
March 29, 2019 
 
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 

SITE ACCESS PLAN – 1104 BROADWAY 
HAVERHILL, MASSACHUSETTS 

 
Dear Mr. Moore: 
As requested by the City of Haverhill, CEI has completed a technical review of 
the materials and information listed below for the proposed Site Access Plan at 
1104 Broadway in Haverhill, MA. Our review focuses on design elements of the 
proposed project that pertain to the stormwater management design, based on the 
following information furnished to the Conservation Commission: 

1. Drawings entitled “Site Access Plan", Sheets 1-6, revised date: February 28, 
2019, prepared by Christiansen & Sergi. 

2. Stormwater Report entitled “Stormwater Management Report, Site Access 
Plan, 1104 Broadway, Haverhill, Massachusetts, revised date: February 28, 
2019, prepared by Christiansen & Sergi. 

CEI offers the following comments relative to the proposed project: 
 
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. There are no new untreated stormwater discharges. Deep sump catch 
basins, Contech CDS treatment units, a sediment forebay and 
infiltration basins are proposed to provide stormwater treatment. 

 
Standard 2: Stormwater management systems shall be designed so that post-
development peak discharge rates do not exceed pre-development peak discharge 
rates. 
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2. The HydroCAD model indicates the total area for proposed 
development watershed is greater than the existing watershed. The 
existing and proposed development watershed areas should match. 

Follow-up Comment 
The total watershed area for the proposed condition has not been 
corrected in the model. Areas for existing and proposed 
conditions should match.  
 

3. A saturated hydraulic conductivity of 40 inches per minute (Basins 
1) and 30 inches per minute (Basins 2 and 3) were used to calculate 
the available Recharge Volume and Drawdown times. These in-situ 
rates are based on soil infiltration tests performed at each of the 
proposed infiltration basin locations and represent Hydrologic Soil 
Group A (HSG), with rapid infiltration rates.  

 
The HydroCAD model uses CN values that represent HSG C 
(moderate infiltration rate) to model stormwater runoff while 
exfiltration rates are represented as HSG A soil. The soil type used to 
model the runoff from existing and proposed development conditions 
should be consistent with the in-situ test pit observations made on 
site. 
 
Using CN values that represent HSG C soils will generate larger 
peak runoff and total volumes and results in a conservative design 
for sizing the infiltration basins, however, these CN values also 
increase runoff under existing conditions. Since impervious surfaces 
are modelled with the same CN value (no infiltration), soil type does 
not affect runoff.  However, runoff from pervious surfaces is reduced 
when CN values represent HSG A soils (rapid infiltration) as 
compared to HSG C soils (moderate infiltration). Therefore, revising 
the model with CN values that represent HSG A soils will have a 
greater effect on decreasing runoff under existing conditions since 
pervious surface areas make up a greater proportion of the drainage 
area than surface areas under the proposed conditions.  
 
Comment Addressed 
Soil evaluation logs were provided to support the infiltration test 
results for each of the proposed infiltration basin locations. As 
previously stated, using CN values for HSG C soils will generate 
larger runoff volumes when modelling the drainage areas, which 
require the basins to be sized larger to capture the required 
recharge volume. The rapid infiltration rates observed during 
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the tests allow the basins to meet the required 72 hour drawdown 
time. 
 
Follow-up Comment 
The drainage design relies on the high infiltration rates of the 
underlying soils at each basin to infiltrate the recharge volume 
and help attenuate peak flows. How will the basins maintain the 
high infiltration rate during winter and early spring conditions 
when the ground remains frozen or has a layer of frost below the 
surface? The design should include a stand pipe or similar device 
that penetrates the surface at each basin to convey runoff to the 
underlying soils, below the frost line. 

 
4. CN values for all surface types assigned in the HydroCAD model 

should be consistent for existing and proposed conditions. The CN 
value for a “brush” area was modelled as poor under the existing 
conditions and fair under proposed conditions. All CN values used in 
the model should be verified. 

Comment Addressed 
 
5. Design point locations should be shown on the Plan of Existing and 

Proposed Drainage Conditions. 
 
Comment Addressed 

 
6. The Plan of Proposed Drainage Conditions does not include a 

subcatchment label in the area of the proposed wetland replication. Is 
this are included in the P1D subcatchment? 

 
Comment Addressed 

 
Standard 3: Loss of annual recharge to groundwater shall be eliminated or 
minimized through the use of infiltration measures. 
 
The Applicant has furnished documentation regarding the compliance of the 
proposed stormwater management system with the required recharge volume 
requirements of the Massachusetts Stormwater Handbook. 
 

7. Section IV of the Stormwater Management Report includes 
infiltration test results but does not include soils evaluations or 
observed elevations of Seasonal High Groundwater. Test pits are 
required to evaluate soil texture and the seasonal high groundwater 



Mr. Robert E. Moore, Jr. 
March 29, 2019 

Page 4 of 11 
 

elevation and confirm the proposed infiltration systems will work as 
designed. 

a. Test pit evaluations need to be performed to an elevation at 
least 4 feet below the proposed bottom of the infiltration 
systems (See comment below), 

b. Soil test pit logs are needed with redoximorphic feature 
observations included,  

c. Include ground elevation of each test pit location and 
estimated seasonal high groundwater elevation. 

