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1.0 INTRODUCTION

The Remedial Investigation (RI) Addendum 2 summarizes field investigative work per-
formed at the Ephrata Landfill in Grant County, Washington (Figure 1) since completion 
of the RI (PGG, 2010) and the first RI Addendum (PGG, 2012). Specifically, this report 
summarizes well drilling, testing, and data collection performed in 2016 as part of the 
supplemental interim remedial action plan (Parametrix and PGG, 2015):

Northern Conditional Point of Compliance (POC) well drilling, installation, sampling 
and hydraulic testing

P1 pilot test well drilling, installation, sampling and hydraulic testing

Site-wide synoptic measurement of static groundwater elevations in newly installed and 
existing monitoring wells

In addition to the interim action work, post-RI analytical data is presented from bi-annual
groundwater sampling since completion of the first RI Addendum plus time-series trends
in groundwater elevations and volatile organic compounds (VOCs) in the P2 zone, Roza
aquifer, Interflow aquifer, and Frenchman Springs aquifer.

This addendum does not present data from the Outwash aquifer.  Previous RI investiga-
tions indicate little to no impacts to the Outwash aquifer (PGG, 2010 and 2012) and no 
additional investigative work has been completed in the Outwash aquifer, aside from 
quarterly monitoring for solid waste compliance purposes (PGG, 2013).  

The new data, together with the recent completion of the multi-phase extraction (MPE)
pilot test (Parametrix and PGG, 2017), improve our understanding of the site as summa-
rized in Section 8.0.

2.0 BACKGROUND

The results of the RI indicate groundwater in shallow basalt aquifers within the Wana-
pum basalt is impacted by contaminants originating from historic onsite sources near the 
original landfill and some of those contaminants are migrating offsite beyond the north-
ern POC within the Northerly Plume (PGG and Parametrix, 2006; PGG and Parametrix, 
2010; PGG, 2010; PGG, 2012).

A draft Feasibility Study (FS) was completed in 2012 and identified soil vapor extraction
(SVE) in the P1 zone by the former drum area as a potential preferred remedial alterna-
tive for the site (Parametrix, 2012). Uncertainty in P1 zone responsiveness to SVE and 
uncertainty in the extent of the Northerly Plume along the east side of the northern POC
led to the development of a supplemental interim remedial action plan (IRAP) in 2015 
(Parametrix and PGG, 2015).  The 2015 IRAP was planned in two phases.  Phase 1 com-
prised the drilling, sampling, and hydraulic testing of new POC monitoring wells and 
new P1 zone extraction wells. A pre-treatment facility and evaporation pond in support 
of the MPE pilot test were also designed and constructed during this phase. Phase 2 of 
the 2015 IRAP comprised conducting a 4-month MPE pilot test in the P1 zone to assess 
SVE feasibility.



 

Ephrata Landfill RI Addendum 2 2  
DECEMBER 22, 2017 

 

This report summarizes the results of the Phase 1 drilling, sampling, and hydraulic testing 
of the new wells. The results of the Phase 2 MPE pilot test, which was completed in the 
fall of 2017, will be summarized in a separate report (Parametrix and PGG, 2018 in 
prep.). 

3.0 INSTALLATION OF NEW WELLS 

Pacific Groundwater Group (PGG) subcontracted with Environmental West Exploration 
from Spokane, Washington, to drill and install new POC monitoring wells and P1 pilot 
test wells.  Drilling and well installation occurred between late January and early March 
2016.   Geologic well logs are provided in Appendix A. 

Short-term aquifer tests (< 1 hour) were performed on each well during sampling in April 
2016.  A single long-term aquifer test (6.5 hours) was also performed on one of the new 
P1 pilot test wells with drawdown monitored in several nearby P1 wells.  Aquifer test re-
sults are summarized in Table 2 and a summary of aquifer transmissivities measured 
across the site is provided in Table 3. 

With the installation of the new POC and P1 pilot test wells, over 70 monitoring wells 
have been drilled at the Ephrata Landfill (Table 1). Details of well installation and aquifer 
testing follows. Analytical results are presented in Section 6.0. 

3.1    NORTHERN POINT OF COMPLIANCE (POC) WELLS  

Seven new 2-inch monitoring wells were drilled using an air rotary drill rig in two nests 
along the east side of the northern POC (Figure 2): 

 Four wells at the eastern well nest1: MW-57b, MW-58c, MW-59p0, and MW-60p2 

 Three wells at the western well nest: MW-61p1, MW-62c, and MW-63b 

Geology was interpreted based on drilling action and drill cuttings. See geologic well 
logs in Appendix A. 

The aquifers and aquitards encountered at these locations generally fit into the prior hy-
drogeologic conceptual model.  However, the P1 zone was not observed at the eastern 
well nest but a shallower wet zone was encountered at 13 feet depth and a well installed 
(MW-59p0).  This shallow wet zone does not appear to be ephemeral in nature as water 
levels were measured in the well in spring (2016) and fall (2017). The P2 zone was not 
observed at the western nest (see cross section in Figure 3). 

3.2    P1 PILOT TEST WELLS 

Seven new 4-inch P1 zone extraction wells (MW-64p1-MW-70p1) were drilled south of 
the former drum area through the original landfill and into the underlying basalt using a 

                                                      
1 Ephrata Landfill well nomenclature: a = outwash, p0 = above the p1 zone, p1 = p1 zone, p2 = p2 zone, b = Roza, c 
= Interflow, d = below the Interflow 
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sonic drill rig (Figure 2).  The top of basalt varied from 24 to 34 feet below the top of the 
landfill liner (btl).  Final well depths were purposely drilled 2 to 2.5 feet into the more 
competent basalt aquitard below the P1 zone to maximize P1 dewatering during extrac-
tion.  Final well depths varied from 33 to 42 feet btl (see geologic well logs in Appendix 
A).   

The new data were used with existing data to develop a detailed hydrogeologic cross sec-
tion (Figure 4) and top-of-basalt elevation map in the vicinity of the P1 wells (Figure 5). 

The P1 interval was interpreted based on drilling action, recovered cores, and video log-
ging.  Core recovery during drilling was poor and only partial core recovery was success-
ful from MW-64p1 (37 to 38.2 feet btl), MW-65p1 (31 to 32.4 feet btl), and MW-68p1 
(30 to 31 feet btl). These cores were submitted to PTS Laboratories in Santa Fe Springs, 
California, for white light and ultraviolet (UV) light imaging (see Appendix B).  PTS re-
ported that the cores had no chemical odor, minimal fractures, and no fluorescence with 
UV light, indicating little to no presence of LNAPL in the core 2.  Accumulation of 
LNAPL was not observed during any of the recent drilling, testing, and sampling of the 
P1 wells – including monitoring during the MPE pilot test (Parametrix and PGG 2018 in 
prep.), although a sheen in P1 water is sometimes observed. 

Core collection attempts during drilling reduced the ability to make detailed field obser-
vations of basalt cuttings during drilling.  This limitation was offset with observed drill-
ing action (i.e. hard versus soft drilling and smooth versus chatter-like drilling) and bore-
hole video logs collected from each boring prior to well installation.  P1 wells were 
pumped prior to video logging to maximize borehole observations; however, some wells 
recovered before deployment of the video camera and observations below the water col-
umn were too murky to distinguish borehole characteristics. Video log observations are 
noted on the geologic well logs (Appendix A). 

Based on field observations of cuttings, drilling action, and video logs, the P1 zone is a 
saturated, highly fractured and/or very soft, brown, weathered basalt layer with secondary 
mineralization.  The zone has variable thickness ranging from about 1 to 5 feet and a var-
iable vertical position; thus, the zone has an undulating profile (see Figure 4).   

The basalt aquitards encountered above and below the P1 are relatively hard competent 
gray basalt having primary mineralization (plagioclase phenocrysts in an aphanitic bas-
alt), and some weathering along fractures may represent limited secondary mineraliza-
tion. In some wells, a basalt aquitard was not observed above the P1 (see well logs in Ap-
pendix A). 

These observations are consistent with previous investigations of the P1 zone during the 
RI (PGG, 2010). 

                                                      
2 PTS Labs indicates good fluorescence generally occurs at 1% LNAPL saturation and starts to see at least some flu-
orescence as low as 0.1 to 0.2% saturation. 
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4.0 GROUNDWATER ELEVATIONS AND FLOW DIRECTIONS 

Site-wide synoptic measurements of static groundwater elevations were collected from 
the new and existing monitoring wells in June 2016.  Groundwater elevation for the P1, 
P2, Roza aquifer, and Interflow aquifer are shown in Figures 6, 7, 8, and 9, respectively.  
Also plotted in the figures are the total detected VOCs during the 2016Q1 sampling event 
(see Section 6.0 for discussion of analytical results).   

Groundwater hydrographs between 2008 and 2017 from select monitoring wells are 
shown in Figure 10 (P1 zone, P2 zone and Roza aquifer) and Figure 11 (Interflow aqui-
fer).   

Observations from each aquifer are discussed below.  

4.1    P1 AND P2 ZONE 

Groundwater elevations measured in the P1 zone during the June 2016 event varied from 
1252.51 to 1257.06 feet with a horizontal flow direction towards the west-southwest (Fig-
ure 6).  Groundwater elevations measured in the P2 zone during the June 2016 event were 
about 20 feet lower and varied from 1232.40 to 1239.26 feet with a horizontal flow direc-
tion towards the northeast (Figure 7).  The 20-ft difference in groundwater elevations be-
tween the P1 and P2 indicated a downward vertical gradient between the P1 and P2 
zones.   

The horizontal gradient in the P2 was greatest in the vicinity of the former drum area 
(Figure 7); however, the variability in groundwater elevations in the P1 and P2 wells may 
be partly related to downward vertical flow not depicted on the figures (i.e., wells with 
lower groundwater elevations in the P1 or P2 zone tend to be completed at slightly deeper 
depths).  Also, perched groundwater conditions likely occur in the P1 and P2 zones and 
the observed groundwater elevations and flow directions may be partly controlled by the 
elevation of the underlying basalt aquitard. 

Monitoring of the P1 zone by the former drum area (MW-34p1 and MW-36p1) shows 
seasonal variations in groundwater elevations of about 3 to 4 feet with peak elevations 
generally occurring in spring and low elevations generally occurring in fall. Both 2016 
and 2017 were relatively wet winters with corresponding high peak groundwater eleva-
tions in the P1 zone (Figure 10).  The groundwater elevation above the basalt in the for-
mer drum excavation (MW-32a) is typically slightly higher or similar to MW-34p1 and 
MW-36p1 (Figure 10). 

Groundwater elevations in the P2 zone by the former drum area (MW-33p2, MW-35p2, 
and MW-38p2) have much less seasonal variability than the overlying P1 zone and the 
underlying Roza aquifer (see below). Seasonal variations in groundwater elevation in the 
P2 zone are less than 0.3 feet (Figure 10).  The minimum seasonal variability in ground-
water elevations in the P2 zone suggests the zone is relatively isolated hydraulically.  It 
could also suggest the presence of a subsurface structural feature, such as a drain, that 
acts to maintain fairly constant groundwater elevations in the P2 zone. 
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4.2    ROZA AQUIFER 

Groundwater elevations in the Roza aquifer during the June 2016 event varied from 
1232.02 and 1238.39 feet with horizontal flow direction towards the north-northwest 
(Figure 8).  Like the P2 zone, the horizontal gradient in the Roza aquifer was greatest 
near the former drum area (Figure 8).  In general, groundwater elevations in the Roza 
wells were a foot or more less than the P2 zone, indicating a downward gradient; how-
ever, at the eastern POC well nest the elevation in the Roza aquifer at well MW-57b 
(1232.39 feet) was nearly equal to the P2 zone at adjacent well MW-60p2 (1232.40 feet). 

The variation in groundwater elevations in the Roza wells do not appear to be strongly 
related to vertical gradients within the aquifer (i.e., the wells with lower groundwater ele-
vations are not necessarily completed at greater depths). 

