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This Technical Memorandum is intended to supplement AECOM’s “Water Demand and Supply
Evaluation, Final Report, Town of Ipswich”, dated February 2019. In the February 2019 report, AECOM
recommended that the Town consider two options for upgrading the existing Browns Well and restoring
it to its permitted capacity as a drinking water source. To be consistent with the 2019 report, we refer to
these as Options 2a and 2b:
2a. Installing a Replacement Well for the Browns Well and Constructing a New Water Transmission
Main to Connect Browns Well to the Existing Water Treatment Plant (WTP); and
2b. Installing a Replacement Well for the Browns Well and Constructing a New Greensand Water
Filtration Plant.
Several important questions in relation to Option 2a remained unanswered at the conclusion of the
February 2019 report. One question was:
·

How would Browns well water interact with surface water from the Dow/Bull Brook reservoir
system if the two were mixed?

Of overriding importance, however, was the question:
·

Would the Town need to make minor or significant modifications to the existing WTP, in terms
of processes and chemical dosages, if Browns Well water were treated at the WTP?

To address these questions, the Town retained AECOM to further evaluate the feasibility of Option 2a
through jar testing. Accordingly, AECOM conducted bench-scale experiments (”jar testing”) to evaluate
the treatability of a blend of 25% water from the Browns Well combined with 75% water from the
reservoir system. In November 2019, AECOM issued a Technical Memorandum (see Attachment 1)
summarizing the results of the bench-scale experiments and concluded the following:
“The results of this testing showed that a blend of 25% Browns Well water with 75% reservoir
raw water was able to be treated using the existing chemicals utilized at the Ipswich WTP and
simulating the existing unit processes. Furthermore, the blending of Browns Well water could in
fact result in a reduction of both PACL and NaOH, although slightly higher doses of chlorine
dioxide may be required.”
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The jar-testing proved to be a worthwhile exercise as it addressed uncertainties expressed in the 2019
report on Water Supply and Demand with respect to Option 2a. However, it is important to note that
the jar-testing was performed in October 2019 when the raw water-quality was relatively good. The jartesting results therefore represent a “snapshot in time” and may not be representative of all waterquality conditions. The jar-testing was done in a non-drought year, during which reservoir water-quality
tends to be better than in drought years. In addition, manganese levels at the Browns Well can exceed 1
mg/l, which is nearly double the level measured during the October 2019 jar-testing. Additional jar
testing should be done to reflect the range of possible water-quality conditions (seasonal and year-toyear) and different blends of Browns and reservoir water.
With the foregoing in mind, AECOM has refined and updated our evaluation of Options 2a and 2b. (See
the following pages.)

Updated Evaluation of Options 2a and 2b
For each option, we first list the generalized project elements, then the advantages and disadvantages,
and finally our Concept-Level Opinion of Capital Cost.
Project Goals
Both Options 2a and 2b would achieve the following goals:
1.
2.
3.
4.

Replace the Browns Well with a new well;
Restore the Browns Well to its permitted capacity of 0.49 million gallons per day (mgd);
Upgrade the Browns Well pumping facilities; and
Reduce levels of manganese in the treated drinking water from Browns Well.

Option 2a. Browns Replacement Well and Transmission to WTP
Generalized Project Elements:
1. Permitting of the replacement well and water-transmission main (permitting through DEP,
Conservation Commission and Massachusetts Highway);
2. Replace the Browns Well (install a 50-ft deep well approximately 15 feet from the existing
Browns Well, using stainless-steel well-casing/screen and glass beads as artificial filter pack);
3. Install 5,700 feet of an estimated 8-inch diameter water-transmission main or re-line the
existing 12-inch diameter cast-iron water main along High Street to connect Browns Well to the
WTP;
4. Upgrade Browns Well pumping facilities (new pump and pumping equipment, electrical, site
work, gate valves and hydrant); and
5. Engineering design, bidding and construction phase services for the above project elements.
Advantages:
1. Achieves all four Project Goals expressed above;
2. Well water blended with reservoir water (25% well water and 75% reservoir water) can be
treated at the existing WTP using existing chemicals and processes;
3. New transmission main will be constructed with non-corrosive materials, such as HDPE or PVC,
or existing transmission main will be re-lined and upgraded;
4. Land acquisition is not required;
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5. Permitting will be limited to DEP permits to construct Replacement Well, local Conservation
Commission permitting to address wetlands protection, Mass. Highway permitting to construct
water main;
6. Based on discussions with the Town, the existing WTP was designed with two process trains (see
Attachment 2), each with a capacity of about 1.25-mgd, for a total capacity of about 2.5 mgd.
Considering that the firm yield of the reservoir system is less than 1 mgd, it appears that the
existing WTP has adequate capacity to accommodate water from the Browns Well. This
conclusion is provisional, subject to the following:
a.

The intent of the two process-train design was to provide redundancy. In the case
where one process train was out-of-service for maintenance or repair, the second
process train would be available for use. An evaluation should be undertaken to confirm
that each train can operate independently.

b.

