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City Council Workshop & Meeting 
October 18, 2021 

Agenda 
                                                                                                               
 

5:30 P.M.  City Council Workshop 

A. Downtown Strategy – Jay Brenchick, Eric Cousens, Glen Holmes (30 minutes)  
B. Chapter 46 Street Names & Numbering – Rosemary Mosher (20 minutes) 
C. General Assistance Maximums Ordinance Amendment – Jeff Tardif (10 minutes) 
D. Executive Session - Legal discussion, pursuant to 1 M.R.S.A. Sec. 405(6)(E). 
E. Executive Session - Personnel matter, pursuant to 1 M.R.S.A. Sec 405(6)(A). 
 
7:00 P.M.  City Council Meeting - Roll call votes will begin with Councilor Gerry 
 
Pledge of Allegiance   

I. Consent Items - All items with an asterisk (*) are considered routine and will be enacted by one 
motion.  There will be no separate discussion of these items unless a Council member or a citizen so 
requests, in which event, the item will be removed from the Consent Agenda and considered in its 
normal sequence on the agenda.  

 
1. Order 110-10182021* 

Confirming Chief Moen’s appointment of Isaac LaBonte as Constable with Firearm for the City of 
Auburn. 
 

2. Order 111-10182021* 
Accepting the transfer of $2,210.50 forfeiture assets in Rem in U.S. Currency to the Auburn Police 
Department (Androscoggin Superior Court Docket No. CV-18-051 Kenneth Gardner. 
 

3. Order 112-10182021* 
Authorizing the City Clerk to waive the $150 Business License Fee for the Danville Junction Grange. 
 

II. Minutes – September 20, 2021, Regular Council Meeting 
 
III. Communications, Presentations and Recognitions  

• Pedestrian Safety Month 

• Proclamation – Domestic Violence Awareness Month 
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• ARPA Ad hoc Committee Update 

• Delivery of Final Lake Auburn Study Report 

• Bring Auburn Back 

• Council Communications (about and to the community) 
 
IV. Open Session – Members of the public are invited to speak to the Council about any issue directly 

related to City business or any item that does not appear on the agenda.   
                  

V. Unfinished Business - None 
 

VI. New Business  
 

1. Order 113-10182021 
Amending the Comprehensive Plan Recreation and Open Space Chapter. Public Hearing. 

 
2. Ordinance 35-10182021 

Amending Auburn’s Code of Ordinances, Appendix A - Fees and Charges. Public hearing and first 
reading. 
 

VII. Open Session - Members of the public are invited to speak to the Council about any issue directly 
related to City business or any item that does not appear on the agenda 
 

VIII. Reports (from sub-committees to Council) 
a. Mayor’s Report  
b. City Councilors’ Reports  
c. City Manager Report 
d. Jill Eastman, Finance Director – September 2021 

 
IX. Executive Session  
 

• Economic development, pursuant to 1 M.R.S.A. Sec. 405(6)(C). 
 
X. Adjournment 
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Council Workshop or Meeting Date:  October 18, 2021      
 
Author:  Jay Brenchick  
 

Subject: Downtown Revitalization Plan  
 
Information:  A presentation of the Five-Year Downtown Revitalization Plan  
 
 
 
City Budgetary Impacts:  A number of budgetary scenarios dependent upon phasing and approval of various 
CIP, infrastructure, and economic development projects.   
 
 
Staff Recommended Action:  The plan is a compilation of current projects and goals within the accepted 2019 

Auburn Strategic Plan. No action is necessary.  

 
Previous Meetings and History: N/A  
 
 
City Manager Comments:  
 
 

I concur with the recommendation.  Signature:   
 
Attachments:  
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Council Workshop or Meeting Date:  October 18, 2021      
 
Author:  Rosemary Mosher  
 

Subject:  Proposed Ordinance Amendment, Chapter 46 – Streets, Sidewalks and Other Public Places  
 
Information:  Auburn currently has two small Ordinance sections pertaining to street naming and addressing.  
With guidance from Maine 911, staff has created an Addressing ordinance section to replace these two 
sections.  The new section will provide guidance for both staff and the public, conform with addressing 
requirements, as established by the Maine Public Utilities Commission, and enhance the rapid location of 
properties in an emergency or call for law enforcement, fire, rescue, and emergency medical services in 
Auburn.    
 
City Budgetary Impacts:  None  
 
 
Staff Recommended Action: Discussion with action to follow at the next City Council Meeting  
 
 
Previous Meetings and History: N/A  
 
 
City Manager Comments:  
 
 

I concur with the recommendation.  Signature:   
 
Attachments:  
Current Ordinance Section 46-56  
Current Ordinance Section 46.182.6.1 
Proposed Addressing Ordinance 



PART II - CODE OF ORDINANCES 
Chapter 46 - STREETS, SIDEWALKS AND OTHER PUBLIC PLACES 

ARTICLE III. STREET NAMES AND NUMBERING 
 

 

 

Auburn, Maine, Code of Ordinances    Created: 2021-05-26 17:30:35 [EST] 

(Supp. No. 20) 

 
Page 1 of 1 

ARTICLE III. STREET NAMES AND NUMBERING 

Sec. 46-59. Building numbers. 

(a) The city engineer shall establish in writing systematized rules for assigning numbers to all houses and 
commercial buildings in the city and to each such house and commercial building.  

(b) Odd numbers shall be assigned on the right side and even numbers on the left side of streets, beginning with 
the lowest number and proceeding in sequence with higher numbers.  

(c) The owner of every house or commercial building shall, within ten days of receiving notice from the city 
engineer of the number assigned to such house or commercial building, affix to its main entrance fronting on 
the street a metallic or other suitable number at least three inches in height. If such house or commercial 
building possesses no entrance fronting on the street, such number shall be placed on some other 
conspicuous portion of the building.  

(d) The city engineer may for good cause revise from time to time the rules under which house numbers are 
assigned, and shall give notice of the change to persons affected in the same manner that notice is given of 
numbers originally assigned. The owner of every house or commercial building shall, within 60 days of 
receiving notice from the city engineer of the new number assigned, affix such number to such house or 
commercial building in the manner provided for by subsection (c) of this section with respect to numbers 
originally assigned.  

(e) No person shall remove, obliterate, mar, deface or destroy any house or building number attached to or 
painted on such house or building as required to be displayed.  

(Code 1967, § 27-1.17) 

Sec. 46-60. Tampering with street name signs. 

No person shall injure, damage, deface, break, take down or remove or in any manner interfere with any 
street name sign placed in a street under authority of the city council, except a public official or employee for 
repair or replacement purposes. No person shall place any street name signs on any street except by authority of 
the city council.  

(Code 1967, § 27-1.23) 

Secs. 46-61—46-78. Reserved. 
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Sec. 46-182. Sidewalks and other walkways. 

It is the policy of the city to encourage developers to construct sidewalks as part of all new residential and 
commercial projects in order to enhance the quality of life, area aesthetics and neighborhood integrity, and to 
promote alternative, nonmotorized modes of transportation.  

(1) Sidewalks with esplanades shall be provided along one side of all local streets and both sides of all 
collector, commercial and industrial streets, and shall connect with the existing sidewalk network in 
the vicinity of the development.  

(2) The planning board may require walkways in open space or recreation areas that are designed to link 
residential units with recreational and commercial facilities, other common facilities, school bus stops, 
and existing sidewalks and walkways in the vicinity.  

(3) Sidewalks and walkways shall be clear and free of encumbrances.  

(4) Areas within street rights-of-way which are reserved for future sidewalks and esplanades shall be 
designed and graded to the standards and specifications contained in this article.  

(5) Esplanades shall be sloped at one-half inch per foot from the sidewalk to the street curb and shall be 
loamed, seeded and mulched in accordance with the city's design standards.  

(6) The planning board may waive the requirement to build sidewalks under the following circumstances:  

a. When the developer can demonstrate to the planning board's satisfaction that the nature of the 
development does not lend itself to pedestrian uses by the residents, employees or the public;  

b. When the developer can demonstrate that the cost of building the sidewalk makes the project 
financially impossible (i.e., the developer has sufficient financing for the project except for the 
cost directly attributable to the construction of the sidewalks);  

c. With respect to residential developments, if there are no existing sidewalks in the proximity of 
the development and the city has no plans to construct sidewalks that would connect to the 
proposed development, the planning board may waive the requirement at the developer's 
request. If the city does have plans to construct new sidewalks that would connect to the 
proposed development, then the planning board shall require the developer to place an amount 
in interest bearing escrow sufficient to fund the cost of constructing sidewalks within the 
development. If the city has not budgeted the new connecting sidewalk within five years after 
the development has been completed, at the request of the developer to the city manager, the 
city shall return the money held in escrow, plus interest.  