Groundwater elevations in the Roza aquifer at the northwest corner of the landfill (MW-
3b, MW-7b, and MW-9b) and about 300 feet northwest of the former drum area (MW-
42b) typically vary by about 1 to 2 feet seasonally with peak elevations generally occur-
ring during the spring and early summer periods (Figure 10).  In contrast, groundwater 
elevations in the Roza aquifer immediately south of the former drum area (MW-29b and 
MW-30b) have displayed up to 10 feet of seasonal variability since 2012 (Figure 10).  
Such large seasonal variability was not observed in these wells between 2008 (when 
monitoring first began in these wells) and 2012.  The change in 2012 may be related to 
changes in nearby irrigation and/or groundwater pumping that doesn’t affect the other 
Roza wells. 

4.3    INTERFLOW AQUIFER 

Groundwater elevations in the Interflow aquifer during the June 2016 event ranged from 
1182.50 to 1177.92 feet.  Horizontal groundwater flow in the Interflow on the landfill 
property has both a local northeast direction along the northeast corner of the landfill un-
der a modest gradient, and a southerly component across most of the site under a very 
low gradient (Figure 9).  The groundwater elevation in off-site well MW-20c to the 
northwest was about 50 feet higher (1229.81).  That well is located near sources of 
groundwater recharge (i.e., Oasis Park, Irrigation3, and Beezley Hills).   

The lower groundwater elevations in wells MW-58c and MW-62c at the eastern bound-
ary of the northern POC may be related in part to downward vertical flow.  The comple-
tion depths of the other Interflow wells in Figure 9 range in elevation from 1107 feet to 
1163 feet.  The completion depth of MW-58c is 1115 feet elevation (low, but within the 
range of the other Interflow aquifer well screen elevations), but the completion depth of 
MW-62c is at 1100 feet elevation (about 7 feet deeper than other Interflow aquifer wells 
in Figure 9).  Lower groundwater elevations in the Interflow aquifer have also been 
measured in monitoring wells north of the landfill (MW-45c, MW-47c, and MW-50c – 

                                                      
3 Recharge from irrigation includes leakage from irrigation canals and application of canal water to large irrigation 
fields at the base of Beezley Hills. 
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see Figure 1 and Figure 11).  This pattern may suggest stronger downward vertical gradi-
ents in the Interflow aquifer at the north end of the landfill, or larger off-site irrigation 
pumping effects. 

Groundwater elevations in the Interflow aquifer along the east, west, and south perimeter 
of the landfill (MW-2c, MW-4c, MW-5c, MW-6c, and MW-21c) vary seasonally by 
about 2 to 3 feet, with seasonal lows occurring in spring/early summer and seasonal 
peaks occurring in fall/early winter (Figure 11).  Between 2008 and 2012 groundwater 
elevations in these wells decreased by about 3 feet, possibly due to off-site irrigation op-
erations.  Since 2012, the groundwater elevations have been reasonably consistent each 
year. 

5.0 AQUIFER TESTING 

The following sections summarize results of short-term aquifer tests performed on the 
new POC and P1 pilot test wells and a long-term test performed on one of the new P1 pi-
lot test wells.  Aquifer test results are summarized in Table 2 and analyses for each well 
are provided in Appendix C. 

5.1    SHORT-TERM AQUIFER TESTS OF NEW WELLS 

Short-term aquifer tests (< 1 hour) were performed on each new well.  POC wells MW-
59p0 and MW-61p1 and several of the new P1 pilot test wells displayed well-bore stor-
age effects and declining pumping rates during the test.  Wells with well-bore storage ef-
fects and declining pumping rates were analyzed using the Dougherty-Babu solution in 
Aqtesolv4.  Wells with no well-bore storage effects and relatively constant pumping rates 
were analyzed using the Cooper-Jacob semi-log method or the Theis method in Aqtesolv.   

Test observations for each aquifer are summarized below: 

P0 Zone Results 

The transmissivity in the P0 zone at well MW-59p0 (eastern POC well nest) is low (2 
ft2/dy).  Significant drawdown was observed in this well at a pumping rate of about 0.3 
gpm, with much of the drawdown data dominated by well-bore storage (Figure C-1 in 
Appendix C). 

P1 Zone Results 

The transmissivity in the P1 zone at well MW-61p1 (western POC well nest) is also low, 
less than 1 ft2/dy.  Significant drawdown was observed at a pumping rate that progres-
sively decreased from 0.4 to 0.05 gpm.  Much of the drawdown was dominated by well-
bore storage and the well was pumped dry within 20 minutes (Figure C-2 in Appendix 
C).   

                                                      
4 Software package for design and analysis of aquifer tests: http://www.aqtesolv.com/ 
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Similar low transmissivity with significant drawdown and decreasing pumping rates were 
observed in some of the new P1 pilot test wells during individual well testing.  Transmis-
sivity in the P1 pilot test wells ranged from < 1 ft2/dy at MW-67p1 to 50 ft2/dy at MW-
65p1 (Table 2 and Figures C-3 through C-9 in Appendix C).  The transmissivity at MW-
65p1 is similar to the transmissivity previously estimated for MW-34p1 (Table 3). 

P2 Zone Results 

The transmissivity calculated from early time drawdown of the P2 zone at well MW-
60p2 (eastern POC well nest) is 90 ft2/dy (Figure C-10 in Appendix C).  This is higher 
than the transmissivities previously estimated in the P2 by the former drum area in MW-
33p2, MW-35p2, and MW-38p2 (< 0.5 ft2/dy) and north of the POC in MW-46p2, MW-
49p2, and MW-52p2 (~ 2 to 11 ft2/dy).  After 12 minutes of pumping, the rate of draw-
down in MW-60p2 increased, possibly resulting from the influence of a no-flow (nega-
tive) boundary, or dewatering of a large fracture. 

Roza Aquifer Results 

The transmissivity in the Roza aquifer at the eastern and western POC well nests is 74 
ft2/dy (MW-57b) and 15 ft2/dy (MW-63b) respectively (Appendix C, Figures C-11 and C-
12). This is higher than the transmissivities previously measured in the Roza by the for-
mer drum area in MW-29b, MW-30b, and MW-31b and in well MW-44b located about 
300 ft to the north (~ 0.5 to 1.5 ft2/dy).  However, it is lower than the transmissivity 
measured in MW-51b and MW-48b farther to the north and northwest (410 and 104 
ft2/dy, respectively) and significantly lower than the Roza transmissivities at the north-
west corner of the landfill in EW-2 and MW-9b (1,444 and 1,183 ft2/dy, respectively) and 
MW-3b5 and MW-7b (23,660 and 8,421 ft2/dy, respectively; see Table 3). 

Interflow Aquifer Results 

The transmissivities calculated for the Interflow aquifer at the eastern and western POC 
well nests are 10 ft2/dy (MW-58c) and 4 ft2/dy (MW-62c), respectively (Appendix C, 
Figures C-13 and C-14). This is lower than the transmissivities previously measured in 
the Interflow aquifer along the eastern, western, and southern boundary of the landfill (~ 
25 to 700 ft2/dy), but is within the range measured north of the POC in MW-45c, MW-
47c, and MW-50c (0.6 to 31 ft2/dy, respectively; see Table 3). 

5.2    LONG-TERM AQUIFER TEST OF THE P1 ZONE  

A long-term aquifer test was performed in the P1 zone by the former drum area on April 
29, 2016.  The test comprised pumping well MW-65p1 at a rate of about 1.5 gpm for 5.5 
hours and then at 2 gpm for an hour.  Groundwater drawdown was monitored throughout 
the test in MW-65p1 and eight observation wells (MW-34p1, 36p1, 64p1, 66p1, 67p1, 

                                                      
5 MW-3b was recently decommissioned to accommodate the 2017 North End Soil (NES) removal work, along with 
wells MW-41a and MW-40p2.  A replacement well for MW-3b will be drilled in the near future to continue moni-
toring the Roza aquifer at that location. 
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68p1, 69p1, and 70p1).  The pump was then turned off and recovery was monitored in all 
wells. 

Drawdown was observed in all the P1 wells (Figure 12) indicating hydraulic connections 
between the P1 wells during the test.  A map of total drawdown in the P1 zone after 5 
hours of pumping is shown in Figure 13 and the total drawdown in each well at the end of 
the pumping test is shown in Table 2.   

The drawdown in the pumping well increased to the pump intake when the rate was in-
creased from 1.5 to 2 gpm (Figure 12), indicating pumping at 2 gpm is not sustainable in 
this well.   

The groundwater elevations and flow directions in the P1 zone at the end of 5 hours of 
pumping from MW-65p1 at 1.5 gpm are shown in Figure 14.  The map shows groundwa-
ter flow directions towards MW-65p1 at the end of the test were dominantly from the 
north, east, and south (less from the west).   

Aquifer transmissivities and storage coefficients were evaluated from the time-drawdown 
data at each observation well using the Theis confined solution, and time-drawdown data 
at the pumping well was used to estimate aquifer transmissivity using the Copper-Jacob 
semi-log method (Appendix C, Figures C-15 through C-23).  Aquifer transmissivities and 
storage coefficients were also evaluated using the semi-log distance-drawdown method 
along five radial transects shown in Figure 13 (see Figures C-24 through C-28 in Appen-
dix C). 

Calculated transmissivities of the P1 zone ranged from 26 to 95 ft2/dy and storage coeffi-
cients ranged from 0.0005 to 0.03 (Table 2).   

The transmissivities derived from analysis of five P1 observation wells during the long-
term pumping test (MW-64p1, MW-66p1, MW-67p1, MW-69p1, and MW-70p1) are no-
tably higher than the transmissivities derived from analysis of individual short-term tests 
conducted on those same wells (Table 2).  The discrepancy is most likely related to a 
combination of heterogeneities within the P1 zone and to well pumping factors. The 
drawdown measured in observation wells during pumping of MW-65p1 reflects influ-
ences of the pumped well and bulk aquifer properties between the pumping well and the 
observation wells, whereas the drawdown observed during individual well testing is more 
complex, reflecting aquifer properties within the immediate vicinity of the pumped well 
and pumped-well factors such as skin effects and well-bore storage.  The multiple-well 
test data are the most reliable data for characterizing the bulk aquifer properties of the P1 
zone in the pilot test area but are not sufficient to predict individual well yields because 
of local heterogeneities and the pumped-well factors noted above.  

A groundwater analytical sample was collected from MW-65p1 after 5 hours of pumping 
(Table 4) for comparison to the analytical sample collected during the short-term test (see 
Section 6.0 and Table 6).  The results show that the concentration of detected VOCs in 
MW-65p1 were higher after 5 hours of pumping compared to concentrations after less 
than 1 hour of pumping (18,845 ug/L total detected VOCs versus 12,661 ug/L total de-
tected VOCs, respectively).  This result suggests pumping of MW-65p1 over the 5-hour 
period captured higher concentrations from within the P1 zone (see Section 6.1.2 for a 
discussion of P1 VOC concentrations). 
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6.0 ANALYTICAL RESULTS 

The following section summarizes groundwater analytical results from the newly in-
stalled wells in April 2016 together with other select monitoring wells sampled in May 
2016 for comparison.  Subsequent sections then summarize post-RI monitoring results 
and general organic chemical trends in each aquifer.  All analytical results have been sub-
mitted to Ecology’s EIM database. 

6.1    NEW WELLS AND OTHER SELECT WELLS (SPRING 2016) 

The newly installed POC and P1 pilot test wells were sampled in April 2016 for site con-
taminants of concern (COCs) identified in the RI (PGG 2010 and 2012).  Results are 
shown in Tables 5 and 6, respectively.  Analytical results from the POC wells are 
screened against RI groundwater screening levels using the same methodology estab-
lished in the RI (PGG 2010 and 2012) and the number of VOCs exceeding RI screening 
levels is tabulated for each well in Table 5.  P1 pilot test wells are not screened against RI 
screening levels due to previous observations of LNAPL in the P1 zone by the former 
drum area; thus, concentrations in these wells may not be reflective of dissolved phase 
concentrations. 

