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TOWN OF LAMOINE 

           GRAVEL ORDINANCE: PERMIT APPLICATION 
Revised : November 11, 2010 

PLEASE PROVIDE WRITTEN INFORMATION FOR ALL ITEMS LISTED.  CONSULT 
SECTION 7C OF THE GRAVEL ORDINANCE FOR DETAILS. 

Map #   3         Lot #  31 & 33      Size:   108         acres   Fee: $ 450 
Date rec'd ____/____/______ 

1. Owner of record and current address:

 Name: Harold MacQuinn, Inc.                        Ralph & Mary Miro 
 Address: P.O. Box 789, Ellsworth, ME 04605      905 Douglas Highway, Lamoine 
 Phone: (work) 667-4653 (office)       

2. Operator (if not owner)

 Name: Harold MacQuinn, Inc. 
 Address: P.O. Box 789, Ellsworth, ME 04605 

Phone:  ( work) 667-4653   (office)       

Please attach a plot plan drawn to scale.  It must clearly show and label: 

3. the location and boundaries of the site and the name and location of all abutting property owners
including the owners across street;

4. the existing contours of the land within the boundaries and extending beyond the boundaries for
100 feet; the contours must be shown at no more than 10 foot intervals.  The scale used to
define the contours must be included on the plan;

5. maps clearly outlining (preferably in colors) the information required in Section 7C5 (see pages
3-4 of Gravel Ordinance) with the following legend:

7.C.5.A.1 Extraction area active during previous three years
7.C.5.A.II Area of intended extraction next three years
7.C.5.A.III Area of existing pit fully restored
7.C.5.A.IV Area where no further extraction anticipated (closed portion)
7.C.5.B.I Areas restored last three years
7.C.5.B.II Areas to be restored next three years
7.C.5.B.III Area fully restored



For items 6-14, Please consult the Gravel Ordinance and provide the following information on 
this form or attached to this form (Please indicate here where each attachment can be found, 
ie page numbers, section numbers, ect. and provide a short response on this form for each 
submission item). 

6. The location of all existing or proposed access roads and of any existing or proposed permanent
or temporary structures. Existing access roads lead from Route 184 into pit area. No access
to the pit will be made off the Mill Road. No proposed structures. See C2.0

7. Attach a description of the proposed provisions for drainage and erosion control.
Pit is internally drained. No unvegetated steep slopes exist, except for in the working
areas. See Operations Statement page 72, Erosion control plan page 158
Stormwater management plan page 154. Final grading, C2.0 and C2.1

8. What is the estimated longevity of this pit, based on the removal rate over the 12 months
immediately past?  Indefinite.

9. Provide proof of your financial ability to carry out restoration required by the Gravel Ordinance.
See letter of credit from The First in the amount of $450,000. page 56.

10. Attach a detailed landscaping and vegetation plan defining how you will restore the pit to as
nearly a natural state as is practical by grading, filling, draining and/or planting. See page 74 and
page 131. New screening proposed. See page 74.

11. Attach copies of your annual statements to the Code Enforcement Officer stating whether 200
cubic yards or more were removed from the pit during each yearly period from October 1 through
September 30.  One statement per year is required. See page 48.

12. At the request of the Planning Board, you may need to provide information that indicates any
or all of the following:  the hydrology, the physical characteristics of the site, the extent of your
proposed operations, and compliance with the performance standards of Section 8 of the Gravel
Ordinance. Hydrology page 76, physical characteristics of the site page 72, extent of your
proposed operations, page 73.

13. If a washing operation is proposed, include any proposal to use ground water extraction from
the site to provide for the washing, with a demonstration that the water extraction will not lower
the ground water level at the boundaries of the area by more than two feet or will not lower the
ground water level to the detriment of existing ground water use. No washing operation is
proposed.

14. Attach a plan for monitoring separation of excavation limits from the average seasonally high
water table. Several test wells exists in and adjacent to the pit for monitoring groundwater
separation. See Operations Statement, page 72 & Water Level Monitoring Report, page
49.
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Ralph & Mary Miro 907 Douglas Highway
Lamoine, Maine

Harold MacQuinn, Inc. P.O. Box 789
Ellsworth, Maine

Kittridge Pit Expansion Map 3 Lot 31 & 33

Harold MacQuinn, Inc.





    Town of Lamoine 
Application for Site Plan Review 

Owners of Record Harold MacQuinn, Inc. 

Ralph & Mary Miro 

Address P.O. Box 789 
Ellsworth, ME 04605 

Lamoine, Maine 
Applicant Harold MacQuinn, Inc. Address P.O. Box 789 

Ellsworth, ME 04605 
Project Name Kittredge Pit Expansion Map/Lot  Map 3/Lot 31 

Map 3/Lot 33 
Surveyor/Architect/ 
Engineer’s Name 

Herrick & Salsbury, Inc. Reg. 
Number 

PLS 2207 

In accordance with the Site Plan Review Ordinance, please submit the following information as 
part of this application. 

1. A fully executed and signed original and seven copies of the application for site plan
review.

2. The site plan (drawings) shall consist of one or more reproducible, stable base
transparent originals at a scale of not less than 1" = 50' to be filed at the town office.
Space shall be provided on the development plan for the signatures of the board and
date. NOTE : Plans to be submitted at 1”=100’. 50 scale plans would require 6 sheets.

3. A copy of the deed to the property, option to purchase the property or other
documentation to demonstrate right, title or interest in the property on the part of the
applicant and status of property tax payment.

-See Deed: Page 22, Purchase and sale agreement Page 29

Ad hoc section. This section is not part of the official application made available to 
applicants, but reflects the information requirements in Section I 

3A Name and address of owner of record 

Map 3, Lot 31 : Harold MacQuinn, Inc., P.O. Box 789, Ellsworth, ME 04605 
Map 3, Lot 33 : Record owner (registry of deeds) Ralph & Mary Miro, 907 Douglas Highway, Lamoine, 

Maine 04605 
Map 3, Lot 8 : Owner for purposes of application : Harold MacQuinn, Inc., P.O. Box 789, Ellsworth, 

Maine by virtue of purchase and sale agreement, Page 29. 

3B The name of the proposed development :    Kittridge Pit Expansion 

3C Names and addresses of all owners of property within 500 feet : See page 17 

3D Assessor’s map and lot number : Tax Map 3, Lots 31 and 33   page 19 
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3E Copy of deed to the property, option to purchase or other documentation : See page 22 
for deeds, Page 29 for purchase and sale, page 209 for property tax receipt. 

3F Name and registration of professionals : 
Land surveyor : Stephen R. Salsbury, PLS2207 
Professional engineer : Mike Walsh, PE8485 
Certified Geologist : Mike Deyling GE270, Stephen Marcotte, GE539 
Soils scientist, Aleita “Lee” Burman, SS430 

4. Existing Conditions

a. Zoning classification(s) (including shoreland) of the property and the location of
zoning district boundaries if the property is located in two or more zoning districts
or abuts a different district;

 Zone: Rural & Agricultural  

b. The bearings and distances of all property lines of the property to be developed
and the source of this information;

-See Site Plan C1.0, C2.0 and C2.1
-See Deed Description (Source of Information): Page 22

c. Location and size of any existing sewer and water systems, culverts and drains,
fire hydrants or pond, adjacent to property to be developed and of any that will
serve the development from abutting roads or land;

 One 15” culvert along Douglas Highway at paved entrance to pit. 

d. Location, names and widths of existing roads and rights-of-way within or adjacent
to the proposed development;

Existing Roads Adjacent to Property: Douglas Highway (66’ Right of Way) / Un-
named road from Mill Road (Court affirmed right of way) 

-See Site Plan for Road Locations

e. The location of open drainage courses, wetlands, stonewalls, graveyards,
fences, stands of trees, and other important or unique natural areas and site
features, including but not limited to, floodplains, deer wintering areas, significant
wildlife habitats, scenic areas, habitat for rare and endangered plants and
animals, unique natural communities and natural areas, sand and gravel
aquifers, and historic and/or archaeological resources, together with a description
of such features.

 None of the above were found on site except aquifer. 
-See Agency Letters (wildlife/plants/historic features): Page 41
-See Floodplain Map: Page 21
-For Aquifer Information; see Hydrogeological Report:Section 38
-See wetlands report, page 171.



f. The location, dimensions and ground floor elevation of all existing buildings on
the site.
 No existing buildings on site. 

g. Topographical contours and the direction of existing surface water drainage
across the site; and

-See Site Plan C1.0 for existing contours.

h. If any portion of the property is in the 100-year floodplain, its elevation shall be
delineated on the plan or provide a FEMA floodplain map.

 Site not in 100-year floodplain. 
-See Floodplain Map: Page 21

5. Proposed Development Activity

a. Descriptions of all proposed uses of the development including specific uses of all
structure to be built, converted or expanded.

Development Activity: Primary uses will include gravel extraction and the storage of sand, 
loam and gravel after the site is cleared and contoured as shown on the site plan. The 
finished grade elevation of the pit floor will be 30’ (NGVD datum).See C2.0 and C2.1 

b. The location and dimensions of all proposed buildings and structures.

None 

c. The size, location, direction, and intensity of illumination of all outdoor lighting.

None 

d. All existing and proposed setback dimensions.

Proposed 50’ setback line along northerly and southerly boundaries.
boundaries. Proposed 150’ setback from the centerline of  Douglas Highway. 
10’  setback line along a section of the northerly boundary (waiver).  

-See Site Plan C2.0 & C2.1
-See Setback Waiver: Page 70

e. Proposed landscaping and/or buffering.

 Proposed berm and plantings in proposed buffer areas described  
 on page 72 under “screening”. Proposed screening shown on C2.0 
-See Site Plan E1.0 for proposed restoration from 2013-2015.
-See Reclamation Plan: Page 131
-See Landscaping/Revegetation Plan: Page 74 and Page 131



f. When subsurface sewage disposal is proposed, an on-site soils investigation
report by a Maine Department of Human Services licensed site evaluator.  The
report shall identify the classification of soils, location of all test pits, and proposed
location.

None Proposed  

g. The type of water supply to be used.

  None Proposed 

h. The type, size, and location of all waste disposal or incineration devices.

 None Proposed 

i. The type, size and location of all machinery or equipment likely to generate
appreciable noise at the lot lines.

  Noise Levels will not be exceeded as outlined in Section 8, subsection H of the       
Gravel Ordinance, Town of Lamoine.

~See Operations Statement, "Noise":Page 73

j. The amount and type of any raw, finished or waste materials to be stored outside
of roofed buildings, including their physical and chemical properties, if appropriate.

 Screened or crushed aggregate and topsoil to be stored from time 
to time on site.  

k. A schedule of construction including anticipated beginning and completion dates.

 Anticipated Begin Date: Operating under current permit. 
End Date: Indefinite  

l. A description of how special features identified in subsection 4.e. will be
maintained or impacts upon them minimized.

 The gravel pit will not impact any special features. 
-See Agency Letters (wildlife/plants/historic features): Page 41
-See Floodplain Map: Page 21
-For Aquifer Information: See Hydrogeological Report:Section 38 

m. The existing and proposed method of handling storm water run-offs.

Kittridge Pit will be internally drained. -
See Drainage Statement: Page 72



6. Additional Information.  The planning board may require the following when it finds
that the information required in Sections I.3 to I.5 is not sufficient, to determine that
the standards in Section J. can be met.

a. A high intensity soils report prepared by a soil scientist certified in the State of
Maine.

b. A storm water management and erosion control plan showing:

i) The direction of flow of the run-off through the use of arrows.

ii) The location, elevation, and size of all catch basins, dry wells, drainage
ditches, swales, retention basins, and storm sewers.

iii) Engineering calculations used to determine drainage requirements based
upon the 25-year 24-hour storm frequency, if the project will significantly
alter the existing drainage pattern due to such factors as the amount of 
new impervious surfaces (such as paving and building area) being 
proposed. 

c. A hydrogeologic assessment prepared by a ground water hydrologist/geologist
for projects involving common on-site water supply or on-site sewage disposal of
2,000 or more gallons per day.

d. A utility plan showing, in addition to provisions for water supply and waste water
disposal, the location and nature of electrical, telephone and any other utility
services to be installed on the site.

e. A landscaping plan.

f. The location, width, typical cross-section, grades and profiles of all proposed
roads and sidewalks.

g. Cost of the proposed development and evidence of financial capacity to complete
it.  This evidence should be in the form of a letter from a bank or other source of
financing indicating the name of the project, amount of financing proposed, and
interest in financing the project.

h. An estimate of the number of trips per day associated with the proposed
development.

7. The appropriate fee must accompany this application.

This application must be submitted to the Lamoine Planning Board, 606 Douglas Highway, 
Lamoine, ME  04605 at least 10-days before the Board is to consider it at a regularly scheduled 
meeting.   







KITTRIDGE GRAVEL PIT 
PERMITTING HISTORY 
September 17, 2012 
To : Lamoine Planning Board 
From : Stephen R. Salsbury, agent for Harold MacQuinn, Inc. 

January 6, 1997 

According to the planning board minutes, the original Kittridge pit permit was approved, Map 3 Lot 
33. Original excavation was going to take place on the east side of the property by blueberry field.
At the request of the planning board, proposed extraction was later moved to the front of the lot near
the highway. Conditions included that the applicant would provide a color coded map and
landscaping/restoration plan.

December 6, 1999 

Second Kittridge pit permit approved. Map 3 Lot 33. No conditions.  

December 3, 2002 

Third Kittridge pit permit approved. Map 3 Lot 33. Standard conditions for access, restoration and 
well monitoring. 

December 1, 2003 

DEP permit for 30 acres of excavation within the Kittridge Pit issued. A performance bond was 
posted in the amount of $72,000.  

July 6, 2004-October 27, 2004 

From the planning board minutes, the gravel extraction permit approval for Miro/Kittridge lot was 
granted on July 6, 2004, Map [7] 3 Lot 31. Standard conditions for access, restoration and well 
monitoring. 

Town records are fragmented regarding the site plan review application and approval. Herrick & 
Salsbury, Inc. was not involved in the permit application except for providing Harold MacQuinn, 
Inc. a black and white base map. 

The facts on record: 

 $1,400 fee paid to Town of Lamoine for site plan review. See notation on checklist.
 Email from Michael Garrett to Stu Marckoon dated June 2, 2004 indicating planning board

position that the whole pit (emphasis) is subject to planning board site plan review. The
minutes to the meeting indicate that the board felt that the entire (emphasis) project falls
within the scope of the site plan review.

 Email from Attorney Anthony Beardsley to Stu Marckoon dated July 6, 2004 with a
determination that the town cannot charge for the existing MacQuinn pit, but could charge
for the expansion area.

(over) 



KITTRIDGE PIT 
September 17, 2012 
Page 2 

 August 3, 2004, according to the planning board minutes, the planning board determined that
the permit fee applies only to the parts designated for expansion (per town attorney).
Application voted complete with conditions.

 August 31, 2004 Gravel extraction permit completeness review (from the minutes on record).
Application voted complete with condition.

 October 27, 2004 Public hearing for site plan review. According to the minutes, the Planning
board reviewed the performance criteria for site plan review. Board initially found in favor in
all but criteria #10, groundwater protection. Board consensus that site plan permit, once
granted, good for life of project. Water quality and quantity can be considered during annual
inspections and at three year gravel extraction renewal. Voted 4-1 to approve site plan
permit, no conditions.

Commentary: 

No record found approving gravel extraction permit for Map 3 Lot 33. 

Planning board did site plan review all acreage (30 acres for Miro lot and 35 acres for Kittridge lot). 
Site plan review is a one time permit for the life of the project. 

May 31, 2005 

DEP Notice of intent to comply (NOI) submitted to DEP for Miro Lot. The NOI is for extraction 
activities/open gravel pit between 5 to 10 acres.  

May 6, 2008 

Kittridge/Miro gravel extraction permit approved. Map 3 Lots 31 & 33. First Herrick & Salsbury 
application to planning board. No conditions. Expiration date to be September 30, 2010. Routine 
renewal. No discussion in minutes. No issues raised at meetings or site visit by my notes. 

August 17, 2010 – January 4, 2011 

Application for Kittridge Pit renewal submitted to the Town of Lamoine Planning Board. 5 meetings 
plus 1 meeting for a site visit were held by the Planning Board. There were discussions about the 
scope of the project and the 2004 site plan approval. Per the November 9, 2010 planning board 
minutes, : 

“A review of the historical record indicates the Lamoine Planning Board issued a Site Plan Review 
permit to H. MacQuinn & Sons for these lots by a 4 – 1 vote on October 27, 2004. J. Holt opined 
that, since the permit application lists only Lot 31, Lot 33 was not included and, therefore, should be 
subjected to Site Plan Review.  



KITTRIDGE PIT 
September 17, 2012 
Page 3 

On May 6, 2008, the Board approved, as a routine renewal, a gravel extraction permit for both lots, 
considered as one. There was no discussion of a need for Site Plan Review of either lot at the time.  

The two presently sitting Planning Board members (G. Donaldson & M. Garrett) on the Board in 
2004 attempted to “reconstruct” the events of the Site Plan Review and Gravel Ordinance 
applications of 2004. Both agreed the Planning Board “encouraged” these lots be considered as 
one to facilitate deliberations both at that time and in future. Both agree a Site Plan Review was 
conducted for both lots being considered as one in 2004.  

The absence of a Site Plan Review for Lot 33 in Town files is a confusing oversight. A copy of these 
minutes in the file should alleviate the confusion.” 

Conditions of the final approval included showing 10’ buffers and repairs to the fueling pad. The 
current permit was granted in January 2011. 
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Abutter List 
Kittridge Pit 

Map 3 Lot 31 & 33 

Within 500’ Of Property 

John L. Holt  3650 Ridge Rd. Otis OR 97368   3 30 

Ralph A Miro 907 Douglas Hwy. Lamoine ME 04605 3 31 

Harold MacQuinn, Inc PO Box 789 Ellsworth ME 04605  3 33 

Glenn M. Manring  838 Douglas Hwy Lamoine ME 04605 3 35 

Maurice E Googins Jr 390 Douglas Hwy. Lamoine ME 04605 3 35-1 

Cold Spring Water Co. 
c/o John S. Holt  23 Lamoine Beach Rd. Lamoine ME 04605 3 48 

Christopher R. Luck 35 Woods Rd. Somesville ME 04660   4 17 

George Smith   819 Douglas Highway Lamoine ME 04605  3 37 

Ames Family Trust  PO Box 64142 St. Paul MN 55164  3 40-1 

Paul K. McArdle   5528 Spring Meadow Dr. Dallas TX 75229  3 40-2 

Paul K. McArdle  5528 Spring Meadow Dr. Dallas TX 75229  3 40-3 

David H. Hodgkins  18 Woodard Rd. Walpole MA 02081  3 11 

Douglas C Jones  86 Mill Road Lamoine ME 04605  3 10-6 

Dianna M. Donahue  78 Mill Rd. Lamoine ME 04605   3 10-5 

Ronald A. Madore  38 Mill Road Lamoine ME 04605  3 10-7 

Robin Veysey  54 Mill Road Lamoine ME 04605  3 10-2 

William C. Walker  30 Mill Rd. Lamoine ME 04605   3 10-8 

Paul A Cirard   64 Mill Road Lamoine ME 04605  3 10-3 

Leon Clark  48 Mill Road Lamoine ME 04605  3 10-1 

Bruce A Gott   70 Mill Road Lamoine ME 04605  3 10-4 

Charles R. Graham   22 Mill Rd. Lamoine ME 04605 3 10 
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Patricia M Haugh  955 Douglas Highway Lamoine ME 04605  3 28 

Jeffrey R. Dow   23 Birch Ave Ellsworth ME 04605  3 29 

Anthony W. Miro  190 Old Tamiami Trail Naples FL 34110  3 32-6 

Gloria E. Miro   683 Clarks Woods Rd. Lynam ME 04002  3 32-3 

Gloria E. Miro   683 Clarks Woods Rd. Lynam ME 04002  3 32-4 

Ralph A. Miro   270 Westbrook Rd. Deep River CT 06417  3 32-5 

William V. Miro   31 Old Blue Point Rd Scarborough ME 04074  3 32-7 

Ralph A. Miro   907 Douglas Highway Lamoine ME 04605  3 32  

Joseph Schultz   5 Watson Rd. Dover NH 03820   3 32-1 

Gioia B. Schultz  5 Watson Rd. Dover NH 03820   3 32-2 

John A. Baranello 857 Douglas Highway Lamoine ME 04605  3 34 

Charles N. Holt   6007 Watertown Dr. San Antonio TX 78249  3 36 

Kristin R. Lamont  950 Douglas Hwy. Lamoine ME 04605   15 3 
15 4-1 

David H. Hodgkins 18 Woodard Road Walpole MA 02081 15 4 

Lamoine Baptist Church 14 Lamoine Beach Road Lamoine ME 04605 15 5 
15 7 

Forest Hill Cemetery Corp 15 8 

Carl Crowley  44 Lamoine Beach Rd Lamoine ME 04605 15 9 

Royden R Allen  52 Lamoine Beach Road Lamoine ME 04605  15 11 

Kingfisher Prop LLC 69 Lamoine Beach Rd. Lamoine ME 04605 15 15 

Peter R Mayo  PO Box 664 Mt. Desert ME 04660  15 19 

Arnold M. James  14 Mill Road Lamoine ME 04605  15 20 
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August 21, 2012 
 
Tara Hartson 
P.O. Box 652 
130 Oak Street, Suite 1 
Ellsworth, Maine 04605 
 
RE:  Information Request, Parcel east of Route 184, Lamoine 
 
Dear Tara: 
 
Per your request received August 21, we have searched current Department records for known 
occurrences of Rare, Threatened, and Endangered species, designated Essential and Significant 
Wildlife Habitats, and fisheries habitat concerns within the vicinity of the parcel located to the east of 
Route 184 in Lamoine. 
 
Our records indicate no occurrences of rare, threatened, or endangered animal species within the 
project area. Additionally, our department has not mapped any Essential or Significant Wildlife 
Habitats or Fisheries Habitats that would be directly impacted by your project. 
 
This consultation review has been conducted specifically for known MDIF&W jurisdictional features 
and should not be interpreted as a comprehensive review for the presence of all regulated features that 
may occur on site.  Prior to the start of any future site disturbance we recommend additional 
consultation with the municipality, and other state resource agencies including the Maine Natural 
Areas Program and Maine Department of Environmental Protection in order to avoid unintended 
protected resource disturbance. 
 
Please feel free to contact my office if you have any questions regarding this information, or if I can be 
of any further assistance. 
 
Best regards, 

 
 
 
 
 

Steve Walker 
Acting Environmental Review Coordinator 

 

PAUL R. LEPAGE 

GOVERNOR 
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TOWN OF LAMOINE 
LAMOINE PLANNING BOARD 

606 Douglas Highway 
Ellsworth, ME  04605 

NOTICE OF INTENT TO RESTORE A GRAVEL PIT OR MINE 
 
Date: September ____ , 2012 
 
Owner's Name: 
 
Harold MacQuinn, Inc.  
 
Property Location 
 
Street/Road: Route 184 – Douglas Highway  Town/City: Lamoine, Maine 
 
Map # 3  Lot # 31   Book # _________  Page # ________ 
 
The Gravel pit or Mine Restoration Plan specified on the attached plan has been designed to restore 
the land areas shown to their pre- existing condition, or a condition which is in compliance with the 
Maine State Department of Environmental Protection and the Town of Lamoine's Gravel and Mining 
Ordinance. This notice of intent to restore only applies to the area shown on the east side of Route 184 
entitled “Leased Pit Area, 30 Acres” and not the entire property of the owners. 
 
The proposed restoration is in accordance with Section 8, Performance Standards, Subsection D, 
Restoration, Items a., b., c., and d. of the Lamoine Land Use Ordinance and the State of Maine's 
Chapter 38 MRSA § 490-D Sec. 14A, B, C, and D. 
 
Upon sale or transfer of property, the new owners will comply with the recorded Plan if the Gravel Pit 
or Mining Operations are continued.  Otherwise, the new owners will restore the land in compliance 
with the Plan recorded within 60 (sixty) days of ownership. 
 
 
 
Harold MacQuinn, Inc.  __________________________________________ 
Land owner's Name (printed)  Land owner's signature R. Paul MacQuinn, President 
 
 
State of Maine  __Hancock________ss:        ________________________ 
              (county)                 Date 
 
Subscribed and sworn to by the above named _________________________ 
 
This _____day of ________________________, _____ at ____________, 
 
 
   Before me, ____________________________ 
                     (Notary Public) 
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OPERATIONS STATEMENT 
Harold MacQuinn, Inc. 

Kittridge Pit 
Lamoine Tax Map 3 Lot 33 
Lamoine Tax Map 3 Lot 31 

 
 
Harold MacQuinn, Inc. currently operates within the Kittridge Pit (Map 3 Lots 31 & 33) 
under a permit that was originally granted in January 1997. In October 2004, the Lamoine 
Planning Board approved a site plan expanding the pit operation to 65 acres. The permit 
was last renewed in 2010. 
 
The physical characteristics of the property include an elevation change of approximately 
120 feet from the Douglas Highway to the highest point of land on the property. The 
property is partially excavated in the current working areas, forested property dominates 
the remainder of the property with the exception of an abandoned blueberry field towards 
the east side of the property. There are several roads throughout the property. 
 
This application proposes to expand the permitted operations area by 45 acres in an area 
south and west of the currently permitted area. Harold MacQuinn, Inc. has a purchase and 
sale agreement for the entire Miro Lot east of the Douglas Highway. 
 
Concurrent to this application to the Lamoine Planning Board, an application has been 
made to the Maine Department of Environmental Protection to expand the current variance 
license issued by the department. 
 
Stormwater drainage 
 
All of the active pit area will drain internally within the pit operations area. No additional 
amount of runoff has been or will be created onto adjoining lots, other than what currently 
exists. See stormwater report that is a part of this application, page 132. 
 
Currently, Harold MacQuinn, Inc. enters the pit operations using a paved entrance onto the 
property from the Douglas Highway. The drainage from the entrance is split and some runs 
back towards the Douglas Highway and the rest of the drainage generally runs toward the 
gravel pit, away from the Douglas Highway. 
 
In summary, we believe there is no impact to the drainage along the Douglas Highway or 
to abutting properties. 
 
Erosion Control 
 
There has been a significant area left undisturbed surrounding the pit operation. No 
significant erosion problems are evident. Soil erosion preventative measures will be 
maintained and are outlined in the erosion control report that is a part of this application, 
page 156. 
  



Work Hours 
 
Harold MacQuinn, Inc. will operate the gravel operation Monday through Saturday during 
the hours of 6 AM until 6 PM or sunset, whichever is later. There will be no Sunday work. 
 
Crushing & Washing 
 
No rock crushing or washing operations will take place at the Kittridge pit. A portable 
screener will be utilized from time to time in the working area, along with excavating 
equipment and loading equipment. All material that will be crushed will be done at the 
Hancock plant site. 
 
Gating 
 
Currently there is a gate serving the entrance to the Kittridge pit. The access road to the 
Kittridge pit will be gated during non-working hours and on Sunday. 
 
Trucks 
 
Trucks carrying materials from the site will have secured tailgates and the dump bodies 
will be tarped before exiting the site.  
 
Noise 
 
Equipment used in the gravel extraction operation will be: 
Dump truck or dump trailer 
Loader 
Bulldozer 
Excavator 
Screener 
Hydroseeder 
 
Noise levels will not be exceeded as outlined in Section 8 subsection H of the Gravel 
Ordinance of the Town Of Lamoine. 
 
Water Table Monitoring 
 
To monitor the seasonally high water table, a test well has been established near the 
bottom of the gravel pit. Groundwater has been observed in the well, but the water remains 
at least 5 feet below the pit floors.  
 
S. W. Cole Engineering, Inc. has been monitoring the test wells. Their report is part of this 
application. Monitoring will continue on a semi-annual basis and reported to the Town of 
Lamoine. 
 
 



Screening 
 
To screen the existing and proposed expansion of the site from public view, a buffer along 
the Douglas Highway will be maintained in the natural state as it now exists for a width of 
150 feet as measured from the road centerline.  
 
In addition, two areas along Route 184 will be graded, loamed, seeded and planted with 4-
5 high nursery stock spruce and red pine trees. One area is shown on site plan C2.0 as 3.0 
acres and the second area is shown as 0.5 acres. The trees will be planted in three rows at 
20 foot intervals. The nursery tree survival rate is expected to be at or near 95%. This 
planting will occur within 12 months of the site plan approval by the planning board and 
the applicant will accept a condition as such.  
 
Restoration 
 
Restoration is proposed for the three year permit cycle. The area to be restored is shown on 
the three year phasing plan, E1.0 
 
Topsoil that is removed from the site is generally taken to the Harold MacQuinn, Inc. 
Hancock Plant for processing and storage and brought back to the Kittridge Pit for 
restoration as needed. 
 
Permanent vegetation will be established using the specifications for restoration contained 
within this application. Within two years of establishing the permanent vegetation, spruce, 
red pine and/or balsam fir tree saplings will be planted within the reclaimed area in a non-
symmetrical pattern with an average of 1 tree every 196 square feet. Stumps and or 
boulders may be spread to give some habitat diversity. A target for the survival of the 
ground cover is 90% or better. At least 75% of the plantings are expected to survive long 
term. 
 
As required by Section 8 subsection D, an agreement to restore the existing gravel pits has 
been filed at the Hancock County Registry of Deeds for Map 3 Lot 33. A similar 
agreement for Map 3 Lot 31 will be filed upon approval of the application by the planning 
board. 
 
Harold MacQuinn, Inc. has enough cash reserves on hand to complete the restoration of 
the entire pit. There is currently a letter of credit in the amount of $450,000 on hand to 
assure that the pit can be restored. 
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HYDROGEOLOGIC ASSESSMENT 

Background 

Harold MacQuinn, Inc. (MacQuinn) operates a gravel pit on two contiguous parcels of land 
located on the east side of Route 184 in Lamoine, Maine.  The two parcels of land are identified 
by the Town of Lamoine as Lots 31 and 33 on Tax Assessment Map 3.  The Town of Lamoine 
issued a permit for gravel extraction on Lot 33 in 1997.  Subsequently, in 2004 the Town of 
Lamoine approved a southward expansion onto an adjoining 30-acre area of land on Lot 31.  
Collectively these two previously permitted gravel pit areas are referenced herein as the 
Kittridge Pit.  This application proposes to expand the Kittridge pit further southward onto Lot 
31. This hydrogeologic assessment was prepared in accordance with Section 8 C Groundwater
Protection of the Lamoine Gravel Ordinance dated March 16, 2011 to support of the proposed
Kittridge Pit southward expansion, reference herein as the expansion area.  A Location Map
showing the previously permitted excavation areas and the proposed expansion area is included
as Figure 1.

Normal gravel pit operations consist of removing granular materials for processing to meet 
various sand and gravel material specifications.  Processing operations may occur within the 
gravel pit or at an off-site location depending on material availability and project demand.  Bank 
run sand and gravel is also excavated directly from a working face, loaded into trucks and 
transported to a job site.   

As required by the Gravel ordinance, this Hydrogeologic Assessment demonstrates the depth to 
the water table underlying the Site, identifies elevations that will maintain a separation of 5 feet 
from the floor of the pit and the average seasonal high water table, and evaluates whether 
proposed operation at the pit would pose an unreasonable risk of ground water pollution or an 
adverse effect on nearby water supply wells or other potential receptors within the vicinity of 
the Site.  

This hydrogeological assessment was conducted and prepared by Stephen B. Marcotte and 
reviewed by Michael A. Deyling, both Maine Certified Geologists. 

Physical Setting 

The expansion area proposed for gravel extraction is located approximate 800 feet northeast of 
the intersection of Route 184 and Shore Road (Lamoine Corner) as shown on Figure 1.  The 
expansion area is accessible via private gravel roads from Route 184 and Mill Road.  The 
expansion area is bounded by an active gravel pit on the north (Kittridge Pit), a small gravel pit 
on the west along Route 184 and undeveloped property to the south and east.  
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Hydrogeologic Setting   

The Maine Geological Survey (MGS) Surficial Geology Map for the Salsbury Cove 7.5-minute 
Quadrangle, Maine, shows that the Kittridge Pit and the proposed expansion area is a relatively 
small area within a large sand and gravel deposit that extends to the north and south of the 
Site.  A copy of the MGS Surficial Geology Map showing the site and surrounding area is 
presented as Figure 2.   

The MGS mapped surficial materials at the site and surrounding area as esker deposits, marine 
delta deposits, marine deposits (Presumpscot Formation) and marine near-shore deposits.  The 
esker deposits consist of coarse sand and gravel materials deposited by glacial meltwater 
streams formed at the frontal margin of a receding continental ice sheet.  The marine delta 
deposits consist of silt, sand and gravel deposited in ocean waters at the terminus of the glacial 
meltwater stream (esker).  The marine delta deposits were deposited simultaneously with silt 
and silty clay marine deposits being deposited in quiescent waters along the seaward margins 
of the delta deposits.   Marine near-shore deposits consisting predominately of sand with lesser 
amount of gravel were deposited as sea level began to slowly rise relative to the ground surface 
following glacial retreat.  

As expected, the MGS Significant Sand and Gravel Aquifer Map for the Salsbury Cove 7.5-
minute Quadrangle, Maine, shows that the site is located within a mapped Significant Sand and 
Gravel Aquifer with moderate to good yield of water to a properly constructed water supply well 
completed below the water table.  A copy of the MGS Surficial Geology mapping for the site and 
surrounding area is presented as Figure 3.  The extent of the Significant Sand and Gravel 
Aquifer largely mirrors the sand and gravel deposits depicted on the Surficial Geology Map.     

Bedrock outcrops were not observed in the Kittridge Pit or the expansion area, nor were they 
observed during site reconnaissance in adjoining gravel pits located to the east, north and south 
of the Site.  According to the approximate depth to ledge measurements presented on the MGS 
maps, the elevation of bedrock to the south of the site along Mill Road varies from 10 feet to 65 
feet mean sea level (MSL) and bedrock elevations to the north of the Site are at or below MSL. 

Surface water bodies are not located with the existing or proposed extraction areas.  The 
closest surface water bodies include the Jordan River (tidal) 1,800 feet to the west, Archer 
Brook 2,000 feet to the east and a large wetland area located 1,300 to the southeast that 
drains to Archer Brook.   The Jordan River and Archer Brook are shown on Figure 1.  The large 
wetland area is labeled as Hw on Figure 2.  

A spring operated by the Cold Spring Water Company is located greater than 1,000 feet to the 
southeast of the proposed expansion area.  Further discussion regarding the Cold Spring is 
presented below. 
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Site and Regional Ground Water Elevations and Direction of Ground Water Flow 

The surficial geology of the site and vicinity reflects the relatively complex depositional 
environments at the receding margin of a continental glacier, where glacial meltwater-fed 
streams discharged into the Atlantic Ocean when sea level was much higher than today relative 
to the ground surface.  These conditions resulted in the deposition of interlayered and 
interfingered deposits of coarse sand and gravel glacial stream deposits, finer silt/sand/gravel 
deltaic deposits and silty clay deposits.  Following deposition of these materials, sea level 
lowered relative to the ground surface, exposing the higher elevations of the delta deposits to 
wind and water erosion, resulting in the deposition of sandy near-shore deposits.  The complex 
layering and/or gradational contacts between these surficial materials results in the 
juxtaposition of materials with very different physical characteristics and relatively complex 
hydrogeological conditions that influence movement of ground water in the vicinity of the site. 

The Town of Lamoine requires that a 5 foot separation be maintained between the bottom of 
the gravel pit and the average seasonal high water table elevation.  The elevation of the 
groundwater table at the Site was evaluated using data from four monitoring wells located on 
the 39-acre proposed Site and the previously permitted Kittridge Pit monitoring wells.  The wells 
included one shallow well installed with a backhoe in the bottom of the Kittridge Pit (well OW-1) 
and three monitoring wells installed in test borings (wells MW-1, MW-2-2010 and MW-3-2012).   
Well installation logs included surficial materials and well construction information for MW-1, 
MW-2-2010 and MW-3-2012 are presented as Attachment 1.  A well installation log for OW-1 
was not completed; however, this well only extends approximately 10 feet below the ground 
surface and it is assumed that the seasonally saturated materials at base of well OW-1 are 
similar to the sand and gravel materials exposed at the base of the excavation. 

Water levels in OW-1 and MW-2-2010 are monitored on a semi-annual basis by S.W. Cole 
Engineering and a copy of their most recent report dated May 14, 2012 is presented as 
Attachment 2.  Water level elevations are summarized in the table below. 

Well MW-1 is a 100 foot deep well that was reportedly dry following installation and has not 
been monitored on a semi-annual basis because it is dry.  Summit gauged MW-1 on September 
7, 2012 and confirmed that the well remains dry.   

