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Section 1
Introduction
CDM Smith conducted this peer review under the Sewer Planning Assistance contract, signed on
January 6, 2020 by Littleton Electric Light and Water Department who has newly transitioned
into leading all of the Town of Littleton’s Sewer Planning efforts as a result of recent Town
Meeting vote. CDM Smith’s scope included:



Perform a peer review of the Littleton High School Hydrogeologic Evaluation Report
prepared by Weston and Sampson (W&S), the MassDEP Transmittal #X282544, and the
W&S response letter dated May 17, 2019.



Perform a peer review of the proposed treatment facility siting analysis documents
prepared by W&S including the following documents:



•

December 2017 Parcel Inventory Map with table of 33 parcels;

•

December 28, 2017 table of 59 parcels; and

•

Alternative CWERC Siting Analysis Memorandums dated December 13, 2018; February
14, 2019; and June 4, 2019.

Perform a peer review of the W&S prepared Excel file named “Littleton SS Finance Plan
Summary Scenario 2P as sent to the Town October 15, 2018” inclusive of seven (7)
separate tabbed spreadsheets.

This Report provides CDM Smith’s understanding of the previous analysis performed, peer
review comments, and recommendations.
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Section 2
Littleton High School Hydrogeologic Evaluation
(Task A)
CDM Smith performed a peer review of the Littleton High School Hydrogeologic Evaluation
Report prepared by Weston and Sampson (W&S), the MassDEP Transmittal #X282544, and the
W&S response letter dated May 17, 2019.

2.1 Summary of Recommendations
CDM Smith has reviewed the Hydrogeologic Evaluation Report and associated appendices
submitted to the Town of Littleton, MA (the Town) by Weston & Sampson in November 2018.
This report was submitted as a requirement to obtain a groundwater discharge permit for the
Littleton High School property (the Site). The report includes a description of the proposed Site, a
survey of sensitive areas, a description of field and sampling investigations with associated
appendices, and a description of the modeling and analyses completed to determine the
suitability of the Site for recharging treated effluent.
This review finds the analysis completed and documented in the report to be optimistic with
respect to mounding at the Site. The combination of high hydraulic conductivity values with high
recharge values utilized in the groundwater model has produced less mounding at the site, which
we feel could be a risk to the town. The values chosen for these two parameters were based on
limited data and therefore carry a high degree of uncertainty. Under these circumstances, our
team would have used more conservative estimates and/or tested the assumptions with a
sensitivity analysis before making final recommendations as to discharge area capacity. CDM
Smith’s highest priority peer review recommendations are summarized below. Detailed
comments are appended.
Based on this peer review, CDM Smith recommends the following steps be taken:



Monitoring wells WSE-A and WSE-F should be hydraulically tested to refine the estimates
of hydraulic conductivity used in the modeling analyses. This could most easily be done by
slug testing these two wells and analyzing the results to estimate hydraulic conductivity.
Such testing can be performed in a matter of days/weeks and is relatively inexpensive as
compared to the value of the project investigations to date and the importance of the data
to more confidently make future project decisions.



If the results of the hydraulic testing determine hydraulic conductivities to be significantly
lower than those used in the analysis documented in the Hydrogeologic Evaluation Report,
it is recommended that the groundwater model calibration be revisited and treated effluent
recharge scenarios be re-run to determine a more reasonable estimate of the site recharge
capacity.
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Regardless of the hydraulic testing results, we would encourage LELWD to invest in the
preparation of hydraulic groundwater maps showing geographically the simulated depth to
water contours for both present-day and future (with treated effluent recharge) conditions.
Such mapping is a very helpful tool to identify any areas of potential concern. Tables 21 and
23 of the report provide depth to groundwater information at the point locations of the six
monitoring wells used in the analysis and Title 5 septic system locations, but without a
continuous map it is challenging to identify and illustrate any other areas of potential
concern that could impact the site’s hydraulic capacity. Creation of these maps would
require access to the groundwater model in order to post-process results and data from it.

A full copy of the Peer Review of the November 2018 Hydrogeologic Evaluation Report is
included in Appendix A.
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Section 3
Proposed Treatment Facility Siting Analysis (Task B)
CDM Smith performed a peer review of the following documents:



December 2017 Parcel Inventory Map with table of 33 parcels;



December 28, 2017 table of 59 parcels; and



Alternative CWERC Siting Analysis Memorandums dated December 13, 2018; February 14,
2019; and June 4, 2019.

This section includes CDM Smith’s understanding of the previous analysis performed, peer review
comments, and recommendations.