For comparison, spring 2016 sampling results from routine sampling of P2, Roza, Inter-
flow aquifer monitoring wells is presented in Table 7 and plotted with the results of the 
new wells on total detected VOC maps for the P2 zone (Figure 7), Roza aquifer (Figure 
8), and Interflow aquifer (Figure 9). 

Two newly constructed private off-site wells northeast and east of the landfill off of C.5 
Rd NW were also sampled for site COCs in April 2016 (unique well ID’s BIX662 and 
BIX830 - see Figure 1).  Analytical results are tabulated in Table 8.  

Arsenic groundwater concentrations are naturally elevated in the Ephrata area (PGG 
2010) and all detections of arsenic in groundwater exceed the RI screening level (0.058 
ug/L based on MTCA Method-B), however the concentrations are below the site-specific 
background concentration of 14.7 ug/L that was calculated based on regional data and 
reported in the FS (Parametrix 2012).  The final FS will incorporate inorganics back-
ground concentrations, including arsenic, when developing cleanup levels for the site. 

Analytical results for each aquifer are discussed further below followed by a summary of 
private well sampling results. 

6.1.1    P0 Zone 

VOCs were not detected in the shallow P0 zone at the POC (well MW-59p0, eastern well 
nest) and, except for arsenic, no COCs exceeded RI screening levels (Table 5).   
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6.1.2 P1 Zone

Four VOCs were detected at relatively low concentrations in the P1 zone at the POC
(MW-61p1, western well nest): chloroethane (1.9 ug/L), ethylbenzene (0.34 ug/L), tolu-
ene (2 ug/L), and xylene M+P (0.42 ug/L). None of the detected concentrations exceeded
RI screening levels (Table 5).

Several VOCs were detected in all P1 pilot test wells (Table 6), with total detected VOC 
concentrations ranging from 133 ug/L (MW-70p1) to 174,715 ug/L (MW-69p1). Concen-
trations were highest in P1 wells closest to the former drum area and decreased with dis-
tance from the former drum area (Figure 6).

Toluene, xylenes, and ethylbenzene comprised over 80 percent of the total detected 
VOCs in all new P1 pilot test wells except for MW-70p1, where they only comprised 
23%.

Ketone concentration (2-butanone, 2-hexanone, MIBK, and acetone) in the new P1 pilot 
test wells were lower than was observed in MW-34p1 during the RI6.  The highest con-
centration of total ketones in the new P1 wells was 8,700 ug/L (MW-69p1) and the con-
centration measured in MW-34p1 during the RI decreased between 2008 and 2010 from 
176,000 to 24,000 ug/L (see PGG 2010 and 2012).  This decreasing trend may indicate 
natural attenuation of ketone chemicals in the P1 zone.

The concentration of cis-1,2-dichloroethene in well MW-69p1 (10,000 ug/L) was an or-
der of magnitude higher than was observed in P1 well MW-34p1 during monitoring for 
the RI. MW-69p1 is located closer than any of the previously installed P1 wells to the 
former drum area where concentrations are highest in the P1 zone; therefore, it is closer 
to the potential residual chemical releases (Figure 6).

Iron and manganese concentrations were elevated in all P1 pilot test wells. Total iron 
ranged from 15,600 to 39,400 ug/L and total manganese ranged from 3,050 to 10,700 
ug/L. Site-specific background concentrations for dissolved iron and manganese were 
reported in the RI as 50 ug/L and 32 ug/L respectively (PGG 2010).

Arsenic concentrations in the new P1 pilot test wells ranging from 3 to 14 ug/L, which is 
below the site-specific background value of 14.7 ug/L (Parametrix 2012). Arsenic con-
centrations in the new POC wells were lower ranging from 0.2 to 2.6 ug/L.  Arsenic
groundwater concentrations in the Ephrata area are naturally higher compared to other 
places in Washington State and the higher concentrations in the P1 pilot test wells are
likely caused by differences in groundwater redox conditions and not a local source of 
arsenic.

6.1.3 P2 Zone

A single detected concentration of toluene (0.31 ug/L) occurred in the P2 zone at the
POC (MW-60p2, eastern well nest), but that concentration is well below the RI screening 

                                                     
6 MW-34p1 and MW-36p1 were installed in the pilot test area during the original RI and only MW-34p1 was sam-
pled for analysis of groundwater COCs.
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level (640 ug/L).  Except for arsenic, no COCs exceeded RI screening levels in the P2 
zone at the POC (Table 5). 

In contrast, several VOCs were detected in the P2 zone by the former drum area during 
the spring 2016 sampling event with total detected VOC concentrations ranging from 146 
ug/L in MW-33p2 to 23,805 ug/L in MW-35p2 (Figure 7 and Table 7).  VOCs exceeding 
RI screening levels in one or more P2 wells by the former drum area were: 

 1,1,1,2-tetrachlorethane (MW-38p2) 

 1,1,1-trichloroethane (MW-38p2) 

 1,1,2-trichloroethane (MW-38p2) 

 1,1-dichloroethane (MW-38p2, MW-35p2) 

 1,1-dichlroethene (MW-38p2) 

 1,2-dichloroethane (MW-38p2, MW-35p2) 

 1,2-dichloropropane (MW-38p2, MW-35p2) 

 1,3,5-trimethylbenzene (MW-35p2) 

 1,4-dichlorobenzene (MW-35p2, MW-33p2) 

 benzene (MW-38p2, MW-35p2, MW-33p2) 

 chloroform (MW-38p2) 

 cis-1,2-dichlroethene (MW-38p2, MW-35p2) 

 ethylbenzene (MW-35p2) 

 methylene chloride (MW-38p2) 

 o-xylene (MW-35p2) 

 toluene (MW-35p2) 

 trichloroethene (MW-38p2, MW-35p2) 

 vinyl chloride (MW-38p2, MW-35p2) 

 xylene m+p (MW-35p2) 

6.1.4    Roza Aquifer 

A single VOC detection of 1,2-dichloropropane (0.64 ug/L) occurred in the Roza aquifer 
at the POC in MW-57b (eastern well nest) and that concentration is below the RI screen-
ing level (1.22 ug/L). In contrast, 32 VOCs were detected in the Roza aquifer at the POC 
in MW-63b (western well nest) with a total detected VOC concentration of 6,293 ug/L 
(Figure 8 and Table 5).  Seven of these 32 VOCs were detected at concentrations that ex-
ceeded RI screening levels: 

 1,1-dichloroethane 

 1,2-dichloroethane 



 

Ephrata Landfill RI Addendum 2 12  
DECEMBER 22, 2017 

 

 1,4-dichlorobenzene 

 benzene 

 methylene chloride 

 toluene 

 vinyl chloride 

For comparison, the total detected VOC concentrations in four other Roza aquifer wells 
at the north end of the landfill were less, ranging from 7.96 ug/L at MW-9b to 89.92 ug/L 
at MW-42b (Figure 8 and Table 7). VOC concentrations exceeding RI screening levels in 
these wells include: 

 1,1-dichloroethene (MW-42b) 

 1,2-dichloroethane (MW-3b, MW-7b, and MW-42b) 

 1,2-dichloropropane (MW-3b, MW-7b, and MW-42b) 

 cis-1,2-dichloroethene (MW-3b and MW-42b) 

 trichloroethene (MW-3b, MW-7b, and MW-42b) 

 vinyl chloride (MW-3b, MW-7b, MW-9b, and MW-42b) 

Although, the total detected VOC concentration at MW-63b is higher than previously ob-
served in other Roza aquifer wells at the site, it is consistent with previous investigations 
indicating a plume migrating northward predominantly in the Roza aquifer.   

6.1.5    Interflow Aquifer 

Four VOCs were detected in the Interflow aquifer at the POC in MW-62c (western well 
nest): chloroethane (1.3 ug/L), ethylbenzene (0.2 ug/L), o-xylene (0.22 ug/L), and toluene 
(1.1ug/L). None of the detected concentrations exceeded RI screening levels (Table 5). 

In contrast, 16 VOCs were detected in the Interflow aquifer at the POC in MW-58c (east-
ern well nest) with a total detected VOC concentration of 95 ug/L (Figure 9 and Table 5).  
Six VOCs exceeded RI screening levels in this well: 

 1,1-dichloroethane   

 1,2-dichloroethane  

 1,2-dichloropropane 

 benzene 

 trichloroethene  

 vinyl chloride 

For comparison, the total detected VOCs in other Interflow aquifer wells along the east-
ern, western, and southern POC were less, ranging from 1.33 ug/L at MW-6c to 20.91 
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ug/L at MW-5c (Figure 9 and Table 7). VOCs exceeding RI screening levels in these 
wells include: 

 1,2-dichloroethane (MW-5c) 

 tetrachloroethene (MW-5c) 

 trichloroethene (MW-5c and MW-22c) 

 vinyl chloride (MW-2c and MW-5c) 

These new results indicate the Interflow aquifer is impacted along the east side of the 
northern POC at well MW-58c and with total detected VOC concentrations higher than 
previously observed in the Interflow aquifer; but still significantly lower compared to 
concentrations in the P1 and P2 by the former drum area.  

6.1.6    Private Off-Site Wells 

VOCs were not detected in either of the two private off-site wells sampled in April 2016 
(unique well ID’s BIX662 and BIX830 – see Figure 1 and Table 8) and except for arse-
nic, all detected inorganic parameters were below RI screening levels.   

Both wells are completed in basalt aquifers.  Well BIX662 was constructed in April 2015 
to a total depth of 180 feet below ground surface (bgs) as open hole below an 18-foot sur-
face seal.  Based on its depth, BIX662 is likely completed within the Interflow aquifer. 
Well BIX830 was constructed in June 2015 to a total depth of 320 feet bgs, with 99 feet 
of casing, then open hole.  Based on its depth, BIX830 is likely completed within the 
Frenchman Springs aquifer.  Analytical results were provided to both well owners. 

6.2    POST RI MONITORING 

Since completion of the RI in 2010 (PGG 2010 and PGG 2012), select RI wells have 
been sampled bi-annually: 

 P2 wells by former drum area: MW-33p2, MW-35p2, and MW-38p2 

 Roza aquifer 300 feet northeast of former drum area: MW-42b 

 Roza aquifer 300 feet north of northern POC: MW-44b 

 Frenchman Springs aquifer along western POC: MW-28d 

Post-RI monitoring began with the first quarter 2011, though monitoring of MW-42b and 
MW-28d did not begin until the first quarter 2012 and monitoring of MW-44b stopped 
after the first quarter 2013 due to access restrictions on the parcel north of the landfill.  
The County recently purchased the parcel north of the landfill in 2016, but MW-44b has 
not been sampled since first quarter 2013. 

Post-RI monitoring results up to the third quarter 2017 for each well are presented in Ta-
bles 9 through 14.  Results for each sampling event are compared to RI screening levels.   
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6.3    ORGANIC CHEMICAL TRENDS 

Time series of total detected VOCs in select wells between 2008 and 2017 in the P2 zone 
by the former drum area, Roza aquifer, Interflow aquifer, and Frenchman Springs aquifer 
are shown in Figures 15 through 17.  Note the y-axis in the P2 time series (Figure 15) 
uses a log scale, while the other figures use a linear scale. 

General trends are discussed below. 

6.3.1    P2 Zone by Former Drum Area 

The P2 zone by the former drum area is located directly below the impacted P1 zone and 
has elevated concentrations of VOCs.  Trends in each of the three wells that monitor this 
area are discussed below. 

MW-33p2: 

The total detected VOCs in MW-33p2 are the lowest of the three P2 zone wells and this 
well is located farthest from the former drum area, about 100 feet to the south (Figure 2). 