Well MW-3-2012 is a 55 foot deep well that was installed along the southeastern margins of the 
39-acre Site.  Summit oversaw the installation of MW-3-2012 by Maine Test Borings of Brewer, 
Maine on August 28, 2012.  Surficial materials encountered included approximately 20 feet of 
marine near-shore sand and gravel deposits, overlying 16.5 feet of silty clay marine deposits, 
overlying very fine sand and silt delta deposits to a depth of at least 65 feet below the ground 
surface.  Surficial material at this location were dry   Monitoring well MW-3-2012 was installed 
in a 55 foot deep boring.  The base of well MW-3-2012 is approximately 21 feet lower than the 
elevation of the top of the Cold Spring seepage face (131 feet).  MW-3-2012 was found to be 
dry when gauged by Summit on September 7, 2012. 
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The average seasonal high water table elevation or “lower than” elevations for dry wells is 
presented in the table below and all historical data are presented in Table 1 (attached). 

Well Groundwater Elevation 
(feet NGVD 29) 

OW-1 24.44 feet 
MW-1 Lower than 141.4 feet 

MW-2-2010 88.22 feet 
MW-3-2012 Lower than 109.9 feet 

 

Additional off-site investigations were completed to obtain a better understanding of the 
relatively complex surficial geology of the area and how groundwater in the proposed gravel 
extraction areas relates to the recharge area for the Cold Spring, which is located approximately 
1,000 feet to the east of the proposed expansion area. 

Figure 4 presents groundwater elevations from monitoring wells located at the site and the 
surrounding area.  Additionally, the elevation of surface water features located in the vicinity of 
the site, including the top of the Cold Spring seepage area, Archer Brook and a large wetland 
area located to the south of Mill Road are shown on Figure 4.  The surficial geology and 
groundwater elevations at the site and surrounding area indicate that a perched water table is 
present within the marine near-shore deposits that are underlain by silty clay.  The top of the 
perched water table is exposed in a large wetland area to the south of Mill Road and 
groundwater elevations from monitoring wells around the wetland indicate that ground water 
flows radially away from this high point.  Groundwater flowing to the west, east and south is 
mainly contained within the sandy overburden material above the silty clay materials.  Whereas, 
groundwater flowing northward from the wetland area flows through somewhat thinner sandy 
overburden deposits and discharges to the Archer Brook and the Cold Spring where the sandy 
overburden deposits pinch out.   Based on these data, variations in the elevation of the top of 
the silty clay deposits acts like a hydraulic barrier to groundwater flow resulting in groundwater 
flow from the wetland area to east, west and south, with flow to the north confined to the 
Archer Brook valley. 

Based on Summit’s evaluation of the hydrogeological conditions within the vicinity of the Site, 
groundwater underlying the Kittridge Pit and the proposed expansion area does not contribute 
to the recharge zone of Cold Spring. 

Water Use 

Groundwater extraction for consumptive use or off-site distribution will not occur at the 
Kittridge Pit.   

The only water supply well known to exist within 500 feet of the Site is a residential well located 
on the west site of Route 184 that is approximately 200 feet west of the limits of the proposed 
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excavation.  The location of this well is shown on the Existing Conditions Plan (Sheet C1.0) 
included with this application.  

The Cold Spring Water Company (CSWC) utilizes a spring located greater than 1,000 feet to the 
southeast of the Site as shown on Figure 4.  The CSWC supplies water to the properties to the 
south of the Site along Mill Road and Route 184, including the Town of Lamoine School and Fire 
Department.   Based on Summit’s evaluation of the hydrogeological conditions at the Site and 
the surrounding area, the Kittridge Pit and the proposed expansion area are not located within 
the CSWC recharge area. 

Ground Water Protection 

MacQuinn will not maintain permanent facilities or fuel storage within the Kittridge Pit.  
Equipment maintenance occurs in an enclosed maintenance garage outside of the Site 
boundaries.  As a result, sources of potential ground water contamination are limited to the 
mobile and portable equipment typically operating within the pit.   

Equipment that may work within the pit consists of loaders, excavators, haul trucks and 
portable processing equipment.  These pieces of equipment contain petroleum products (fuel, 
oil, hydraulic fluids) within enclosed tanks on individual pieces of equipment and pose a low risk 
of release.  Releases that could potentially occur would result from leaking hoses, tanks and 
fittings.  To minimize the potential for inadvertent small releases, equipment is inspected daily 
prior to use.  Routine maintenance is conducted to keep equipment in good working order. 

Spill kits are maintained at the site in the event of an inadvertent spill.  Employees are aware of 
the location and proper use of spill kits and will respond to any unanticipated spills. 

Conclusions 

Based on the hydrogeologic setting, field observations, published data from the Maine 
Geological Survey and data obtained from water level monitoring at nearby wells, the following 
conclusions have been reached: 

 The average seasonal high water table underlying the Kittridge Pit and the proposed
expansion area ranges from 23.3 feet in the west to an elevation lower than 109.9 feet
in the southeastern corner of the site and an elevation of 88.3 feet in the northeastern
corner of the site.  To maintain a separation of 5 feet between the floor of the pit and
the average seasonal high water table, the base of the excavation should be five feet or
more above these elevations.

 One residential water supply well is located approximately 200 feet to the west of the
proposed excavation.





TABLES 

Table 1:  Monitoring Well Groundwater Data Summary Table 
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FIGURES 

 

Figure 1:  Site Location Map 

Figure 2:  MGS Surficial Geology Map 

Figure 3:  MGS Significant Sand and Gravel Aquifer Map 

Figure 4:  Groundwater Elevation Map 

 

  















 

ATTACHMENT 1 

 

Well Installation Logs 

  











 

ATTACHMENT 2 

 

Groundwater Level Monitoring Report  

(S.W. Cole Engineering, Inc., May 14, 2012) 
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project to collect data about gravel pits and groundwater in the area. The 
project objectives were as follows: 

 Inventory drinking water supplies near active pits to update existing 
information; 

 Inventory drinking water supplies near large reclaimed pits; 
 Assess changes in water quality using existing information from 

selected locations; 
 Develop a methodology to assign risk rankings to groundwater 

resources; 
 Assess how well current regulations protect the water resources; and, 
 Provide the results of this study to towns, concerned citizens, and 

regulators to help them manage local resources more effectively. 

This study produced answers to two main questions. The first was – How 
does mining affect the hydrology of the underlying sand and gravel aquifer? 
Based on interviews with well owners and observations of surface water 
features there was no evidence of significant changes in surface or 
groundwater hydrology. Water level measurements and observations made 
during the field study can now serve as a reference for future 
measurements. The absence of significant changes in hydrology is 
encouraging in that short term disruptions are seemingly rare. Repeated 
water level measurements in future years will address the question of long-
term disruptions. 

The second major question answered was – Does mining make the 
underlying aquifer more vulnerable to contamination? Based on the data 
collected, water quality has been degraded by salt and nitrate. Degradation 
of water quality occurs in different areas; however directly linking changes in 
water quality with gravel pit operations goes beyond the limits of the data. 
There may be an increase in nitrate in surface waters near gravel pits, but 
the number of samples analyzed is too small to make this a certainty.  

One of the questions asked was – How does the water chemistry vary across 
the aquifer. We answered this question by plotting the chemistry results on 
a map. There are indications that there is some consistency in chemistry 
across the aquifer. It can also be noted that there is confirmation of the 
effect of salt on water quality. There is not a systematic change in the 
chemistry of the aquifer in any one direction. The greatest concentrations of 
chloride appear to occur near major roadways. Road salting in the winter is a 
likely source of this chloride. Elevated concentrations near the coast may 
reflect the influence of the nearby bay. There was not a strong spatial 
relationship between ‘salt-affected’ wells and gravel pits. There also was no 
statistical association between the distance from a sample point to a gravel 



pit and chloride concentrations. More detailed studies are needed to 
understand why the chemistry changes by location. 

The water quality data must be interpreted with care. Chemistry results may 
change in concentration by location due to seasonal precipitation amounts 
and transport of substances into ground water. Presently field data indicate 
that water quality degradation is limited in both magnitude and occurrence 
location. Further studies will generate more data on groundwater chemistry 
to demonstrate how water quality changes across the whole aquifer and 
surrounding towns.  

Some of the gravel pits in this study have been in operation for more than 
eighty years. Unfortunately, there are very few documents or much 
institutional memory of historical activities. Activities have been inferred 
from field observations and interviews. Quantifying future impacts on local 
hydrology will be possible now that some baseline measurements have been 
made. The baseline water elevation data will be updated on an annual basis 
to map out changes over longer periods of time. 

An added concern that was outside of the project scope was how pits were 
managed and prepared for disuse. Mining below the water table was noted in 
at least one pit and maintenance of separation distances above the water 
table was not always apparent. Old inactive pits were observed to be used 
for storage of a variety of construction equipment, vehicles, and debris. 
Some pits were obviously being used as small dumps. Former community 
landfill sites located in disused gravel pits have been documented to affect 
water quality in many towns throughout the state. Lamoine continues to 
experience poor water quality in some wells located near Berry Cove due to 
an old landfill in the aquifer. Reclamation of inactive pits is essential to 
prevent degradation of groundwater by illicit and unregulated debris 
dumping. 

Introduction  
Sand and gravel deposits are a legacy of the continental ice sheets that 
melted more than 10,000 years ago. As the ice melted fast moving rivers 
formed that left behind deposits of coarse sand and cobbles (called eskers). 
Where the rivers ran into the sea, large deltas formed with layers of sand 
and silt. In modern times, the ice is gone, the melt-water rivers have 
disappeared and sea-level has changed from where it once was. What are 
left, are scattered deposits of sand and gravel that have become important 
natural resources. Most people are familiar with the need for sand and gravel 
for construction material. Fewer people are aware that these same sand and 
gravel deposits are also prime sources of potable groundwater. Sand and 
gravel deposits are very porous; great amounts of water can pass easily 



through this geological material making it a source of large quantities of high 
quality ground water. Sand and gravel aquifers are very desirable for public 
and private water supplies.  

Problem Statement 
Sand and gravel deposits and their associated aquifers are resources that 
cover approximately 5% of the State of Maine (Figure 1). There are 
competing needs for this same resource: mining for construction material 
and pumping for drinking water. According to the Maine Department of 
Environmental Protection (M. Stebbins, pers. com.), there are currently 160 
active sand and gravel pits operating with permits. These pits cover areas 
from five to 260 acres. The pits are distributed unevenly and some towns 
may have up to 14 active pits within their borders. In addition there are an 
unknown number of smaller pits that do not require permits since they are 
smaller than five acres (38 MRSA §490-A). Historically, mining in rural areas 
was not in conflict with other uses of natural resources. However, changing 
demographics and development in Maine are bringing more people in contact 
with sand and gravel mining. 

There are over 2,000 public water supply wells in Maine and many 
thousands of private wells. Many of the highest-yielding wells are 
constructed in sand and gravel aquifers. All aquifers depend upon rain and 
melting snow to restore water lost to consumption, or discharge to streams 
over the course of the year. Changes at the land surface can affect the 
quantity and quality of water in aquifers. Sand and gravel mining may affect 
aquifers in a variety of ways. One is the modification of recharge area to 
groundwater supplies by changing the shape of the land surface such as 
turning a hill into a flat area, or even a hole. Water no longer flows along its 
original pathways. Such changes may increase or decrease rainwater 
recharge to groundwater. So one question that can be asked is: How does 
mining affect the hydrology of the underlying sand and gravel aquifer? 

Another effect of sand and gravel mining is the loss of the protection 
provided by soil as it filters out pollutants. Removing the highly concentrated 
organic layer of soil found on the surface of sand and gravel deposits 
decreases the soil’s ability to bind up substances and thus clean water as it 
passes through its pores. This loss develops new avenues for contamination 
to enter groundwater. This type of problem was discovered when old gravel 
pits, that traditionally were used for dumps, contaminated soil and water in 
the aquifers. Some sand and gravel aquifers were impacted by dumps to the 
point that they became unsafe to drink. Current gravel mining regulations 
are intended to avoid future contamination of groundwater resources, but 
little is known about how well the rules work. Another question is derived 



from these concerns: Does sand and gravel mining make the underlying 
aquifer more vulnerable to contamination?  

There are also other environmental issues connected with the reclamation of 
former gravel pits and inappropriate land-uses at former pits. Gravel pit 
reclamation, or the lack of reclamation, can have an effect on water quality. 

The quality of drinking water has far-reaching repercussions to personal 
health and other costs to society. The Maine Drinking Water Program 
completed the Source Water Assessment Program (SWAP) in 2004. They 
studied public water supplies throughout the state of Maine to determine the 
risks to sources of supply. Community Supply Wells were given special 
scrutiny because they are the sole source of drinking water for their 
customers. A Community Water Supply serves a community, town, trailer 
park, or some other facility that serves the same group of people on a daily 
basis. Schools and restaurants are classified differently because people come 
and go at these locations. 

As an example of how water supplies are threatened, Figure 2 contains a 
summary of risks to community water supply wells compiled during the 
SWAP process. The risks are grouped into five categories: well type; existing 
chronic or acute risk; and future chronic or acute risk. Risks are defined in 
part by how the well was constructed and the thickness of overburden near 
the well. A deep well with thick overburden (such as a bedrock drilled well 
through thick soil with many feet of casing) will be at lower risk than a 
shallower well constructed in a sand and gravel deposit. Very porous 
overburden, as would be the case for a well constructed in sand and gravel, 
increases the risk of contamination from surface spills. The other types of 
risks are related to activities that could affect water quality in general. These 
risks are split into two sub-groups depending upon whether they exist now 
or are likely to be a concern in the future. These risk sub-groups have a time 
factor and are further classified as either chronic or acute. An example of a 
chronic risk would be the leaching of septic system wastes into the 
groundwater over long periods of time. An example of an acute risk might be 
a catastrophic oil tank spill. A key conclusion from this study is that all water 
supply wells will see increased acute and chronic risks in the future. The 
cause? Human activities related to land development and increased human 
presence in the area of supply wells. 
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wells within 0.4 km (0.25 miles) of the mapped aquifer boundary were 
included. Wells were located by overlaying tax maps onto the sand and 
gravel aquifer maps. Owners of lots within the targeted areas were 
contacted by telephone, or mail, through the assistance of volunteers in the 
towns of Ellsworth, Hancock, and Lamoine. Land ownership was verified 
from local tax records.  

Once land ownership and uses were determined, the lots were checked for 
well locations. Many rural lots were found to be undeveloped, while some 
lots had both older dug wells and newer drilled bedrock wells. Owners were 
surveyed by interviews to collect information on: well construction, well age, 
history of water-related complaints or concerns, and the availability of water 
quality testing. The actual wellhead locations were measured with a Trimble 
R3 GPS system, with a resolution <3 meters for differential positioning. 
Depth to water level was measured to the nearest 0.01 meter (0.02 feet) 
using a Solinst Model 101 water level meter. Two easily accessible wells 
were selected as reference wells so that data collected on different days 
could be compared.  

Gravel pits located on the aquifer were also verified in the field, distinctive 
landmarks or pit centers were measured using the Trimble GPS system, and 
photographed. Owners were surveyed by interview to collect historical and 
current uses of gravel pits. At the time of this study, there were twenty-
three active gravel pits identified and eleven separate owners in this sand 
and gravel-aquifer system. 

The budget for water quality testing was small. In order to maximize our 
ability to re-sample under similar condition, water quality testing was 
prioritized to springs. Springs were selected as natural points of water 
discharge from the aquifer. Springs were located from local information 
sources, maps, and field exploration. A total of seven springs were located 
and sampled. In addition two seepage ponds located within the sand and 
gravel deposit (Simmons and Blunts Ponds) were included in this study. A 
seepage pond has now inlet and sometimes no outlet, all of its water comes 
from groundwater and precipitation. Streams were sampled when no other 
source (spring or seepage pond) was available. Water samples were 
collected during the winter when the ground was frozen to make sure that 
the water collected was groundwater and not recent precipitation. Water 
samples were analyzed for the following parameters:  

 water temperature (measured in the field);  
 pH (acidity); 
 conductivity (a measure of how much matter is dissolved in the 

water); 



 calcium (major natural ion in water); 
 magnesium (major natural ion in water);  
 sodium (a natural ion in water or a contaminant from either septic 

systems or road salt); 
 chloride (a natural ion from sea salts or from road salt); 
 nitrate (a nutrient from fertilizers or septic systems); 
 sulfate (naturally occurring ion, may also be a pollutant); and  
 dissolved organic carbon (a measure of organic matter, clean 

groundwater should have concentrations less than 1 to 2 ppm). 

Water temperature was measured in-situ and water was collected into one 
pre-cleaned 500 mL HDPE bottle and two 40 mL glass VOA vials. The water 
samples collected were analyzed at the Watershed Research Laboratory at 
the University of Maine.  

The water quality results were tested for an effect due to closeness to gravel 
pits using the non-parametric Kruskal-Wallace test. The Kruskal-Wallace test 
was used to determine if any of the chemical parameters were statistically 
different based upon sample location (defined as greater than or less than 
one kilometer from a gravel pit). Care must be taken in interpreting 
statistical test results because the number of samples analyzed was small. 
Significance for this study has been set at α<0.1 (90% level). A correlation 
test was used to determine how the chemical parameters varied with respect 
to each other. The correlation value (Pearson r) is calculated for any two 
variables tested. For example, if two parameters both change in the same 
manner they will have a high correlation r-value. In this study, two 
parameters were considered to correlate if greater than 50% of the variation 
was similar (where the Pearson correlation value, r was >0.5). 

Results  
The results of this study are organized into three groupings: field 
observations, laboratory results, and statistical analyses. Field observations 
include surveys of gravel pits, water supply wells, and other water resources 
such as springs, streams, and ponds. 

Field Observations 

Gravel Pits. Gravel pits exist in the mapped sand and gravel aquifer that 
extends from the southern shore of Graham Lake in T8 SD, through 
Ellsworth and Hancock and terminates in the town of Lamoine (Figure 4). On 
average this sand and gravel deposit is 18 kilometers long and up to 2 
kilometers wide (11 miles by 1.25 miles) and in excess of 30 meters thick 
(100 feet). The outline of the sand and gravel deposit was calculated to 
cover 13 square kilometers (5 square miles). At least 34 active and former 



gravel pits were located, and it is likely that there are additional small 
abandoned pits. There were a total of 18 locations with intensive gravel 
mining. Eleven owners or operators of active pits were identified. Most of the 
owners were able to provide historical information and granted permission to 
sample pit sites in the future. Summary information for the gravel pits is 
contained in Appendix A. 
 
The gravel pits observed ranged in size from 0.8 to 34 hectares (2 to 85 
acres). Pit size can be misleading because some pits may lie on adjacent 
land parcels and the pit sizes, although contiguous, are tallied separately. 
The total area covered by gravel pits, active and inactive, was estimated to 
be 3.4 square kilometers (1.3 square miles). This estimate means that 
approximately 26 per cent of the aquifer surface has been affected by gravel 
mining. 

Most of the gravel pits were run efficiently as simple extraction and 
screening operations. Used vehicles and construction debris were observed 
in three of the larger inactive pits. Numerous small abandoned pits have 
been used for miscellaneous debris dumping. It was noted that gravel pit 
reclamation was limited. Seemingly, some pits were not abandoned, just 
mining at very slow rates. It should be noted that the former Lamoine 
landfill is surrounded by active gravel mining. This former landfill was 
documented by the Maine DEP to have contaminated local groundwater. 

Private Wells. Approximately 200 properties were identified as being near 
or over the aquifer, as determined from tax maps. A total of 37 landowners 
allowed us access to document the location and water levels in wells. Some 
properties had more than one well and some properties shared a common 
well. It was surprising that only two properties had water quality testing 
documentation. Water levels were measured in 55 wells within the study 
area. A summary of private data is presented in Appendix B.  

Wells were classified into two groupings: dug wells and drilled wells. Dug 
wells were typically shallow (<10 m) and often were constructed in well-
drained soils such as sand or sandy loam. Drilled wells were consistently 
deeper (10 m to 150 m) and cased through the soil to open bedrock borings.  

The water levels in dug wells ranged in depth from 0.45 to 3.55 meters 
below the surface (1.5 to 12 feet). The water levels in drilled wells range 
from 11m to > 30m below the surface (36 to >98 feet) and beyond the 
range of the water-level gauge. Since water levels in the bedrock wells were 
consistently lower than in the dug wells, the bedrock aquifer is likely being 
recharged in part from the sand and gravel aquifer. It is not known how 
closely the bedrock aquifer is connected to the sand and gravel aquifer. 



Nevertheless, activities that affect water quality in the sand and gravel 
aquifer will also affect bedrock water quality. 

Surface Waters. Surface waters were sampled from ponds, streams and 
springs. The objective of this sampling was to develop a regional 
understanding of water quality. Seepage ponds lie with the sand and gravel 
aquifer and have no inlet streams; all of their water comes from precipitation 
and groundwater. The two seepage ponds sampled were Blunts Pond 
(outlet) in Lamoine and Simmons Pond in Ellsworth. 

Several streams discharge from the lateral edges of the sand and gravel 
deposits. The streams are believed to be fed by water coming from the sand 
and gravel aquifer. Streams sampled were as follows: Blunts Pond outlet in 
Lamoine (same as above); Harding Stream in northeastern Lamoine (stream 
not named on maps); and Spring Brook, to the east of the MacQuinn pit in 
Lamoine and Hancock. The intent was to sample streams under baseflow 
conditions when the streams are being replenished by groundwater. 

A total of nine springs were located, mapped using GPS, and sampled for 
laboratory analysis. The springs are considered to be the best indicator of 
aquifer water quality under natural conditions. Spring sampling was 
completed for six springs in Lamoine, two springs in Hancock, and one in 
Ellsworth. Flow rates ranged from seeps to approximately 2.5 l/s (40 gpm). 

Public Supply Wells. One spring is also a public water supply, the Cold 
Spring Water Company. Flow from this spring was measured at 2.5 l/s (40 
gpm). Overflow discharge rates varied depending upon how much water was 
being pumped into the distribution system. As part of this project, four 
groundwater-monitoring wells were installed around the source spring. The 
wells were sited to lie between the spring and potential areas of concern to 
the south-southeast and northwest. These monitoring wells are constructed 
from two-inch I.D. pvc pipe with locked protective steel risers. These special 
wells are identified as CSWC-1 through CSWC-4 in this report. 

Summary data for the sampling locations are presented in Appendix C. Only 
locations with field data are listed. 

Laboratory Results 

Laboratory testing results and field temperature measurements are 
summarized in Table I. These results provide a general assessment of water 
quality in the sand and gravel aquifer. Concentrations for some results are 
reported in micro-equivalents per liter (μeq/L). Equivalents measure moles 
of charge and in this case, the micro-equivalent value is equal to micro-mole 



quantity times its ionic charge. The results are compared to any state or 
federal standard for drinking water quality. 

Temperature values ranged from 1º to 9ºC (34º to 48ºF) in springs, 
streams, and ponds. The water temperature is related to the depth from 
which the water originates. Deep groundwater tends to be at a constant 
temperature close to 10ºC (50ºF) year round. Using temperature as an 
indicator, these springs appear to be fed by deeper groundwater: Latona, 
Cold Spring Water Company, Boat Shop, and Washington Junction. The 
other springs were cooler and either are fed from shallower sources, mix 
with colder water near the surface, or flow slowly enough to be cooled down. 

The pH of the samples ranged from 4.73 to 6.94. All of the springs had pH 
values within 0.5 units of 6. This range is normal for ground waters in the 
region. Blunts Pond had the lowest pH value. It is not unusual to see surface 
waters with lower pH values because organic acids and atmospheric inputs 
affect surface waters, but not ground waters. The drinking water standard 
for pH is between 6.5 and 8.5 pH units. 

Conductivity is a measure of how much ionic material is dissolved in the 
water. It provides a simple check on the accuracy of the laboratory analyses 
of major ions. The water samples had conductivities ranging between 18 and 
300 micro-siemens per centimeter (μS/cm). These values are reasonable for 
groundwater in Maine. In comparison, pure distilled water would be <1 
μS/cm and seawater exceeds 10,000 μS/cm. The drinking water standard is 
based on total dissolved solids and the equivalent conductivity is in the 
range of 500 to 700 μS/cm. 

Alkalinity is a measure of how well the solution can neutralize acid. In 
groundwater, this is closely related to the amount of base cations (calcium, 
magnesium, sodium, and potassium) and bicarbonate ion. The alkalinity 
measured ranged from -17 to 303 micro-equivalents per liter (μeq/L). Blunts 
Pond is actually slightly acidic and it has no acid neutralizing capacity, hence 
it has a negative alkalinity. Most of the springs had values near to 200 
μeq/L. There is no drinking water standard for alkalinity. 

Dissolved organic carbon (DOC) is the amount of organic matter that 
passes through a 0.45 micrometer (μm) filter. Dissolved organic carbon in 
surface waters can come from decaying plants and animals. Groundwater 
usually contains very low concentrations of DOC because of a combination of 
soil organisms that consume carbon and the filtering effect of soil. Elevated 
concentrations of DOC in groundwater may indicate pollution from septic 
systems, or it may indicate that the groundwater has a close connection with 
surface recharge (poor filtering). Measured DOC values ranged from 0.3 to 



12.6 milligrams per liter (mg/L). The deep springs and other areas of 
‘pristine’ groundwater had DOC concentrations <1 mg/L. There is no 
drinking water standard for dissolved organic carbon. 

Calcium and magnesium are usually derived from rocks through chemical 
weathering. The concentrations in groundwater may reflect in part how long 
water has been in contact with rock, as well as the solubility of the rock. 
Calcium was detected in the range of 31 to 577 μeq/L (approximately 0.63 
to 12 mg/L). Magnesium was detected in the range of 31 to 200 μeq/L 
(approximately 0.38 to 2.43 mg/L). The springs had similar concentration 
ranges for calcium (~200 μeq/L) and magnesium (150-200 μeq/L). There is 
no drinking water standard for calcium or magnesium. These elements do 
contribute to hardness, and when the total exceeds 150 mg/L it is general 
considered undesirable.  

Sodium is derived from rocks through chemical weathering. It can also 
enter into water from road salt use and the effects of being near to the 
ocean (known as the sea-salt effect). In natural geological settings, sodium 
is found in smaller concentrations than calcium. Whenever, sodium 
concentrations exceed calcium, some form of salt contamination is 
suspected. Sodium was detected in the range of 65 to 2,043 μeq/L (1.5 to 
47 mg/L). Sodium concentrations were generally greater than calcium in all 
samples, suggesting a widespread salt effect. Even the pristine springs had 
sodium concentrations >100 μeq/L (>2.3 mg/L), and some exhibited unsafe 
concentrations of sodium. The maximum concentration for sodium in 
drinking water in Maine is 20,000 ppb (870 μeq/L). 

Chloride is rare in rocks in Maine because it is very soluble as a mineral. 
Chloride compounds are not stable in our wet climate and they quickly 
dissolve. In this setting, chloride can only come from road salt, sea salt, and 
household septic systems. Chloride was detected in the range of 73 to 2,177 
μeq/L (approximately 2.6 to 77 mg/L). The pristine springs all contained 
detectable concentrations of chloride. Elevated concentrations of chloride 
matched sodium, strongly suggesting local salt contamination. The 
maximum concentration for chloride in drinking water in Maine is 250,000 
ppb (7,052 μeq/L). 

Nitrate is generally found in no more than trace concentrations in 
groundwater. This is because nitrate is rapidly consumed by organisms in 
the soil. Excess nitrate in groundwater can almost always be connected to 
agriculture or waste disposal (e.g. septic systems). Nitrate was detected in 
the range of 0.1 to 342 μeq/L (approximately 0.01 to 21 mg/L). The safe 
limit for drinking water was exceeded in two spring samples (Boat Shop and 
Washington Junction) and approached in another (Cold Spring Water 



Company). The maximum concentration for nitrate in drinking water in 
Maine is 10,000 ppb (161 μeq/L). 
 
Sulfate is generally found in trace concentrations in groundwater in most 
regions of Maine. Sulfate can come from natural sources in rock, from 
contamination such as landfills, and even seawater. Sulfate was detected in 
the range of 39 to 250 μeq/L (approximately 1.9 to 12 mg/L). Most of the 
springs had sulfate at concentrations <100 μeq/L. The maximum 
concentration for sulfate in drinking water in Maine is 250,000 ppb (5,207 
μeq/L). 

In general, the chemistry of surface and ground waters falls within 
acceptable ranges for most analytes tested except for sodium, chloride, and 
nitrate. Two wells, three springs, and one brook sample exceeded the 
maximum acceptable concentration for sodium in drinking water. Two 
springs exceeded the maximum acceptable concentration for nitrate in 
drinking water. Nitrate, in a concentration below the maximum limit, was 
detected in the Cold Spring Water Company spring. The high sodium 
concentrations detected, along with elevated concentrations of chloride in 
the same samples, are indicators of salt contamination. The salt and nitrate 
detections are items of concern and the groundwater should be monitored 
for evidence of increases with time. The results of water levels 
measurements are presented in Appendix B. These measures are intended 
to be referenced in future studies of water levels. Longer periods of time are 
needed to determine if there are systematic changes in the vertical location 
of the water table. 

TABLE I. Summary of Laboratory Results for Water Analysis. Underlined 
values exceed safe drinking water limits. 

Sample Location 
Temp. 

°C 
pH 

Conductivity 
µS/cm 

Alkalinity 
µeq/L 

DOC 
mg/L 

Maximum Limit none 
6.5 - 
8.5 

500 - 700 none none 

Blunts Pond Outlet 2 4.73 41.2 -17.5 3.7 

Simmons Pond 2 5.44 18.5 2.1 3.9 

Harding Brook 2 5.94 298 182 4.7 

Spring Brook 2 6.94 167 303 1.3 

Latona Spring 7 6.79 66.7 242 0.2 

Cold Spring Water 
Company 

6 6.49 98.1 118 0.3 



Archer Brook Spring 3 4.87 34.9 -9.4 6 

Town Office Spring 2 6.82 172 300 2.9 

Boat Shop Spring 9 6.54 253 292 0.6 

Route 184 Spring 2 5.93 75.2 275 6 

Peaslee Road Spring 1 5.86 73.9 71.3 12.6 

Washington Junction 
Spring 

4 6.29 203 215 0.7 

Stawbahl Road Spring 2 6.41 58.3 171 5.3 

Spurling Well -- 5.65 266 48.1 1.9 

CSWC-1 -- 6.28 35.8 90.5 0.3 

CSWC-2 -- 6.3 32.4 150 0.4 

CSWC-3 -- 6.07 190 95 0.4 

CSWC-4 -- 6.23 132 178 9 

TABLE I continued. Summary of Laboratory Results for Water Analysis. 
Underlined values exceed safe drinking water limits. 

Sample 
Location 

Calcium 
µeq/L 

Magnes-
ium 

µeq/L 

Sodium 
µeq/L 

Chloride 
µeq/L 

Nitrate 
µeq/L 

Sulfate 
µeq/L 

Maximum 
Limit 

none none 870 7052 161 5207 

Blunts Pond 
Outlet 

31.4 48.9 197 202 1.3 74.5 

Simmons 
Pond 

41.6 31 65.3 73.3 3.5 39.6 

Harding 
Brook 

416 183 1910 2154 0.1 74.1 

Spring Brook 526 200 745 804 67.4 250 

Latona Spring 227 141 277 253 35.8 67.2 

Cold Spring 
Water 
Company 

187 110 559 540 86 83.6 



Archer Brook 
Spring 

45 59.3 138 150 18.2 54.9 

Town Office 
Spring 

320 178 1040 1113 5.9 63.8 

Boat Shop 
Spring 

577 219 1332 1498 225 115 

Route 184 
Spring 

255 86.4 330 282 31.5 53.5 

Peaslee Road 
Spring 

218 115 321 345 4.2 181 

Washington 
Junction 
Spring 

474 141 1054 1108 342 114 

Stawbahl 
Road Spring 

174 83.8 284 284 0.7 71.9 

Spurling Well 174 37 2043 2177 17 56.7 

CSWC-1 104 62.9 162 155 2.1 62 

CSWC-2 103 59.3 139 123 0.2 50.1 

CSWC-3 204 110 1256 1373 99.4 65.1 

CSWC-4 158 99.4 801 886 7.7 55.3 

Statistical Associations 

The results of the chemical analyses were tested using the Kruskal-Wallace 
method to determine if samples collected near gravel pits were significantly 
different from other samples. The chemistry results were separated into two 
categories for this analysis: surface water (pond or stream) and 
groundwater (well or spring). Only one chemical parameter, nitrate, was 
found to exhibit statistical significance with closeness to gravel pits (p<0.1). 
Nitrate concentrations were greater in surface water near gravel pits. 
Caution is needed in understanding the meaning of this difference because 
of the small number of samples analyzed. However, this effect should be re-
examined with any future water sampling program. 

The results of the Pearson correlation analysis give an indication of how 
different water chemistry variables behave. The results for associations 
showing correlations with r>0.5 are presented in Table II. These associations 



provide clues about how the water chemistry varies as pairs (i.e. two 
variables are compared at a time). Calcium and magnesium exhibited strong 
correlations with pH, so increasing these two chemical variables was related 
to an increase of pH. Most of the major ions correlated with conductivity; 
sodium and chloride (salt) had the most pronounced associations with r>0.9. 
Calcium, magnesium, and potassium all showed some correlation with each 
other which suggests that they occur together. Interestingly, nitrate and 
sulfate also correlated with these same three elements while sodium did not. 
This suggests that calcium, magnesium, potassium, nitrate, and sulfate have 
a common source in the aquifer. The different associations determined for 
sodium, and especially the very strong correlation between sodium and 
chloride, reinforce the notion that these chemical variables are coming from 
a different source (i.e. salt). 

TABLE II. Pearson correlation coefficients for chemical parameters. 

Parameters pH 
Conduct-

ivity 
Calcium 

Magnes-
ium 

Sodium 
Potass-

ium 

Calcium 0.692 0.696 - - - - 

Magnesium 0.746 0.595 0.91 - - - 

Potassium - 0.723 0.875 0.76 0.532 - 

Sodium - 0.96 - - - - 

Chloride - 0.963 - - 0.999 0.541 

Nitrate - 0.584 0.645 0.503 - 0.831 

Sulfate - - 0.712 0.67 - 0.523 

Discussion 

This study produced answers to the two main questions. The first was – How 
does mining affect the hydrology of the underlying sand and gravel aquifer? 
Based on interviews with well owners and observations of surface water 
features there was no evidence of significant changes in surface or 
groundwater hydrology. Water level measurements and observations made 
during the field study can now serve as a reference for future 
measurements. The absence of significant changes in hydrology is 
encouraging in that short term disruptions are seemingly rare. Repeated 
water level measurements in future years will address the question of long-
term disruptions. 

The second question answered was – Does mining make the underlying 
aquifer more vulnerable to contamination? Based on the data collected, 



water quality has been degraded by salt and nitrate. Degradation of water 
quality occurs in different areas; however directly linking changes in water 
quality with gravel pit operations goes beyond the limits of the data. There 
may be an increase in nitrate in surface waters near gravel pits, but the 
number of samples analyzed is too small to make this a certainty.  

One of the questions asked was, how does the water chemistry vary across 
the aquifer? We have tried to answer this question by plotting the chemistry 
results on a map (Figure 5). In this figure the major ions (calcium, 
magnesium, sodium, sulfate, chloride, and carbonate) each form corners of 
a pyramid. The pyramid is folded down so that we can see each side at once. 
All of the results for surface water, springs, and groundwater cluster near 
each other. This indicates that there is some consistency in chemistry across 
the aquifer. It can also be noted on the figure that the points form an arc 
that stretches towards the chloride and sodium corners (lower right 
corners). This is confirmation of the effect of salt on water quality. Lines 
connect the points on the figure with locations on the map (aerial 
photograph). Notice that the lines cross over each other. This means that 
there is not a systematic change in the aquifer in any one direction. More 
detailed studies are needed to understand why the chemistry changes by 
location. 

Since the results of the water chemistry suggest that salt is affecting water 
quality, the results were examined to look at the possible connection 
between sample locations, roads (salt use), and gravel pits (possible storage 
areas of salts or trucks). A geographical information system (GIS) was used 
to plot roads, gravel pits, sampling locations, surface water bodies, and 
chemistry results on a base map (Figure 6). This map shows streams near 
the aquifer and the surrounding watershed. Each filled red circle on the map 
marks a site sampled. The size of the circle corresponds to a chloride 
concentration with the largest circle indicating the largest result. The 
greatest concentrations of chloride appear to occur near major roadways. 
Road salting in the winter is a likely source of this chloride. Elevated 
concentrations near the coast may reflect the influence of the nearby bay. 

