DM ROMA

CONSULTING ENGINEERS
May 28, 2019

Renee Carter
Town of Naples
PO Box 1757
Naples, ME 04055

Re: Application for Site Plan Amendment
Causeway Marina Commercial Development, Naples, Maine
Causeway Boat Services, LLC — Applicant

Dear Renee:

On behalf of Causeway Boat Services, LLC we have prepared the enclosed plans and supporting
information to amend the Site Plan approval for the commercial facility located at 29 Casco
Road in Naples. The Planning Board approved the project in 2018, but there have been a few
changes as a result of the Maine Department of Environmental Protection permit review
process. The plans that were approved by the Town included a large central ponding area for
stormwater infiltration. The revised plans now propose a perimeter trench around the
property to infiltrate stormwater. An extensive groundwater investigation was conducted by a
Certified Geologist with Summit Geoengineering to assist in the design of the stormwater
management facility. The Maine DEP Stormwater Permit is expected to be finalized this week.

The other notable change is related to the location of the proposed boat storage building. The
applicant now intends to construct the building as soon as possible, so we are requesting that
the Planning Board approval also include the proposed building. The building is proposed to be
72 ft by 140 ft and will be used for cold storage of boats.

Once you have reviewed the submission, please don’t hesitate to contact us with any questions
or comments.

Sincerely,

DM Roma Consulting Engineers
Dreatzn foma

Dustin M. Roma, P.E.
President

Cc: Jesse Allen, Causeway Boat Services LLC

P.0O. Box 1116, Windham, ME 04062 o (207) 310-0506 o dustin@dmroma.com



TOWN OF NAPLES
PLANNING BOARD APPLICATION

P.O. Box 1757, Naples, Maine 04055
Phone: (207) 693-6364 / Fax: (207) 693-3667
www.townofnaples.org

Major Site Plan Review Application
Date:  5-28-2019

Owner/Applicant Name: CAUSEWAY BOAT SERVICES, LLC

Mailing Address: 780 ROOSEVELT TRAIL, NAPLES, ME 04055

Telephone: 693 - 6832 Email: JESSE@CAUSEWAYMARINA.COM

Property Owner: SAME AS APPLICANT

Property Location: 29 CASCO ROAD Map & Lot: _UO05 - 010

Any easements, covenants, or deed restrictions related to the property? UNKNOWN

Zoning District: _ COMMERCIAL & RURAL Waivers requested: NONE
A list must be submitted for waivers

Name, address, & phone # of applicants engineer, land surveyor or planner:

DUSTIN ROMA, DM ROMA CONSULTING ENGINEERS, PO BOX 1116, WINDHAM, ME 04062

DUSTIN@DMROMA.COM (207) 310 - 0506

The undersigned, being the applicant, owner or legally authorized representatives, states that all
information contained in this application is true and correct to the best of his/her knowledge and
hereby does submit the information for review by the Town and in accordance with applicable
ordinances, statues, and regulation of the Town, State and Federal governments.

Date:  5-28-2019 Signature: Drcatin foma

Fee Schedule:

Advertising: $50.00 Aquatic Structure (non commercial): $50.00
Fee per abutter: $7.00 Review Escrow: TBD

Under 1,000 sq. ft. gross floor area: $300.00
1,000 - 10,000 sq. ft. gross floor area: $400.00
Over 10,000 sg. ft. gross floor area: $400.00
**Plus $25.00 for each 1,000 sq. ft. over 10,000
Development without building: $400.00
Modification of approved plan: $100.00
Commercial Initial permit: $100.00
Commercial Annual Renewal: $50.00 Applicants Total: $

Please include 9 copies of all supporting documents, including a letter of intent, when
submitting your application to the Town Secretary. Completed applications should be
received 21 days before the meeting date.
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TOWN OF NAPLES

Planning Board Checklist of Submitted Materials

For

SITE PLAN REVIEW

Preliminary Application

Submitted

by
Applicant

Not
Applicable

Applicant
Request
to be
waived

Rcevd.
By
PB

Waived
by PB

Required

Letter of Intent

Application form

Fees

List of any waivers requested

8 copies of plans

X[ XXX

Final Application

Site Plan (drawn at a scale sufficient to
review items in section 6 of the ordinance but
not more than 100 feet to the inch and
showing:

Owners name, address and signature

Perimeter survey of parcel made and certified
by a registered land surveyor

Total area of any land within 500 feet of the
proposed project which is owned by the
applicant

Zoning classifications of the property and
location of zoning district boundaries if the
property is located in two or more zoning
districts

Soil types and location of soil boundaries as
certified by a registered engineer or certified
soil scientist

Location of all building setbacks as required
by town ordinances

Location, size and character of all signs in
exterior lighting

Lots area of the parcel, street frontage and
minimum lot size and frontage

Location of all existing and proposed
buildings, driveways, sidewalks, parking
spaces, loading areas, open spaces, large
trees, open drainage courses, signs, exterior
lighting, service areas, easements and
landscaping

Location of all buildings within 50 feet of the
parcel and the location of intersecting roads
are driveways within 200 feet of the parcel