1. Street names. 

(i) Streets that join and are in alignment with existing streets shall bear the same 
name. Names of new streets shall not duplicate, nor bear phonetic 
resemblance to the names of existing streets and roads within the city. Names 
of new streets to be accepted by the city shall be subject to the approval of 911 
and the city council. Names of new streets that are not to be accepted by the 
city shall be subject to the approval of 911 and the planning board.  

(ii) Initial street name signs shall be furnished and installed by the city with the 
cost of such installation being borne by the developer.  

2. Traffic control devices. All initial signing and pavement markings required for the proper 
control of pedestrian, bicycle and vehicular traffic within the development shall be paid for 
by the developer. The city shall furnish and install all such devices. The types and locations 
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of all such devices shall be determined by the police chief and public works director, and 
shall be in conformance with the Manual on Uniform Traffic Control Devices, current 
revision.  

(Ord. of 2-26-2002, § 5.1) 
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ARTICLE III. STREET ADDRESSING 1 

The purpose of this ordinance is to conform to state 9-1-1 standards, as established by 2 

the Maine Public Utilities Commission, and enhance the rapid location of properties in 3 

an emergency or call for law enforcement, fire, rescue, and emergency medical services 4 

in Auburn.  5 

Sec. 46-59. Authority  6 

a. The Addressing Officer, as designated by the City Manager, is authorized to 7 

assign road names and street numbers to all properties, both on existing and 8 

proposed roads in accordance with this ordinance. The City Manager may 9 

designate a second addressing officer as needed.   10 

b. The Addressing Officer is responsible for and authorized to provide all required 11 

addressing information to the state agency responsible for the implementation of 12 

9-1-1 service.   13 

Sec. 46-60. Definitions  14 

a. For the purpose of this chapter only, the following definitions apply:  15 

1. Addressable structure means any permanent building used for human 16 

habitation or gathering or any commercial or industrial structure. 17 

2. Road means any highway, road, street, avenue, lane, fire lane, private way, a 18 

Planning Board approved right-of-way or similar paved, gravel, or dirt ways.  19 

3. Street Numbers means addresses assigned for the purpose of physical 20 

location and Enhanced 9-1-1  21 

4. Building means a residential, commercial or industrial building that will be 22 

occupied by one or more persons.  This excludes sheds and accessory 23 

structures that do not contain dwellings or businesses and are not places 24 

where the general public gather.  25 

Sec. 46-61. Naming System  26 

a. All roads that serve three or more addressable structures will be named 27 

regardless of whether the ownership of the road is public or private.  28 

b. Assignment of a road name does not constitute or imply acceptance of the road 29 

as a public way.  30 

c. The following criteria will govern the naming system:  31 

1. No two roads will be given the same or similar name (Ex. Pine Road and 32 

Pine Lane).  33 

2. No two roads will have similar sounding names (Ex. Beech Lane and Peach 34 

Lane, Beech Lane and Beach Lane).  35 

3. Each road will have the same name throughout its entire length.   36 
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4. Special characters such as hyphens, apostrophes, periods, or decimals will 37 

not be allowed.  38 

5. Single family dwellings and single lot access driveways will not be named 39 

unless road naming is required as part of a Planning Board condition of 40 

approval (if required), or if the Addressing Officer deems it necessary for 41 

emergency response purposes.   42 

6. No road name may duplicate or be similar sounding to road names in the 43 

City of Lewiston or the Town of Poland. 44 

Sec. 46-62. Road Name Signs  45 

a. Road name signs must be in compliance with the following:  46 

1. Road name signs are to be furnished and installed by the developer of a new 47 

public or private road, and by the private road owner(s) for existing private 48 

roads.  49 

2. The material, size, and location of road name signs are to be approved by the 50 

Commissioner of Public Works.  51 

3. Road name signs for private roads will include “private” or an abbreviation 52 

thereof on the sign.  53 

4. Road name signs must be posted at intersections.    54 

5. Private road owners must maintain the sign as well as surrounding vegetation 55 

to allow for proper visibility of the signs from all directions.   56 

6. Road name signs must have a name that is approved by the Addressing 57 

Officer.  58 

7. No person shall injure, damage, deface, break, take down or remove or in any 59 

manner interfere with any street name sign placed in a street under authority 60 

of the city council, except a public official or employee for repair or 61 

replacement purposes. No person shall place any street name signs on any 62 

street except by authority of the city council. 63 

Sec. 46-63. Numbering System  64 

a. The following criteria will govern the street numbering system:  65 

1. Odd numbers will appear on the right side of the road, in ascending order. 66 

Even numbers will appear on the left side of the road, in ascending order.   67 

2. All numbers will radiate from the center of the city, beginning from the 68 

intersection of Court Street, Union Street, and Minot Avenue. Numbering will 69 

begin at the intersection nearest to the point of origin.   70 

3. For dead end roads, numbering will originate at the intersection of the 71 

adjacent road and terminate at the dead end.  72 

4. For all new subdivisions and developments where possible, street numbers 73 

will be assigned every 25 (twenty-five) feet along both sides of the road.  74 

5. Street numbers may not be based on zoning or lot road frontage.   75 
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6. In cases where using a numbering interval is not possible, the Addressing 76 

Officer will assign the building the most appropriate street number relative to 77 

its location and the street numbers of neighboring buildings.  78 

7. The number assigned to each building will be that of the numbering interval 79 

falling closest to the center of the driveway or to the location of the front door.   80 

8. Street numbers for buildings that have a front door facing one road and the 81 

driveway accessing another will be determined based on the ease of location 82 

for emergency responders.   83 

9. Every building with more than one principle use or occupancy, except 84 

Apartment or Accessory Dwelling Unit, will have a separate number for each 85 

use or occupancy. Duplexes will have two separate numbers. Apartment 86 

buildings and accessory dwelling units will have one street number with 87 

apartment numbers (Ex. 235 Maple Road, Apt 1 and 2).   88 

10. Alpha-numeric (Ex. 4A) and fractional numbers (Ex. 4½) are prohibited.   89 

11. If new numbers are required on a road that does not conform to 9-1-1 90 

standards, the road will be renumbered subject to approval of the City 91 

Manager.  92 

b. Numbering in Special Developments  93 

1. Cul-de-sacs will be dissected from the middle of the road. Buildings on the left 94 

of the cul-de-sac will be numbered with even numbers. Buildings on the right 95 

will be numbered with odd numbers. Numbers must not wrap around the cul-96 

de-sac in case of future road extension (Ex. all even numbers around the cul-97 

de-sac are prohibited).   98 

2. Single family homes with attached secondary dwelling units will use the 99 

primary residence address and a unit designation following. (Ex. 76 100 

Somewhere Road, Units 1 and 2).  101 

3. Two single family homes with a shared driveway will use the primary 102 

residence address and a unit designation following. (Ex. 76 Somewhere 103 

Road, Units 1 and 2), unless Addressing Officer deems it necessary for 104 

emergency response purposes to issue a second number.  In cases where 105 

the structures are more than 75 feet from, or not visible from the road, an 106 

approved sign or post bearing the street number will be installed and 107 

maintained out of the right of way, at the intersection of the at the road 108 

servicing the property.   109 

4. Unit numbers will driveway entrance and be placed on both structures.  If the 110 

structures are more than 75 feet from, or not visible from any driveway 111 

intersection, an approved sign or post bearing the unit number will be 112 

installed and maintained at the intersection.   113 

5. A detached Secondary Dwelling unit located on a shared lot of record with a 114 

separate driveway will be issued a separate street number.  115 
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6. Apartment Buildings will be numbered with one street number followed by 116 

apartment numbers. The apartment building number must be clearly 117 

displayed on the building exterior. For multi-unit buildings with more than one 118 

entrance and/or common area, a sign must be provided at each entrance and 119 

must indicate what units are served by the entrance.    120 

7. Commercial Buildings or Offices located in one primary building will be 121 

numbered with one number followed by suite or unit numbers.  122 

c. Street Number Display  123 

1. All owners of buildings will display and maintain in a conspicuous place on 124 

said building, or near the paved road, the assigned street numbers in the 125 

following manner:  126 

i. All buildings must bear a distinctive street number in accordance with the 127 