The ratio of sodium to chloride has also been plotted on the same map. In 
road salt, the ratio of sodium to chloride is close to one (each occurs in equal 
concentrations). Seawater should have a sodium to chloride ratio less than 
one. A sodium to chloride ratio much greater than one may reflect some 
other type of source or interactions in the subsurface. On the map, bright 
green and light blue points are those sites most likely affected by road salt. 
Dark green points mark locations with a potential marine influence and dark 
blue points are grouped as complex sources. Most of the locations appear to 



have sodium to chloride ratios indicative of road salt based on this simple 
analysis.  

Gravel pits are defined by shaded areas on Figure 6 and the shapes are fairly 
accurate representations of actual size and location. An inspection of this 
map shows that the samples did not cluster around gravel pits. Therefore, 
there is not a strong spatial relationship between ‘salt-affected’ wells and 
gravel pits. There also was no statistical association between the distance 
from a sample point to a gravel pit and chloride concentrations.  

The water quality data must be interpreted with care. Chemistry results may 
change in concentration by location due to seasonal precipitation amounts 
and transport of substances into ground water. Presently field data indicate 
that water quality degradation is limited in both magnitude and occurrence 
location. Further studies will generate more data on groundwater chemistry 
to demonstrate how water quality changes across the whole aquifer and 
surrounding towns.  

Some of the gravel pits in this study have been in operation for more than 
eighty years. Unfortunately, there are very few documents or much 
institutional memory of historical activities. Activities have been inferred 
from field observations and interviews. Quantifying future impacts on local 
hydrology will be possible now that some baseline measurements have been 
made. The baseline water elevation data will be updated on an annual basis 
to map out changes over longer periods of time. 

An added concern that was outside of the project scope was how pits were 
managed and prepared for disuse. Mining below the water table was noted in 
at least one pit and maintenance of separation distances above the water 
table was not always apparent. Old inactive pits were observed to be used 
for storage of a variety of construction equipment, vehicles, and debris. 
Some pits were obviously being used as small dumps. Former community 
landfill sites in gravel pits have been documented to affect water quality in 
many towns throughout the state. Lamoine continues to experience poor 
water quality in some wells located near Berry Cove due to an old landfill in 
the aquifer. Reclamation of inactive pits is essential to prevent degradation 
of groundwater by illicit and unregulated debris dumping. 
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APPENDIX A. Sand and Gravel Pit Information. 

Location 
Owner or 
Operator 

Size (estimated 
acres) 

Project Identification 
Number 

Ellsworth City Line 19.4 26 

Ellsworth City Line 16.7 27 

Ellsworth 
Cemetery- City of 

Ellsworth 
4.5 28 

Ellsworth RF Jordan 54.1 29 

Ellsworth Patrick Jordan 7.3 30 

Ellsworth MacFarlane 4.2 31 

Ellsworth MacFarlane 2.5 32 

Ellsworth Everett Grindle 6 33 

Ellsworth Everett Grindle 6.7 34 

Hancock MDOT 6 1 

Hancock MDOT 16.1 2 

Hancock MDOT 14.4 3 

Hancock Sargent Homes 19 5 

Hancock Lane Construction 23.3 6 

Hancock MacQuinn 34.4 8 

Hancock Berzinis 14.4 9 

Lamoine MacQuinn 119.2 7 

Lamoine Fowler- A 11.5 10 

Lamoine Goodwin 31.5 11 

Lamoine Gott 35 12 

Lamoine 
Abandoned pit 

(near King) 
6.7 13 

Lamoine Miro 4.8 14 

Lamoine 
Abandoned pit 

(near King) 
1.6 15 

Lamoine Pit (Corner Store) 1.4 16 

Lamoine 
Abandoned pit 

(near King) 
7.4 17 



Lamoine King 22.3 18 

Lamoine East of Town Hall 7 19 

Lamoine North of Town Hall 3.5 20 

Lamoine Gott (Mary Smith) 12 21 

Lamoine 
Gott (near Cold 

Spring) 
10.6 22 

Lamoine 
MacQuinn 
(Kittredge) 

8.4 23 

Lamoine Fowler- B 3 24 

Lamoine Cemetery- Lane 11.6 25 

Township 
8 

RF Jordan 23.8 4 

Total Acreage 570 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix B - Summary of Private Well Data.  

Sample 
Number 

 Town 

Well 
Casing 
Height 

(in) 

Well 
Casing 
Height 
(cm) 

Depth 
to 

Water 
From 
Top of 
Casing 
(cm)  

Water 
Depth 
Below 
Ground 
Surface 

(cm) 

Adjusted 
Water 
Level 
(cm)  

Well Type 
and 

Comments 

Well 
Casing 
Depth 

(ft)  

1 Hancock 15 38.1 26 -12.1 30.4 

no pump 
water flows 

above 
ground 
level 

 

2 Hancock 10 25.4 311 285.6 328.1 drilled 
 

3 Hancock 20.3 51.4 1073 1021.6 1064.1 drilled 
 

4 Hancock 20 50.8 113 62.2 64.2 dug -spring 
 

5 Hancock 19.3 48.9 1296 1247.1 1249.1 

drilled next 
to gravel 
pit and 
near 

blueberry 
field 

 

6 Ellsworth 13.5 34.3 1155.5 1121.2 1123.2 drilled 
 

7 Hancock 35 88.9 730 641.1 643.1 drilled 
 

8 Ellsworth 18 45.7 960 914.3 916.3 driiled 
 

9 Hancock 14 35.6 1150 1114.4 1116.4 drilled 
 

10 Hancock 20 50.8 1988 1937.2 1939.2 drilled 
 

11 Hancock 16 40.6 719 678.4 680.4 
drilled -has 

dug well 
too 

 

12 Lamoine 16.9 42.9 1311 1268.1 1313.1 drilled 
 

13 Lamoine 0 
   

0 
45 45 90 dug 

 

14 Lamoine 15.4 39.1 40.6 1.6 46.6 spring 
 

15 Lamoine 25 63.5 359 295.5 340.5 drilled 
 

16 Lamoine 9 22.9 227 204.1 249.1 drilled 
 



17 Lamoine 28.8 73 327.5 254.5 299.5 drilled 
 

18 Lamoine 0 0  30 30 75 dug 
 

19 Lamoine 6.3 15.9 1049 1033.1 1078.1 drilled 
 

20 Lamoine 17 43.2 1663 1619.8 1664.8 drilled 
 

21 Lamoine 0 0 0 0 45 

Large 
cement 

casing over 
spring- new 

house 
down back 
has drilled 
well at 140 
feet, not 

used. 

 

22 Lamoine 15.4 39.1 1432 1392.9 1437.9 drilled 
 

23 Lamoine 11 27.9 117 89.1 134.1 drilled 
 

24 Lamoine 22.3 56.5 1117.5 1061 1106 drilled 
 

25 Lamoine 15.5 39.4 470 430.6 430.6 drilled 
 

26 Lamoine 12 30.5 793 762.5 762.5 drilled 120 

27 Lamoine 14 35.6 1686 1650.4 1650.4 drilled 300 

28 Lamoine 18 45.7 1903.5 1857.8 1857.8 drilled 
 

29 Lamoine 5 12.7 929 916.3 916.3 
Cold Spring 

Water 
Comp. 

 

30 Lamoine 3 7.6 635.5 627.9 627.9 drilled 
 

31 Lamoine 7.5 19.1 1171 1152 1152 drilled 
 

32 Lamoine 20 50.8 229.5 178.7 178.7 

dug well 
never dry, 
15 year old 

well 

12 

33 Lamoine 16 40.6 589 548.4 548.4 
drilled well 
supplies 

five houses 

110-
120 

34 Lamoine 7.5 19.1 212 193 193 drilled 124 

35 Lamoine 3 7.6 139 131.4 131.4 
drilled well 
and two 

60 



small 
ponds 

36 Lamoine 10 25.4 177 151.6 151.6 dug 
 

37 Lamoine 11.5 29.2 147.5 118.3 118.3 

dug well, 
didn't want 
drilled well 
sampled: 

area 
swampy in 

spring 

290 

38 Lamoine 12 30.5 729 698.5 698.5 

drilled well, 
10 minutes 
to recover 
after heavy 

use 

275 

39 Lamoine 8 20.3 210.5 190.2 190.2 
drilled, dug 

pond 60 
feet away 

110 

40 Lamoine 16.5 41.9 355 313.1 313.1 
drilled, 

swampy in 
August 

200 

41 Lamoine 18 45.7 325 279.3 279.3 

dug well, 
didn't hit 
water in 

the drilled 
well 

385 

Notes:  
Sample Number - wells were given a sequential number for reference to 
protect privacy. 
Well Casing Height - distance from top of steel well casing to ground surface. 
Depth to Water - depth to water table measured from the top of the casing. 
Water Depth Below Ground Surface - depth of water below the ground 
surface (casing height subtracted from measurement). 
Adjusted Water Level - water levels adjusted to reference wells to compare 
levels measured on different dates. 
Well Casing Depth - amount of casing used, equivalent to soil thickness 
(some values look like total well depth). 

 



Appendix C - Sample Collection Information. 

Location  Water Type 
Elevation (feet 
above mean sea 

level)  

Spring Discharge 
Rate 

Water Temp 
(Celcius) 

Terrain Description 

Town Office Spring 
(unofficial name) 

spring  103 
0.5 gallons per 

minute 
2  Silt loam soils; erosional gully formed by spring flow 

Boat Shop Spring 
(unofficial name)  

spring  55  5 gallons per minute  8  Sand and gravel; actual spring covered and piped out; eroded gully 

Spring Brook 
(northeast of 
MacQuinn pit)  

brook  235 
 

4  Discharge from meadow area, one cubic feet per minute flow 

Harding Stream  
(unofficial name, 

near Lamoine kennel) 
stream  169 

 
2  seep almost no flow 

Stabawl Road Spring  spring  177 
<0.1 gallons per 

minute  
2  Low wet area with weak flow 

Cold Spring Water 
Company  

spring  139 
40 gallons per 

minute  
6  at bottom of hill where cistern discharges  

Archer's Brook Spring  
(unofficial name, 
south of Mill Road) 

brook  158 
5 gallons per 

minute  
3  Sandy depression in embankment 

Blunts Pond outlet 
(east side)  

pond  231 
 

2  Minor outlet, boggy with weak flow 

Latona Spring  spring  170 
10 gallons per 

minute   
7  Sandy area, slope to south 

Simmons Pond  pond  234  3 seepage pond

Washington Junction 
Spring (unofficial 

name) 
spring  181  1 gallons per minute 4  sandy, at edge of road 

Peaslee Road Spring  spring  154 
<0.1 gallons per 

minute 
1  Depression spring, weak flow to stream 

Cold Spring Water 
Company MW‐1 

well  136 
 

not measured  monitoring well to north of spring installed April 2005 

Cold Spring Water 
Company MW‐2 

well  132 
 

not measured  monitoring well to north of spring installed April 2005 

Cold Spring Water 
Company MW‐3 

well  132 
 

not measured  monitoring well to south of spring installed April 2005 

Cold Spring Water 
Company MW‐4 

well  130 
 

not measured  monitoring well to southeast of spring installed April 2005 

Route 184 Spring 
(unofficial name)  

spring  101 
<0.1 gallons per 

minute 
2  Depression spring, weak flow to fire pond 

 



 

TRAFFIC EVALUATION 

MACQUINN KITTRIDGE GRAVEL PIT EXPANSION 

This Qualitative Traffic Impact Summary has been prepared to support a Site Plan Application 
required by the Town of Lamoine Gravel Ordinance to permit the expansion to an existing gravel 
pit previously permitted by the Town of Lamoine in 1997 and 2004.  Harold MacQuinn, Inc. 
(MacQuinn) operates a gravel pit on two contiguous parcels of owned/leased land located on the 
east side of Route 184 in Lamoine, Maine.  The two parcels of land are identified by the Town of 
Lamoine as Lots 31 and 33 on Tax Assessment Map 3.  The Town of Lamoine previously issued 
a permit for gravel extraction on Lot 33 in 1997.  Subsequently, in 2004 the Town of Lamoine 
approved a southward expansion onto an adjoining 30-acre area of leased land on Lot 31.  
Collectively these two previously permitted excavation areas are referenced herein as the 
Kittridge Pit.  At this time, MacQuinn proposes to expand the Kittridge pit further southward 
onto Lot 31.  Previously permitted excavation areas and the proposed expansion area are shown 
on Drawings C1.0, C.2.0 and C.2.1.  
 
Normal gravel pit operations consist of removing granular materials for processing to meet 
various sand and gravel material specifications.  Processing operations occur within the gravel 
pit depending on material availability and project demand.  Bank run sand and gravel is 
occasionally excavated directly from a working face, loaded into trucks and transported to a job 
site.   
 
As discussed below, the expansion of the existing gravel pit as described in this application is not 
expected to increase from traffic volumes previously permitted by the Town.  Therefore, a full 
Traffic Study is not warranted to address potential traffic concerns.  
 
Access to this 110-acre Site is directly off of State Route 184 and will not utilize existing Town 
roads.  Operationally, MacQuinn will not be adding any additional trucks to their existing fleet, 
nor modifying the types of materials available from this pit.   Existing volume of truck traffic 
onto Route 184 will remain the same as current operations.  Note that on many days, no truck 
traffic will be generated by the Site. 
 
Conclusions 
 

1) Approval of this application and operation and expansion of this Site is not expected to 
result in increased truck traffic on Route 184. 
 

2) Route 184 is designed to support the truck traffic such as generated from the MacQuinn 
facility.   
 

3) No additional entrances onto Route 184 will be created to access the Site. 
 
 



RESTORATION PLAN 

MACQUINN KITTRIDGE PIT 

Background 

Harold MacQuinn, Inc. (MacQuinn) owns and operates a gravel pit (the Kittridge Pit) on US 
Route 184 in the Town of Lamoine, Maine.  The current pit is located in the northwest corner of 
Lot 31 as identified on the Town of Lamoine Tax Assessor’s Map 3.  MacQuinn intends to 
expand the existing operation within Lot 31 and on to the abutting parcel identified as Lot 33 on 
Tax Map 3.  The area of the combined parcels (Lots 31 and 33) is approximately 110-acres.  

Normal gravel pit operations consist of removing granular materials for processing to meet 
various sand and gravel material specifications. Processing operations will include onsite 
screening and blending of stockpiles. Occasionally, material will be excavated from a working 
face, loaded into trucks and transported to a job site.  Permanent structures are not 
installed/constructed at the Site.  Equipment at the Site includes excavators, bulldozers, screens, 
and associated portable equipment and supplies.   

This Reclamation Plan addresses Section 8 of the Town of Lamoine’s Gravel Ordinance for 
Performance Standards regarding excavation, final grading, and restoration of the Site.  In 
addition to this narrative, this Plan includes Drawings C1.0, C.2.0, C2.1, C3.0, a Stormwater 
Management Report (Attachment A) and an Erosion and Sediment Control Plan (Attachment B), 
and a Restoration Cost Estimate (Attachment C). 

RESTORATION REQUIREMENTS 

The Site is internally drained as a result of sand and gravel pit operations owned and operated by 
MacQuinn. A natural buffer strip will be maintained between limit of excavation and property 
boundaries. In addition, a 150-foot wide undisturbed buffer will remain between the area of 
proposed excavation and US Route 184. A 50-foot setback will be observed between the 
proposed limit of excavation and all property boundaries with the exception of the Manring 
property (Town of Lamoine Map 3, Lot 35).  MacQuinn has obtained written permission from 
this property owner to allow a minimum setback of 10-feet between the property line and the 
limit of excavation.  

The Owner is required to establish final ground levels and grades as detailed in this plan (see 
drawings C2.0 and C2.1) within one year of completing extraction operations. The Restoration 
Plan has been designed to provide site safety, establish vegetative cover in appropriate areas, and 
promote effective stormwater management for the Site.   

As documentated in the Stormwater Management Report (see Attachment A), this Restoration 
Plan was developed to effectively manage a 25-year, 24-hour storm.  The restored side slopes 
incorporate benches directing stormwater to rip rap armored downchutes and plunge pools (refer 
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STORMWATER MANAGEMENT REPORT 
MACQUINN KITTRIDGE PIT 

Route 184 
Lamoine, Maine 

September 12, 2012 

INTRODUCTION  

Harold MacQuinn, Inc. is proposing to revise their gravel pit permit for their Route 184 
gravel pit in Hancock, Maine.  The parcel encompasses 177± acres, of which 
approximately 8 acres of the northwest portion and 3 acres of the southwest portion have 
been and continue to be actively mined.  The remaining portion of the Site remains 
undeveloped with deciduous and evergreen growth.  The applicant is proposing the 
addition of approximately 110 acres of gravel pit excavation area. 

This report addresses the stormwater analysis and design of quantity and quality that has 
been completed for the project.  The proposed gravel pit is completely internally drained.  
Therefore stormwater quantity and quality is achieved by the infiltration of 100% of 
stormwater runoff back into the ground within the gravel pit.  Stormwater conveyance 
systems have been designed to direct stormwater to an infiltration basin on the western 
portion of the site. 

DATA COLLECTION, METHODOLOGY, AND ASSUMPTIONS 

Site data was gathered from a plan entitled “Site Plan for Harold MaQuinn, Inc., Route 
184 (Hancock County) Lamoine” dated August 23, 2012, prepared by Herrick and 
Salsbury, Inc. Land Surveyors of Ellsworth. 

Calculations were performed utilizing HydroCAD stormwater modeling software, which 
is based on the United States Department of Agriculture’s (USDA) Technical Release 20 
(TR-20) and Technical Release 55 (TR-55) hydraulic programs.  Curve numbers (CN’s) 
assigned to differing land cover and soil types were taken from tables within the 
HydroCAD software, which are from the SCS TR-55 manual, revised 1986.  24-hour 
rainfall depths were taken from the ‘Stormwater Management for Maine: Volume III 
BMP’s Technical Design Manual, January 2006”.  

Time of concentrations were calculated with the HydroCAD software using the TR-55 
methodologies including sheet flow, shallow concentrated flow, and channel flow. 

The proposed watershed subcatchments for the drainage areas used for stormwater 
calculations are shown on the attached drawing D1.0 Post Development Drainage Plan.  
Modeling assumptions are summarized in the attached HydroCAD output. 

EXISTING SITE CONDITIONS 

Refer to the existing conditions plan for Site features and topography.  Generally, the site 
slopes radially from a high point at the approximate center of the property.  Slopes are 
generally moderate to steep ranging from 3% to 45%.  According to the USDA Natural 
Resources Conservation Service Web Soil Survey, soils at the Site consist primarily of 
Colton gravelly sandy loam [hydrologic soil group (HSG) A] 

As the entire gravel pit excavation area is internally drained, the flooding standard does 
not apply to this project.  Therefore, pre-development runoff rates were not calculated. 
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PROPOSED SITE CONDITIONS 

Proposed work includes excavation into the existing grade.  The existing material will be 
removed from the Site and the Site will be regraded to drain towards the proposed 
infiltration pond on the west side of the Site via overland flow.  The sides of the gravel pit 
will be graded to a maximum slope of 2.5:1.  Vegetated slope intercept swales will be 
installed on slopes with a vertical change of more than 75’ from top of slope to toe of 
slope.  The slope intercept swales will drain to riprap channels which will convey runoff 
to plunge pools at the toe of the slope, and subsequently to the infiltration basin via 
vegetated swales.  The gravel pit floor will be graded at approximately 2% from west to 
east.  

The entire site will be reclaimed with 4” of loam and vegetated with a conservation seed 
mixture.  It is conservatively assumed that approximately 5% of the site will consist of 
gravel roads (impervious area) following reclamation.   

STORMWATER QUANTITY 

As the entire gravel pit excavation area is internally drained, the flooding standard is not 
applicable to this project. 

Although the existing soils at the site are classified as HSG A, based on the depths of cut 
and the unknown source of reclamation material at this time, stormwater runoff 
calculations for post development conditions were performed assuming surficial soil will 
be classified as HSG B.   

The stormwater infiltration basin was sized to hold the entire runoff volume from the 25-
year storm.  The maximum impoundment depth within the infiltration basin during the 
25-year storm is 1.3’. 

 25-year storm runoff volume = 500,844 cubic feet 
 Infiltration basin volume = 796,831 cubic feet 

Swales and culverts were also sized to convey the runoff volume from the 25-year storm. 

STORMWATER QUALITY 

As the entire gravel pit excavation area is internally drained, stormwater quality standards 
are not applicable to this project.  However, stormwater quality is achieved through 
infiltration of 100% of stormwater runoff back into the ground. 

EROSION CONTROL 

BMPs such as vegetated swales, slope intercept swales, riprap swales, riprap pipe inlet 
and outlet protection, mulch, and permanent seeding, and a stabilized construction 
entrance will be used to prevent erosion and downstream migration of sediment during 
construction.  The locations of temporary and permanent erosion control measures are 
shown on Drawings C2.0 and C2.1 Grading and Restoration Plans.   

INSPECTION AND MAINTENANCE 

Harold MacQuinn, Inc. will be responsible for maintaining the stormwater facilities for 
the proposed project.  An Inspection and Maintenance Plan is included as Appendix E. 
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APPENDIX B 
 

POST DEVELOPMENT HydroCAD CALCULATIONS 
 



1

Total Area

2.1

Slope Swale Area

2.2

Slope Swale Area

3

Grassed Swale Area

R1.1

Slope Intercept Swale

R1.2

Slope Intercept Swale

R2

Riprap Swale

R3

Vegetated Swale

C1
CB

Culvert

P1

Infiltration Pond

Drainage Diagram for McQuinn Lamoine Gravel Pit - Post Dev
Prepared by Walsh Engineering Associates, Inc.,  Printed 9/12/2012

HydroCAD® 9.10  s/n 01350  © 2010 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



McQuinn Lamoine Gravel Pit - Post Dev
  Printed  9/12/2012Prepared by Walsh Engineering Associates, Inc.

Page 2HydroCAD® 9.10  s/n 01350  © 2010 HydroCAD Software Solutions LLC

Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Fill

(inches)

1 C1 34.50 33.86 40.0 0.0160 0.020 24.0 0.0 0.0
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=111.000 ac   0.00% Impervious   Runoff Depth=1.24"Subcatchment 1: Total Area
   Flow Length=3,015'   Tc=46.4 min   CN=60   Runoff=75.57 cfs  11.499 af

Runoff Area=88,000 sf   0.00% Impervious   Runoff Depth=1.11"Subcatchment 2.1: Slope Swale Area
   Flow Length=192'   Slope=0.4000 '/'   Tc=4.2 min   CN=58   Runoff=3.97 cfs  0.188 af

Runoff Area=126,000 sf   0.00% Impervious   Runoff Depth=1.11"Subcatchment 2.2: Slope Swale Area
   Flow Length=192'   Slope=0.4000 '/'   Tc=4.2 min   CN=58   Runoff=5.68 cfs  0.269 af

Runoff Area=31.570 ac   0.00% Impervious   Runoff Depth=1.24"Subcatchment 3: Grassed Swale Area
   Flow Length=1,500'   Slope=0.0200 '/'   Tc=35.9 min   CN=60   Runoff=25.89 cfs  3.270 af

Avg. Flow Depth=0.70'   Max Vel=0.90 fps   Inflow=3.97 cfs  0.188 afReach R1.1: Slope Intercept Swale
n=0.080   L=800.0'   S=0.0100 '/'   Capacity=4.87 cfs   Outflow=1.85 cfs  0.188 af

Avg. Flow Depth=0.82'   Max Vel=1.00 fps   Inflow=5.68 cfs  0.269 afReach R1.2: Slope Intercept Swale
n=0.080   L=800.0'   S=0.0100 '/'   Capacity=4.87 cfs   Outflow=2.77 cfs  0.269 af

Avg. Flow Depth=0.23'   Max Vel=7.61 fps   Inflow=4.56 cfs  0.456 afReach R2: Riprap Swale
n=0.040   L=50.0'   S=0.4000 '/'   Capacity=75.99 cfs   Outflow=4.55 cfs  0.456 af

Avg. Flow Depth=1.20'   Max Vel=1.98 fps   Inflow=25.89 cfs  3.270 afReach R3: Vegetated Swale
n=0.080   L=3,590.0'   S=0.0167 '/'   Capacity=47.45 cfs   Outflow=15.66 cfs  3.270 af

Peak Elev=35.94'   Inflow=15.66 cfs  3.270 afPond C1: Culvert
24.0"  Round Culvert x 2.00  n=0.020  L=40.0'  S=0.0160 '/'   Outflow=15.66 cfs  3.270 af

Peak Elev=31.27'  Storage=500,884 cf   Inflow=75.57 cfs  11.499 afPond P1: Infiltration Pond
   Outflow=0.00 cfs  0.000 af

Total Runoff Area = 147.483 ac   Runoff Volume = 15.225 af   Average Runoff Depth = 1.24"
100.00% Pervious = 147.483 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1: Total Area

Runoff = 75.57 cfs @ 12.51 hrs,  Volume= 11.499 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr 25 Year  Rainfall=4.90"

Area (ac) CN Description
105.500 58 Meadow, non-grazed, HSG B

* 5.500 89 Gravel
111.000 60 Weighted Average
111.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.0 65 0.4000 0.53 Sheet Flow, AB
Range   n= 0.130   P2= 2.70"

44.4 2,950 0.0250 1.11 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

46.4 3,015 Total
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Summary for Subcatchment 2.1: Slope Swale Area

Runoff = 3.97 cfs @ 11.96 hrs,  Volume= 0.188 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr 25 Year  Rainfall=4.90"

Area (sf) CN Description
88,000 58 Meadow, non-grazed, HSG B
88,000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 150 0.4000 0.63 Sheet Flow, AB
Range   n= 0.130   P2= 2.70"

0.2 42 0.4000 4.43 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

4.2 192 Total
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Summary for Subcatchment 2.2: Slope Swale Area

Runoff = 5.68 cfs @ 11.96 hrs,  Volume= 0.269 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr 25 Year  Rainfall=4.90"

Area (sf) CN Description
126,000 58 Meadow, non-grazed, HSG B
126,000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.0 150 0.4000 0.63 Sheet Flow, AB
Range   n= 0.130   P2= 2.70"

0.2 42 0.4000 4.43 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

4.2 192 Total
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Summary for Subcatchment 3: Grassed Swale Area

Runoff = 25.89 cfs @ 12.36 hrs,  Volume= 3.270 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Type II 24-hr 25 Year  Rainfall=4.90"

Area (ac) CN Description
30.000 58 Meadow, non-grazed, HSG B

* 1.570 89 Gravel Roads
31.570 60 Weighted Average
31.570 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.2 150 0.0200 0.19 Sheet Flow, AB

Range   n= 0.130   P2= 2.70"
22.7 1,350 0.0200 0.99 Shallow Concentrated Flow, BC

Short Grass Pasture   Kv= 7.0 fps
35.9 1,500 Total
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Summary for Reach R1.1: Slope Intercept Swale

Inflow Area = 2.020 ac, 0.00% Impervious,  Inflow Depth = 1.11"    for  25 Year event
Inflow = 3.97 cfs @ 11.96 hrs,  Volume= 0.188 af
Outflow = 1.85 cfs @ 12.30 hrs,  Volume= 0.188 af,  Atten= 53%,  Lag= 20.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.90 fps,  Min. Travel Time= 14.8 min
Avg. Velocity = 0.25 fps,  Avg. Travel Time= 52.5 min

Peak Storage= 1,653 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 4.87 cfs

0.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 2.5  6.0 '/'   Top Width= 8.50'
Length= 800.0'   Slope= 0.0100 '/'
Inlet Invert= 100.00',  Outlet Invert= 92.00'

‡
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Summary for Reach R1.2: Slope Intercept Swale

Inflow Area = 2.893 ac, 0.00% Impervious,  Inflow Depth = 1.11"    for  25 Year event
Inflow = 5.68 cfs @ 11.96 hrs,  Volume= 0.269 af
Outflow = 2.77 cfs @ 12.27 hrs,  Volume= 0.269 af,  Atten= 51%,  Lag= 18.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.00 fps,  Min. Travel Time= 13.3 min
Avg. Velocity = 0.27 fps,  Avg. Travel Time= 48.8 min

Peak Storage= 2,266 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 4.87 cfs

0.00'  x  1.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 2.5  6.0 '/'   Top Width= 8.50'
Length= 800.0'   Slope= 0.0100 '/'
Inlet Invert= 100.00',  Outlet Invert= 92.00'

‡
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Summary for Reach R2: Riprap Swale

Inflow Area = 4.913 ac, 0.00% Impervious,  Inflow Depth = 1.11"    for  25 Year event
Inflow = 4.56 cfs @ 12.29 hrs,  Volume= 0.456 af
Outflow = 4.55 cfs @ 12.29 hrs,  Volume= 0.456 af,  Atten= 0%,  Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.61 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.26 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 30 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.00',  Capacity at Bank-Full= 75.99 cfs

2.00'  x  1.00'  deep channel,  n= 0.040  Earth, cobble bottom, clean sides
Side Slope Z-value= 2.5 '/'   Top Width= 7.00'
Length= 50.0'   Slope= 0.4000 '/'
Inlet Invert= 90.00',  Outlet Invert= 70.00'
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Summary for Reach R3: Vegetated Swale

Inflow Area = 31.570 ac, 0.00% Impervious,  Inflow Depth = 1.24"    for  25 Year event
Inflow = 25.89 cfs @ 12.36 hrs,  Volume= 3.270 af
Outflow = 15.66 cfs @ 13.18 hrs,  Volume= 3.270 af,  Atten= 40%,  Lag= 49.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.98 fps,  Min. Travel Time= 30.2 min
Avg. Velocity = 0.56 fps,  Avg. Travel Time= 107.3 min

Peak Storage= 28,433 cf @ 12.68 hrs
Average Depth at Peak Storage= 1.20'
Bank-Full Depth= 2.00',  Capacity at Bank-Full= 47.45 cfs

3.00'  x  2.00'  deep channel,  n= 0.080  Earth, long dense weeds
Side Slope Z-value= 3.0 '/'   Top Width= 15.00'
Length= 3,590.0'   Slope= 0.0167 '/'
Inlet Invert= 95.00',  Outlet Invert= 35.00'

‡
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Summary for Pond C1: Culvert

Inflow Area = 31.570 ac, 0.00% Impervious,  Inflow Depth = 1.24"    for  25 Year event
Inflow = 15.66 cfs @ 13.18 hrs,  Volume= 3.270 af
Outflow = 15.66 cfs @ 13.18 hrs,  Volume= 3.270 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.66 cfs @ 13.18 hrs,  Volume= 3.270 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 35.94' @ 13.18 hrs

Device Routing     Invert Outlet Devices
#1 Primary 34.50' 24.0"  Round Culvert X 2.00   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 34.50' / 33.86'   S= 0.0160 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior   

Primary OutFlow  Max=15.64 cfs @ 13.18 hrs  HW=35.94'   (Free Discharge)
1=Culvert  (Inlet Controls 15.64 cfs @ 3.23 fps)
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Summary for Pond P1: Infiltration Pond

Inflow Area = 111.000 ac, 0.00% Impervious,  Inflow Depth = 1.24"    for  25 Year event
Inflow = 75.57 cfs @ 12.51 hrs,  Volume= 11.499 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 31.27' @ 26.65 hrs   Surf.Area= 400,470 sf   Storage= 500,884 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 30.00' 796,831 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
30.00 390,698 0 0
32.00 406,133 796,831 796,831
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Inspection and Maintenance Plan 
For Stormwater Management Facilities 

MacQuinn Lamoine Gravel Pit 
Harold MacQuinn, Inc. 

Lamoine, Maine 
September 2012 

 
Stormwater management facilities include ditches/swales, culverts, and infiltration 
basins.  During construction activities, the maintenance of all stormwater measures will 
be the direct responsibility of the Contractor.  After acceptance by the Owner, the 
maintenance of all stormwater management facilities, the establishment of any contract 
services required to implement the program, and the keeping of records and maintenance 
log book will be the responsibility of the Owner.  At a minimum, the following 
maintenance activities for each stormwater management system shall be performed on a 
prescribed schedule.   

DITCHES AND SWALES 

Open swales and ditches shall be inspected twice per year (in spring and fall) to assure 
that debris and/or sediments do not reduce the effectiveness of the system.  Debris and 
sediments shall be removed at that time.  Any sign of erosion or blockage shall be 
immediately repaired to assure a vigorous growth of vegetation for the stability of the 
ditches and slopes proper function.  Maintenance shall include, but not be limited to, 
mowing, trimming and removal vegetation in the ditches and slopes as required in order 
to prevent vegetation from blocking or diverting storm flows, replacement of riprap 
channel lining to prevent scour of the channel invert, removing vegetation and debris 
from the culverts. 

Vegetated ditches should be mowed at least monthly during the growing season.  Larger 
brush or trees must not be allowed to become established in the channel.  Any areas 
where the vegetation fails will be subject to erosion and should be reseeded and mulched 
immediately. 
 
Riprap ditches, aprons, and plunge pools where stone is displaced should be replaced and 
chinked to assure stability.  With time, additional riprap may be added.  Woody 
vegetation that is growing through riprap should be removed on an annual basis. 
 
CULVERTS  

Culverts shall be inspected on an annual basis to remove any obstructions to flow; 
remove accumulated sediments and debris at the inlet, at the outlet, and within the 
conduit; and to repair any erosion damage at the pipe inlet and outlet.  Sediment should 
be removed when its level exceeds 20% of the pipe diameter.  This may be accomplished 
by hydraulic flushing or any mechanical means; however, care should be taken to contain 
the sediment at the pipe outlet, and not flush the sediments into downstream 
environmental receptors. 

INFILTRATION BASINS 

Basins should be inspected semi-annually in the spring and late fall.  Corrective action 
should be taken immediately upon identification of problems.  Debris and sediment 



should be removed from the basin.  Basin media shall be renewed if the basin fails to 
drain within 72 hours after a 1 inch rainfall.  Till, seed, and mulch the basin if vegetation 
is sparse.  Repair riprap where underlying filter fabric or gravel is showing or where 
stones have dislodged.  
 
Maintenance should include mowing and control of woody vegetation at least twice 
annually; and rodent control and erosion control and repair as needed. 
 
Inspection and maintenance of the ponds is critical to their long term performance. 
Observations and volume of sediment removed should be recorded in the 
inspection/maintenance logs. 
 
DISPOSAL 

Any sediment or debris removed during maintenance of the stormwater system must be 
disposed of in accordance with the Maine Solid Waste Disposal Rules.   
 
RECORDKEEPING 

The Owner shall keep a written maintenance log that summarizes inspections, 
maintenance, an any corrective actions taken.  The log shall include the date on which 
each inspection or maintenance task was performed, a description of the inspection 
findings or maintenance completed, and the name of the inspector or maintenance 
personnel performing the task.  If a maintenance task requires the clean-out of any 
sediment or debris, the location where the sediment or debris was disposed after removal 
will be indicated.  This log shall be made available to the Maine Department of 
Environmental Protection upon request. 



Sample Inspection Report: 

 
MACQUINN LAMOINE GRAVEL PIT 

STORMWATER FACILITIES INSPECTION REPORT 
 

NAME:   SIGNATURE:   
 
TITLE:   COMPANY:   
 
DATE:   
 
OBSERVATIONS: 
 

BMP Defects Location(s) Repair/Action 
Needed 

Date/Action taken 

Culverts 
 

Yes/no    

Riprap Aprons 
 
 

Yes/no    

Riprap Swales 
 
 

Yes/no    

Vegetated 
Swales 
 

Yes/no    

Plunge Pools 
 
 

Yes/no    

Infiltration 
Basin 
 
 

Yes/no    

 



 

 

 

 

 

 

APPENDIX B 

 

Erosion & Sediment Control Plan 



 

 

EROSION AND SEDIMENTATION CONTROL PLAN  
MACQUINN KITTRIDGE PIT  

 
INTRODUCTION 
 
This Erosion and Sediment Control Plan (Plan) is being completed in support of a Site Plan 
Application required by the Town of Lamoine Gravel Ordinance to permit the expansion to an 
existing gravel pit perviousy permitted by the Town of Lamoine in 1997 and 2004.  The 
following plan for controlling sedimentation and erosion during gravel pit expansion and site 
restoration is based on conservation practices found in the Maine Erosion & Sediment Control 
BMP Manual, Maine Department of Environmental Protection (MEDEP), March 2003, or latest 
edition.  The contractor who implements this Plan shall be familiar with this publication and 
adhere to it and the practices presented herein. 
 
This Plan also includes measures to control dust and visual emissions at the Site. 
 
