
August 17, 2020 
 
Mr. Robert E. Moore, Jr.  
Environmental Health Technician 
City of Haverhill Conservation Department 
City Hall Room 300 
4 Summer Street 
Haverhill, MA 01830 

RE: PEER REVIEW SERVICES 
PROPOSED DEVELOPMENT STORMWATER AND DRAINAGE REVIEW 

LOT 4A RESEARCH DRIVE, HAVERHILL, MASSACHUSETTS 
 
Dear Mr. Moore: 
As requested by the City of Haverhill, CEI has completed a follow-up review of 
the materials and information listed below for the Proposed Distribution Center 
located at Lot 4A Research Drive in Haverhill, MA. Our review focuses on 
design elements of the proposed project that pertain to the stormwater 
management design and potential hydrologic impacts to resource areas, based on 
the following information furnished to the Conservation Commission: 
  
1. A Notice of Intent entitled “Proposed Distribution Center located at Lot 4A 

Research Drive in Haverhill, MA" revised August 4, 2020, prepared by 
Hayes Engineering Inc. 

2. Drawings entitled “Plan to Accompany Notice of Intent in Haverhill, Mass. 
Research Drive, Lot 4A Proposed Distribution Center" revision date August 
4, 2020, prepared by Hayes Engineering, Inc. 

CEI offers the following follow-up comments relative to the proposed 
Distribution Center: 

Standard 1: No new stormwater conveyances (e.g. outfalls) may discharge 
untreated stormwater directly to or cause erosion in wetlands or waters of the 
Commonwealth.  

1. Backup calculations are needed to confirm the Water Quality Volume 
(WQV) provided by the sediment forebay. 
 
It appears the gate valve for the proposed 6” perforated drain pipe, which 
connects the forebay to the outlet control structure, remains closed during 
normal operations and opened to dewater the forebay and wet pond, 
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possibly for maintenance. When closed, a foot of water is maintained 
above the bottom of the forebay and wet basin. 
 
The wet basin storage volume provided in the HydroCAD model 
accounts for the 1’ of standing water but it’s not clear if this loss of 
storage volume is accounted for in the (WQV) calculations provided for 
the forebay. 
 
Comment Addressed 
 

Standard 2: Stormwater management systems shall be designed so that post-
development peak discharge rates do not exceed pre-development peak discharge 
rates. 
 

2. The HydroCAD model indicates the total watershed area for proposed 
development condition is greater than existing condition. The proposed 
and existing watershed areas should match.  
 
Comment Addressed 

3. Design point locations should be included on the existing and proposed 
watershed maps. 

Comment Addressed 

4. The subcatchment area delineations for existing and proposed conditions 
are limited to the property boundaries. The natural drainage area for the 
site extends to the adjacent property located to the northeast. HydroCAD 
subcatchment areas should include the upgradient drainage area beyond 
the property boundaries to properly model the stormwater runoff which 
comes onto the site during each storm event. 

Follow-up Comment 
The applicant has addressed two of the areas of concern however the 
upslope area to the northeast of the site, beyond the area of work, directs 
stormwater runoff onto the site in the existing condition and in the 
proposed condition is intercepted by the retaining wall and/or underdrain. 
 
We recommend that calculations be performed to confirm the appropriate 
sizing/handling of the runoff conveyed to the top of the retaining wall 
and/or underdrain. 
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5. The proposed condition subcatchment area P6 should be revised to 
account for proposed grading and retaining wall along the north side of 
the driveway. Runoff from the northern portion P6 would flow toward the 
retaining wall and either be collected by the underdrain, which discharges 
to a proposed double catch basin that discharges to the wet pond, or flow 
along the wall until it reaches the embankment (south end of the retaining 
wall) where it would be directed onto the driveway and collected by the 
double catch basin. The HydroCAD model should be revised to account 
for an increase in stormwater flow from P6 to the proposed wet basin.  

Follow-up Comment 
Since stormwater runoff from a portion of Subcatchment P6 is not routed 
through the wet pond in the HydroCAD model, it is assumed the 
proposed grading above the wall and/or the underdrain will provide the 
sufficient capacity to convey both groundwater and excess stormwater 
runoff generated from this drainage area during each storm event to 
prevent runoff from flowing over the wall or onto the driveway or 
parking lot. If the underdrain is intended to convey these flows please 
confirm wall backfill materials and the size of the pipe will adequately 
convey these flows. 