number assigned by the City Addressing Officer.    128 

ii. No person may affix, or allow to be affixed, a different street number 129 

from the one designated on the street-numbering map.  130 

iii. The number must be plainly visible from the road.   131 

iv. The number must be displayed on the front of the residence or building 132 

in the vicinity of the front door or entry and/or the side facing the road.  133 

v. Numbers must be of a color that contrasts with the background color and 134 

must be a minimum of 4 inches in height. Numbers must be visible at all 135 

times of the year, night or day, and in all weather conditions.  136 

vi. Where the building is over 75 (seventy-five) feet from the edge of the 137 

road, the assigned number must be displayed:  138 

(1) on a post, fence, wall, mailbox, or on some structure at the 139 

property line adjacent to the walk or access drive to the building.  140 

The post/sign is not considered a structure which must conform 141 

to zoning ordinance setbacks.  142 

(2) in a visible location outside of the Town’s right-of-way unless for 143 

unique visibility reasons the sign may be located within the outer 144 

right of way limits with the written permission of the Public Works 145 

Director prior to installation.   146 

(3) such that vegetation surrounding the sign is maintained to allow 147 

for visibility of the sign from all directions.  148 

vii. Street number and unit number must be displayed on Secondary 149 

Dwelling units that are located on the same lot as the primary dwelling 150 

unit.  151 

viii. For multi-unit buildings, the building number must be displayed on the 152 

exterior of the building. If more than one entrance and/or common area 153 

exists, a sign must be provided at each entrance and must indicate what 154 

units are served by each entrance.  155 
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Sec. 46-64. New Construction and Subdivisions  156 

a. A Road Naming application must be submitted to the Addressing Officer with the 157 

proposed road name prior to a sub-division approval being granted. The 158 

applicant will show the approved road name on the subdivision final plan. The 159 

applicant will mark on the plan every 25 (twenty-five) feet, using lines or dots, in 160 

the center of the roadway to aid the assignment of street numbers to buildings 161 

subsequently constructed.   162 

b. Whenever any building is constructed or developed it will be the duty of the 163 

property owner to obtain a street number from the Addressing Officer as soon as 164 

the driveway is constructed, and construction of the building starts.   165 

c. A number will be displayed on a temporary post outside of the right of way but 166 

visible from the road within 30 days of receiving the street number.    167 

d. Final numbers must be installed prior to issuance of a Certificate of Occupancy.  168 

e. If new construction on an unnamed road creates two or more principal buildings 169 

on the road, the roadway must be named in accordance with Section 46.61. and 170 

a Road Naming application must be filed to the Addressing Officer.  171 

Sec. 46-65. Lot Splits.   172 

a. When a lot split causes a Secondary Unit to become the Primary Unit on a newly 173 

created lot, it will be the duty of the property owner to request a street number 174 

from the Addressing Officer.  175 

b. In cases with a shared driveway if the Addressing officer deems it necessary for 176 

emergency response purposes, the shared driveway may be named as a private 177 

road, and both units re-addressed in accordance with Section 46.63  178 

Sec. 46-66. Unnamed Existing Private Roads.   179 

a. The Addressing Officer may require private unnamed roads to be named for 180 

emergency response purposes.  The Addressing Officer will notify road owner(s).  181 

Upon notification the road owner(s) will have 30 days to apply for a road name. If 182 

the owner(s) fail to file a Road Naming application the Addressing Officer will 183 

assign a name to the road in accordance with the provisions of this ordinance.   184 

b. The owner(s) of a private, unnamed road may voluntarily apply to the Addressing 185 

Officer to name the road. 186 

Sec. 46-67.  Road Name Change.  187 

a. The owner(s) of a private road may apply to change a road name. The property 188 

owner(s) must notify all property owners with frontage on the private road of the 189 

application.   190 

Sec. 46-68. Effective Date of Street Address  191 
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a. The Addressing Officer will notify in writing each affected property owner and the 192 

US Postal Service, Emergency Services, and City Departments of a new or 193 

changed road name or street number.   194 

b. The road owner(s) and/or property owner(s) assigned a new road name or street 195 

number address must post or display the new road name and/or street numbers, 196 

within 30 (thirty) days of issuance of the notification.   197 

Sec. 46.69. Enforcement  198 

a. Any person who, after being notified by the Addressing Officer, any law 199 

enforcement officer of the City, or the Code Enforcement Officer fails to comply 200 

with any of the provisions of this chapter will be subject to a fine of $150.00 (one 201 

hundred fifty dollars) per violation, per day.   202 
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Council Workshop or Meeting Date:   10/18/2021      
 
Author:   Jeff Tardif, General Assistance Manager – Health & Social Services 
 

Subject:   Adoption of Appendices for General Assistance, Effective 10/1/2021 through 9/30/2022 
 
Information:  I’m seeking the approval of the new General Assistance maximums.  They are:  Appendix A (the 
GA overall maximums), Appendix B (the food maximums), and Appendix C (Lewiston / Auburn MSA Rental 
Maximums).  Once the appendices A-C are adopted, they will replace the FY 20/21 maximums for those 
appendices. 
 
These maximums are established as a matter of State law based on certain federal and HUD fair market values.  
These appendices are filed with the Department of Health and Human Services (DHHS) in compliance with Title 
22, M.R.S.A. § 4305(4). 
 
**By adopting the new appendices A-C, the program will be in compliance and receive the 70% 
reimbursement from the State** 
 
City Budgetary Impacts:  The overall maximums (Appendix A) is an average increase of $8.00 per 
person/household per month.  The food maximums (Appendix B) is an average increase approximately $38.00 
per individual per month.  And the housing maximums (Appendix C) is an average increase of $22.00 per 
household per month.  There are no changes in appendices D-H. 
 
Staff Recommended Action:  Approval of changes to the General Assistance Appendices A-C as required by 
State statue and ordinance.  For public hearing.  First reading:  11/01/2021.  Second reading: 11/18/2021  
 
Previous Meetings and History:  This is a yearly approval needed by council when changes are made to the 
appendices 
 
City Manager Comments:  
 

I concur with the recommendation.  Signature:      
 
 
Attachments:  Health & Social Services FY21/22 New Maximums:  
Appendix A, Overall Maximums 
Appendix B, Food Maximums 
Appendix C, Housing Maximums 
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Ordinance & Adoption form for 21-22 



City of Auburn, Maine 

General Assistance Office 
Jeff Tardif, Manager 
60 Court Street  |  Auburn, Maine 04210  www.auburnmaine.gov  |   

207.333.6601    Extension 1411 

 

 

 

 

Pursuant to 22 M.R.S. § 4305(1), the municipal officers of the Municipality of Auburn, after notice and hearing, 

hereby amend the municipal General Assistance Ordinance by repealing and replacing appendices A through H 

of the existing ordinance with the attached appendices A through H, which shall be in effect from October 1, 

2021 through September 30, 2022. This amendment will be filed with the Maine Department of Health & 

Human Services (DHHS) pursuant to 22 M.R.S. § 4305(4), and a copy of the ordinance and amended appendices 

shall be available for public inspection at the municipal office along with a copy of the 22 M.R.S. chapter 1161. 

 

Signed this_____ day of ________________ 2021, by the municipal officers: 

 

 

Holly C. Lasagna, Ward 1     ________________________ 

         (Signature) 

 

 

Timothy B. MacLeod, Ward 2    ________________________ 

         (Signature) 

 

 

Stephen G. Milks, Ward 3     ________________________     

         (Signature) 

 

 

Brian S. Carrier, Ward 4     ________________________     

         (Signature) 

 

 

Leroy G. Walker, Sr., Ward 5    ________________________     

         (Signature) 

 

 

Belinda A. Gerry, At-Large     ________________________    

         (Signature) 

 

 

Katherine E. Boss, At-Large     ________________________    

         (Signature) 

 



City of Auburn, Maine 

General Assistance Office 
Jeff Tardif, Manager 
60 Court Street | Auburn, Maine 04210 | www.auburnmaine.gov         

207.333.6601 | Extension 1411 

 

 

 

***Please review the attached appendices A-C *** 

Budgetary Impacts: 

For Appendix A: The overall maximum was increased slightly this year (see chart below). This is the 

maximum amount that General Assistance can assist for a 30-day period. 

