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December 3, 2021 
File: 195602271 

Attention: Rod Melanson  
Director-Planning, Development & Codes 
Town of Topsham 
100 Main Street 
Topsham, ME 04086 

Dear Mr. Melanson, 

Reference: Response to Site Design Associates December 1, 2021, Technical Review Comments 

Noted below are responses to the technical review comments found in the Site Design Associates technical 

review letter of December 1, 2021. Our understanding is that final resolution of these comments can come 

after approval but before plan signature. 

A. General 

1) Generally, NFPA 1 requires a minimum 20 ft wide emergency access to the site, unless another 
width is approved by the authority having jurisdiction. We assume the fire chef is satisfied with the 
16 ft wide access road proposed. We also noted that the detail for the access drive reflects an 
aggregate depth of 10”-24”, with no fabric or other structural support. Typically, 12” of subbase 
gravel and 3” of base gravel would be the minimum expected. We recommend a minimum 
aggregate depth of 15” be specified, versus the 10” shown, in order to provide further support for 
emergency vehicles. 

RESPONSE: Plans will be modified to provide a minimum of 15” of depth. 

2) The documents indicate that the operational, permanent access to the site will be from the 
intersection of Bay Park Drive and Lovers Lane. An improved access matching the width of the 
internal roads should be clearly shown on the site plans. We recommend a paved apron 50 ft in 
length be installed at the intersection with Lovers Lane. 

RESPONSE: Post construction, the project will be visited a few times a year for mowing and 
maintenance. The existing entrance from the intersection of Bay Park Drive and Lovers Lane is 
sufficient for that purpose and no paving is needed. 

3) The actual extent of site grading is unclear. Will the entire site be stripped and regraded? The extent 
of this should be clarified and shown on the drawings. 

RESPONSE: The area within the fence line will be grubbed. However, the majority of the site will not 
have any grading requirements. Areas of anticipated grading are depicted by finish grade contours and 
spot elevations on sheets C-3 and C-4. 
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4) All of the “North” drawings are missing the plan information in the lower left corner above the match 
line. 

RESPONSE: Plans will be adjusted to depict all project areas in the vicinity of the match line. 

5) Given the scale of the project, the planning board should consider requiring that the applicant retain 
a third party inspector in accordance with DEP protocol, similar to the BTWD, Highland Green, and 
MSAD 75 high school projects. 

RESPONSE: The project anticipates a third party inspector will be required by MDEP. 

6) The Vegetation Management Plan suggests that herbicide use is an option for management. 
Section 225-60.19.E.3. of the code appears to prohibit the use of herbicides. 

RESPONSE: No herbicides will be used on site. 

7) We have attached a copy of the DEP Stormwater Application Checklist. This should be reviewed 
and the plans and documentation updated as necessary. 

RESPONSE: Plans and documentation will be updated as necessary. 

8) The stormwater management plan indicates that because the cover type characteristics within the 
project area will not change significantly, there will be no significant change in the stormwater runoff 
rate from the site. Further, the stormwater report states that “there will most likely not be an 
increase” in the stormwater runoff rate at the property line. Until the comments in B.4) below are 
addressed, it is not possible for us to form an opinion as to the validity of these conclusions. 

RESPONSE: See response to B.4, below. 

9) Can a calculation be provided which documents how the impervious and developed areas of the site 
are calculated, i.e. what components are included, such as, drives, pads, posts, lawn etc.? 

RESPONSE: We will provide an itemized spreadsheet showing the areas that were calculated. 

10) The post construction I and M plan should be supplemented/revised per DEP Chapter 500 App.B.2. 

RESPONSE: We will revise the post construction I&M plan. 

11) Buffer inspection requirements should be included in the post construction I and M plan. 

RESPONSE: We will revise the post construction I&M plan. 

12) An inspection form for each BMP should be provided as noted on the attached check list. 

RESPONSE: We will revise the BMP inspection forms. 

13) Post construction documentation and recertification requirements should be added to the I and M 
plan. 

RESPONSE: We will revise the post construction I&M plan. 
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B. Drawings 

1) Drawings C-X, C-1, and C-2: 

a. A relatively small laydown area is shown on the site plan (13,000 s.f. +/-). Based on our experience 
with similar projects, this will be insufficient for the placement of office trailers, structural material 
storage and assembly, soil material stockpiles, and employee parking for a project of this size. We 
were recently involved in a much smaller project (approximately 1/4 the size) with a laydown area of 
42,000 sf which proved to be very limiting during construction. 

RESPONSE: The current laydown is 17,000sf+/- and adequate for project purposes. 

b. We recommend that a paved apron be constructed at the intersection of the temporary access road 
with Middlesex Road to minimize damage to Middlesex Road due to construction traffic. The apron 
should be 50 ft long, and have radii sufficient to accommodate ingress and egress for the largest 
design vehicle which will utilize the access road. (We assume a WB-50 or WB-62) 

RESPONSE: A paved apron will be included for the entrance to the temporary access road. 

c. Will there need to be any upgrades to existing utility poles or wires along Lovers Lane? 

RESPONSE: Yes, CMP will rebuild the distribution line from Lovers Lane to Route 24. 

d. The project information does not include any new developed area as defined under DEP Chapter 
500. It appears new developed area will be created. Can this be clarified? 

RESPONSE: The new developed area is the same as the impervious area. We are not creating any 
new lawn spaces as part of this project. The meadow area within the panels and the buffers is not 
considered developed area therefore the developed area is the same as the new impervious area. 

e. Why are 7,195 s.f. of wetlands being cleared southerly of the project site? 

RESPONSE: This clearing is to avoid shading of the solar panels. 

f. Turnaround dimensions and radii should be shown. 

RESPONSE: Turnaround dimensions/radii will be depicted on the plans. 

g. Signage, including construction entrance signs and a stop sign, should be shown at Foreside Road. 

RESPONSE: This level of detail will be shown on construction plans. 

2) Drawings C-3 and C-4: 

a. More spot grades should be shown along the access roads and at the turnarounds. 

RESPONSE: Additional spot grades will be added to the access road and turnarounds. 



