
















 

 
 

 

 
 

December 29, 2020 

 

Ms. Sheila Sgarzi, P.E. 
Town Engineer 
Engineering Division, Town Hall 
26 Court Street 
Plymouth, MA 02360 

 
RE: The Walk at Colony Place Development, Plymouth, Massachusetts 
 Supplemental Water System Analyses 

 

Dear Ms. Sgarzi, 

In response to your request, we have completed supplemental water impact analyses in the context 
of a proposed development, The Walk at Colony Place. Since our previous letter dated November 16, 
2020, we have received the following additional information: 

x A letter from Donald Smith of Saxon Partners to Lee Hartmann, Director of Planning and 
Development Town of Plymouth, titled “The Walk at Colony Place” dated December 21, 2020. 
 

x Clarification on the current operational capacity of three water supply sources: Federal 
Furnace Well, Lout Pond Well, and Darby Pond Well. 
 

x Clarification from MassDEP that the four-hour pumping restrictions associated with Darby 
Pond level will remain in effect until all cranberry bog operations cease at the end of 2023. 

Based on our review of this additional information, we continue to note water system capacity risks 
in the northern pressure zones prior to 2024, particularly during late summer, as described below. 

Darby Pond Well Updates 
The Town of Plymouth (the Town) has been coordinating with MassDEP to remove existing pond 
level restrictions that can limit Darby Pond Well production to 4 hours per day of operation. As part 
of this effort, the Town has been purchasing nearby cranberry bogs; however, at least one cranberry 
bog owner may continue to operate through the end of 2023 in accordance with a lease agreement. 
Therefore, MassDEP will continue to require existing Water Management Act (WMA) permit 
requirements remain in effect until all cranberry bog operations cease at the end of 2023.  

Once MassDEP lifts the pond level restrictions, Darby Pond Well is expected to be able to reliably 
operate at its permitted capacity of 0.8 MGD. For the purposes of firm capacity calculations, 
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Environmental Partners has assumed that pond level restrictions will be in effect. Based on previous 
discussions with the Town, we understood that Darby Pond Well could only produce 205,000 gallons 
per day (gpd) when the 4 hour pond level restrictions were in effect; however, based on discussions 
with operators and a review of the 2020 Darby Pond Level Report, Darby Pond Well can actually 
reliably produce 235,000 gpd. 

Environmental Partners conducted further analysis of recent Darby Pond Level Reports. The results 
of this analysis suggest the following: 

1. Pond level restrictions go into effect for several months most years. 2019 was an unusual 
exception when no pond level restriction occurred. 

2. Pond level restrictions typically start in mid- to late summer, typically in the late July to early 
September timeframe. 

3. Pond levels typically recover in the late fall or in the winter so that pond level restrictions are 
no longer required by springtime. 

4. The Town typically follows a pond level management plan, which includes varying monthly 
limits in pumping regardless of pond level. These limits are below the 0.8 MGD permitted 
volume. This management plan has historically helped minimize the pond levels from 
dropping too soon in early Summer. 

Firm Capacity 
In previous analyses, Environmental Partners has calculated firm capacity with the largest source 
offline, consistent with industry standards for water system reliability. For example, the American 
Water Works Associations (AWWA) Manual of Water Supply Practice M31 describes a water system 
as “reliable” if it can deliver required fire flows “with the most critical limiting component out of 
service” under maximum-day demand conditions. In accordance with standard practice, 
Environmental Partners recommends water systems strive to provide reliable water service. 

In our letter dated November 16, 2020, Environmental Partners reported a firm capacity of 5.833 
MGD based on available information of the status of the Town’s water supply sources, which is 
based on data from 2018 and the master plan. However, there are now a few changes as pumping 
capacity varies regularly in between well redevelopment cycles. Currently, Lout Pond Well produces 
a maximum of 0.2 MGD based on hydraulic and water quality restrictions. In addition, Federal 
Furnace Well is now pumping at approximately 100 gpm less than previously reported; the Town is 
planning to rehabilitate the pump and motor soon, and they hope to regain lost capacity. Lastly, 
Darby Pond Well can provide 0.235 MGD during pond level restrictions as previously discussed. 