Current Overall Maximums: 

Lewiston/Auburn MSA 

Auburn, Durham, Greene, 

Leeds, Lewiston. Lisbon, 

Livermore, Livermore 

Falls, Mechanic Falls, 

Minot, Poland, Sabattus, 

Turner, Wales 

1 

 

$741.00 

2 

 

$798.00 

3 

 

$1,025.00 

4 

 

$1,287.00 

5 

 

$1,633.00 

 

New Overall Maximums: 

Lewiston/Auburn MSA 

Auburn, Durham, Greene, 

Leeds, Lewiston. Lisbon, 

Livermore, Livermore 

Falls, Mechanic Falls, 

Minot, Poland, Sabattus, 

Turner, Wales 

1 

 

$754.00 

2 

 

$811.00 

3 

 

$1,042.00 

4 

 

$1,335.00 

5 

 

$1,652.00 

 

For Appendix B: The overall food maximums have increased (see chart below). These amounts are set 

by the USDA Thrifty Food Plan and take into effect on October 1st, 2021. 

Number in household Old SNAP amount New SNAP amount 

1 $204.00 $250.00 

2 $374.00 $459.00 

3 $535.00 $658.00 

4 $680.00 $835.00 

5 $807.00 $992.00 

6 $969.00 $1,190.00 

7 $1071.00 $1,316.00 

8 $1224.00 $1,504.00 

 

 

 

 

 



City of Auburn, Maine 

General Assistance Office 
Jeff Tardif, Manager 
60 Court Street | Auburn, Maine 04210 | www.auburnmaine.gov         

207.333.6601 | Extension 1411 
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For Appendix C: The housing maximums had a slight increase this year (see chart below). The 

Department of Housing and Urban Development (HUD) sets these new guidelines based on the fair 

market value of property in our area. 

Current housing maximums: 

Lewiston/Auburn MSA Unheated Heated 

Bedroom Size Weekly Monthly Weekly Monthly 

0 $137.00 $587.00 $160.00 $688.00 

1 $140.00 $603.00 $171.00 $736.00 

2 $181.00 $779.00 $222.00 $953.00 

3 $230.00 $990.00 $280.00 $1203.00 

4 $295.00 $1267.00 $356.00 $1530.00 

 

 

New housing maximums: 

Lewiston/Auburn MSA Unheated Heated 

Bedroom Size Weekly Monthly Weekly Monthly 

0 $140.00 $601.00 $163.00 $701.00 

1 $143.00 $616.00 $174.00 $749.00 

2 $185.00 $796.00 $226.00 $970.00 

3 $241.00 $1,038.00 $291.00 $1,251.00 

4 $299.00 $1,285.00 $360.00 $1,549.00 

 

 

 

 

 
 



 

 

Holly C. Lasagna, Ward One 
Brian S. Carrier, Ward Four 
Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 
Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 
Leroy G. Walker, Ward Five 
Jason J. Levesque, Mayor 

City Council Ordinance 

ORDINANCE 

IN CITY COUNCIL 
 
Be it Ordained, that the City Council hereby amends Chapter 24, Article II, Division 1, Sec. 24-23 
of the General Assistance Ordinance Annual Adjustment of Maximum Benefits to incorporate 
the following maximum levels of assistance to be effective on and after October 1, 2021 
through September 30, 2022, as follows: 
 
Sec. 24-23. - Annual adjustment of maximum benefits.  
(a)   Each year the Maine Municipal Association provides the city three appendices providing 

maximum benefits applicable for the period beginning October 1 and ending September 30 
as mandated by state law and based on certain federal values effective on October 1 of each 
year, as follows:  

(1)  Appendix A, a listing of overall maximum levels of general assistance relating to all 
Maine municipalities.  

(2)   Appendix B, a listing of maximum levels of assistance for food.  

(3)   Appendix C, a listing of maximum levels for heated and unheated housing.  

(b)  The portion of these annual appendices applicable to the city, as adopted each year by the 
city council, are made a part of this chapter as though fully set forth herein and a copy 
thereof is available in the Office of the City Clerk.  

Editor's note— The appendices referred to in this section are not codified but are available in 
the office of the city clerk.  
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Council Workshop or Meeting Date:  October 18, 2021 
 
Subject:  Executive Session 
 
Information: Legal discussion, pursuant to 1 M.R.S.A. Section 405(6)(E). 
 
Executive Session:  On occasion, the City Council discusses matters which are required or allowed by State law to be considered in executive 
session.  Executive sessions are not open to the public.  The matters that are discussed in executive session are required to be kept confidential 
until they become a matter of public discussion.  In order to go into executive session, a Councilor must make a motion in public.  The motion 
must be recorded, and 3/5 of the members of the Council must vote to go into executive session.  An executive session is not required to be 
scheduled in advance as an agenda item, although when it is known at the time that the agenda is finalized, it will be listed on the agenda. The 
only topics which may be discussed in executive session are those that fall within one of the categories set forth in Title 1 M.R.S.A. Section 405(6).  
Those applicable to municipal government are: 
 
A. Discussion or consideration of the employment, appointment, assignment, duties, promotion, demotion, compensation, evaluation, 
disciplining, resignation or dismissal of an individual or group of public officials, appointees or employees of the body or agency or the investigation 
or hearing of charges or complaints against a person or persons subject to the following conditions:  
(1) An executive session may be held only if public discussion could be reasonably expected to cause damage to the individual's reputation or the 
individual's right to privacy would be violated; 
(2) Any person charged or investigated must be permitted to be present at an executive session if that person so desires; 
(3) Any person charged or investigated may request in writing that the investigation or hearing of charges or complaints against that person be 
conducted in open session. A request, if made to the agency, must be honored; and  
(4) Any person bringing charges, complaints or allegations of misconduct against the individual under discussion must be permitted to be present. 
This paragraph does not apply to discussion of a budget or budget proposal;  
 
B. Discussion or consideration by a school board of suspension or expulsion of a public school student or a student at a private school, the cost of 
whose education is paid from public funds, as long as:  
(1) The student and legal counsel and, if the student is a minor, the student's parents or legal guardians are permitted to be present at an executive 
session if the student, parents or guardians so desire;  
 
C. Discussion or consideration of the condition, acquisition or the use of real or personal property permanently attached to real property or 
interests therein or disposition of publicly held property or economic development only if premature disclosures of the information would 
prejudice the competitive or bargaining position of the body or agency;  
 
D. Discussion of labor contracts and proposals and meetings between a public agency and its negotiators. The parties must be named before the 
body or agency may go into executive session. Negotiations between the representatives of a public employer and public employees may be open 
to the public if both parties agree to conduct negotiations in open sessions;  
 
E. Consultations between a body or agency and its attorney concerning the legal rights and duties of the body or agency, pending or contemplated 
litigation, settlement offers and matters where the duties of the public body's or agency's counsel to the attorney's client pursuant to the code of 
professional responsibility clearly conflict with this subchapter or where premature general public knowledge would clearly place the State, 
municipality or other public agency or person at a substantial disadvantage;  
 
F. Discussions of information contained in records made, maintained or received by a body or agency when access by the general public to those 
records is prohibited by statute; 
 
G. Discussion or approval of the content of examinations administered by a body or agency for licensing, permitting or employment purposes; 
consultation between a body or agency and any entity that provides examination services to that body or agency regarding the content of an 
examination; and review of examinations with the person examined; and  
 
H. Consultations between municipal officers and a code enforcement officer representing the municipality pursuant to Title 30-A, section 4452, 
subsection 1, paragraph C in the prosecution of an enforcement matter pending in District Court when the consultation relates to that pending 
enforcement matter.  
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Council Workshop or Meeting Date:  October 18, 2021 
 
Subject:  Executive Session 
 
Information: Personnel matter, pursuant to 1 M.R.S.A. Section 405(6)(A). 
 
