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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 
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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 70, Erosion control plan page 156 
 Stormwater management plan page 152. 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 55. 
  
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 70 and 
page 129. New screening proposed. See page 72. 

 
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 47. 

 
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 74, physical characteristics of the site page 70, extent of your 
proposed operations, page 70. 

 
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 70 & Water Level Monitoring Report, page 
48. 
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    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 40 
    -See Floodplain Map: Page 21 

   -For Aquifer Information; see Hydrogeological Report:Section 37 
   -See wetlands report, page 171. 
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  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 68 
 

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 129 

  -See Landscaping/Revegetation Plan: Page 70 and Page 129 
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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 71 
 

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 40 
    -See Floodplain Map: Page 21 

   -For Aquifer Information: See Hydrogeological Report:Section 37 
 

m. The existing and proposed method of handling storm water run-offs. 
     
    Kittridge Pit will be internally drained. 
    -See Drainage Statement: Page 70 
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 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.   
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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) 
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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.  
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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 

CHANDLER E. WOODCOCK 

COMMISSIONER 

STATE  OF  MAINE  

DEP AR TMENT  OF   

INLAND  F I S HER I E S  &  W I LD L I F E  

2 8 4  S T AT E  S T RE ET  

4 1  S TA TE  HOUSE  S T A T ION  

AUGUS T A ,  M A INE  

0 4 3 3 3 - 0 0 4 1  
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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. 
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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. 
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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. 
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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 
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ATTACHMENT 1 

 

Well Installation Logs 
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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 
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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 

Page 102



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 
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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. 

Page 104



Figu
Wells 
equal t

yellow

Object
In 2002
researc
were in
affectin
develop
getting
materia
water s

Develo
commis
(COA) i
analysi
gravel d
change
were de
consist
has mo

ure 2: The
 (from the
the numbe
w is mode

anti

tives  
2, membe
chers at th
ncreasingly
ng the loca
pment: lan
 cleared; 
al from the
supply? 

pment pre
ssion work
in 2004 to
s looked a
deposits (

es in the d
eveloped 
ent with r

oved from 

e Source W
 Maine Dr
er of wells
erate, and
cipate a la

ers of the 
he Mitchel
y concern
al aquifer.
nd being s
and, sand
e aquifer. 

essure is e
ked with f
o develop 
at three la
(mining); 
emograph
(see Figur
recent find
 inland to 

Water Ass
rinking Wa
s in a cate
d blue is lo
arge numb

Lamoine C
l Center a
ed about 
 Citizens o
sold; new 
d and grav
 Were the

evident in 
faculty and
 a build-ou
and-use ty
and conse
hics by ass
re 3). The
dings that 
 coastal p

sessment P
ater Progra
egory. The
ow. A key 
ber of pro

Conservat
at the Univ
how sand
observed 
 developm
vel trucks 
ese activiti

 many coa
d students
ut scenari
ypes in La
ervation la
suming th

e developm
 400% of 
roperties 

Program S
ram, 2004
e colors re
 finding of
oblems in t

tion Comm
versity of 
 and grav
 the activi
ments bein
 leaving th
ies going 

astal com
s at the C
o for the t
moine: de
and. The c
hat only 50
ment scen
 the Unite
in the pas

Study of C
4). The col
efer to risk
f this stud
the future

mission ap
Maine bec

vel mining 
ties assoc
ng establis
he town fi
to harm t

munities. 
ollege of t
town of La
evelopable
class simp
0 percent 
ario show
d States’ 
st 20 year

 

Communit
lumn heig
k- red is h
dy is that w
e. 

pproached 
cause they
 was 
ciated with
shed; lots
lled with 
he town’s

 The 
the Atlant
amoine. T
e; sand an
plified the 
 of the lot

wn is 
populatio

rs (Deidre 

ty 
ghts 
high, 
we 

 
y 

h 
 

s 

tic 
This 
nd 
 
ts 

n 
 

Page 105



Mageea
supply 

Figur

The gro
project 
resourc
gravel c
 
The com
collect 
from se
as follo

 In
in

 In
 A

s
 D

re
 A
 P

re

an, 2005 p
availabilit

re 3: Full 
the

owth rate 
 reinforce
ces to sup
could be r

mmission 
data abou
everal fun
ws: 

nventory 
nformation
nventory 

Assess cha
elected lo

Develop a 
esources;

Assess how
Provide the
egulators 

pers. com
ty was not

 build out 
e Atlantic L

 in the tow
d the com
ply the gr
removed f

 worked w
ut gravel p
ding agen

drinking w
n; 
drinking w

anges in w
cations; 
methodol
 
w well cur
e results o
 to h elp t

m.). This 
t evaluate

 scenario f
Land Use P

wn of Lam
mmission’s
rowing pop
from the a

with the M
pits and g
ncies and f

water supp

water supp
water qual

ogy to ass

rent regul
of this stu
hem mana

 analysis l
ed. 