Harold MacQuinn, Inc. (MacQuinn) operates a gravel pit on two contiguous parcels of 
owned/leased land located on the east side of Route 184 in Lamoine, Maine.  The two parcels of 
land are identified by the Town of Lamoine as Lots 31 and 33 on Tax Assessment Map 3.  The 
Town of Lamoine previously issued a permit for gravel extraction on Lot 33 in 1997.  
Subsequently, in 2004 the Town of Lamoine approved a southward expansion onto an adjoining 
30-acre area of leased land on Lot 31.  Collectively these two previously permitted excavation 
areas are referenced herein as the Kittridge Pit.  At this time, MacQuinn proposes to expand the 
Kittridge pit further southward onto Lot 31.  This assessment was prepared in support of the 
proposed Kittridge Pit southward expansion, reference herein as the “expansion area”.  
Previously permitted excavation areas and the proposed expansion area are shown on Drawings 
C1.0, C.2.0 and C.2.1.  

Normal gravel pit operations consist of removing granular materials for processing to meet 
various sand and gravel material specifications.  Processing operations occur within the gravel 
pit depending on material availability and project demand.  Bank run sand and gravel is 
occasionally excavated directly from a working face, loaded into trucks and transported to a job 
site.   

The Plan is to be used in conjunction with the Restoration Plan included in this application. 
 
EROSION AND SEDIMENTATION CONTROL PRACTICES 
 
General erosion control practices to mitigate  erosion and sedimentation  during pit expansion, 
operation and restoration  include:  
 

1) Limiting unnessary disturbance and, hence, erosion, 
2) Correcting  observed erosion problems immediately, 
3) Regularly monitoring the implemented practices, especially after every rainfall, 
4) Revegetation of disturbed areas as soon as possible after disturbance, and 



 

5) Maintenance of undisturbed and vegetated buffers.   
 
Specific erosion and sediment control measures incorporated into the Restoration Plan include 
the following: 
 
Swales (Vegetated Drainageway) 
Typically, grass-lined swales will collect runoff from the site.  To supplement grass-lined swales 
in steeper areas, or where there is high discharge or sediment load potential, rip-rap  lining will 
be used in lieu of  vegetation.  Riprap plunge pools will be constructed at the base (toe) of 
vertical swales (letdowns). 
 
Silt Fence and/or Erosion Control Mix Sediment Barriers  
Due to the pit being internally drained, there are no specific areas delineated for silt fencing, 
erosion control mix sediment barriers and/or haybales prior to construction, with the exception of 
the construction entrance detail.  However, surface conditions must be evaluated during 
construction for erosion.  If construction related erosion is observed sediment barriers are to be 
installed.  Sediment may not leave the parcel or enter a protected natural resource (i.e., wetland) 
as noted on Sheet C1.0. 
 
Outlet Protection 
The outlets from the culverts shall be protected with rip-rap aprons.  
 
Inlet Protection 
Culvert inlets shall be protected with rip-rap unless otherwise noted on the drawings.   
 
Construction Entrance 
A crushed stone construction entrance shall be installed where the construction equipment will 
be exiting the limit of each phased work area and entering the existing site travel ways.  The 
location and specifications for the entrance are noted on the drawings. Construction traffic will 
be directed over construction entrances prior to entering public roads.  Areas subject to rutting 
will be stabilized immediately.  The crushed stone construction entrance shall be maintained by 
the addition of more crushed stone as needed as the voids become filled.   
 
Slope Protection 
 
Grading will be held to a maximum 2.5:1 slope where practical.  Greater slopes may be used 
where the banks are protected with erosion control matting or riprap.  Slopes will be stabilized 
with permanent seeding immediately (i.e., within five (5) days) after final grading is complete.  
 
REVEGETATION 
 
Only active work areas will be cleared and left in an untreated or unvegetated condition.  Once 
final grading of an area is complete, loaming, seeding and mulching shall occur immediately.  If 
loaming, seeding and mulching cannot occur immediately, it shall be done prior to any storm 
event and within 15 days of completing construction in the area (within 7 days at wetland 
crossing).   



 

 
 

Topsoil will be stockpiled when necessary in areas which have minimum potential for erosion 
and will be kept as far as possible from existing drainage areas and wetlands.  All stockpiles 
expected to remain longer than 15 days shall be: 
 

A. Treated with anchored mulch (within 5 days of the last deposit of 
stockpiled soil). 

 
B. Seeded with conservation mix and mulched immediately. 

 
Soil stockpiles expected to remain longer than 3 days shall be encircled with haybales at the toe 
of the pile. 
 
The following general practices will be implemented to prevent erosion as soon as an area is 
ready to undergo final grading: 
 

1. A minimum 4 inches of loam will be spread over disturbed areas and graded to a 
uniform depth and natural appearance. 

 
2. If final grading is accomplished during the normal growing season (4/15 to 10/1), 

permanent seeding will be done as specified below.  Prior to seeding, limestone 
shall be applied at a rate of 100 lbs/1000 sq. ft. and 10:20:20 fertilizer at a rate of 
18.4 lbs/1000 sq. ft. will be applied.  Broadcast seeding at the following rates: 

 
SPECIES VARIETY (select one) Lb Per 

Acre 
Switchgrass Blackwell, Shelter, Cave-in-Rock 4.0 
Big Bluestem Niagara, Kaw 4.0 
Little Bluestem Camper, Aldous, Blaze 2.0 
Sand Lovegrass NE-27, Bend 1.5 
Coastal 
Panicgrass 

Atlantic 2.0 

Note:  Mix presented above assumes underlying soils with 0 to 15 percent by weight 
passing the No. 200 sieve.  If observed underlying soil conditions do not meet this 
assumption, refer to MEDEP BMP I-1 Gravel Pit Reclamation for additional seed mix 
guidance. 
 
If permanent seeding areas have received winter mulching, the top two inches of 
winter mulching should be removed. 
 

3. Within two years of establishing the permanent vegetation, spruce, red pine 
and/or balsam fir tree saplings will be planted within the reclaimed area in a 
nonsymmetrical pattern with an average of 1 tree every 196 square feet. 
 

4. An area shall be mulched immediately after it has been seeded.  Mulching shall 
consist of hydro-mulch with tackifier or suitable substitute. 



 

 
A. Hydro-mulch shall consist of a mixture of asphalt, wood fibre or paper 

fibre and water, which is sprayed over a seeded area.  Hydro-mulch shall 
not be used between 10/1 and 4/15. 

 
4. Restoration work should be planned to eliminate the need for seeding between 

October 1st and April 15th.  Should seeding be necessary between these dates, the 
following procedure shall be followed: 

 
A. Only unfrozen loam shall be used. 
 
B. Loaming, seeding and mulching will not be done over snow or ice cover.  

If snow exists, it must be removed prior to placement of seed. 
 

C. Where permanent seeding is necessary, Annual Winter Rye (1.2 lbs/1000 
s.f.) shall be sown instead of the previously noted seeding rate. 

 
D. Where temporary seeding is required, Annual Winter Rye (2.5 lbs/1000 

s.f.) shall be sown instead of the previously noted seeding rate. 
 

E. Fertilizing, seeding and mulching shall be done on loam the day the loam 
is spread. 

 
MONITORING SCHEDULE 
 
MacQuinn shall be responsible for installing, monitoring, maintaining, repairing, replacing and 
removing erosion and sedimentation controls or appointing a qualified subcontractor to do so. 
 
Maintenance measures will be applied as needed during the operational life of the pit.  
Immediately following significant rainfall, and at least once a week, a visual inspection will be 
made of all erosion and sedimentation controls using the attached inspection form.    
 
Following final seeding, the site will be inspected every 30 days until 85 percent cover has been 
established.  Any areas that do not achieve the required vegetative growth requirement will be re-
seeded.  
 
WINTER STABLIZATION 
 
The following standards and methodologies shall be used for stabilizing soil (non-gravel or rock) 
areas of the site during the winter , if required.  
 

A. Stabilize the soil with temporary vegetation and erosion control mats – By 
October 1st the contractor will seed the disturbed slope with winter rye at a 
rate of 3 pounds per 1000 square feet and then install erosion control mats or 
anchored hay mulch over the seeding.  The contractor will monitor growth of 
the rye over the next 30 days. 



 

 
B. Stabilize the slope with wood-waste compost – The contractor will place a 

six-inch layer of wood-waste compost on the slope by November 15th.  The 
contractor will not use wood-waste compost to stabilize slopes having grades 
greater than 50 percent (2H:1V) or having groundwater seeps on the slope 
face. 

 
Stabilize the slope with stone riprap – The contractor will place a layer of 
stone riprap on the slope by November 15th.   

 
REMOVAL OF EROSION CONTROLS 
 
An area is considered stable if it is paved or if 85% growth of planted seeds is established.  Once 
an area is considered stable, the erosion control measures can be removed. 
 
Once all the trapped sediments have been removed from the temporary sedimentation devices, 
the disturbed areas must be regraded in an aesthetic manner to conform to the surrounding 
topography.  Once graded these disturbed areas must be loamed (if necessary), fertilized, seeded 
and mulched in accordance with the rates previously stated. 
 
Erosion controls must be removed within 30 days of final stabilization of the site. 
 
DUST CONTROL 
 
Dust control methods will be employed on Site to prevent movement of dust from exposed soil 
surfaces that could potentially migrate from the site and create hazards to wildlife, humans, or 
plant life. Dust generated by activities at the Site, including dust associated with traffic to and 
from the Site, will be controlled by sweeping, watering or other best management practices for 
control of fugitive emissions.   
 
Preventive measures will include the following, as needed: 
 

 Traffic will be restricted to predetermined routes. 
 All vehicular traffic will abide by the posted speed limit to reduce fugitive dust. 
 Natural vegetation will be maintained to the extent practical. 
 Excavation activities will be conducted in phases to reduce the area of land disturbed at 

any one time. 
 Paved surfaces and roadways will be swept (e.g., mechanical sweeper) where necessary 

to prevent dust buildup. 
 Dust control methods for onsite access roads and work areas will include placement of 

gravel or the application of water. 
  



Additional information on dust control is included in Section B-5 of the Maine Erosion & 
Sediment Control BMP Manual. 

Prepared By: 

Michael J. Walsh, PE   
Summit Environmental Consultants, Inc.   



Attachment A 

INSPECTION FORM 



Sample Inspection Report: 

MACQUINN KITTRIDGE PIT 
STORMWATER FACILITIES INSPECTION REPORT 

NAME:  SIGNATURE:  

TITLE:  COMPANY:  

DATE:  

OBSERVATIONS: 

BMP Defects Location(s) Repair/Action 
Needed 

Date/Action taken 

Culverts Yes/no  

Riprap Aprons Yes/no  

Riprap Swales Yes/no  

Vegetated 
Swales 

Yes/no  

Plunge Pools Yes/no  

Infiltration 
Basin 

Yes/no  
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Reclamation Cost Estimate, MacQuinn Kittridge Pit in Lamoine, Maine 
September 2012 

RESTORATION COST ESTIMATE 

MACQUINN KITTRIDGE GRAVEL PIT 

Background 

Harold MacQuinn, Inc. owns and operates a gravel pit on US Route 184 in the Town of 
Lamoine, Maine.  This Restoration Cost Estimate (Estimate) is being completed in support of a 
Site Plan Application required as part of the Town of Lamoine Gravel and Site Plan Review 
Ordinance. Site excavation will be conducted on an approximately 110-acre portion of two 
adjoining parcels (Lots 31 and 33 on Tax Map 3). 

Normal gravel pit operations will consist of removing granular materials for processing to meet 
various sand and gravel material specifications. Processing operations will include onsite 
screening and blending of stockpiles. Occasionally, material will be excavated from a working 
face, loaded into trucks and transported to a job site. 

Cost Estimate 

Listed below are the assumptions used to develop the Estimate:  

 Activities are consistent with the requirements of the Town of Lamoine Gravel Ordinance
Section 8, Performance Standards.

 The gravel pit is internally drained and approximately 110-acres.

 Re-graded slopes not to exceed 2.5 feet horizontal to 1 foot vertical.

 Pit re-grading and restoration completed over a 55-day period using a 200 H.P. dozer, or
similar, at a cost of $185 per hour (RS Means Construction Cost Data, 2010).

 Sufficient topsoil volume is available onsite.  Topsoil excavated during initial clearing
and grubbing activities will be either stockpiled onsite or transported to the MacQuinn
Hancock Plant for processing and storage and brought back to the Kittridge Pit for
restoration, as needed.

 Topsoil to be placed at 4-inch depth to match final contours as presented on Drawings
C2.0 and C2.1.



 

Reclamation Cost Estimate, MacQuinn Kittridge Pit in Lamoine, Maine 
September 2012 

 Onsite loam hauling completed over a 42-day period with a wheel mounted front end 
loader (2.5 cubic yard bucket) or similar at a cost of $98 per hour (RS Means 
Construction Cost Data, 2010). 
 

 Vegetation established with hydroseed, fertilizer, mulch and tackifier across the Site at a 
cost of $45.00 per thousand square feet (RS Means Construction Cost Data, 2010). 
 

 Installation of six rip rap channels and associated plunge pools. 
 

 Limited erosion control measures (e.g., construction entrance) required due to internally 
drained conditions.   

The estimated cost to restore the pit is approximately $420,000 based upon the assumptions 
provided above.  Please refer to Table 1 for additional information. 

 

Prepared by: 

 
Michael J. Walsh, P.E. 
Summit Environmental Consultants, Inc. 
640 Main Street  
Lewiston, Maine 
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November 30, 2012 

 
 
 
Harold MacQuinn, Inc. 
c/o Herrick & Salsbury, Inc. 
Attention:  Stephen R. Salsbury 
P.O. Box 652 
Ellsworth, ME 04605 
 
Subject: Protected Natural Resources Report  
  Harold MacQuinn, Inc. Property 

Route 184 
Lamoine, Maine 
 

1.0 INTRODUCTION 

1.1 Scope of Work 

We are pleased to present this Protected Natural Resources Report for a portion of the 
Harold MacQuinn, Inc. property on Route 184 in Lamoine, Maine.  The purpose of our 
services was to conduct identification, delineation and classification of Maine 
Department of Environmental Protection (MDEP) Protected Natural Resources1, 
including freshwater wetlands, streams, and potential vernal pools within an 
approximately 175± acre portion (the “site”) of a larger property.   
 
We understand that our findings may be used to supplement other information that may 
be required to obtain land development permits from the MDEP, U.S. Army Corps of 
Engineers (Corps), and/or the Town of Lamoine.  Included in this report is information 
about wetland-related regulations and permitting requirements as they pertain to 
proposed development on the property.  

1.2 Summary of Findings 

We identified five areas of freshwater wetlands and a stream on the site.  Three of the 
identified wetlands are potential vernal pools and potential peatlands.  The U.S. Fish 
                                            
1 State of Maine Department of Environmental Protection, Natural Resources Protection Act, Statute, 38 
M.R.S.A. §§480-A to 480-BB, Revised 08/12/2010. 
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and Wildlife Service (USFWS) has indicated that the project is within the range of the 
Gulf of Maine Distinct Population Segment (GOM DPS) Atlantic Salmon, a federally-
listed endangered species.  

1.3 Appendices 

This report is subject to the Limitations attached in Appendix A.  Appendix B contains a 
Site Location Map, a Protected Natural Resources Plan and copies of published natural 
resource maps for the site.  Appendix C contains state and federal Natural Resource 
Agency Correspondence.  Appendix D contains Color Photographs.  Appendix E is a 
Methodology. 
 
2.0 SITE LOCATION AND DESCRIPTION 

The site is located east of Route 184 in Lamoine, Maine.  A Site Location Map is 
attached in Appendix B as Sheet B-1.  The limit of our services is shown on the 
Protected Natural Resources Plan attached in Appendix B as Sheet B-2. 
 
The site is dominated by a glacial outwash ridge in the central portion of the property.  
The ridge sideslopes include both gully and kettle hole features.   
 
An intermittent stream flows northerly through the eastern portion of the site, and 
partially defines the eastern limit of our services.  Archer Brook flows northerly through 
the eastern portion of the property, outside of the limit of our services.  The western 
portion of the site is developed with current and historic gravel pits and the eastern 
portion of the site is a cleared “blueberry field”.  The remainder of the property is 
wooded.  
 
3.0 PUBLISHED MAPPING REVIEW 

3.1 Published Mapping 

We reviewed the USDI U.S. Fish and Wildlife Service (USFWS) National Wetland 
Inventory (NWI) Map, accessed at the USFWS website on November 14, 2012.  The 
NWI maps a PFO4E or palustrine, forested, needle-leaved evergreen wetland with a 
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saturated water regime on the northwestern portion of the site.  No other wetlands are 
mapped by NWI on the site.   
 
We reviewed the USDA Natural Resources Conservation Service (NRCS) Soil Survey 
of the site, accessed at the NRCS website on November 14, 2012.  The NRCS maps 
most of the site soils as Colton soils, with areas of Sheepscot and Lamoine-Scantic-
Buxton Complex on the eastern portion of the site.  Colton soils are excessively drained 
sandy soils formed in glaciofluvial deposits.  Sheepscot soils are moderately well 
drained soils formed in glaciofluvial deposits.  Lamoine-Scantic-Buxton Complex soils 
are a complex of moderately well to poorly drained silty and clayey soils formed in 
marine and glaciolacustrine deposits.  Scantic soils are classified as hydric. 
 
We reviewed the Federal Emergency Management Agency (FEMA) Flood Insurance 
Rate Map (FIRM) for the Town of Lamoine, Maine, accessed from the FEMA website on 
November 28, 2012.  FEMA maps the general area of the site as Zone X, or “areas 
determined to be outside 500-year flood plain”.     
 
Copies of published mapping are included in Appendix B. 

3.2 Resource Agency Correspondence/Mapping 

A letter and map from the Maine Department of Inland Fisheries and Wildlife (IF&W) 
Wildlife division dated August 21, 2012 indicates that there are no rare, threatened, 
endangered or significant wildlife species and/or habitats associated with the site.   
 
A letter from the Maine Natural Areas Program (MNAP) dated August 16, 2012 states 
that “there are no rare botanical features documented specifically within the project 

area.”  The letter includes a database of MNAP listed species documented to occur in 
the vicinity of the site.  
 
We accessed the USFWS Information Planning and Consultation (IPaC) database on 
November 21, 2012 to determine if federally-listed species and/or habitats are mapped 
on the site.  According to the USFWS database, the project is within the range of 
mapped habitat of the Atlantic salmon (Salmo salar), which is a federally-listed 
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Endangered Species.  If the project will require federal permitting, or use federal 
funding, the federal action agency will determine if further action or information is 
required regarding the Atlantic salmon habitat.  
 
Resource agency correspondence is attached in Appendix C. 
 
4.0 WETLAND CLASSIFICATION AND DESCRIPTION 

We conducted site visits to the property on November 16 and 19, 2012 to identify and 
delineate field observable MDEP Protected Natural Resources.  A Protected Natural 
Resources Plan is attached as Appendix B, Sheet B-2. 
 
4.1 Streams 

We observed one unnamed stream on the site.  The stream flows northerly along the 
eastern limit of our services.  We classified2 the stream as a R4SB3, or riverine, 
intermittent, streambed, cobble-gravel stream.   
 
According to the survey provided by Herrick & Salsbury, Inc., Archer Brook flows 
northerly through the eastern portion of the site, outside of our limit of services. 

4.2 Wetlands 

We identified five areas of freshwater wetlands on the site, labeled as Wetlands A 
through E.     
 
Wetland A is located in the north-central portion of the site and is an isolated wetland 
within an apparent kettle hole land feature.  We classified Wetland A as PFO4&1C or 
palustrine, forested, needle-leaved evergreen and broad-leaved deciduous wetland with 
a seasonally flooded water regime.  Wetland A contains a mix of black and red spruce 
(Picea mariana and P. rubens), balsam fir (Abies balsamea), gray birch (Betula 

populifolia), tamarack (Larix laricina), and red maple (Acer rubrum) in the overstory, and 

                                            
2 Cowardin, Lewis M., V. Carter, F.C. Golet, E.T. LaRoe, 1979, Classification of Wetlands and Deepwater 
Habitats of the United States, U.S.D.I, Fish and Wildlife Service, Washington, D.C.  Jamestown, ND: 
Northern Prairie Wildlife Research Center Home Page. 
http://www.npwrc.usgs.gov/resource/1998/classwet/classwet.htm (Version 04DEC98). 
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sheep laurel (Kalmia latifolia), leatherleaf (Chamaedaphne calyculata), labrador tea 
(Ledum groenlandicum), winterberry (Ilex verticillata) and high-bush blueberry 
(Vaccinium corymbosum) in the understory. Soils in Wetland A are greater than 24” of 
sapric organic matter and are hydric. Indicators of hydrology observed included free 
water at and above the soil surface and soil saturation within 6” of the soil surface.  
 
Wetland B is located in the north-central portion of the site (directly west of Wetland A) 
and is an isolated wetland within an apparent kettle hole land feature.  Wetland B 
continues onto the northerly adjacent property. We classified Wetland B as 
PFO4/PSS1C or palustrine, forested, needle-leaved evergreen and scrub-shrub, broad-
leaved deciduous wetland with a seasonally flooded water regime.  Wetland B contains 
a mix of black and red spruce, tamarack and white pine (Pinus strobus) in the overstory,  
and sheep laurel, leatherleaf, labrador tea, winterberry and high-bush blueberry  in the 
understory. Soils in Wetland B are greater than 24” of sapric organic matter and are 
hydric. Indicators of hydrology observed included free water at and above the soil 
surface and soil saturation within 6” of the soil surface.     
 
Wetland C is located in the northwestern portion of the site (directly east of an active 
gravel pit) and is an isolated wetland within an apparent kettle hole land feature.  We 
classified Wetland C as PFO2&4C or palustrine, forested, needle-leaved deciduous and 
needle-leaved evergreen wetland with a seasonally flooded water regime.  Wetland C 
contains a mix of black and red spruce, tamarack, red maple, balsam fir and gray birch 
in the overstory and understory,  and speckled alder (Alnus rugosa), sheep laurel, 
leatherleaf, labrador tea, interrupted fern (Osmunda claytoniana), and meadowsweet 
(Spiraea alba var. latifolia) in the understory.  Soils in Wetland C are greater than 24” of 
sapric organic matter and are hydric. Indicators of hydrology observed included water 
stained leaves and soil saturation within 10” of the soil surface.     
 
Wetland D is located in the eastern portion of the site and partially defines the eastern 
limit of our services.  The unnamed stream described in Section 4.1 flows northerly into 
Wetland D, where it flows underground through the wetland where on the site.  We 
classified Wetland D as a PFO4&1E wetland, or palustrine, forested, needle-leaved 
evergreen and broad-leaved deciduous wetland with a seasonally saturated water 
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regime.  Wetland D contains a mix of red spruce, balsam fir, and red maple in the 
overstory and understory.  Herbaceous species observed included bunchberry (Cornus 

canadensis) and cinnamon fern (Osmunda cinnamomea).  A test pit in Wetland D 
indicated hydric soils with 4” of organic matter underlain by at least 8 inches of depleted 
and mottled mucky fine sandy loam textured soil. Indicators of hydrology observed 
included soil saturation within 6” of the soil surface.     
 
Wetland E is located in the eastern portion of the site, and is a sideslope seep that 
continues onto the easterly abutting property.  We classified Wetland E as a PFO4&1E 
wetland, or palustrine, forested, needle-leaved evergreen and broad-leaved deciduous 
wetland with a seasonally saturated water regime.  Wetland E contains a mix of balsam 
fir and red maple in the overstory and understory.  Herbaceous species observed 
included grasses.  A test pit in Wetland E indicated hydric soils with 4” to 6” of organic 
matter underlain by at least 6 inches of sandy textured soil with redoximorphic features 
near the surface. Indicators of hydrology observed included free water at the soil 
surface and soil saturation within 6” of the soil surface.     

4.3 Vernal Pools 

We identified Wetlands A, B and C as potential vernal pools based on observed 
hydrology.   

4.4 Other 

We identified Wetlands A, B and C as potential peatlands based on observed depth of 
greater than 24” of organic matter and predominance of ericaceous shrubs in the 
understory.   
 
We located field-observed Protected Natural Resources using a mapping grade Trimble 
GPS receiver.  We overlaid our GPS data onto the base map provided by Herrick & 
Salsbury, Inc., which was used in making the Protected Natural Resources Plan. 
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5.0 NATURAL RESOURCE REGULATIONS AND PERMITTING INFORMATION 

5.1 Stream Regulations and Permitting 

Streams are Protected Natural Resources under the MDEP Natural Resources 
Protection Act (NRPA).  Any stream alteration, or any soil or vegetation disturbance 
within 25’ of a stream, requires an Individual permit from the MDEP.  Any soil or 
vegetation disturbance between 25’ and 75’ from a stream, or a stream crossing, 
requires filing of a MDEP Permit-by-Rule (PBR) Notification. 
 
Streams are also protected by the Corps.  Any direct alteration of a stream requires a 
permit from the Corps.   
 
5.2 Wetland Regulations and Permitting 

 

MDEP 

The MDEP uses two categories to classify wetlands for permitting purposes:  “Wetlands 
of Special Significance” and “Wetlands Not of Special Significance.”  We did not classify 
the wetlands on the site based on the MDEP categories due to pending further review 
and information collection regarding if Wetlands A, B and/or C are “peatlands” or 
Significant Vernal Pools.  
 
Activities that alter greater than 4300 ft² of wetlands classified as “Wetlands Not of 
Special Significance” on this site require a permit, as follows:  Alterations of between 
4300 ft² and 15,000 ft² require a Tier 1 NRPA permit.  Alterations of between 15,000 ft² 
and 1 acre require a Tier 2 NRPA permit. Alterations of greater than 1 acre require a 
Tier 3 NRPA permit.  Alteration in a “Wetland of Special Significance” requires a Tier 3 
NRPA permit.  Tier 2 and 3 NRPA permit applications generally require further 
submissions, such as wetland data forms, a wetland functional assessment and a 
wetland mitigation plan (data for these submissions must be collected during the 
growing season, or about April 15 to October 15 in Maine). 
 
Some alterations to “Wetland of Special Significance” may be reviewed under a lower 
permitting threshold, as determined by the MDEP. 
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Corps 

Corps jurisdiction on a project is triggered by, among other criteria, alteration of a 
wetland that is connected by “significant nexus” to a stream.  Most projects that involve 
wetland fill are permitted by the Corps through their General Permit process.  If the 
Corps has jurisdiction, any activity that alters between 1 ft² and 15,000 ft² of wetland on 
this site requires filing of a Category 1 Notification Form with the Corps.  The Corps will 
generally accept the MDEP Tier application for alterations between 15,000 ft² and 3 
acres.  Alterations over 3 acres require a Corps Individual Permit.   

5.3 Municipal Regulations and Permitting 

We did not review Town of Lamoine ordinances for regulations or permitting guidance 
pertaining to natural resource alteration.  We suggest that you review Town of Lamoine 
statutes to assess zoning and potential building restrictions specific to the 
property/proposed project. 
 
6.0 FINDINGS AND RECOMMENDATIONS 

We identified five freshwater wetlands and a stream on the site.  The wetlands will be 
classified as MDEP “Wetlands of Special Significance” and “Wetlands Not of Special 
Significance” in the future upon further review regarding the existence of vernal pools 
and peatland in Wetlands A, B and C. 
 
Alterations to wetlands generally require a permit from the MDEP and Corps.  Stream 
crossings and activities at between 25’ and 75’ of a stream require a MDEP Permit-By-
Rule Notification.  
 
The site is within the range of the Atlantic Salmon, as mapped by USFWS.  The Atlantic 
salmon is a federally-listed endangered species.  We recommend consultation with 
USFWS during project planning to determine if there are any project limitations due to 
the existence of this habitat.  
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Limitations 



 

 

APPENDIX A 

Limitations 

 

The scope of our services has been limited to the development of a Protected Natural 
Resources Report.  This report has been prepared for the exclusive use of Herrick & 
Salsbury, Inc. for specific application to the Harold MacQuinn, Inc. property on Route 184 
in Lamoine, Maine.  Our services were conducted, compiled and reported in general 
accordance with guidelines described in the 2012 Regional Supplement (Version 2) to 
the 1987 Corps of Engineers Wetland Delineation Manual, and the MDEP NRPA 
Statute, Chapter 310, and Chapter 335.  No warranty, expressed or implied, is made.  
The conclusions and recommendations presented in this report are based upon the 
data obtained from the areas explored. 
    



  
 
 

 

 
 
 
 
 
 
 
 

APPENDIX B 

Site Location Map/ Protected Natural Resources Plan/ Published Mapping
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APPENDIX D 

Color Photographs 



04-0421.1 W 
November 30, 2012 

  
 

Herrick & Salsbury, Inc.  Appendix D – Color Photographs 
Harold MacQuinn, Inc. Property  Sheet D-1 
Route 184 
Lamoine, Maine 
 

 
Photo 1:  Looking west into Wetland A, PFO4&1C wetland.  

 

 
Photo 2: Looking north into Wetland B, PFO4/PSS1C wetland.  
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Herrick & Salsbury, Inc.  Appendix D – Color Photographs 
Harold MacQuinn, Inc. Property  Sheet D-2 
Route 184 
Lamoine, Maine 

 
Photo 3: Looking south into Wetland C, PFO2&4 wetland. 

 

 
Photo 4: Looking east into Wetland D, PFO4&1E wetland. 
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Herrick & Salsbury, Inc.  Appendix D – Color Photographs 
Harold MacQuinn, Inc. Property  Sheet D-3 
Route 184 
Lamoine, Maine 

 
Photo 5: Looking south at unnamed stream, R4SB3 stream. 

 

 
Photo 6: Looking west into Wetland E, PFO4&1E wetland.
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Methodology



 

 

APPENDIX E 

Methodology 
 
E.1 Mandatory Technical Criteria - Our wetland delineation services were performed 
generally following the 2012 Regional Supplement (Version 2) to the 1987 Corps of 
Engineers Wetland Delineation Manual.  The manual uses a multiple parameter approach 
that requires the presence of three primary components for an area to be identified as a 
freshwater wetland, namely: 1) Hydrophytic Vegetation; 2) Hydric Soils; and 3) Wetland 
Hydrology.  
 
E.1.1 Hydrophytic Vegetation - We traversed the landscape in a pattern roughly 
perpendicular to the ground contours and hydraulic gradient to identify natural 
communities composed dominantly of vegetative species that typically grow in wetland 
areas (i.e., hydrophytic species).  Dominant vegetation refers to species that, when ranked 
in descending order of abundance and cumulatively totaled, exceed at least 20% of the 
total dominance measure for its stratum.  We referenced the US FWS publication National 
List of Plant Species that Occur in Wetlands: Region 1 Northeast to establish whether 
observed species were hydrophytic or non-hydrophytic.  If we identified hydrophytic natural 
communities, we proceeded to observe soil conditions. 

 

E.1.2 Hydric Soils - We observed and documented soil characteristics in hand-dug test 
pits at representative locations along the prospective wetland/upland boundary.   Hydric 
soils were identified by using criteria described in the 2012 Regional Supplement (Version 
2) to the 1987 Corps Manual.  
 
E.1.3 Wetland Hydrology - We observed and documented "primary" and/or "secondary" 
wetland hydrology field indicators using examples listed in the in the 2012 Regional 
Supplement (Version 2) to the 1987 Corps Manual as a guide.  An example of a primary 
wetland hydrology indicator is "drainage patterns". This indicator includes not only 
observed channels created by the action of moving water, but is also understood to 
include swales and drainages that sometimes are evident only on relatively large-scale site 
plans or USGS topographical maps by contour lines.  Direct observation of saturated soils 
within 12 inches, which is generally within the rooting zone of plants, is another primary 
wetland hydrology indicator.   
 



 

 

E.1.4 Wetland Plan - After we identified the wetland in the field and marked it with 
flagging, we located the flagging using a mapping grade Trimble GPS and overlaid the 
data onto the base map, or forwarded our GPS data to the project surveyor or engineer for 
overlay on the base map, which was used to make the Plan submitted with this report.  
 
E.2 Classification - We classified the wetlands that we observed according to the national 
wetland classification method developed by Cowardin, et al., which is described in the 
FWS publication entitled Classification of Wetlands and Deepwater Habitats of the United 
States in December, 1979.  
 
We identified and classified vernal pools according to MDEP Chapter 335.  
 
We identified and classified streams according to the MDEP NRPA Statute. 



Town of Lamoine-Property Tax Receipt 

Received From: all lots in full

Assessed Owner

Map Lot(s)

Harold A. MacQuinn Inc.,

Property Tax Received

Interest Received

Fees Received

Overpaid

$13,357.59

Prepaid

Pd by Credit Card

Paid by Check Check #

Paid by Cash

$13,357.59 059417

Receipt # 4429

Date Rec'd 07/23/12

Tax Collector

$13,357.59Total Rec'd

Transaction Total $13,357.59
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Town of Lamoine-Property Tax Receipt 

Received From:
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Map Lot(s)

Miro, Ralph/Mary

3 31
Property Tax Received

Interest Received

Fees Received

Overpaid

$1,583.78

Prepaid

$8.20 Pd by Credit Card

Paid by Check Check #

Paid by Cash

$1,591.98 1857

Receipt # 5536

Date Rec'd 10/24/12

Tax Collector

$1,591.98Total Rec'd

Transaction Total $1,591.98
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April 16, 2013 

R131.06049.001 

Mr. John S. Holt, Chair 
Lamoine Planning Board 
606 Doughlas Highway 
Lamoine, ME 04605 

Re:  Peer Review of MacQuinn Gravel Pit Expansion Application 

Dear Mr. Holt: 

In accordance with Ransom Consulting, Inc.’s (Ransom) proposal of March 14, 2013, and the 
Lamoine Planning Board’s acceptance of that proposal in an April 3, 2013 email, Ransom has 
completed Task 1 of the work scope.  This report summarizes our review of written 
documents submitted to the Board as part of its review of the proposal of Harold MacQuinn, 
Inc., to expand its gravel pit by moving into the area shown on the attached Figure 1 and 
apparently part of Lamoine Tax Map 3, Lots 31 and 33.  Specifically, Ransom’s work includes a 
review and analysis of a report by Summit Environmental Consultants, Inc. (Summit), of 
September 2012 (beginning on P. 74 of the Record), a rebuttal by Dr. Willem Brutsaert 
(Brutsaert) dated January 2013 (beginning on P. 228 of the Record), and a surrebuttal by 
Summit to Brutsaert’s testimony, dated Feb. 1, 2013 (beginning on P. 221 of the record).  
These three reports contained tables, boring logs, groundwater elevations, maps, and other 
references and my analysis is based on the data contained in or referenced by these pieces of 
the record.  Ransom’s task was to analyze the record and identify, to the extent possible, the 
potential groundwater impact. 

One of the first tasks that we undertook was to assemble all of the data into ArcGIS so that 
everything could be correctly georeferenced.  We noticed that the November 2011 LiDAR GIS 
products were available from the Maine Office of GIS so we downloaded the new topographic 
maps and hillshade representations of topography.  We georeferenced the data points 
contained in the three reports by aligning data with identifiable points on the 2003 
orthophotograph or the USGS 7.5’ topographic map of the area.  Therefore, we transferred 
Summit’s “site boundaries, cross section locations, and data points” from the various maps to 
the ArcGIS environment.  A map in the Record that showed the proposed final topographic 
configuration of the completed pit was on P. 136 of the Record and was a map prepared by 
Summit called “Post Development Drainage Plan.”  We assume that this represents the final 
outcome of the project that is before the Board for approval.



Using the LiDAR-determined ground surface, we estimated the ground elevation for each 
geologic data point, and then subtracted the depths to different features of interest to find the 
depths to such features as:  1) an upper, or perched water table in fine-grained glaciomarine 
sediments; 2) the position of the uppermost glaciomarine fine-grained sediment; 3) any 
deeper identified water table in the sand and gravel aquifer; and 4) the top of bedrock.  
Additional data points were added along the Jordan River, Archers Brook, Blunts Pond, and a 
few other small unnamed streams and tributaries that were obviously in glaciomarine fine-
grained sediments.  The purpose of these points was to add additional data points to the top of 
glaciomarine fine-grained sediments, and a perched water table elevation.   Although most of 
the ground elevations that were surveyed at the Summit data points (after changing from 
NGVD29 to NAVD88 datum = 0.64’ difference) were in close agreement with the LiDAR (95% 
of LiDAR points are supposed to be within +/- 0.5’ of true ground surface), one point, MW-3-
2012 has a difference in estimated ground elevation of about 27 feet, suggesting that either 
the survey data at MW-3-2012 are off either vertically or horizontally or MW-3-2012 was not 
plotted at the correct location on the Summit maps.  We also note that on our maps we 
abbreviate the name for “glaciomarine fine-grained sediments” to “clay” simply for the 
purpose of fitting the text easily into the figures.  We understand that the glaciomarine 
sequence is not all clay and that silty fine sands, silts, and clay-silts are stratified to form the 
unit and the texture is variable from place to place and one depth to another. 
 