December 3, 2021 

Rod Melanson 

Page 4 of 7  

Reference: Response to Site Design Associates December 1, 2021, Technical Review Comments 

  

 

b. Will any culverts be required at the low spots in the road? 

RESPONSE: Culverts should not be required. The majority of the project area is effectively flat and 
concentrated flows will not be created. There is a small portion of the project in the southeastern area 
of the solar array that has existing terrain that directs water towards the proposed access road. The 
access road in this area is designed above existing grade and will create a natural ditch that directs 
water towards the nearby wetland. This is where surface water from this site area is naturally directed. 

c. The details reflect a “Rock Sandwich”. The locations where this will be constructed should be 
identified. 

RESPONSE: The rock sandwich is depicted as a hatch on all “southern” plan sheets. It is labeled on 
sheet C-2. 

d. More existing and proposed contour labels should be added. 

RESPONSE: More existing and proposed contour labels will be added. 

e. Revegetation requirements and limits should be noted. 

RESPONSE: The entire site, except access roads, will be revegetated. 

f. Note 1, drawing C-3, indicates that excess material may be spread as necessary. What type of 
excess material and where would it be spread? It seems the intent of the plans is that all areas other 
than the road, inverter pads, and panel foundations are to be revegetated. 

RESPONSE: Excess material could include topsoil from grubbing activities or additional material from 
the limited amount of regrading efforts required for solar foundation installation. All areas other than 
the road, inverter pads, and foundations will be revegetated.  

g. Note 2 states that temporary widening of gravel access roads may occur to accommodate all 
construction vehicles. Can the required width be determined now? It seems a width of 16 ft should 
be sufficient to accommodate construction vehicles. 

RESPONSE: Temporary widening will be identified on the plans. 

h. Test pit logs for the test pits noted on the drawings should be provided. 

RESPONSE: Test pit logs will be provided. 

3) Drawing C-5 and C-6: 

a. The I and M notes should include the parties responsible for inspection and maintenance. 

RESPONSE: Responsible parties will be included on the I and M notes. 

b. A construction schedule should be included on the drawing. 

RESPONSE: The anticipated construction schedule is included Table 3 in the application. 
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c. The I and M notes should be supplemented with additional information from Chapter 500, App. B, as 
applicable. 

RESPONSE: We will revise the Erosion and Sedimentation Control Plan. 

d. Chapter 500, App. C, items 6 and 7 should be added to the drawing. 

RESPONSE: We will revise the Erosion and Sedimentation Control Plan. 

e. The Erosion Control Notes should be supplemented with to be consistent with Chapter 500, App. A, 
as applicable 

RESPONSE: We will revise the Erosion and Sedimentation Control Plan. 

f. Erosion Control Note L. should be expanded to define permanent and dormant seeding. 

RESPONSE: We will revise the Erosion and Sedimentation Control Plan. 

g. The temporary ditch stabilization referenced in Erosion Control Note V. should be shown on the 
plan. 

RESPONSE: We don’t anticipate needing ditch stabilization beyond loam and seed. If additional ditch 
stabilization is needed due to field conditions the locations will be determined in the field by the 
contractor. 

h. Erosion Control Note Y. should be expanded to define the referenced standards. 

RESPONSE: We will revise the Erosion and Sedimentation Control Plan. 

i. What is the purpose of Erosion Control Note Z? 

RESPONSE: Note Z will be removed. 

j. Erosion control measures should be shown along the temporary access road. 

RESPONSE: Erosion control measures will be depicted on the plans. 

4) Drawing C-7, C-8, and C-9: 

a. Contours should be labeled to provide information relative to the direction of surface water runoff. 
The points where stormwater runoff will leave the property should be shown. 

RESPONSE: Additional contour labels will be added. Stormwater runoff points will be added. 

b. Soil boundaries and types should be darker so this information is legible. 

RESPONSE: Soil information will be darkened. 

c. Show the extent of each soil type in each watershed. 

RESPONSE: We will revise the drainage plans.  
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d. The purpose of drawing C-9 is to show what areas are being treated and how. To clarify this 
drawing, the arrays should be lighter, and a larger scale provided, to show existing and proposed 
contours, and how the buffers meet the chapter 500 standards. 

RESPONSE: The drawing will be revised to lighten the array and increase the scale. 

5) Drawing D-1: 

a. As previously noted, the minim thickness for the gravel access road should be revised. 

RESPONSE: Minimum thickness of aggregate will be revised. 
 

b. An MDOT specification should be provided for the common borrow material. 

RESPONSE: An MDOT specification will be provided for common borrow material. 
 

c. The typical road section should show the width, cross slope, side slopes, and back slopes. 

RESPONSE: A typical road section will be revised/added to depict width, cross slope, side slopes, and 
back slopes. 

d. Note 2 of the stone berm level spreader detail should be revised and the specification in Table 5.4 of 
the BMP manual shown on the drawings. 

RESPONSE: The stone bermed level lip spreader detail will be revised. 

e. Section 5.4 of the BMP manual requires a minimum length of 20 ft for a stone berm level spreader. 

RESPONSE: Section 5.4 describes ditch turnout buffers. We have submitted and received approval 
from the DEP for countless buffers with stone bermed level lip spreaders (section 5.2) that have been 
less than 20’. 

f. If the stone berm detail is referring to BL1, the relevant elevations should be shown. 

RESPONSE: Typically, we don’t provide this level of information in either the permit or construction 
level design. The finish grade will be determined based on the field conditions and typical detail. The 
typical detail covers all circumstances. 

g. The slope application for erosion control mesh should be shown in plan view where required. The 
mesh should be specified. 

RESPONSE: We don’t anticipate needing erosion control mesh on site. If erosion control mesh is 
needed due to field conditions the locations will be determined in the field by the contractor.  
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h. A typical section and a specification for the “meadow” to be established should be provided.

RESPONSE: See permanent seeding note 1 on the Erosion and Sedimentation Control plan for the 
specified seed mix for the meadow. Vegetation cross section is typically not provided in either the 
permit or construction level plans. 

i. A typical section and specifications for the gravel road restoration should be provided.