Existing and proposed topography of the site
at 2 foot print to war intervals if major
changes to the existing topography are being
proposed

All surface water features within 500 feet of
the project boundaries including perennial
streams and wetlands

Location and dimensions of on-site
pedestrian and vehicle or vehicle dealer




access ways, parking areas, loading and
unloading facilities, design of entrances and X
exits of vehicles to and from the site on to
public streets, curve and sidewalks

Location of all Wells and septic systems
within 150 feet of the property boundary X

x

Existing land cover and vegetation conditions

Drainage plan to describe the location and
size of road culprits, road drainage, ditches, X
phosphorus and run off control measures and
other similar features

On-site soil and investigation report by a X
DHS licensed site evaluator

Statement from the Fire Chief that the
property is accessible by present fire X
apparatus and detailing any additional on-site
fire protection facilities required

Soil and erosion control plan app approved by the Cumberland County soil and water conservation District show
when

Existing and proposed method of handling
storm water runoff

Direction and flow of the run off through the
use of air rose

Location, location and size of all catch
basins, dry wells, drainage ditches, Swales, X
retention basins and storm sewers

Engineering calculation used to determine
drainage requirements based upon a 25 year
storm frequency;, if the project will X
significantly alter the existing patterns due to
such factors such as the amount of new
impervious surfaces being proposed

Phosphorus and analysis; required if the
proposed project is within the Shoreland zone
or the non-vegetative areas exceed 40,000
ft.2. If required, the analysis of prosperous
loading shall utilize the methods contained in X
the latest revised edition of the manual
underlying phosphorus control and Lake
watersheds and underline, published by the
main DTP, and shall require third-party

review

A utility plan showing provisions for the

water supply and wasteland disposal, X

including the size and location of all piping,
holding tanks, leach field, etc.

Building plan showing all of the floors and

elevations X
Evidence of applicants right and or title to the
property, and copies of any proposed or X

existing easements, convey ends and deed
restrictions

Description and he sign a proposed
temporary and permanent signs, including
location, size and lighting

Copies of all required state approvals and
permits X




Any of the requirements may be waived by the planning board if it is deemed that because of the special
circumstances of the site as long as the burden is upon the applicant and would not adversely affect a
building landowners and the general health, safety and welfare of the town. Please note any request for
waivers will be requested as part of the application process, and any waivers that are granted must be
listed on the final plan.

DECISION

Based upon the applicant’s presentation and the application materials and supporting documents
submitted by the applicant, the Planning Board approved/denies the application for Major Site
Plan approval.

Approval with conditions:

The application is approved, subject to the meeting the following conditions:

A. Standard conditions of approval:

1. This approval is limited to development only as
described and shown on the plans and documents
presented.

2. The project must comply at all times with all

applicable federal, state and local approval to
which it is subject.

3. Copies of all required State permits and/or letters
of approval (DOT, Fire Marshall, DEP, etc.) shall
be submitted to the Naples Code Enforcement
Officer prior to completion of project.

4. Any required stormwater and phosphorus controls
shown on the site plan must be inspected by a
licensed engineer or other certified individual and
a signed statement that the controls were installed
as presented in the plans is to be provided to the
Naples CEO prior to the building being placed in
service.

5. For amendment to previously approved site plan,
all previously conditions of approval, if any, shall
remain in force unless explicitly changed by the
Planning Board.

B. Project- Specific Conditions of Approval:

Naples Planning Board Chairman Date:

Specific conditions of approval for this project are enumerated in Appendix I.



Hydrogeologic Assessment
GEOENGINEERING SERVICES

March 1, 2019
Summit #18416

Jayson R. Haskell, P.E.

DM Roma Consulting Engineers
PO Box 1116

Windham, ME 04062
jayson@dmroma.com

Reference: Subsurface Investigation and Limited Hydrogeologic Assessment
Causeway Marina Commercial Development Stormwater Infiltration Basins
Poland Spring Road (Route 11), Naples, Maine

Dear Jayson:

Summit Geoengineering Services (SGS) completed a subsurface investigation and limited hydrogeologic
assessment to support a Maine Department of Environmental Protection (MEDEP) Stormwater
Management Law application for proposed stormwater infiltration areas at the above referenced site. A
site location map showing the site and vicinity is provided as Figure 1 in Attachment 1.

The site includes +8.5-acre of land located in a gently sloping to near level area east of the intersection
of Route 11 and 302 in Naples, Maine. The property is currently developed with a +3,000 square foot
building used for equipment/material storage and limited watercraft maintenance. The exterior of the
property is currently cleared land used for winter storage of watercraft, and summer storage of trailers.
The applicant is proposing to build a second building in the middle of the property for dry boat storage,
add additional gravel (impervious) surfaces, and expand the area available for exterior boat storage.

Current uses of properties in the site vicinity include residential to the north and west, an American
Legion meeting house and ballfield to the west, and commercial business and a service station to the
south and southeast along Route 302. The site and surrounding area are served by individual on-site
septic systems and drilled bedrock wells.

