
Sco$ Horsley 
Water Resources Consultant 

65 Li$le River Road • Cotuit, MA 02635 • 508-364-7818 

July 13, 2022 

Ms. Sarah Mellish, Chair 
Manchester Zoning Board of Appeals 
Manchester Town Hall 
10 Central Street 
Manchester-by-the-Sea, MA 01944-1399 

Re:  ApplicaRon for Comprehensive Permit, The Sanctuary, School Street, Manchester, MA 

Dear Chair Mellish: 
   
On behalf of the Manchester Essex ConservaRon Trust (“METC”), I am wriRng to provide 
comments on the hydrologic impacts of the proposed “Sanctuary” project on the cerRfied 
vernal pools. 

A significant porRon of the project site drains to vernal pools.  The proposed site development 
will change drainage pa$erns due to the construcRon of impervious surfaces and stormwater 
rouRng to various infiltraRon and rain garden structures.   

Vernal pools are highly sensiRve to hydrologic alteraRons.  More specifically, their habitat is 
impacted by alteraRons to hydroperiod – changes in water depth and associated duraRon.  
Hydroperiods are directly related to groundwater recharge rates.  The Spring months of March, 
April, and May are parRcularly criRcal. 

To evaluate the impacts of the proposed project, I developed hydrologic budgets for the 
northern vernal pool under both exisRng and post-development condiRons.  These hydrologic 
budgets are based upon groundwater recharge and discharge rates that are largely responsible 
for water levels within the vernal pool.  I plan to conduct similar analyses for the other vernal 
pools on and surrounding the site. 

Exis%ng Condi%ons:  The northern vernal pool is idenRfied on the site plans with the notaRons 
CVPQ2….  This vernal pool is within the drainage area idenRfied in the Stormwater Report as E-1 
that drains to northern wetlands (Wetlands D) that includes the vernal pool but also areas of 
other adjacent wetlands.  I delineated a more specific drainage area to the vernal pool using the 
“ExisRng CondiRons” plan that shows the vernal pool boundary and site topography (see figure 
1).  The drainage area to the northern vernal pool measures 127,968 square feet. 



 

Figure 1 - Watershed to Northern Vernal Pool (Base Map Exis<ng Condi<ons, Allen & Major) 

To determine the exisRng hydrologic budget, I applied monthly groundwater recharge rates 
during the criRcal Spring period (March – May).  Under exisRng condiRons, recharge during this 
period is high because of snowmelt and minimal transpiraRon by plants.  This period of high 
recharge provides “wet season” hydrologic condiRons that support standing water within the 
vernal pools that support the required wildlife habitat condiRons necessary for vernal pool 
dependent species. 
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Monthly groundwater recharge rates were esRmated based the USGS report, Assessment of 
Ground-Water Resources in the Seacoast Region of New Hampshire, ScienRfic InvesRgaRons 
2008-5222 (see figure 2).  The USGS study area has similar precipitaRon rates (45 inches/year) 
and hydrogeologic characterisRcs (crystalline bedrock overlain by glacial surficial deposits) as 
the project site.   

Although precipitaRon is consistent throughout the year, a combinaRon of spring snowmelt and 
low evapotranspiraRon rates result in high groundwater recharge rates and water levels during 
the spring months.   Figure 2 shows that the mean monthly groundwater recharge rates for the 
months of March, April, and May are reported as 7.85, 1.82, and 1.71 inches respecRvely.  The 
average monthly recharge rate over the enRre year is 0.96 inches.  Applying these recharge 
rates to the vernal pool watershed yields the esRmated monthly volumes of groundwater 
recharge (see Table 1). 

 
Figure 2 - Monthly Groundwater Recharge Rates (USGS, 2009) 
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Table 1 - Monthly Groundwater Recharge Rates and Volumes 

Post-Development Condi%ons:   

To evaluate post-development condiRons, GIS assistance was provided by the Manchester-Essex 
ConservaRon Trust (MECT).  The northern vernal pool watershed map was overlaid on the 
Applicant’s Post-Development, “Proposed Watershed Plan PWS-1”, prepared by Allen & Major 
and included in the Drainage Report dated May 8, 2022 (see figure 3).   

The proposed project includes approximately 60,056 square feet of impervious area within the 
vernal pool watershed.  This represents nearly 50% of the 127,968 square foot watershed.  The 
proposed rouRng of stormwater runoff was calculated in accordance with the Applicant’s 
Drainage Report Recharge CalculaRons (see Table 2 below). 

Table 2 - Proposed Stormwater Rou<ng (Drainage Report, Allen & Major, page 306) 

 

Recharge rate (inches) Recharge volume (cubic feet)

March 7.85 83,712

April 1.82 19,408

May 1.71 18,235

Total (Spring) 11.38 121,356

 4



 
Figure 3 - Watershed Overlay on Drainage Design 

Post development, the majority of the proposed impervious areas within the exisRng vernal 
pool watershed will be routed outside of the vernal pool watershed to the two underground 
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infiltraRon systems  (shown within the P-14 and P-18 subcatchments on the plan).  This system 
is designed to infiltrate the majority of annual runoff from the contribuRng impervious surfaces 
at these locaRons (outside of the vernal pool watershed).  This represents a significant transfer 
of water outside of the hydrologic budget of the vernal pool. 

The drainage from the proposed impervious areas (P-5 and P-6) are also routed outside of the 
vernal pool watershed to Bio-RetenRon Area/Rain Garden #2 located near the entrance on 
School Street.  A smaller porRon of the impervious area within the vernal pool watershed is 
routed to Bio-RetenRon/Rain Garden #1.  However only about half of this rain garden is within 
the vernal pool watershed. 

The post-development hydrologic budget is shown in Table 2.  This analysis indicates that 
significant reducRons in groundwater recharge of 40 – 50% will result from the proposed 
development during the criRcal Spring season.  This will result in lowered water levels and 
impairment of the wildlife habitat condiRons in the northern vernal pool. 

In addiRon, runoff from impervious surfaces in close proximity to the northern vernal pool, 
including road runoff containing salt and sand, polyaromaRc hydrocarbons (PAHCs), 
benzopyrene, and heavy metals associated with Rre rubber and vehicle emissions, will alter the 
water quality of the northern vernal pool, impairing wildlife habitat.  There are no proposed 
BMPs to miRgate these impacts. 

I also concur with Patrick Garner’s July 12, 2022 comments on the Wildlife Study, which note 
that “changes to VPs from nearby development typically include higher saline measurements, 
lower Biological Oxygen Demand (BOD) and higher pH values, which are all detrimental to the 
fauna of vernal pools,” and that “changes to stormwater may increase pool temperatures, 
because short-circuited flows off lawns and unshaded areas are ho$er than stormwater from 
wooded areas.”  These changes from the proposed project will negaRvely impact the water 
quality of the northern vernal pool. 

Please contact me with any quesRons that you have. 

Sincerely, 

 

Sco$ W. Horsley 
Water Resources Consultant 
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Table 3 - Compara<ve Groundwater Recharge (Post-Development versus Pre-Development) - Northern Vernal Pool 


