium 
Silver 
Benzene aM Toluene 
RadionUciides . . 
·.<-Radiuin 226 and. 228 (sum)·, ,.' 

, . -Gross alpha partic/~"activitv '.. .. . 
-Seta partrcle and ProtoiiradioactMtv 

,' .. ::'.' . . . . , 

.. 
" ., :. 

.. ' ':-." '. ", '. .;:'" . " . -: . . ,.' . '. . -, . .' .' "'.,': -.... :.. '. -- ....... '. . .' '. 

AnalySeS'of the ~tals· shoul"d· be perf~~, on ·unfiltered. gr~water' sampleS; . . . ~ . .... . . . . . . . 

., 

. ~I . 

.~.. . 

.' '. 
, .. 

, '. 

Table \. Detection monitoring parameters (from penn it #025500-1603), 
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Figure 1. Potentiometric surface of water table aquifer- First Quarter. 1998. 

--------~----------



-------------------
l~ 5J 

) . 
,'~ 

-' 

" -\ ~'--: 
", '\ 

~I 

r 

".-/1 "'\. 

IL. •... =.. ~:p14&O~~~~:-f\,-4---qr\J /~-'\ W... '. / ) 
'·"0 ..... I 
. 'i:l .' '. \ () 
'_j \:. '-':; __ • . . " ~""j r 

.... v
J 

': .' .' 0 "', ( " .. '. ) " f 

Figure 2. Potentiometric surface of water table aquifer· Third Quarter, 1998. 
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I APPENDIX I 
ANALYTICAL DATA 
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WEUID PARAMETER DATE RESULTS UNITS 
ZeG 1 Air Temperature 1130198 9.4 C 
zaGl Alkalinity (as caC03) 1130198 2 mgII. 
ZeG 1 Specific conductance 1130198 23 umhotlem 

I 
zaGl Turbicllty 1130198 0.7 NTU 
ZaG 1 Volume Purged 1130198 34 GAL 
ZeG 1 Wa1erL .... 1130198 58.43 FEET 
zaG 1 Wa1er Tempe .. lIA 1130198 18.7 e 

I 
zaG 1 pH 1130198 4.7 pH 
ZBG lA AU Temperatunt 1130198 14 e 
zaG lA Volume Purged 1130198 11 GAL 
ZeG lA walerL ..... 1130198 3.13 FEET 

I 
zaG lA /oil T ompera1unt 212198 7C 
ZeG lA Volume Purged 212198 10 GAL 
ZaG 1A VIal., Level 212198 4.35 FEET 
ZaG 1A /oil Tompera1unt 212198 11 C 
zaG lA Alkalinity (as Cae03) 212198 30 mgII. 

I zaG lA Specific conductance 212198 69 umhos/em 
ZeG lA Turbidity 212198 1000 NTU 
ZBG lA Volume Purged 212198 3 GAL 
ZeG lA W_L .... 212198 4.35 FEET 

I ZaG lA W.1er Temporatura 212198 13.2 C 
ZeG lA pH 212198 5.7 pH 
ZeG 2 /oiITem_ 212198 7.8 e 

ZBG 2 AIltallnity (as cae03) 212198 1 mgIl 

I Z!IG 2 Specific conductance 212198 11 umhoslc:m 
ZaG 2 Turbicllty 212198 0.5 NTU 
zaG 2 Volume Pwved 212198 41 GAL 
zaG 2 WalerLevei 212198 55.83 FEET 

I zaG 2 Wato< Temporatute 212198 19.8 e 

zaG 2 pH 212198 4.9 pH 
ZBG 1 Air Temperatura 8/0/98 28.3 e 
zaG 1 Alkalinity (as cae03) 810/98 2 mgJl 

I 
ZeG 1 Specific conductance 810/98 26 umhosIem 
ZeG 1 Turbidity 810/98 1.1 NTU 
zaG 1 Volume Purged 8/0/98 31 GAL 
ZeG 1 Water Levet 8/0/98 53.94 FEET 

I 
ZBG 1 Wa1er Temperature 810/98 20.8 e 
ZaG 1 pH 8/0/98 5.7 pH 

zaG lA AirTemperalIA 810/98 27.3 C 

ZeG 2 AIr Temperatura 810/98 31.4 e 

I 
ZBG 2 Alkalinity (ao caec3) 8/<Wa o mgIl 
ZBG 2 Spocific: conduc:tance 810/98 19 u_em 

ZaG 2 Turbicllty 8/0/98 1.3 NTU 

zaG 2 Volume Purved 8/0/98 28 GAL 

I 
leG 2 wa1erLewi 81<Wa 49.72 FEET 

zaG 2 
_ Tompora1unt 

8/0/98 21.5 e 

ZaG 2 pH 810/98 5.4 pH 

I 
I 

I 
II-2 

I I 
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I 
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(Blank) Data are not qualifHld_ Numbers should be interpreted exactly at. reported. 
E The detected result is between the sample-spec:if1C EQL and the method 

detection limit. 
The value In the result fMlld Is the instrument reading. not the sample 

quanlitalion limit. Always used with the result qualifier U_ 
J Value Is estimated because quanlitation in the sample or in associated quality 

conllOl samples did not meet specifications. 
L Value Is off-scale high. The actual value is not known but Is known to be 

greater than the value shown. 
M Presence of the anaIyte Is verifHld but~ quantifHld_ 
R Result was rejected because pedormanca requirements in the sample 

analysis or essociated quality conIIOI anaJyses were not mel 
T AnaIyte was not detected; if present, it was below the criteria for detection. 
U Material anaJyzed for but not detected. AnaIytic:aI result reported is less than 

the sample quanlitation limit. 
V AnaIyte was detected in an essociated method blank. 
Y Result was obtained from an unpreservecl or improperly preserved sample. 

Data may not be accurate. 
1 Result may be an underestimation of the true value due to analytical bias. 
2 Result may be an overestimation of the true value due to analytical bias. 
3 The essociated result may be of poor precision (high variabtlity) due to 

analytical bias. 

Note: These ant «t/y __ oflhe qualifiara present in the database AI modiIienI associated with the data era 
published in the ,..,. tables of EPOIEMS' quaJtefIy groundwater monitoring rapcxts, the offICial repository of 
the data. 
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