Comment addressed 
 
Follow-up Comment 
Where are TP19-A and TP19-b located? 
 

8. The Required Recharge Volume calculation uses a Target Depth of 
0.25 inches, which represents HSG C (moderate infiltration rate). 
However the saturated hydraulic conductivity rates used to calculate 
the Available Recharge Volume represent HSG A, with rapid 
infiltration rates. These rates are based on in-situ soil infiltration tests 
performed at each of the proposed infiltration basin locations.  
 
The Required Recharge Volume calculation should be consistent 
with the in-situ infiltration tests and use a Target Depth that 
represents HSG A soils. 
 
Comment Addressed 

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

9. A TSS Removal Calculation Worksheet was provided with 
appropriate removal rates for the proposed stormwater treatment 
BMPs. The proposed drainage design meets the 80% annual TSS 
removal requirement. 

Follow-up Comment 
If the proposed use of the new school campus falls under the 
definition of LUHPPL, TSS removal and Water Quality Volume 
standards would change based on the Standard 5 requirements. 
 

Standard 5: For Land Uses with Higher Potential Pollutant Loads (LUHPPL), 
source control and pollution prevention shall be implemented. 
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10. It is not clear if the intended use of the site will ultimately be defined 
as a LUHPPL. Stormwater discharges from LUHPPL require 
specific structural BMPs that are suitable for treatment from such 
land uses. The Applicant should verify whether or not the intended 
use of the site falls within the LUHPPL definition. 

 
Follow-up Comment 
This needs to be evaluated based on the future use of the upland 
as area of the parcel for the development of the new school 
campus. The proposed drainage design could be affected if the 
proposed use falls is determined to be a LUHPPL. 

 
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.  
 

11. The Stormwater Management Report provided by the Applicant did 
not include information regarding the potential for discharging near 
or to any critical area. The applicant should provide the required 
information to the Conservation Commission.  

 
Has this information been provided? 

 
Standard 7: Redevelopments projects are required to meet the Massachusetts 
Stormwater Management Standards only to the maximum extent practicable. 
 

12. Standard 7 does not apply, the proposed project is a new 
development. 

 
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 Pollution Prevention and Operation and 
Maintenance Plan – Construction Phase with measures to control construction-
related impacts such as erosion, sedimentation and other pollution sources related 
to construction activities. 

13. The following Construction Period controls should be 
included/revised in the O&M Plan and Erosion and Sediment 
Control Notes on the design plans. 
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a. Include a requirement: Contractor shall be required to store 
additional sediment controls (e.g. silt sack, silt socks, silt fence, 
erosion control netting) on site to be used for replacing damaged 
sediment controls or installed as directed by the City’s inspector 
to provide additional protective measures. 
 

b. Measures should be taken during the construction period to 
protect areas where proposed Infiltration Basins are located 
during the construction period.  
 
i. Prevent excessive compaction by construction vehicles. 

 
ii. Prohibit the discharge of water from dewatering activities to 

these facilities. 
 

iii. Prohibit discharge of stormwater into these facilities until the 
contributing areas are stabilized, unless specific measures are 
provided for protecting and restoring the infiltration surface. 

Comments have not been addressed. 

14. The Spill Prevention Plan should include with the Pollution 
Prevention Plan. Appropriate local and state agency emergency 
contacts with phone numbers should be included with spill 
prevention information in order to properly report a spill or 
accidental exposure. 
  
Comment has not been addressed. 
 

15. The project is subject to the NPDES Construction General Permit 
issued by EPA. The site owner and the contractor are each 
considered "operators" under that permit, and each will need to file a 
Notice of Intent for coverage under that permit.  Prior to filing a 
Notice of Intent, the applicant and its contractor must prepare a 
Stormwater Pollution Plan (SWPPP). 

 
a. The Applicant shall provide the Conservation Commission 

with a copy of the SWPPP before land disturbance 
commences. 
 

b. The Applicant shall provide the Commission with evidence 
that all "operators" (as defined in the NPDES Construction 
General Permit) have filed for coverage under the permit. 
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c. The Applicant shall obtain authorization from the 

Conservation Commission or its agent prior to filing a Notice 
of Termination under the EPA permit.  

 
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 a Pollution Prevention and Operation and 
Maintenance Plan – Post Construction Phase with measures to maintain the 
proposed stormwater BMPs on an annual basis. 

 
16. Operation and Maintenance procedures should include maintenance 

log sheets for each BMP to help maintenance personnel record 
annual inspection and maintenance activities that are performed on 
the stormwater management system.  

 
Comment Addressed 

 
Standard 10: All illicit discharges to the stormwater management system 
are prohibited. 

17. The Applicant has acknowledged that documentation of illicit 
discharge inspections will be furnish to the Conservation 
Commission. 