RESPONSE: A detail for the gravel road restoration will be provided. 

Regards, 

Stantec Consulting Services Inc. 

Brooke Barnes   
Principal 
Phone: 207 406 5461  
Fax: 207 729 2715  
brooke.barnes@stantec.com 



 
December 3, 2021 
 
Mr. Rod Melanson 
Planning Director, Town of Topsham 

 
Sent via email to:  rmelanson@topshammaine.com 
 
 
Re: Hydrogeologic Opinion Regarding Groundwater Levels 
 Summit Ridge Energy 

Topsham Solar Project 
 398 Foreside Road, Topsham, Maine 

 
  
TRC Project Number: 410647.0TOP.0000 
 
 
Dear Mr. Melanson: 
 
TRC Companies, Inc. (TRC) has been requested by Summit Ridge Energy to provide 
the following hydrogeologic opinion regarding groundwater levels in the area of the 
proposed Topsham Solar Project.   
 
 
Objective: 
 
To provide a hydrogeologic opinion on whether the construction and operation of the 
Topsham Solar Project will affect groundwater levels in the area of the Bay Park 
neighborhood, using information available in the public record.  
 
 
Background: 
 
Water infiltration issues have existed since the 1980’s in the Bay Park neighborhood to 
the west of the Project area as a result of shallow groundwater and a relatively flat 
hydraulic gradient. 
 
The Topsham Planning Board has received comments from residents in the Bay Park 
neighborhood expressing concern that the development of the Topsham Solar Project, 
and conversion of the forested area to meadow, will exacerbate these infiltration issues.  
 
The Planning Board has requested that a hydrogeologic opinion be submitted as part of 
the local permitting process to address the resident’s concerns.  
 
The Topsham Solar Project is located directly to the east of the Bay Park neighborhood. 
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Available Information and Discussion: 
 
Geotechnical Logs (Sebago Technics, Inc, 2021) 
 
In November of 2021, thirteen geotechnical test pits were installed to a depth between 
36-inches to 45-inches within the Project area to support permitting and design.  Test 
pits are numbered starting in the northwest and continuing to the southeast.  
 
The results indicate generally sandy soil conditions and a groundwater level between 0-
inches (surface) and greater than 44-inches. Where encountered, groundwater resided 
in fine and medium sand.  In general, groundwater is shallower in the southern portion of 
the Project area.  A groundwater confining layer (aquitard or aquiclude, etc.) does not 
appear to have been encountered. 
 
The hydraulic conductivity of fine to medium sands, ranging from 2 to 20 feet per day, 
should allow for groundwater movement across the area following the hydraulic gradient. 
 
In addition, the hydraulic conductivity for fine to medium sands was used to calibrate the 
groundwater model developed by Abbot for the Bay Park nationhood (Abbot, 2009).  A 
hydraulic conductivity ranging from 2 to 20 feet per day is consistent with the range of 
hydraulic conductivities for fine to medium sand found in the literature (Domineco & 
Schwartz, 1990).  
 
Geotechnical logs are attached as Attachment 1. 
 
 
Array Technologies Rack System Cut Sheet 
 
The racking system selected for this Project is Array Technologies’ DuraTrack® HZ v3.  
This system uses driven post to provide support to the array.   
 
While the detailed structural design has not been completed at this phase of the Project, 
TRC’s experience is that typical driven posts of this type are sunk eight feet into the 
ground, on average, and are an approximately 6-inches by 4-inches I-beam in size.  
Posts are likely to be installed every 10 to 15-feet horizontally to support the panels.  
 
Due the shallow depth of groundwater, the posts installed for this project will be driven 
into the groundwater table. 
 
Given the hydraulic conductivity of site soils (2 to 20 ft/day) groundwater flow 
impediments are not anticipated to occur in the area of the Project due to the 10 to 15-
foot spacing of posts.  
 
 The Array Technologies Rack System Cut Sheet is attached as Attachment 2. 
 
 
 
 
 
 



Hydrogeologic Opinion Regarding Groundwater Levels                                                                   December 3, 2021 
Topsham Solar Project                Page 5 

 

Report of Groundwater Model Results, Bay Park Drainage Improvements Study, 
Topsham, Maine (Abbott Engineering, 2009) 
 
As part of Snowden Consulting Engineers, Inc 2009 proposed Bay Park Groundwater 
Project, Abbott Engineering developed a groundwater model for the area for four 
scenarios: 
 

1. Static conditions 
2. Long-term lowering of the Town Ponds by 4 feet 
3. New underdrains 
4. Combined pond lowering and new underdrains 

 
For the purposes of this letter, Scenario #2 is relevant for discussion as the proposed 
underdrains have not been installed; however, a drainage control structure was installed 
at the adjacent ponds to depress surface water levels by 4-feet and maintain them at 
that elevation. 
 
Figure 3 (below, with approximate solar array outlined in green) of the Abbott 
Engineering report depicts the simulated water table with the Town ponds lowered by 4-
feet (current configuration).   
 
The model predicted that depressing the ponds by 4-feet will shift the groundwater 
gradient from flowing to the west or northwest (from the Project area towards or adjacent 
to the neighborhood) to the north or northeast (the Project area would be cross- to down 
gradient of the neighborhood). Based on a comparison to the calibrated model runs with 
no depression of the ponds (Figure 2 of Attachment 3), the model simulations showed 
that depressing the water levels in the ponds should have lowered water levels in the 
neighborhood by 1 to 2 feet. 
 
A copy of Abbott Engineering’s report is included as Attachment 3.  
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Bay Park Groundwater Project, Town Ponds Water Level Control Structure Design Plans 
(Snowden Consulting Engineers, 2009) 
 
As part of Snowden Consulting Engineers’ plan to address the water infiltration issues in 
the Bay Park neighborhood, they recommended that the two Town ponds be lowered by 
4-feet to influence the local hydraulic gradient by depressing the potentiometric surface. 
 