The Town should fully explore whether the WTP has sufficient capacity to accommodate
the additional flow from Browns Well when one process train is out-of-service.

7. The existing WTP, which was constructed in the mid-1980s and has been operating beyond its
20-year design life, is due for an upgrade. Before upgrading the WTP, the Town intends to
perform a WTP Assessment to evaluate its condition and future needs. The assessment, which is
expected to occur in 2021, presents an opportunity to evaluate how best to incorporate Browns
Well into the upgrade to maximize water-system redundancy and capacity.
8. A review of the record drawings for the existing WTP showed that reserve areas were included
in the design to allow for future expansion of the WTP (see Attachment 3).
9. Selection of Option 2a gives the Utilities Department the opportunity to make one single
request for Town funding for capital improvements related to water treatment, i.e., the upgrade
of the existing WTP. Selection of Option 2b could imply a request to fund the upgrade of the
WTP and a separate request to fund a new greensand plant for the Browns Well.
Disadvantages:
1. Construction of 5,700-foot transmission main or re-lining of existing transmission main would be
needed along High Street to deliver Browns water to the WTP. (This is a disadvantage compared
to Option 2b, which would require only a few hundred feet of new transmission main.)
2. Based on current operating hours at the WTP, Browns Well could only be operated when the
existing WTP is operational. In this case, Browns Well would no longer be a fully independent
source of water supply, and it could no longer provide redundancy if the WTP were out-ofoperation;
3. Based on past similar experience, it is likely that a higher proportion of Browns Well water
(more than 25% Browns water blended with less than 75% reservoir water) could be treated at
the existing WTP, though this has not been confirmed. However, additional chemical systems
may be required. Should this approach prove to be feasible and Browns Well were operated on
its own, operational hours at the WTP would likely increase, which could imply additional
staffing. Browns Well is currently managed independent of the existing WTP and does not
require additional staffing.
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Option 2a, Concept-Level Opinion of Capital Cost (July 2020):
Option 2a Project Costs include:
1. Permitting replacement well and water main;
2. Construction of replacement well;
3. Construction of water main, 5,700 ft;
4. Upgrade Browns Well pumping facilities; and
5. Engineering, design and construction phase services for items 1 through 4, above.
Total Project Costs, Items 1 – 5:

$1.67 M

The concept-level opinion of capital cost was originally estimated at $1.6M in July 2018; this cost
was escalated 4.1% to July 2020 to get $1.67 M. Life cycle costs have not yet been estimated.
Approximate Breakdown of Costs (July 2020)
· Pump Station, replacement well and pumping equipment
· Water main – one mile
· Replacement well – permitting, design, bid, construction services
· Engineering and construction contingency
Total

$ 350,000
$1,050,000
$ 80,000
$ 190,000
$1.67M

Option 2b. Browns Replacement Well and Greensand Filtration Plant
Generalized Project Elements:
1. Permitting for the replacement well and greensand filtration plant (permitting through DEP,
Conservation Commission and Massachusetts Highway);
2. Replace the Browns Well (install a 50-ft deep well approximately 15 feet from the existing
Brown Well with stainless-steel well-casing/screen and glass beads as artificial filter pack);
3. Upgrade Browns Well pumping facilities (new pump and pumping equipment, electrical, site
work, gate valves and hydrant);
4. Construct greensand filtration plant to remove manganese at Lot 009 (Former Woodworth
property), directly across High Street from the Browns Well;
5. Treated water piped to water-distribution system on High Street in front of Lot 009;
6. Backwash residuals discharged to sewer system on High Street 250 feet east of Lot 009; and
7. Engineering design, bidding and construction phase services for the above project elements.
Advantages:
1. Achieves the four Project Goals expressed above on Page 2;
2. Existing water-distribution main is situated on High Street directly in front of Lot 009; therefore,
this option requires minimal new water piping;
3. Existing sewer main is situated on High Street 250 feet east of Lot 009; therefore, this option
requires minimal new sewer piping;
4. Filter backwash water could be partially supplied by water-distribution system piping in High
Street, with the remainder supplied by the operating filter(s) in the new greensand WTP;
5. Independent treatment facility provides redundancy to the water-supply system;
6. The greensand technology typically performs well when treating for manganese, which is the
mineral that is elevated in the water from Browns well; and
7. Land acquisition is not required.
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Disadvantages:
1. Lot 009 is relatively small and bounded by wetlands in the rear; wetlands/buffer zone and lot
size could constrain site development;
2. Pilot-testing would most likely be required;
3. More permitting than Option 2a. Permitting would include DEP permits for Pilot Testing,
Construction of Chemical Treatment Facilities, Construction of Replacement Well; local
Conservation Commission permitting to address wetlands protection; Mass. Highway permitting
to construct water main across High Street; and
4. Additional staffing likely required for new greensand filtration plant.
Option 2b, Concept-Level Opinion of Capital Cost (July 2020):
Option 2b Project Costs include:
1. Permitting replacement well and greensand filtration plant;
2. Construction of replacement well;
3. Construction of new greensand filtration plant;
4. Upgrade Browns Well pumping facilities; and
5. Engineering, design and construction phase services for items 1 through 4, above.
Total Project Costs, Items 1 – 5:

$5.34 M

The concept-level opinion of capital cost was originally estimated at $5.13M in July 2018; this cost
was escalated 4.1% to July 2020 to get $5.3M. Life cycle costs have not yet been estimated.
Approximate Breakdown of Costs (July 2020)
· Browns Pump Station, Replacement well and pumping equipment
· Engineering – well permitting, design, bid, construction services
· Engineering and construction contingency – Pump Station
· Construction of Greensand Plant and Facilities
· Engineering/Owner’s contingency - Greensand Plant
Total

$ 350,000
$ 80,000
$ 190,000
$ 3,300,000
$ 1,400,000
$5.3M

The Redundancy Concern
One of the Town’s concerns in considering Options 2a and 2b is maintaining or improving redundancy in
the water system. Option 2b would improve redundancy in the sense that Browns Well could return to
its permitted capacity, the Well would be independent of all other supplies, and it could be operated
independently of the existing WTP.
However, in considering Option 2a more closely, it appears that the existing WTP has two independent
(redundant) treatment trains for pretreatment and filtration (see Attachment 2). Furthermore, the
design plans for the WTP from 1985 indicate reserve areas for future expansion of pretreatment, filter
and building facilities (Attachment 3). Therefore, it appears likely that both redundancy and treatment
of the 0.49-mgd Browns Well supply could be incorporated into the WTP upgrade. The feasibility,
processes and cost of incorporating the Browns Well into the existing WTP should be considered in the
WTP Assessment prior to upgrading the existing WTP.
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Conclusions:
1. The results from the jar testing indicate that the existing WTP would be capable of reducing the
manganese in Browns Well water when blended with reservoir water, in a proportion of 25%
Browns Well water and 75% reservoir water.
2. Based on past similar experience, it is likely that a higher proportion of Browns Well water (more
than 25% Browns water blended with less than 75% reservoir water) could also be treated at the
existing WTP, though this has not been confirmed.
3. A more extensive jar-testing program should be undertaken to assess seasonal and year-to-year
variations in water-quality of both reservoir water and Browns Well water. The program should also
consider a range of blends of well water and reservoir water.
4. It appears that the existing WTP has adequate capacity to accommodate water from the Browns
Well. However, this issue should be more fully explored before the existing WTP is upgraded. An
evaluation should be undertaken to determine whether each of the two process trains at the
existing WTP can be operated independently and whether the WTP has sufficient capacity to
accommodate the additional flow from Browns Well when one process train is out-of-service.
5. No matter which option is selected, the existing WTP is more than 30 years old and is due for an
upgrade.
6. Before upgrading the WTP, the Town should evaluate how Browns Well (and perhaps other wells)
could be incorporated into the upgrade to maximize water-system redundancy and capacity.
Recommendations:
Based on the foregoing discussion, it appears that Option 2a is the most advantageous, especially in
terms of identified capital cost and feasibility. However, as stated above, several considerations – lifecycle costs, capacity, redundancy and operations – need to be more fully evaluated before the Town
proceeds with Option 2a.
The existing WTP has exceeded its 20-year design life and is due for an upgrade. Before upgrading the
WTP, the Town intends to perform a WTP Assessment to evaluate the existing conditions, the upgrades
required and possible expansion. The WTP Assessment would also present an opportunity to clarify the
implications of incorporating Browns Well water into the WTP upgrade. We recommend that the Town
perform the WTP Assessment so that the Town can move forward with the restoration of the Browns
Well and the upgrade of the WTP. Both projects are fundamental to improving the Town’s water system.
For planning purposes, we provide the following approximate schedule for the WTP upgrade. Note that
either Option 2a or 2b would have approximately the same schedule:
·
·
·
·
·
·
·
·

Procurement of Engineering Services to perform WTP Assessment
WTP Assessment
Town Funding – WTP Design
WTP Design and Cost Estimate
DEP Review and Approval
Town Funding – WTP Construction
WTP Bidding
WTP Construction
Total
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4 4 2 8 3 2 2 16 41 -

6 months
6 months
6 months
10 months
6 months
6 months
3 months
20 months
63 months

Attachments:
Attachment 1 – “Technical Memorandum, Results of Bench Scale Experiments”, AECOM,
November 22, 2019.
Attachment 2 – “Town of Ipswich, Massachusetts, Water Treatment Plant, Pretreatment Plan”,
Sheet M-1, CDM, January 1986.
Attachment 3 – “Town of Ipswich, Massachusetts, Water Treatment Plant, Yard Piping Plan”,
Sheet G-2, CDM, January 1986.
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