General Comments 

18. The proposed plans include construction of a stream/wetland 
crossing. A detail of the culvert is included on the design plans but 
no information regarding design considerations was provided. CEI 
recommends the Applicant review MassDOT Design of Bridges and 
Culverts for Wildlife Passage at Freshwater Streams for guidance 
when designing the proposed culvert crossing. 

 
a. The Notice of Intent (NOI) submitted for the proposed 

project should include information regarding buffer zone and 
resource area impacts (temporary and permanent), 

b. A callout on Sheet 2, showing more detail of the stream 
crossing, would be helpful to identify stream channel 
boundaries, fill areas and proposed box culvert alignment, 
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c. A detail and profile of the proposed box culvert crossing 
should be included with more detailed information: 

i. elevations and dimensions of the existing stream 
channel cross-section (upstream and downstream),  

ii. profile with elevations indicating the bottom slope of 
the stream channel and proposed box culvert,  

iii. bank full width and bank full depth 
d. Design criteria and backup calculations for sizing the 

proposed box culvert should be provided for review, 
e. Demonstrate how the box culvert design meets the required 

minimum openness values for the stream crossing, 
f. The box culvert detail includes 2-feet of soil placed along the 

bottom of the culvert, which has high scour potential. The 
material placed along the bottom of the culvert should match 
the existing stream channel to provide a natural bottom 
substrate, 

g. The box culvert design should to consider the need to 
maintain continuity between the stream and wetland area 
being crossed in order to maintain wildlife passage, 

h. Have any studies or information been compiled on the stream 
and wetland area to identify the potential impacts of the 
proposed crossing on wildlife and wetland habitat? 

Comments have not been addressed 

Documentation and backup calculations should be provided 
that demonstrate the proposed bridge crossing meets 
MassDOT design standards.  

Include elevation and dimensions in the Bridge Detail. 

Include double row of sediment/erosion controls. 

19. There are two types of sediment control details included on Sheet 5 
but it is not clear where each type is being proposed on the plans. 
Due to the close proximity and crossing of wetland areas, CEI 
recommends using a compost-filled silt sock, backed by silt fence to 
provide additional protection during the construction period. 

Comment Addressed 
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20. A double row of sediment controls on either side of the wetland 
crossing is recommended to provide additional protection during the 
construction period.  

Comment not addressed 

21. Sediment controls should extend the entire perimeter of the proposed 
limit of disturbance to provide a visual barrier and help prevent 
encroachment of construction equipment and materials into the 
wetland areas and buffer zones. 

 
Comment addressed 

 
22. Proposed sediment controls should be installed at the outlet of all 

drainage pipes during the construction period to help contain 
sediment that enters the drainage system during site construction. 
Sediment controls can be removed once site has been fully stabilized. 

 
Comment not addressed 

 
23. The Erosion and Sediment Control Plan shows check dams are 

proposed along the eastern edge of the driveway. Is siltsoxx 
proposed for check dams? If so, indicate that on the plan sheet label. 
If not, a typical detail of the proposed check dam is needed. 
 
Comment has not been addressed.  
 
Label should be revised to indicate the proposed material for 
check dams. A detail should be included on the plans. 
 

24. Detail of the proposed Stone for Pipe Ends should include a layer of 
filter fabric between the rip-rap stone and existing soil to prevent 
scouring. 
 
Comment addressed 
 
Follow-up comment 
A stone pad is needed for the pipe outlet at the proposed forebay. 

 
25. Detail of the proposed Emergency Spillway should include a layer of 

filter fabric between the rip-rap stone and existing soil to prevent 
scouring. 
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Comment addressed 

26. Invert elevation for each drain outlet pipe needs to be added to the 
Grading and Drainage Plans. 
 
Comment not addressed 
 
Follow-up Comment 
Additional spot elevations are needed for infiltration basin 
spillway and forebay spillway. 
 
The contours between the forebay and Infiltration Basin 3 do not 
form a spillway at a lower elevation to the top of berm. Contours 
should return on either side of the spillway and a spot elevation 
is needed to show proposed top of spillway elevation. 
 

27. The Infiltration/Detention Basin detail includes a 4” underdrain pipe. 
This pipe is not shown on the plans and may not be required since 
the infiltration tests conducted at each basin location found highly 
permeable soils. If the underdrain is being proposed, the location and 
invert information should be provided on the Grading and Drainage 
Plan Sheets. 

 
Comment addressed 

 
28. Staging and stockpile areas need to be included on the Erosion and 

Sediment Control Plan. These areas should be surrounded by 
sediment controls. 

Sediment controls should be installed around the entire 
perimeter of each stockpile location. 
 

29. A table with the types of proposed planting for the Wetland 
Replication Area was included on Sheet 6 but the Wetland 
Replication Detail does not identify the location or number of each 
plan being proposed. CEI recommends a more detailed Wetland 
Restoration Plan, showing proposed plantings and soil specifications, 
be submitted for review. 

Has a detailed planting plan been submitted for review?  
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30. Specifications of the hydroseed conservation mix proposed along the 
stream bank restoration and driveway shoulders should be submitted 
to the Commission for approval. 

 
Has hydroseed mix been submitted for review? 

 
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 
 
 