Executive Session:  On occasion, the City Council discusses matters which are required or allowed by State law to be considered in executive 
session.  Executive sessions are not open to the public.  The matters that are discussed in executive session are required to be kept confidential 
until they become a matter of public discussion.  In order to go into executive session, a Councilor must make a motion in public.  The motion 
must be recorded, and 3/5 of the members of the Council must vote to go into executive session.  An executive session is not required to be 
scheduled in advance as an agenda item, although when it is known at the time that the agenda is finalized, it will be listed on the agenda. The 
only topics which may be discussed in executive session are those that fall within one of the categories set forth in Title 1 M.R.S.A. Section 405(6).  
Those applicable to municipal government are: 
 
A. Discussion or consideration of the employment, appointment, assignment, duties, promotion, demotion, compensation, evaluation, 
disciplining, resignation or dismissal of an individual or group of public officials, appointees or employees of the body or agency or the investigation 
or hearing of charges or complaints against a person or persons subject to the following conditions:  
(1) An executive session may be held only if public discussion could be reasonably expected to cause damage to the individual's reputation or the 
individual's right to privacy would be violated; 
(2) Any person charged or investigated must be permitted to be present at an executive session if that person so desires; 
(3) Any person charged or investigated may request in writing that the investigation or hearing of charges or complaints against that person be 
conducted in open session. A request, if made to the agency, must be honored; and  
(4) Any person bringing charges, complaints or allegations of misconduct against the individual under discussion must be permitted to be present. 
This paragraph does not apply to discussion of a budget or budget proposal;  
 
B. Discussion or consideration by a school board of suspension or expulsion of a public school student or a student at a private school, the cost of 
whose education is paid from public funds, as long as:  
(1) The student and legal counsel and, if the student is a minor, the student's parents or legal guardians are permitted to be present at an executive 
session if the student, parents or guardians so desire;  
 
C. Discussion or consideration of the condition, acquisition or the use of real or personal property permanently attached to real property or 
interests therein or disposition of publicly held property or economic development only if premature disclosures of the information would 
prejudice the competitive or bargaining position of the body or agency;  
 
D. Discussion of labor contracts and proposals and meetings between a public agency and its negotiators. The parties must be named before the 
body or agency may go into executive session. Negotiations between the representatives of a public employer and public employees may be open 
to the public if both parties agree to conduct negotiations in open sessions;  
 
E. Consultations between a body or agency and its attorney concerning the legal rights and duties of the body or agency, pending or contemplated 
litigation, settlement offers and matters where the duties of the public body's or agency's counsel to the attorney's client pursuant to the code of 
professional responsibility clearly conflict with this subchapter or where premature general public knowledge would clearly place the State, 
municipality or other public agency or person at a substantial disadvantage;  
 
F. Discussions of information contained in records made, maintained or received by a body or agency when access by the general public to those 
records is prohibited by statute; 
 
G. Discussion or approval of the content of examinations administered by a body or agency for licensing, permitting or employment purposes; 
consultation between a body or agency and any entity that provides examination services to that body or agency regarding the content of an 
examination; and review of examinations with the person examined; and  
 
H. Consultations between municipal officers and a code enforcement officer representing the municipality pursuant to Title 30-A, section 4452, 
subsection 1, paragraph C in the prosecution of an enforcement matter pending in District Court when the consultation relates to that pending 
enforcement matter.  
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Council Workshop or Meeting Date:   October 18, 2021   Order: 110-10182021 
 
Author:  Jason D. Moen, Chief of Police 
 

Subject:  Confirm Chief Moen’s appointment of Isaac Labonte as a Constable with firearm for the Auburn Police 
Department. 
 
Information:  The Auburn Police Department requests the City Council appointment of Isaac Labonte as a 
Constable with firearm for the Auburn Police Department. 
 

 
City Budgetary Impacts:  N/A 
 

 
Staff Recommended Action: Motion to confirm Chief Moen’s appointment of Isaac Labonte as a Constable with 
firearm for the Auburn Police Department, 
 

 
Previous Meetings and History: None 
 

 
City Manager Comments:  
 
 

I concur with the recommendation.  Signature:              
 

Attachments:  
 
 

 



 

 

Holly C. Lasagna, Ward One 

Brian S. Carrier, Ward Four 

Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 

Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 

Leroy G. Walker, Ward Five 

Jason J. Levesque, Mayor 

City Council Order 

ORDER 110-10182021 

IN CITY COUNCIL 

 

ORDERED, that the City Council hereby confirms Chief Moen’s appointment of Isaac Labonte as 

a Constable with firearm for the Auburn Police Department.  
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Council Workshop or Meeting Date:   October 18, 2021  Order: 111-10182021 
 
Author:  Jason D. Moen, Chief of Police 
 

Subject:  Transfer of Forfeiture Assets – Kenneth Gardner 
 
Information:  In May 2014, the Auburn Police Department completed a drug investigation and subsequent 
criminal charges of Kenneth Gardner. Gardner had an illegal marijuana grow in his residence beyond the scope 
of his medical marijuana card. After allowing Gardner to keep what was allowable by law, detectives seized 
twelve fully developed plants and 1.7lbs of processed marijuana packaged for sale. Gardner admitted that he 
traveled to various festivals selling marijuana. Gardner was charged with Aggravated Trafficking of Schedule Z 
Drug. Gardner has several prior convictions for trafficking and furnishing drugs to include a federal conviction 
for cocaine trafficking.  
 

 
City Budgetary Impacts:  The State of Maine, Office of the Attorney General, seeks to transfer $2,210.50 U.S. 
Currency to the Auburn Police Department. Funds will be used for ongoing K-9 expenses.  
 

 
Staff Recommended Action: Vote to accept the transfer of $2,210.50. 
 

 
Previous Meetings and History: None 
 

 
City Manager Comments:  
 
 

I concur with the recommendation.  Signature:      
 

Attachments:  
 
 

 



 

 

Holly C. Lasagna, Ward One 

Brian S. Carrier, Ward Four 

Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 

Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 

Leroy G. Walker, Ward Five 

Jason J. Levesque, Mayor 

City Council Order 

ORDER 111-10182021 

IN CITY COUNCIL 

 

ORDERED, that the City Council hereby accepts the transfer of $2,210.50 forfeiture assets in 

Rem in U.S. Currency to the Auburn Police Department (Androscoggin Superior Court Docket 

No. CV-18-051 Kenneth Gardner). 
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Council Workshop or Meeting Date:  October 18, 2021                 Order: 112-10182021 
 
Author:  Sue Clements-Dallaire, City Clerk 
 
Subject:  Waiver of Business License Fee – Danville Grange 
 
Information:  An application and letter for a waiver of business license fee was submitted by representatives of 
the Danville Grange. The fee is $150 for the year.  
 
City Budgetary Impacts: None 
 
 
Staff Recommended Action: Motion to approve waiver of the business license fee 
 
 
Previous Meetings and History: N/A 
 
 
City Manager Comments:  
 
 

I concur with the recommendation.    Signature:                     
 
Attachments:  

• Application 

• Request to waive fees 

• Order  

 











 

 

Holly C. Lasagna, Ward One 

Brian S. Carrier, Ward Four 

Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 

Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 

Leroy G. Walker, Ward Five 

Jason J. Levesque, Mayor 

City Council Order 

ORDER 112-10182021 

IN CITY COUNCIL 

 

ORDERED, that the City Council hereby authorizes the City Clerk to waive the $150 business 

license fee for the Danville Grange food service license. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

Lewiston 

Auburn 
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LEWISTON & AUBURN: WALKING SAFETY  

JOIN US IN IMPROVING SAFETY FOR PEOPLE 
WALKING IN OUR COMMUNITY! 
WHAT:  The cities of Lewiston 
and Auburn are working with 
MaineDOT to improve 
pedestrian safety.  We are 
currently working to hold a 
high visibility education effort 
this October. This effort will 
include a variety of activities. 

EXAMPLE EDUCATIONAL ACTIVITIES 
 Signs and messaging throughout the downtown areas and at high 

pedestrian crash locations 

 Handing out informational materials and pedestrian safety items, such as 
reflective patches for clothing 

 Social media and local news coverage 

 Walking audits with residents and special interest groups, such as school 
students, the elderly, and others who are interested 

 Crosswalk parties to bring awareness and visibility to crossing pedestrians 

 Safety demonstration installations at crosswalks 
 

WHO: A stakeholder team including  representatives from Lewiston 
& Auburn, MaineDOT, Bicycle Coalition of Maine, and others. 

 

WHEN: (roughly) 
OCTOBER 11TH -31ST  

WHY? To reduce 
pedestrian crashes 

WHERE:  Throughout Lewiston & Auburn (see map).   
Specifically along Court Street and Main Street from Minot Ave to Sabattus Street 
and at select intersections. 