The scope of work performed included:

e Observation of test pits at a proposed stormwater infiltration strip along Route 11 to determine
the elevation of the seasonal high-water table (mottling);

e Observation of test pits elsewhere on the property to assess variability of subsurface condition
and install temporary observation wells to gauge groundwater elevation.

e Collection of representative soil samples for grain size analysis to estimate soil permeability.

e I|dentification of well locations on nearby properties.

1 145 Lisbon Street (PO Box 7216) Lewiston, Maine 04243 | (207) 576-3313
173 Pleasant Street Rockland, Maine 04841 | (207) 318-7761
www.summitgeoeng.com
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Hydrogeologic Assessment
GEOENGINEERING SERVICES

e An assessment of the potential for the infiltration area(s) to pose an unreasonable adverse
impact to the quality or quality of water at nearby water supply wells, or to the operation of
nearby septic system leachfields.

EXPLORATIONS

Test pits were completed on January 4, 2018 using a mini-excavator provided by the property owner to
observe soils, subsurface conditions, and for the installation of temporary observation wells. Test pits
TP-11 and TP-12 were completed on the west side of the property near or in the existing infiltration
basins on Route 11.

Test pits TP-13, TP-14, TP-15, TP-16 and TP-17 were completed in the central and eastern areas of the
property to observe the variability of soils and subsurface conditions on the property. Observation wells
were installed in six of the seven test pits and were designated at MW-1, MW-3, MW-4, MW-5, MW-6
and MW-7 (MW-11 at TP-11, MW-3 at TP-13, etc.).

Test pits, observation wells, and water supply wells were located by SGS using a mapping grade GPS unit
(Trimble Geo7x). SGS surveyed the top of casing and existing grade elevations at observation wells using
laser level measurements relative to a spot elevation on Route 11 provided in the digital plans provided
by DM Roma.

A schematic site plan showing the proposed development and wells in the vicinity is provided as Figure 2
in Attachment 1. Soil test pit logs, monitoring wells construction information, and elevation data for
observation wells are provided in Attachment 2.

SUBSURFACE CONDITIONS

Surficial materials on the property consist predominately of stratified fine sands with a gradually
increasing amount of very fine sand and silty fine sand layers with depth. Stratified silty clay and sand
was observed at a depth of 8 feet below the ground surface (elevation £310.5) in the vicinity of the
wetland area at TP-17.

Water levels at temporary observation wells were monitored two weeks following installation and
evidence of a permanent (non-perched) water table was not observed. Limited seepage observed at TP-
11 during excavation is attributed to infiltrating water associated with the adjacent existing infiltration
basin. Water was observed at monitoring wells MW-3 and MW-5, but is attributed to surface water
draining in the test pit from a recent rainfall event and slow drainage of water through the low
permeability surficial materials at depth.

The presence of redoximorphic mottling in fine textured soils at depth indicates a seasonally perched
water table is periodically present slightly above, or in the hydraulically restrictive surficial materials
occurring at depth. The elevation of the seasonal high-water table ranges from elevation £314.5 feet
approximately 75 feet north of the peat wetland, £314 feet along Route 11, and +313.5 feet on the
northern property boundary. This elevation is generally coincidence with or is slightly above the depth
at which very fine sand / silty sand first occurs at depth.

SGS performed grain size analyses for representative samples of fine sand (2 samples) and very fine sand
silt materials (1 sample) observed in test pits for estimating soil permeability. Fine sands have an

2 145 Lisbon Street (PO Box 7216) Lewiston, Maine 04243 | (207) 576-3313
173 Pleasant Street Rockland, Maine 04841 | (207) 318-7761
www.summitgeoeng.com
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GEOENGINEERING SERVICES

estimated permeability of +2 feet per day (ft/day). Very fine sand / silty sands materials have an
estimated permeability of +0.1 ft/day. Gradations reports and permeability calculations are provided in
Attachment 3.

HYDROGEOLOGIC ASSESSMENT

Maine Geological Survey (MGS) maps showing the site and vicinity are provide in Attachment 1. The
surficial geology of the site is mapped as Glacial Lake Sebago deposits. A small area of glacial till is
mapped along the northeast side of the wetland and on far east side of the property, however no glacial
till was observed in test pits. Field observations indicates the glacial till contact occurs farther to the
south and southeast along Route 302 and near the eastern property boundary. The area of the
proposed development is located on a significant sand and gravel aquifer.

On-site test pits indicate the site is underlain by Glacial Lake Sebago nearshore deposits consisting of
massive to stratified fine sands, overlying silty clay Glacial Lake Sebago bottom deposits. The depth to
bedrock in the area of the proposed infiltration basins is estimated to be 30 to 50 feet below the ground
surface based on well construction data for the on-site well and data provided on MGS maps.

Field observations indicate the peat wetland located in the south-central portion of the site is underlain
by dense cemented fine sand deposits that have formed as a result of prolong periods of saturation and
low long-term percolation rates of on-site surficial materials.

Infiltration Basin Drainage Evaluation

DM Roma is proposing to infiltrate stormwater on-site using narrow vegetated infiltration basins (< 10
feet wide) around the development with a loamy sand liner. The infiltration area base ranges in
elevation from 317 feet to 317.5 feet and maintains a three-foot separation from the seasonal high-
water table. The proposed spillway is located on the south side of the site at elevation is 318.5 feet.
Calculations provided by DM Roma indicate approximately 0.5 feet of water will pond in the basins
during a 2-year storm event assuming infiltration rate of 0.25 inches per hour during the storm.

