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1.0 INTRODUCTION 

Farallon Consulting, L.L.C. (Farallon) has prepared this Groundwater Monitoring Well 

Installation and Sampling Plan (Work Plan) on behalf of Art Brass Plating, Inc. (ABP); Blaser 

Die Casting Co. (BDC); Capital Industries, Inc. (CI); and PSC Environmental Services, LLC 

(PSC) (collectively referred to herein as the West of 4th Group).  The Work Plan has been 

prepared in accordance with the requirements of Agreed Order No. DE 10402 entered into by the 

West of 4th Group and the Washington State Department of Ecology (Ecology) in April 2014 

(Agreed Order) and the Washington State Model Toxics Control Act Cleanup Regulation 

(MTCA) as established in Chapter 173-340 of the Washington Administrative Code (WAC 173-

340).  This Work Plan describes the scope of work for installing, developing, and sampling a 

deep monitoring well (CI-20) screened in the intermediate water-bearing zone at or immediately 

down-gradient of the CI-15 well cluster at Site Unit 2 (SU2) and depicted on Figure 2. 

The West of 4th Group Site (herein referred to as the Site) consists of Site Unit 1 (SU1) and SU2 

as depicted on Figure 1.  The CI and BDC properties are located at SU2.  The ABP property is 

located at SU1. 

The purpose of the monitoring well installation is to collect data to evaluate whether constituents 

of concern (COCs), including tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, trans-

1,2-dichloroethene, and vinyl chloride, detected in groundwater samples collected from the CI-

15 monitoring wells are affecting groundwater quality at depths greater than 60 feet below 

ground surface (bgs).  The analytical results will enable evaluation of technically feasible 

cleanup alternatives that will be presented in the Feasibility Study for SU2.    
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2.0 BACKGROUND 

As documented in the letter regarding Revised Data Gap Memorandum for Site Unit 2 dated 

March 2, 2015, CI will install a deep monitoring well, CI-20, at or west of the CI-15 well cluster 

located west of the Olympic Medical Building on First Avenue South (Figure 2).  Ecology 

requires this monitoring well to provide data to delineate depth of vinyl chloride in groundwater.  

The data obtained from monitoring well CI-20 will be combined with data from monitoring wells 

AB-CG-140-70, MW-25-75, MW-20-60, and CI-12-60 to delineate the nature and extent of 

vinyl chloride in the intermediate groundwater interval, to support selection of remediation 

technologies and selection of an appropriate cleanup alternative in the Feasibility Study and draft 

Cleanup Action Plan.   

BDC will install a monitoring well at or west of former boring BDC-9, located northeast of the 

Mead Building (Figure 2).  Ecology requires this monitoring well to provide data about 

concentrations of HVOCs in the shallow groundwater interval down-gradient of the BDC 

property, to support evaluation and selection of cleanup alternatives.  The monitoring well will 

be screened in the shallow groundwater interval with a well screen set at 30 to 40 feet bgs to 

include a target interval between 37 and 40 feet bgs.  BDC has issued a separate Work Plan 

describing the details of the installation and sampling of this monitoring well. 
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3.0 SCOPE OF WORK 

This section presents the details of the scope of work for the installation, development, and 

sampling of monitoring well CI-20.   The work will be initiated once site access or a right-of-

way permit has been obtained.  The owners/operators of the Jack in the Box restaurant and the 

Chevron station have not granted access for installation of the monitoring well.  If access cannot 

be obtained, the monitoring well will be installed in the sidewalk with the CI-15 well cluster 

under a new right-of-way permit with the City of Seattle. 

Farallon will amend the existing Health and Safety Plan to address the current scope of work to 

meet the requirements of WAC 296-62 and Part 1910.120 of Title 29 of the Code of Federal 

Regulations.  The revised Health and Safety Plan will be completed before the proposed 

fieldwork is conducted. 

3.1 MONITORING WELL INSTALLATION 

 A limited-access sonic drilling rig will be used to bore monitoring well CI-20.  Sonic drilling is 

preferred due to the depth of monitoring well and the anticipated drilling conditions, which are 

not conducive to hollow-stem auger drilling.  The depth of monitoring well CI-20 is anticipated 

to be between 75 and 80 feet bgs.  The approximate location of monitoring well CI-20 is shown 

on Figure 2.  The proposed location is on the Jack in the Box restaurant property.  The final 

boring location will be based on accessibility, the location of overhead obstructions, and 

clearance from underground utilities.  The designation of monitoring well CI-20 will include the 

bottom depth, once known. 

Prior to drilling, Farallon will contact the Utility Underground Locating Center to request that 

utility mains and stub locations be marked on the Site.  Farallon also will retain a private utility 

locating subcontractor to locate utilities that extend onto private property in the vicinity of the 

proposed boring locations.   