3.1 Understanding of Analysis Performed
The Town of Littleton is evaluating the installation of pressure sewers in the Littleton Common
Sewer District. This area was chosen by the Town for sewering for economic development
reasons. Additional cited benefits include replenishment of the aquifer and reduction in nitrate
levels found in groundwater. The sewer system is being proposed as an “Opt-In/Opt-Out” system,
meaning property owners are not required to tie into the system. A Community Water and
Energy Resource Center (CWERC) is proposed to be constructed to treat wastewater collected
from the Town of Littleton’s sewer system, and other organic material such as food waste, fats
and greases from nearby establishments. The waste products are proposed to be transformed
into renewable energy, reclaimed water, nutrients, and compost. Effluent recharge is proposed at
groundwater recharge fields at the High School athletic fields.
A siting analysis was performed to identify locations within Town that may be suitable to host the
proposed CWERC. The first phase of evaluation used GIS to eliminate parcels from consideration.
Factors that were used for consideration of the CWERC location included:



Parcel greater than two total acres,



Parcel not having significant wetland cover,



Not having agricultural protections,



Not having a conservation designation.

This first set of criteria resulted in 66 parcels. These remaining parcels were then weighted in a
rating system based on the following criteria:



Ownership of parcel (weight 10),



Proximity to sensitive receptors and residences (weight 10),
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Proximity to service area (weight 5),



Proximity to discharge site (weight 5),



Efficiency of energy use (heating, weight 5),



Trucking access distance to 2-lane highway (weight 3),



Trucking access road type (weight 3), and



Need for additional regulatory approvals (weight 3).

These factors were rated and multiplied by weight, resulting in a matrix of sites. The results of
this matrix led to the focus of three (3) best-fit parcels.
1.

39 Ayer Road – DPW/LELWD, Highway Department (Municipally Owned)

2.

149 Ayer Road – Gravel Pit

3.

550 King Street – IBM (Hudson Properties)

The remaining sites were not recommended.
4.

80 Ayer Road – Middlesex Corporation

5.

150 Ayer Road – Farm Field

6.

336 King Street – Littleton Family Dentistry

7.

74/76 Whitcomb Avenue – DPW/LELWD, Highway Department (Municipally Owned)

8.

(0) Great Road – The Point

9.

82 Russell Street – Parks and Recreation Department

10. 30 Porter Road – Open Land on Parcel with One Large Building
11. 194 Ayer Road – Triumph Modular
12. 410 Great Road – Cannon Theatre
13. 7 New Estate Road – Westlawn Cemetery
14. (0) Great Road – Open Land
15. 2 Cataldo Pond Way – Kimball Farm
16. 196 Ayer Road – Agricultural
A brief cost impact summary is provided in the siting analysis that describes impacts on user
rates and betterments. The three memos dated December 13, 2018, February 14, 2019, and June
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4, 2019 each appear to provide updates during the site screening process based on feedback from
the Town as additional sites were evaluated at each update.

3.2 Peer Review Comments
All tables and memos have been reviewed and it is assumed that the final memo (June 4, 2019)
includes final siting recommendations and is therefore the focus of the peer review comments
below.

3.2.1 Memorandum Dated June 4, 2019
3.2.1.1 Rating Category Comments
A definition of the scoring system for the matrix ratings is not provided in the memoranda. It
appears relative ratings range from 1-6 points, with the highest rating being the most favorable.
It is recommended that costs be included as part of the matrix evaluation. Some sites may require
significant fill or grading in order to be considered adequate for construction of the facility. The
costs for land acquisition, site preparation, construction of the treatment facility, conveyance
from the service area to the facility, and from the facility to the recharge site should all be
considered as part of the overall site comparison analysis. The costs would also need to reflect if
the existing High School Plant would need to be kept in service if the CWERC were to be located
east of Route 495. It is recommended that the costs associated with the High School Plant be
considered as part of the rating analysis.
In addition to costs, we would recommend that the site screening analysis incorporate additional
factors including proximity to: Town Aquifer Zoning Overlay District, MassDEP Zone II, and FEMA
Flood Zones.
Rating category peer review comments include the following:



Ownership
Although ownership is an important factor to consider, it may be more cost effective for the
Town to purchase a site, rather than convey a farther distance to a town-owned site. We
would recommend decreasing the weight of the Ownership category.



Proximity to Service Area
The category of “proximity to service area” considers both the distance to the intersection
of King Street/Great Road, the proposed new sewer service area, and the distance to the
existing force main at the High School. It would be beneficial to consider these distances as
two separate categories. If the distance to the existing force main is considered instead of
the distance to the proposed sewer service area, this does not accurately reflect the
pumping and piping required to convey wastewater from the proposed sewer service area
to the proposed CWERC location. This disproportionally weighs site ratings on either side
of town.
It is our understanding that an existing pumping station and force main transports
wastewater from the eastern side of Route 495 to the western side. It is unknown if the
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existing pumping station and force main could handle the proposed flow from the Littleton
Common Sewer Area.
Conveyance force main costs will reflect the difficulty of pumping wastewater as compared
to pumping clean effluent from the treatment facility to the recharge/reuse site.



