
 

Memorandum          
 

To: Josephine Newton-Lund, PMP, Senior Project Manager, Environmental Branch,  
U.S. Army Corps of Engineers  

 Shannon Smith, PE, Program Manager, Veterans Health Administration 
 
From: Nathan Smith, PMP, Senior Project Manager, CDM Federal Programs Corporation 
 Neil Smith, Project Technical Leader, CDM Federal Programs Corporation 
 
Date: January 22, 2020 
 
Subject: Modification #3 to Phase 2 Field Sampling Plan  

700 South 1600 East Tetrachloroethene Plume Superfund Site, 
 Salt Lake City, Utah 
 

On behalf of the U.S. Army Corps of Engineers (USACE), CDM Federal Programs Corporation  

(CDM Smith) prepared this minor field modification (MFM) #3 to the Phase 2 Field Sampling Plan 

(FSP). The FSP is an appendix to the Phase 2 Remedial Investigation Work Plan (CDM Smith 2020) 

for 700 South 1600 East Tetrachloroethene (PCE) Plume Site located near the George E. Wahlen 

Veterans Affairs Medical Center (VAMC) in Salt Lake City, Utah. This MFM #3 to the Phase 2 FSP 

proposes slug testing locations.   

1.0 Scope of Work  
As presented in the Phase 2 Remedial Investigation Work Plan, slug tests were planned to be 

completed to provide an order of magnitude estimate of hydraulic conductivity (K) and 

transmissivity (T) of the aquifer, which will support the development of the groundwater flow 

model and fate and transport evaluation, and provide inputs to the mass discharge evaluation. This 

MFM provides the locations where slug testing will be completed and the approach that will be 

taken at each location. Lithologic logs, well construction diagrams, piezometric head data, location 

of wells relative to the groundwater plume, and the data quality objectives (CDM Smith 2020) were 

reviewed to determine slug testing locations. This work is anticipated to be completed in late 

January or early February 2021. 

2.0 Slug Testing Locations 
The 30 locations selected for slug testing are provided in Table 1, in order of highest to lowest 

priority. The location of each well selected for slug testing is shown on Figure 1. Several wells along 

the Guardsman Way and 1400 East Transect were selected to provide estimates of hydraulic 

conductivity to calculate Darcy velocity for use in mass discharge calculations. Other locations 
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across the site with wells screened in both the shallow and deep aquifers were selected to support 

the development of the groundwater flow model and fate and transport evaluation. 

Table 1. Locations Selected for Slug Testing  

Well ID Aquifer Zone 
Well Diameter 

(inches) 
Screen Start  

(ft bgs) 

Screen End  

(ft bgs) 

Water Level  

(ft bgs) 
Slug Test 

Approach* 

MW-02 Shallow 2 175.5 202.5 171 Pneumatic 

MW-03RA Shallow 1 215 220 188 Pneumatic 

MW-03RB Deep 1 267 272 204 Pneumatic 

MW-03RC Deep 1 307 312 204 Pneumatic 

MW-04 Shallow 4 143 173 136 Pneumatic 

MW-18 Shallow 2 80 90 81 Mechanical 

MW-19 Shallow 2 84 94 81 Mechanical 

MW-20D Shallow 2 119 129 83 Mechanical 

MW-20S Shallow 2 79.5 89.5 83 Mechanical 

MW-21 Shallow 2 62 72 65 Mechanical 

MW-22 Shallow 2 64 74 64 Mechanical 

MW-08A Shallow 2 91 106 60 Mechanical 

MW-08B Shallow 2 180 200 58 Mechanical 

MW-08C Deep 1 304 309 62 Pneumatic 

MW-32A Shallow 1 114 124 83 Pneumatic 

MW-32B Shallow 1 170 180 83 Pneumatic 

MW-32C Deep 1 260 270 83 Pneumatic 

MW-01S Shallow 2 184 224 156 Pneumatic 

MW-01D Deep 4 364 404 171 Pneumatic 

MW-13D Shallow 2 79 84 13 Mechanical 

MW-13S Shallow 2 15.5 20.5 14 Mechanical 

MW-13L Deep 2 150 160 17 Mechanical 

MW-15D Shallow 2 69 74 50 Mechanical 

MW-34A Shallow 1 153.13 140 150 Pneumatic 

MW-34B Shallow 1 188.17 175 185 Pneumatic 

MW-34C Deep 1 262.82 250 260 Pneumatic 

MW-34D Deep 1 328.14 315 325 Pneumatic 

MW-26A Shallow 1 205 215 189 Pneumatic 

MW-26B Intermediate 1 235 245 180 Pneumatic 

MW-26C Deep 1 315 325 171 Pneumatic 

MW-26D Deep 1 347.75 357.75 217 Pneumatic 

* Depending on well conditions, the specified slug test approach may be modified in the field. 

ft bgs = feet below ground surface 
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3.0 Redevelopment Prior to Slug Testing  
During groundwater sampling, several wells were observed to contain high amounts of sediment: 

MW-26C/D, MW-34B/C, and MW-13L. These locations will be redeveloped prior to the completion 

of slug testing. The 1-inch diameter wells (MW-26C/D and MW-34B/C) will be developed by 

applying compressed gas in the water column above the screened interval. By slightly pressurizing 

the well, slugs of water are brought to the surface. This process will continue until turbidity is less 

than 50 Nephelometric Turbidity Units (NTU).  