A Farallon Scientist will observe subsurface conditions during drilling.  The information 

recorded will include the soil types encountered, visual and olfactory indications of soil 

contamination and evidence of volatile organic vapors present in each sample, as measured using 
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a photoionization detector.  Soil samples will be collected at 5-foot intervals to a depth of 50 feet 

bgs and then continuously to the bottom of the boring.  The final depth of the boring will be 

between 75 and 80 feet bgs and will be dependent upon the soil lithology.  If a potential 

confining or semi-confining soil is encountered, the boring will be terminated to avoid 

penetration of the confining layer and monitoring well CI-20 will be constructed at the final 

depth of the boring.  If no confining layer is observed, then the boring will be terminated at a 

depth of 80 feet bgs, 20 feet deeper than monitoring well CI-15-60.  Farallon anticipates that a 

depth of 80 feet bgs is sufficient to provide data regarding the vertical distribution of COCs. 

Select soil samples will be collected and transferred directly into laboratory-prepared, glass 

sample containers fitted with Teflon-lined lids, using the recent Ecology guidance for sampling 

of volatile organic compounds.  The soil samples will be placed on ice in a cooler under standard 

chain-of-custody procedures and delivered to the analytical laboratory.  Farallon assumes that up 

to 5 soil samples will be submitted for analysis to both evaluate soil quality and profile waste soil 

for disposal.  Soil samples will be submitted to OnSite Environmental, Inc. (OnSite) of 

Redmond, Washington for analysis by U.S. Environmental Protection Agency (EPA) Method 

8260.  Farallon will select soil samples for analysis as warranted based on observations and field 

screening results during drilling.   

Monitoring well CI-20 will be constructed in accordance with the Minimum Standards for 

Construction and Maintenance of Wells, as established in WAC 173-160, using 2-inch polyvinyl 

chloride blank casing with 5 feet of 0.010-inch, machine-slotted screen.  The well screen will be 

installed at the base of the boring.  Monitoring well CI-20 will be completed in a traffic-rated, 

flush-mounted monument with a locking cap.  Farallon will survey the top of the monitoring well 

casing to the existing datum established at the Site with an accuracy of 0.01 foot to facilitate 

estimation of the direction of the groundwater gradient and flow.  Farallon also will record the 

latitude and longitude of the monitoring well.  

Monitoring well CI-20 will be developed immediately following installation by the driller using 

surging and pumping techniques.  Sufficient groundwater will be removed to support collection 

of a representative groundwater sample with minimal suspended particulate.  Monitoring well 

CI-20 will be allowed to stabilize for a period of 1 to 2 weeks prior to sampling.  Observations 
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made during drilling, monitoring well installation, and development will be used to determine an 

appropriate stabilization timeframe. 

All soil cuttings, decontamination water, purge water, and other wastewater generated during 

installation and development will be placed in labeled 55-gallon steel drums and stored at the CI 

Plant 2 building, where it can be secured pending receipt of the waste profiling results.  The 

analytical results of the soil and groundwater samples will be used to develop a waste profile to 

determine the most cost-effective waste disposal method. 

3.2 GROUNDWATER MONITORING AND SAMPLING 

Groundwater monitoring and sampling will be performed on monitoring well CI-20 immediately 

following the stabilization period.  Groundwater samples will be collected and handled in 

accordance with EPA guidance on Low-Flow Ground-Water Sampling Procedures and following 

the protocols established in the Revised West of 4th Groundwater Monitoring Program Plan 

dated December 23, 2014.  Specific details follow: 

• The locking well cap will be removed from monitoring well CI-20 and the groundwater 

level allowed to equilibrate to atmospheric pressure for at least 15 minutes.  

Depth-to-groundwater measurements will be taken periodically to determine when water 

levels have stabilized. 

• The depth to groundwater will be measured from the surveyed location on the top of the 

well casing, as indicated by the black line/notch on the north side of the well casing, to 

the nearest 0.01 foot using an electronic water level measuring device.  The depth to the 

bottom of monitoring well CI-20 also will be measured to evaluate siltation.  All reusable 

equipment will be decontaminated between uses. 

• Monitoring well CI-20 will be purged at a low-flow rate (i.e., 100 to 300 milliliters per 

minute) using a bladder pump.  The pump intake will be placed near the center of the 

monitoring well screen interval.  Temperature, pH, dissolved oxygen, and conductivity 

will be monitored while purging using a water quality meter equipped with a flow-

through cell to determine when stabilization of these parameters occurs.  Oxidation-

reduction potential also will be measured to assess groundwater geochemistry. 
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• Groundwater samples will be collected directly from the pump outlet following 

stabilization of temperature, pH, dissolved oxygen, and conductivity.  If monitoring well 

CI-20 is completely dewatered during purging, samples will be collected when the 

groundwater in the well has recovered sufficiently to fill the sample bottles. 