The total detected VOCs in MW-33p2 decreased between 2008 and 2013 from 1,274.31 
ug/L to 65.68 ug/L (Figure 15).  Between 2013 and 2015 concentrations were relatively 
stable, then in 2016, total detected VOCs increased slightly above 100 ug/L and have 
been relatively stable since then. The recent slight increase in total VOC concentrations 
may be related to wetter-than-average winters in 2016 and 2017 with corresponding 
higher water levels in the overlying P1 zone mobilizing residual sources (see hydrograph 
in Figure 10 and discussion for MW-35p2 below). 

MW-35p2:  

MW-35p2 is located about 80 feet west of the former drum area (Figure 2) and the total 
detected VOCs in this well initially decreased (with some variability) between 2008 and 
2012 from 54,889 ug/L to 1,134 ug/L.  Since 2012 the concentration of total VOCs in 
MW-35p2 has varied considerably between sampling events, ranging from as low as 347 
ug/L to as high as 39,745 ug/L (Figure 15). The highest concentrations tend to occur dur-
ing the first quarter sampling in spring, and the increase is mainly due to spikes in toluene 
and xylene concentrations.  Toluene and xylene concentrations during these periods ac-
count for about 90% of the total detected VOCs.  The spring spikes in this well may be 
caused by mobilization of contaminants in the overlying P1 zone during peak water lev-
els in the P1 zone (see hydrograph in Figure 10).   

Besides the seasonal variability observed between sampling events since 2012, there does 
not appear to be a decreasing or increasing trend over time in VOC concentrations. How-
ever, the total detected VOCs during the last sampling round in September 2017 were the 
lowest observed in this well.  Whether this represents a new decreasing trend, possibly 
due to recent MPE pilot test activities, is unknown. Continued monitoring will be re-
quired to assess long-term trends and response to remedial actions. 
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MW-38p2: 

MW-38p2 is located about 10 feet northwest of the former drum area (Figure 2), and total 
detected VOCs in this well decreased significantly between 2010 and 2014 from 42,727 
ug/L to 1,104 ug/L (Figure 15).  Since 2014, the total detected VOC concentrations have 
been relatively stable between about 1,000 to 3,000 ug/L.   

Although MW-35p2 typically has the highest total detected VOC concentrations during 
spring-time spike events (see above), MW-38p2 has notably higher concentrations of 
chlorinated ethanes and ethenes, 1,2-dichlropropane, and benzene (see Table 10 and Ta-
ble 11 for comparison). 

During the last sampling round of MW-38p2 in September 2017, the concentrations of 
several chlorinated ethanes and ethenes, toluene, 1,2-dichloropropane, and chloroform 
were noticeably lower compared to previous sampling events (Table 11). Whether the 
decrease in these VOCs is related to the recent MPE pilot test activities is unknown.  
Continued monitoring will be required to assess long-term trends and response to reme-
dial actions 

All three P2 zone wells also have elevated iron and manganese above background.  Chlo-
ride and total dissolved solid concentrations measured in MW-35p2 and MW-33p2 are 
higher than the concentrations measured in MW-38p2.  These two wells are located be-
low landfill refuse, which may contribute to elevated chloride and total dissolved solids 
in the P2 zone, while MW-38p2 is located just outside the footprint of the original landfill 
(see Figure 2). 

6.3.2    Roza Aquifer 

As a general trend, the total detected VOCs in Roza aquifer wells have slowly declined 
over time (Figure 16). Prior to the recent installation of MW-63b in 2016 at the northern 
POC (see above), the highest concentrations of total VOCs observed in the Roza aquifer 
was in offsite well MW-44b; about 300 feet north of the landfill property boundary (Fig-
ure 1).   Over the period that MW-44b was sampled (2009 to 2013), the concentration of 
total VOCs slowly declined from about 650 ug/L to 500 ug/L (Figure 16). However, vi-
nyl chloride slightly increased in MW-44b between 2009 and 2013 from 1.8 ug/L to 5.9 
ug/L.  The trend in vinyl chloride in MW-44b may represent residual effects from historic 
releases at the site. MW-44b has not been sampled since 2013, but monitoring of this 
well will resume in 2018 (see Section 7.0). 

6.3.3    Interflow Aquifer 

In general, the total detected VOC concentrations in Interflow aquifer wells have been 
either quasi-steady (not trending but some variability) or slightly decreasing (Figure 17).  
However, a few new low-concentration VOC occurrences were observed in MW-2c 
along the east boundary of the landfill:  

 1,4-dichlorobenzene was first detected in December 2011 at 0.2 ug/L and has since 
increased to about 1 ug/L 
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 Benzene was first detected in December 2013 at 0.21 ug/L and has since increased to 
about 0.4 ug/L. 

 Vinyl chloride was first detected in September 2012 at 0.06 ug/L and has since in-
creased to about 0.3 ug/L. 

 Chlorobenzene was first detected in September 2014 at 0.2 ug/L and has since shown 
periodic detections at or slightly above the laboratory reporting limit (0.2 ug/L), with 
no apparent increasing trend. 

In addition to the new low-level detections, cis-1,2-dichloroethene has slightly increased 
in MW-2c since 2012 from about 0.4 to 1 ug/L.  Except for vinyl chloride, none of the 
low-level detected concentrations exceed RI screening levels.  The new detections and 
trends are likely due to slight changes in groundwater flow paths between site contami-
nant sources and MW-2c.  They may also represent residual effects from historic releases 
at the site. 

Prior to the recent installation of MW-58c in 2016 at the northern POC (see above), the 
highest concentration of total VOCs observed in the Interflow aquifer was in MW-5c at 
the western POC (Figure 1). 

6.3.4    Frenchman Springs Aquifer 

The concentration of total detected VOCs in MW-28d has generally varied between 4 and 
7 ug/L (Figure 17). A single concentration spike in March 2015 of 12 ug/L is likely re-
lated to laboratory errors (concentrations of acetone and chloromethane were flagged as 
being detected in the method blank; see Table 14).  

In general, the concentration of VOCs has been consistent between sampling events; alt-
hough slight increasing trends have been observed in the following three VOCs: 

 Vinyl chloride increased from 0.028 to 0.06 ug/L between 2008 and 2017 

 Trichloroethene increased from 0.3 to 0.67 ug/L between 2008 and 2015   

 1,1-dichloroethane increased from 0.3 to 0.59 ug/L between 2008 and 2017  

Trichloroethene and vinyl chloride are the only two VOCs to exceed RI screening levels 
in this well (see Table 14). 

7.0 CONTINUED VOLUNTARY POST-RI GROUNDWATER MONITOR-
ING 

Quarterly sampling of solid waste monitoring wells will continue at the site in accordance 
with the Ephrata Landfill solid waste monitoring plan (PGG and Parametrix, 2013) with 
the exception that site-wide water level gauging of monitoring wells will be performed 
quarterly.  In addition, voluntary post-RI monitoring will continue bi-annually at select 
wells until a final cleanup action plan and monitoring plan has been established for the 
original landfill.  Post-RI monitoring will focus on performance monitoring and plume 
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monitoring at select wells as described below.  All groundwater analytical data will be 
submitted to Ecology’s EIM database. 

7.1    ON-SITE PERFORMANCE MONITORING 

Monitoring of the P2 wells by the former drum area (MW-33p2, MW-35p2, and MW-
38p2) will continue to evaluate the effects of remedial measures (i.e., drum removal, 
landfill capping, and recent MPE pilot testing).  Since the dominant pathway from the P1 
zone is vertically downward to the P2 zone, and since the chemically-affected P1zone is 
limited to on-site in the vicinity of the former drum area (i.e., limited lateral spreading), 
performance monitoring will focus on monitoring groundwater quality in the underlying 
P2 zone. 

7.2     PLUME MONITORING 

Newly installed POC wells MW-63b (Roza aquifer) and MW-58c (Interflow aquifer) will 
be monitored to evaluate trends in Northerly Plume concentrations at the POC (Figure 2), 
and monitoring of off-site well M-44b (Roza aquifer) will resume to evaluate trends in 
off-site concentrations in the Northerly Plume.  

On-site Roza well MW-42b will also continue to be monitored.  This well is located in 
the Northerly Plume mid-way between the performance monitoring wells and the north-
ern POC (see Figure 2).  

The Frenchman Springs well (MW-28d) will no longer be sampled since monitoring of 
the overlying Interflow aquifer at MW-5c will continue quarterly for solid waste compli-
ance and MW-5c is located upgradient of MW-28d at the western POC (see Figure 1). 

8.0 SITE CONCEPTUAL MODEL 

The new findings presented in this report confirm the site conceptual model developed in 
the RI (PGG 2010).  The new findings also provide more detailed characteristics of the 
P1 zone by the former drum area.  A summary follows. 

Two groundwater plumes in the Wanapum basalt, a Northerly Plume and Landfill Plume, 
originate from historic on-site sources of contaminants at or adjacent to the original land-
fill.  Potential on-site sources affecting groundwater quality include mobilization of con-
taminants released from the formerly buried drums at the north end of the original land-
fill, leaching of refuse from the original unlined landfill (including leaching from refuse 
into groundwater in the Hole7), diffusion of original landfill gas, and mobilization of po-
tential historic incidental chemical releases (e.g., solvents) in the vicinity of the old 
maintenance shop and scale house in the northwest corner of the site (see Figures 1 and 
2). 

                                                      
7 The Hole (Figure 2) is a 20-foot depression in the basalt surface beneath the original landfill.  The depression is 
filled with soil and refuse and the lower 5 to 7 feet is saturated with groundwater. 
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The Northerly Plume originates primarily from shallow sources in and near the P1 and P2 
zones near the former drum area at the north end of the original landfill. Contaminants in 
the P1 and P2 zones attenuate significantly as they migrate vertically to the underlying 
Roza aquifer.  Vertical leakage from the Hole also contributes contaminants to the Roza 
aquifer.  Vertical migration of contaminants to the Roza aquifer occurs onsite near the 
overlying sources. Those contaminants that survive into the underlying Roza aquifer then 
migrate horizontally offsite beyond the northern POC with some vertical migration to the 
deeper Interflow aquifer (Figure 3).   

The Landfill Plume is a diffuse plume that underlies the original landfill and extends radi-
ally outward (in the direction of groundwater flow) to the west, south, and east in the In-
terflow aquifer that then subcrops and discharges to the Outwash aquifer south of the 
original landfill.  Vertical migration to the deeper Frenchman Springs aquifer also occurs 
along the west side of the original landfill.  The dominant source of the Landfill Plume is 
assumed to be the original landfill but may include contributions from the former drum 
area.   

Several interim remedial actions have been performed to address historic on-site contami-
nant sources:  

 Removal and disposal of approximately 2,350 buried drums of industrial waste and as-
sociated contaminated liquids and soils in 2008  

 Capping of original landfill and construction of landfill gas and surface water control 
systems in 2008  

 North end soil removal and capping in vicinity of old maintenance shop -  phased work 
occurring between 2012 and 2017 

 Extraction of 85,325 gallons of groundwater from the Hole in 2008 

 Extraction of 34,000 gallons of groundwater from the P1 zone (MW-34p1) in 2010 

 Extraction of approximately 15.5 gallons of LNAPL from the P1 zone between 2009 
and 2010 

 LNAPL removal with passive adsorbent socks in the P1 zone from 2010 to 2017 

 Four-month Multi-Phase Extraction Pilot Test in the P1 zone in 2017 

Given the generally stable to declining trends observed in the long-term groundwater 
monitoring data and the above interim actions, the concentrations in the two groundwater 
plumes are expected to continue to decline over time. 

8.1    P1 ZONE CHARACTERISTICS BY FORMERLY BURIED DRUMS  

Observations during the drilling, sampling, and testing of nine new P1 zone wells and 
previous observations suggest the following about the P1 zone around the former drum 
area. 