Calculations provided in Attachment 3 indicate that infiltration basins with a base 3 feet above the
elevation of the seasonal high-water table (hydraulically restrictive horizon) and a width of 10 feet or
less will sustain an infiltration rate of 0.25 inch for 48 hours (1 foot of water infiltration in 2 days). This
indicates the infiltration areas will drain in sufficient time following a 2-year storm event and not result
in a prolong reducing condition (oxygen-poor condition) in perched groundwater that could result in the
mobilization of redox-sensitive metals or the cementation of soils under the basin.

Potential for Unreasonable Adverse Impacts to Nearby Leachfields

Mounding analysis calculations provided in Attachment 3 indicate that transient groundwater mounding
under the infiltration basins will extend approximately 10 to 15 feet away from the infiltration areas.
Given that existing leachfield areas are located at least 30 feet from infiltration areas, the infiltration
areas will not result in unreasonable adverse impacts to nearby existing leachfields.

3 145 Lisbon Street (PO Box 7216) Lewiston, Maine 04243 | (207) 576-3313
173 Pleasant Street Rockland, Maine 04841 | (207) 318-7761
www.summitgeoeng.com



Hydrogeologic Assessment
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Potential for Unreasonable Adverse Impacts to Nearby Water Supply Wells

The location of nearby water supply well relative to the infiltration basins area is shown on Figure 2 in
Attachment 1. The infiltration areas maintain a setback of 40 feet or more to off-site private water
supply wells, a £160-foot setback to the Black Bear Café public drilled well located east of site, and a
+250-foot setback to the American Legion Post 155 public well located west of the site. The on-site
drilled bedrock well is located within the proposed infiltration area north of the existing site building.

Unreasonable adverse impacts to the water quantity to the onsite drilled bedrock wells and nearby
water supply wells is not anticipated because the proposed new area of impervious is small and the
stormwater runoff water is proposed to be infiltrated on-site.

Unreasonable adverse impact to the water quality at nearby private and public wells are not anticipated
provided that the required improvements and pollutant source control measures listed below are
implemented at the site.

REQUIRED IMPROVEMENTS AND POLLUTANT SOURCE CONTROL MEASURES

The following required improvements and pollutant source control measures are required by SGS to
mitigate the potential for unreasonable adverse impact to water supply wells located in the vicinity of
the site.

Requirement Improvements:

e The frontage along Route 11 must be regraded to minimize the potential for deicing fluids
applied on Route 11 to drain into the infiltration basins.

e A surface seal must be installed around the exterior of the on-site drilled bedrock well
casing. The seal shall consist of non-shrinking bentonite grout (or equivalent) and extend

from the surface to 1 foot below the pitless adapter.

Pollutant Source Control Measures:

e Maintenance activities involving the use of oil or hazardous substances (e.g., antifreeze,
gasoline, lube oil, etc.) shall under no circumstances occur on the site exterior.

e Qil or hazardous substances shall under no circumstances be stored on the site exterior.
Secondary containment must be provided for oil or hazardous substances stored on-site.

e Spill cleanup kits shall be stored in site building(s) and be accessible at all times.

e Under no circumstances shall engines or vehicle undercarriages be washed on-site, unless
the wash water is contained and disposed off-site in accordance with state regulations.

e Under no circumstances shall deicing fluids be used on the premises. Traction sand only.

4 145 Lisbon Street (PO Box 7216) Lewiston, Maine 04243 | (207) 576-3313
173 Pleasant Street Rockland, Maine 04841 | (207) 318-7761
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Hydrogeologic Assessment

CONCLUSIONS:

The proposed infiltration areas will not result in an unreasonable adverse impact to nearby leachfields,
or to the quantity or quality of water at nearby private and public water supply wells.

Our findings are based on our interpretation of site conditions, the information provided to us, and
assumed implementation of required improvements and pollutant source control actions described
herein. If there are changes in the proposed development, we request the opportunity to review the
changes and conduct further analysis as necessary to confirm the changes do not alter our conclusions.

Sincerely yours,
Summit Geoengineering Services

T TRE S

Stephen B. Marcotte, C.G., L.S.E.
Senior Geologist

MARCOTTE

5 145 Lisbon Street (PO Box 7216) Lewiston, Maine 04243 | (207) 576-3313
173 Pleasant Street Rockland, Maine 04841 | (207) 318-7761
www.summitgeoeng.com
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Attachment 1

Figures
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Attachment 2

Soil Test Pit Logs and Observation Well Data
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SOIL PROFILE / CLASSIFICATION INFORMATION