We put together all of the viable data for each of the four groups of data—shallow water table; 
deep water table; top of clay; and top of bedrock—in the program SURFER9 to contour the 
data using the minimum curvature algorithm, then blanked out large areas of the contour map 
where no data existed as we did not want to extrapolate far without data.  By digitizing the 
location of the Summit Geologic Sections AA’ and BB’, we brought those into SURFER as *.bln 
files and used them to cut “slices” through the four data sets, giving us the elevation profiles of 
each data set along each of the two cross sections, in the general vicinity of where data 
existed.  These data sets consist of sets of coordinates of distance from the beginning of the 
section and elevation of the data in NAVD88 feet.  These data sets were then combined in 
EXCEL to show the estimated positions in cross section. 
 
In reviewing the data and comparing the Summit interpretations to those of Brutsaert, the 
thing that struck us was that there are obviously two different water tables in the vicinity of 
the proposed gravel pit expansion.  Cold Spring, which is located at the intersection of 
Geologic Cross Sections AA’ and BB’ and is the source of a small community water supply in 
Lamoine, is formed by springs that exit at the interface of a sand and gravel layer that pinches 
out over an underlying glaciomarine fine-grained sediment layer, which we will call “clay” for 
short, but understand the caveat we gave in the previous paragraph.  All indications are that 
this water table that supplies Cold Spring is a perched or “shallow” water table.  Boring logs 
and monitoring wells MW-1 and MW-3-2012 suggest a deeper water table in sand and gravel 
underlies the “clay” layer.  In other words, the clay layer is sandwiched into the sand and 
gravel and a monitoring well that has a screen set deep into the clay layer shows up as “dry”.  
Monitoring well OW-1 (the one in the existing Kittridge Pit) finds a groundwater table at 
about elevation 25’ NAVD88.  Given the knowledge and approximate inclination and 
distribution of the “clay” layer in the sand and gravel, the question is how important this clay 



layer is to diverting precipitation recharge going down through the gravel pit area from the 
surface sands and gravels towards the Cold Spring area.  As described below, it appears that 
the clay layer is sloped upward from Cold Springs into the pit area and it is not a stretch to 
conclude that Cold Spring is recharged by groundwater that percolates into the sand and 
gravel of the pit area, travels downward and hits the clay layer that slopes toward Cold Spring, 
and then flows down along this clay layer, concentrating and developing a more defined 
perched water table as it nears the Spring.  How much of this clay layer can be removed before 
Cold Spring has a “significant impact”? 
 
Figure 1 shows the proposed pit expansion area, the locations of Geologic Cross Sections AA’ 
and BB’ (the same as used by Summit), and a contour map of the top of the “clay” unit inferred 
from a few boring logs, and data points located along streams in obvious glaciomarine 
sediment terrain.  Notice how the clay layer is interpreted to slope upward from the Cold 
Spring area (at the juncture of the two cross sections) toward the middle of the pit expansion 
area but remain well below the ground surface.  Figure 2 is a color-coded digital terrain 
model that accentuates with color the differences in the ground surface elevation.  Otherwise, 
the information is the same as on Figure 1.  Figure 3 is a shaded relief model developed from 
the LiDAR data that is quite informative as to what is happening geologically.  Notice the 
rather smoothed ground surface on the southeast side of the large raised mound of sand and 
gravel on the western end of Cross Section AA’.  We interpret this rounded shoulder to be 
beach deposits in sand and gravel on top of the clay unit.  The beach was formed immediately 
after deglaciation when the relative sea level dropped fairly rapidly from Elevation 240’ at the 
time of deglaciation toward where it is today at 0’. 
 
The important difference between the Summit interpretation and the Brutsaert interpretation 
has to do with whether or not the clay layer under the beach deposits extends into the gravel 
pit area and is important to the hydrology of Cold Spring.  Summit’s Geologic Cross Section AA’ 
as shown on P. 231 of the Record (Attachment 1) suggests that the clay layer just laps up on 
the side of the esker, but does not penetrate into it.  Summit’s written analysis does not seem 
to put any weight on a clay layer penetrating into the gravel pit, either, despite boring log 
descriptions (Attachment 2) that suggest some type of fine-grained glaciomarine deposits 
being encountered at depth in borings near the expansion area.  We have attached several 
pages from a well-known reference on glacial geomorphology by Embleton & King 
(Attachment 3).  If you look at pages 475 and 476 of that reference and the figure on page 
475, you can see how having an inclined clayey layer embedded in an esker is certainly 
possible. 
 
It is easier to see what we are talking about by looking at our renditions of Geologic Cross 
Sections AA’ and BB’.  In Section AA’ (Figure 4) we have drawn the topography of the ground 
surface with great precision, based on the November 2011 LiDAR.  Notice that there is a lot of 
vertical exaggeration, so slopes look much steeper than they would be in a 1:1 scale.  The 
green line is the inferred top of “clay” or the fine-grained glaciomarine sediments that we 
believe are important to the recharge capability of the springs to the east of the pit.  The blue 
line is the shallow water table that would occur near the top of the “clay” unit.  The orange line 
is the water table in the lower sand and gravel (beneath the “clay” unit under the eastern half 



of the pit expansion area).  Notice it is annotated within the pit expansion area itself as being a 
maximum because no water table was found in borings that were terminated at that depth.  
The estimated top of bedrock is shown by the lower red line.  Because of the scarcity of the 
data points and the broad brush contouring, some of the lines fall above the ground surface 
lines in places but that is only an artifact of the methodology we have had to use to interpret 
widely-scattered data points.  We know the lines are above ground surface in places but it is 
not important to the overall point to try to force them down to the ground surface.  Cold 
Spring is located at the distance of about 6250’ from the start of the AA’ line.  Section BB’ 
(Figure 5) is not nearly as important to the issue as Section AA’, so although we have 
provided Section BB’ here to be complete, we do not need to discuss it here. 
 
On Cross Section AA’ we have sketched in the approximate sideways projected position of the 
bottom of the pit expansion in a black dashed line.  The important thing to note here is that if 
the pit is developed as suggested by P. 136 of the Record, that a lot of the glaciomarine unit 
that is inferred to slope upward from Cold Spring into the pit area will be removed.  If this unit 
is removed, the effect of this low permeability layer in encouraging downward percolating 
recharge to flow toward Cold Springs could be lost.  If that happens, the flow of the spring 
could be greatly reduced. 
 
With all of the foregoing in mind, and feeling that there should be some requirement for the 
applicant to prove as part of the approval process that he can really excavate the pit to the 
elevations shown on the plan on P. 136 of the Record and maintain 5’ of separation to the 
average seasonal high water table, we have developed a proposed plan of additional 
exploration that will assist the Board in answering the most important questions pertaining to 
the groundwater impact of this proposed expansion:  1) where are the shallow and deep 
water tables within this pit; and 2) would excavation in the eastern half of the pit expansion 
area significantly affect the recharge for Cold Spring? 
 
Figure 6 shows the location of 4 proposed exploration points.  To try to capture the essential 
information at each point, two monitoring wells may be necessary.  The idea would be to 
advance a boring at each location that would go at least 5 feet into the permanent (deep) 
water table in sand and gravel beneath any glaciomarine fine-grained sediment units.  The 
boring should be logged continuously as it is advanced.  It may be possible to do this through 
air rotary drilling methods, as we have found that this is a reliable means of drilling through 
thick esker sediments with boulders in a relatively quick and cheap fashion,  provided the 
driller is experienced in logging surficial material in an air rotary hole and can differentiate 
the fine-grained units from the glaciofluvial sand and gravel.  A monitoring well can then be 
completed in the hole and the casing either partially or totally withdrawn.  Having determined 
the depth to the glaciomarine unit (if one is encountered), a separate hole should be drilled 10 
feet away from the first that penetrates only 5’ into that unit and a well installed in that hole.  
Since the existing data suggest that any glaciomarine units are likely to be relatively shallow, 
those wells should be installed with hollow-stem auger and continuous split-spoon samples 
taken as the augers are advanced, then the well installed inside the augers.   
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04-0421.2 W

May 20, 2013 

Harold MacQuinn, Inc. 
c/o Herrick & Salsbury, Inc. 
Attention:  Steve Salsbury 
P.O. Box 652 
Ellsworth, ME 04605 

Subject: Vernal Pool Classification Report  
Proposed Gravel Pit Expansion 
Harold MacQuinn, Inc. Kittredge Pit 
Lamoine, Maine 

Dear Steve: 

We are pleased to present this Vernal Pool Classification Report for the proposed 
Harold MacQuinn, Inc. Kittredge Pit expansion in Lamoine, Maine.  The purpose of our 
services was to document and classify three previously identified potential vernal pools 
within the project area.  Included in this report is information about vernal pool 
permitting requirements as they pertain to the proposed project. 

During a site visit to the project site in November of 2012, we identified Wetlands A, B 
and C as potential vernal pools.   

This report is subject to the Limitations attached in Appendix A.  Appendix B contains a 
revised Protected Natural Resources Plan, Vernal Pool Location Maps, Maine State 
Vernal Pool Assessment Forms, and color photographs. 

Site Visits and Findings 

We conducted site visits to document and classify vernal pools on May 03 and May 15, 
2013.  Based on information gathered during these site visits, and as documented on 
the Maine State Vernal Pool Assessment Forms attached in Appendix B, we classified 
Wetland A as a MDEP Significant Vernal Pool, and Wetland B as a MDEP non-
Significant Vernal Pool.  Wetland C is not classified as a vernal pool.  Both Wetlands A 
and B meet U.S. Army Corps of Engineers (Corps) classification as vernal pools. 
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Attached in Appendix B is a revised Protected Natural Resources Plan that includes 
vernal pool classifications. 

State and Federal Vernal Pool Classification 

According to the MDEP Chapter 335-Significant Wildlife Habitat rules, vernal pools are 
defined as temporary to semi-permanent bodies of water of “natural” origin, which have 
no permanent inlet or outlet, no predatory fish populations, and provide primary 
breeding habitat for wood frogs, spotted salamanders, blue spotted salamanders and/or 
fairy shrimp (Maine vernal pool indicator species).  Significant Vernal Pools (which are a 
Significant Wildlife Habitat – a Protected Natural Resource) are identified by any of the 
following abundance criteria:  the presence of fairy shrimp, 40 or more wood frog egg 
masses, 20 or more spotted salamander egg masses, 10 or more blue-spotted 
salamander egg masses, or documented use by a State-listed rare, threatened or 
endangered species.   

IF&W recommends that Maine State Vernal Pool Assessment Forms and supporting 
information (included in Appendix B) for surveyed areas be sent to them prior to 
permitting or development planning efforts.  Once IF&W has recorded the pools, the 
vernal pool Significance determination is established and can be used in current and 
subsequent permitting years.   

Corps 

The Corps vernal pool definition (in their General Permit, effective 10/12/2010 to 
10/12/2015) is similar to the MDEP definition, except that the Corps considers any 
waterbody, natural or man-made, that has the presence of any of the four Maine vernal 
pool indicator species in any life stage to be a vernal pool.   

State and Federal Permitting Requirements 

MDEP 

MDEP establishes a 250-foot permitting zone around Significant Vernal Pools.  Within 
this permitting zone, activities that meet the Chapter 335 Habitat Management 
Standards - such as no disturbance of the vernal pool depression, and maintenance of 
75% or more of the forested habitat surrounding the pool - may be permitted by 
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submitting a MDEP Permit-By-Rule Notification.  Activities or disturbances that do not 
meet the Habitat Management Standards require submission of a MDEP NRPA 
Individual Permit application.  If a portion or all of the area within 250’ of a Significant 
Vernal Pool is currently non-forested, development of this area generally meets MDEP 
Permit-By-Rule Notification standards. 

Wetland A is subject to the 250-foot permitting zone established by MDEP for 
Significant vernal pools. 

Corps 

The Corps generally regulates alterations to vernal pools and areas within 750 feet of 
vernal pools (Corps VP Management Areas), if their jurisdiction is triggered by wetland 
alteration or other criteria.  On a case by case basis, the Corps determines which vernal 
pools are subject to their jurisdiction.   

Municipal Regulations and Permitting 

We did not review Town of Lamoine ordinances for regulations or permitting guidance 
pertaining to natural resource alteration.  We suggest that you review Town statutes to 
assess zoning and potential building restrictions specific to the property and proposed 
project. 

Findings and Recommendations 

We observed two vernal pools on the site.  We classified Wetland A as a MDEP 
Significant Vernal Pool and Wetland B as a MDEP Non-Significant Vernal Pool. 
Wetlands A and B meet the Corps definition of a vernal pool.  Wetland C does not meet 
the MDEP or Corps definition of a vernal pool. 

We recommend that the Maine State Vernal Pool Assessment Forms and supporting 
documentation attached in Appendix B be sent to IF&W (the address is on the forms) so 
that the Significance determination can be used for permitting in subsequent years.  If 
you decide to send the Forms to IF&W, please notify us and we will e-mail the digital 
location information to IF&W as specified on the Forms. 
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It has been a pleasure to be of assistance to you with this phase of your project.  If you 
have any questions, or if we may be of further assistance, please do not hesitate to 
contact us. 

Sincerely, 

S. W. COLE ENGINEERING, INC. 

Aleita M. Burman, C.W.S., C.S.S. 
Senior Wetland Scientist 

AMB:amb/slh 

P:\2004\04-0421.2 W - Harold MacQuinn, Inc. - Lamoine, ME - Gravel Pit Expansion - PNR Services - AMB\Reports and Letters\Vernal Pool Report.doc 
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APPENDIX A 

Limitations 

The scope of our services has been limited to the development of a Vernal Pool 
Classification Report.  This report has been prepared for the exclusive use of Harold 
MacQuinn, Inc. for specific application to the proposed Kittredge Pit expansion in 
Lamoine, Maine.  Our services were conducted, compiled and reported in general 
accordance with guidelines described in MDEP NRPA Statute, Chapter 310, and 
Chapter 335.  No warranty, expressed or implied, is made.  The conclusions and 
recommendations presented in this report are based upon the data obtained from the 
areas explored. 
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Revised Protected Natural Resources Plan 

Vernal Pool Location Maps 

Maine State Vernal Pool Assessment Forms 

Color Photographs 
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The center of the pool is approximately             m      /ft       in the compass direction of 
degrees from the above GPS point. (acceptable)

Maine State Vernal Pool Assessment Form

1. PRIMARY OBSERVER INFORMATION
a. Observer name:

INSTRUCTIONS: Complete all 3 pages of form as thoroughly as possible.  Most fields are required for pool registration.

4. VERNAL POOL LOCATION INFORMATION

a. Location Township:
Brief site directions to the pool (using mapped landmarks):

b. Mapping Requirements: At least 2 of the 3 must be submitted (check those submitted):
USGS topographic map with pool clearly marked. 
Large scale aerial photograph with pool clearly marked. 

Latitude/Northing:
Check Datum:

Page 1 of 3

Check one:

b. Landowner's contact information (required)

a. Are you the landowner?

Name:
Street Address: City: State: Zip:

Phone:

   Yes      No If no, was landowner permission obtained for survey?    Yes      No

GPS location of vernal pool

GPS data (complete section below). 

The above GPS point is at the center of the pool. (good)

b. Contact and credentials previously provided? No (submit Addendum 1)

same as observer      other

DEPLW0897-82008   05/09/2013

Observer's Pool ID:

The pool perimeter is delineated by multiple GPS points. (excellent)
- Include map or spreadsheet with coordinates.

Longitude/Easting:

MDIFW Pool ID:

Yes

NAD27 NAD83 / WGS84

c. Project Name:

2. PROJECT CONTACT INFORMATION
a. Contact name:

YesNo (submit Addendum 1)b. Contact and credentials previously provided?

NOTE: Clear photographs or digital images of a) the pool and b) the indicators (one example of each
species egg mass) are required for nonprofessional observers and encouraged for all observers. 

3. LANDOWNER CONTACT INFORMATION

Coordinate system:

GIS shapefile 
- send to Jason.Czapiga@maine.gov; observer has reviewed shape accuracy (best)

c.       Large Projects: check if separate project landowner data file submitted

MAINE STATE PLANE EAST ZONE FEET

Lamoine

From the intersection of Route 184 and Mill Road in Lamoine, proceed east on Mill Road for about 2000 ft to a gravel
road on left. Go down gravel road about 2000 feet to blueberry field. VP A is on left - is wooded area in field.

Harold MacQuinn, Inc. 207-667-4653

P.O. Box 789 Ellsworth ME 04605

 VP A - Wetland A

 Gravel Pit Expansion

Aleita Burman, Timothy Hodgins



c. Vernal pool status under the Natural Resources Protection Act (NRPA)
i. Pool Origin:

ii. Pool Hydrology
Select the pool's estimated hydroperiod AND provide rationale for opinion.

Permanent Semi-permanent
(drying partially in all years and
 completely in drought years)

Ephemeral
(drying out completely
 in most years)

Check all wetland types that best apply to this pool:
Forested swamp
Shrub swamp
Peatland (fen or bog)

Wet meadow
Lake or Pond Cove
Abandoned beaver flowage

Slow stream
Floodplain
Isolated pool
Other:

5. VERNAL POOL HABITAT INFORMATION

Choose the best descriptor for the landscape setting:
Isolated depression 
Floodplain depression

Pool associated with larger wetland complex 
Other:

a. Habitat survey date (only if different from indicator survey dates on page 3):
b. Wetland habitat characterization

Maximum depth at survey:       0-12" (0-1 ft.)        12-36" (1-3 ft.) 36-60" (3-5 ft.) >60" (>5 ft.)

iii. Inlet/Outlet Flow Permanency
Type of inlet or outlet (a seasonal or permanent channel providing water flowing into or out of the pool):

No inlet or outlet
Intermittent inlet 
or outlet

Permanent inlet or outlet (channel with well-defined banks and permanent flow) 
Other or Unknown (explain): 

Approximate size of pool (at spring highwater):  Width:                  m       ft     Length:                  m      ft

Page 2 of 3

Active beaver flowageEmergent marsh

If modified, unnatural or unknown, describe any modern or historic human impacts to the pool (required):
Natural       Natural-Modified       Unnatural       Unknown

Predominate substrate in order of increasing hydroperiod:
Mineral soil (bare, leaf-litter bottom, or upland 
 mosses present)
Mineral soil (sphagnum moss present)

Organic matter (peat/muck) shallow or 
 restricted to deepest portion 
Organic matter (peat/muck) deep and widespread 

Pool vegetation indicators in order of increasing hydroperiod (check all that apply):
Terrestrial nonvascular spp. (e.g. haircap 
moss, lycopodium spp.)
Dry site ferns  (e.g. spinulose wood fern, 
 lady fern, bracken fern)
Moist site ferns  (e.g. sensitive fern, cinnamon 
fern, interrupted fern, New York fern)
Moist site vasculars (e.g. skunk cabbage,
jewelweed, blue flag iris, swamp candle)
Sphagnum moss (anchored or suspended)

Aquatic vascular spp. (e.g. pickerelweed, arrowhead)
Floating or submerged aquatics (e.g. water lily, 
water shield, pond weed, bladderwort)

DEPLW0897-82008   05/09/2013

Unknown

Faunal indicators (check all that apply):
Bullfrog or Green Frog tadpolesFish

Explain:

Wet site graminoids (e.g. blue-joint grass, tussock 
sedge, cattail, bulrushes)

Wet site ferns (e.g. royal fern, marsh fern)

Other:

Wet site shrubs (e.g. highbush blueberry, maleberry, 
winterberry, mountain holly)

No vegetation in pool

Maine State Vernal Pool Assessment Form

None Observed

5/3/13; 5/15/13

100 160

Peat substrate likely holds water all year but no open water all year. Deep muck would indicate wetter side.



c. Rarity criteria

6. VERNAL POOL INDICATOR INFORMATION

Send completed form and supporting documentation to:

b. Indicator abundance criteria

For each indicator species, indicate the exact number of egg masses, confidence level for species
determination, and egg mass maturity.  Separate cells are provided for separate survey dates.

INDICATOR
SPECIES

Egg Masses (or adult Fairy Shrimp) Tadpoles/Larvae

Wood Frog

Spotted
Salamander
Blue-spotted
Salamander
Fairy Shrimp

#

**CL - Confidence level in species determination: 1= <60%, 2= 60-95%, 3= >95%

Maine Dept. of Inland Fisheries and Wildlife 
Attn: Vernal Pools 
650 State Street, Bangor, ME 04401

*Method of verification: P = Photographed, H = Handled, S = Seen

Page 3 of 3

e. General vernal pool comments and/or observations of other wildlife:

This pool is: Significant Not Significant due to:

Reviewed by MDIFW   Date: Initials:For MDIFW use only

does not meet biological criteria.
does not meet MDEP vernal pool criteria. 

Blanding's Turtle

SPECIES
Method of Verification* CL**

Spotted Turtle

Ringed Boghaunter

Wood Turtle

Ribbon Snake

Other:

SH SPECIES
Method of Verification* CL**

S

Note any rare species associated with vernal pools. Observations should be accompanied by photographs
(labeled with observer name, pool location, and date).

DEPLW0897-82008   05/09/2013

Potentially Significant 
but lacking critical data

a. Indicator survey dates:

Was the entire pool surveyed for egg masses? Yes       No; what % of pool surveyed?

P HP

2-Egg mass maturity:  F= Fresh (<24 hrs), M= Mature (round embryos), A= Advanced (loose matrix, curved embryos), H= Hatched or Hatching
3-Fairy Shrimp: X = present

1-Confidence level: 1 = <60%, 2 = 60-95%, 3 = >95%

ObservedEgg Mass 
Maturity2

3

Confidence
Level

Confidence
Level1 1

d. Optional observer recommendation:

Comments:

Maine State Vernal Pool Assessment Form

NOTE: Digital submission (to Jason.Czapiga@maine.gov) of vernal pool field forms and photographs is only
             acceptable for projects with 3 or fewer assessed pools; larger projects must be mailed as hard copies.

SVP Potential SVP Non Significant VP Indicator Breeding Area

None Observed

VP is surrounded by blueberry field.

Print Form

5/3/13; 5/15/13

3

3

3

3

A

M

H 10+No 3NA

A NoNo NA NA21 21

17 3



The center of the pool is approximately             m      /ft       in the compass direction of 
degrees from the above GPS point. (acceptable)

Maine State Vernal Pool Assessment Form

1. PRIMARY OBSERVER INFORMATION
a. Observer name:

INSTRUCTIONS: Complete all 3 pages of form as thoroughly as possible.  Most fields are required for pool registration.

4. VERNAL POOL LOCATION INFORMATION

a. Location Township:
Brief site directions to the pool (using mapped landmarks):

b. Mapping Requirements: At least 2 of the 3 must be submitted (check those submitted):
USGS topographic map with pool clearly marked. 
Large scale aerial photograph with pool clearly marked. 

Latitude/Northing:
Check Datum:

Page 1 of 3

Check one:

b. Landowner's contact information (required)

a. Are you the landowner?

Name:
Street Address: City: State: Zip:

Phone:

   Yes      No If no, was landowner permission obtained for survey?    Yes      No

GPS location of vernal pool

GPS data (complete section below). 

The above GPS point is at the center of the pool. (good)

b. Contact and credentials previously provided? No (submit Addendum 1)

same as observer      other

DEPLW0897-82008   05/09/2013

Observer's Pool ID:

The pool perimeter is delineated by multiple GPS points. (excellent)
- Include map or spreadsheet with coordinates.

Longitude/Easting:

MDIFW Pool ID:

Yes

NAD27 NAD83 / WGS84

c. Project Name:

2. PROJECT CONTACT INFORMATION
a. Contact name:

YesNo (submit Addendum 1)b. Contact and credentials previously provided?

NOTE: Clear photographs or digital images of a) the pool and b) the indicators (one example of each
species egg mass) are required for nonprofessional observers and encouraged for all observers. 

3. LANDOWNER CONTACT INFORMATION

Coordinate system:

GIS shapefile 
- send to Jason.Czapiga@maine.gov; observer has reviewed shape accuracy (best)

c.       Large Projects: check if separate project landowner data file submitted

MAINE STATE PLANE EAST ZONE FEET

Lamoine

From the intersection of Route 184 and Mill Road in Lamoine, proceed east on Mill Road for about 2000 ft to a gravel
road on left. Go down gravel road about 2000 feet to blueberry field. VP B is on left, to NW of VP A.

Harold MacQuinn, Inc. 207-667-4653

P.O. Box 789 Ellsworth ME 04605

 VP B - Wetland B

 Gravel Pit Expansion

Aleita Burman, Timothy Hodgins



c. Vernal pool status under the Natural Resources Protection Act (NRPA)
i. Pool Origin:

ii. Pool Hydrology
Select the pool's estimated hydroperiod AND provide rationale for opinion.

Permanent Semi-permanent
(drying partially in all years and
 completely in drought years)

Ephemeral
(drying out completely
 in most years)

Check all wetland types that best apply to this pool:
Forested swamp
Shrub swamp
Peatland (fen or bog)

Wet meadow
Lake or Pond Cove
Abandoned beaver flowage

Slow stream
Floodplain
Isolated pool
Other:

5. VERNAL POOL HABITAT INFORMATION

Choose the best descriptor for the landscape setting:
Isolated depression 
Floodplain depression

Pool associated with larger wetland complex 
Other:

a. Habitat survey date (only if different from indicator survey dates on page 3):
b. Wetland habitat characterization

Maximum depth at survey:       0-12" (0-1 ft.)        12-36" (1-3 ft.) 36-60" (3-5 ft.) >60" (>5 ft.)

iii. Inlet/Outlet Flow Permanency
Type of inlet or outlet (a seasonal or permanent channel providing water flowing into or out of the pool):

No inlet or outlet
Intermittent inlet 
or outlet

Permanent inlet or outlet (channel with well-defined banks and permanent flow) 
Other or Unknown (explain): 

Approximate size of pool (at spring highwater):  Width:                  m       ft     Length:                  m      ft

Page 2 of 3

Active beaver flowageEmergent marsh

If modified, unnatural or unknown, describe any modern or historic human impacts to the pool (required):
Natural       Natural-Modified       Unnatural       Unknown

Predominate substrate in order of increasing hydroperiod:
Mineral soil (bare, leaf-litter bottom, or upland 
 mosses present)
Mineral soil (sphagnum moss present)

Organic matter (peat/muck) shallow or 
 restricted to deepest portion 
Organic matter (peat/muck) deep and widespread 

Pool vegetation indicators in order of increasing hydroperiod (check all that apply):
Terrestrial nonvascular spp. (e.g. haircap 
moss, lycopodium spp.)
Dry site ferns  (e.g. spinulose wood fern, 
 lady fern, bracken fern)
Moist site ferns  (e.g. sensitive fern, cinnamon 
fern, interrupted fern, New York fern)
Moist site vasculars (e.g. skunk cabbage,
jewelweed, blue flag iris, swamp candle)
Sphagnum moss (anchored or suspended)

Aquatic vascular spp. (e.g. pickerelweed, arrowhead)
Floating or submerged aquatics (e.g. water lily, 
water shield, pond weed, bladderwort)

DEPLW0897-82008   05/09/2013

Unknown

Faunal indicators (check all that apply):
Bullfrog or Green Frog tadpolesFish

Explain:

Wet site graminoids (e.g. blue-joint grass, tussock 
sedge, cattail, bulrushes)

Wet site ferns (e.g. royal fern, marsh fern)

Other:

Wet site shrubs (e.g. highbush blueberry, maleberry, 
winterberry, mountain holly)

No vegetation in pool

Maine State Vernal Pool Assessment Form

None Observed

where on property

5/3/13; 5/15/13

140 180

Peat substrate likely holds water all year but no open water all year. Deep muck would indicate wetter side.



c. Rarity criteria

6. VERNAL POOL INDICATOR INFORMATION

Send completed form and supporting documentation to:

b. Indicator abundance criteria

For each indicator species, indicate the exact number of egg masses, confidence level for species 
determination, and egg mass maturity.  Separate cells are provided for separate survey dates. 

INDICATOR
SPECIES

Egg Masses (or adult Fairy Shrimp) Tadpoles/Larvae

Wood Frog

Spotted
Salamander
Blue-spotted
Salamander
Fairy Shrimp

#

**CL - Confidence level in species determination: 1= <60%, 2= 60-95%, 3= >95%

Maine Dept. of Inland Fisheries and Wildlife 
Attn: Vernal Pools 
650 State Street, Bangor, ME 04401

*Method of verification: P = Photographed, H = Handled, S = Seen

Page 3 of 3

e. General vernal pool comments and/or observations of other wildlife:

This pool is: Significant Not Significant due to:

Reviewed by MDIFW   Date: Initials:For MDIFW use only

does not meet biological criteria.
does not meet MDEP vernal pool criteria. 

Blanding's Turtle

SPECIES
Method of Verification* CL**

Spotted Turtle

Ringed Boghaunter

Wood Turtle

Ribbon Snake

Other:

SH SPECIES
Method of Verification* CL**

S

Note any rare species associated with vernal pools. Observations should be accompanied by photographs
(labeled with observer name, pool location, and date).

DEPLW0897-82008   05/09/2013

Potentially Significant 
but lacking critical data

a. Indicator survey dates:

Was the entire pool surveyed for egg masses? Yes       No; what % of pool surveyed?

P HP

2-Egg mass maturity:  F= Fresh (<24 hrs), M= Mature (round embryos), A= Advanced (loose matrix, curved embryos), H= Hatched or Hatching
3-Fairy Shrimp: X = present

1-Confidence level: 1 = <60%, 2 = 60-95%, 3 = >95%

ObservedEgg Mass 
Maturity2

3

Confidence
Level

Confidence
Level1 1

d. Optional observer recommendation:

Comments:

Maine State Vernal Pool Assessment Form

NOTE: Digital submission (to Jason.Czapiga@maine.gov) of vernal pool field forms and photographs is only
             acceptable for projects with 3 or fewer assessed pools; larger projects must be mailed as hard copies.

SVP Potential SVP Non Significant VP Indicator Breeding Area

None Observed

where on property - wetland extends off property

VP is about 1/2 surrounded by blueberry field.

Print Form

5/3/13; 5/15/13

3 3 M M/A NoNo NA NA12 14



04-0421.1 W
May 20, 2013

Harold MacQuinn, Inc. Color Photographs 
Kittredge Pit Expansion Appendix D, Sheet D-1 
Lamoine, Maine 

Photo 1: Looking west at Wetland A, a MDEP Significant Vernal Pool (VP A). 
Photo taken by Aleita Burman of S. W. Cole Engineering, Inc. on May 3, 2013. 

Photo 2: Looking into at Wetland A, a MDEP Significant Vernal Pool (VP A). 
Photo taken by Aleita Burman of S. W. Cole Engineering, Inc. on November 16, 2012. 



04-0421.1 W
May 20, 2013

Harold MacQuinn, Inc. Color Photographs 
Kittredge Pit Expansion Appendix D, Sheet D-2 
Lamoine, Maine 

Photo 3: Spotted salamander egg mass in VP A.  
Photo taken by Aleita Burman of S. W. Cole Engineering, Inc. on May 3, 2013. 

Photo 4:  Wood frog egg mass in VPA.   
Photo taken by Timothy Hodgins of S. W. Cole Engineering, Inc. on May 3, 2013. 
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Harold MacQuinn, Inc. Color Photographs 
Kittredge Pit Expansion Appendix D, Sheet D-3 
Lamoine, Maine 

Photo 5: Looking west at Wetland B, a MDEP Non-Significant Vernal Pool (VP B). 
Photo taken by Aleita Burman of S. W. Cole Engineering, Inc. on May 3, 2013. 

Photo 6: Looking into at Wetland B, a MDEP Non-Significant Vernal Pool (VP B). 
Photo taken by Aleita Burman of S. W. Cole Engineering, Inc. on November 16, 2013. 
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Harold MacQuinn, Inc. Color Photographs 
Kittredge Pit Expansion Appendix D, Sheet D-4 
Lamoine, Maine 

Photo 7: Spotted salamander egg mass in VP B.  
Photo taken by Timothy Hodgins of S. W. Cole Engineering, Inc. on May 3, 2013. 

Photo 8: Spotted salamander egg masses in VP B.  
Photo taken by Timothy Hodgins of S. W. Cole Engineering, Inc. on May 3, 2013. 
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SUPPLEMENTAL HYDROGEOLOGIC ASSESSMENT 

Background 

In September 2012, on behalf of Harold MacQuinn, Inc. (MacQuinn), Summit 

Environmental Consultants (Summit) completed a Hydrogeologic Assessment for a 

parcel of property being proposed for a Gravel Pit Expansion.  Currently, Gravel 

Extraction is permitted on Lot 33 and a portion of Lot 31 on the Town of Lamoine Tax 

Map 3.  The approved (permitted) gravel pit is known as the Kittridge Pit. The 

expansion being proposed includes an additional 39 acres on Lot 31 (known as the Miro 

Lot).   The September 2012 Hydrogeologic Assessment is on file at the Town of 

Lamoine. 

As part of the Lamoine Planning Board Application review process, a Public Hearing was 

held on January 8, 2013 to allow interested parties to provide comments on the gravel 

extraction application.  Following subsequent discussions with the Planning Board 

concerning comments received at the Public Hearing, the Planning Board retained 

Ransom Consulting Inc. (Ransom) to provide a Peer Review of the Hydrogeologic 

Assessment completed by Summit.  

Ransom’s Peer Review findings were provided in an April 16, 2013 letter report to the 

Planning board. A copy of the Ransom Peer Review is included as Attachment 1.  On 

May 21, 2013, Mr. Robert Gerber of Ransom presented the findings of the Peer Review 

to the Planning Board.  Based on the findings presented in the Peer Review and 

discussions held during the May 21, 2013 Planning Board meeting, the following 

recommendations were made for additional investigations and data collection. 

 Install a series of monitoring wells to establish the elevations of a shallow

(perched) water table and the deep water table underlying the proposed gravel

pit expansion.

 Delineate the clay unit under the perched water table that is related to Cold

Spring located approximately 1,000 feet southeast of the eastern boundary of

the proposed pit expansion and discuss potential impacts to Cold Spring from

proposed gravel extraction.

 Complete a water balance calculation for the area surrounding Cold Spring using

flow measurements in Archers Brook and an associated tributary.

This Supplemental Hydrogeologic Assessment provides the results of investigations to 

address these recommendations. 
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Monitoring Well Installation 

East Coast Exploration (ECE) was retained by MacQuinn to complete borings and 

monitoring well installations. Soil borings advanced adjacent to Mill Road and on the 

Blueberry Field Access Road were completed using a hollow stem auger technique.  

Remaining borings were advanced using a “drive and wash” technique.   

Hollow stem auger drilling advances a flight of augers and samples can be collected by 

tooling lowered inside the auger “hollow stem”.  The drive and wash technique 

advances a 3-inch diameter steel casing by washing out soil from within the casing and 

driving (pounding) the casing with a 300-pound hammer.  

Soil samples were continuously obtained during advancement of borings through a 

combination of split spoon samples and collection of wash water cuttings.  Split spoon 

sampling consists of lowering a 24-inch long, 2-inch diameter steel sampler inside the 

auger or casing and driving the sampler ahead of the drilling equipment using a 140-

pound hammer.  The sampler is retrieved and opened (“split”) along seams running the 

length of the sampler.  Samples are then observed and classified on boring logs.  The 

auger or casing is advanced and the process is repeated. 

Wash samples are obtained by advancing a drill bit a specified distance (typically 5 feet) 

and circulating (washing) the samples into a bucket until the wash water is relatively 

free of sediment.  The contents of the bucket are then removed, visually observed and 

recorded on boring logs.  The casing is driven through the interval and the process is 

repeated. 

Locations of borings and monitoring wells are shown on the Site Plan included as Figure 

1.  The following explorations were completed as part of this investigation. 

 PB-4 is the easternmost location of the 4 locations recommended by Ransom and 

the Planning Board. This location is near the eastern boundary of the proposed 

gravel pit expansion.  Shallow (PB-4S) and deep (PB-4D) monitoring wells were 

installed at this location.  The shallow well is approximately 33 feet deep and the 

deep well is approximately 105 feet deep. 

 PB-2 and PB-3 are also locations proposed by Ransom and the Planning Board to 

assess shallow and deep water table elevations.  Deep monitoring wells were 

installed at these locations.  Monitoring well PB-2 is 179 feet deep and PB-3 is 

169 feet deep. A clay unit was not encountered so only a deep well was 

installed. 

 PB-1 is the westernmost location proposed by Ransom and the Planning Board.  

Bedrock was encountered in this boring at approximately 132 feet below ground 
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surface.  The monitoring well is 146.5 feet deep. A clay unit was not encountered 

so only a deep well was installed. 

 MW-4 is located at the eastern side of a planned extraction area within the 

approved Kittridge Pit area.  This location is approximately 300 feet west of 

existing monitoring well MW-2  located in the “blueberry field” east of the 

Kittridge Pit.  A monitoring well 64 deep was installed at this location. 