Due to the depth of the screened interval and height of the water column, MW-13L will be 

developed by a drilling company with a development rig. A rig-mounted bailer will be used to 

remove excess sediment. A surge block will be raised and lowered throughout the screened 

interval. A pump will then be used to purge the well until turbidity is less than 50 NTU.      

4.0 Slug Testing Approach 
Slug testing will be collected following CDM Smith Technical Standard Operating Procedure 4-6 

Hydraulic Conductivity Testing (CDM Smith 2020) and supplemented by the Midwest Geosciences 

Field Guide for Slug Testing and Data Analysis presented in Attachment A (Midwest Geosciences 

2015). Dedicated pumps and any other hardware will be removed from the wells prior to slug 

testing. Mechanical or pneumatic slug testing equipment will be used to create a change in water 

level in each well tested. Pneumatic slug testing will be completed in all 1-inch diameter wells as 

well as some deep 2- and 4- inch diameter wells, and mechanical slug testing will be completed in 

shallow 2-inch diameter wells (Table 1). Mechanical slug tests use a weighted cylinder of a known 

volume to rapidly lower or raise the water level in a well so the rising or falling water level can be 

recorded over time. Pneumatic slug testing equipment increases air pressure in the well to depress 

the water level a known distance. Once equilibrium is reached, the pressure is released, and the 

rising water level is recorded over time. Because the water level in a well can change rapidly during 

the slug test, data will be recorded using a pressure transducer and data logger. Each test will 

conclude when the slug-induced water level change has recovered by 90 percent or more. Each test 

will be visually reviewed to check for excessive noise and will be recollected if necessary.  

A mechanical slug will be used to conduct three rising head and three falling head tests at each well. 

For rising head tests, the slug is positioned just below the top of the water column and then quickly 

removed to initiate the test. Conversely for falling head tests, the slug is positioned just above the 

top of the water column and then quickly dropped to initiate the test. Where pneumatic slug tests 

will be completed, three rising head tests will be completed.    

It is anticipated that this work will be completed in late January to early February 2021 by one 

geologist from CDM Smith with support from one Wasatch Environmental geologist.  

Slug test data analysis will be completed immediately after data collection, following the guidelines 

in Chapter 12 of The Design, Performance, and Analysis of Slug Tests (Butler 2020). The storativity 

(S) and specific storage (Ss) calculated during each analysis in AQTESOLV will be compared to the 
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range of specific storage values provided in AQTESOLV (Batu 1998) to assess whether the value 

was plausible for the lithology in the screened zone. Because slug tests are sensitive to near-well 

conditions (specifically, well skin effects due to borehole alteration of aquifer properties during 

drilling, installation, or development) if storativity and specific storage results are not plausible for 

the lithology, this suggests the presence of skin effects. The collection of multiple tests at each well 

(with at least one with 1-foot displacement and one with 2-foot displacement) will be used to 

determine if skin effects are present (Butler 2020)Well skin effects will be evident as deviations 

between the tests with different displacements.  

Measured water levels will be normalized to the maximum expected displacement and plotted 

versus test time.  The tests from each well will be plotted together in a coincident plot. If the plots 

for each well are coincident, then only one test (with the least noise, i.e., fluctuation in displacement 

early in the test) will be selected for analysis with AQTESOLV to estimate transmissivity or 

hydraulic conductivity. The slug test data analysis will be conducted to minimize any observed well 

skin effects on the aquifer test results by 1) using diagnostic plots to determine the analytical 

solution applicable to the site conditions (see Midwest Geosciences 2015 and Butler 2020 for flow 

charts guiding the analysis model selection), 2) selecting the most representative test, and 3) if 

necessary, selecting appropriate segments of the recovery curve for analysis. If skin effects at a slug 

test location are still evident, the estimated hydraulic conductivity will be flagged as biased low (as 

high permeability skins are less problematic for slug tests [Butler 1998]). 

 The analysis and results of the slug testing will be reported in the Remedial Investigation Report, 

and electronic results will be provided separately. 

5.0 References 
Batu, V. 1998. Aquifer Hydraulics: A Comprehensive Guide to Hydrogeologic Data Analysis. John Wiley 

& Sons, Inc., New York. 

Butler, J. J. 2020. The Design, Performance, and Analysis of Slug Tests, 2nd edition. CRC Press, Boca 

Raton, Florida. 

CDM Smith. 2020. DRAFT FINAL Phase 2 Remedial Investigation Work Plan, Operable Unit 1, 700 

South 1600 East PCE Plume, Salt Lake City, Utah. Prepared for U.S. Army Corps of Engineers.  

Midwest Geosciences. 2015. Field Guide for Slug Testing and Data Analysis. Midwest Geosciences 
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Figures 

Figure 1 Slug Test Locations 

Attachments 

Attachment A Field Guide for Slug Testing and Data Analysis 
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