 

 

 

 

 

Domestic Violence Awareness & Prevention Month 
 

WHEREAS, for far too long, domestic violence was ignored or treated as a private matter where victims 

were left to suffer in silence without hope of intervention; and 

WHEREAS, domestic violence affects millions of people in the United States regardless of gender, age, 

sexual orientation, race, or religion; and 

WHEREAS, progress has been made to reduce domestic violence, much more must be done; and 

WHEREAS, one in four women and one in ten men have experienced some form of violence by an 

intimate partner in their lifetime and nearly half of all homicides in Maine are related to domestic abuse 

and violence; and 

WHEREAS, progress has been made to reduce domestic violence, much more must be done; and 

WHEREAS, without intervention, children exposed to such violence can suffer serious long-term 

consequences that may include difficulty in school, post-traumatic disorders, alcohol and drug abuse, 

and criminal behavior; and 

WHEREAS, the City of Auburn remains committed to getting victims the help they need, from 

emergency shelter and legal assistance to transitional housing and services for children; and 

WHEREAS, while government must do its part, all Americans can play a role in ending domestic violence. 

Each of us can promote healthy relationships, speak out when we see injustice in our communities, 

stand with survivors we know, and change attitudes that perpetuate the cycle of abuse. We must also 

ensure that survivors of domestic violence know they are not alone, and that there are resources 

available to them. 

NOW, THEREFORE, I, Jason Levesque, Mayor of Auburn, do hereby proclaim the moth of October as 

Domestic Violence Awareness and Prevention Month in Auburn.  

 

 

IN WITNESS WHEREOF, I have hereunto 
set my hand and caused the Seal of the 
City of Auburn, Maine to be fixed this 
18th day of October 2021. 
 

__________________________________ 

Jason Levesque, Mayor      
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Council Workshop or Meeting Date: October 18, 2021   
 
Author: Eric J Cousens, Director of Planning and Permitting 
 
Subject: Lake Auburn Study Delivery to Council 

 
Information: In January of this year, the Council authorized Staff to enter into an agreement with FB 
Environmental Associates for a study of ordinances applicable to the Lake Auburn Watershed (Order 03-
01042021).  The Study outlines it’s purpose as follows:    
 
The City of Auburn commissioned the present study to address a gap in understanding about Lake Auburn’s 
present state compared to a range of future scenarios. In 2021, the City hired the interdisciplinary consultant 
team of FB Environmental Associates, Horsley Witten Group, and the University of Maine to 1) carry out a 
thorough review of existing conditions, standards, regulations, and practices in Lake Auburn and its watershed, 
2) quantify to the greatest extent possible the regulatory, environmental, and economic impacts of the current 
status quo and future scenarios, and 3) evaluate and recommend potential ways forward that maximizes the 
benefits and minimizes the costs of regulatory, environmental, and economic impacts to Lake Auburn, its 
watershed, and the surrounding communities. 
 
A draft of the study was presented to the Council on June 22, 2021 and the document was refined based on 
feedback from the meeting.  The Study provides a balanced review and recommendations for the 
environmental, economic and equity impacts of watershed protection efforts focused on how they impact the 
City of Auburn.  This communication delivers the final study for use by the Council as it sees fit.  Staff looks 
forward to continued discussions and implementation of elements of the study in the coming year.   
 
City Budgetary Impacts:  See study and alternative impacts.   
 
Staff Recommended Action: None needed at this time.  
 
Previous Meetings and History: January 4th and June 22nd 2021 Council Meetings.   
 
City Manager Comments:  
 

I concur with the recommendation.  Signature:    
 
Attachments: Lake Auburn Study. 



October 2021

A Regulatory, 
Environmental, and 
Economic Analysis of 

Water Supply Protection in 
Auburn, Maine

FOR THE CITY OF AUBURN, ME

Photo Credit: Sun Journal
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Executive Summary
Lake Auburn is the only public drinking water supply for 
the Maine cities of Auburn and Lewiston. In recent years, 
signs of declining water quality have given rise to public 
calls for actions that would upend the status quo of the 
last several decades. Some have argued that the author-
ities in charge of ensuring a clean water supply from 
Lake Auburn should protect more of the watershed that 
contributes to the lake. Others have called for the City 
of Auburn, the Auburn Water District, or other authori-
ties to revise the regulatory framework that protects the 
lake from encroaching activities that could contaminate 
it, while still others have proposed proactively building a 
water filtration plant to treat water of more variable qual-
ity. These suggested actions, while not inherently con-
flicting, have not yet been comprehensively examined 
for the potential benefits to Lake Auburn’s water quality, 
nor have the regulatory or economic impacts been ade-
quately considered.

The City of Auburn commissioned the present study to 
address this gap in understanding about Lake Auburn’s 
present state compared to a range of future scenarios. In 
2021, the City hired the interdisciplinary consultant team 
of FB Environmental Associates, Horsley Witten Group, 
and the University of Maine to 1) carry out a thorough 
review of existing conditions, standards, regulations, and 
practices in Lake Auburn and its watershed, 2) quantify 
to the greatest extent possible the regulatory, environ-
mental, and economic impacts of the current status quo 
and future scenarios, and 3) evaluate and recommend 
potential ways forward that maximizes the benefits and 
minimizes the costs of regulatory, environmental, and 
economic impacts to Lake Auburn, its watershed, and the 
surrounding communities. 

This report follows three lines of inquiry examining the 
key aspects of Lake Auburn as a water supply – its regu-
lations, its environment, and its economics. These lines 
of inquiry are treated individually as sections of this 
report, but with the understanding that they are closely 
intertwined and inform each other. Section 1 introduces 
Lake Auburn, outlines the motivation and purpose of the 
study, and gives key background information such as his-
torical context and a summary of current conditions.

Section 2, Analysis of Regulatory Impacts, examines 
the regulatory framework protecting water quality. City 
of Auburn regulations are evaluated through literature 
review and comparative analysis using other water sup-
ply lakes and State and federal models. We found that 
the regulatory framework for the protection of Lake 
Auburn as a water supply is mostly robust and effective. 

We recommend several revisions that will better align the 
regulations with the best available science and State and 
regional norms and apply them more fairly across differ-
ent land uses and activities:

• Align the septic system regulations contained in the 
Lake Auburn Watershed Overlay District Ordinance 
with the best available science and Maine’s septic 
system regulations.

• Develop a clear set of standards for farm manage-
ment that will limit phosphorus loading from com-
mercial agricultural activities.

• Incorporate low impact development requirements 
for new single family residential development.

Section 3, Analysis of Environmental Impacts, ana-
lyzes the environmental impact of various development 
and water quality scenarios for the Lake Auburn water-
shed. The analysis uses a well-documented watershed 
model paired with in-lake empirical formulas to predict 
water quality outcomes under each future scenario. This 
section also reviews recreational uses of the lake, forest 
management, and the history of land purchases for water 
supply protection in the watershed. We find that Lake 
Auburn reached a tipping point in the 2010s where key 
environmental thresholds were reached or passed. In the 
lake, levels of phosphorus – a key nutrient for the growth 
of aquatic algae – rose above 10 parts per billion (aver-
aged annually) and elevated the risk of algae blooms. 
Meanwhile, in the watershed, forested land cover dipped 
below 75% of the land area, meaning that more sources 
of phosphorus contamination, such as impervious sur-
faces, areas of bare soil, and septic systems, were con-
tributing to the lake. Treatment of the lake with alum in 
2019 was successful and achieved a temporary reset in 
lake phosphorus levels.

Looking forward, our model projects existing conditions 
and development rates ahead to 2100 (the “Business as 
Usual” scenario), by which time Lake Auburn will again 
near the tipping point of 10 parts per billion phosphorus, 
even with the regular use of alum treatments. Future sce-
narios that ease restrictions on residential growth will 
result in higher concentrations of phosphorus and higher 
risk of algae blooms. Requiring low impact development 
– innovative techniques that reduce impervious cover 
and encourage stormwater to pass through the ground-
water before reaching the lake, thus filtering out contam-
inants – makes a small but significant positive impact on 
phosphorus and the risk of algae growth.



Section 4, Analysis of Economic Impacts, examines the 
costs and benefits of the same development and water 
quality scenarios for the Lake Auburn watershed that are 
covered by the environmental analysis in Section 3. The 
analysis combines well-established economic methods 
with data on land use and water quality to systemati-
cally evaluate how these scenarios change or reallocate 
costs and benefits. We find that the source of the largest 
increases in benefits in all future scenarios is the increase 
in property taxes collected by Auburn, which climb from 
$3.6 million to $9 million annually in the highest devel-
opment scenario. Meanwhile, the source of the largest 
extra costs is in dealing with declining water quality in 
Lake Auburn, especially treating water in a filtration plant 
which is estimated at over $3 million annually. Table 4-7 
provides a detailed summary of our estimated aggregate 
costs and benefits across all scenarios. We find that the 
added benefits to Auburn are mostly or entirely offset by 
increased costs to Lewiston, resulting in negligible net 
economic benefit to the communities served by Lake 
Auburn.