According to the Topsham Solid Waste Facility Manager, around 2009 the Town hired 
Crooker Construction to install a manhole structure approximately 16 feet deep in the 
pond, with piping that connects the two ponds.  There is a baffle in the manhole structure 
that sets the water elevation of the ponds at the lower water level.  When pond levels 
rise above the baffle elevation, that water is discharged via a gravity pipe to the nearby 
wooded area. As such, the water levels in these two ponds are controlled and 
maintained as recommended by Snowden Consulting Engineers. 
 
A copy of Snowden Consulting Engineer’s design plans for this structure is included as 
Attachment 4. 
 
Hydrogeologic Opinion: 
 
It is TRC’s opinion that the construction and operation of the Topsham Solar Project is 
unlikely to significantly alter groundwater levels from current conditions in the area of the 
Bay Park neighborhood based on: 

• The Town of Topsham’s confirmation that the two ponds are maintained at 4-feet 
lower in elevation than prior to 2009; 

• Abbott Engineering’s groundwater model indicating that the local hydraulic 
gradient will flow from the Project area to the north/northeast (away from the Bay 
Park neighborhood) if the two ponds water level is depressed; and  

• The additional information described in the sections above. 
 

Please note, that to confirm this opinion and assess possible changes in groundwater 
elevation due to evapotranspiration loss from conversion of the forested area to 
meadow, additional data collection, modeling and field testing are needed.   
 
Disclaimer: 
 
This opinion is solely based on the limited information available in the public record.  
While TRC does not believe there to be inaccuracies in the information collected and 
opinions provided by others, we have not independently verified these results and 
assumptions for accuracy or completeness.  No molding or field testing has been 
completed by TRC for this Project to further assess current conditions. 
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Sincerely, 
 
TRC 

 
Charles D. Springer, PG 
Maine Licensed Geologist (GE# 524) 
Northern New England Practice Leader 
Engineering, Remediation, & Construction  
 

 

 
Mark Bergeron, PE 
Maine Professional Engineer (PE #9424) 
Environmental Operations Leader – Maine 
Planning, Permitting, & Licensing  

 
CC:  Ben Aparo, Summit Ridge Energy 
 
Attachments: 

1. Geotechnical Logs (Sebago technics, Inc, 2021) 
2. Array Technologies Rack System Cut Sheet 
3. Report of Groundwater Model Results, Bay Park Drainage Improvements Study, 

Topsham, Maine (Abbott Engineering, 2009) 
4. Bay Park Groundwater Project, Town Ponds water level control structure Design 

Plans (Snowden Consulting Engineers, 2009) 
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Detailed Description of Subsurface Conditions at Project Sites

TOPSHAM SOLAR PROJECT MAINE DG HOLDCO, LLC TOPSHAM

SOIL DESCRIPTION AND CLASSIFICATION SOIL DESCRIPTION AND CLASSIFICATION

Boring Boring

D
E

P
T

H
 B

E
L

O
W

 M
IN

E
R

A
L

 S
O

IL
 S

U
R

F
A

C
E

 (
In

ch
e

s)

Redox

D
E

P
T

H
 B

E
L

O
W

 M
IN

E
R

A
L

 S
O

IL
 S

U
R

F
A

C
E

 (
In

ch
e

s)

Redox

NONE
OBSERVED

COMMON, MEDIUM
AND DISTICT

LIMIT OF EXCAVATION = 40"
LIMIT OF EXCAVATION = 44"

 hydric          ground water  hydric         ground water 
non-hydric 0-3 >44"    restrictive layer non-hydric 0-3 32"    restrictive layer 

  bedrock   bedrock 

L.S.S
A

L.S.S
A 

Hydrologic Group Hydrologic Group

L.S.E. L.S.E.

SOIL DESCRIPTION AND CLASSIFICATION SOIL DESCRIPTION AND CLASSIFICATION

Boring Boring

D
E

P
T

H
 B

E
L

O
W

 M
IN

E
R

A
L

 S
O

IL
 S

U
R

F
A

C
E

 (
In

ch
e

s)

Redox

D
E

P
T

H
 B

E
L

O
W

 M
IN

E
R

A
L

 S
O

IL
 S

U
R

F
A

C
E

 (
In

ch
e

s)

Redox

COMMON, COARSE,
AND DISTINCT MANY, COARSE,

AND PROMINENT

LIMIT OF EXCAVATION = 36"

LIMIT OF EXCAVATION = 44"

(DEPLETED MATRIX / THICK DARK SURFACE)
 hydric         ground water  hydric         ground water 

non-hydric 0-3 14"    restrictive layer non-hydric 0-3 0"    restrictive layer 
  bedrock   bedrock 

L.S.S
D

L.S.S
D

Hydrologic Group Hydrologic Group

L.S.E. L.S.E.

Professional Endorsements (as applicable)

L.S.S

 signature:

Date:

11/1/21

Anna K. Biddle
Lic.#:

639

L.S.E.

PAG

Date:

Lic.#:

x

Sebago Technics, Inc. PAGE 2



FORM F 21682-04

Project Name:     Applicant Name: Project Location (municipality):  

Exploration Symbol: TP-9 Test Pit Exploration Symbol: TP-10 Test Pit

0-1 " Depth of Organic Horizon Above Mineral Soil 1-2 " Depth of Organic Horizon Above Mineral Soil

0 Texture Consistence Color 0 Texture Consistence Color
1 1 10YR 3/3
2 LOAMY 10YR 3/3 2 LOAMY DARK
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Soil Series / phase name: ADAMS SED Soil Series / phase name: CROGHAN MWD
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

Exploration Symbol:         TP-11 Test Pit Exploration Symbol: TP-12 Test Pit

1-2 " Depth of Organic Horizon Above Mineral Soil 2-3 " Depth of Organic Horizon Above Mineral Soil
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Soil Series / phase name: NAUMBURG SPD Soil Series / phase name: NAUMBURG PD
Drainage Class Drainage Class

Soil Classification: Soil Classification:
Profile Drainage Class Profile Drainage Class

name printed/typed:

name printed/typed: affix professional seal

SOIL PROFILE/CLASSIFICATION INFORMATION
Detailed Description of Subsurface Conditions at Project Sites

TOPSHAM SOLAR PROJECT MAINE DG HOLDCO, LLC TOPSHAM
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FORM F 21682-04

Project Name:     Applicant Name: Project Location (municipality):  

Exploration Symbol: TP-13 Test Pit Exploration Symbol: Test Pit
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DuraTrack® HZ v3 
Three decades of field-tested design improvements have resulted in the DuraTrack® HZ v3 —  
the most durable, reliable tracking system under the sun. While our single-bolt module clamp and 
forgiving tolerances streamline installation, and our flexibly linked architecture maximizes power 
density, it’s our innovative use of fewer components and a failure-free wind management system 
that makes Array Technologies the best choice for solar trackers. Better. Stronger. Smarter.