 The P1 zone is a shallow, highly fractured and/or soft, weathered, saturated layer within 
basalt.  The zone is relatively thin (about 1 to 5 feet thick) and laterally continuous in 
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the vicinity of the former drum area with variable thickness and elevation.  Elsewhere, 
it is discontinuous or absent. Because of its undulating profile the zone has both high 
and low areas. In some places the top of the P1 is in direct contact with the overlying 
landfill refuse/alluvium, and the coarse backfill in the former drum excavation.  In other 
locations, an aquitard of hard basalt up to 7 feet thick occurs between the refuse/allu-
vium and the underlying P1 zone (Figure 4). 

 VOC groundwater concentrations in the P1 zone are some of the highest measured on 
site and LNAPL has been observed in P1 wells in the past, though measurable LNAPL 
has not been observed since 2011. A concentration gradient exists in the zone, with 
wells located closest to the former drum area having much higher VOC concentrations 
in groundwater than those located farthest from the drum area (Figure 6).  Observations 
to date suggest the lateral extent of the highly contaminated P1 zone is limited to the 
immediately area of the former drum area, within 300 feet or less (PGG 2010). 

 Groundwater in the P1 zone is perched on a hard basalt aquitard up to 10 feet thick, 
separating it hydraulically from the underlying P2 zone; though vertical fractures 
through the aquitard provide leakage to the underlying P2 zone. 

 Secondary mineralization in the weathered P1 zone likely include minerals such as clay 
that organic contaminants more readily adsorb to.  In contrast, the bounding basalt aq-
uitards are mainly composed of primary minerals that organic contaminants do not read-
ily adsorb to.  

 The permeability of the P1 zone is heterogeneous and likely contains preferential flow 
paths that may not be penetrated by each well.  Thus, extraction of liquids and vapor 
will be predominantly drawn from the higher transmissivity areas within the P1 zone.  
Vapor can also be drawn through unsaturated fractures in the overlying aquitard or di-
rectly from refuse/alluvium where the aquitard is absent. 

 Despite the heterogeneity of the P1 zone, the results of the long-term aquifer test (Sec-
tion 5.2) indicates the P1 wells are hydraulically interconnected; however, as long-term 
active extraction and dewatering occurs in the P1 zone, low areas in the P1 zone may 
become hydraulically isolated from other areas and pockets of pooled water may remain 
despite continued pumping from extraction wells.  This may limit vapor extraction in 
those areas.   
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Table 3. Summary of Aquifer Transmissivities

Well Aquifer T ft2/dy T gpd/ft Source
MW 6a Outwash 15,000 112,200 Phase 2 Investigation Report (1990)
MW 23a Outwash very high very high RI Investigation (2010) No measurable DD at 5gpm
MW 24a Outwash 8,800 66,000 RI Investigation (2010)
MW 26a Outwash very high very high RI Investigation (2010) No measurable DD at 5gpm
MW 41a Outwash 2,700 20,000 RI Investigation (2010)
MW 53a Alluvium 24 180 RI Investigation (2010)
MW 59p0 P0 2 15 RI Addendum II (2017)
MW 34p1 p1 51 380 RI Investigation (2010)
MW 37p1 p1 16 123 RI Investigation (2010)
MW 61p1 p1 <1 <7 RI Addendum II (2017) Single Well Test
MW 64p1 p1 6 45 RI Addendum II (2017) Single Well Test
MW 65p1 p1 50 374 RI Addendum II (2017) Single Well Test
MW 66p1 p1 4 30 RI Addendum II (2017) Single Well Test
MW 67p1 p1 <1 <7 RI Addendum II (2017) Single Well Test
MW 68p1 p1 20 150 RI Addendum II (2017) Single Well Test
MW 69p1 p1 9 67 RI Addendum II (2017) Single Well Test
MW 70p1 p1 8 60 RI Addendum II (2017) Single Well Test
MW 33p2 p2 0.3 2.6 RI Investigation (2010)
MW 35p2 p2 0.2 1.2 RI Investigation (2010)
MW 38p2 p2 0.2 1.8 RI Investigation (2010)
MW 39p2 p2 1.6 11.8 RI Investigation (2010)
MW 40p2 p2 0.3 2.44 RI Investigation (2010)
MW 43p2 p2 Very low very low RI Investigation (2010) Pumped dry in 3 minutes at 0.5 gpm
MW 46p2 p2 2.7 20 RI Investigation (2010)
MW 49p2 p2 1.7 12.5 RI Investigation (2010)
MW 52p2 p2 11.4 85 RI Investigation (2010)
MW 60p2 p2 90 673 RI Addendum II (2017)
EW 2 Roza 1,444 10,800 Extraction Well Pump Test Report (2002)
MW 3b Roza 23,660 177,000 Extraction Well Pump Test Report (2002)
MW 7b Roza 8,421 63,000 Extraction Well Pump Test Report (2002)
MW 8b Roza 0.1 0.5 Phase 2 Investigation Report (1990)
MW 9b Roza 1,183 8,850 Extraction Well Pump Test Report (2002)
MW 29b Roza 1.4 10.5 RI Investigation (2010)
MW 30b Roza 0.9 7 RI Investigation (2010)
MW 31b Roza 0.4 3 RI Investigation (2010)
MW 42b Roza 3 25 RI Investigation (2010)
MW 44b Roza 1 6.7 RI Investigation (2010)
MW 48b Roza 104 780 RI Investigation (2010)
MW 51b Roza 410 3,070 RI Investigation (2010)
MW 57b Roza 74 578 RI Addendum II (2017)
MW 63b Roza 15 117 RI Addendum II (2017)
MW 4c Interflow 25 190 Phase 2 Investigation Report (1990)
MW 5c Interflow 690 5,160 Phase 2 Investigation Report (1990)
MW 6c Interflow >270 >2,000 Phase 2 Investigation Report (1990)
MW 45c Interflow 0.6 4.8 RI Investigation (2010)
MW 47c Interflow 31 230 RI Investigation (2010)
MW 50c Interflow 3.3 25 RI Investigation (2010)
MW 54c Interflow 0.1 1 RI Investigation (2010)
MW 55c Interflow NA NA RI Investigation (2010) Dry Well
MW 58c Interflow 10 75 RI Addendum II (2017)
MW 62c Interflow 4 30 RI Addendum II (2017)
MW 28d Frenchman Springs 1.1 8 RI Investigation (2010)

T = Transmissitity (gallons per day per foot) or (cubic feet per day per foot)

Wells without measured T values are not shown
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Parameters By Group Units MW 65p1

Inorganic Parameters
Chloride mg/L 189
Nitrate as Nitrogen mg/L as N 0.1 U
Nitrate+Nitrite as Nitrogen mg/L as N 0.1 U
Nitrite as Nitrogen mg/L as N 0.022
Sulfate mg/L 17.3
Total Dissolved Solids mg/L 1290
Arsenic, Dissolved ug/L 11
Iron, Dissolved ug/L 13800
Manganese, Dissolved ug/L 4680
Iron, Total ug/L 37800
Manganese, Total ug/L 4610

Organic Parameters (VOCs)
1,1,1,2 Tetrachloroethane ug/L 10 U
1,1,1 Trichloroethane ug/l 27
1,1,2,2 Tetrachloroethane ug/L 10 U
1,1,2 Trichloroethane ug/L 10 U
1,1,2 Trichlorotrifluoroethane ug/L 10 U
1,1 Dichloroethane ug/L 36
1,1 Dichloroethene ug/L 10 U
1,1 Dichloropropene ug/L 10 U
1,2,3 Trichlorobenzene ug/L 25 U
1,2,3 Trichloropropane ug/L 25 U
1,2,4 Trichlorobenzene ug/L 25 U
1,2,4 Trimethylbenzene ug/L 820
1,2 Dibromo 3 chloropropane ug/L 25 U
1,2 Dibromoethane ug/L 10 U
1,2 Dichlorobenzene ug/L 95
1,2 Dichloroethane (EDC) ug/L 10 U
1,2 Dichloropropane ug/L 11
1,3,5 Trimethylbenzene ug/L 340
1,3 Dichlorobenzene ug/L 10 U
1,3 Dichloropropane ug/L 10 U
1,4 Dichlorobenzene ug/L 42
2,2 Dichloropropane ug/L 10 U
2 butanone ug/L 250 U
2 Chloroethylvinylether ug/L 50 U
2 Chlorotoluene ug/L 10 U
2 Hexanone ug/L 250 U
4 Chlorotoluene ug/L 10 U
4 Isopropyltoluene ug/L 16

Table 4. Analytical Results MW 65p1
(collected towards end of aquifer test April 2016)
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Parameters By Group Units MW 65p1

Table 4. Analytical Results MW 65p1
(collected towards end of aquifer test April 2016)

4 Methyl 2 pentanone (MIBK) ug/L 250 U
Acetone ug/L 250 U
Acrolein ug/L 250 U
Acrylonitrile ug/L 50 U
Benzene ug/L 10 U
Bromobenzene ug/L 10 U
Bromochloromethane ug/L 10 U
Bromodichloromethane ug/L 10 U
Bromoethane ug/L 10 U
Bromoform ug/L 10 U
Bromomethane ug/L 50 U
Carbon Disulfide ug/L 10 U
Carbon Tetrachloride ug/L 10 U
Chlorobenzene ug/L 10 U
Chloroethane ug/L 19
Chloroform ug/L 10 U
Chloromethane ug/L 25 U
cis 1,2 Dichloroethene ug/L 31
cis 1,3 Dichloropropene ug/L 10 U
Dibromochloromethane ug/L 10 U
Dibromomethane ug/L 10 U
Ethylbenzene ug/L 2100
Hexachlorobutadiene ug/L 25 U
Iodomethane ug/L 50 U
Isopropylbenzene (Cumene) ug/L 88
Methylene Chloride ug/l 50 U
Naphthalene ug/L 300
n Butylbenzene ug/L 18
n Propylbenzene ug/L 200
o Xylene ug/L 1700
sec Butylbenzene ug/L 10 U
Styrene ug/L 52
tert Butylbenzene ug/L 10 U
Tetrachloroethene (PCE) ug/L 10 U
Toluene ug/L 8200
trans 1,2 Dichloroethene ug/L 10 U
trans 1,3 Dichloropropene ug/L 10 U
trans 1,4 Dichloro 2 butene ug/L 150
Trichloroethene (TCE) ug/L 10 U
Trichlorofluoromethane ug/l 10 U
Vinyl Acetate ug/L 10 U
Vinyl Chloride ug/L 10 U

Ephrata Landfill Page 2 / 3



Parameters By Group Units MW 65p1

Table 4. Analytical Results MW 65p1
(collected towards end of aquifer test April 2016)

Xylene Isomers, M+P ug/L 4600

Organic Parameters (SVOC)
4 Methylphenol ug/L 33
Bis(2 ethylhexyl) Phthalate ug/L 3 U

Total Detected VOCs ug/L 18,845

Bold: parameter detected above lab reporting limit
# U: parameter not detected at associated lab reporting limit (#)
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Parameters By Group Units

M
W

64
p1

M
W

65
p1

M
W

66
p1

M
W

67
p1

M
W

68
p1

M
W

69
p1

M
W

70
p1

Field Parameters
Depth to Water feet 35.13 31.56 30.85 32.24 28.98 29.15 27.88
pH std. units 6.98 6.74 6.81 6.83 6.79 6.78 6.85
Specific Conductance @ 25C umhos/cm 1711 1795 2920 1488 1624 1901 1467
Temperature, 0 F 0 F 67.1 64.9 63.3 64.4 63.9 65.3 59.4