Heat
It is recommended that heat production and the ability to sell this resource be removed
from the matrix evaluation. A detailed analysis would need to be performed and a clear
commitment of potential source separated organics (SSOs) would be needed to determine
if food waste collection and digestion is a viable option for the relatively small flows and
loads anticipated at the proposed Littleton wastewater treatment facility.
Food waste is currently accepted at the Greater Lawrence Sanitary District, located about
20-25 miles from Littleton. It is not known if there is an additional market for the large
amount of waste needed to make a digester feasible.



Need for Additional Regulatory Approvals
It is our understanding that the “need for additional regulatory approvals” matrix category
considers proximity to NHESP Estimated Habitats of Rare Wildlife areas and wetland
resource areas, per the Evaluation Matrix table in Attachment 1. It is recommended that
consideration for MassDEP Wellhead Protection Areas (Zone II) and Town of Littleton
Aquifer Zoning Overlay District be included in the matrix rating. It is recommended that the
points are lowered for sites located in these well protection areas.
Additionally, proximity to FEMA Flood Zones should be considered in this category. Close
proximity to 100-year and 500-year flood zones would lower the point value in this
category.

3.2.1.2 Specific Site Comments
1.

39 Ayer Road (DPW/LELWD)
a. This site is approximately four miles from the sewer service area. The rating for
“proximity to service area” should be re-evaluated.

2. 149 Ayer Road (Gravel Pit)
a. Wetland area is present on southern half of site (open water and marsh/bog). 500year flood plain area is also located on southern half of site. A NHESP Estimated
Habitats of Rare Wildlife area is located on northern portion of the site. Due to
proximity to these resources, points in “Resource Area” category should be lowered.
b. Distance to Existing Force Main may need to be increased and would therefore
decrease points in the “Proximity to Service Area” and “Proximity to GWD Site”
categories. This additional distance may be necessary in order to locate the facility
with sufficient distance from wetland area located on the site.
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c. The western half of the parcel is located in a MassDEP Zone II area. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to wellhead protection areas.
d. Costs for site excavation and fill would need to be considered in the cost estimate for
this parcel.
3.

550 King Street (IBM, Hudson Properties)
a. It is noted that the current landowner is not interested in selling this parcel. The
points in the “ownership” category should be lowered to reflect this.
b. The distance to wetland resource area appears to be high, as there is a small wetland
area (marsh/bog) on the western side of the site, although the site would likely
provide sufficient distance from resource area.

4.

80 Ayer Road (Middlesex Corp.)
a. The “resource area” category should be lowered as much of the site is located within
200-foot riverfront setback.
b. The eastern side of this parcel is located within the 100-year floodplain. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the floodplain.

5.

150 Ayer Road (Farm Field)
a. Distance to highway should be lowered to 1.5 miles and points for the “trucking
access” category should be increased.
b. This parcel is located within a MassDEP Zone II area. It is recommended that the
points in the “need for additional regulatory approvals” category be decreased to
reflect the proximity to wellhead protection areas.

6.

336 King Street (Littleton Family Dentistry)
a. This parcel is located in the Town’s Aquifer Zoning Overlay District, and in a
MassDEP Zone II area. It is recommended that the points in the “need for additional
regulatory approvals” category be decreased to reflect the proximity to wellhead
protection areas.
b. The northern portion of this site is located in the 100-year floodplain. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the floodplain.

7.

74/76 Whitcomb Avenue (DPW/LELWD, Highway Department)
a. This eastern side of this parcel is located within the 100-year floodplain. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the floodplain.
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b. This parcel is located in the Town’s Aquifer Zoning Overlay District, and in a
MassDEP Zone II area. It is recommended that the points in the “need for additional
regulatory approvals” category be decreased to reflect the proximity to wellhead
protection areas.
8.

(0) Great Road (The Point)
a. Memo indicates owner has no desire to sell property for CWERC site. Ownership
score should be lowered to reflect potential difficulty of land acquisition.
b. The western side of this parcel is located in a NHESP and wetland resource area. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the wetland and NHESP resource
areas.
c. The northern and western portions of this site are located in the 100-year floodplain.
It is recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the floodplain.
d. This parcel is located in the Town’s Aquifer Zoning Overlay District, and the western
portion of the site is located in a MassDEP Zone II area. It is recommended that the
points in the “need for additional regulatory approvals” category be decreased to
reflect the proximity to wellhead protection areas.

9.

82 Russell Street (Parks and Recreation Department)
a. Property is about 1 mile to the intersection of King Street/Great Road, therefore
points should increase in the “proximity to service area” category.
b. Property is approximately 0.5 miles from Route 495, therefore points in the “trucking
access” category should increase.
c. The southern portion of this parcel is located within a 100-year floodplain. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the floodplain.
d. This parcel is located in the Town’s Aquifer Zoning Overlay District, and in a
MassDEP Zone II area. It is recommended that the points in the “need for additional
regulatory approvals” category be decreased to reflect the proximity to wellhead
protection areas.