 “Blueberry Field Access Road Boring” is located between MW-2 and MW-3 on the 

access road that begins at Mill Road, serves the Cold Spring structures and 

continues north to the blueberry field east of the Kittridge Pit.  This soil boring 

was advanced to evaluate shallow (i.e. 20 feet) subsurface conditions.  A 

monitoring well was not installed at this location. 

 The “Mill Road” boring is located just off of Mill Road near Archers Brook. This 

boring was advanced to determine shallow subsurface material at this location to 

assist with the water balance assessment. 

 Test pit excavations conducted by MacQuinn on an approximately 4 acre area at 

the eastern boundary of the Kittridge Pit.  Test pits were excavated to depths on 

the order of 15 feet to characterize materials that are planned to be excavated. 

Test pits were completed prior to our Site investigations. 

All monitoring wells were completed with 2-inch diameter PVC screen and riser.  A 

locking steel protective casing was installed at each location. Copies of boring logs and 

well completion logs are included in Attachment 2. 

Perched Water Table and Extent of Clay Unit 

The September 2012 Hydrogeologic Assessment interpreted that Cold Spring was being 

fed by a perched water table within granular material on top of a low permeability unit 

(clay).  The Ransom Peer Review agreed that a perched water table existed in the 

vicinity of Cold Spring, but data was limited with respect to the extent of the clay and 

therefore, the potential effect on Cold Spring from excavation at the eastern end of the 

proposed expansion area was not well supported.  

The recommended location of monitoring wells PB-1 through PB-4 allow for 

development of a cross section from east to west through the proposed expansion area.  

In addition, the “Blueberry Field Access Road Boring” and MW-4 provide additional data 

that can be used in conjunction with Cold Spring monitoring well data to develop a plan 

view of the extent of the clay unit.   

Approximately 10 feet of firm to very stiff, olive colored clay was encountered in the 

Blueberry Access Road boring.  Boring PB-4 located at the eastern boundary of the 

proposed expansion encountered approximately 2 feet of stiff, olive colored clay at a 
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depth of 33-35 feet below ground surface.  This clay unit exhibits the same 

characteristics as the clay encountered in the Blueberry Field Access Road Boring and is 

considered to be the same unit underlying Cold Spring and encountered in MW-3 and 

Cold Spring monitoring wells.  A photograph of the clay is included in Attachment 3 for 

reference.   

Monitoring well PB-4S was installed to a depth of 33 feet below ground surface at the 

top of the clay unit.  This well has been dry during October and November 2013. 

Soil sampling at monitoring well MW-4 located 500 feet north-northwest of the 

Blueberry Field Access Road Boring and at a similar ground surface elevation did not 

encounter clay to a depth of 64 feet below ground surface.  Likewise, clay was not 

reported in the boring log for monitoring well MW-2 located 700 feet north-northeast of 

the Blueberry Field Access Road boring. The clay unit was not encountered at locations 

PB-1, PB-2 and PB-3.  It should also be noted that clay was not encountered in test pit 

excavations within the 4 acre permitted area on the eastern boundary of the Kittridge 

Pit. 

Geologic cross sections were prepared to depict subsurface geologic conditions and 

relationships. The cross section lines are shown on the Site Plan and the sections are 

shown on Figures 2 and 3.  These data are consistent with the general geologic 

depositional environment and energy environments associated with the delta and esker 

formation and correlate well with the Maine Geological Survey surficial geology mapping 

for the area. 

Data indicate that the clay unit is truncated north of the Blueberry Field Access Road 

boring, thins to the west and pinches out on the flank of the delta/esker deposit.  The 

clay extends southward across Mill Road toward a large bog located several hundred 

feet south of Mill Road.  An interpreted plan view of the extent of the olive colored clay 

in the vicinity of Cold Spring is shown on Figure 4.   

Deep Water Table 

Five (5) monitoring wells (PB-1, PB-2, PB-3, PB-4D and MW-4) were installed to the 

deep water table as part of this investigation. These wells along with previously 

installed wells MW-2 and OW-1 provide good control points for establishing the  deep 

water table elevation in the site vicinity.  Table 1 presents depth to water and water 

table elevations.  Figure 5 is an interpretive ground water contour map of the deep 

water table.  Note that a ground water divide is present near the eastern boundary of 

the Kittridge pit and proposed expansion area.  This divide provides a component of 

flow to the east toward Archers Brook.  However, flow under the majority of the 
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Kittridge pit and expansion area is westward toward the Jordan River. The presence of 

this divide is consistent with flow observed in Archers Brook which is discussed in the 

next section.  

The deep water table is well below the elevation of Cold Spring (i.e., greater than 40 

feet lower) and is a separate and distinct water table from the perched water table 

supporting Cold Spring. 

Water Balance 

As an independent means of assessing a potential recharge area for Cold Spring, a 

water balance was completed using flow measurements at the spring and Archers 

Brook.  In simple terms, the water withdrawn from Cold Spring plus the increase in flow 

along Archers Brook (between an upstream and downstream location relative to Cold 

Spring) is supported by discharging ground water assuming that measurements are 

made during a period not significantly affected by recent precipitation events. 

Using an average precipitation of 44 inches per year and assuming that 20-40% of 

precipitation infiltrates to the underlying water table (in a sand and gravel surficial 

material), it is calculated that 0.5 to 1.0 gallon per minute of recharge (on an annual 

average) would occur from each acre within a contribution area. 

Normally, it is assumed that ground water contribution to a stream occurs from both 

sides of the stream within its watershed.  However, geologic mapping indicates that 

surficial materials on the east side of Archers Brook are low permeability silt and clay 

and may have limited ability to contribute a significant base flow of ground water to 

Archers Brook.  A boring was advanced near Archers Brook along Mill Road (see Site 

Plan) to characterize surficial materials.  This boring showed that only a thin veneer of 

topsoil and silty fine sand is present over a blue/gray marine clay.  Based on the soil 

encountered in this boring, the water balance assumes no ground water base flow 

ocurs from the east side of Archers Brook and the contribution area is west of Archers 

Brook. 

Based on topography, data from Cold Spring monitoring wells, data collected from this 

investigation, the presence of a large bog south of Mill Road and anecdotal information 

that a dewatering trench south of Mill Road resulted in a significant reduction of spring 

flow, the contribution area to Cold Spring and Archers Brook was assumed to include an 

area south of Mill Road. 

Finally, data from this investigation indicate that the clay layer underlying the perched 

water table is truncated north of the Blueberry Field Access Road boring.  However, the 
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deep water table data indicates a flow divide exists near the eastern boundary of the 

Kittridge Pit and given the deep water table elevation relative to Archers Brook, it is 

apparent that the easterly component of flow from the deeper aquifer is contributing a 

significant volume of flow to the northern portion of Archers Brook via an unnamed 

tributary.   

Based on the considerations presented above, the contribution area to Archers Brook 

for the water balance study is estimated to be on the order of 165 acres.  The area of 

contribution for Cold Spring is estimated to be on the order of 38 acres. Figure 6 shows 

the interpreted extent of contribution to Archers Brook and Cold Spring. 

Upstream flow measurements were taken from a culvert where Archers Brook crosses 

Mill Road (designated location A).  A downstream location for flow measurements was 

established just north of the confluence of Archers Brook and an unnamed tributary 

stream (designated location B).  Separate measurements from the tributary stream 

upstream of the confluence (location C) and Archers Brook upstream of the confluence 

(location D) were also made during the study.  Photographs of the measuring locations 

are included in Attachment 3. 

Flow measurements were collected on August 26, 2013.  Measurements were made 

with a combination of constructed weirs, direct collection at the culvert outfall (bucket 

and stopwatch) and with a digital stream flow meter (FloMate 2000).  At locations 

where a flow meter measurement was taken, stream channel dimensions were 

measured with a tape measure and a cross sectional area of the channel was 

calculated. A worksheet showing channel dimensions and flow meter readings is 

included in Attachment 4. 

Archers Brook is a relatively small brook with several inches of flowing water in most 

locations and channel widths of 1-3 feet within a bank-top to bank-top width of 5-10 

feet.  

At location A, due to the small flow volume at the culvert, it was determined that the 

digital flow meter readings were below the recommended measurement range and flow 

was collected in a 5-gallon bucket and timed with a stopwatch.  Flow at the culvert 

outfall was approximately 1.5 gallons per minute (gpm). Flow in the unnamed tributary 

(location C) was measured by constructing a weir in the channel (see photo in 

Attachment 3) and using a bucket and stopwatch.  Flow was measured at 

approximately 30 gpm at location C.  Flow in Archers Brook immediately upstream of 

the confluence (location D) was measured with a flow meter and using channel 

dimension collected at that location, flow was calculated to be approximately 28 gpm.  

Flow in Archers Brook north of the confluence of the unnamed tributary and the Brook 
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(location B) was measured with the flow meter. Calculated flow at location B was 52 

gpm, similar to the sum of flow at locations C and D (58 gpm). 

According to Cold Spring records, an average daily flow of 17,404 gallons (or about 12 

gpm) occurred between August 2012 and July 2013.  During our field work, overflow 

from the spring via an outfall pipe at the spring house structure was not observed over 

an approximately 6 hour period during the day. This suggests that significant excess 

ground water is not discharging via the spring house.  As a result, the total discharge of 

ground water to Archers Brook in the Study Area is estimated to be on the order of 65 

to 70 gpm.   

Given an overall contribution area of 165 acres, the average recharge per acre is on the 

order of 0.42 gpm.  Assuming a flow to Cold Spring of approximately 12 gpm and a 

contribution area of 38 acres, a recharge rate of 0.32 gpm per acre is calculated. The 

recharge rates per acre are near the low range of what might be expected, suggesting 

that the actual contribution area may be smaller or that less recharge is occurring per 

acre than estimated.  The water balance also suggests that the interpreted extent of 

the clay unit is reasonable and that a significantly larger extent of clay would not be 

required to account for the flow observed at Cold Spring and Archers Brook.  

Conclusions and Recommendations 

1) The extent of the olive colored clay  underlying the perched water table only 

extends to the vicinity of boring location PB-4 near the eastern boundary of the 

proposed gravel pit expansion.  This clay was absent at locations PB-1, PB-2, PB-

3 and MW-4.  It was also not reported present at monitoring well MW-2. 

2) Excavation of sand and gravel within the proposed expansion area is not 

expected to adversely affect recharge to Cold Spring.  

3) The deep water table is separate and distinct from the perched water table 

supporting Cold Spring. 

4) The water balance is in reasonable agreement with the interpreted extent of the 

olive colored clay and overall contribution area for Archers Brook and Cold 

Spring.  

5) The deep water table underlying the proposed expansion area ranges from 

approximately elevation 88 feet mean sea level (msl, NGVD29 datum) to 23 feet 

msl.  A divide appears to be present near the eastern boundary of the Kittridge 

Pit and expansion area resulting in a component of flow to the east toward 

Archers Brook, but with flow under the majority of the Site being westward 

toward the Jordan River. 
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Recommendation 

1) Revise the Grading Plan to reflect a 5-foot separation from the deep water table 

and maintain excavation to an elevation of no deeper than 155 feet msl within 

1200 feet of Cold Spring where perched water supporting Cold Spring is present. 

 

Prepared by:  Michael Deyling, CG#270 

  Summit Environmental Consultants 

640 Main Street 

Lewiston, Maine 

 

 

 

 

 

 



 

 

 

 

 

TABLES 

 

 

 

  



M
o
n
it
o
ri

n
g
 W

e
ll

D
a
te

 o
f 
In

s
ta

ll
a
ti
o
n

T
o
p
 o

f 
P
V
C
 C

a
s
in

g
 E

le
v
a
ti
o
n

E
x
is

ti
n
g
 G

ra
d
e

D
a
te

 o
f 
M

e
a
s
u
re

m
e
n
t

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

5
/1
7
/2
0
0
4

N
M

N
M

D
ry
 t
o
 1
0
0
.7

<
1
4
1
.4

N
M

N
M

N
M

N
M

N
M

N
M

1
2
/9
/2
0
0
4

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

6
/7
/2
0
0
5

1
3
.4
1

2
4
.3
9

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

1
1
/2
/2
0
0
5

1
2
.5
7

2
5
.2
3

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

4
/2
0
/2
0
0
6

1
1
.7
5

2
6
.0
5

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

1
1
/1
5
/2
0
0
6

1
1
.5
8

2
6
.2
2

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

5
/1
7
/2
0
0
7

1
1
.1
8

2
6
.6
2

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

1
1
/1
9
/2
0
0
7

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

4
/1
6
/2
0
0
8

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

1
0
/3
0
/2
0
0
8

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

4
/2
8
/2
0
0
9

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

1
1
/2
/2
0
0
9

1
0
.6
1

2
7
.1
9

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

4
/2
2
/2
0
1
0

9
.8
3

2
7
.9
7

N
M

N
M

N
M

N
M

N
M

N
M

N
M

N
M

1
2
/8
/2
0
1
0

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

2
7
.5
2

8
8
.7
8

N
M

N
M

N
M

N
M

5
/2
/2
0
1
1

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

2
5
.7
2

9
0
.5
8

N
M

N
M

N
M

N
M

1
0
/2
8
/2
0
1
1

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

2
7
.3
8

8
8
.9
2

N
M

N
M

N
M

N
M

4
/4
/2
0
1
2

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

2
8
.1
2

8
8
.1
8

N
M

N
M

N
M

N
M

8
/8
/2
0
1
2

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

N
M

N
M

2
9
.7
2

8
6
.5
8

N
M

N
M

N
M

N
M

8
/2
7
/2
0
1
2

N
M

<
2
3
.3

N
M

N
M

N
M

N
M

D
ry
 t
o
 5
8

<
1
0
9
.9

N
M

N
M

9
/7
/2
0
1
2

N
M

N
M

D
ry
 t
o
 1
0
0
.7

<
1
4
1
.4

3
0
.0
4

8
6
.2
6

D
ry
 t
o
 5
8

<
1
0
9
.9

N
M

N
M
,

1
1
/1
2
/2
0
1
3

N
M

N
M

D
ry
 t
o
 1
0
0
.7

<
1
4
1
.4

3
0
.0
8

8
6
.2
2

D
ry
 t
o
 5
8

<
1
0
9
.9

N
M

N
M

1
1
/2
2
/2
0
1
3

D
ry
 t
o
 1
4
.5
3

<
2
3
.3

D
ry
 t
o
 1
0
0
.7

<
1
4
1
.4

3
0
.1
8

8
6
.1
2

D
ry
 t
o
 5
8

<
1
0
9
.9

5
7
.8
3

8
7
.5
6

M
o
n
it
o
ri

n
g
 W

e
ll

D
a
te

 o
f 
In

s
ta

ll
a
ti
o
n

T
o
p
 o

f 
P
V
C
 C

a
s
in

g
 E

le
v
a
ti
o
n

E
x
is

ti
n
g
 G

ra
d
e

D
a
te

 o
f 
M

e
a
s
u
re

m
e
n
t

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

D
e
p
th
 t
o
 W

a
te
r 

L
e
v
e
l 
fr
o
m
 T
O
C
 

(f
t)

G
ro
u
n
d
w
a
te
r 

L
e
v
e
l 
E
le
v
a
ti
o
n
 

(f
t)

1
1
/1
2
/2
0
1
3

N
M

N
M

N
M

N
M

N
M

N
M

D
ry
 t
o
 3
5
.6

<
1
5
1
.3

1
0
0
.6

8
6
.1
8

1
1
/2
2
/2
0
1
3

1
3
1
.5
5

3
7
.1
8

1
5
3
.8
8

7
9
.6
5

1
5
4
.9

8
0
.1
7

D
ry
 t
o
 3
5
.6

<
1
5
1
.3

1
0
0
.5
4

8
6
.2
4

N
O

T
E
S
:

N
M
 =
 N
o
t 
M
e
a
su
re
d

T
A
B
L
E
 1

: 
 M

o
n
it
o
ri

n
g
 W

e
ll
 G

ro
u
n
d
w

a
te

r 
D

a
ta

 S
u
m

m
a
ry

 T
a
b
le

K
it
tr

id
g
e
 P

it
 -
 R

o
u
te

 1
8
4
, 
L
a
m

o
in

e
, 
M

a
in

e

1
6
6
.2
3

2
3
1
.0
8

2
3
2
.7
2

1
8
3
.9
0

1
8
3
.9
9

1
6
8
.7
3

2
3
3
.5
3

2
3
5
.0
7

1
8
6
.9
1

1
8
6
.7
8

N
o
v
e
m
b
e
r 
2
5
, 
2
0
1
3

N
o
v
e
m
b
e
r 
1
9
, 
2
0
1
3

N
o
v
e
m
b
e
r 
1
5
, 
2
0
1
3

O
ct
o
b
e
r 
2
5
, 
2
0
1
3

O
ct
o
b
e
r 
2
5
, 
2
0
1
3

P
B
-1

-2
0
1
3

P
B
-2

-2
0
1
3

P
B
-3

-2
0
1
3

P
B
-4

S
-2

0
1
3

P
B
-4

D
-2

0
1
3

M
W

-4
-2

0
1
3

1
4
5
.3
9

1
4
3
.0

D
e
ce
m
b
e
r 
2
0
0
4

O
ct
o
b
e
r 
7
, 
2
0
1
0

A
u
g
u
st
 2
7
, 
2
0
1
2

A
u
g
u
st
 2
8
, 
2
0
1
3

N
o
v
e
m
b
e
r 
1
8
, 
2
0
1
3

1
6
7
.8
7

1
6
4
.9

2
. 
 A
t 
M
W
-1
, 
p
e
ri
o
d
ic
 m

e
a
su
re
m
e
n
t 
b
y
 M
a
cQ

u
in
n
 p
e
rs
o
n
n
e
l 
in
d
ic
a
te
d
 t
h
a
t 
th
is
 w
e
ll 
co
n
ti
n
u
e
d
 t
o
 b
e
 d
ry
. 

1
. 
 E
le
v
a
ti
o
n
s 
b
a
se
d
 o
n
 N
G
V
D
 2
9
 d
a
tu
m
. 
 E
le
v
a
ti
o
n
s 
p
ro
v
id
e
d
 b
y
 H
e
rr
ic
k
 a
n
d
 S
a
ls
b
u
ry

O
W

-1
M

W
-1

M
W

-2
-2

0
1
0

M
W

-3
-2

0
1
2

3
7
.8

3
3
.1

2
4
2
.1

2
3
9
.1

1
1
6
.3

1
1
6
.3



 

 

 

 

FIGURES 

 

 

 

















 

 

ATTACHMENT 1 
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ATTACHMENT 2 

BORING LOGS AND WELL COMPLETION LOGS 

  



 

 

 

 

SOIL BORING LOGS 

  



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

2 Brown, coarse Sand and Gravel

4

6

Brown/Gray, coarse Sand and Gravel

8

10

12 Gray, coarse Sand and Gravel

14

16

Gray, coarse Sand and Gravel

18

20

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAND AND GRAVEL

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 2 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

22

Gray, coarse Sand and Gravel

24

26

Gray, coarse Sand and Gravel

28

30

Gray, coarse Sand and Gravel

32

34

36

Gray, coarse Sand and Gravel

38

40

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAND AND GRAVEL

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 3 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

42

Gray, coarse Sand and Gravel

44

46

Gray, coarse Sand and Gravel

48

50 Hard drive at 50'

52 Medium coarse, Sand and Gravel

54

56 Started washing 5' before driving casing

58 Medium coarse, Sand and Gravel

60

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE

SAND AND GRAVEL



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 4 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

62 Gray, medium Sand, trace fine Sand, trace Gravel

64

66

Gray, medium Sand, trace fine Sand, trace Gravel

68

70

Gray, fine Sand, trace Silt

72

74

76

Stopped advancing casing

Medium/Fine Sand, trace coarse Sand, 

78 trace Silt

80

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 5 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Medium/Fine Sand, trace coarse Sand, 

82 trace Silt

84

86 Medium/Fine Sand, trace coarse Sand, 

trace Silt

88

90

Gray medium Sand, some fine Sand, 

92 some coarse Sand

94

96

Medium/Fine Sand, trace Silt

98 trace coarse Sand and Gravel

100

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

GLACIOMARINE DELTA

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 6 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

102 Gray, medium/fine Sand, trace Silt,

trace coarse Sand and Gravel

104

106

Gray Medium/Fine Sand, trace Silt, 

trace coarse Sand

No Gravel

108

110

Light tan, fine Sand and Silt, trace medium Sand,

(low recovery due to silt content)

112

114

116

Light tan, fine Sand and Silt

(low recovery due to silt content)

118

120

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

FINE SAND WITH

 LITTLE TO SOME SILT

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: PB-1

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 7 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 166.2 feet NGVD29

Summit Staff: S. Marcotte / M. Deyling Date started: 11/24/2013 Date Completed: 11/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: See Note #1 Date Depth Reference Groundwater Elevation

Model: ATV Hammer: Ex. Grade 

Method:    D&W Fall: Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Light tan, fine Sand and Silt

122 (low recovery due to silt content)

124

Dry hole in morning to 125' bgs

126

Light tan, Fine Sand and Silt, little medium Sand

(low recovery due to silt content)

128

130

Bedrock at 131.75' bgs

132

Olive gray metamorphic rock correlated to

134 Ellsworth Formation

136

Roller cone bedrock to 146.5'

138 Set 20' screen riser to surface.

(146.5 - 126.5 bgs screen interval)

Install protective casing standpipe

140

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft 1.  Sample descriptions based on wash samples decribed at 5 foot intervals.

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

BEDROCK

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

GLACIOMARINE DELTA

FINE SAND WITH

 LITTLE TO SOME SILT



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

2

4 SS1 24/8 4-6 21/23/21/29 Compact, Brown/Gray, coarse Sand and Gravel,

some Silt, cobbles.

6

(Rock at 7'. Kicked casing out of vertical)

(Moved 4' and reset)

8

SS2 24/6 9-11 16/17/21/10 Gray, Medium/Coarse Sand and Gravel, trace Silt

Cobbles

10

12

14 SS3 24/12 14-16 9/9/9/8 Loose, Brown/Gray, coarse Sand and Gravel,

trace Silt

16

18

SS4 24/6 19-21 8/8/7/6 Loose, gray Coarse Sand and Gravel, trace Silt, cobbles

20

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE

SAND AND GRAVEL



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 2 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

22

24 SS5 24/8 24-26 8/8/9/10 Loose, gray Coarse Sand and Gravel

trace Silt, stones, cobbles

26

28

SS6 24/3 29-31 20/16/12/8 Compact, gray Sand and Gravel

Spoon pushing a rock

30 Fragments in spoon

32

34 SS7 24/16 24-36 19/17/11/10 Compact, gray, coarse Sand and Gravel,

stones and cobbles

36

38

SS8 24/12 39-41 21/19/12/15 Compact, gray Sand and Gravel, little fine Sand,

trace Silt, stones and rock fragments

40

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAND AND GRAVEL

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 3 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

42

44 SS9 24/6 44-46 24/17/27/34 Compact, gray Coarse Sand and Gravel, trace Silt,

stones common

46

48

SS10 24/10 49-51 15/12/12/20 Compact, gray, coarse Sand and Gravel, little silt,

stones 1/2" to 1" common

50

At 50 feet bgs started continuous wash samples 

described at 5 foot intervals

52

Gray, Coarse Sand and Gravel, trace Silt

54

56

Gray, Coarse Sand and Gravel, trace to little Silt.

Angular fragments - ground up gravel, stones,

and cobbles

58

60

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAND AND GRAVEL

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 4 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Same as 55-60 ft bgs

Gray, Coarse Sand and Gravel, trace to little Silt.

Angular fragments - ground up gravel, stones,

62 and cobbles

64

66

Gray, medium to coarse Sand, some fine Sand,

trace Gravel, trace Silt

68

70

Gray, fine to coarse Sand, little Gravel, trace Silt

72

74

76

Gray, fine to medium Sand, trace coarse Sand,

78 little Silt

80

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE

SAND AND GRAVEL

GLACIOMARINE DELTA

GLACIOMARINE DELTA

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 5 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Gray, fine to coarse Sand, little to some Gravel, 

trace to little Silt

82

84

86 Same as 80' to 85'

88

90

Gray, fine to coarse Sand, trace Gravel, trace to 

92 little Silt

94

96

Gray, fine to coarse Sand, little Gravel, little Silt

98

100

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 6 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

102

No sample 100' to 110', wash water similar to 

previous.

104

106

108

110

Gray, fine to medium Sand, some coarse Sand,

112 trace Gravel, little Silt

114

116

Same as 110-115 ft bgs

Gray, fine to medium Sand, some coarse Sand, 

118 trace Gravel, little Silt

120

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 7 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Gray, fine to medium Sand, some coarse Sand,

122 trace Gravel, trace Silt

124

126

Gray, fine Sand, some medium Sand, trace

coarse Sand, trace Silt

128

130

Same as 125' to 130'

132

134

136

Gray, fine to medium Sand, little coarse Sand,

trace Silt

138

140

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 8 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Gray, fine to medium Sand, little coarse Sand, 

142 little Silt

144

146 Same as 140' to 145'

148

150

Same as 145' to 150'

152

154

156

Same as 150' to 155'

158

160

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-2

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 9 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 231.1 feet NGVD29

Summit Staff: M. Deyling Date started: 11/15/2013 Date Completed: 11/19/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Gray, fine to medium Sand, some coarse Sand,

162 trace Gravel, little Silt

164

166 Brown, fine Sand and coarse Sand, little to

some Silt

168

170

Brown/Gray, fine to medium Sand, some coarse

Sand, little Silt

172

174

176

Same as 170' to 175'

178 Set well, 20' Screen 159' - 179' riser to surface

Install protective casing standpipe

Bottom of Boring at 179 feet bgs

180

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

2

4 SS1 24/11 4-6 13/44/46/50 3" seam of gray silty clay over

Yellow/Brown, dense coarse Sand and gravel,

6

8

SS2 24/14 9-11 30/32/36/36 Brown dense medium Sand, trace Gravel over

10 Light Tan, fine Sand, trace Silt, loose

12

14 SS3 24/11 14-16 12/14/15/15 Compact, gray/brown, coarse Sand and Gravel

16

18

SS4 24/9 19-21 16/14/11/12 Compact, gray/brown, coarse Sand and Gravel

20

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAND AND GRAVEL

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 2 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

22

24 SS5 24/10 24-26 16/14/18/18 Compact, yellow/brown, fine Sand (uniform)

26

28

SS6 24/12 29-31 21/19/21/20 Compact, gray/brown, medium Sand and Gravel

30

32

34 SS7 24/10 34-36 11/13/13/12 Compact/Loose stratified gray/brown, coarse Sand 

and medium Sand

36

38

SS8 24/11 39-41 13/15/17/19 Compact, gray/brown, medium Sand, trace Gravel

40

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAND AND GRAVEL

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 3 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

42

44 SS9 24/12 44-46 19/19/19/17 Compact, gray/brown medium Sand,

and medium Sand and Gravel,  trace Silt

46 SS10 24/12 46-48 14/17/21/22 Compact, gray/brown medium Sand, trace Gravel

48 SS11 24/10 48-50 11/16/17/19 Compact gray/brown coarse Sand and Gravel

Medium Sand, trace Gravel

50 SS12 24/12 50-52 14/15/17/21 Compact Gray/Brown medium coarse Sand,

some fine Sand, trace Silt

52 SS14 24/12 52-54 16/17/18/24 Compact, brown/gray, fine to medium Sand

little coarse Sand, trace Silt

54 SS15 24/12 54-56 20/16/18/24 Compact, gray/brown, fine to medium Sand,

trace Silt

56 SS16 24/10 56-58 14/16/19/20 Compact, gray/brown, medium to coarse Sand,

trace Gravel, trace Silt

58 SS17 24/16 58-60 11/15/18/21 Compact, brown/gray, fine to coarse Sand, 

trace Silt

60

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

MEDIUM TO FINE SAND

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO COARSE

SAND AND GRAVEL



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 4 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

SS18 24/15 60-62 8/15/22/30 Compact, gray/brown, medium to coarse Sand,

trace Gravel, trace Silt

62 SS19 24/12 62-64 22/17/19/33 Compact, gray/brown, medium to coarse Sand,

trace Gravel, trace Silt, some fine Sand (dry)

64 SS20 24/16 64-66 18/27/19/28 Compact, gray/brown, fine to medium Sand,

trace Silt

66 SS21 24/14 66-68 20/20/18/30 Compact, gray/brown, fine to coarse Sand, trace Silt

68 SS22 24/12 68-70 18/19/20/20 Compact, gray/brown, fine to medium Sand,

some coarse Sand, trace Silt

70 SS23 24/18 70-72 22/23/25/28 Compact, gray/brown, fine to medium Sand,

trace Silt

72 SS24 24/10 72-74 18/20/22/25 Compact, gray/brown, fine to medium Sand,

little coarse Sand, trace Silt

74 SS25 24/18 74-76 25/30/22/30 Compact, fine to coarse Sand, little Gravel, 

trace Silt

76 SS26 24/12 76-78 18/26/27/27 Compact, gray/brown, medium to coarse Sand,

thin 1/2" seams of fine Sand, trace Silt

78 SS27 24/10 78-80 27/24/30/35 Same as 76' to 78'

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 5 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

80 SS28 24/14 80-82 20/13/22/24 Compact, gray/brown, fine to medium Sand,

little coarse Sand, trace Silt

82 SS29 24/12 82-84 21/21/26/35 Compact, gray/brown, layered medium to coarse

Sand and fine Sand. Trace to little Silt.

(May have pushed a cobble that resulted in 

poor recovery)

84

86

drive and wash to 84 to 94 / no samples

Driller noted some cobbles in this zone

88

90

92

94 SS30 24/6 94-96 24/27/34/38 Compact, gray, fine Sand, trace to little Silt,

trace Gravel

96

Collecting wash samples at 5 foot intervals

Gray/Brown Sand and Gravel

98

100

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 6 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Gray/Brown, fine Sand, trace Silt, little medium Sand

(Sample collected by bucket in wash water from

102 99' to 104')

104

Gray/Brown, fine Sand, trace to little Silt

106

108

110 Gray/Brown, fine Sand, Little Silt

112

114

116 Gray/Brown, fine Sand, little Silt

118

120

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

FINE SAND WITH

 TRACE TO LITTLE SILT

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 7 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Gray, fine Sand, little Silt

122

124

126 Gray, fine Sand, little Silt, trace medium Sand

128

130 Gray/Brown, fine Sand, trace Silt

132

134

Gray/Brown, fine Sand, some medium Sand, 

trace Silt

136

138

140

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

 TRACE TO LITTLE SILT

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

FINE SAND WITH



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 8 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

140

142

Gray, fine Sand, some medium Sand, trace Silt

144

6" cobble at 145-145.5' bgs

146

Gray, fine Sand, some medium Sand, some coarse

Sand, trace Silt

148

150

Gray, fine Sand, trace Silt

152

154

Gray, fine Sand, trace medium Sand, trace Silt

156

158

160

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

 TRACE TO LITTLE SILT

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

FINE SAND WITH



SUMMIT SOIL BORING LOG Boring #: PB-3

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 9 of 9

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 232.7 ft NGVD29

Summit Staff: S. Marcotte Date started: 11/12/2013 Date Completed: 11/15/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

160

162 Gray, fine Sand, little medium Sand, trace Silt

164

Gray, fine Sand, little Silt

166

168

Bottom of boring at 169'

170

Set well 20' screen 149'-169'

Riser to surface

172 Install protective casing standpipe

174

176

178

180

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

 TRACE TO LITTLE SILT

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

FINE SAND WITH



SUMMIT SOIL BORING LOG Boring #: PB-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 183.9 ft NGVD

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

SS1 24/18 0-2 8/15/12/6 2" organic layer.

Loose, brown, medium Sand, little Gravel (dry)

2 SS2 24/18 2-4 12/14/14/12 Tan/Gray, medium Sand and Gravel

4 SS3 24/8 4-6 10/13/16/15 Gray, medium to coarse Sand and Gravel

6 SS4 24/2 6-8 9/14/20/18 Rock in tip, Gravel fragments in spoon

8 SS5 24/6 8-10 19/8/14/7 Brown Sand and Gravel, some Silt

10 SS6 24/6 10-12 23/25/27/22 Brown/Gray Sand and Gravel. Rock in tip.

Little Silt

12 SS7 24/5 12-14 19/10/8/8 Gray Gravel, some Sand

14 SS8 24/5 14-16 14/14/20/14 Gray Sand and Gravel, little Silt

16 SS9 24/5 16-18 13/13/15/50 Gray/Brown Sand and Gravel, little Silt

18 SS-10 24/6 18-20 20/17/10/18 Brown/Gray Gravel and fine Sand, some Silt

20

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

SAND AND GRAVEL

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: PB-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 2 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 183.9 ft NGVD

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

20 SS11 24/8 20-22 20/17/20/18 Brown Sand and Gravel, some Silt, stones to 2"

22 SS12 24/12 22-24 14/14/18/19 Brown to Gray Sand and Gravel, little Silt

24 SS13 24/6 22-26 15/16/13/17 Gray Gravel (1/4" to 1-1/2"), medium coarse Sand,

trace Silt

26 SS14 24/4 26-28 16/16/15/22 Brown, medium Sand, some Silt, trace Gravel

28 SS15 24/0 28-30 50-0" Rock/Boulder, no recovery

30 SS16 24/12 30-32 12/10/12/13 Gray, medium to coarse Sand, trace Gravel, 

little Silt

32 SS17 24/12 32-34 11/11/19/10 Top 6" gray, medium coarse Sand, trace Gravel,

Bottom 6" olive Silt and Clay, trace Sand,

some Gravel

34 SS18 24/24 34-36 4/8/6/12 Olive Silty Clay

36 SS19 24/20 36-38 36/38/42/44 Olive, fine Sand, little Silt

38 SS20 24/20 38-40 30/37/37/44 Olive, fine Sand and Silt, trace Clay

Medium to coarse gray Sand seams (2")

40

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SEDIMENTS

GLACIOMARINE DELTA

MEDIUM TO COARSE

SAND AND GRAVEL

MEDIUM TO FINE SAND

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

GLACIOMARINE



SUMMIT SOIL BORING LOG Boring #: PB-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 3 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 183.9 ft NGVD

Summit Staff: M. Deyling Date started: 11/12/2013 Date Completed: 11/20/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

40 SS21 24/16 40-42 30/24/24/34 Gray, fine to coarse Sand

42 SS22 24/10 42-44 20/26/26/27 Gray, fine to medium Sand, trace Silt

44 SS24 24/16 44-46 24/22/24/25 Brown/Gray (salt/pepper), fine to medium Sand,

trace Silt

46 SS25 24/12 46/48 15/20/23/24 Gray, fine to medium Sand, trace Silt, trace Gravel

48 SS26 24/14 48-50 14/17/19/20 Gray, fine to medium Sand, trace Silt

50

52

54 SS27 24/12 54-56 18/19/20/31 Gray, fine to medium Sand, trace Silt, trace Gravel

56

58

60

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: PB-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 4 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 183.9 ft NGVD

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

62

64 SS28 24/12 64-66 15/21/31/40 Gray, fine Sand, little Silt, trace coarse Sand

66

68

70

72

74 SS29 24/14 74-76 17/14/40/45 Gray, fine Sand, little Silt, trace coarse Sand

76

78

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

FINE SAND WITH

LITTLE TO SOME SILT

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: PB-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 5 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 183.9 ft NGVD

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

80

82

84 SS30 24/10 84-86 30/35/39/40 Brown, fine Sand, some Silt, trace Clay

86

88

90

92

94 SS31 24/0 94-96 21/28/38/38 No recovery - wash looks like very fine gray Sand

96

98

100

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

GLACIOMARINE DELTA

FINE SAND WITH

LITTLE TO SOME SILT



SUMMIT SOIL BORING LOG Boring #: PB-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 6 of 7

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 183.9 ft NGVD

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/25/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140lb Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

102

104

SS32 24/0 105-107 20/21/30/40 No recovery with new spoon

Wash is very fine Brown/Gray Sand and Silt

106

Bottom of Boring at 105' bgs, last spoon at 

108 105-107 feet bgs

Set well (PB-4D) as Deeper Couplet

110 Well Screen 85'-105'  bgs, riser to surface

formation to collapse around screen and riser

Install protective casing standpipe

112

Set Well (PB-4S) as Shallow Couplet above

114 marine silt and clay sediments

Drive and wash casing to 33' bgs for PB-4S

Well screen 23' - 33' bgs, riser to surface

Install protective casing standpipe

116

118

120

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

FINE SAND WITH

LITTLE TO SOME SILT

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: MW-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 4

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 143.0 ft NGVD29

Summit Staff: M. Deyling Date started: 11/18/2013 Date Completed: 11/18/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

2 SS1 24/18 4-6 8/13/11/14 6" - Loose gray, fine Sand

6" - Loose gray, coarse Sand, trace Gravel

6" - Loose Gray fine Sand, little Silt

4

6

SS2 24/ 9-11 22/20/19/18 Compact, gray, fine to coarse Sand, some Gravel,

trace Silt

8

10

12

14 SS3 28/12 14-16 17/22/24/50 Compact, gray, fine Sand, trace medium Sand,

some Silt

16

18

SS4 19-21 Compact, gray/brown, fine to medium Sand,

some Gravel, little coarse Sand, trace Silt

20 Started wash samples at 20 feet bgs

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

SAND AND GRAVEL

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: MW-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 2 of 4

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 143.0 ft NGVD29

Summit Staff: M. Deyling Date started: 11/18/2013 Date Completed: 11/18/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

20 Started wash samples with description at 5 foot

intervals

22 Fine to coarse Sand and Gravel

24

26 Same as 21' to 26'

28

30

Gray Sand and Gravel

32

34

36

Gray, fine to coarse Sand, some Gravel, trace Silt

38

40

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

GLACIOMARINE DELTA

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

SAND AND GRAVEL

MEDIUM TO COARSE



SUMMIT SOIL BORING LOG Boring #: MW-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 3 of 4

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 143.0 ft NGVD29

Summit Staff: M. Deyling Date started: 11/18/2013 Date Completed: 11/18/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

40

42

Gray, Sand and Gravel

44

46

Gray, fine to coarse Sand, little Gravel, little Silt

48

50

Gray, fine to medium Sand, little coarse Sand,

52 trace Silt

54

56

Gray, fine Sand, trace to little Silt

58

60

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

SAND AND GRAVEL

MEDIUM TO COARSE

GLACIOMARINE DELTA

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #: MW-4

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 4 of 4

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 143.0 ft NGVD29

Summit Staff: M. Deyling Date started: 11/18/2013 Date Completed: 11/18/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

62 Gray, fine Sand, little Gravel, little Silt

64

Bottom of boring at 64 bgs

Water level through rod at 54' bgs

66

Set well 10' screen (54- 64' bgs), riser to surface

Install protective casing standpipe

68

70

72

74

76

78

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MEDIUM TO FINE SAND

GLACIOMARINE DELTA



SUMMIT SOIL BORING LOG Boring #:

Blueberry Field Access 

Road

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 2

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris Palmer Elevation: 144.2 ft NGVD29

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/23/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

Cuttings - fine Sand, little Silt top 5'

2

4

SS1 24/24 5-7 16/20/21/22 Very stiff, olive Clay, some Silt (moist), some brown

mottling, few thin 1/8" Sand seams

6 (minor black organics)

8

10 SS2 24/24 10-12 6/7/8/7 Same as 5' to 7' with a few pebbles

12

14

SS3 24/16 15-17 4/24/42/12 6" - Brown Silty Clay

10" - fine Sand, trace silt, rock present in Sand,

16

18

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

MARINE

SEDIMENTS

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

MARINE REGRESSIVE

SAND



SUMMIT SOIL BORING LOG Boring #:

Blueberry Field Access 

Road

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 2 of 2

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris & Bill Elevation: 144.2 ft NGVD29

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/23/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

20 SS4 24/20 20-22 12" - Brown, fine Sand grades to salt/pepper gray

medium Sand with 2" Clay seam, rock fragments

22

Bottom of last spoon at 22 feet bgs

24 Boring for material information only - well not set

26

28

30

32

34

36

38

40

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

MARINE

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

SEDIMENTS



SUMMIT SOIL BORING LOG Boring #: Mill Road

ENVIRONMENTAL  CONSULTANTS, INC. Project: MacQuinn Project #: 11-3240.5-01

640 Main Street Location: Lamoine Sheet: 1 of 1

Lewiston, Maine 04240 Chkd by: S. Marcotte

Drilling Co: East Coast Exploration Boring Location:  See Location Map

Personnel: Chris Palmer Elevation: 126.0 FT NGVD29

Summit Staff: M. Deyling Date started: 10/23/2013 Date Completed: 10/23/2013

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH

Vehicle: CME Type: SS Date Depth Reference Groundwater Elevation

Model: ATV Hammer: 140 LB Ex. Grade 

Method:    D&W Fall: 30" Top of PVC

Depth

(ft.) No. Pen/Rec (in) Depth (ft) Blows/6 in.