Section 5 provides a summary of key findings, a discus-
sion on several topics that overlap the regulatory, envi-
ronmental, and economic analyses, and a set of holistic 
recommendations for the City of Auburn and other stake-
holders to consider:

1. The City of Auburn should not seek to ease the cur-
rent resource protection zoning or consider rezon-
ing portions of the watershed for increased density. 
Increased density and new opportunities for residen-
tial development are better suited to other areas of 
Auburn outside of the Lake Auburn watershed.

2. The Auburn Planning Board and City Council should 
take up our recommended ordinance revisions and, 
if acceptable in their current form, adopt them. 
These recommended revisions are fully elaborated 
in Section 2 and in a separate document to the City.

3. The City of Auburn should share the findings on 
aggregate economic impacts with all partners and 
stakeholders for use in an open, transparent, and 
thoughtful public discussion of the fairness, equity, 
and sustainability of the current cost sharing and 
benefit allocations, as well as practical ways forward.

4. The City of Auburn, the Auburn Water District, the 
City of Lewiston, and the Lake Auburn Watershed 
Protection Commission should fully support collab-
orative work with local governments, land trusts, 
private landowners, and other potential partners in 
the upper Lake Auburn watershed to control devel-
opment and limit phosphorus loading.

5. The key Lake Auburn stakeholders should cooper-
atively conduct a comprehensive review and gap 

analysis of current water quality monitoring efforts 
carried out by both the Auburn Water District and 
Bates College in the Lake Auburn watershed. This 
initiative should produce a monitoring plan, create 
a position for a full-time, dedicated data manager, 
continue collaboration with Bates College on stu-
dent-assisted monitoring, and consider creating a 
technical science advisory board to the Lake Auburn 
Watershed Protection Commission to establish or 
maintain key local, State, and regional partnerships 
for review and guidance on water quality issues.

6. Given its high probability of causing a filtration 
waiver violation, a swimming area will likely not be 
feasible for Lake Auburn at any time unless State and 
federal authorities sign off. If a swimming area were 
to be re-instituted at Lake Auburn, we provide many 
actions that would need to take place to ensure that 
the area does not contribute to water quality degra-
dation. Refer to Swimming in Section 3.

7. Allowance of only small watercraft restricted to areas 
away from the water supply intake should continue, 
and improved stabilization techniques at vehicle and 
pedestrian access points along the lake shoreline 
should be implemented, along with clear and effec-
tive barriers to foot and vehicle access. 

8. The Lake Auburn Watershed Protection Commission 
should coordinate with local youth conservation 
groups or AmeriCorps to perform annual mainte-
nance of trails and install best practices that limit 
erosion of trails, especially those sections nearest the 
lake. In addition, surveying how much horse manure 
may be found on the trails to inform a reconsideration 
of horseback riding near the lake is recommended, 
as manure can be a significant nutrient source in suf-
ficient quantities. Finally, it is recommended that the 
City acquire permanent recreational trail easements 
to LAWPC properties with trails for guaranteed public 
access in the future.

9. The Lake Auburn Watershed Protection Commission 
should develop a comprehensive natural resource 
management plan for their lands that focuses firstly 
on drinking water protection and secondly on wild-
life habitat protection, with multiple management 
options offered. The plan should incorporate new 
mapping of critical resources such as streams, wet-
lands, vernal pools, cover types, and rare, threat-
ened, and endangered species present.

10. The Lake Auburn Watershed Protection Commission 
should work with local conservation groups and land 
trusts to purchase land in the watershed outside of 
Auburn. We also recommend that the Commission 
consider putting all their properties into permanent 
conservation.
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1 Introduction & 
Background

This section describes the motivation, purpose, objectives, and structure of 
this study. Here, we also summarize background information to set the stage 
for subsequent sections that detail the analyses of regulatory, environmental, 
and economic impacts. While the three sections on regulatory, environmen-
tal, and economic analyses are separated, much of their content overlaps or is 
interconnected. The final section of this report aims to pull together the three 
analyses into a series of synthesized conclusions and recommendations that 
the cities and water districts can use to make informed management decisions 
for the future.

Photo Credit: All Trails
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Purpose & Report Structure
Located entirely within the City of Auburn, Maine, Lake 
Auburn is the sole public water supply for over 39,000 
consumers residing in Auburn, Lewiston, and a portion 
of Poland (Figure 1-1). Its history as a public water sup-
ply dates back to the 1870s, since which time many ded-
icated public servants, water quality professionals, and 
everyday citizens have reckoned with the complexities of 
planning for and protecting Lake Auburn as a high quality 
drinking water source. Faced with declining water qual-
ity in Lake Auburn in the last decade, the authorities in 
charge of supplying potable public drinking water from 
Lake Auburn have invested in several studies aimed at 
re-evaluating management approaches and decisions 
with respect to public water supply protection. The cur-
rent report aims to provide a comprehensive analysis 
of the regulatory, environmental, and economic bene-
fits and costs for scenarios that will maximize long-term 
public water supply protection of Lake Auburn, which the 
cities and water districts can use to make informed man-
agement decisions for the future. 

For this report, the City of Auburn contracted the inter-
disciplinary consultant team of FB Environmental Asso-
ciates, Horsley Witten Group, and the University of Maine 
to 1) carry out a thorough review of existing conditions, 
standards, regulations, and practices in Lake Auburn and 
its watershed, 2) quantify to the greatest extent possible 
the regulatory, environmental, and economic impacts of 
the current status quo and future scenarios, and 3) eval-
uate and recommend potential ways forward that maxi-
mizes the benefits and minimizes the costs of regulatory, 
environmental, and economic impacts to Lake Auburn, 
its watershed, and the surrounding communities. The 
final recommendations include both specific ordinance 
language improvements for City adoption, as well as 
holistic management changes, for improved public water 
supply protection. The consultant team applied a mix of 
methods and approaches to this complex set of issues, 
including tools from environmental planning, lake man-
agement science, environmental economics, and other 
disciplines and interdisciplinary fields. The common 
theme of all elements of our team’s work is the commit-
ment to unbiased, fact- and science-based data-gather-
ing, analysis, and reporting.

To accomplish this set of objectives, the project team 
conducted three parallel, but intertwined, analyses that 
provide the structure for this report.

Section 2, Analysis of Regulatory Impacts, employs liter-
ature review, comparative analysis, and model standards 
in a critical evaluation of the existing regulatory frame-
work for Lake Auburn. Recommendations for revisions to 
the City of Auburn’s Zoning Ordinance are included in this 
section. As a separate deliverable associated with this 

report, we provided the City of Auburn with suggested 
revisions to existing ordinances directly within those 
applicable documents. The Planning Board and City 
Council may adopt those ordinance amendments at their 
own discretion. 

Section 3, Analysis of Environmental Impacts, uses 
watershed water quality modeling techniques paired 
with in-lake empirical formulas to better understand 
existing water quality and predict water quality outcomes 
under a range of possible future scenarios. This section 
also reviews recreational threats and opportunities, cur-
rent forestry practices, and LAWPC’s land conservation 
strategy.  

Section 4, Analysis of Economic Impacts, estimates the 
economic benefits and costs for a suite of development 
and water quality scenarios for the Lake Auburn water-
shed that were analyzed in Section 3. The analysis utilizes 
well-established economic methods, land use, and water 
quality information to systematically evaluate these 
scenarios.

Lastly, Section 5, Synthesis, Conclusions, and Holistic 
Recommendations, brings together the interconnected 
conclusions of the regulatory, environmental, and eco-
nomic analyses and identifies key messages and broader 
implications for public water supply protection planning. 
The section concludes with holistic recommendations 
aimed at informing the public planning process at the 
highest level.

Background
At present, water supply for drinking water and fire pro-
tection are administered by the Auburn Water District 
(AWD), an independent utility with a board of trustees 
appointed by the Auburn City Council, and the Lewiston 
Water Division (LWD), part of the City of Lewiston Depart-
ment of Public Works. Due to its long history of excel-
lent water quality, Lake Auburn’s water supply has been 
granted a ‘Filtration Avoidance’ waiver (hereafter, filtra-
tion waiver) by the US Environmental Protection Agency 
(EPA) for nearly 30 years, bypassing certain treatment 
requirements under federal drinking water law and sav-
ing the need for costly filtration infrastructure.