10. 30 Porter Road (Open Land on Parcel with One Large Building)
a. This parcel is located in the Town’s Aquifer Zoning Overlay District, and in a
MassDEP Zone II area. It is recommended that the points in the “need for additional
regulatory approvals” category be decreased to reflect the proximity to wellhead
protection areas.
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11. 194 Ayer Road (Triumph Modular)
a. No Comments
12. 410 Great Road (Cannon Theatre)
a. No Comments
13. 7 New Estate Road (Westlawn Cemetery)
a. Distance to highway would be about 1 mile, which would increase points in “trucking
access” category.
14. 0 Great Road (Open Land)
a. Wetlands located approximately 300 feet away from parcel. It is recommended that
the points for the “need for additional regulatory approvals” category be reviewed.
15. 2 Cataldo Pond Way (Kimball)
a. The “proximity to service area” category should be re-evaluated.
16. 196 Ayer Road (Agricultural)
a. The western portion of this site is located in a MassDEP Zone II area. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to wellhead protection areas.
b. The eastern portion of this site is located in the 100-year floodplain. It is
recommended that the points in the “need for additional regulatory approvals”
category be decreased to reflect the proximity to the floodplain.

3.3 Recommendations
3.3.1 Confirm Project Purpose
We recommend that the Town of Littleton work with the new wastewater committee to revisit
the purpose of the Town’s wastewater project to help better define the sewer service area. After
this, the Town can revisit the site screening process with additional criteria and revised
weighting.

3.3.2 Review and Confirm Wastewater Needs
The current Littleton wastewater plan identifies the Littleton Common and nearby area as the
proposed sewer service area. The identification of this area appears to be for downtown
revitalization. In addition to this important economically driven sewer area, it would be
advantageous for Littleton to also consider environmental and water quality factors as part of the
wastewater planning process. An expansion of the planned service area might also greatly
improve financial feasibility of the system, which is currently a concern, especially with the optin/out provisions. This should be done as part of confirming the purpose of this project.
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Prior to determining the location of the CWERC, it is recommended that Littleton perform a Needs
Assessment of the whole town to determine the areas of concern for both environmental and
economic reasons. A needs assessment could be performed to develop Areas of Concern related
to wastewater. Example criteria for a full town needs assessment would include:



Proximity to Zone II drinking water zones of contribution,



Onsite septic system design constraints including:
•

Poor soils for leaching

•

Small lots

•

High groundwater

•

Flood Zones,



Onsite septic system failures,



Nitrogen levels in watersheds,



Proximity to freshwater ponds, lakes, and wetlands,



Land uses



•

Industrially zoned areas

•

Commercially zones areas

•

Natural resource areas

•

Protected Habitats

•

Recreation areas

•

Historic/archaeological resources,

Economic Development Areas/Planning Districts/Community Buildout.

This needs assessment analysis could be performed using GIS overlaying baseline data for the
criteria described above. Based on the results of this analysis, Areas of Concern should be
developed and discussed by the Town and considered for wastewater planning.
The needs assessment would lead to the development of a proposed sewer system area, and the
corresponding wastewater flows for current and future conditions using actual water use data
versus Title 5 flows.
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3.3.3 Review Collection and Treatment System Technologies
After identifying the collection system area based on water quality and economic concerns
throughout the Town of Littleton, technologies should be reviewed for collection, treatment, and
effluent recharge systems. The final flow and anticipated loads should be used as part of this
evaluation.
The Town should evaluate the most cost-effective long-term collection system technology and
consider important variables such as future buildout flow estimates, topography, whether high
groundwater exists, and amount of labor and associated equipment required to maintain a sewer
system. Examples of types of collection systems that should be considered include conventional
gravity sewers, low pressure sewers, vacuum sewers, STEP or STEG systems, and hybrid systems.
Similarly, the Town should review treatment technology options based on the flow and loads
anticipated. Examples of treatment technologies include sequencing batch reactors (SBR),
oxidation ditches (OD), membrane bioreactors (MBR), and trickling filters (TF).
Once the treatment system is defined, a detailed analysis should be performed to see if a digester
is feasible for the anticipated flow in Littleton and whether actual organic waste streams exist to
feed the digester.
It is also recommended that Littleton consider regional opportunities to work with neighboring
communities. The closest existing wastewater treatment facility is the Ayer WWTF. An evaluation
could be performed to determine the costs and feasibility of sending wastewater from Littleton to
Ayer for treatment. This would provide a good comparison alternative to the Littleton-only
option.