6. Does the HydroCAD model account for groundwater base flow being 
collected by the underdrain pipe along the northern-eastern side of the 
proposed parking lot and driveway? 

See follow-up comments above. 

7. The Inflow for DMH8 does not account for the flow coming from roof 
drains. The HydroCAD model should be revised to reflect the drayage 
design and account for an increased outflow from DMH8 when sizing of 
the proposed downstream level spreader. 

Note: The HydroCAD model does account for the roof drain flow as 
an Inflow to the wet basin during each storm event, it just wasn’t 
routed through the DMH. 

No response required 

8. The existing wooded areas are modelled in HydroCAD as fair condition 
with a Curve Number (CN) of 80. Fair condition for wooded areas is 
described as land that is grazed with some forest litter covering the soil. 
Wooded areas at the site are not grazed and include dense underbrush 
which would represent good condition. The CN values for existing 
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wooded areas used in the HydroCAD model should be revised to 
represent good condition. 

Comment Addressed 

9. The remaining existing cover type (excluding the paved driveway) at the 
site would fall under the description for brush in fair condition which is 
50-75% ground cover (brush-weed-grass). 
 
Comment Addressed 
 

Standard 3: Loss of annual recharge to groundwater shall be eliminated or 
minimized through the use of infiltration measures. 
 
The Applicant indicates the soils on site are classified as hydrologic soils group 
D and do not provide suitable soils to promote groundwater recharge. The 
proposed wet basin will promote infiltration to the extent that the underlying soil 
will allow. 
 

10. The proposed development will require a significant cut at the north end 
of the site that is at its deepest approximately 20 feet below existing 
grade. In reviewing the test pit soil evaluations, depth to groundwater is 
approximately 4’ to 6’ across the site. The proposed cut may impact the 
wetland on the northeast side of the site. The proposed design includes an 
underdrain along the proposed parking lot and driveway which could 
lower the natural groundwater elevation and result in dewatering the 
upslope wetland resource area. We recommend the applicant address the 
potential for this impact. 
 
Follow-up Comment 
See responses above regarding handling of runoff. The applicant’s 
wetland scientist’s follow-up report indicates that the wetland area of 
concern will not be impacted due to the likely lower groundwater 
elevation and is more supported by the nature of the soils retaining water 
than being supported by groundwater base flow. We concur that due to 
the sloping nature of the topography within the wetland that this is a 
reasonable conclusion. 
 

11. Additional concern for groundwater recharge occurs along the wetland 
resource area located to the west of the proposed building. Lowering the 
grade below the existing groundwater elevation will impact base flow to 
this area of the wetland.  The proposed building foundation and 
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underdrain along the perimeter of the building will further dewater the 
upslope area and redirect groundwater downstream of the wetland area. 
The proposed drainage design does not include a recharge component to 
help restore the natural drainage/recharge conditions for this resource 
area.  
 
CEI recommends including a drainage feature along the western side of 
the building or adjacent to the parking lot to provide/maintain base flow 
to the wetland. The Applicant may consider directing roof runoff to an 
infiltration BMP or level spreader to help alleviate this concern. 
 
Follow-up Comment 
The Applicant states the underdrain on the western side of the building 
will provide recharge to the westerly wetland to the extent the soil allows. 
 
The underdrain detail shows a perforated pipe backfilled with a sand 
cushion and topped with granular fill. This design doesn’t include a 
storage/infiltration component, such as a bed of crushed stone. The 
underdrain pipe appears to be designed control the level of groundwater 
adjacent to building and direct it downstream of the wetlands.  
 
Use of an infiltration trench downstream of the proposed VortSentry 
pretreatment unit would be an example of a practical method to provide 
stormwater infiltration and restore base flow to the wetland. For example, 
the proposed level spreader could include a crushed stone bed to collect 
stormwater and promote infiltration. 

Standard 4: Stormwater management systems shall be designed to remove 80% 
of the average annual post-construction load of Total Suspended Solids (TSS).   

12. A TSS Removal Calculation Worksheet was not included for 
Subcatchment P5G, however, calculations were provided to demonstrate 
the proposed VortSentry unit provides the required TSS removal. 
 
No response required 

Standard 5: For Land Uses with Higher Potential Pollutant Loads (LUHPPL), 
source control and pollution prevention shall be implemented. 
 