SUBSURFACE CONDITIONS AT PROJECT SITES

DETAILED DESCRIPTION OF

Title: ‘Maine Certified Geologist / Licensed Site Evaluator

Project Name & Location: Project Location Equipment Proj. #
CAUSEWAY MARINA PROPERTY ROUTE 11, NAPLES, MAINE JOHN DEERE 75G 18416
(" Observation Hole # [P-1 B TestPit O Boring (" Observation Hole # [P-12 B TestPit O Boring
0 " Depth of organic horizon above mineral soil 0 " Depth of organic horizon above mineral soil
Ex. Grade (318.1 ft) is top of pit / grade of gravel surface Ex. Grade (315.0 ft) bottom of existing infiltration basin
0 Texture Consistency Color Mottling 0 Texture Consistency Color Mottling
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36 36 SOMEWHAT BROWN TO NOTED
FIRM GRAY
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A A
g 48 S 48
e LOAMY FINE | SOMEWHAT LIGHT OLIVE | COMMON & e
L§ 54| SAND/SILT FIRM BROWN DISTINCT g§ 54
=3 =
R = 60
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S (| LOAMYFINE TO BROWN TO NONE E
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> SAND FIRM z
L 72 3 7
Q Q
o el
2 =2
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A A
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90 90
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96 96
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114 SEEPAGE FROM THIN SAND LAYER AT 9.5 FT 114
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INSTALLED OBSERVATION WELL MW-1
Soil Soil Classification Slope Limiting Factor E groupdwatir Soil Soil Classification Slope Limiting Factor E groupdwatir
" estrictive Layer " estrictive Layer
DLatSaEy D _0;3_%)_ 48 O Bedrock DLatSaEy J_ _0;3_%)_ 12 O Bedrock
- Profile Condition Percent Depth 0 Pit Depth - Profile Condition Percent Depth 0 Pit Depth
Soil Geological Classification Soil Geological Classification
Dét'aGl?y GLACIAL LAKE SEBAGO SHORELINE AND NEARSHORE DEPOSIT DEFEIGI?Y GLACIAL LAKE SEBAGO SHORELINE AND NEARSHORE DEPOSIT
\\\\\\\HIHIIII,,/
INVESTIGATOR INFORMATION AND SIGNATURE SR oF e,
Signamre: Date: 1/4/201 9 § 2) <<\ ///’
%/\,’% ;@:ﬁi @: S fsTEPHEN BY =
Name Printed/typed: - Cert/Lic/Reg.# = * § MARCOTTE 2* =
yped: STEPHEN B. MARCOTTE &% GE530/SE387| =
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SOIL PROFILE / CLASSIFICATION INFORMATION

DETAILED DESCRIPTION OF
SUBSURFACE CONDITIONS AT PROJECT SITES

Project Name & Location: Project Location Equipment Proj. #
CAUSEWAY MARINA PROPERTY ROUTE 11, NAPLES, MAINE JOHN DEERE 75G 18416
( Observation Hole# ____TP-13 M TestPit O Boring (" Observation Hole # [P-14 B TestPit 0O Boring

0 " Depth of organic horizon above mineral soil 0 " Depth of organic horizon above mineral soil
Ex. Grade (318.1ft) Ex. Grade (318.5 ft)
0 Texture Consistency Color Mottling 0 Texture Consistency Color Mottling
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12 LOOSE 12
FILLIS MATERIAL ENCOUNTERED CONSISTED OF
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114 114 INSTALLED OBSERVATION WELL MW-4
120 120 LIMIT OF EXCAVATION AT 11.5 FT
(NO SEEPAGE OBSERVED)
INSTALLED OBSERVATION WELL MW-3
Soil Soil Classification Slope | Limiting Factor M Groundwater Soil Soil Classification Slope | Limiting Factor [ Groundwater
" [ Restrictive Layer [ Restrictive Layer
Data by _0;3_%)_ & O Bedrock Data by O Bedrock
LSE. | Tprofile Condition Percent Depth 0 Pit Depth LSE. | "Profile Condition Percent Depth 0 Pit Depth
Soil Geological Classification Soil Geological Classification
Dby | EILLED PEATLAND P2ty | GLACIAL LAKE SEBAGO SHORELINE AND NEARSHORE DEPOSIT
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PAGE 3 OF 4

SOIL PROFILE / CLASSIFICATION INFORMATION

DETAILED DESCRIPTION OF
SUBSURFACE CONDITIONS AT PROJECT SITES

Project Name & Location: Project Location Equipment Proj. #
CAUSEWAY MARINA PROPERTY ROUTE 11, NAPLES, MAINE JOHN DEERE 75G 18416
(" Observation Hole # _ TP15 W TestPit O Boring (" Observation Hole # [P-16 B TestPit 0O Boring