The calculations for the previous firm capacity (5.833 MGD) as well as the current firm capacity 
(5.570 MGD) and the anticipated firm capacity after Federal Furnace Well is rehabilitated (5.707 
MGD) are depicted in the stacked column chart below. In each column, the capacity of each source is 
listed in MGD, and the total firm capacity is reported in the circled area above. The maximum day 
demand (MDD) of 6.082 MGD is provided as a line for reference. With a capacity of 1.44 MGD, South 
Pond Well #2 is not included in any of these firm capacity calculations since it is the largest source in 
the northern zones. All calculations include the new Forges Field well supply, which was placed 
online in early 2020. 



Page 3 of 8 

 

 
 
 envpartners.com 

Figure 1: Northern Zone Firm Capacity

 
 

Based on a review of the information presented in Figure 1, the northern pressure zones do not 
have the firm capacity to meet maximum-day demands. 

Monthly Demands 
Environmental Partners conducted additional analyses to further identify the most critical times of 
demand in any calendar year. This was conducted by comparing monthly variations in demand to 
Darby Pond Well restrictions and firm capacity limits. Similar to Table 4-8 in Environmental Partners’ 
Draft Water Supply Master Plan (November 2019), Figure 2 below presents the variations in monthly 
demands in the Plymouth Water System from 2013 to 2018. In the figure, the circles represent 
individual monthly data points while the dotted blue line represents the average monthly demand 
as presented in Table 4-8 of the Draft Water Supply Master Plan. This figure also includes horizontal 
lines to represent firm capacity limits for the Northern Pressure Zones as described in the Firm 
Capacity section above. 
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Figure 2: Monthly System Demands & Northern Zone Firm Capacity 

 

While demands are relatively low for most of the year, average monthly system demands often 
exceed approximately 6 MGD in June, July, and August. Since Darby Pond restrictions often go into 
effect in the late summer as discussed above, August and early September are the times of year 
when the water system is most at risk of a supply shortfall.  

Given this precarious situation, it is best to limit late summer demands whenever possible, 
particularly before the Darby Pond Well restrictions are lifted at the end of 2023. The latest available 
construction schedule for the Walk at Colony Place references occupancy beginning in the summer 
of 2022. Environmental Partners recommends that occupancy be delayed until late September 2022 
at a minimum to help preserve available water to meet existing system demands during late 
summer of 2022. (It would be better to postpone occupancy until September 2023, but a delay of at 
least 3 months in 2022 would help reduce the risk of water supply deficits in 2022.) 

We also note that the Town has observed the potential effects of implementing a water ban on 
system demands during a drought. As illustrated in Figure 2, June and July 2016 demands were 
higher than other recent years prior to the implementation of a water ban. After implementing a 
strict water ban, the Town observed below average water demands in the subsequent months. 
Water bans are unpopular, and it can be difficult to predict exact reductions in demands. However, if 
the Town is willing to implement water bans and can achieve a similar level of demand reduction in 
a future water ban, it may be possible to overcome short-term summertime supply issues. 
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Response to Comments 
Environmental Partners provides the following responses to bulleted comments in the December 
21, 2020 letter from Mr. Donald Smith. The original comments are numbered and presented in plain 
text with our response following. 

1. The analysis of new projects is done with extremely conservative assumptions regarding the 
projected water use levels of each proposed project. For example, the analysis for this 
project uses an estimated water usage of 65 gallons per day, when the actual usage in 
similar apartment projects operated by The Hanover Company average less than 47 gallons 
per day (calculations attached). The result is an estimated use that is almost 40% higher than 
Hanover is actually experiencing in similar apartment complexes. That difference then gets 
amplified when a multiple is applied to the estimated average demand to create an 
estimated maximum day demand. We have had a similar experience in our other projects in 
Plymouth, where the estimated gallonage used for the permitting process exceeds the actual 
observed uses once the project is completed by a significant margin (perhaps reflecting the 
fact that the estimated amounts are based on the historic experience from projects that pre-
date the latest water conservation fixtures). 

EP Response 12/28/2020: 65 gpd is standard in Massachusetts for residential consumption 
and is consistent with recently reported residential per-capita water use in Plymouth as 
presented in Table 4-7 of the Draft Water System Master Plan. 