99.996% 
UPTIME.
ENGINEERED
SIMPLICITY.

7%  
LOWER  
LCOE

31%  
LOWER  
LIFETIME  
O&M

FOLLOW THE SUN.
FOLLOW THE LEADER.T E C H N O L O G I E S

ARRAY

HIGH POWER 
DENSITY.  
Higher density means 
more power and more 
profit. DuraTrack HZ v3 
offers the unique ability  
to maximize the power 
density of each site, 
boasting 100 modules  
per row and higher 
density than our closest 
competition.

LEADING TERRAIN 
ADAPTABILITY.
Our flexibly linked 
architecture, with 
articulating driveline joints 
and forgiving tolerances, 
creates the most adaptable 
system on the market for 
following natural land 
contours while creating 
the greatest power 
generation potential  
from every site. 

FEWER 
COMPONENTS. 
GREATER 
RELIABILITY.
Array was founded on a 
philosophy of engineered 
simplicity. Minimizing 
potential failure points 
(167 times fewer 
components than 
competitors), DuraTrack 
HZ v3  consistently 
delivers higher reliability 
and superior uptime.

FAILURE-FREE 
WIND DESIGN.
DuraTrack HZ v3  was 
designed and field tested 
to withstand some of the 
harshest conditions on the 
planet. It is the only tracker 
on the market that reliably 
handles wind events with 
a fully integrated, fully 
mechanical, passive 
wind-load mitigation 
system without the need 
for complex communication 
systems, batteries, or power.

ZERO SCHEDULED 
MAINTENANCE.
Maintenance-free motors 
and gears, fewer moving 
parts, and industrial-grade 
components—what does 
this mean for our 
customers? No scheduled 
maintenance required. 
While our competitors 
average two unscheduled 
maintenance events per 
day, we average only one 
per year.
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ARRAY TECHNOLOGIES, INC.
3901 Midway Place NE 
Albuquerque, NM 87109 USA
+1 505.881.7567 
+1 855.TRACKPV (872.2578) 
+1.505.881.7572
sales@arraytechinc.com
arraytechinc.com

COST VERSUS VALUE
We believe value is more than the cost of a tracking 
system. It’s about building with forgiving tolerances 
and fewer parts so construction crews can work 
efficiently. It means protecting your investment with 
a failure-free wind management system. It also 
includes increasing power density. But most of all, 
value is measured in operational uptime, or reliability. 

THE GLOBAL LEADER IN RELIABILITY
Array has spent decades designing and perfecting 
the most reliable tracker on the planet. Fewer 
moving parts, stronger components and intelligent 
design that protects your investment in the 
harshest weather are but a few of the innovative 
differences that keep your system running 
flawlessly all day and you resting easy at night.

STRUCTURAL & MECHANICAL FEATURES/SPECIFICATIONS
Tracking Type		  Horizontal single axis

Less than 1 drive motor /MW	 Up to 1.559 MW DC 

String Voltage		  Up to 1,500V DC

Maximum Linked Rows		  32 

Maximum Row Size		  116 modules crystalline, and bifacial; 
			   240 modules First Solar 4; 90 modules First Solar 6 and 6 Plus

Drive Type			   Rotating gear drive

Motor Type			   2 HP, 3 PH, 480V AC

East-West / North-South Dimensions	 Site / module specific

Array Height			  54” standard, adjustable (48” min height above grade)

Ground Coverage Ratio (GCR)	 Flexible, 28–45% typical, others supported on request

Terrain Flexibility		  N-S tolerance: 0-15% standard, 26%  optional;  Driveline: 40° in all directions

Modules Supported		  Most commercially available, including framed and frameless thin film, crystalline 	
			   silicon, hetero junction and bifacial.

Tracking Range of Motion		 ± 52° standard, ± 62° optional

Operating Temperature Range	 -30°F to 140°F (-34°C to 60°C)

Module Configuration available.	 Single-in-portrait standard, including bifacial. Four-in-landscape (thin film) 

Module Attachment		  Single fastener, high-speed mounting clamps with integrated grounding.  
			   Traditional rails for crystalline in landscape, custom racking for thin film and  
			   frameless crystalline and bifacial per manufacturer specs.

Materials			   Pre-galv steel, HDG steel and aluminum structural members, as required

Allowable Wind Load (ASCE 7-10)	 140 mph, 3-second gust exposure C 

Wind Protection		  Failure free passive mechanical system protects against wind damage without the use 	
			   of complex communications systems, batteries — no power required

ELECTRONIC CONTROLLER FEATURES/SPECIFICATIONS
Solar Tracking Method	 Algorithm with  
	 GPS input
Control Electronics	 MCU plus Central 	
	 Controller
Data Feed	 MODBUS over Ethernet 	
	 to SCADA system
Night-time Stow	 Yes
Tracking Accuracy	 ± 2° standard, field 	
	 adjustable 
Backtracking	 Yes
 
INSTALLATION, OPERATION & MAINTENANCE
Software	 SmarTrack optimization 	
	 available 
PE Stamped Structural  
Calculations & Drawings	 Yes
On-site Training and  
System Commissioning	 Yes
Connection Type	 Fully bolted connections,  
	 no welding
In-field Fabrication Required	 No
Dry Slide Bearings and  
Articulating Driveline Connections	 No lubrication required
Scheduled Maintenance	 None required
Module Cleaning Compatibility 	 Robotic, Tractor, 	
	 Manual 
 