13. The proposed project does meet thresholds or characteristics of a 
LUHPPL. The proposed drainage calculations account for the LUHPPL 
requirement to treat 1” of runoff to size stormwater treatment BMPs to 
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provide adequate WQV and 44% TSS removal prior to discharging to an 
infiltration BMP. 
 
No response required 
 

14. CEI recommends installing emergency shut-off valves upstream of the 
sediment forebay and VortSentry (VS1) to isolate the drainage system in 
the event an accidental spill were to occur at the proposed distribution 
facility. 
  
Follow-up Comment 
The response states the catch basins will provide 375 gallons of storage in 
case of a spill, which is equivalent to the 4 foot sump volume. This 
assumes the basins are completely free of sediment and do not have 
standing water in the sumps. If the sumps are filled or partially filled with 
sediment and water, or if the spill were to occur during a storm event, the 
storage in the basins may not provide sufficient volume to contain an 
accidental spill at the facility. The shut off valve will provide a means to 
isolate the drainage system from the downstream wet pond and wetland 
area. 

 
Standard 6: Stormwater discharges near or to any critical area require the use of 
the specific source control and pollution prevention measures and the specific 
structural stormwater best management practices.  

15. There are no discharges to Critical Area from the proposed project. 
 
Standard 8: A plan to control construction-related impacts including erosion, 
sedimentation and other pollutant sources during construction and land 
disturbance activities. 

The Applicant has submitted a report entitled, Storm Water Pollution Prevention 
Plan for Construction Activities. The report includes measures to control 
construction-related impacts such as erosion, sedimentation and other pollution 
sources related to construction activities. 
 

16. Locations of proposed temporary stockpiles and staging areas should be 
shown on the Layout Plan. 
 
Comment Addressed 
 

17. CEI recommends using compost filled silt sock to replace the proposed 
straw wattles. 
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a. The term straw wattle and silt wattle should be replaced with 

compost filled silt sock in the Storm Water Pollution Prevention 
Plan. 

Follow-up Comment 
The response indicates silt fence will be supplemented with stump 
grindings and monitored along with erosion control blankets. Straw 
wattles remain specified and CEI recommends using compost filled silt 
sock due to its heavier materials to provide better stability and durability 
during construction activities. 

18. A crushed stone construction entrance is needed for all proposed 
entrance/exit locations and should be shown on the Layout Plan. 

a. A detail of the construction entrance should be added to the plans. 

Comment Addressed 
 

19. Silt sacks are needed for all existing catch basins along Creek Brook 
Drive and Research Drive during the construction period and be 
maintained until the site is fully stabilized. 

a. A detail of the silt sack should be added to the plans. 

Comment Addressed 
 

20. Due to the close proximity of the wetland areas to proposed disturbed 
areas, CEI recommends a double row of sediment controls along the west 
and south limit of work perimeter.  

Follow-up Comment 
CEI recommends a row of silt sock to be backed by silt fence along the 
limit of perimeter in addition to the proposed stump grindings and erosion 
control blankets. 

21. CEI recommends temporary construction fencing or orange snow fence 
along the perimeter of work to identify the 25’ No Disturb buffer 
boundary.  

a. Installation of temporary construction fencing should be included 
in the Construction Schedule prior to site clearing activities in 
order to establish the limit of work. 
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Follow-up Comment 
The Applicant’s response indicates this protective measure will not be 
included in the plan to mitigate potential construction-related impacts to 
adjacent resource areas. 

Standard 9: A long-term operation and maintenance plan shall be 
developed and implemented to ensure that stormwater management systems 
function as designed. 

 
The Applicant has provided an Operation & Maintenance Plan Long-Term 
Pollution Prevention Plan and that addresses measures to maintain the 
proposed stormwater BMPs and drainage management system. 
 

22. Snow storage areas indicated on the Layout Plan do not appear 
adequately sized to contain the snow piles that would be generated from 
the parking areas and driveway. 
 
Follow-up Comment 
The revised snow storage locations appear to be reduced near the wet 
pond and slightly increased on the north end of the proposed parking 
areas. The area provided for snow storage still appears inadequate for the 
area of the site that will require snow removal. 

23. The snow storage area identified adjacent to the parking lot located to the 
west of the building would not receive pretreatment prior to snow melt 
flowing into the adjacent wetland. 
 