Inorganic Parameters
Chloride mg/L 249 225 300 166 230 259 134
Nitrate as Nitrogen mg/L as N 0.05 U 0.5 U 0.01 U 0.5 U 0.01 U 0.01 U 0.02 U
Nitrate+Nitrite as Nitrogen mg/L as N 0.05 U 0.5 U 0.01 U 0.5 U 0.01 U 0.014 0.02 U
Nitrite as Nitrogen mg/L as N 0.025 0.019 0.01 U 0.012 0.027 0.024 0.01 U
Sulfate mg/L 19 18.4 23.6 17.8 20.2 22.8 15.9
Total Dissolved Solids mg/L 1600 1370 1570 1390 1480 1810 1110
Arsenic, Dissolved ug/L 4 5 7 4 7 14 3
Iron, Dissolved ug/L 8840 6740 190 1780 2120 280 120
Manganese, Dissolved ug/L 3400 3980 3460 5880 6450 10300 4060
Iron, Total ug/L 35800 37400 23400 39400 28800 15600 16100
Manganese, Total ug/L 3050 4120 3690 5590 7200 10700 4340

Organic Parameters (VOCs)
1,1,1,2 Tetrachloroethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
1,1,1 Trichloroethane ug/l 50 7.3 6.1 1.7 730 6700 0.2 U
1,1,2,2 Tetrachloroethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.44 10 U 0.2 U
1,1,2 Trichloroethane ug/L 10 U 0.29 0.2 U 0.2 U 0.2 U 34 0.2 U
1,1,2 Trichlorotrifluoroethane ug/L 10 U 0.62 1.2 0.3 26 140 0.2 U
1,1 Dichloroethane ug/L 12 19 15 36 210 1700 24
1,1 Dichloroethene ug/L 10 U 0.35 0.52 0.2 U 34 380 0.2 U
1,1 Dichloropropene ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
1,2,3 Trichlorobenzene ug/L 25 U 0.5 U 0.5 U 0.5 U 0.5 U 25 U 0.5 U
1,2,3 Trichloropropane ug/L 25 U 0.5 U 0.5 U 0.5 U 0.5 U 25 U 0.5 U
1,2,4 Trichlorobenzene ug/L 25 U 2.4 1.7 1.7 1.7 25 U 0.5 U
1,2,4 Trimethylbenzene ug/L 54 610 610 610 1100 810 3.7
1,2 Dibromo 3 chloropropane ug/L 25 U 0.5 U 0.5 U 9.8 0.5 U 25 U 0.5 U
1,2 Dibromoethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
1,2 Dichlorobenzene ug/L 12 63 64 64 170 16 1.3
1,2 Dichloroethane (EDC) ug/L 10 U 1.4 2.1 1.3 12 160 0.71
1,2 Dichloropropane ug/L 10 U 0.2 U 0.2 U 6.4 100 210 3
1,3,5 Trimethylbenzene ug/L 20 250 250 240 470 370 0.78
1,3 Dichlorobenzene ug/L 10 U 5 4.8 4.6 9.3 10 U 0.2 U
1,3 Dichloropropane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
1,4 Dichlorobenzene ug/L 10 31 30 28 52 10 U 2.2
2,2 Dichloropropane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
2 butanone ug/L 250 U 5 U 5 U 14 50 1200 Q 5 U
2 Chloroethylvinylether ug/L 50 U 1 U 1 U 1 U 1 U 50 U 1 U
2 Chlorotoluene ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
2 Hexanone ug/L 250 U 5 U 5 U 5 U 22 250 U 5 U
4 Chlorotoluene ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
4 Isopropyltoluene ug/L 10 U 11 8.5 8.9 10 10 U 0.43
4 Methyl 2 pentanone (MIBK) ug/L 250 U 5 U 5.1 7.5 80 2300 Q 5 U
Acetone ug/L 250 U 5 U 6.1 22 100 5200 Q 25
Acrolein ug/L 250 U 5 U 5 U 5 U 5 U 250 U 5 U
Acrylonitrile ug/L 50 U 1 U 1 U 1 U 1 U 50 U 1 U

Table 6. Analytical Results P1 Pilot Test Wells
(April 2016)
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Parameters By Group Units
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W
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W
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p1
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W

70
p1

Table 6. Analytical Results P1 Pilot Test Wells
(April 2016)

Benzene ug/L 10 U 3.4 1.6 4.6 25 130 3.3
Bromobenzene ug/L 10 U 2.4 3.4 2.5 8.1 10 U 0.2 U
Bromochloromethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Bromodichloromethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Bromoethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Bromoform ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Bromomethane ug/L 50 U 1 U 1 U 1 U 1 U 50 U 1 U
Carbon Disulfide ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Carbon Tetrachloride ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Chlorobenzene ug/L 10 U 5.3 1.8 2 5.3 10 U 0.43
Chloroethane ug/L 23 5.1 3 3.6 2 10 U 26 Q
Chloroform ug/L 10 U 0.2 U 0.2 U 0.2 U 3.3 120 0.2 U
Chloromethane ug/L 25 U 0.5 U 0.5 U 0.5 U 0.5 U 25 U 0.5 U
cis 1,2 Dichloroethene ug/L 50 1.6 Q 1.1 Q 1.2 Q 360 10000 1.4
cis 1,3 Dichloropropene ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Dibromochloromethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Dibromomethane ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Ethylbenzene ug/L 210 1700 1800 1800 5700 5000 7.6
Hexachlorobutadiene ug/L 25 U 0.5 U 0.5 U 0.5 U 0.5 U 25 U 0.5 U
Iodomethane ug/L 50 U 1 U 1 U 1 U 1 U 50 U 1 U
Isopropylbenzene (Cumene) ug/L 10 U 57 77 53 150 130 0.84
Methylene Chloride ug/l 50 U 1 U 1 U 1 U 1 U 50 U 1.3
Naphthalene ug/L 30 Q 220 200 210 310 200 3.8
n Butylbenzene ug/L 10 U 12 8 7.8 9.4 10 U 0.37
n Propylbenzene ug/L 14 140 140 130 280 230 1.2
o Xylene ug/L 160 1400 1500 1500 4900 5200 3.5
sec Butylbenzene ug/L 10 U 6.6 0.2 U 4.9 7 10 U 0.37
Styrene ug/L 10 U 2 0.2 U 2.2 0.2 U 120 0.2 U
tert Butylbenzene ug/L 10 U 1.1 0.2 U 1 1.4 10 U 0.2 U
Tetrachloroethene (PCE) ug/L 10 U 0.2 U 0.61 0.2 U 15 210 0.2 U
Toluene ug/L 2700 4600 5300 2000 55000 120000 11
trans 1,2 Dichloroethene ug/L 10 U 0.2 U 0.33 0.2 U 0.64 10 U 0.2 U
trans 1,3 Dichloropropene ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
trans 1,4 Dichloro 2 butene ug/L 50 U 1 U 1 U 1 U 1 U 50 U 1 U
Trichloroethene (TCE) ug/L 10 U 0.42 0.54 0.51 5.7 100 0.2 U
Trichlorofluoromethane ug/l 10 U 0.2 U 0.66 0.2 U 0.2 U 10 U 0.2 U
Vinyl Acetate ug/L 10 U 0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U
Vinyl Chloride ug/L 10 U 2.4 2.6 1.5 10 55 2.3
Xylene Isomers, M+P ug/L 480 3500 3600 3400 13000 14000 8.8

Organic Parameters (SVOC)
4 Methylphenol ug/L 150 20 28 15 120 190 2 U
Bis(2 ethylhexyl) Phthalate ug/L 3 U 3 U 3 U 6 U 3 U 3 U 3 U

Total Detected VOCs ug/L 3,825 12,661 13,646 10,181 82,970 174,715 133

Bold: parameter detected above lab reporting limit
# U: parameter not detected at associated lab reporting limit (#)
Q: indicates a detected analyte with an initial or continuing calibration that does not meet established acceptance criteria
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Parameters By Group Units
RI Screening

Level
Screening Level
Source Unique

Well ID BIX830
Unique

Well ID BIX662
Field Parameters

pH std. units 7.79 8.01
Specific Conductance @ 25C umhos/cm 357 269
Temperature, 0 F 0 F 62.2 61.5

Inorganic Parameters
Chloride mg/L 250 STATE 12.1 5.6
Nitrate as Nitrogen mg/L as N 10 FED 3.22 1.64
Nitrate+Nitrite as Nitrogen mg/L as N 10 FED 3.22 1.64
Nitrite as Nitrogen mg/L as N 1 FED 0.01U 0.01U
Sulfate mg/L 250 STATE 27.8 14.2
Total Dissolved Solids mg/L 500 STATE 276 208
Arsenic, Dissolved ug/L 0.058 MTCA B Carc 1.8 1.7
Iron, Dissolved ug/L 11200 MTCA B NON Carc 20U 20U
Manganese, Dissolved ug/L 2240 MTCA B NON Carc 2 0.5U
Iron, Total ug/L 11200 MTCA B NON Carc 20 20U
Manganese, Total ug/L 2240 MTCA B NON Carc 3.2 1.1

Organic Parameters (VOCs)
1,1,1,2 Tetrachloroethane ug/L 1.68 MTCA B Carc 0.2U 0.2U
1,1,1 Trichloroethane ug/l 200 FED 0.2U 0.2U
1,1,2,2 Tetrachloroethane ug/L 0.22 MTCA B Carc 0.2U 0.2U
1,1,2 Trichloroethane ug/L 0.77 MTCA B Carc 0.2U 0.2U
1,1,2 Trichlorotrifluoroethane ug/L 240000 MTCA B NON Carc 0.2U 0.2U
1,1 Dichloroethane ug/L 7.68 MTCA B Carc 0.2U 0.2U
1,1 Dichloroethene ug/L 7 FED 0.2U 0.2U
1,1 Dichloropropene ug/L 0.2U 0.2U
1,2,3 Trichlorobenzene ug/L 0.5U 0.5U
1,2,3 Trichloropropane ug/L 0.00146 MTCA B Carc 0.5U 0.5U
1,2,4 Trichlorobenzene ug/L 1.51 MTCA B Carc 0.5U 0.5U
1,2,4 Trimethylbenzene ug/L 0.2U 0.2U
1,2 Dibromo 3 chloropropane ug/L 0.0547 MTCA B Carc 0.5U 0.5U
1,2 Dibromoethane ug/L 0.02188 MTCA B Carc 0.2U 0.2U
1,2 Dichlorobenzene ug/L 600 FED 0.2U 0.2U
1,2 Dichloroethane (EDC) ug/L 0.48 MTCA B Carc 0.2U 0.2U
1,2 Dichloropropane ug/L 1.22 MTCA B Carc 0.2U 0.2U
1,3,5 Trimethylbenzene ug/L 80 MTCA B NON Carc 0.2U 0.2U
1,3 Dichlorobenzene ug/L 0.2U 0.2U
1,3 Dichloropropane ug/L 0.2U 0.2U
1,4 Dichlorobenzene ug/L 8.1 MTCA B Carc 0.2U 0.2U
2,2 Dichloropropane ug/L 0.2U 0.2U
2 butanone ug/L 4800 MTCA B NON Carc 5U 5U
2 Chloroethylvinylether ug/L 1U 1U
2 Chlorotoluene ug/L 160 MTCA B NON Carc 0.2U 0.2U
2 Hexanone ug/L 5U 5U
4 Chlorotoluene ug/L 0.2U 0.2U
4 Isopropyltoluene ug/L 0.2U 0.2U
4 Methyl 2 pentanone (MIBK) ug/L 640 MTCA B NON Carc 5U 5U
Acetone ug/L 7200 MTCA B NON Carc 5U 5U
Acrolein ug/L 4 MTCA B NON Carc 5U 5U
Acrylonitrile ug/L 0.081 MTCA B Carc 1U 1U

Table 8. Analytical Results Private Offsite Wells (April 2016)

Ephrata Landfill Page 1 / 2



Parameters By Group Units
RI Screening

Level
Screening Level
Source Unique

Well ID BIX830
Unique

Well ID BIX662

Table 8. Analytical Results Private Offsite Wells (April 2016)