GENERAL

Annual Power Consumption 	 400 kWh per MW per 
(kWh per 1 MW)	 year, estimate  

30 GW YEARS OF  
OPERATION

FEWER COMPONENTS THAN 
COMPETITIVE TRACKERS167 

FOLLOW THE SUN.
FOLLOW THE LEADER.T E C H N O L O G I E S

ARRAY
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October 8, 2009        AE09-006 

         modelletter 
 
Boyd Snowden 
Snowden Consulting Engineers, Inc. 
34 Libby Hill Professional Building, Suite 2   
Oakland, Maine 04963 
 
Subject: Report of Groundwater Model Results 

Bay Park Drainage Improvements Study 
Topsham, Maine 

 
Dear Boyd: 
 
This letter report includes a summary of the groundwater modeling effort and results for the 
above referenced project.  As presented at the October 1, 2009 Town of Topsham Selectmen’s 
meeting, model simulations indicated that  lowering the  Transfer Stations ponds by 4 feet and 
installing new underdrain piping on Hunter Lane and Loon Drive will help to lower groundwater 
elevations in a portion of the Bay Park development and likely alleviate some of the basement 
flooding issues.  
 
INTRODUCTION 
 
The original objective of the modeling effort was to use model simulations to provide an 
assessment of the potential effectiveness of proposed storm water system modifications.  In order 
to accomplish this, Abbott Engineering (AE) developed a computerized groundwater flow model 
that encompasses the Bay Park development and vicinity.   The model was calibrated using data 
from a recent test boring program and previous studies (Gerber, 1981). Predictive model 
simulations were used to evaluate the potential lowering of the groundwater table that may result 
from improvements to the storm drain, as well as other changes including a proposed lowering of 
two pond levels on the nearby Town-owned Transfer Station property. 
 
 
MODEL CODE SELECTION AND MODEL CONSTRUCTION 
 
The focus of the modeling effort was on the groundwater system within the surficial (shallow) 
sand deposit, described in earlier studies as a low yielding sand aquifer (Gerber, 1981).  In order 
to represent flow conditions in the sand, AE chose to use a three-dimensional model capable of 
simulating drains and other imposed hydraulic changes.   
 
The selected software used for the hydraulic model was Visual Modflow (Version 4.0 by 
Waterloo Hydrogeologic, Inc. 2003 – original authors Guiguer and Franz), which uses the 
MODFLOW flow code.  MODFLOW, (McDonald and Harbaugh, USGS, 1988) is a three 
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dimensional, finite difference, saturated flow model.  The MODFLOW code is widely used and 
accepted for representative modeling purposes.  
 
Discretization and Layering.  This model has one layer only, representing the sand unit.  The 
flow model was set up on a 100 x 100 grid and encompassed Bay Park and the surrounding area 
(see Figure 1, attached), inclusive of the areas modeled in the Gerber, 1981 study.  The area 
included in the model is approximately 8,700 feet by 9,000 feet, or a total of approximately 2.9 
square miles.  Note that the Gerber model was developed to assess the potential water quality 
impacts of leachfields within the subdivision and was not used to study basement flooding 
issues.   
  
Model Boundaries.  Based on interpretation of the regional hydrology, the main controlling 
hydrologic boundaries near Bay Park are the numerous ponds and streams, which all discharge to 
the Androscoggin River.  The River acts as a regional groundwater discharge feature and was 
represented in the model using constant head values coinciding with USGS topographic 
elevations.  Other streams and surface water bodies were also input as discharge features with 
localized influence.  Water enters the model as precipitation recharge in an area defined by the 
watershed boundaries. 
 
Hydrogeologic Properties.  Initial model parameter values were selected based on Site 
observations and data from previous studies (Gerber, 1981).  Some of these values were 
modified during the calibration process.  However, in order to maintain a representative model of 
the geologic setting, parameter values were kept within ranges as deemed appropriate according 
to the natural heterogeneity of the sand unit.  The ranges of values for individual parameters used 
in the model are listed below: 
 

Table 1 
Flow Model Hydrogeologic Properties 

 
 Hydraulic 

Conductivity 
(ft/day) 

Effective 
Porosity 

Specific 
Storage 

(1/ft) 

Recharge 
(inches/year) 

 
Value 2 to 20 0.25 to 0.3 .0001 to .0002 14 to 18 

 
 
FLOW MODEL CALIBRATION 
 
The flow model was calibrated to match the interpreted phreatic (unconfined shallow 
groundwater) water table surfaces as determined using water level elevations from the Gerber 
study in 1981 as well as information gathered during the current (2009) project.  New data 
included water level measurements in several shallow test borings performed in Bay Park on 
August 5, 2009 and survey measurements of the Pelletier and Town Pond elevations in 
September 2009.  Model calibration was accomplished by comparing simulated hydraulic head 
values with measured values at specified locations.  Parameter values were adjusted as necessary 
throughout the model in order to obtain a simulated water table that closely matched the 
interpreted water table based on field data.   
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For each flow model simulation, a plot was generated to compare field water levels and those 
simulated by the model run.  Calibration of the flow model was considered complete when a 
reasonable match was obtained between simulated and field measured values, as indicated by a 
correlation coefficient (Cc) of greater than 90 %.  Figure 2 shows a plot of the simulated water 
table configuration in the Bay Park area.   
 