0 " Depth of organic horizon above mineral soil 0 " Depth of organic horizon above mineral soil
Ex. Grade (317.9 ft) Ex. Grade (320.6 ft)
0 Texture Consistency Color Mottling 0 Texture Consistency Color Mottling
COMPLETED FOR GENERAL OBSERVATIONS COMPLETED FOR GENERAL OBSERVATIONS
6 OF SUBSURFACE MATERIAL AND 6 OF SUBSURFACE MATERIAL AND
INSTALLATION OF OBSERVATION WELL. INSTALLATION OF OBSERVATION WELL.
12 12
MATERIAL ENCOUNTERED CONSISTED OF MATERIAL ENCOUNTERED CONSISTED OF
18 STRATIFIED LOAMY FINE SAND TO FINE SAND, 18 STRATIFIED LOAMY FINE SAND TO FINE SAND,
WITH MINOR MED-FINE SAND LAYERS WITH MINOR MED-FINE SAND LAYERS
24 24
30 30
36 36
42 42
s s
S 48 S 48
R= R=
F 3
£ 54 £ 54
7 7
Z 60 R
E B
2 66 2 66
g g
7 En
8 8
k= k=
s 78 & 78
A A
84 84
90 90
96 96
102 102
108 108
114 INSTALLED OBSERVATION WELL MW-5 114 INSTALLED OBSERVATION WELL MW-6
120 LIMIT OF EXCAVATION AT 12 FT 120 LIMIT OF EXCAVATION AT 10 FT
(NO SEEPAGE OBSERVED) (NO SEEPAGE OBSERVED)
Soil Soil Classification Slope | Limiting Factor [ Groundwater Soil Soil Classification Slope | Limiting Factor [ Groundwater
Data b [ Restrictive Layer Data b [ Restrictive Layer
Y O Bedrock Y O Bedrock
LSE. | Profile Condition Percent Depth 0 Pit Depth LSE. | "Profile Condition Percent Depth 0 Pit Depth
Soil Geological Classification Soil Geological Classification
Dét'aGl?y GLACIAL LAKE SEBAGO SHORELINE AND NEARSHORE DEPOSIT Dét'aG'?y GLACIAL LAKE SEBAGO SHORELINE AND NEARSHORE DEPOSIT
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PAGE 4 OF 4

DETAILED DESCRIPTION OF
SOIL PROFILE / CLASSIFICATION INFORMATION CUBSURLAETAILED DESCRIPTION OF
Project Name & Location: Project Location Equipment Proj. #
CAUSEWAY MARINA PROPERTY ROUTE 11, NAPLES, MAINE JOHN DEERE 75G 18416
( Observation Hole # [P-17 B TestPit O Boring [ Observation Hole # O TestPit O Boring
0 " Depth of organic horizon above mineral soil " Depth of organic horizon above mineral soil
Ex. Grade (318.6 ft)
0 Texture Consistency Color Mottling 0 Texture Consistency Color Mottling
ORGANIC
BLACK
|  Desris LOOSE 6
12 12
DARK YELLOW
STRATIFIED FRIABLE BROWN FEW AND FAINT
181 LOAMY FINE 18
SANDTOFINE =~ TIRMTO OLIVE TO COMMON
24 SAND VERY FIRM GRAY AND 4
(CEMENTED) DISTINCT
30 30
36 36
42 42
g g
S 48 S 48
k= R
F] F]
£ 54 £ 54
7 7
Z 60 R
E B
2 66 2 66
g g
2 n Zn
3 3
= =
2 78 2 78
A A
84 84
90 90
96 96
STRATIFIED FIRMTO GRAY CLAY (WET)
102| SILTY CLAY VERY FIRM SAND (MOIST) 102
AND FINE
108 SANDS 108
114 INSTALLED OBSERVATION WELL MW-7 114
120 LIMIT OF EXCAVATION AT 10 FT 120
Soil Soil Classification Slope | Limiting Factor [ Groundwater Soil Soil Classification Slope | Limiting Factor [ Groundwater
Data b " B Restrictive Layer Data b [ Restrictive Layer
Y O Bedrock Y O Bedrock
LSE. | Profile Condition Percent Depth 0 Pit Depth LSE. | "Profile Condition Percent Depth 0 Pit Depth
Soil Geological Classification Soil Geological Classification
Databy | EDGE OF APPARENT KETTLE, GLACIAL LAKE SEBAGO SHORELINE Data by
L €G- | AND NEARSHORE DEPOSIT OVER LAKE BOTTOM DEPOSITS L CG )
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Observation Well Construction Information and Depth to Water Survey Data
Causeway Marina Property
Route 11, Naples, Maine

Well Constructon

Elevation Survey

Groundwater Depth/Elevation

Total Bottom | Elevation Elevation Elevation Depth to Water Level Elevation
Well Depth (ft) Stickup (ft)| of Well | Top of PVC Existing Bottom of on 1-18-2019 Water Level JComment
(ft BGS) | Casing (ft) | Grade (ft) Well (ft) (ft below Top of PVC) (ft)
MW-1 12.7 3.17 9.53 321.26 318.09 308.56 12.5 308.76 water in bottom cap, seepage observed at bottom of pit from sand layer
MW-3 7.55 2.58 4.97 320.73 318.15 313.18 3.73 317.00 well is in filled peat wetland
MW-4 15.25 3.25 12.00 321.75 318.50 306.50 >15.25 < 306.5 dry
MW-5 15.25 3.17 12.08 321.05 317.88 305.80 14.45 306.60 See Note 2
MW-6 15.25 4.67 10.58 325.28 320.61 310.03 >15.25 < 306.5 dry
MW-7 15.25 5.42 9.83 324.01 318.59 308.76 >15.25 < 306.5 dry
Notes:
1. Elevations based on lazer level survey by SGS on 1/18/2018. Route 11 centerline point elevation (318.16') at site driveway entrance provided on DM Roma digital plans used as benchmark.
2. Water in observation well is reflects surface water drainage in to disturbed soil created by test pit excavation into frozen frozen ground conditions, and is draining slowly due to hydrailically
restrictive very fine sand and silt soils. Area surrounding MW-5 is graded toward test pit well and large areas of shell ice are present, and field evidence indicates some melting has occurred since
test pits were installed on 1/4/2019.
3. Depth to water level measurements collected on 1/18/2019 with an electronic depth to water level meter (+/-0.01 feet)
4, Monitoring wells constructed with threaded Sch. 20 PVC pipe with 10 feet of 10-slot screen and riser to surface. 0.25 foot threaded cap at bottom. Bottom 0.5 feet of well is not perforated.