Follow-up Comment 
The plan shows snow storage pulled back onto the parking lot but it 
doesn’t appear fencing is proposed to prevent snow from being plowed 
into the BMP or resource area.  
  

24. CEI recommend including a chain-link fence or equivalent barrier to be 
installed along the top perimeter of the proposed retaining wall that is 
located adjacent to the wet basin to prevent snow piles from being pushed 
into the basin. Snow melt requires pretreatment prior to flowing into the 
basin. 
 
Comment Addressed 

 
Standard 10: All illicit discharges to the stormwater management system 
are prohibited. 
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25. The Applicant should furnish documentation of illicit discharge 
inspections to the Conservation Commission upon completing 
construction of the drainage system. Any pipe connections or other 
discharges into the system should be noted and described at the time of 
the inspection, and any connection that cannot be accounted for should be 
further evaluated as a potential illicit connection.   
 
Comment Addressed 
 

General Comments 

26. A portion of the proposed building is with the 50’ No Build wetland 
buffer zone. 
 
Follow-up Comment 
The Applicant’s response indicates the proposed construction will 
maintain activities outside of the 25-foot no-disturb zone have little 
impact to the wetlands. CEI recommends installation of temporary 
construction fencing or orange snow fence along the perimeter of work to 
identify the 25’ No Disturb buffer boundary. Fencing will provide a 
visual aid to prevent encroachment during construction activities. 
 

27. The proposed development will require areas to be significantly cut to the 
north and filled along the south end of the proposed building. The cut is 
approximately 20 feet below existing grade and the fill is approximately 
14 feet above existing grade at the southwest corner of the building. 
Retaining walls are proposed along the south and west sides of the 
building since the 25’ No Disturb buffer to the wetlands would prevent a 
graded slope. The retaining wall along the west side of the building is 
located immediately along the buffer and would likely encroach into the 
buffer during construction. We recommend a conservative construction 
buffer be maintained to the 25’ No Disturb Zone. 
 
Follow-up Comment 

 See Follow-up Comment 26. 

 
28. The proposed grading below the retaining walls and around the proposed 

wet basin results in steep slopes that are greater than 3:1 with erosion 
control blankets proposed to help stabilize these areas. This is a large area 
that is immediately adjacent to the 25’ No Disturb buffer and would need 
to be closely monitored during the construction phase until vegetation is 
sufficiently established to stabilize the slopes. A riprap strip along the 
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slope may be needed to provide a more stable base to support the 
proposed fill material and prevent channeling into the wetland. 
 
Comment Addressed 
The Applicant’s response indicates the proposed slopes are 3:1 and will 
install erosion control blankets with supplemental stump grindings to 
stabilize embankments. 

29. The proposed wet basin is designed with a 10’ wide riprap emergency 
spillway intended to control the location where stormwater would flow 
out of the wet basin if the outlet control structure fails to convey 
stormwater flows. The overflow includes riprap at the top of the proposed 
berm but does not continue down the embankment, which does not 
provide scour protection on the downstream side of the berm.  

Riprap and underlying filter fabric should extend to the base of the 
berm to armor the embankment and prevent scouring. 

a. Backup calculations and detail are needed for the wet basin 
emergency spillway to confirm it is appropriately sized to 
convey flow during storm events if the outlet control 
structure became clogged or failed.  

Follow-up Comment 
The Applicant’s response indicates the proposed emergency spillway is 
within the outlet control structure and will provide sufficient flow to 
convey the 100-year storm in the event that the two operating orifices 
were blocked.  

The proposed weir design does not account for the possibility of the 18” 
outlet pipe from getting blocked or obstructed. If the outlet pipe were 
obstructed the built-in weir would not function as designed and could 
result in uncontrolled overflow from the wet pond. If an emergency 
spillway is not included in the design to convey stormwater, the overflow 
could erode the embankment and potentially compromise its structural 
integrity. 

30. Emergency spillway elevation does not provide 1’ of freeboard to the top 
of berm. Spillway elevation = 59.80’; top of berm = 60.00’ 
 
Follow-up Comment 

 See comment above. 
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31. The rim elevation (double grate) included in the Outlet Control Structure 
detail does not match the elevation provided on the Utility Plan sheet. 
 