for Lamoin
Planning C

oine and t
s concern 
pulation a
aquifer bef

itchell Cen
roundwate
foundation

plies near 

plies near 
ity using e

sign risk r

lations pro
dy to tow
age local 

ooked onl

ne develop
Class, Spr

the result
about the

and about 
fore it wa

nter to de
er. Fundin
ns. The pr

 active pit

 large rec
existing in

rankings t

otect the w
ns, conce
resources

ly at land 

ped by th
ring 2004.

ts from the
ere being a
 how muc
s harmed

sign a pro
ng for the 
roject obje

ts to upda

laimed pit
nformation

o groundw

water reso
rned citize

s more effe

 uses; wat

 

e College 
. 

e COA cla
ample wat
h sand an
. 

oject to 
 work cam
ectives we

ate existin

ts; 
n from 

water 

ources; an
ens, and 
ectively. 

ter 

 of 

ss 
ter 
nd 

me 
ere 

g 

nd, 

Page 106



One int
how we
to prov
resourc
through
the stu

Figu
Ellsw

show

Method
The pro
location
(Depart
Drinkin
referen
public w
public w
people 
greatly 
Lamoin

The obj
that co
monito
limits o

tended ou
ell our nat
vide inform
ces. Since 
h the town
dy (Figure

ure 4: Loca
worth, Ha

wn as green

ds  
oject start
ns, and we
tment of E
g Water P

nced and a
water sup
water sup
 are serve
 assisted 

ne.  

jective of 
uld be aff
ring point

of the aqui

tcome of 
tural resou
mation to c
 the aquif
ns of Hanc
e 4). 

ation of sa
ncock, an
n dots. Ma

ted with a 
ell location
Environme
Program). 
available i
plies beca
plies have

ed from th
by previou

the well e
ected by g
ts across t
ifer are no

this study
urces are 
communit
fer (sand a
cock and E

and and g
nd Lamoine
ap from th

mappi

 compilati
ns from p
ental Prote
 Many of t
n a GIS fo
ause of the
e more co
e same so
us work co

evaluation
gravel min
the mappe
ot always 

y was to p
being pro
ties to hel
and grave
Ellsworth,

gravel aqu
e, Maine. 
he Maine D
ing progra

ion of geo
ublished r
ection, Ma
the recent
ormat. The
e larger n
nsequence
ource. The
onducted 

 was to de
ning and t
ed sand an
precisely 

rovide a c
tected by 
p them m

el deposits
 these tow

uifer (oran
 Public wa
Drinking W
am. 

ological ma
reports an
aine Geolo
t data pub
e inventor
umber of 
es per sup
e evaluatio
 by concer

etermine 
to establis
nd gravel 
 located, a

context fo
 state reg

manage na
s) studied 
wns were 

ge and re
ater supply
Water Prog

aps, grave
nd State o
ogical Surv
blications 
ry first ad
 private w
pply well s
on of priv
rned citize

the numb
sh a netwo
 aquifer. S
all private 

r evaluati
ulations a
tural 
 extended
 included i

 

ed shape) 
y wells are
gram onlin

el pit 
f Maine fil
vey, and 
were geo-
dressed 

wells. Also,
since man
ate wells 
ens in 

ber of well
ork of 
Since the 
 or public 

ng 
and 

d 
in 

 in 
e 
ne 

les 

-

, 
ny 
was 

s 

 

Page 107



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); 
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 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 
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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. 
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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 
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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 
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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 
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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 
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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 

Page 115



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 
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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, 

Page 117



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 
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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 

Page 122



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 
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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 
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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 
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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). 
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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 
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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. 
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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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MacQuinn Kittridge Pit                                                  Page 1 of 3 
Stormwater Management Report 
 
 

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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MacQuinn Kittridge Pit                                                  Page 2 of 3 
Stormwater Management Report 
 
 

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 A 
 

DRAINAGE PLAN 
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APPENDIX B 
 

POST DEVELOPMENT HydroCAD CALCULATIONS 
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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

Page 138



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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Type II 24-hr 25 Year  Rainfall=4.90"McQuinn Lamoine Gravel Pit - Post Dev
  Printed  9/12/2012Prepared by Walsh Engineering Associates, Inc.

Page 3HydroCAD® 9.10  s/n 01350  © 2010 HydroCAD Software Solutions LLC

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 
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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. 
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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    

 

Page 154



 

 

 

 

 

 

APPENDIX B 
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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 
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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).   

Page 157



 

 
 

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. 
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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. 
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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. 
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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.   
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Attachment A 
 

INSPECTION FORM 
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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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APPENDIX C 

 

Restoration Cost Estimate 
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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. 
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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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TABLE 1 

 

Restoration Cost Summary 

MacQuinn Kittridge Pit 
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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 

Page 175



04-0421.1 W 
November 30, 2012 

 
 
 

4 

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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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. 
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APPENDIX B 
Site Location Map/ Protected Natural Resources Plan/ Published Mapping
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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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04-0421.1 W 
November 30, 2012 

 
 

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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04-0421.1 W 
November 30, 2012 

 
 

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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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.   
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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. 
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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

jenn



Town of Lamoine-Property Tax Receipt 

Received From:

Assessed Owner

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

jenn
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