Hydrogeologic Assessment

GEOENGINEERING SERVICES

Attachment 3

Soil Gradations & Drainage Calculations

145 Lisbon Street (PO Box 7216) Lewiston, Maine 04243 | (207) 576-3313
173 Pleasant Street Rockland, Maine 04841 | (207) 318-7761
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RAIN SIZE ANALYSIS - ASTM D691

PROJECT NAME: Naples Causeway Marina PROJECT #: 18416
PROJECT LOCATION: Route 11, Naples, Maine EXPLORATION #:  TP-11
CLIENT: DM Roma Consulting Engineers SAMPLE #: S-1
TECHNICIAN: Erika Stewart, P.E. SAMPLE DEPTH: 4 ft
SOIL DESCRIPTION: SILT, some fine Sand, ML TEST DATE: 1/17/2019
TEST PROCEDURE
Sample Source: Test Pit Sieve Stack: Single Specimen Procedure: Moist
Test Method: Method B Separating Sieve(s): N/A Dispersion Type: (NaPO3)6
DATA
STANDARD SIEVE ALTERNATIVE SIEVE %
DESIGNATION (mm) DESIGNATION (in) o
75 (31in) 100.0
50 (21in) 100.0
37.5 (1-1/2 in) 100.0
25.0 (1 in) 100.0
19.0 (3/4 in) 100.0
12.7 (1/2 in) 100.0
9.5 (3/8 in) 100.0
6.35 (1/4 in) 100.0
4.75 (No. 4) 100.0
2.00 (No. 10) 100.0
0.850 (No. 20) 100.0
0.425 (No. 40) 99.9
0.250 (No. 60) 99.7
0.150 (No. 100) 98.5
0.106 (No. 140) 94.8
0.075 (No. 200) 82.3
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REMARKS: Moisture Content = 20.4%.

145 Lisbon Street (PO Box 7216) Lewiston, Maine (207) 576-3313
173 Pleasant Street, Rockland, Maine 04841, (207) 318-7761
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GEOENGINEERING SERVICES

RAIN SIZE ANALYSIS - ASTM D691

PROJECT NAME: Naples Causeway Marina PROJECT #: 18416
PROJECT LOCATION: Route 11, Naples, Maine EXPLORATION #:  TP-11
CLIENT: DM Roma Consulting Engineers SAMPLE #: S-2
TECHNICIAN: Erika Stewart, P.E. SAMPLE DEPTH: 7.5 ft
SOIL DESCRIPTION: Fine SAND. some Silt, SM TEST DATE: 1/17/2019
TEST PROCEDURE
Sample Source: Test Pit Sieve Stack: Single Specimen Procedure: Moist
Test Method: Method B Separating Sieve(s): N/A Dispersion Type: (NaPO3)6
DATA
STANDARD SIEVE ALTERNATIVE SIEVE %
DESIGNATION (mm) DESIGNATION (in) o
75 (3 in) 100.0
50 (2 in) 100.0
37.5 (1-1/2 in) 100.0
25.0 (1 in) 100.0
19.0 (3/4 in) 100.0
12.7 (1/2 in) 100.0
9.5 (3/8 in) 100.0
6.35 (1/4 in) 100.0
4.75 (No. 4) 100.0
2.00 (No. 10) 100.0
0.850 (No. 20) 100.0
0.425 (No. 40) 99.3
0.250 (No. 60) 97.9
0.150 (No. 100) 72.7
0.106 (No. 140) 45.7
0.075 (No. 200) 27.4
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REMARKS: Moisture Content = 23.8%. Contains trace mica.