0 to 4 ft bgs:  Brown Silty Sand cuttings

2

4 4 to 5 ft bgs:  Gray Silt cuttings

SS1 24/24 5-7 4/3/3/4 Soft, gray Clay (wet)

6

SS2 24/24 7-9 5/6/5/7 Soft, gray Clay (wet)

8

10

Boring for material information only - well not set

12

14

16

18

Granular Soils Cohesive Soils % Composition NOTES:

Blows/ft. Density Blows/ft. Consistency

0-4 V. Loose <2 V. soft

4-10 Loose 2-4 Soft <5%     trace

10-30 Compact 4-8 Firm 5-15      little

30-50 Dense 8-15 Stiff 15-25     some

>50 V. Dense 15-30 V. Stiff >25         and

>30 Hard

SAMPLE

DESCRIPTION

GEOLOGICAL

STRATUM

GLACIOMARINE

SEDIMENTS

MARINE REGRESSIVE

SAND



 

 

 

MONITORING WELL COMPLETION LOGS  



SUMMIT WELL COMPLETION LOG Well #: PB-1-2013

ENVIRONMENTAL  CONSULTANTS Project: Harold MacQuinn, Inc. Project #: 11-3240.5

640 Main Street Location: Lamoine, Maine Sheet: 1 of 1
lewiston, Maine 04240 Chkd by: SBM

Drilling Co: East Coast Explorations Well Location: See Location Map

Foreman: Chris Palmer

Summit Staff: M. Deyling Date started: 11/25/2013 Date Completed: 11/25/13

REFERENCE ELEVATIONS GW ELEVATIONS

Standpipe Surveyor: Herrick & Salsbury, Inc. Date Elevation

Stratum Reference (MSL or TBM): NVGD29

from soil Top of Protective Casing:

Depth boring log Top of inner casing: 168.73

(ft.) Ground Surface: 166.23

Medium to WELL  CONSTRUCTION DETAILS

10 coarse SAND

and Gravel PROTECTIVE CASING

20 Type (Standpipe or roadbox): Standpipe

Diameter (in.): 4"

30 Length (in.): 5'

Concrete Seal (gal): not app.

40

WELL CASING AND SCREEN
50 Riser Screen

Material: PVC PVC

60    Riser Schedule: 40 40

Medium to Diameter (in.): 2.0 2.0

70 fine SAND, Length (ft): 126.5 20.0

trace Gravel, Interval below ground surface (ft): 0-126.5 126.5-146.5

80 Silt, and Slot size (in.): 0.01

coarse Sand

90 FILTER  AND SEAL  MATERIALS

Filter Seal

100 Type: sand bentonite

Size: native cave

110 Quantity (lbs.):

Fine SAND Interval below ground surface (ft):

120 Screen with little to

some Silt GROUT

130 Type ( filter sand, bentonite, etc.): not appl.

Quantity (gal. or lbs.):

140 BEDROCK Interval below ground surface (ft.):

150 Bottom of WELL DEVELOPMENT DETAILS

boring at Water level from measuring point (ft):

160 146.5'bgs Depth of well from measuring point (ft):

Total feet of water:

170 Volume of water (gal):

Volume of water evacuated:

180 Method of development: wells not developed

190 Bedrock at 131.75' bgs

200

NOTES:    



SUMMIT WELL COMPLETION LOG Well #: PB-2-2013

ENVIRONMENTAL  CONSULTANTS Project: Harold MacQuinn, Inc. Project #: 11-3240.5

640 Main Street Location: Lamoine, Maine Sheet: 1 of 1
lewiston, Maine 04240 Chkd by: SBM

Drilling Co: East Coast Explorations Well Location: See Location Map

Foreman: Chris Palmer

Summit Staff: M. Deyling Date started: 11/19/2013 Date Completed: 11/19/13

REFERENCE ELEVATIONS GW ELEVATIONS

Standpipe Surveyor: Herrick & Salsbury, Inc. Date Elevation

Stratum Reference (MSL or TBM): NVGD29

from soil Top of Protective Casing:

Depth boring log Top of inner casing: 233.53

(ft.) Ground Surface: 231.08

Medium to WELL  CONSTRUCTION DETAILS

10 coarse SAND

and Gravel PROTECTIVE CASING

20 Type (Standpipe or roadbox): Standpipe

Diameter (in.): 4"

30 Length (in.): 5'

Concrete Seal (gal): not app.

40

WELL CASING AND SCREEN
50 Riser Screen

Material: PVC PVC

60 Schedule: 40 40

Diameter (in.): 2.0 2.0

70 Length (ft): 159.0 20.0

Medium to Interval below ground surface (ft): 0-159 159-179

80 fine SAND, Slot size (in.): 0.01

trace to little

90 Silt FILTER  AND SEAL  MATERIALS

Filter Seal

100 Type: sand bentonite

Size: native cave

110 Quantity (lbs.):

Interval below ground surface (ft):

120

   Riser GROUT

130 Type ( filter sand, bentonite, etc.): not appl.

Quantity (gal. or lbs.):

140 Interval below ground surface (ft.):

150 Screen WELL DEVELOPMENT DETAILS

Water level from measuring point (ft):

160 Depth of well from measuring point (ft):

Total feet of water:

170 Volume of water (gal):

Volume of water evacuated:

180 Method of development: wells not developed

Bottom of

190 boring at 

179.0'bgs

200

NOTES:    



SUMMIT WELL COMPLETION LOG Well #: PB-3-2013

ENVIRONMENTAL  CONSULTANTS Project: Harold MacQuinn, Inc. Project #: 11-3240.5

640 Main Street Location: Lamoine, Maine Sheet: 1 of 1
lewiston, Maine 04240 Chkd by: SBM

Drilling Co: East Coast Explorations Well Location: See Location Map

Foreman: Chris Palmer

Summit Staff: M. Deyling Date started: 11/15/13 Date Completed: 11/15/13

REFERENCE ELEVATIONS GW ELEVATIONS

Standpipe Surveyor: Herrick & Salsbury, Inc. Date Elevation

Stratum Reference (MSL or TBM): NVGD29

from soil Top of Protective Casing:

Depth boring log Top of inner casing: 235.07

(ft.) Ground Surface: 232.72

Medium to WELL  CONSTRUCTION DETAILS

10 coarse SAND

and Gravel PROTECTIVE CASING

20 Type (Standpipe or roadbox): Standpipe

Diameter (in.): 4"

30 Length (in.): 5'

Concrete Seal (gal): not app.

40

WELL CASING AND SCREEN
50 Riser Screen

Material: PVC PVC

60 Fine to Schedule: 40 40

Medium Diameter (in.): 2.0 2.0

70 SAND, trace Length (ft): 149.0 20.0

Silt and Interval below ground surface (ft): 0-149 149-169

80    Riser Gravel Slot size (in.): 0.01

90 FILTER  AND SEAL  MATERIALS

Filter Seal

100 Type: sand bentonite

Size: native cave

110 Quantity (lbs.):

Fine Sand Interval below ground surface (ft):

120 Trace to Little

Silt GROUT

130 Type ( filter sand, bentonite, etc.): not appl.

Quantity (gal. or lbs.):

140 Interval below ground surface (ft.):

150 Screen WELL DEVELOPMENT DETAILS

Water level from measuring point (ft):

160 Depth of well from measuring point (ft):

Total feet of water:

170 Volume of water (gal):

Bottom of Volume of water evacuated:

180 boring at Method of development: wells not developed
169.0'bgs

190

200

NOTES:    



SUMMIT WELL COMPLETION LOG Well #: PB-4D-2013

ENVIRONMENTAL  CONSULTANTS Project: Harold MacQuinn, Inc. Project #: 11-3240.5

640 Main Street Location: Lamoine, Maine Sheet: 1 of 1
lewiston, Maine 04240 Chkd by: SBM

Drilling Co: East Coast Explorations Well Location: See Location Map

Foreman: Chris Palmer

Summit Staff: M. Deyling Date started: 10/25/13 Date Completed: 10/25/13

REFERENCE ELEVATIONS GW ELEVATIONS

Standpipe Surveyor: Herrick & Salsbury, Inc. Date Elevation

Stratum Reference (MSL or TBM): NVGD29

from soil Top of Protective Casing:

Depth boring log Top of inner casing: 186.78

(ft.) Ground Surface: 183.99

Medium to WELL  CONSTRUCTION DETAILS

10 coarse SAND

and Gravel PROTECTIVE CASING

20 Type (Standpipe or roadbox): Standpipe

Diameter (in.): 4"

30 Length (in.): 5'

Silt/Clay Concrete Seal (gal): not app.

40 Fine to Med.

   Riser SAND, trace WELL CASING AND SCREEN
50 gravel, Silt Riser Screen

and coarse Material: PVC PVC

60 SAND Schedule: 40 40

Diameter (in.): 2.0 2.0

70 Length (ft): 85.0 20.0

Fine SAND Interval below ground surface (ft): 0-85 85-105

80 Little to Some Slot size (in.): 0.01

Screen Silt

90 FILTER  AND SEAL  MATERIALS

Filter Seal

100 Type: sand bentonite

Size: native cave

110 Bottom of Quantity (lbs.):

boring at Interval below ground surface (ft):

120 105.0'bgs

GROUT

130 Type ( filter sand, bentonite, etc.): not appl.

Quantity (gal. or lbs.):

140 Interval below ground surface (ft.):

150 WELL DEVELOPMENT DETAILS

Water level from measuring point (ft):

160 Depth of well from measuring point (ft):

Total feet of water:

170 Volume of water (gal):

Volume of water evacuated:

180 Method of development: wells not developed

190 1. Glaciomarine silt and clay encountered at 33-35'bgs.

200

NOTES:    



SUMMIT WELL COMPLETION LOG Well #: PB-4S-2013

ENVIRONMENTAL  CONSULTANTS Project: Harold MacQuinn, Inc. Project #: 11-3240.5

640 Main Street Location: Lamoine, Maine Sheet: 1 of 1
lewiston, Maine 04240 Chkd by: SBM

Drilling Co: East Coast Explorations Well Location: See Location Map

Foreman: Chris Palmer

Summit Staff: M. Deyling Date started: 10/25/13 Date Completed: 10/25/13

REFERENCE ELEVATIONS GW ELEVATIONS

Standpipe Surveyor: Herrick & Salsbury, Inc. Date Elevation

Stratum Reference (MSL or TBM): NVGD29

from soil Top of Protective Casing:

Depth boring log Top of inner casing: 186.91

(ft.) Ground Surface: 183.9

Medium to WELL  CONSTRUCTION DETAILS

10    Riser coarse SAND

and Gravel PROTECTIVE CASING

20 Screen Type (Standpipe or roadbox): Standpipe

Diameter (in.): 4"

30 Length (in.): 5'

Silt/Clay Concrete Seal (gal): not app.

40 Bottom of 

boring at WELL CASING AND SCREEN
50 33.0'bgs Riser Screen

Material: PVC PVC

60 Schedule: 40 40

Diameter (in.): 2.0 2.0

70 Length (ft): 23.0 10.0

Interval below ground surface (ft): 0-23 23-33

80 Slot size (in.): 0.01

90 FILTER  AND SEAL  MATERIALS

Filter Seal

100 Type: sand bentonite

Size: native cave

110 Quantity (lbs.):

Interval below ground surface (ft):

120

GROUT

130 Type ( filter sand, bentonite, etc.): not appl.

Quantity (gal. or lbs.):

140 Interval below ground surface (ft.):

150 WELL DEVELOPMENT DETAILS

Water level from measuring point (ft):

160 Depth of well from measuring point (ft):

Total feet of water:

170 Volume of water (gal):

Volume of water evacuated:

180 Method of development: wells not developed

190 1. Glaciomarine silt and clay encountered at 33-35'bgs.

200

NOTES:    



SUMMIT WELL COMPLETION LOG Well #: MW-4-2013

ENVIRONMENTAL  CONSULTANTS Project: Harold MacQuinn, Inc. Project #: 11-3240.5

640 Main Street Location: Lamoine, Maine Sheet: 1 of 1
lewiston, Maine 04240 Chkd by: SBM

Drilling Co: East Coast Explorations Well Location: See Location Map

Foreman: Chris Palmer

Summit Staff: M. Deyling Date started: 11/18/13 Date Completed: 11/18/13

REFERENCE ELEVATIONS GW ELEVATIONS

Standpipe Surveyor: Herrick & Salsbury, Inc. Date Elevation

Stratum Reference (MSL or TBM): NVGD29

from soil Top of Protective Casing:

Depth boring log Top of inner casing: 145.39

(ft.) Ground Surface: 143.03

WELL  CONSTRUCTION DETAILS

10    Riser

Medium to PROTECTIVE CASING

20 Coarse SAND Type (Standpipe or roadbox): Standpipe

and Gravel Diameter (in.): 4"

30 Length (in.): 5'

Concrete Seal (gal): not app.

40

WELL CASING AND SCREEN
50 Riser Screen

     Screen Med. to Fine Material: PVC PVC

60 SAND Schedule: 40 40

Diameter (in.): 2.0 2.0

70 Bottom of Length (ft): 54.0 10.0

boring at Interval below ground surface (ft): 0-54 54-64

80 64.0'bgs Slot size (in.): 0.01

90 FILTER  AND SEAL  MATERIALS

Filter Seal

100 Type: sand bentonite

Size: native cave

110 Quantity (lbs.):

Interval below ground surface (ft):

120

GROUT

130 Type ( filter sand, bentonite, etc.): not appl.

Quantity (gal. or lbs.):

140 Interval below ground surface (ft.):

150 WELL DEVELOPMENT DETAILS

Water level from measuring point (ft):

160 Depth of well from measuring point (ft):

Total feet of water:

170 Volume of water (gal):

Volume of water evacuated:

180 Method of development: wells not developed

190

200

NOTES:    



 

 

 

 

 

ATTACHMENT 3 

PHOTOGRAPH LOG 
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PHOTOGRAPHIC LOG 

Client Name:  Harold MacQuinn, Inc. 

 

Project No.  11-3240.5 

 

Photo No.  1 

 

 

Date: October 23, 2013 

 

Site Location:  
Lamoine, Maine 

Description: 
 
Blue/gray clay found in 
Mill Road Boring 

 

Photo No. 2 

 

 

Date: October 23, 2013 

 

Site Location:  

Lamoine, Maine 

Description: 

 
Olive colored clay found in 
Blueberry Field Access 
Road boring and PB-4. 
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PHOTOGRAPHIC LOG 

Client Name:  Harold MacQuinn, Inc. 

 

Project No.  11-3240.5 

 

Photo No.  3 
 

 

Date: October 23, 2013 

Site Location:  

Lamoine, Maine 

Description: 
 
Transition to 
medium/coarse sand 
typical of Sand coloration 
at Site.  Described as gray 
or “salt and pepper” in 
logs 

 

Photo No. 4 
 

 

Date: October 23, 2013 
 

Site Location:  

Lamoine, Maine 

Description: 
 
Completed wells at 
location PB-4. 
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PHOTOGRAPHIC LOG 

Client Name:  Harold MacQuinn, Inc. 

 

Project No.  11-3240.5 

 

Photo No.  5 
 

 

Date: October 23, 2013 

 
 

Site Location:  
Lamoine, Maine 

Description: 
 
Water balance location A.  
Culvert is 42” diameter 

 

Photo No. 6 
 

 

Date: October 23, 2013 
 

Site Location:  

Lamoine, Maine 

Description: 
 
Water balance weir 
constructed at location C 
on tributary stream. 

 
 



 

 

 

 

ATTACHMENT 4 

STREAM FLOW WORKSHEET 









   Memo 
 

400 Commercial Street, Suite 404, Portland, Maine 04101, Tel (207) 772-2891, Fax (207) 772-3248 

Byfield, Massachusetts    Portsmouth, New Hampshire    Hamilton, New Jersey    East Providence, Rhode Island 

www.ransomenv.com 

 

Date: March 15, 2014  
To: John Holt, Lamoine Planning Board Chair   
From:   Robert Gerber, C.G.  
Subject:  Review of Summit Report on additional exploration at MacQuinn Pit 

 
I reviewed the report entitled “Supplemental Hydrogeologic Assessment” prepared by 
Michael Deyling of Summit Environmental Consultants in December 2013.  This report 
was prepared in response to a Planning Board request that the applicant, Harold 
MacQuinn, Inc., for a gravel pit expansion of the Kittridge Pit into Lot 31 provide 
additional geologic information.  The specifications for the acquisition of additional 
geologic data originally came from a report I wrote to the Planning Board on April 16, 
2013, which was a peer review of the original Summit report on the geology of the site. 
 
I believe the Planning Board actually passed a written motion that directed the applicant 
to do this additional work, but I don’t know the exact wording of it.  Therefore, I do not 
know if all of the things that I requested to be done were incorporated into motion.   
 
The work and resulting report by Summit has gone a long way to answering some of the 
fundamental questions that bear on the potential impact of the proposed pit on Cold 
Spring and where the deep groundwater table lies beneath the proposed pit expansion.  
Before I finish my peer review of this latest report, I ask the Planning Board to consider 
asking the applicant for the following information to enhance the report and make it 
easier for me to complete my report: 
 

1) I requested two rounds of water level data after the wells were installed.  I only 
see one round of data summarized for PB-1, -2, and -3 in Table 1 of the report.  It 
would be helpful to have another complete synoptic (acquired at the same time) 
round of water level readings.  For the shallow wells, the water level readings 
should be taken within the next month.  For the deeper wells, it is hard to tell 
when the “seasonal high water table” condition may be reached.  I have monitored 
wells in deep sand and gravel and had a continuous stream gage on Libby Brook 
for the past 13 years in TD19 as part of my monitoring of blueberry barren 
irrigation for the Passmaquoddy Indians.  The median peak in streamflow for 
Libby Brook, which drains a large glaciomarine delta, has occurred around April 
1st.  However, the wells, which typically penetrate 50 to 60 feet of unsaturated 



sand and gravel above the water table, peak about 4 to 6 weeks later.  In the 
MacQuinn case where the unsaturated zone is on the order of 3 times this amount, 
the time of the annual peak could be late summer into fall.  However, the annual 
variation in water table is usually only a few feet, so the timing of water level 
measurements is not so important due to the low variability.  But I still think it 
would be helpful to have another round of water levels taken before April 15th in 
all the new wells on the site plus MW-2, -3, and -4. 

2) In the portion of the new report that discusses the water balance, I do not see a 
discussion of how the measured flows relate to any statistical measure of what 
those flows represent in terms of whether they are baseflows only (what was the 
antecedent precipitation history?) and whether these flows represent “average 
annual” base flows, fall high baseflows, etc.  By comparison with a USGS gaged 
stream (Libby Brook might be similar) of similar properties and precipitation 
regime, one should be able to put the flow rates into some perspective. 

3) For the comparison of the measured base flows with estimated flows from 
recharge area, it is clear that not all of the recharge area is of uniform recharge 
capability.  I suggest dividing the recharge area into units of similar recharge 
capability and multiplying these sub-units by a representative recharge rate for the 
respective units and summing those to make the comparison.  I have attached a 
paper that I co-authored with Dr. Charles Hebson that provides one way to do this 
calculation. 

4) Page 7 of the PB-4 boring log is missing from the electronic file that I 
downloaded from the Town of Lamoine website.  Can you please provide this? 

5) In my recommendation for this study I specifically asked that the elevations and 
locations be surveyed with survey-grade GPS equipment.  I see the elevation data 
attached to the new exploration points, but I saw no coordinate data.  I have 
already spent a lot of time trying to georeference plans from the first report so that 
I could construct a good database in ArcGIS.  I would rather not  have to 
georeference these PDF plans to make them fit what I already have, as I did not 
include the time to do that in my estimate for this phase of work.  Therefore, I ask 
for a table of x,y,z coordinates and elevations of all the new geologic 
explorations.  As long as I know what horizontal and vertical datums are used, I 
can quickly add these to my database. 

6) I see on Figure 1 of the new study a string of six “CSW” well locations.  I have 
not seen drilling logs or groundwater elevations for these wells presented in either 
the original report or this report.  I also am not aware that anyone else has entered 
that data into the record of this proceeding. Can this information be made 
available and put in the record?  It would help to clarify the geologic 
interpretation.  Were the locations of these wells surveyed by the applicant?  If 
not, where did the applicant get the location data? 

7) Michael Deyling should put his CG stamp on the report and sign it.  Perhaps he 
did this on a cover letter or other page I do not have, but this is a standard 
requirement of the Board of Certification for Geologists and Soil Scientists for 
information provided in a regulatory proceeding. 

 



If the Planning Board can request these clarifications then I can proceed in short order to 
wrap up my review of the hydrogeologic aspects of this application.  If the Planning 
Board wants me to proceed on the basis of what data I already have, I can do that except 
that the margin of certainty of the meaning of the data will be less. 
 
Attachment:  Gerber and Hebson recharge reference 









































































































































































































































































































































































































































   Memo 
 

400 Commercial Street, Suite 404, Portland, Maine 04101, Tel (207) 772-2891, Fax (207) 772-3248 

Byfield, Massachusetts    Portsmouth, New Hampshire    Hamilton, New Jersey    East Providence, Rhode Island 

www.ransomenv.com 

 

Date: March 27, 2014  
To: John Holt, Lamoine Planning Board Chair   
From:   Robert Gerber, C.G.  
Subject:  Review of Summit Report on additional exploration at MacQuinn Pit and 
additional follow-up materials 

 
I reviewed the report entitled “Supplemental Hydrogeologic Assessment” prepared by 
Michael Deyling of Summit Environmental Consultants in December 2013.  This report 
was prepared in response to a Planning Board request that the applicant, Harold 
MacQuinn, Inc., provide additional geologic information for a gravel pit expansion of the 
Kittridge Pit into Lot 31.  The specifications for the acquisition of additional geologic 
data originally came from a report I wrote to the Planning Board on April 16, 2013, 
which was a peer review of the original Summit report on the geology of the site. 

Status of Additional Information Requests 
 
I made an initial review of the December 2013 report and requested additional 
information in a memo I wrote to you on March 15, 2014.  The applicant gathered 
information and submitted this and their supplemental analyses and opinions through a 
series of emails to me through their agent, Stephen Salsbury.  Some, but not all of these 
emails were copied to you.  Apparently he was concerned about your internet bandwidth 
not being able to handle the size of some of the documents.  The following describes 
what was submitted in response to my requests. 
 

1) Another complete synoptic (acquired at the same time) round of water level 
readings in the new monitoring wells and four older monitoring wells.  All water 
levels were lower than the November 2013 readings. 

2) A discussion of how the timing of the stream flow measurements used in the water 
balance computations related to whether they are baseflows only and whether 
these flows represent “average annual” base flows, fall high baseflows, etc.  A 
discussion was provided comparing antecedent precipitation readings to the time 
of the stream flow measurements.  The measurements were taken August 26, 
2013, when flow in a small watershed in sand and gravel in Washington County 
was 6.3 cfs (see Attachment 1), which was about the lowest flow of the summer 



in that watershed.  Over the 13 years of stream gaging in Libby Brook, the lowest 
flows have typically been in August and September.  So I think we can conclude 
that the measurements at the time of flow were less than the average baseflow for 
the year. 

3) Divide the recharge area into units of similar recharge capability and multiplying 
these sub-units by a representative recharge rate for the respective units and 
summing those to make the comparison.  Summit did a more elaborate and 
complete estimate of the recharge rate to the Cold Spring aquifer system.  It 
appears to be a reasonable evaluation of the type I have done many times. 

4) Supply page 7 of the PB-4 boring log.  It turns out there there were only 6 pages 
to that particular boring log and the indication that there were 7 pages was an 
error in the report.    

5) Provide a table of elevations and locations of geologic data points with survey-
grade GPS equipment.  Salsbury provided a table of the xyz values for the 
geologic data points and also provided a CAD drawing that was georeferenced 
that I was able to pull into ArcGIS. 

6) Provide data on the string of six “CSW” wells.  I received an email from you 
saying you would put data on the wells into the record and that you had sent the 
data previously to Summit.  I have not been able to find the data on the town 
website record of this proceeding, but I did get a list of water level readings taken 
in the wells from Salsbury and a plan of the locations and the x-y-z table of the 
well locations and elevations.  I did not receive any boring logs for these wells. 

7) Michael Deyling should put his CG stamp on the report and sign it.  I was told by 
Salsbury that a hardcopy page with Mr. Deyling’s stamp and signature was 
submitted directly to the Board. 

 
In my opinion, the additional data requested has been provided and are sufficient to allow 
my review. 

Review of New Information Provided Since My March 15, 2013, 
Report 
 
There were several major issues outstanding when I wrote my March 15, 2013, review: 
 

A) The westward extent of the clay layer that held up a perched water table that 
supplied Cold Spring was uncertain and therefore the proposed plan to excavate 
the pit in that area could have a deleterious effect on the Cold Spring yield and 
quality 

B) The position of the deep water table in the sand and gravel within which the pit 
would be excavated was largely unknown and the proposed excavation plan might 
therefore turn out to be too ambitious. 

 
The additional information I requested was designed to fill in the information gaps and 
permit the Planning Board to make an informed decision as to whether the Application 
met the Board requirements. 



 
In my opinion the Applicant has fairly complied with my information requests and 
supplied sufficient data for the Board to be able to review and decide whether the 
groundwater impact part of the application meets their requirements.  The new deep 
monitoring wells in and near the proposed pit expansion area define the approximate 
position of the water table under the pit.  The Applicant has provided a modified pit 
development plan that shows in cross section the depths and extent of the proposed gravel 
mining.  Given the great depth to the deep water table and the long time it will take to 
excavate gravel out to get close to that water table, a reasonable condition of the permit 
would be to require that when the pit bottom is excavated to within 15 feet of the 
currently-estimated groundwater table position that new monitoring wells be installed 
over a wider area and that one year of monthly water levels be taken in those new wells 
(except biweekly during March, April, and May) to determine the final position for 
purposes of determining the final allowable bottom elevation of the pit. 
 
The new borings along the eastern side of the proposed pit expansion found that the 
westward extent of the clay layer that supports the perched water table feeding Cold 
Springs does not extend as far as I speculated originally that it might extend.  I think we 
have a reasonable understanding of the extent and depth of that clay layer now.   The 
Applicant has modified the mining plan to show protection of this clay layer and has 
offset the proposed mining area to the west to accommodate it.  Again, a reasonable 
condition of the permit would be to require that in the event the clay layer of interest (the 
one that forms the perched water table flowing toward Cold Spring) is intercepted farther 
west than currently known, then the mining plan shall be altered to stop any further 
mining in this area to depth and the edge of any deeper excavations be shifted westward 
to beyond the edge of the clay layer. 
 
Although we do not know everything there is to know about the recharge area of Cold 
Spring, we now know a lot more than previously known.  I am convinced that there are 
indeed two separate water tables in this area:  a perched water table supported by a clay 
layer that is embedded in the eastern flank of the esker and dips to the east; and a deep 
water table in sand and gravel in the core of the esker.  These water tables are 
separated—at least along the eastern edge of the proposed pit expansion—by an 
unsaturated zone between the bottom of the clay and where the deeper water table is 
intercepted by MW-2 and PB-4D.  These water tables likely merge about a quarter mile 
north-northeast of Cold Spring. 
 
As to the contributing recharge area to Cold Spring, we have the revised Summit 
recharge area delineation from Summit’s revised water balance analysis of March 20, 
2014 (Attachment 2) which gives us a general interpretation of the recharge area and 
surficial geology of different portions of the recharge area.  In addition, I have prepared a 
contour map of the shallow water (perched) table that seems to be related to Cold Spring 
as Attachment 3.  Attachment 3 was prepared by entering the x and y coordinates of all 
of the points of known (measured) and inferred (streams with approximate LiDAR 
elevations) water table, converted elevations to NAVD88 datum and contoured the data 
using a simple linear interpolation procedure.  There are two groundwater “highs” that 



seem to feed the Cold Spring, assuming groundwater flowlines are more or less 
perpendicular to the groundwater contours on Attachment 3.  The smaller of the two 
watersheds seems to extend northwest from Cold Spring and extend along the northern 
side of the string of CSW monitoring wells, terminating near a small high in the water 
table identified as elevation 136’ on the figure.  One anomaly along this area is the 
significantly lower groundwater elevation at CSW-05.  The other portion of the recharge 
area and the portion that is probably more likely to keep the relatively constant level in 
the spring is the large recharge area suggested by the closed contour of elevation 136 to 
the south of Cold Spring, which includes a bog area.  There is a suggestion that along the 
western edge of this closed contour there is a connection and shallow groundwater flow 
to the north that passes through the area of CSW-02 and CSW-03, entering gravel where 
the ground surface is almost 30 feet higher than the water table elevation, and passing 
through the Cold Spring area.  There is sufficient watershed area to supply the 12 gpm 
withdrawal rate from Cold Spring. 

Response to Dr. Brutsaert Concerns 
 
Dr. Willem Brutsaert filed a memo dated January 2014 with the Planning Board called 
“Impressions of Summit’s Supplemental Hydrogeologic Study, DEC 2013.”  Because Dr. 
Brutsaert is a credible professional in the matters that the Board has requested my 
assistance, I will attempt to address his concerns based on what I know and deduce from 
the information I have seen, but the Board may want to consider his comments further 
and request additional data from the Applicant if they feel that information is needed to 
assist in the decision-making process. 
 
Bullet 1—The supplemental data raises more questions than it answers on the 
distribution of the clay/silt layer.  I do not agree with this.  I think we know more now, 
particularly within the proposed gravel expansion area.  There are other questions 
remaining about the exact nature and distribution of the clay-silt layer beyond the 
Applicant’s site, but those questions do not need to be answered to determine whether the 
mining plan is appropriate. 
 
Bullet 2—The topography of the land near Cold Spring suggests that the surficial soil is 
fine-grained and not sand and gravel.  I disagree.  The stream pattern development as 
displayed on Attachment 3 is suggestive of groundwater sapping within a material like 
sand, possibly underlain by clay-silt.  A similar pattern can be observed, for example, in 
the upper reaches of Branch Brook in Kennebunk (Attachment 4) where a thick sand 
overlies clay and groundwater seeps out of the sand over the top of the clay. 
 
Bullet 3—The geochemistry of the Cold Spring water has not been examined.  I agree.  
There is none in the record that I could find and it would be helpful, for example, to 
determine whether my hypothesis that some of the water from the spring recharges from 
a bog to the south is valid.  Again, although this would be helpful to a better 
understanding of the origin of the Cold Spring Water I do not think it is critical to a 
determination of the groundwater regime on the proposed expansion site. 
 



Bullet 4—Concerned why there is no water in MW3 and PB4.  My particular 
interpretation of PB-4S is that it is on top of the western edge of the clay-silt deposit and 
at this position, the well would only have water during a period following a major 
snowmelt or rainfall event when the downward rate of infiltration within the clay layer is 
less than the mass rate of the wetting front coming down from the ground surface as it 
reaches the clay layer.  I think that a well placed at the top of the clay layer at MW3 
would be likely to have water, at least much of the year, but the well was constructed in 
such a way that is screened largely below the clay layer, thus permitting any water 
flowing through the clay-silt to go down the well and dissipate as unsaturated flow into 
the sand and gravel beneath the clay layer.  The bottom of the MW3 well should be no 
deeper than the approximate top of the clay layer in order to measure the state of a 
perched water table on top of the clay there. 
 
Bullet 5—The water balance study (December 2013) does not appear to include all parts 
of the watershed nor account for ET losses.  I agree that the first water balance study was 
not a good evaluation of the problem, which is why I suggested an approach used in the 
peer-reviewed paper that Dr. Hebson and I wrote.  The revised Summit water balance 
study is a more comprehensive and better approach to the problem and I think that based 
on the available data it is a reasonable interpretation of what is currently known. 
 
Bullet 6—The recharge area of Cold Spring does not make sense based on Summit’s 
December 2013 map.  This is a lengthy bullet that covers a lot of ground and offers 
opinion.  Even the more recent March 2014 revised recharge area map that was submitted 
by Summit with their March 20, 2014, memo does look strange to the south of Cold 
Spring.  But if you look at my Attachment 3, which is a contour map based on linear 
interpolation of the available shallow groundwater elevations, there does appear to be an 
avenue of groundwater flow from the south toward Cold Spring that makes sense 
hydraulically as I discuss on the bottom of page 3 and top of page 4 of this memo.  
Again, although it would nice to unravel all the secrets of Cold Spring, I do not think that 
the Applicant should be required to do that as we already know what we need to know to 
evaluate the proposed gravel pit expansion area. 
 