2. The analysis includes the water demand assumptions calculated in the same manner for 
projects that have been proposed but have not proceeded. Some of these projects may not 
proceed for years, if ever (a list of future projects included in the water demand calculations 
is attached). 

EP Response 12/28/2020: Several of the projects have been constructed or are in 
construction, and more may move forward prior to scheduled occupancy of The Walk at 
Colony Place.   

3. The analysis often excludes the benefits of water system improvement measures that have 
already been achieved, including the partial reduction in draws from the Darby Pond area, 
water loss reduction improvements, water conservation measures and the Forges Field 
improvements (a project which we understand alone would completely offset the amounts 
set forth in the FIRM capacity deficit calculations). 

EP Response 12/28/2020: As depicted in Figure 1 above, the firm capacity calculations 
incorporate the supply from Forges Field Well and continue to show a deficit when 
compared to the maximum day demand. 

4. The analysis focusses on a FIRM capacity level that requires the highly unlikely simultaneous 
occurrence of three events: 1) the largest well going offline; 2) the Darby Pond well 
restrictions being triggered; and 3) the water use of all current and proposed projects 
(whether or not built) using water at the Maximum Day demand levels. 
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EP Response 12/28/2020: As discussed in the Firm Capacity section above, the firm capacity 
calculation is standard practice for a water utility. Regardless, the problem is more acute 
than simply the loss of the largest source, South Pond Well #2. In fact, as illustrated in Figure 
3 below, the loss of any one of the Town’s next three largest sources (Bradford Water 
Treatment Plant, North Plymouth Well, or South Pond Well #1) would result in a water 
supply deficit. Furthermore, if the Federal Furnace Well pump upgrades are not as successful 
as hoped, it is possible that the loss of Forges Field Well could also lead to a supply deficit. 

Figure 3: Northern Zone Supply Capacity during Loss of Supply Scenarios 

 

In addition, as discussed in other portions of this letter, Darby Pond Well restrictions are 
typically in effect by mid- to late summer when system demands are high. Therefore, it is 
reasonable to assume that Darby Pond Well can only provide 0.235 MGD during critical 
demand periods. 

Lastly, the analysis considers maximum-day demand as is typical for system reliability 
calculations.  

5. The analysis excludes the fact that there are emergency measures that could be put in place 
in the highly unlikely event of that FIRM capacity calculation becoming relevant. 

EP Response 12/28/2020: As discussed above, a water ban can help reduce water demands; 
however, water bans can be unpopular, can reduce water department revenue, and can 
provide uncertain results. 
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Conclusion  
Mitigation provided by the developer to assist with maintenance and redevelopment of key water 
supplies in the northern zones to maximize capacity should be provided to the Town. As referenced 
in our November 16th letter, the Draft Master Plan, and our July 2020 Water Quality Study, the 
Division and the developer have a range of available mitigation options:  

1. Facilitate the removal of pumping restrictions on the Darby Pond Well and provide backup 
power. As discussed earlier, the Division has made significant progress on purchasing land 
surrounding the pond and permitting with MassDEP to remove the pumping restrictions; 
however, the well also lacks backup power. Given the vulnerability of the existing overhead 
wires, a generator at Darby Pond Well will be particularly important as the well’s permitted 
production capacity increases.  
 

2. Offset additional demands by reducing existing and proposed demands via the installation 
of low-flow fixtures, no-water urinals and drought tolerant landscaping. We understand the 
Developer would install a private well for irrigation purposes. 
 

3. Perform preventative maintenance and provide redundancy for the Deep Water Booster 
Pumping Station pumps and mechanical equipment to ensure the equipment can withstand 
the increased demands proposed for the West Plymouth Pressure Zone. We estimate this 
work to be about $25,000. 
 