It should be noted in Figure 2 that Town ponds are several feet higher in elevation than many of 
the other nearby drainage features (e.g., the Pelletier Pond).  The Town Ponds are manmade 
ponds resulting from past mining of the sand and clay at those locations.  In Figure 2, flow 
direction lines superimposed on the groundwater table contours indicate that water in the sand 
does not discharge into the ponds, due to their elevation.  Based on this observation, it was 
determined that the ponds may provide an opportunity to move some of the water away from the 
residences at Bay Park, assuming the water levels could be lowered and the water made to 
outflow to a nearby stream located to the northeast of the project.  On September 21, 2009, 
several high capacity pumps were installed in the larger of the two Town Ponds by the Topsham 
Public Works Department (PWD) and pumped for approximately 48 hours at rates ranging from 
1000 gpm to 3000 gpm.  This resulted in lowering the water level in that pond by about 1.75 feet.  
Measurement of groundwater levels in shallow piezometers installed on Lover’s Land and Eider 
Lane during this test indicated that  lowering of the ponds resulted in drawing down the 
groundwater table in that portion of Bay Park approximately 1 inch.  This is a strong indication 
that the Town Ponds are in direct hydraulic connection with the shallow water beneath Bay Park 
and that long term lowering the Town Ponds will result in substantial lowering of the 
groundwater beneath some of the residences.  To further calibrate the model, simulations of the 
test described above were performed and several minor adjustments were made until the model 
accurately represented the response of the groundwater system to this short term test. 
 
 
PREDICTIVE MODELING 
 
Predictive simulations included the following: 
 
Long term lowering of the Town Ponds by 4 feet.  This scenario assumes that water from the 
ponds will be controlled by an outflow structure and discharge to surface water streams draining 
into the Muddy River and eventually to the Androscoggin.  As shown in Figure 3, the main result 
of lowering these ponds is that they become significant discharge features (as indicated by the 
flow arrows) and remove much of the groundwater from the Eider Lane side of Bay Park.  This 
results in a lowering of the groundwater table in the order of 1 to 1.9 feet.   
 
New underdrains.  In this simulation, the Town Ponds are left at their original elevations.  
Underdrain improvements on Loon Drive and Hunter Lane are simulated.  The discharge for 
these underdrains would be to the stream located southwest of the development, which acts as a 
discharge location for the existing system.  For specifications of underdrain placement and 
elevations, refer to the design by Snowden Consulting Engineers, Inc.  Figure 4 shows the 
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simulated water table and flow directions.  Under this scenario, the model indicates that the 
water table may be lowered up to 1 foot in areas close to the proposed underdrain improvements. 
 
Combined pond lowering and new underdrains.  In this scenario, the Town Ponds would be 
lowered 4 feet and the underdrain improvements on Loon Drive and Hunter Land would be 
implemented.  Based on model simulations, the water table in Bay Park would be lowered up to 
3 feet.  The greatest magnitude of water table drawdown would occur near the intersection of 
Eider Lane and Hunter Lane.  The amount of drawdown would decrease towards the northwest.  
For example, maximum drawdown in the vicinity of Teal Rd. would be 2 feet or less (Figure 5). 
 
It should be noted also that model simulations indicate that it may take up to 2 years to reach 
maximum drawdown.  This will depend on the amount of rainfall and other factors that cannot 
be predicted in detail using the model. 
 
 
MODEL LIMITATIONS 
 
The groundwater flow model presented herein is only a mathematical representation of the 
groundwater system and geologic setting.  Due to the natural complexity of these entities, a 
model can only achieve a simplified representation of the actual system and therefore must be 
considered as generalized screening tools for use in studying this site.  Furthermore, the 
calibration and validation of any model is limited by the availability and accuracy of field data 
and historical records of site activities.  
   
 
SUMMARY AND CONCLUSIONS 
 
Based on the predictive simulations described above, lowing of the Town Ponds and installation 
of the proposed underdrain improvements should result in significant lowering of the 
groundwater table in portions of Bay Park.  This will hopefully reduce some of the problems that 
residents have been experiencing with water in their basements by creating a new baseline water 
elevation and increasing the capacity of the groundwater system and underdrains to handle storm 
events.   
 
Please feel free to call with any questions or comments. 
 
 Sincerely, 
 
ABBOTT ENGINEERING 
 
 
Michael D. Abbott, P.E., C.G.  
 
Attachments 



ATTACHMENT I _ MODEL FIGI'RES

Figure 1

Model Regio[ and Grid Configuation



ATTACHMENT I _ MODEL FICURES

Figure 2

Calibrated Water Tabt€
I Foot Cotrtouls



ATTACHMENT I - MODEL FIGIJRES

Figure 3

Simutated Water Table with Town Ponds lower€d 4 feet.
1 Foot Conlours



AfiACHMENT I - MODEL FICURES

Figue 4

Simulated Water Table with Undedrain lrnprolsments on Loon Dr. and Hunter Lane
I Foot Contours



ATTACHMENT I _ MODEL FICTJRES

Figure 5

Simulated Water Table with Town Ponds [.ot ,er€d (4 feet) and D€w Uoderdrai$
Instatled (Inon Dr, and Hunt€r Ln,)






	ltr_rtc_topsham_20211203
	SRE Topsham - Hydro Geo Opinon Letter (Final 12-03-21)
	SRE Topsham - Hydro Geo Opinon Letter (Final 12-03-21)
	Attach 1 - topsham_test_pit_logs
	Attach 2 - ATI Cut Sheet
	Attach 3 - 2009 Abbott report
	modelletter_10_07_09
	topfig1_10_07_09
	topfig2_10_07_09
	topfig3_10_07_09
	topfig4_10_07_09
	topfig5_10_07_09