3.3.4 Siting of Wastewater Treatment Facility
After determining the Town’s flows and loads, and type of collection and treatment technologies
to be used, the wastewater treatment facility should be sited. The previous analysis can be
expanded to include additional factors as mention in Section 2.2 in order to find the best suited
parcel for the town’s treatment facility.

3.3.5 Develop Recommended Plan
The final step in the needs assessment process would be for the Town to create their
Recommended Plan. This plan would include the sewer collection areas, treatment and recharge
locations, sewer phasing plan, and cost recovery plan. The cost recovery program would discuss
the Town’s plan to pay for the capital and operational and maintenance costs of the new sewer
and wastewater treatment utility. Potential alterative revenue sources can be considered at that
time.
We believe that this stepped approach will be the best option for the Town to develop their
Recommended Plan that meets the needs of the community from both the water quality and
economic perspectives.
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Section 4
Littleton Finance Task (Task C)
This section includes general comments provided on the Littleton Smart Sewers Finance
Summary Scenario 2P as sent to the Town on October15, 2019 (spreadsheets dated September
26, 2019) inclusive of seven separate tabbed spreadsheets. Comments are provided in order of
the finance plan presented in the tabbed spreadsheets.

4.1 Peer Review Comments
4.1.1 Project Costs
1. Project costs for Scenario 2P are presented as January 2019 values and total $27.4 Million.
Costs should be projected ahead to at least mid-point of construction using a 3 to 5
percent annually cost escalator. Also, only a 10 percent contingency has been included
which is low for the conceptual stage of the program and is more indicative of a 90
percent complete design. These factors will increase the overall project cost.
2. The estimated cost of the wastewater treatment facility (WWTF) is $6.3 Million prior to
adding anaerobic digestion and heat recovery components. A quick reference check from
the “Comparison of Costs for Wastewater Management Systems Applicable to Cape Cod”
by AECOM dated April 2010 and the cost survey for 35 WWTFs would indicate a cost for a
150,000 gpd average annual flow WWTF to be around $13.5 Million in year 2022 costs.
Without detail of the Littleton WWTF cost it would appear that the value carried is on the
low side.
3. The cost for the force main to convey wastewater to the WWTF of $1.3 Million as noted in
the W&S siting memo dated June 4, 2019 does not appear in the itemized list of project
costs and so that may need to be added to the $27.4 Million total.

4.1.2 Funding & Contributions
1. The spreadsheet for funding contributions assumed a MassWorks Grant of $3.0 Million. It
appears the Town received a MassWorks Grant for the Littleton Common Smart Sewer
Project in September 2018 for $1.5 Million. We are not clear as to whether an additional
MassWorks Grant is expected or why this lower value was not included in the 2019
accounting.
2. We are not sure of the EDA funding assumed to be $2.5 Million. Assuming this is an
Economic Development Administration grant we are familiar with these grants and know
that they come with several strings attached governing how the money can be utilized
which could impact how that cost is factored into the overall accounting. Potential grant
restrictions should be clarified.
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3. We are not sure of the status of other grants assumed to be acquired or Town
contributions. It is important to understand their status and restrictions since all of the
listed grants total over $6.7 Million which is deducted from the total program cost of
$27.4 Million or a finance plan developed around $20.7 Million.

4.1.3 Net Capital Costs
1. The capital costs are divided into financing for the design and permitting and the on-lot
grinder pump units (assumed non-eligible SRF costs) at 4 percent interest bonding and
for two construction packages funded through the State Revolving Fund (SRF) loan
program at 2 percent interest bonding. This split seems reasonable. Bonds appear to have
been assumed over 20 years. However, the SRF program does allow the option now for 30
years to help make projects more affordable. This option was not utilized. Also, most 2
percent SRF loans carry an administrative fee of 0.25 percent or a 2.25 percent interest
loan. Rates should be confirmed, and the 30-year bond evaluated.

4.1.4 Annual Costs – Debt Service
1. When looking at debt service it is always important to consider several factors that
include:1. Means to recover costs to pay debt; 2. Affordability of selected method(s); 3.
Number of rate payers involved in paying costs; 4. Return on project investment; and 5.
How conservative are the assumptions and calculations utilized in the planning in case
something doesn’t come to fruition.
2. It appears the debt financing assumptions are different on the summary page versus
those shown on the back-up calculation page (Sheet 2) regarding interest rates but both
use 20-year bonds. Interest rates should be clarified.