Benzene ug/L 0.8 MTCA B Carc 0.2U 0.2U
Bromobenzene ug/L 0.2U 0.2U
Bromochloromethane ug/L 0.2U 0.2U
Bromodichloromethane ug/L 0.71 MTCA B Carc 0.2U 0.2U
Bromoethane ug/L 0.2U 0.2U
Bromoform ug/L 5.5 MTCA B Carc 0.2U 0.2U
Bromomethane ug/L 11.2 MTCA B NON Carc 1U 1U
Carbon Disulfide ug/L 800 MTCA B NON Carc 0.2U 0.2U
Carbon Tetrachloride ug/L 0.625 MTCA B Carc 0.2U 0.2U
Chlorobenzene ug/L 100 FED 0.2U 0.2U
Chloroethane ug/L 0.2U 0.2U
Chloroform ug/L 1.41 MTCA B Carc 0.2U 0.2U
Chloromethane ug/L 0.5U 0.5U
cis 1,2 Dichloroethene ug/L 16 MTCA B NON Carc 0.2U 0.2U
cis 1,3 Dichloropropene ug/L 0.2U 0.2U
Dibromochloromethane ug/L 0.52 MTCA B Carc 0.2U 0.2U
Dibromomethane ug/L 80 MTCA B NON Carc 0.2U 0.2U
Ethylbenzene ug/L 700 FED 0.2U 0.2U
Hexachlorobutadiene ug/L 0.56 MTCA B Carc 0.5U 0.5U
Iodomethane ug/L 1U 1U
Isopropylbenzene (Cumene) ug/L 800 MTCA B NON Carc 0.2U 0.2U
Methylene Chloride ug/l 5 FED 1U 1U
Naphthalene ug/L 160 MTCA B NON Carc 0.5U 0.5U
n Butylbenzene ug/L 400 MTCA B NON Carc 0.2U 0.2U
n Propylbenzene ug/L 800 MTCA B NON Carc 0.2U 0.2U
o Xylene ug/L 1600 MTCA B NON Carc 0.2U 0.2U
sec Butylbenzene ug/L 800 MTCA B NON Carc 0.2U 0.2U
Styrene ug/L 100 FED 0.2U 0.2U
tert Butylbenzene ug/L 800 MTCA B NON Carc 0.2U 0.2U
Tetrachloroethene (PCE) ug/L 5 FED 0.2U 0.2U
Toluene ug/L 640 MTCA B NON Carc 0.2U 0.2U
trans 1,2 Dichloroethene ug/L 100 FED 0.2U 0.2U
trans 1,3 Dichloropropene ug/L 0.2U 0.2U
trans 1,4 Dichloro 2 butene ug/L 1U 1U
Trichloroethene (TCE) ug/L 0.54 MTCA B Carc 0.2U 0.2U
Trichlorofluoromethane ug/l 2400 MTCA B NON Carc 0.2U 0.2U
Vinyl Acetate ug/L 8000 MTCA B NON Carc 0.2U 0.2U
Xylene Isomers, M+P ug/L 1600 MTCA B NON Carc 0.4U 0.4U
Vinyl Chloride ug/L 0.029 MTCA B Carc 0.02U 0.02U

Bold: parameter detected above lab reporting limit
Bold: concentration exceeds RI screening level
# U: parameter not detected at associated lab reporting limit (#)
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WELL LOG
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ic Well ConstructionGeologic Description

Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-57b (B-46)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
1/28/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-776

44.79 feet BTOC
4/26/2016

NGVD 29
1277.97

1275

6-inch stick up steel monument with
flip lid and protective bollards
Concrete Pad

#10-20 Colorado Silica Sand (62-81
ft)

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-17 ft)

2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (65-80 ft)

2-inch Sch. 40 PVC end cap (3-inches
long)

Bottom of hole at (81 ft)

Hydrated Bentonite Chips (1-62 ft)

Static water level (43.21 ft BTOC)

6-inch Borehole (17-81 ft)

Drilling slough (80-81 ft)

Moist, soft, light brown, silty SAND. (trace gravel)

Dry. hard, light gray to gray BASALT. (aphanitic)

thin weathered zone at 9 ft bgs

thin moist weathered zone at 13 ft bgs

Moist, soft, light brown to brown, weathered BASALT. (drill
cuttings contain silt and sand likely from weathered basalt,
hard drilling at 30 - 31 ft bgs, 40-50% weathered faces 26-30
ft bgs, 80 - 100% weathered faces from 31 - 31.5 ft bgs)

Dry, soft, gray, fractured BASALT. (aphanitic)

Moist, soft, brown, weathered BASALT. (drill cuttings contain
silt, sand and gravel likely from weathered basalt)

Dry, hard, gray BASALT. (aphanitic)

Moist to wet, soft, black to brown to red, weathered
BASALT. (drill cutting include silt, sand and gravel, likely
from weathered basalt)

Wet, hard, black BASALT. (harder than overlying rock)

Wet, soft, black to brown to red, weathered BASALT.
(vesicular, aphanitic, fractured with palagonite, borehole
sloughing at 71 ft bgs)
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ic Well ConstructionGeologic Description

Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-58c (B-47)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
1/27/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-777

100.35 ft BTOC
4/26/2016

NGVD 29
1277.28

1275

6-inch stick up steel monument with
flip lid and protective bollards
Concrete Pad

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-17 ft)

Hydrated Bentonite Chips (1-144 ft)

6-inch Borehole (17-82 ft)

Moist, light brown to brown, silty SAND. (trace gravel)

Dry, hard, light gray to gray BASALT.  (aphanitic, slightly
fractured)

wet, weathered BASALT at 8 - 8.5 ft bgs (no odor)

Moist to wet, soft, light gray to gray, weathered BASALT.
(let sit, no water in the boring)

Dry, hard, light gray to gray BASALT. (aphanitic, green
mineralization in vesicles, fractured from 21 - 23 ft bgs)

Dry to moist, soft, light brown to brown, fractured and
weathered BASALT. (drill cuttings include silt likely from
weathered basalt)

Dry, hard, light gray to gray BASALT. (aphanitic, variably
fractured)

Moist to wet, soft, black to brown to orange, weathered
BASALT. (drill cuttings include silt, sand and gravel likely
from weathered basalt, trace vesicles, porphyritic with blue
minerals)

Dry, light gray to gray to black BASALT. (aphanitic)

Dry to wet, light brown to orange to red, weathered BASALT.
(drill cuttings include silt, sand and gravel likely from
weathered basalt, trace vesicles 62 - 64 ft bgs)
wet 64 - 82 ft bgs
hard orange silty clay (palagonite) at 70 ft bgs

increased silt material at 75 ft bgs
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-58c (B-47)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
1/27/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-777

100.35 ft BTOC
4/26/2016

NGVD 29
1277.28

1275

#10-20 Colorado Silica Sand (144-
165 ft)

2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (150-160
ft)
2-inch Sch. 40 PVC end cap (3-inches
long)

Bottom of hole at (165 ft)

Static water level (96.88 ft 1/27/16)

Set a temporary seal at 101 ft

Dry, hard, gray to black BASALT. (aphanitic)

thin zone of softer basalt at 134 ft

slightly vesicular and brown at 140 ft

Moist, soft, brown to black to red, weathered BASALT.
(vesicular)

Moist, hard BASALT.

Moist, soft, brown to black to red, weathered BASALT.
(borehole making water, observable palagonite)

Wet, very soft, brown, clayey, silty, SAND. (trace gravel)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-59p0 (B-48)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
1/29/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-778

10.46 ft BTOC
4/26/2016

NGVD 29
1278.50

1275

6-inch stick up steel monument with
flip lid and protective bollards

Concrete Pad

#10-20 Colorado Silica Sand (10-
19.67 ft)

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-6.5 ft)

2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (12-17 ft)

2-inch Sch. 40 PVC end cap (3-inches
long)

Bottom of hole at (41 ft)

Hydrated Bentonite Chips (1-10 ft)

Static water level 10.42 ft BTOC

6-inch Borehole (6.5-41 ft)

Bentonite Chips bottom seal (19.67-
41 ft)

Set a temporary seal at 19 ft

Moist, brown, silty, sandy, GRAVEL. (fill)

Dry, hard, black to gray to brown to red, fractured BASALT.
(aphanitic, 5% weathered faces, trace olivine phenocrysts)

Dry, soft, red to brown, fractured, slightly weathered
BASALT. (aphanitic, 10 - 15% weathered faces)

wet, increased weathering at 14 ft bgs

Dry, hard, black to gray BASALT. (aphanitic)

softer 20.5 - 21 ft bgs

Dry to moist, soft, brown to red to gray, weathered BASALT.
(drill cuttings include silt, likely from weathered basalt,
increasing silt with depth)

Dry, moderately hard, black to gray BASALT. (porphyritic,
round blue minerals)

Dry, soft, light brown to gray, weathered BASALT. (70-80%
weathered faces, observable palagonite)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-60p2 (B-49)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant CountyLandfill

JE0714

Air Rotary
1/29/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-779

45.38 ft BTOC
4/29/2016

NGVD 29
1278.61

1275

6-inch stick up steel monument with
flip lid and protective bollards

Concrete Pad

#10-20 Colorado Silica Sand (38.11-
51 ft)

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

Set temporary well seal at 23 ft

2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (41-51 ft)

2-inch Sch. 40 PVC end cap (3-inches
long)
Bottom of hole at (51 ft)

Hydrated Bentonite Chips (1-38.11 ft)

Static water level (45.38 ft BTOC)

6-inch Borehole (0-51 ft)

Moist to wet, light brown to brown, silty, sandy GRAVEL.
(trace cobbles)

Dry, moderately hard, light brown to gray, fractured
BASALT.

Moist to wet, soft, light brown to red to gray, weathered
BASALT. (drill cuttings include silt, likely from weathered
basalt)

Dry, hard, light gray BASALT. (aphanitic, vesicles less than
5%)

Moist to wet, soft, brown to black to gray, weathered
BASALT. (drill cuttings include silt, likely from weathered
basalt, variably fractured)

(wet, increased fractures at 21ft bgs)

Dry, hard, gray BASALT. (aphanitic, unweathered)

Dry to moist, soft, light brown to gray BASALT. (drill cuttings
include silt and sand likely from weathered basalt)

Dry to moist, gray to black BASALT. (aphanitic)
(blue mineralization at 32 ft bgs)

(hard at 34 ft bgs)

(blue green mineralization at 39 ft bgs)

Moist, soft, light brown to gray to orange, weathered
BASALT. (weathering and moisture increasing with depth,
trace vesicules)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-61p1 (B-50)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
2/3/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-781

24.46 BTOC
4/25/2016

NGVD 29

1

6-inch stick up steel monument with
flip lid and protective ecology blocks

Concrete pad

#10-20 Colorado Silica Sand (29-41.5
ft)

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-17 ft)

2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (31-41 ft)

2-inch Sch. 40 PVC end cap (3-inches
long)

Bottom of hole at (41.5 ft)

Hydrated Bentonite Chips (1-29 ft)

Static water level (24.46 ft BTOC)

6-inch Borehole (17-41.5 ft)

Moist to wet, brown, silty, fine sandy GRAVEL. (trace
cobbles)

Dry to moist, soft, gray to black, weathered BASALT.
(aphanitic)

Dry, hard, gray to black BASALT. (unweathered, aphanitic)

Moist to wet, soft to hard, black to light brown to gray,
variably weathered, fractured BASALT. (aphanitic)

Dry, hard, black, moderately weathered BASALT. (drill
cuttings include silt, likely from weathered basalt, porphyritic,
round blue minerals)

softer at 18 ft bgs

harder at 20 ft bgs

Moist to wet, soft, black, weathered BASALT. (drill cuttings
include silt and sand, likely from weathered basalt, trace
blue phenocrysts)

(increased silt in drill cuttings at 38 ft bgs)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-62c (B-51)
Boring Log and As-Built

Travis Klaas/Dawn Chapel
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
2/8/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-780

105.53 BTOC
4/25/2016

NGVD 29
1281.59

1278

6-inch stick up steel monument with
flip lid and protective ecology blocks
Concrete pad

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-17 ft)

Hydrated Bentonite Chips (1-165.5 ft)

6-inch Borehole (17-82 ft)

Set temporary seal at 17 ft

Moist to wet, light brown to brown, silty, sandy GRAVEL.
(trace cobbles)

Dry, gray to black, weathered BASALT.