4. Complete the planned rehabilitation work at Federal Furnace Well. We estimate this work to 
be about $25,000. 
 

5. Complete upgrades at Lout Pond Well to improve capacity. As referenced in our July 2020 
Water Quality Study, the Division could implement cartridge filters to help treat elevated 
levels of iron in the source water. Alongside this work, the Division could improve hydraulic 
restrictions through a combination of control modifications to minimize high head system 
conditions and physical upgrades to increase pump output. This work could be upwards of 
$700,000. However, we’d suggest an interim hydraulic analysis in the Town’s hydraulic model 
with specific recommendations for increasing the pump and motor prior to proceeding. 
We’d suggest budgeting $10,000 for this study.  
 

6. Implement water conservation measures including developing a Water Balancing/Banking 
Program to offset increased demands. We estimate this work to be about $15,000. 

Based on our analyses and discussions with operators over recent years, we understand that 
reliable water supply is a concern most summers in Plymouth. Once the Town is able to fully 
complete the permitting changes at Darby Pond and implement other recommended water system 
improvements, we anticipate that the water supply situation will improve. Until then, we suggest the 
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Town proceed cautiously with respect to proposed developments, such as The Walk at Colony Place, 
to help maintain water system reliability. 

We thank you for the opportunity to assist you with this important project. Please feel free to 
contact me at (617) 657-0200 or rjt@envpartners.com with any questions or concerns. 

Very truly yours, 
 

 

 

Environmental Partners Group, Inc. 
Ryan J. Trahan 
Senior Principal 
O: 617.657.0200 
E: rjt@envpartners.com 

 

CC: Jonathan Beder 
 Peter Gordon 
 



LWP PLYMOUTH, LLC 
 Live u Work u  Play 
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December	21,	2020	
	
	
	
	
Mr.	Lee	Hartman	
Director	of	Planning	and	Development	
Town of Plymouth 
26 Court Street 
Plymouth, MA  02360 
 
 
Re:	The	Walk	at	Colony	Place;	

	
Dear	Lee:	
		
As	agreed	at	the	last	meeting,	we	would	like	to	assist	with	the	process	of	ensuring	that	the	
Zoning	Board	of	Appeals	is	comfortable	with	the	Town	of	Plymouth’s	ability	to	provide	
water	service	to	this	project.			
	
We	recognize	that	the	Board	will	look	for	that	guidance	from	the	Department	of	Public	
Works	and	the	Town’s	water	consultants	(Environmental	Partners	Group	or	“EP”).		To	that	
end,	we	are	providing	the	construction	schedule	for	the	project	which	should	be	helpful	in	
assessing	the	timing	of	the	project’s	water	usage	alongside	the	many	programs	underway	
for	improvements	to	the	system.	
	
We	have	been	keeping	informed	of	the	Town’s	pro-active	steps	regarding	the	water	supply	
system	and	are	confident	that	this	project	can	be	served	by	that	system.		Both	the	State	
water	permit	documents	and	the	Town’s	extensive	2019	Water	Master	Plan	Report	set	
forth	the	many	measures	that	the	Town	has	been	undertaking	to	ensure	the	Town	can	
continue	to	supply	sufficient	water.			Those	measures	have	been	successful	at	keeping	the	
Town	of	Plymouth	on	track	to	avoid	having	to	ask	Town	Meeting	to	impose	a	water	
moratorium.		
	
Some	of	the	key	considerations	that	we	have	learned	from	our	conversations	with	MaDEP	
and	from	the	various	reports	and	presentations	prepared	by	DPW	and	EP	include:	
	
• The	analysis	of	new	projects	is	done	with	extremely	conservative	assumptions	

regarding	the	projected	water	use	levels	of	each	proposed	project.		For	example,	the	
analysis	for	this	project	uses	an	estimated	water	usage	of	65	gallons	per	day,	when	the	
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actual	usage	in	similar	apartment	projects	operated	by	The	Hanover	Company	average	
less	than	47	gallons	per	day	(calculations	attached).		The	result	is	an	estimated	use	that	
is	almost	40%	higher	than	Hanover	is	actually	experiencing	in	similar	apartment	
complexes.		That	difference	then	gets	amplified	when	a	multiple	is	applied	to	the	
estimated	average	demand	to	create	an	estimated	maximum	day	demand.		We	have	had	
a	similar	experience	in	our	other	projects	in	Plymouth,	where	the	estimated	gallonage	
used	for	the	permitting	process	exceeds	the	actual	observed	uses	once	the	project	is	
completed	by	a	significant	margin	(perhaps	reflecting	the	fact	that	the	estimated	
amounts	are	based	on	the	historic	experience	from	projects	that	pre-date	the	latest	
water	conservation	fixtures).				
	