Bullet 7—The water table supplying Cold Spring is connected to the deeper water table 
to the west-northwest and excavating material from this area will cause Cold Spring to 
dry up.  I do not agree with this statement.  Along the eastern edge of the MacQuinn 
property and east of the proposed expansion the data  clearly support two distinct water 
tables, separated by many tens of feet.  I think the two water tables converge about a 
quarter mile to the north about elevation 80’ to 90’ where the brook emanating from the 
Cold Spring area flows into the eastern panhandle of the MacQuinn property.  The water 
tables would also converge east of this brook where the gravel thins and pinches out.  We 
do not have enough information to know what happens with the deep water table south of 
Cold Spring.  But as long as the applicant does not excavate into and drain the deep water 
table, regardless of how that interacts in detail with the perched water table there should 
not be an effect on Cold Spring. 
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MEMO 

To:  Steve Salsbury 

 

From:  Mike Deyling & Chip Haskell 

 

  Re:  2012 Macquinn Mineral Extraction Permit Application   

Proposed Kittridge Pit Expansion, Town of Lamoine, Maine 

 

Date:  February 9, 2017 
 

EXECUTIVE SUMMARY OF POST APPLICATION HYDROGEOLOGIC 

INVESTIGATIONS AND DATA COLLECTION 

 

In 2012, Herrick & Salsbury, on behalf of Harold MacQuinn, Inc. (MacQuinn), submitted a 

Mineral Extraction Permit Application (Application) to the Town of Lamoine Planning Board.  

The Application included a Hydrogeologic Assessment completed by Summit Environmental 

Consultants, Inc. (Summit) based on information available for the Site and surrounding area.  

During Planning Board review of the application materials, a number of questions were raised 

concerning possible effects due to the proposed development of the Kittridge Pit. A Public Hearing 

regarding the Application was held on January 8, 2013 and also resulted in a number of questions.  

Many of these questions were addressed at a subsequent Planning Board meeting in February 2013, 

but uncertainty remained with respect to possible adverse effects to Cold Spring, a local water 

supply source for some residents of Lamoine. 

 

The Planning Board suggested that a Peer Review of the Hydrogeologic Assessment be completed 

by an Independent reviewer and MacQuinn agreed to the Peer Review process.  The Planning 

Board retained Robert Gerber of Ransom Consulting to complete the Peer Review.  Mr. Gerber’s 

review is summarized in an April 16, 2013 letter report submitted to the Planning Board.  The Peer 

Review identified two main issues. 

 

1) What is the depth of the water table underlying the proposed gravel pit excavation, and 

What is the extent of a clay layer that is present on the western portion of the Site and 

would disturbance of the clay layer result in an adverse effect to Cold Spring? 



To address these concerns, the Peer Review suggested installation of a series of monitoring wells 

to collect Site specific data that could be used to answer these questions.  In a May 2013 

presentation to the Planning Board, Mr. Gerber explained his Peer Review findings and further 

suggested that a Water Balance analysis be performed to assess how groundwater recharge was 

supporting flow to Cold Spring. 

 

In August 2013, Summit collected a series of streamflow measurements in Archers Brook and a 

tributary to the Brook that originates near Cold Spring.  These measurements together with 

precipitation and geologic information would serve as the basis of the Water Balance analysis 

suggested by Mr. Gerber. 

 

A Water Balance analysis was completed by Summit and showed that Cold Spring is being 

supported by recharge from an area to the west and south of the Spring and that the recharge area 

did not extend into the proposed Kittridge expansion area.   

 

In November 2013, a number of borings were installed in and around the proposed Kittridge Pit to 

gather geologic data.  Seven of these borings were completed as monitoring wells.  Five of the 

monitoring wells (PB-1, 2, 3, 4S and 4D) were installed at locations suggested by Mr. Gerber and 

two of the monitoring wells (OW-2 and MW-4) were installed to obtain additional geologic data 

and to provide monitoring points in previously permitted portion of the Kittridge Pit. 

 

These newly installed monitoring wells were subsequently surveyed by Herrick & Salsbury to 

obtain elevations to be used to determine water table elevations.  Data obtained from these borings 

resulted in the following findings: 

 

1) The elevation of the water table underlying the Site is defined by these new monitoring 

points and can be monitored to determine future fluctuations. 

2) The clay layer pinches out near monitoring well PB-4S and perched water (i.e., a shallow 

water table) was not found at this location.   

3) The clay layer was not found at other monitoring locations indicating that the extent of the 

clay layer is now well defined. 

4) A shallow perched water table in the vicinity of Cold Spring is disconnected from the 

deeper water table underlying the proposed Kittridge expansion.  The perched water table 

does not exist in the proposed expansion area and the proposed expansion would not 

adversely impact Cold Spring. 

 

Findings of the Water Balance analysis and data from the newly installed wells was provided to 

the Planning Board in a Supplemental Hydrogeologic Assessment prepared by Summit and dated 

December 2013.  The Planning Board subsequently requested that the Supplemental 



Hydrogeologic Assessment be reviewed by Mr. Gerber to determine if the Peer Review questions 

had been adequately addressed in this Supplemental report. 

 

In a March 15, 2014 Memorandum, Mr. Gerber requested some additional information to clarify 

data included in the Supplemental report.  The requested information was provided to Mr. Gerber 

in a March 20, 2014 Memorandum, from Summit to Steve Salsbury and subsequently to the 

Planning Board. 

 

In a March 27, 2014 Memorandum from Mr. Gerber to the Planning Board, Mr. Gerber indicated 

that the Supplemental report and additional information were sufficient to allow him to complete 

his review.  The March 27, 2014 Memorandum went on to indicate the following: 

 

“In my opinion the Applicant has fairly complied with my information requests and supplied 

sufficient data for the Board to be able to review and decide whether the groundwater impact 

part of the application meets their requirements.  The new deep monitoring wells in and near 

the proposed pit expansion area define the approximate position of the water table under the 

pit.  The Applicant has provided a modified pit development plan that shows in cross section 

the depths and extent of the proposed gravel mining.  Given the great depth to the deep water 

table and the long time it will take to excavate gravel out to get close to that water table, a 

reasonable condition of the permit would be to require that when the pit bottom is excavated 

to within 15 feet of the currently-estimated groundwater table position that new monitoring 

wells be installed over a wider area and that one year of monthly water levels be taken in 

those new wells (except biweekly during March, April, and May) to determine the final 

position for purposes of determining the final allowable bottom elevation of the pit. 

 

The new borings along the eastern side of the proposed pit expansion found that the westward 

extent of the clay layer that supports the perched water table feeding Cold Springs does not 

extend as far as I speculated originally that it might extend.  I think we have a reasonable 

understanding of the extent and depth of that clay layer now.  The Applicant has modified 

the mining plan to show protection of this clay layer and has offset the proposed mining area 

to the west to accommodate it.  Again, a reasonable condition of the permit would be to 

require that in the event the clay layer of interest (the one that forms the perched water table 

flowing toward Cold Spring) is intercepted farther west than currently known, then the 

mining plan shall be altered to stop any further mining in this area to depth and the edge of 

any deeper excavations be shifted westward to beyond the edge of the clay layer. 

 

Although we do not know everything there is to know about the recharge area of Cold Spring, 

we now know a lot more than previously known.  I am convinced that there are indeed two 

separate water tables in this area: a perched water table supported by a clay layer that is 

embedded in the eastern flank of the esker and dips to the east; and a deep-water table in sand 



and gravel in the core of the esker.  These water tables are separated at least along the eastern 

edge of the proposed pit expansion by an unsaturated zone between the bottom of the clay 

and where the deeper water table is intercepted by MW-2 and PB-4D.  These water tables 

likely merge about a quarter mile north-northeast of Cold Spring. 

 

As to the contributing recharge area to Cold Spring, we have the revised Summit recharge 

area delineation from Summit’s revised water balance analysis of March 20, 2014 

(Attachment 2) which gives us a general interpretation of the recharge area and surficial 

geology of different portions of the recharge area.  In addition, I have prepared a contour 

map of the shallow water (perched) table that seems to be related to Cold Spring as 

Attachment 3.  Attachment 3 was prepared by entering the x and y coordinates of all of 

the points of known (measured) and inferred (streams with approximate LiDAR elevations) 

water table, converted elevations to NAVD88 datum and contoured the data using a simple 

linear interpolation procedure.  There are two groundwater “highs” that seem to feed the Cold 

Spring, assuming groundwater flowlines are more or less perpendicular to the groundwater 

contours on Attachment 3.  The smaller of the two watersheds seems to extend northwest 

from Cold Spring and extend along the northern side of the string of CSW monitoring wells, 

terminating near a small high in the water table identified as elevation 136’ on the figure.  

One anomaly along this area is the significantly lower groundwater elevation at CSW-05.  

The other portion of the recharge area and the portion that is probably more likely to keep 

the relatively constant level in the spring is the large recharge area suggested by the closed 

contour of elevation 136 to the south of Cold Spring, which includes a bog area.  There is a 

suggestion that along the western edge of this closed contour there is a connection and 

shallow groundwater flow to the north that passes through the area of CSW-02 and CSW-

03, entering gravel where the ground surface is almost 30 feet higher than the water table 

elevation, and passing through the Cold Spring area.  There is sufficient watershed area to 

supply the 12 gpm withdrawal rate from Cold Spring.” 

 

The March 27, 2014 Memorandum also addressed specific comments previously raised by Dr. 

Brutsaert, a former University of Maine professor, who resides in Lamoine.  Mr. Gerber’s 

responses indicate that the additional data has clarified many of the concerns included in his 

original Peer Review and that remaining questions do not relate to the proposed Kittridge 

expansion.  The responses go on to say that provided his recommendations are included as 

conditions of the permit, that Cold Spring will not be adversely impacted by the proposed pit 

expansion and that recharge to Cold Spring is primarily from the South. 

 

The conditions recommended by Mr. Gerber were incorporated in the minutes of the May 13, 2014 

Planning Board meeting.   

 

1) Revise the Grading Plan to reflect a 5-foot separation from the deep-water table; 

 



2) Maintain excavation to an elevation of no deeper than 155 feet msl within1200 feet of Cold 

Spring where perched water supporting Cold Spring is present; 

3) When the pit bottom is excavated to within 15 feet of the currently estimated groundwater 

table position that new monitoring wells must be installed over a wider area and that one 

year of monthly water levels be taken in those new wells (except biweekly during March, 

April, and May) to determine the final position for purposes of determining the final 

allowable bottom elevation of the pit. 

4) In the event the clay layer of interest (that forms the perched water table flowing toward 

Cold Spring) is intercepted farther to the west than is currently known, then the mining 

plan shall be altered to stop any further mining in this area to depth and the edge of any 

deeper excavations be shifted westward to beyond the edge of the clay layer. 

5) Water table monitoring reports must be submitted every six months that indicate clearly the 

level(s) of any water tables monitored by each well. 

 

Conditions 1 and 2   are reflected on the revised Grading Plan (February 2017).    The base 

grade was developed to maintain a minimum 5 feet of separation from the deep groundwater 

table as measured in monitoring wells installed at the site following the initial submittal in 

2012.  This plan also shows a 1,200-foot radius around the “Spring House” and shows the 

proposed elevation within that radius to be above 155 feet msl as recommended in Condition 

2. 

Conditions 3 and 4 have been incorporated as notes on the revised Grading Plan for the Site. 

Condition 5 requests that water levels in water table monitoring wells be measured and 

submitted every six months.  The applicant has agreed to meet this condition upon approval of 

the application.  Currently, water levels in the referenced wells are monitored annually and 

those data have been submitted to the Town under separate cover for their records. 

The Plans also reflect Site entrances at the north and south ends of the Site.  A third entrance 

will not be utilized. 

The temporary and permanent erosion and sedimentation control devices proposed in the initial 

application have not changed.  The design of these devices and methods remain in accordance 

with the Maine Erosion and Sediment Control Best Management Practices (BMPs) Manual, 

and will be implemented prior to removal of any on-site vegetation or disturbance of any on-

site soil.  

Erosion control measures associated with the reclamation of the gravel pit will remain 

unchanged and will be installed in accordance with the Maine Erosion and Sediment Control 

Best Management Practices (BMPs) Manual, Section I-1, Gravel Pit Reclamation.   

 

 



Abutter List 
Kittridge Pit 

Map 3 Lot 31 & 33 
Within 500’ Of Property 

 
 

Name Address Map/Lot 

Cold Spring water Co. 
c/o John S. Holt 

23 Lamoine Beach Road 
Lamoine ME 04605 

03/30 

Harold MacQuinn, Inc. 
P O Box 789 
Ellsworth ME 04605 

03/31 

Harold MacQuinn, Inc. 
P O Box 789 
Ellsworth ME 04605 

03/33 

Glenn M. Manring 
868 Douglas Highway 
Lamoine ME 04605 

03/35 

Maurice E Googins Jr  
  

390 Douglas Hwy.  
Lamoine ME 04605 

03/35-1 

Cold Spring Water Co. 
c/o John S. Holt 

23 Lamoine Beach Road 
Lamoine ME 04605 

03/48 

Christopher R. Luck 
35 Woods Road 
Somesville ME 04660 

04/17 

George Smith 
819 Douglas Highway 
Lamoine ME 04605 

03/37 

Ames Family Trust 
P O Box 64142 
St Paul MN 55164 

03/40-1 

Paul K. McArdle 
4110 Cole Avenue 
Dallas TX 75204 

03/40-2 

Paul K. McArdle 
4110 Cole Avenue 
Dallas TX 75204 

03/40-3 

Charles R. Graham 
22 Mill Road 
Lamoine ME 04605 

03/10 

Leon Clark 
48 Mill Road 
Lamoine ME 04605 

03/10-1 

Robin Veysey 
54 Mill Road  
Lamoine ME 04605 

03/10-2 

Paul A. Cirard 
64 Mill Road 
Lamoine ME 04605 

03/10-3 

Bruce A. Gott 
70 Mill Road 
Lamoine ME 004605 

03/10-4 

Dianna M. Donahue 
78 Mill Road 
Lamoine ME 04605 

03/10-5 

Douglas C. Jones 
86 Mill Road 
Lamoine ME 04605 

03/10-6 

Ronald A. Madore 
38 Mill Road 
Lamoine ME 04605 

03/10-7 

William C. Walker 
30 Mill Road 
Lamoine ME 04605 

03/10-8 

Cold Spring Water Co. 
c/o John S. Holt 

23 Lamoine Beach Road 
Lamoine ME 04605 

03/11 

Patricia M. Haugh 
955 Douglas Highway  
Lamoine ME 04605 

03/28 

Jeffrey R. Dow 
23 Birch Avenue 
Ellsworth ME 04605 

03/29 

Harold MacQuinn Inc. 
P O Box 789 
Ellsworth ME 04605 

03/32 



Abutter List 
Kittridge Pit 

Map 3 Lot 31 & 33 
Within 500’ Of Property 

 

Name Address Map/Lot 

Joseph Schultz 
5 Watson Road 
Dover NH 03820 

03/32-1 

Gioia B. Schultz 
5 Watson Road 
Dover NH 03820 

03/32-2 

Gloria E. Miro 
683 Clarks Woods Road 
Lynam ME 04002 

03/32-3 

Gloria E. Miro 
683 Clarks Woods Road 
Lynam ME 04002 

03/32-4 

Ralph A. Miro JR. 
11822 Batello Lane 
Orlando FL 32827 

03/32-5 

Anthony W. Miro 
190 Old Tamiami Trail 
Naples FL 34110 

03/32-6 

Ralph A. Miro Jr. 
11822 Batello Lane 
Orlando FL 32827 

03/32-7 

Sean Bunnell 
857 Douglas Highway 
Lamoine ME 04605 

03/34 

Charles N. Holt 
6007 Watertown Drive 
San Antonio TX 78249 

03/36 

Charles N. Holt 
6007 Watertown Drive 
San Antonio TX 78249 

03/36A 

Kristin R. Lamont 
950 Douglas Highway 
Lamoine ME 04605 

015/03 

Kristin R. Lamont 
950 Douglas Highway 
Lamoine ME 04605 

015/04-1 

Mark Saleski 
463B Schoodac Road 
Warner NH 03278 

015/04 

Lamoine Baptist Church 
14 Lamoine Beach Road 
Lamoine ME 04605 

015/05 

Lamoine Baptist Church 
14 Lamoine Beach Road 
Lamoine ME 04605 

015/07 

Forest Hill Cemetery Corp  015/08 

Carl Crowley 
44 Lamoine Beach Road 
Lamoine ME 04605 

015/09 

Boyden R. Allen 
52 Lamoine Beach Road 
Lamoine ME 04605 

015/11 

Kingfisher Properties LLC 
69 Lamoine Beach Road 
Lamoine ME 04605 

015/15 

Peter R. Mayo 
P O Box 664 
Mount Desert ME 04660 

015/19 

Keith D. Bailey 
14 Mill Road 
Lamoine ME 04605 

015-20 
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1. BOUNDARY AND TOPOGRAPHIC INFORMATION TAKEN FROM "SITE PLAN FOR HAROLD MACQUINN, INC., ROUTE 184
(HANCOCK COUNTY) LAMOINE" DATED AUGUST 23, 2012, PREPARED BY HERRICK AND SALSBURY, INC. LAND SURVEYORS,
130 OAK STREET, ELLSWORTH, MAINE, AND MODIFIED PER EDITS PROVIDED BY HERRICK AND SALSBURY, INC. ON
SEPTEMBER 13, 2012.

2. WETLAND INFORMATION TAKEN FROM "PROTECTED NATURAL RESOURCES PLAN FOR HAROLD MACQUINN, INC. ROUTE 189,
LAMOINE, MAINE" DATED NOVEMBER 27, 2012, PREPARED BY S.W. COLE ENGINEERING, INC., 37 LIBERTY DRIVE, BANGOR,
MAINE.

PLAN REFERENCES

LEGEND

120

GENERAL NOTES:

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING "DIG SAFE" AND LOCAL UTILITY COMPANIES AT LEAST THREE (3)
BUSINESS DAYS, BUT NOT MORE THAN 30 CALENDAR DAYS, PRIOR TO THE COMMENCEMENT OF ANY EXCAVATION, IN
ACCORDANCE WITH MAINE STATE LAW.  "DIG SAFE" TELEPHONE NUMBER IS 1-888-344-7233.

2. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR ALL AND ANY MEANS, METHODS, AND TECHNIQUES EMPLOYED TO
PERFORM THE WORK SHOWN ON THE PLANS.

3. ALL WORK SHALL COMPLY WITH ALL LOCAL, STATE, AND FEDERAL REGULATIONS INCLUDING ALL SAFETY REGULATIONS
(OSHA).

4. ALL WORK SHALL BE IN CONFORMANCE WITH THE TOWN OF LAMOINE DESIGN AND TECHNICAL STANDARDS, INCLUDING THE
MINERAL EXTRACTION ORDINANCE.

5. THE CONTRACTOR SHALL SECURE ALL NECESSARY PERMITS FOR THE WORK SHOWN ON THESE PLANS PRIOR TO
CONSTRUCTION.

6. EXISTING VEGETATION SHALL BE PROTECTED IN AREAS WHERE SHOWN ON THE DRAWINGS.  PRIOR TO CONSTRUCTION,
FENCING OR OTHER PROTECTIVE MEASURES SHALL BE ERECTED OUTSIDE THE NATURAL BUFFER STRIP.

7. ALL EROSION CONTROL MEASURES SHALL BE INSTALLED PRIOR TO ANY SITE EXCAVATION OR REGRADING.  REFER TO THE
WRITTEN EROSION CONTROL PLAN AND DRAWINGS FOR FURTHER EROSION CONTROL GUIDELINES.

8. CONTRACTOR SHALL VERIFY ALL EXISTING CONDITIONS SHOWN ON THE DRAWINGS.  IF ANY DISCREPANCIES ARE FOUND,
THE OWNER OR OWNER'S REPRESENTATIVE SHALL BE NOTIFIED IMMEDIATELY.

9. GROUNDWATER ELEVATION DATA OBTAINED FROM THE SITE HYDROGEOLOGIC ASSESSMENT REPORT COMPLETED BY
SUMMIT ENVIRONMENTAL CONSULTANTS, INC. DATED SEPTEMBER 2012.

SW
C

1"
 =

 20
0'

PFO4&1C PALUSTRINE, FORESTED, NEEDLE-LEAVED EVERGREEN AND BROAD-LEAVED
DECIDUOUS WETLAND,  SEASONALLY FLOODED

PFO4&1E PALUSTRINE, FORESTED, NEEDLE-LEAVED EVERGREEN AND BROAD-LEAVED
DECIDUOUS WETLAND,  SEASONALLY SATURATED

PFO2&4C PALUSTRINE, FORESTED, NEEDLE-LEAVED DECIDUOUS AND NEEDLE-LEAVED
EVERGREEN WETLAND,  SEASONALLY FLOODED

PFO4/PSS1C   PALUSTRINE, FORESTED, NEEDLE-LEAVED EVERGREEN AND SCRUB-SHRUB,
BROAD-LEAVED DECIDUOUS WETLAND,  SEASONALLY FLOODED

WETLAND LEGEND
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SITE PLAN APPROVAL
LAMOINE PLANNING BOARD

DATE:

CHAIRMAN

GRADING AND DRAINAGE NOTES:
1. REFER TO SHEET C1.0 FOR EXISTING CONDITIONS INFORMATION, GENERAL NOTES, AND PLAN REFERENCES.

2. PRIOR TO ANY CONSTRUCTION ACTIVITIES, CONTRACTOR SHALL VERIFY ALL AFFECTED GRADES.  ANY DISCREPANCIES SHALL BE REPORTED IMMEDIATELY TO THE OWNER OR OWNER'S REPRESENTATIVE.

3. ALL AREAS NOT REQUIRING GRADING SHALL BE LEFT UNDISTURBED.  CONTRACTOR SHALL NOT DISTURB THESE AREAS AND PRESERVE EXISTING VEGETATION.

4. GRADE ALL NEW WORK FOR POSITIVE DRAINAGE WITHIN THE RESTORED PIT.  MATCH EXISTING GRADES SMOOTHLY AND CONTINUOUSLY.

5. THE PIT BASE GRADE ELEVATIONS AND MINIMUM 5' SEPARATION FROM GROUNDWATER WAS DETERMINED USING EXISTING GROUNDWATER ELEVATION DATA GATHERED IN NOVEMBER 2013.  THE OWNER SHOULD GATHER
ADDITIONAL INFORMATION THROUGHOUT PIT OPERATIONS UTILIZING TEST PITS OR ADDITIONAL GROUNDWATER WELLS TO VERIFY THE REQUIRED SEPARATION IS MAINTAINED.  THIS GRADING AND RESTORATION PLAN MAY BE
REVISED ACCORDINGLY AND CHANGES SUBMITTED TO THE TOWN AS PART OF A COMPLETE APPLICATION FOR RENEWAL OF A PERMIT.

6. SITE GRADING PLAN COMPLETED WITH SETBACKS ASSUMING IDENTIFIED ONSITE WETLANDS AS “WETLANDS NOT OF SPECIAL SIGNIFICANCE” PER MAINE DEP NRPA WETLAND PROTECTION RULES (CHAPTER 310).  A FINAL
SURVEY WILL BE REQUIRED TO VERIFY THE CLASSIFICATION(S).

7. MAINTAIN EXCAVATION TO AN ELEVATION OF NO DEEPER THAN 155 FEET MSL WITHIN 1,200 FEET OF COLD SPRING WHERE PERCHED WATER SUPPORTING COLD SPRING IS PRESENT.

8 ONCE THE PIT BOTTOM IS EXCAVATED TO WITHIN 15 FEET OF THE CURRENTLY ESTIMATED GROUNDWATER TABLE POSITION, NEW MONITORING WELLS MUST BE INSTALLED OVER A WIDER AREA.  ONE YEAR OF MONTHLY
WATER LEVELS SHALL BE TAKEN IN THOSE NEW WELLS (EXCEPT BIWEEKLY DURING MARCH, APRIL, AND MAY) TO DETERMINE THE FINAL POSITION FOR PURPOSES OF DETERMINING THE FINAL ALLOWABLE BOTTOM ELEVATION OF
THE PIT.

9. IN THE EVENT THE CLAY LAYER OF INTEREST (THAT FORMS THE PERCHED WATER TABLE FLOWING TOWARD COLD SPRING) IS INTERCEPTED FARTHER TO THE WEST THAN IS CURRENTLY KNOWN, THEN THE MINING PLAN SHALL BE
ALTERED TO STOP ANY FURTHER MINING IN THIS AREA TO DEPTH AND THE EDGE OF ANY DEEPER EXCAVATIONS BE SHIFTED WESTWARD TO BEYOND THE EDGE OF THE CLAY LAYER.

02/14/2017
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GRADING AND DRAINAGE NOTES:
1. REFER TO SHEET C1.0 FOR EXISTING CONDITIONS INFORMATION, GENERAL NOTES, AND PLAN REFERENCES.

2. PRIOR TO ANY CONSTRUCTION ACTIVITIES, CONTRACTOR SHALL VERIFY ALL AFFECTED GRADES.  ANY DISCREPANCIES SHALL BE REPORTED IMMEDIATELY TO THE OWNER
OR OWNER'S REPRESENTATIVE.

3. ALL AREAS NOT REQUIRING GRADING SHALL BE LEFT UNDISTURBED.  CONTRACTOR SHALL NOT DISTURB THESE AREAS AND PRESERVE EXISTING VEGETATION.

4. GRADE ALL NEW WORK FOR POSITIVE DRAINAGE WITHIN THE RESTORED PIT.  MATCH EXISTING GRADES SMOOTHLY AND CONTINUOUSLY.

5. THE PIT BASE GRADE ELEVATIONS AND MINIMUM 5' SEPARATION FROM GROUNDWATER WAS DETERMINED USING EXISTING GROUNDWATER ELEVATION DATA GATHERED IN
NOVEMBER 2013.  THE OWNER SHOULD GATHER ADDITIONAL INFORMATION THROUGHOUT PIT OPERATIONS UTILIZING TEST PITS OR ADDITIONAL GROUNDWATER WELLS
TO VERIFY THE REQUIRED SEPARATION IS MAINTAINED.  THIS GRADING AND RESTORATION PLAN MAY BE REVISED ACCORDINGLY AND CHANGES SUBMITTED TO THE 
TOWN AS PART OF A COMPLETE APPLICATION FOR RENEWAL OF A PERMIT.

6. SITE GRADING PLAN COMPLETED WITH SETBACKS ASSUMING IDENTIFIED ONSITE WETLANDS AS “WETLANDS NOT OF SPECIAL SIGNIFICANCE” PER MAINE DEP NRPA
WETLAND PROTECTION RULES (CHAPTER 310).  A FINAL SURVEY WILL BE REQUIRED TO VERIFY THE CLASSIFICATION(S).

7.     MAINTAIN EXCAVATION TO AN ELEVATION OF NO DEEPER THAN 155 FEET MSL WITHIN 1,200 FEET OF COLD SPRING WHERE PERCHED WATER SUPPORTING COLD SPRING
IS PRESENT.

8. ONCE THE PIT BOTTOM IS EXCAVATED TO WITHIN 15 FEET OF THE CURRENTLY ESTIMATED GROUNDWATER TABLE POSITION, NEW MONITORING WELLS MUST BE INSTALLED
OVER A WIDER AREA.  ONE YEAR OF MONTHLY WATER LEVELS SHALL BE TAKEN IN THOSE NEW WELLS (EXCEPT BIWEEKLY DURING MARCH, APRIL, AND MAY) TO DETERMINE
THE FINAL POSITION FOR PURPOSES OF DETERMINING THE FINAL ALLOWABLE BOTTOM ELEVATION OF THE PIT.

9. IN THE EVENT THE CLAY LAYER OF INTEREST (THAT FORMS THE PERCHED WATER TABLE FLOWING TOWARD COLD SPRING) IS INTERCEPTED FARTHER TO THE WEST THAN IS
CURRENTLY KNOWN, THEN THE MINING PLAN SHALL BE ALTERED TO STOP ANY FURTHER MINING IN THIS AREA TO DEPTH AND THE EDGE OF ANY DEEPER EXCAVATIONS BE
SHIFTED WESTWARD TO BEYOND THE EDGE OF THE CLAY LAYER.
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1. BOUNDARY AND TOPOGRAPHIC INFORMATION TAKEN FROM "SITE PLAN FOR
HAROLD MACQUINN, INC., ROUTE 184 (HANCOCK COUNTY) LAMOINE" DATED
AUGUST 23, 2012, PREPARED BY HERRICK AND SALSBURY, INC. LAND
SURVEYORS, 130 OAK STREET, ELLSWORTH, MAINE, AND MODIFIED PER EDITS
PROVIDED BY HERRICK AND SALSBURY, INC. ON SEPTEMBER 13, 2012.
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NOTES:
1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT TRACKING OR FLOWING

OF SEDIMENT ONTO PUBLIC RIGHT-OF-WAYS.  THIS MAY REQUIRE TOP DRESSING, REPAIR AND/OR
CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT.

2. WHEN NECESSARY, WHEELS SHALL BE CLEANED PRIOR TO ENTRANCE ONTO PUBLIC RIGHT-OF-WAY.
3. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH CRUSHED STONE

THAT DRAINS ONTO AN APPROVED SEDIMENT TRAP OR SEDIMENT BASIN.

CONSTRUCTION ENTRANCE DETAIL

PLAN

R=20'

2-3" (50-75 mm)
COURSE AGGREGATE

MIN. 6" (150mm) THICK

50' MIN.

DIVERSION RIDGE

NOTE:
USE SANDBAGS, STRAW BALES OR OTHER
APPROVED METHODS TO CHANNELIZE
RUNOFF TO BASIN AS REQUIRED

DIVERSION RIDGE REQUIRED WHERE GRADE EXCEEDS 2%

SUPPLY WATER TO WASH
WHEELS IF NECESSARY

ROADWAY

SECTION A-A

2% OR GREATER

FILTER FABRIC

STRAW BALES, SANDBAGS, OR
CONTINUOUS BERM OF EQUIVALENT HEIGHT

1
2

' M
IN

IM
U
M

NOT TO SCALE

SPILLWAY

FL
O

W

FLOW FLOW

RESTORATION DETAIL
NOT TO SCALE

EDGE OF RESTORATION

2.5 (MAX.)

1

LOAM (4" MINIMUM)

RESTORED SLOPE (2.5:1 SLOPE MAX.)

REGRADED SUBGRADE
SEED, MULCH AND TACKIFIER (HYDROSEED)

RESTORED
BASE AREA

R
O

A
D

W
A
Y

NOTES:
INSTALL SLOPE INTERCEPT SWALES WHERE
INDICATED ON DRAWINGS.  SEE DETAIL.

6' MIN.

7
5

' M
A
X.

EXISTING
GRADE

SWALE GRADE = 2%

GRAVEL
PIT FLOOR

GRAVEL
PIT FLOOR

SWALE TO DRAIN TO
STABLE OUTLET

2.5:1 MAX.

7
5

' M
A
X.

6'  MAX.

1
' M

IN
.6:1

MAX.

2.5:1 MAX.

2.5:1 MAX.

2.5:1 MAX.

NOTES:
SWALES SHALL BE RESTORED AS SHOWN IN SITE RESTORATION DETAIL.

SLOPE INTERCEPT SWALE DETAIL
NOT TO SCALE

C3.0

1

C3.0

2

C3.0

3

SECTION VIEW

PLAN VIEW

14' MIN.

2.5:12.5:1 24" MIN.

1
4

' M
IN

.

4
'

5
'

5
'

14' MIN.

5' MIN. 5' MIN.4' MIN.

1
1

"

PIT FLOOR

RIP RAP D50= 5" MIN.
THICKNESS = 11"

GRASSED SWALE DETAIL
NOT TO SCALEC3.0

6

C3.0

2

C3.0

2

N
O

T 
TO

 S
C

A
LE

GEOTEXTILE
UNDER RIPRAP

SLOPE INTERCEPT SWALE

GEOTEXTILE (MIRAFI
500X OR EQUAL)

D50 = 6"
THICKNESS = 14"

2.5:1 SLOPE

GEOTEXTILE FABRIC,
MIRAFI 500X OR
APPROVED EQUAL

RESTORED SLOPE

RIPRAP D50 = 6"
THICKNESS = 14"

PIT FLOOR

RIPRAP SWALE DETAIL
NOT TO SCALEC3.0

4

C3.0

3

FLOW

1
2

"

24"

9
"

PLUNGE POOL
C3.0

5

2.5:1 MAX. SLOPE

RIPRAP PLUNGE POOL DETAIL
NOT TO SCALEC3.0

5

GEOTEXTILE FABRIC,
MIRAFI 500X OR
APPROVED EQUAL

GRASSED SWALE OUTLET
C3.0

6

FL
O

W

RIPRAP SWALE INLET
C3.0

4

RIPRAP SWALE INLET
C3.0

4

C3.0

3

TYPICAL PIPE TRENCHING DETAIL

COMPACTED GRANULAR BORROW (IN GRAVEL AREAS,
GRANULAR BORROW TO BE MIXED WITH NATIVE SOIL MATERIAL
TO PREVENT DIFFERENTIAL FROST MOVEMENT)

SHEETING, SHORING, OR BRACING AS REQUIRED BY OSHA STANDARDS

MAINTAIN TRENCH WIDTH TO TOP OF COMPACTED COVER SAND

PIPE SIZE VARIES, SEE PLAN

3/4" DIAMETER CRUSHED STONE
BEDDING MATERIAL FOR  STORMDRAIN

AGGREGATE BASE COURSE IN ROADWAY

LOAM & SEED

GRAVEL ROAD BUILDUP

LAWN AREASGRAVEL AREAS CL

MAX. WIDTH IS PIPE
DIA. PLUS 24" BUT

NOT LESS THAN
36" TOTAL.

3
' M

IN
. 

C
O

V
ER

D
EP

TH
 V

A
R
IE

S

NOT TO SCALEC3.0

7

INLET/OUTLET

6" GRAVEL OR WOVEN GEOTEXTILE:
MIRAFI 500X OR APPROVED EQUAL.

USE D50 NOTED ABOVE UNLESS
OTHERWISE SPECIFIED ON PLANS.

UNDERLAY RIP-RAP WITH 6" OF
GRAVEL OR GEOTEXTILE.

USE WIDTHS NOTED ABOVE OR
CONFORM TO NATURAL
CHANNEL OR TOPOGRAPHY.

RIP-RAP HEADWALL

2.25 x D50
OUTLET

C3.0

8 RIPRAP APRON DETAIL
NOT TO SCALE
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1. BOUNDARY AND TOPOGRAPHIC INFORMATION TAKEN FROM "SITE PLAN FOR
HAROLD MACQUINN, INC., ROUTE 184 (HANCOCK COUNTY) LAMOINE" DATED
AUGUST 23, 2012, PREPARED BY HERRICK AND SALSBURY, INC. LAND
SURVEYORS, 130 OAK STREET, ELLSWORTH, MAINE, AND MODIFIED PER EDITS
PROVIDED BY HERRICK AND SALSBURY, INC. ON SEPTEMBER 13, 2012.

PLAN REFERENCES

SW
C

1"
 =

 20
0'

DRAINAGE LEGEND

LEGEND

120 120






	Restoration Plan Erosion Plan Cost Estimate Sept 14 2012.pdf
	Stormwater Report - MacQuinn Lamoine.pdf
	Stormwater Report
	Appendix A - Drianage Plan
	Appendix B - HydroCAD
	Appnedix C - I & M Plan


	December 1 2012 supplemental pages to application for printing.pdf
	November 2012 wetland report with page numbers.pdf
	Appendix B.pdf
	04-0421.1 PNRP-B-1.pdf
	04-0421.1 small sheets-FEMA.pdf
	04-0421.1 small sheets-NWI.pdf
	04-0421.1 small sheets-SOIL SURV.pdf


	C1.0 C2.0 C2.1 C3.0 December 3 2012.pdf
	C1.0
	C2.0
	C2.1
	C3.0


	April 16 2013 Ransom report.pdf
	Lamoine Task 1 Letter Report
	signature page
	Clay_on_Orthos
	Clay_on_DEM
	Data on Hillshade
	XsecAA
	Chart1

	XsecBB
	Chart1

	Proposed Explorations
	Summit Geologic Sections
	Well logs & E&K ref
	E&K reference

	May  2013 Vernal Pool Report.pdf
	Appendix B.pdf
	04-0421.2 PNRP Revised 05-20-2103-B-1.pdf
	04-0421.2 PNRP Revised 05-20-2103-VP ARIAL.pdf
	04-0421.2 PNRP Revised 05-20-2103-VP TOPOQUAD.pdf
	VP Photo Sheet.pdf


	March 27 2014 Ransom review.pdf
	RGG Peer review report on December 2013 & supplemental reports
	Status of Additional Information Requests
	Review of New Information Provided Since My March 15, 2013, Report
	Response to Dr. Brutsaert Concerns
	RGG signature page

	Attachment cover pages 1
	Libby Brook flows 2013

	Attachment cover pages 2
	Summit revised recharge area delineation

	Attachment cover pages 3
	RGG shallow grnd wtr cont

	Attachment cover pages 4
	Kennebunk Sand Plain


	Blank Page
	Blank Page