145 Lisbon Street (PO Box 7216) Lewiston, Maine (207) 576-3313
173 Pleasant Street, Rockland, Maine 04841, (207) 318-7761
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RAIN SIZE ANALYSIS - ASTM D691

PROJECT NAME: Naples Causeway Marina PROJECT #: 18416
PROJECT LOCATION: Route 11, Naples, Maine EXPLORATION #:  TP-15
CLIENT: DM Roma Consulting Engineers SAMPLE #: S-1
TECHNICIAN: Erika Stewart, P.E. SAMPLE DEPTH: 4 ft
SOIL DESCRIPTION: Fine SAND. some Silt, SM TEST DATE: 1/17/2019
TEST PROCEDURE
Sample Source: Test Pit Sieve Stack: Single Specimen Procedure: Moist
Test Method: Method B Separating Sieve(s): N/A Dispersion Type: (NaPO3)6
DATA
STANDARD SIEVE ALTERNATIVE SIEVE %
DESIGNATION (mm) DESIGNATION (in) o
75 (31in) 100.0
50 (2 in) 100.0
37.5 (1-1/2 in) 100.0
25.0 (1 in) 100.0
19.0 (3/4 in) 100.0
12.7 (1/2 in) 100.0
9.5 (3/8 in) 100.0
6.35 (1/4 in) 100.0
4.75 (No. 4) 100.0
2.00 (No. 10) 100.0
0.850 (No. 20) 100.0
0.425 (No. 40) 99.7
0.250 (No. 60) 99.1
0.150 (No. 100) 77.8
0.106 (No. 140) 47.8
0.075 (No. 200) 27.0
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REMARKS: Moisture Content = 10.4%. Contains trace mica.

145 Lisbon Street (PO Box 7216) Lewiston, Maine (207) 576-3313
173 Pleasant Street, Rockland, Maine 04841, (207) 318-7761




Kozeny-Carmen Permeability Estimation for Fine Textured Surficial Materials

Project No.:

18416

Site Location: Causeway Marina Property - Route 11, Naples, Maine

Kozeny-Carmen equation (modified from Bear 1972), Groundwater Science, 2nd Ed. (2013), pgs 69-70

Pwg n3 d50?
K = k *
u (1-n)2 180
Variable Value Units Source of Value
Pwg 9810 N/m3 unit weight of typical groundwater
u 1.40E-03 N*sec/m2 viscosity of typical groundwater
n - varies - unitless  estimated from literature values
d50 - varies - cm d50 from particle/grain size analysis
Location Depth Description Porosity |d50 (cm) |K (cm/sec)| K (ft/day)
TP-11 4 ft sandy silt 0.18 0.003 3.04E-05 0.09
TP-11 7.5 ft fine sand 0.21 0.0113 | 7.38E-04 2.09
TP-15 4 ft fine sand 0.21 0.0109 | 6.86E-04 1.94
Notes:

1. d50 for TP-1 (4 ft) estimated by extrapolating grain size curve




This spreadsheet will calculate the height of a groundwater mound beneath a stormwater infiltration basin. More information can be found in the U.S. Geological Survey
Scientific Investigations Report 2010-5102 "Simulation of groundwater mounding beneath hypothetical stormwater infiltration basins".

The user must specify infiltration rate (R), specific yield (Sy), horizontal hydraulic conductivity (Kh), basin dimensions (x, y), duration of infiltration period (t), and the initial
thickness of the saturated zone (hi(0), height of the water table if the bottom of the aquifer is the datum). For a square basin the half width equals the half length (x = y).
For a rectangular basin, if the user wants the water-table changes perpendicular to the long side, specify x as the short dimension and y as the long dimension. Conversely,
if the user wants the values perpendicular to the short side, specify y as the short dimension, x as the long dimension. All distances are from the center of the basin.

Users can change the distances from the center of the basin at which water-table aquifer thickness are calculated.

Cells highlighted in yellow are values that can be changed by the user. Cells highlighted in red are output values based on user-specified inputs. The user MUST click the
blue "Re-Calculate Now" button each time ANY of the user-specified inputs are changed otherwise necessary iterations to converge on the correct solution will not be

done and values shown will be incorrect. Use consistent units for all input values (for example, feet and days)

Input Values
0.5000 R
0.210 Sy
2.00 K
5.000 X
400.000 y
2.000 t
0.500 hi(0)
h(max)
Ah(max)
Ground- Distance from
water center of basin
Mounding, in in x direction, in
feet feet
0
2.500
5
10
15
20
30
35
40
45

Disclaimer

use consistent units (e.g. feet & days or inches & hours)

Recharge (infiltration) rate (feet/day)

Specific yield, Sy (dimensionless, between 0 and 1)
Horizontal hydraulic conductivity, Kh (feet/day)*
1/2 length of basin (x direction, in feet)

1/2 width of basin (y direction, in feet)

duration of infiltration period (days)

initial thickness of saturated zone (feet)

Conversion Table
inch/hour  feet/day

0.67 1.33
2.00 4.00 In the report accompanying this spreadsheet
(USGS SIR 2010-5102), vertical soil permeability
hours days (ft/d) is assumed to be one-tenth horizontal
36 1.50 hydraulic conductivity (ft/d).

maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
maximum groundwater mounding (beneath center of basin at end of infiltration period)

Re-Calculate Now

3.500

Groundwater Mounding, in feet

3.000

2.500 \
2.000

1.500 \

1.000 \

0.500 \

0.000 \ o

-0.500

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration
basin is made available to the general public as a convenience for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypothetical stormwater infiltration basins" or to calculate values based on user-specified site conditions. Any
changes made to the spreadsheet (other than values identified as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could include, but may not be
limited to: erroneous output, numerical instabilities, and violations of underlying assumptions that are
inherent in results presented in the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.