• The	analysis	includes	the	water	demand	assumptions	calculated	in	the	same	manner	for	
projects	that	have	been	proposed	but	have	not	proceeded.		Some	of	these	projects	may	
not	proceed	for	years,	if	ever	(a	list	of	future	projects	included	in	the	water	demand	
calculations	is	attached).		

	
• The	analysis	often	excludes	the	benefits	of	water	system	improvement	measures	that	

have	already	been	achieved,	including	the	partial	reduction	in	draws	from	the	Darby	
Pond	area,	water	loss	reduction	improvements,	water	conservation	measures	and	the	
Forges	Field	improvements	(a	project	which	we	understand	alone	would	completely	
offset	the	amounts	set	forth	in	the	FIRM	capacity	deficit	calculations).	

	
• The	analysis	focusses	on	a	FIRM	capacity	level	that	requires	the	highly	unlikely	

simultaneous	occurrence	of	three	events:	1)	the	largest	well	going	offline;	2)	the	Darby	
Pond	well	restrictions	being	triggered;	and	3)	the	water	use	of	all	current	and	proposed	
projects	(whether	or	not	built)	using	water	at	the	Maximum	Day	demand	levels.		

	
• The	analysis	excludes	the	fact	that	there	are	emergency	measures	that	could	be	put	in	

place	in	the	highly	unlikely	event	of	that	FIRM	capacity	calculation	becoming	relevant.			
	
I	have	attached	a	slide	from	EP’s	presentation	at	January’s	public	forum	that	we	found	
particularly	helpful	in	illustrating	the	town’s	progress	on	this	front.			The	slide	illustrates	
how	the	FIRM	capacity	deficit	(which,	as	noted	above,	is	calculated	in	an	exceptionally	
conservative	manner	and	is	highly	unlikely	to	ever	be	experienced)	has	been	reduced	in	
recent	years	by	the	Town’s	proactive	approach	to	improving	the	water	system.			
	
As	relates	to	this	particular	permit	application,	EP	reviewed	the	project	and	recommended	
that	it	not	be	approved	without	the	mitigation	in	three	categories	(copy	attached):	

1) Supporting	the	Town’s	acquisition	of	land	around	the	Darby	Pond	Well.		
2) Incorporating	water	conservation	measures	into	the	project	(low	flow	fixtures,	

drought	tolerant	landscaping,	etc.).	
3) Supporting	the	Town’s	water	system	maintenance	program.	

	
In	an	effort	to	work	cooperatively	with	the	Town	of	Plymouth	on	this	permitting	process,	
we	have	agreed	to	include	all	three	of	these	recommended	measures	as	conditions	of	the	
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approval.		The	proposed	conditions	include	a	substantial	financial	contribution	that	the	
Town	can	direct	to	those	water	system	measures	that	will	be	most	effective	and/or	most	
timely	in	increasing	the	water	system	capacity	and/or	reducing	system	water	loss	and/or	
reducing	per	capita	water	usage.					
	
In	addition	to	those	proposed	mitigation	measures,	we	are	agreeable	to	the	approval	
including	a	limitation	that	occupancy	would	not	commence	at	the	project	until	June	of	
2022,	thereby	setting	a	timetable	during	which	additional	progress	would	be	achieved	
under	the	Town’s	many	water	system	improvement	programs.	
	
We	would	be	happy	to	discuss	this	project	in	greater	detail	if	that	would	be	helpful	in	
ensuring	that	the	Zoning	Board	of	Appeals	can	receive	a	document	from	DPW	and	EP	that	
addresses	their	concerns	and	facilitates	the	completion	of	this	permitting	process.	
	
Thank	you	again	for	your	assistance	with	this	project.			
	 	
	
Sincerely,	
	
	
	
Donald	Smith	
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Estimated Demand Forecast, Water System Master Plan, November 2019 
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Mitigation Measures Recommended in EP Review of 11/16/2020 

 
 

Construction Timetable 
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