Comment Addressed 
 

32. The proposed forebay is designed with a 10’ wide riprap weir which is 
intended to allow stormwater to flow out of the forebay and into the wet 
pond if the outlet pipe fails to convey stormwater flows. The overflow 
includes riprap at the top of the proposed berm but does not continue 
down the embankment. Additional riprap and underlying filter fabric 
should extend to the base of the berm to armor the embankment and 
prevent scouring. 

b. Backup calculations and detail are needed for the forebay 
spillway to confirm it is appropriately sized to convey flow 
entering the forebay during storm events. 

Follow-up Comment 
The plan and detail shows riprap extending down the embankment with 
4”-7” stone being proposed without filter fabric. The stone size appears 
adequate for the peak flow rates but the width needs to be confirmed to 
make sure it doesn’t spread beyond the proposed 10 foot width in order to 
prevent potential channeling along the edges of the spillway.  

 CEI did not find calculations associated with the spillway width design 
included with the supplemental NOI documents. Design guidance 
provided in the Massachusetts Stormwater Handbook may require the 
level spreader width to be increased to 15 feet. This should be confirmed 
and reflected on the design plans if needed. 

33. A 15’ wide maintenance access is included along the top of berm for the 
wet basin. Due to the large size, it’s not clear how equipment will be able 
to reach the bottom of the basin to maintain/remove vegetation and 
sediment. The plan show 30-40’ of slope between the top of berm and 
bottom of the basin. Typical maintenance equipment (mini excavator) 
does not have reach to access the entire basin and driving equipment into 
a wet pond for maintenance is not a feasible option. This is also a concern 
for maintenance access to the sediment forebay. 
 
Comment Addressed 
Applicant indicates the bottom of the pond can be accessed by a small 
machine and consulted with the site contractor to confirm maintenance 
access could be easily performed. 
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34. Design calculations should be provided for sizing the proposed 

underdrain pipes along the building foundation and norther side of the 
proposed parking lot and driveway to accommodate groundwater flow.  

Follow-up Comment 
The Applicant states the underdrain pipe will provide sufficient flow 
capacity. 
 

35. Design Calculations should be provided for sizing level spreaders. 
 
Follow-up Comment 
All level spreader widths should be labelled on the design plans or details. 
See Follow-up Comment 32. 
 

36. The level spreader detail should include anchored filter fabric below the 
riprap pad and additional riprap on the downstream side of the granite 
curb to help stabilize the slope and prevent scouring. 
 
Comment Addressed 

 
37. The stone check dam detail should include filter fabric below the stone 

and anchored into underlying soil. 
 
Comment Addressed 

 
38. A double catch basin detail needs to be added to the plans. 

 
Comment Addressed 
 

39. The depth of cover over the 36” HDPE drain pipe at DMH7 is just over 
one foot. This is a concern due to the traffic volume and weight of trucks 
accessing the driveway. 
 
Comment Addressed 

 
Pipe invert elevations were revised on Sheet 5 to provide additional 
cover. The elevations should also be updated in the wet basin detail 
included on Sheet 10 to avoid potential confusion. 
 

40. The Grading Plan indicated the top of the proposed retaining wall that is 
between the wet basin and parking lot has a top of wall elevation between 
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70’ and 74’. The adjacent parking lot appear to be 3’ to 4’ higher than the 
wall in the area of the 77’ contour. 
 
Comment Addressed 
 

Wetland Boundaries 
41. During a site visit, CEI could not confirm the proposed wetland 

boundaries because there were no wetland flags present at the site to 
confirm the boundary provided on the design plans. Wooden stakes were 
present to indicate the 25’ No Disturb Zone but some of them appeared to 
be within 25’ of wetland resource areas. The buffer distance could not be 
confirmed without the wetland flags being present as a point of reference. 

 
a. CEI recommends wetland boundaries be properly flagged at 

the site and reviewed by a certified wetland scientist to 
confirm the boundary and associated No Disturb and No 
Build Zones. 

 
Follow-up Comment 
The Applicant was told the ORAD issued by the Conservation 
Commission is still in effect and the replacement of the flags is not 
required.  

 
As previously stated, placement of the staked 25-foot No Disturb Zone 
cannot be confirmed without the wetland flags. 

 
If you have any questions or comments regarding this report please contact me at 
508-281-5160. 
Sincerely, 
  
COMPREHENSIVE ENVIRONMENTAL INC 

 
Curt Busto 
Project Engineer 
 

 
 
Matt Lundsted P.E. 
Principal Engineer 