4.1.5 Annual Costs – Operation & Maintenance
1. The operation and maintenance costs are based on unit costs per gallon of wastewater
which is typical at this conceptual stage. That is how the costs are generated for the
WWTF as well as the non-potable reuse water, grease/fog processing, septage processing,
and food waste processing. Some unit costs are not shown (collection system).
2. The unit operation and maintenance costs are multiplied by the applicable unit quantity.
However, the cost starts in Year 2 using 75,000 gpd of wastewater even though projected
wastewater doesn’t hit that capacity until Year 8 (Sheet 5) and similarly the O&M costs
use 150,000 gpd in Year 6 even though the wastewater flow projection is 100,000 gpd in
Year 30. It is not clear why this approach was taken other than to perhaps indicate that
much of the O&M would be a fixed cost (versus flow variable) and thus costs are
conservative.
3. All O&M costs (and associated revenues) are shown to be at their maximum value in Year
3 but clearly the wastewater treatment facility is not at capacity at that point and there is
no indication of impacts to the facility from that timeline. This methodology needs to be
further understood.
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4.1.6 Annual Revenues
1. The annual revenues can be divided into two categories: cost recovery components and
revenue streams. The cost recovery components include general Town fund payments,
betterment payments, connection fees, inspection fees, sewer user charges, sewer user
charge debt service and privilege fees. In Year 4 this component contributes 68 percent to
the annual income and 78 percent in the maximum Year 8. The revenue stream includes
tipping fees received from FOG/grease, septage and source separated organics, energy
revenues from heat recovery, electricity generated and energy credits, and offset
payments for use of non-potable reuse water. In Year 4 this accounts for 32 percent of the
income and drops to 22 percent in Year 8 as these income values are held essentially
constant for the 30-year period. It is not clear how reliable these revenue projections are
at this time.
2. The cost recovery use of betterments and user charges accounts for 46 to 53 percent of
the income during the 30-year period. The betterment was held at $23,000 per EDU
which per the note (Sheet 4) is artificially below the real cost per parcel. That could be
considered a high percentage based on the opt-in or opt-out policy. A sensitivity analysis
should be considered.
3. The percentages from tipping fees and offset revenues could also be considered high since
there is no requirement for organics to be brought to the facility and our understanding is
most of those organics are disposed of now with local farmers for minimal or no cost.

4.1.7 Smart Sewer Operating Fund
1. The smart sewer operating fund shows a deficit occurring in Year 14 (Sheet 1). That
includes an optimistic revenue stream starting in Year 2 and for the rest of the 28 years
and a significant amount of betterments appearing to be paid off in Year 2. This fund is
based on the cost components above and the associated comments noted will have a
direct impact on this bottom line.

4.2 Summary Comments on Finance Plan for Scenario 2P
1. The finance plan as presented in the seven spreadsheets reviewed appears to be very
detailed in some cost components which makes it difficult to fully understand without the
background leading to that level of detail. It is unusual at this conceptual stage to have
that detail level and gives the impression that certain components are much further along
than others.
2. Overall the finance plan appears to be optimistic in regard to potential revenue streams
that will fund a major portion of the program as proposed. As a minimum some sensitivity
analyses should be conducted to evaluate impacts to the plan should any of the revenues
not come to fruition.
3. The overall project cost is reduced based on several projected grants to be received. The
status of those grants is unclear as well as the constraints on their use that may exist.
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Their status should be evaluated, and total project funding cost estimates updated as
needed.
4. It is unclear as to how many actual parcels and resultant equivalent dwelling units (EDUs)
will be included. It is also unclear whether the parcels represent existing or projected
future development as the numbers seem to be different in some calculations.
Additionally, the opt-in and opt-out policy can have a major impact on the affordability of
this program. This policy should be revisited and potentially expanded to not only include
economic development areas but environmental improvements to water quality (Long
Pond) or protection areas (groundwater supply wells or surface waters) that would add
more users and help address affordability.
5. The proposed $1,300 annual user fee per EDU is on the high end considering the 2017
Tighe and Bond Sewer Rate Survey reports the average annual sewer user fee in
Massachusetts is $862. The proposed betterment of $23,000 per EDU seems reasonable
but as noted doesn’t cover project costs.
6. The overall project costs appear to be low but minimal detail is available to evaluate how
those costs were developed.
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Technical Memorandum for Task A
To:

Littleton Electric Light and Water Department (LELWD)

From:

Matt Gamache, P.E., D.WRE
David F. Young, P.E., BCEE

Date:

March 17, 2020

Subject:

Peer Review of the November 2018 Hydrogeologic Evaluation Report

Summary of Recommendations
CDM Smith has reviewed the Hydrogeologic Evaluation Report and associated appendices
submitted to the Town of Littleton, MA (the Town) by Weston & Sampson in November 2018. This
report was submitted as a requirement to obtain a groundwater discharge permit for the Littleton
High School property (the Site). The report includes a description of the proposed Site, a survey of
sensitive areas, a description of field and sampling investigations with associated appendices, and a
description of the modeling and analyses completed to determine the suitability of the Site for
recharging treated effluent.
This review finds the analysis completed and documented in the report to be optimistic with
respect to mounding at the Site. The combination of high hydraulic conductivity values with high
recharge values utilized in the groundwater model has produced less mounding at the site, which
we feel could be a risk to LELWD. The values chosen for these two parameters were based on
limited data and therefore carry a high degree of uncertainty. Under these circumstances, our team
would have used more conservative estimates and/or tested the assumptions with a sensitivity
analysis before making final recommendations as to discharge area capacity. CDM Smith’s highest
priority peer review recommendations are summarized below. Additional detailed discussion and
peer review comments follow later in this memorandum.
Based on this peer review, CDM Smith recommends the following steps be taken:

▪

Monitoring wells WSE-A and WSE-F should be hydraulically tested to refine the estimates of
hydraulic conductivity used in the analyses. This could most easily be done by slug testing
these two wells and analyzing the results to estimate hydraulic conductivity. Such testing can
be performed in a matter of days/weeks and is relatively inexpensive as compared to the
value of the project investigations to date and the importance of the data to more confidently
make future project decisions.
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▪

If the results of the hydraulic testing determine hydraulic conductivities to be significantly
lower than those used in the analysis documented in the Hydrogeologic Evaluation Report, it
is recommended that the groundwater model calibration be revisited and treated effluent
recharge scenarios be re-run to determine a more reasonable estimate of the site capacity.

▪

Regardless of the hydraulic testing results, we would encourage LELWD to invest in the
preparation of hydraulic groundwater maps showing geographically the simulated depth to
water contours for both present-day and future (with treated effluent recharge) conditions.
Such mapping is a very helpful tool in to identifying any areas of potential concern. Tables 21
and 23 of the report provides depth to groundwater information at the point locations of the
six monitoring wells used in the analysis and Title 5 septic system locations, but without a
continuous map it is challenging to identify and illustrate any other areas of potential concern
that could impact the site’s hydraulic capacity. Creation of these maps would require access
to the groundwater model in order to post-process results and data from it.

A more detailed assessment of the report is included in the below sections.

Hydraulic Conductivity
The hydraulic conductivity value used to characterize the soils receiving effluent recharge (used in
groundwater model layer 1) was 250 ft/day, based on sieve analyses of three samples taken from
monitoring well WSE-A within the vadose zone at depths of 14 to 16 feet, 34 to 36 feet, and 44 to 46
feet below ground surface (bgs) and one sample taken from WSE-F at a depth of 44 to 46 feet bgs.
With the water table situated at a depth of 47 feet bgs, and less than 5 feet of mounding predicted
by the groundwater model at the point of application, the soil samples taken from 44 to 46 feet bgs
would be the most relevant. These samples taken from 44 to 46 feet bgs from each well yielded a
range of 20 to 45 ft/day following the Shepard and Fair-Hatch calculations, which is an order of
magnitude less than 250 ft/day used in the model. In the absence of hydraulic testing data, we
would have used the more conservative range of 20 to 45 ft/day hydraulic conductivity estimates
taken from just above the water table to represent model layer 1.
The underlying Silty Sand layer situated from 47 to 52 feet bgs (based on the lithologic log from
WSE-A and plotted on Cross Section A-A’ in the report) was sampled and hydraulic conductivity
values of 1 to 2 ft/day (Shepard method) and 148 to 164 ft/day (Fair-Hatch method) were
estimated at WSE-A and WSE-E. The groundwater model utilized a value of 20 ft/day for this unit.
The D50 for the two samples (WSE-A 49 to 51 feet bgs and WSE-E 14 to 16 feet bgs) were
‘estimated’ values as stated in Appendix C and therefore carry a higher degree of uncertainty.
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The use of horizontal hydraulic conductivity values of 250 and 20 ft/day for Layers 1 and 2 of the
groundwater model, respectively, at the site has led to a maximum predicted mound height of 3.06
feet and minimal off-site impacts. If these hydraulic conductivity values were lowered, the
simulated rise in water table elevation on- and off-site would be higher. It is possible that higher
simulated mounding related to lower hydraulic conductivity values would not change the
conclusions of the analysis with respect to potential impacts or the capacity of the site, but this
cannot be determined without making additional model runs.
The model calibration is likely not dependent on these high values because (1) model layer 1 at the
site is within the vadose zone during the model calibration simulation and not a factor in the
computation of simulated heads at WSE-A or WSE-F; and (2) a similar solution (in terms of the
simulated head generated for model calibration) is likely attainable when pairing a lower recharge
rate with lower hydraulic conductivities.
As noted in the Summary of Recommendations, CDM Smith recommends that monitoring wells
WSE-A and WSE-F be hydraulically tested to more confidently confirm, or if necessary refine, the
estimates of hydraulic conductivity used in the analysis.