	Attach 4 - 2009 Snowden Pond structure
	BP7
	BP8



	Text1: 1
	Text2: 1
	Text3: TOPSHAM SOLAR PROJECT
	Text4: MAINE DG HOLDCO, LLC
	Text5: TOPSHAM
	Text6: N/A
	Text7: TP-1
	Check Box1: Off
	Text8: ADAMS MEDIUM SAND
	Text9: --
	Text10: --
	Text11: 
	Text12: 42
	Text13: 0-3
	Text14: 
	Text15: N/A
	Text16: TP-2
	Check Box2: Off
	Text17: ADAMS LOAMY SAND
	Text18: --
	Text19: --
	Text20: --
	Text21: 40
	Text22: 0-3
	Text23: 
	Text24: N/A
	Text25: TP-3
	Check Box3: Off
	Text26: ADAMS LOAMY SAND
	Text27: --
	Text28: --
	Text29: --
	Text30: 42
	Text31: 0-3
	Text32: 
	Text33: N/A
	Text34: TP-4
	Check Box4: Off
	Text35: ADAMS LOAMY SAND
	Text36: --
	Text37: --
	Text38: --
	Text39: 42
	Text40: 0-3
	Text41: 
	Text42: N/A
	Text43: TP-5
	Check Box5: Off
	Text44: ADAMS LOAMY SAND
	Text45: --
	Text46: --
	Text47: --
	Text48: 44
	Text49: 0-3
	Text50: 
	Text51: N/A
	Text52: TP-6
	Check Box6: Off
	Text53: CROGHAN SANDY LOAM
	Text54: 32
	Text55: --
	Text56: --
	Text57: 40
	Text58: 0-3
	Text59: 
	Text60: N/A
	Text61: TP-7
	Check Box7: Off
	Text62: NAUMBURG SANDY LOAM
	Text63: 14
	Text64: --
	Text65: --
	Text66: 44
	Text67: 0-3
	Text68: 
	Text69: N/A
	Text70: TP-8
	Check Box8: Off
	Text71: SWANTON FINE SAND
	Text72: 16
	Text73: --
	Text74: 24
	Text75: 36
	Text76: 0-3
	Text77: 
	Text78: N/A
	Text79: TP-9
	Check Box9: Off
	Text80: ADAMS LOAMY SAND
	Text81: --
	Text82: --
	Text83: --
	Text84: 44
	Text85: 0-3
	Text86: 
	Text87: N/A
	Text88: TP-10
	Check Box10: Off
	Text89: CROGHAN LOAMY SAND
	Text90: 36
	Text91: --
	Text92: --
	Text93: 45
	Text94: 0-3
	Text95: 
	Text96: N/A
	Text97: TP-11
	Check Box11: Off
	Text98: NAUMBURG FINE SAND
	Text99: 10
	Text100: --
	Text101: --
	Text102: 40
	Text103: 0-3
	Text104: 
	Text105: N/A
	Text106: TP-12
	Check Box12: Off
	Text107: NAUMBURG FINE SAND
	Text108: 20
	Text109: --
	Text110: --
	Text111: 36
	Text112: 0-3
	Text113: 
	Text114: N/A
	Text115: TP-13
	Check Box13: Off
	Text116: NAUMBURG FINE SAND
	Text117: 14
	Text118: --
	Text119: --
	Text120: 36
	Text121: 0-3
	Text122: 
	Text123: 
	Text124: 
	Check Box14: Off
	Text125: 
	Text126: 
	Text127: 
	Text128: 
	Text129: 
	Text130: 
	Text131: 
	Text132: 
	Text133: 
	Check Box15: Off
	Text134: 
	Text135: 
	Text136: 
	Text137: 
	Text138: 
	Text139: 
	Text140: 
	Text141: 
	Text142: 
	Check Box16: Off
	Text143: 
	Text144: 
	Text145: 
	Text146: 
	Text147: 
	Text148: 
	Text149: 
	Text150: 
	Text151: 
	Check Box17: Off
	Text152: 
	Text153: 
	Text154: 
	Text155: 
	Text156: 
	Text157: 
	Text158: 
	Text159: 
	Text160: 
	Check Box18: Off
	Text161: 
	Text162: 
	Text163: 
	Text164: 
	Text165: 
	Text166: 
	Text167: 
	Text168: 
	Text169: 
	Check Box19: Off
	Text170: 
	Text171: 
	Text172: 
	Text173: 
	Text174: 
	Text175: 
	Text176: 
	Text177: 
	Text178: 
	Check Box20: Off
	Text179: 
	Text180: 
	Text181: 
	Text182: 
	Text183: 
	Text184: 
	Text185: 
	Text186: 
	Text187: 
	Check Box21: Off
	Text188: 
	Text189: 
	Text190: 
	Text191: 
	Text192: 
	Text193: 
	Text194: 
	Text195: 
	Text196: 
	Check Box22: Off
	Text197: 
	Text198: 
	Text199: 
	Text200: 
	Text201: 
	Text202: 
	Text203: 
	Text204: 
	Text205: 
	Check Box23: Off
	Text206: 
	Text207: 
	Text208: 
	Text209: 
	Text210: 
	Text211: 
	Text212: 
	Text213: 
	Text214: 
	Check Box24: Off
	Text215: 
	Text216: 
	Text217: 
	Text218: 
	Text219: 
	Text220: 
	Text221: 
	Text222: 
	Text223: 
	Check Box25: Off
	Text224: 
	Text225: 
	Text226: 
	Text227: 
	Text228: 
	Text229: 
	Text230: 
	Text231: 
	Text232: 
	Check Box26: Off
	Text233: 
	Text234: 
	Text235: 
	Text236: 
	Text237: 
	Text238: 
	Text239: 
	Text240: 
	Text241: 
	Check Box27: Off
	Text242: 
	Text243: 
	Text244: 
	Text245: 
	Text246: 
	Text247: 
	Text248: 
	Text249: 
	Text250: 
	Check Box28: Off
	Text251: 
	Text252: 
	Text253: 
	Text254: 
	Text255: 
	Text256: 
	Text257: 
	Text258: 
	Text259: 
	Check Box29: Off
	Text260: 
	Text261: 
	Text262: 
	Text263: 
	Text264: 
	Text265: 
	Text266: 
	Text267: 
	Text268: 
	Check Box30: Off
	Text269: 
	Text270: 
	Text271: 
	Text272: 
	Text273: 
	Text274: 
	Text275: 
	Text276: 
	Text277: 
	Check Box31: Off
	Text278: 
	Text279: 
	Text280: 
	Text281: 
	Text282: 
	Text283: 
	Text284: 
	Text285: 
	Text286: 
	Check Box32: Off
	Text287: 
	Text288: 
	Text289: 
	Text290: 
	Text291: 
	Text292: 
	Text293: 
	Text294: 11/1/21
	Text295: Anna K. Biddle
	Text296: 639
	Check Box33: Off
	Check Box34: Yes
	Check Box35: Off
	Check Box36: Off