• Samples will be placed directly into laboratory-supplied sample containers, taking care to 

minimize turbulence and to prevent handling the seal and/or lid of the container when 

placing samples in the containers.  The containers will be completely filled to eliminate 

any headspace, and the seal and/or lid will be secured. 

• Each sample container will be labeled with the date and time sampled, well identification 

and number, project number, and preservative(s), if any.  The sample identification will 

include the well identification as the prefix and the date sampled as the suffix. 

• Sampling information will be documented on a chain-of-custody form, and the sample 

will be placed in a chilled cooler at approximately 4 degrees Celsius for transport to the 

laboratory.  Chain-of-custody protocols will be maintained during sample transport and 

submittal to the laboratory. 

• All purge water will be placed in labeled containers and stored at the CI Plant 2 building, 

where it can be secured pending receipt of the waste profiling results. 

• All sampling and health and safety supplies and equipment will be disposed of in an 

appropriate waste dumpster at the Site. 

• The well cap and monument will be secured following sampling. 

• Groundwater samples will be submitted to OnSite for analysis for COCs by EPA Method 

8260 on a standard turnaround of 10 working days.   

Monitoring well CI-20 will be incorporated into the September 2015, March 2016, and 

September 2016 groundwater sampling events. 
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3.3 DATA EVALUATION AND REPORTING 

Following receipt of the final laboratory analytical results for the initial groundwater sampling 

event, Farallon will validate the analytical data and evaluate the results.  Farallon will prepare a 

Technical Memorandum within 15 days of receipt of the final laboratory analytical results, which 

will include the following information: 

• A brief discussion of the Site features at the newly installed monitoring well location, 

surrounding land use, and geology; 

• Figures drawn to scale that depict the monitoring well locations at SU2, groundwater 

potentiometric surface and inferred flow direction (based on the historical data), and a 

summary of soil and groundwater analytical results; 

• A narrative description of the monitoring well installation methods and sampling 

procedures;  

• A boring log with soil conditions and monitoring well construction details, including the 

survey information; 

• Summary tables of soil and groundwater analytical results; and 

• Identification of data gaps in the characterization of subsurface conditions, if any. 

Farallon will present conclusions regarding the nature and distribution of COCs in soil and/or 

groundwater in the area of the well installation based on all surrounding soil and groundwater 

data.  A copy of the draft Technical Memorandum will be provided to Ecology for review and 

comment.  Ecology’s comments will be expected within 15 days of receipt of the draft Technical 

Memorandum.  Farallon will revise the Technical Memorandum within 10 days of receipt of 

Ecology’s comments. 
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4.0 SCHEDULE 

Monitoring well CI-20 will be installed following approval of this Work Plan and receipt of site 

access.  Monitoring well CI-20 will be installed and developed within 2 to 3 days, depending 

upon drilling conditions.  Monitoring well CI-20 will be allowed to stabilize for a period of 1 to 

2 weeks prior to sampling.  Groundwater sampling will be performed in one day. 

All samples will be submitted to the laboratory within 24 hours of collection.  The laboratory 

will complete the sample analysis within a standard turnaround time of 10 working days.  The 

analytical data will be validated, and Farallon will present the data to Ecology for their use and 

discussion.  Upon Ecology concurrence with the laboratory results, Farallon will submit a draft 

Technical Memorandum as discussed in Section 3.3, Data Evaluation and Reporting.  
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5.0 LIMITATIONS 

The information contained in this Work Plan are based on historical documentation with regard 

to the West of 4th Group, including but not limited to the Remedial Investigation and ongoing 

Feasibility Study work under Agreed Orders with Ecology.  The contents of this Work Plan are 

subject to the following inherent limitations: 

• Accuracy of Information.  Certain information used by Farallon in this Work Plan has 

been obtained, reviewed, and evaluated from various sources believed to be reliable, 

including but not limited to the West of 4th Group and Ecology.  Farallon’s services did 

not include the verification of its accuracy or authenticity.  Should such information 

prove to be inaccurate or unreliable, Farallon reserves the right to amend or revise its 

scope of work. 

• Reconnaissance.  Farallon and Ecology performed an initial reconnaissance of the 

monitoring well location discussed in this Work Plan to document current conditions and 

evaluate potential issues associated with the monitoring well installation.  Farallon 

focused on areas deemed more likely to exhibit conditions that could affect the work 

herein, while other areas received limited attention at the time of the reconnaissance.  

Should observed conditions change during the work, Farallon reserves the right to 

discontinue work and consult with Ecology regarding possible changes to the scope of 

work presented herein. 
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FIGURES 

GROUNDWATER MONITORING WELL INSTALLATION AND  
SAMPLING PLAN  

Site Unit 2 Data Gap Resolution 
Seattle, Washington 
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