Recharge
A value of 20.5 inches per year (ipy) was used for recharge in the groundwater model. This is the
only input of water to the model as the remaining boundaries are either no-flow or sinks where
groundwater is removed from the model. The Report stated reasoning for this single input value is
excerpted below:
In the Littleton region, annual average precipitation is 43.97 ipy. Potential Evapotranspiration
(PET) can be as much as half of this value. However, Actual Evapotranspiration (AET) is
significantly less as a function of the variables discussed above. Particularly, in regions of welldraining sand and gravel, AET will be much less than PET. Runoff, reaching as much as 25% of
precipitation in some areas, also strongly affects the amount of recharge. A final value of 20.5
ipy or 50% of the average annual precipitation was used to calibrate this model.
By comparison, Brackley and Hansen (USGS Hydraulic Investigation Atlas HP-276,1977) provide
the following estimate of groundwater recharge to the abutting Nashua River basin:
The average yearly precipitation for the Nashua River basin is 44 inches of which roughly half
evaporates or transpires. Of the remaining 22 inches, 14 inches recharges the groundwater
and comprises the baseflow to area streams.
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Because the 14 ipy estimate is a basin wide average (which includes till and stratified deposits), and
the study area is primarily aquifer materials, this 14 ipy value is likely on the lower end of the
estimate for an average year for the study area. While it is uncertain whether the 20.5 ipy value
used in the analysis is appropriate for the site and vicinity, this relatively high value is anticonservative with respect to mounding and potential adverse environmental impacts. This is
because a relatively high recharge value must be paired with relatively high hydraulic
conductivities to produce an acceptable steady-state calibration. Lower values should have been
tested during calibration and documented in the report. Since only a steady-state calibration was
conducted, the solution presented is not unique and could be attained with different
recharge/hydraulic conductivity/streambed conductance values.
As noted in the Summary of Recommendations, if the hydraulic testing of WSE-A and WSE-F yield
hydraulic conductivities significantly lower than those used in the analysis, it is recommended that
the groundwater model calibration be revisited with an openness to the possibility of lower
recharge values. Once complete, effluent recharge scenarios should be rerun and a map of
simulated depth to water should be created based on these results. We feel this step would give
LELWD more confidence in the data and estimates, which will be key for LELWD to make smart
project decisions going forward.

Presentation of Results
Tables 21 and 23 of the report shows the ‘difference between ground surface and mounded
seasonal high groundwater table’ at discrete points within the model domain. The range of these
depths to water was 0.07 to 47.7 feet. Based on our experience, we recommend the creation of two
maps of simulated depth to water representing present-day conditions and the treated effluent
recharge scenario. These maps would show contours spanning the entire model domain to better
illustrate where depth to water is low and of concern.

Additional Detailed Peer Review Comments
CDM Smith offer the following additional peer review comments of the Hydrogeology report for
LELWD’s consideration.
1. It is unclear whether the model simulated 195,827 gallons per day (gpd) or 244,784 gpd of
treated effluent recharge in the analysis.
2. A watershed boundary delineation should be provided to justify the placement of the model
domain boundaries.
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3. A cross section of the model layers, present-day and future implementation water tables should
be provided.
4. The total phosphorous value of 4.87 mg/L merits additional discussion. This value is very high.
5. In Table 12, the Beaver Brook stage is noted to be 215.9/24. It is unclear what the “/24” is
referring to.
6. The calibrated RMS error is approximately 25% of the range of values. While calibration targets
vary from site to site, it is typical to strive for this number to be less than 10% when relying
solely on steady-state calibration.
7. The scatterplot following Table 18 is difficult to read and fully comprehend.
8. Section 6.8.2 is difficult to understand. We believe the first statement is inaccurate. The
groundwater model simulates the application of recharge to the water table. It does not
simulate the “assimilation of treated effluent into the leaching chambers.” Second, the
groundwater model does simulate groundwater discharge to streams, as summarized in the
mass balance table on the previous page. Third, there are additional packages within
MODFLOW that handle wetlands and other surface water bodies with more rigor if that was
desired.
9. The public supply wells lie outside of the model domain. Further discussion is needed regarding
the statement that “no public water supplies, or Zone II Wellhead Protection Areas will be
impacted downgradient of a proposed subsurface discharge”, particularly with Figure 12
showing elevated nitrogen concentrations throughout the model domain.

Summary
Based on our experience siting and modeling treated effluent recharge sites, we believe the
hydraulic properties used in the analysis have the potential to be too optimistic with respect to
water table mounding and related potential impacts. We recommend taking a step-wise approach
to gain more confidence in, and reduce the uncertainty associated with, these values. The primary
objective of the recommendations made in this memo is to refine the estimate of the capacity of the
proposed site prior to making additional investments towards its future use.
Our team is available to discuss this peer review, either by phone or at our upcoming meeting in
March. Should LELWD wish to proceed with the recommended testing and map preparation we
would be happy to prepare a scope of work.
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