Dry, hard, gray BASALT.
(1 foot zone moist to wet, soft, weathered basalt at 9.5 ft
bgs)

Moist to wet, soft, black, weathered BASALT.
(Drill cuttings contain silt and sand likely from weathered
basalt)

Dry, moderately weathered, gray to black, BASALT. (slightly
harder with increasing depth)

Moist, soft, gray to brown, weathered BASALT. (Petroleum
odor at 52 ft bgs)
(Drill cuttings contain silt sand and gravel likely from
weathered basalt)

Dry, hard, light gray to black, BASALT. (non-vesicular,
aphanitic, unweathered, trace blue and green mineralization)



D
ep

th
 (f

t)

Lo
g

G
ra

ph
ic Well ConstructionGeologic Description

Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-62c (B-51)
Boring Log and As-Built

Travis Klaas/Dawn Chapel
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
2/8/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-780

105.53 BTOC
4/25/2016

NGVD 29
1281.59

1278

#10-20 Colorado Silica Sand (165.5-
180 ft)
2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (168-178
ft)

2-inch Sch. 40 PVC end cap (3-inches
long)
Bottom of hole at (180 ft)

Static water level (105.53 ft BTOC)

Drilling open hole from 95 ft

Dry to moist, moderately hard, brown, gray, black,
weathered BASALT. (non-vesicular, aphanitic, no
phenocrysts)
40-100% weathered faces from 114 to 118 ft bgs, borehole
making very little water.

Dry to moist, hard, gray, BASALT.

Increased moisture at 131 ft bgs
Green mineralization at 132 ft bgs

Harder drilling at 138 ft bgs

weathered zone at 150 ft bgs, drill cuttings contain soft clay

moist to wet with trace blue mineralization at 154 ft bgs

Moist, soft, gray to black, weathered BASALT. (Drill cuttings
contain silt likely from weathered basalt)
increased silt from 165-168 ft bgs

Wet, moderately soft, gray to black, fractured BASALT. (Wet
at 169 ft bgs and making water)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-63b (B-52)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Air Rotary
2/12/2016SW1/4, NW 1/4, Sec.33, T21N, R26E

Environmental West/Ron Sink

BIU-726

48.28 ft BTOC
4/25/2016

NGVD 29
1281.42

1278

6-inch stick up steel monument with
flip lid and ecology blocks
Concrete pad

#10-20 Colorado Silica Sand (48-63
ft)

2-inch Sch. 40 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-37 ft)

2-inch Sch. 40 PVC 20-slot screen,
flush-threaded with o-rings (50-60 ft)
2-inch Sch. 40 PVC end cap (3-inches
long)

Bottom of hole at (82 ft)

Hydrated Bentonite Chips (1-48 ft)

Static water level (48.28 ft BTOC)

6-inch Borehole (37-82 ft)

Wet, loess.

Damp to moist, brown to gray, very weathered aphanitic
BASALT. (Drill cuttings contain silt likely from weathered
basalt)

Dry, hard, gray to black,aphanitic BASALT. (Minimal
weathering)

Dry to damp, soft, brown to gray, weathered BASALT. (Drill
cuttings contain silt likely from weathered basalt)

increased silt at 37 ft bgs

Dry, moderately soft, light gray, aphanitic BASALT. (harder
with increasing depth)

Dry, soft, light brown, fractured BASALT. (trace white
phenocrysts)

Damp to moist, soft, red to brown to green, very weathered
BASALT. (Drill cuttings contain clay and silt likely from
weathered basalt, possible petroleum odor)

Dry, moderately hard, light gray, aphanitic BASALT.
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-64p1 (B-53)
Boring Log and As-Built

Dawn Chapel
Pacific Groundwater Group Ephrata, WA

Grant County Landfill

JE0714

Sonic
2/17/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-745

35.32 ft BTOC
4/27/2016

NGVD 29
1289.67

1285.80

6-inch stick up steel monument with
flip lid
Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (32.5-42
ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-42 ft)

4-inch Sch. 80 PVC 20-slot screen
(36-41 ft)

4-inch Sch. 80 PVC end cap

Bottom of hole at (42 ft)

Hydrated Bentonite Chips (0-32.5 ft)

Static water level (35.32 ft BTOC)

4-inch Sch. 80 PVC sump (41-42 ft)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Moist, dark green, silt bound COBBLE. (No sheen, PID total
VOC 0.0 ppm)

Hard BASALT. (Video: slightly fractured)

Soft, fractured BASALT. (Video: moderately fractured at 38
feet bgs, water impairs view below 38 ft bgs)

Hard, gray BASALT. (slightly fractured with white
phenocrysts)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-65p1 (B-54)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata,WA

Grant County Landfill

JE0714

Sonic
2/19/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-747

31.56 ft BTOC
4/27/2016

NGVD 29
1287.54

1283.46

6-inch stick up steel monument with
flip lid

Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (27-34
ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-34 ft)

4-inch Sch. 80 PVC 20-slot screen
(29-34 ft)

4-inch Sch. 80 PVC end cap
Bottom of hole at (34ft)

Hydrated Bentonite Chips (0-27 ft)

Static water level (31.56 ft BTOC)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Moist, hard, light brown to gray, fine sandy SILT. (some
cobbles, PID total VOC 2.9 PPM, no sheen)

Hard, gray BASALT. (Video: slightly fractured at 29.5 ft bgs,
water impairs view below 30.8 ft bgs)

Soft, weathered BASALT. (silt in drill cuttings, PID total VOC
31.3 PPM, no sheen)

Hard, gray BASALT.
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-66p1 (B-55)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata,WA

Grant County Landfill

JE0714

Sonic
2/23/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-793

30.98 ft BTOC
4/29/2016

NGVD 29
1286.83

1284.59

6-inch stick up steel monument with
flip lid
Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (30.5-
36.5 ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-36.5 ft)

4-inch Sch. 80 PVC 20-slot screen
(32.5-36.5 ft)

4-inch Sch. 80 PVC end cap

Bottom of hole at (36.5ft)

Hydrated Bentonite Chips (0-30.5 ft)

Static water level (30.98 ft BTOC)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Moist, soft, light brown to gray, fine sandy SILT. (some
cobbles, PID total VOC 15.7 PPM, no sheen)

Hard BASALT. (Video: moderately fractured from 31.1 to
31.4 ft bgs, water impairs view below 31.4 ft bgs, borehole
making water)

Soft BASALT.

BASALT (Poor recovery)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-67p1 (B-56)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata,WA

Grant County Landfill

JE0714

Sonic
2/24/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-791

32.40 ft BTOC
4/28/2016

NGVD 29
1287.15

1283.21

6-inch stick up steel monument with
flip lid
Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (29-40
ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-40 ft)

4-inch Sch. 80 PVC 20-slot screen
(31-40 ft)

4-inch Sch. 80 PVC end cap
Bottom of hole at (40 ft)

Hydrated Bentonite Chips (0-29 ft)

Static water level (32.40 ft BTOC)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Moist to wet, soft, green to gray. fine sandy SILT.  (PID total
VOC 13.9 PPM, no sheen)

Fractured, gray BASALT.
(Video: moderately to highly fractured to 35 ft bgs, slightly
fractured below 35 ft bgs.)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-68p1 (B-57)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata,WA

Grant County Landfill

JE0714

Sonic
2/25/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-790

28.93 ft BTOC
4/28/2016

NGVD 29
1284.36

1280.43

6-inch stick up steel monument with
flip lid

Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (25-34
ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-34 ft)

4-inch Sch. 80 PVC 20-slot screen
(26-34 ft)

4-inch Sch. 80 PVC end cap
Bottom of hole at (34 ft)

Hydrated Bentonite Chips (0-25 ft)

Static water level (28.93 ft BTOC)

Gravel and COBBLE. (cover material)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Wet to moist, black SILT. (Strong petroleum odor, PID total
VOC 8.5 PPM, no sheen)

Wet, gray, fractured BASALT.
(Video: moderately fractured to 25 ft bgs, highly fractured 25
to 26 ft bgs, slightly fractured 26 to 26.5 ft bgs, water
impairs view below 26.5 ft bgs)

Hard, light gray BASALT. (unweathered, unfractured,
porphyritic)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-69p1 (B-58)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata,WA

Grant County Landfill

JE0714

Sonic
2/29/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-738

29.23 ft BTOC
4/29/2016

NGVD 29
1283.95

1279.68

6-inch stick up steel monument with
flip lid

Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (26-32.1
ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-32.5 ft)

4-inch Sch. 80 PVC 20-slot screen
(27-32 ft)

4-inch Sch. 80 PVC end cap
Bottom of hole at (32.5 ft) drill slough
(32-32.5 ft)

Hydrated Bentonite Chips (0-26 ft)

Static water level (29.23 ft BTOC)

Gravel and COBBLE. (cover material)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Slightly silty, fine to coarse SAND. (some refuse, PID total
VOC 17.6 PPM)

Gray, fractured BASALT.
(Video: highly fractured 24.5 to 26.7 ft bgs, highly fractured
with observable water 27.5 to 28 ft bgs, slightly fractured to
unfractured 28 to 31 ft bgs)
(water impairs view below 31 ft bgs)

Hard, light gray BASALT. (unweathered, unfractured,
porphyritic)
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Ground Elevation ATD:

WL Date:
WL Depth:
MP Elevation:
Vert. Datum:

Ecology ID:

Logged by:
Consulting Firm:

Township Range:

Note: all depths are below ground surface.

Drilling Method:
Drilling Firm/Driller:

Install Date:
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MW-70p1 (B-59)
Boring Log and As-Built

Travis Klaas
Pacific Groundwater Group Ephrata,WA

Grant County Landfill

JE0714

Sonic
3/3/2016SW1/4, NW 1/4, Sec. 33, T21N, R26E

Environmental West/Greg Walston

BIU-740

26.98 ft BTOC
4/29/2016

NGVD 29
1283.01

1279.50

6-inch stick up steel monument with
flip lid

Concrete Pad over landfill cover rock

Landfill liner repair boot

#10-20 Colorado Silica Sand (25.5-33
ft)

4-inch Sch. 80 PVC Riser, flush-
threaded with o-rings

8-inch Borehole (0-33 ft)

4-inch Sch. 80 PVC 20-slot screen
(27-33 ft)

4-inch Sch. 80 PVC end cap
Bottom of hole at (33 ft)

Hydrated Bentonite Chips (0-25.5 ft)

Static water level (26.98 ft BTOC)

Moist, black to dark gray, very sandy, gravelly REFUSE.
(odorous)

Moist to wet, soft, silty, sandy GRAVEL. (fining upward, PID
total VOC 7.2 PPM, no sheen, fill?)

Dry, hard, light gray to light brown BASALT. (aphanitic)
(Video: unfractured to 29.5 ft bgs)

Wet, soft, weathered BASALT. ( silt and fine sand in drill
cuttings. Video: highly fractured with observable water at
29.5 and 30.5 ft bgs)

Hard, light gray BASALT. (unweathered, minimal fractures,
aphanitic)
(Video: unfractured below 30.5 ft bgs)
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APPENDIX B
P1 ZONE CORE IMAGE



B 53 Core (MW 64p1)
White Light and UV Image



B 54 Core (MW 65p1)

White Light and UV Image



B 57 Core (MW 68p1)

White Light and UV

Much of core material may be sluff, not intact.
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APPENDIX C
AQUIFER TEST ANALYSES
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