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Memorandum 

 

On behalf of the Town of Orleans, AECOM is submitting an updated proposed Hydrogeologic Evaluation 
Scope of work for the proposed groundwater discharge at the Route 6 (Exit 12) Cloverleaf site (Figure 1).  
The updated scope proposes to install a test wick and conduct a 30-day wick loading test in addition to the 
Hydrogeologic Evaluation completed in 2017 and summarized in the final report submitted October, 2017.  
AECOM proposes to update the final report to include details on the wick installation, wick loading test, 
groundwater model results, conclusions, and recommendation. 

1. Background 

The proposed hydrogeologic site evaluation is being conducted as part of the evaluation of proposed 
treatment and disposal of sanitary sewage generated in the Downtown Area of Orleans, MA.  Proposed 
treatment would take place at a new facility on Overland Way in Orleans, MA. 

On December 15, 2015, a proposed scope of work to conduct a Hydrogeologic Site Evaluation was 
submitted to MassDEP for review and comment.  The notification of the proposed scope of work was 
published in Volume 85, Issue 4 on December 23, 2015 of the Environmental Monitor and was open to 
public comment.  The Proposed Hydrogeologic Site Evaluation was approved by MassDEP on 
May 16, 2017. 

The Hydrogeologic Evaluation was completed in the fall of 2017.  The final report was submitted to 
MassDEP in October 2017.  On February 2, 2018, the MassDEP approved the Hydrogeologic Evaluation 
report pursuant to 314 CMR. 5.09 (1) (f) and authorizes the Town of Orleans to apply for an Individual 
Groundwater Discharge Permit (BRPWP 79).  The conditional approval was for a groundwater discharge 
not to exceed 145,000 gallons per day (gpd). 

Since the completion of the hydrogeologic evaluation and submittal of the of the final report, the Town has 
received a Site Access Permit granting permission to install four additional monitoring wells, a test wick, 
and perform a 30-day loading test at the site.  A copy of the access permit is provided in Appendix A. 
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At present, the Town is also seeking an agreement with MassDOT to allow a groundwater discharge at 
the site.  The form of the agreement and timing are to be determined. 

The project history and background, previous proposed scope, and results of the Hydrogeologic 
Evaluation are contained in the Hydrogeologic Evaluation report submitted October 2017. 

In the following section, AECOM has updated the Proposed Hydrogeologic Evaluation to reflect the 
installation of a test wick, perform a 30-day loading test, evaluate the loading test results, and update the 
Hydrogeologic Evaluation report.  All proposed tasks, as well as those included in December 23, 2015 
Proposed Hydrogeologic Evaluation are included below.  Tasks that have been completed have been 
identified.  The results of those tasks are included in the report submitted in October 2017. 

2. Updated Hydrogeologic Evaluation Scope 

A. Test Pit Investigation – Completed 2017 

B. Soils Testing and Data Analysis - Completed 2017 

C. Baseline Water Quality Analysis - Completed 2017 

D. Estimate of High Water Table - Completed 2017 

E. Test Wick Design and Installation - Proposed 

As part of the Hydrogeologic Evaluation, a test wick will be installed and load tested to assist in 
evaluating the capacity of a full-sized wick.  The approximate location of the test wick is shown on 
Figure 2.  Also shown on Figure 2 are the existing and proposed monitoring well locations for 
observing groundwater levels during the loading test.  The monitoring wells are to be located 
approximately 5, 15, 30, 60 120, 200 and 220 feet from the proposed test wick. 

The test wick will be installed using a drilling rig with 14-inch outside diameter, 8.78-inch inside 
diameter augers.  The borehole will be drilled to approximately 2 feet above the water table or 83 feet 
below land surface (bls).  Once drilled, an internal observation well consisting of 2-inch diameter PVC 
well screen and casing will be installed and centralized in the borehole to the total depth of the 
borehole.  The internal observation well will be installed with approximately 80 feet of continuous slot 
(20-slot) PVC well screen and 5 feet of PVC casing at the top.  As the augers are removed, a washed 
¾-inch stone will be installed between the formation and well screen.  The test wick will be completed 
with protective casing and secured with a concrete pad and locking cover. 

1) 30-Day Loading Test - Proposed 

Once installed, the 30-day loading test will be performed by discharging potable over the gravel at 
the top of the test wick.  The source of potable water will be from the Orleans Water Department. 

The loading test will consist of successively higher loading rates, beginning at approximately 20 
to 25 gallons per minute (gpm).  Each step of the loading test with be increased incrementally 
based on the previous loading rate and water levels observed in the internal monitoring well.  We 
anticipate that each step of the test will last several days, although the goal is to allow water 
levels within the test wick and monitoring well CLS-1 (located approximately 5 feet from the wick) 
to level off before beginning the subsequent step. 

Background water level readings will be collected daily for a minimum of 5 days prior to the start 
of the prolonged loading test.  Background water level readings will be collected from the test 
wick and monitoring wells CLS-1, CLS-5, CLS-6, and LH-1, 

Data loggers will be installed in the test wick and monitoring wells CLS-1, CLS-4, CLS-5, CLS-6, 
and CLS-7 to monitor water levels throughout the loading test.  Monitoring wells CLS-2, CLS-3, 
LH-1, LH-5, MW-9, and MW-14, will also be monitored periodically throughout the test. 
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Manual water level readings will be collected at all of the well locations periodically throughout the 
loading test.  Precipitation data will be collected and recorded daily at the Orleans Water 
Department located approximately 5,200 feet southeast of the 32 Lots Hollow Road.  Water level 
data from USGS monitoring well BMW-22 will be used to provide ambient water levels. 

At the conclusion of the test, water level data will be summarized and analyzed to evaluate 
groundwater mounding and the loading efficiency of the soils underlying the site.  The water level 
data will also be used to design and estimate the capacity of a full sized wick as well as estimate 
the capacity of the site for a groundwater discharge. 

2) Estimated Groundwater Mounding - Proposed 

Data obtained from the site investigations will be analyzed and used to update a numerical 
groundwater flow model to simulate groundwater flow in the vicinity of the proposed discharge.  
The groundwater flow model will use MODFLOW, developed in 1988 by McDonald and Harbaugh 
of the USGS, to compute groundwater flow in an aquifer under different stressors.  Once 
calibrated, groundwater mounding resulting from the discharge of wastewater will be simulated.  
The model will also be used to design the proposed groundwater discharge method, and assess 
potential impacts to sensitive receptors. 

3) Final Report - Proposed 

The Hydrogeological Evaluation Report previously submitted will be updated to include the test 
wick installation and loading test methods.  The updated report will also summarize and updated 
the results of the field investigations, data analysis, groundwater mounding analysis, numerical 
model documentation, and potential impacts to sensitive receptors.  Included will be pertinent 
USGS geologic and hydrogeologic data, estimated depth to bedrock, the location of existing and 
potential water supply wells, water supply protection areas, and pertinent subsurface 
investigations conducted at nearby sites. 

The updated report will also identify watershed recharge areas and boundaries, assess potential 
impacts of nitrogen to receiving waterbodies, and estimate the additional nutrient load to the 
receiving watershed(s).  The groundwater model results will include the lateral extent of the 
groundwater discharge, separation between the ground surface and the mounded water table 
under high water table conditions, groundwater travel times, and potential impacts on 
watershed(s), infrastructure, and potential sensitive receptors. 
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Appendix A 

MassDOT Access Permit No. 5-2017-0056 (Amendment) 
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