The lake and its watershed also provide a wide array of 
recreational opportunities. Recreational fishing is allowed 
on roughly two thirds of the lake. On land, hunting and 
trails-based recreation are allowed on many lands con-
trolled by the Lake Auburn Watershed Protection Com-
mission (LAWPC, or the Commission). Created in 1993 as 
a requirement of the filtration waiver issued to the AWD 
and LWD by the US EPA, LAWPC is an interlocal regulatory 
body with commissioners from all municipalities within 
the Lake Auburn watershed. LAWPC serves to protect the 
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Lake Auburn watershed for the purpose of continuing to 
provide a high quality public water source. LAWPC owns 
and manages many shoreline and watershed proper-
ties for water supply protection, in addition to carrying 
out many other watershed protection activities such as 
stormwater pollution prevention, water quality monitor-
ing, and educational outreach to schools and the public 
at large. Dr. Holly Ewing of Bates College and her collab-
orators collect additional data on Lake Auburn’s water 
quality and lake ecology in cooperation with AWD.

Along with Auburn, four other municipalities – the upper 
watershed towns of Turner, Minot, Hebron, and Buck-
field – comprise the entire watershed area of 11,758 
acres, including Lake Auburn at 2,298 acres (Figure 1-1). 
The Auburn portion of the watershed is the largest at 
7,910 acres and is regulated by City of Auburn ordinances 
including base zoning and resource protection zoning. 
Recognizing that water supply lands deserve special pro-
tection and responding to a request from the AWD, in 1973 
the City of Auburn implemented the Lake Auburn Water-
shed Overlay District to apply controls to agricultural use, 
waste disposal, erosion control, and construction within 
the watershed. Later in 1991, Auburn added the Phospho-
rus Control Ordinance, which further defined controls on 
stormwater that can carry phosphorus to surface waters. 
Shoreland zoning also applies to the lakeshore and to 
key tributaries such as Townsend Brook and the Basin. In 
recent years, there has been public debate about whether 
these restrictions are overly strict beyond what is needed 
to protect water quality, especially in light of a housing 
shortage in Auburn and the surrounding region. The 
counterargument by local groups is that the added risk to 
Lake Auburn’s water quality would greatly outweigh any 
gains from loosening development restrictions.

Public sentiment is divided on whether the City of 
Auburn, the City of Lewiston, and the AWD should invest 
in more stormwater management technologies and 
improvements, more restrictive ordinances and better 
practices, proactive construction of a filtration plant, or 
some mixture of these approaches, and when water qual-
ity problems have arisen, public calls to action have often 
run in conflict with one another. Water quality in Lake 
Auburn continues to be generally excellent, but in 2011-12 
and again in 2018 problems with algae blooms surfaced 
that threatened the filtration waiver. In 2012, a late sum-
mer-early fall algae bloom triggered low oxygen and a 
widespread lake trout mortality event (a.k.a., fish kill). In 
2018, another late summer-early fall algae bloom caused 
persistent taste and odor issues and complaints by many 
in the communities served by Lake Auburn. Both the 2012 
and 2018 events had their root cause in excessive phos-
phorus, a naturally occurring mineral that can allow algae 
to grow excessively, in turn triggering other shifts in the 
lake ecosystem and resulting in degraded drinking water 
quality and challenges in providing potable public water 

with the current treatment system. In 2019, the AWD and 
LWD partnered to implement an in-lake treatment using 
aluminum sulfate and sodium aluminate (a.k.a., alum) 
to lower phosphorus levels in the lake by stripping the 
water column and locking the mineral into the lake-bot-
tom sediments. The alum treatment had its intended 
effect of lowering phosphorus levels, and water quality 
in 2019-20 was significantly better than in previous years. 
The key question moving forward is how Lake Auburn will 
respond to future patterns of development in the water-
shed, as well as to future changes in precipitation and 
temperature driven by climate change. 

The economics of water supply protection are complex 
and intertwined with the regulatory and environmental 
aspects of managing Lake Auburn and its watershed. 
Direct costs associated with the AWD and LWD’s water 
supply provisions are mostly passed on to Auburn and 
Lewiston ratepayers in the form of water and fire protec-
tion bills. Some of these direct costs are split evenly by the 
two municipalities, while others are split based on usage, 
which roughly breaks down to 60% to Lewiston and 40% 
to Auburn. In recent years, there have been public calls to 
revise the cost sharing arrangements in the name of fair-
ness and equity, based on several points. First, Lewiston 
is larger than Auburn and uses more water, but costs are 
not universally broken down by actual usage. Second, all 
the water supply protection lands are located in Auburn, 
taking properties off Auburn tax rolls (Figure 1-1). These 
questions of equitable cost sharing were briefly consid-
ered in the economic analysis but were difficult to define 
in pure monetary terms.

The current situation with Lake Auburn water supply 
protection presents multi-dimensional challenges and 
questions. This study attempts to not only compile and 
synthesize the best available data but also to project the 
current state of affairs into the future alongside some 
select alternative future scenarios. While comprehen-
siveness is an overarching goal of this study, the project 
team acknowledges that no analysis can truly capture all 
the complexities of a dynamic social-ecologic-economic 
system such as Lake Auburn’s water supply, much less 
consider the entire range of possible future scenarios and 
outcomes.

Further details to supplement the history of Lake Auburn 
water supply protection efforts can be found in several 
previous studies (CDM Smith, 2013, 2014; CEI Inc., 2010), 
as well as in the following sections.
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Figure 1-1. Towns within the watershed of or served by the Lake Auburn public water supply. Lake Auburn is located entirely 
within the City of Auburn and serves the communities of Auburn and Lewiston, but the Lake Auburn watershed extends 
into the headwater communities of Turner, Minot, Herbon, and Buckfield, who receive no benefit from the water supply but 
impact its quality. 
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2 Analysis of 
Regulatory 
Impacts

This section reviews and analyzes the existing regulatory framework for the 
protection of Lake Auburn, including City of Auburn ordinances, applicable 
Maine state laws and regulations, and relevant Auburn Water District/Lake 
Auburn Watershed Protection Commission by-laws. The analysis employs lit-
erature review, comparative analysis, and standards from state and federal 
models for effective water supply protection to develop recommendations to 
update, simplify, and strengthen provisions of the regulatory framework while 
avoiding unnecessary or inequitable regulatory impacts to stakeholders. This 
section concludes with a historical land use and buildout analysis based on 
current regulations, the results of which were used to inform the future scenar-
ios in later sections.

Photo Credit: Sun Journal



        Lake Auburn   | A Regulatory, Environmental, and Economic Analysis of Water Supply Protection

6FB Environmental Associates • Horsley Witten Group • University of Maine

Ordinance Review
Requirements of the Filtration Avoidance Waiver

Lake Auburn serves as a public drinking water supply for 
customers in Auburn and Lewiston. Because of its history 
of high quality water and effective watershed manage-
ment, it received a filtration avoidance approval from 
EPA and the State of Maine in 1991. In accordance with 40 
CFR Section 141.71, Criteria for Avoiding Filtration under 
the National Primary Drinking Water Regulations, a pub-
lic water supply that uses a surface water source without 
filtration must maintain certain source water quality and 
watershed conditions, including the following:

• The fecal coliform concentration must be equal to or 
less than 20 cfu/100 mL or the total coliform concen-
tration must be equal to or less than 100 cfu/100 mL 
in representative samples of the source water imme-
diately prior to the point of disinfectant application 
in at least 90% of the measurements made for the 6 
previous months on an ongoing basis.

• Turbidity level cannot exceed 5 NTU in representa-
tive samples of the source water immediately prior 
to the point of disinfectant application unless: (i) the 
State determines that any such event was caused by 
circumstances that were unusual and unpredictable; 
and (ii) as a result of any such event, there have not 
been more than two events in the past 12 months 
during which the system served water to the pub-
lic or more than five events in the past 120 months 
during which the system served water to the pub-
lic. An “event” is a series of consecutive days during 
which at least one turbidity measurement each day 
exceeds 5 NTU.

• In addition, the public water system must maintain 
a watershed control program which minimizes the 
potential for contamination by Giardia lamblia cysts 
and viruses in the source water. 

In 1993, the LAWPC was established by mutual agreement 
between the AWD and LWD to preserve water quality in 
Lake Auburn, with maintenance of the filtration waiver a 
primary objective. The LAWPC was given authority to pro-
tect the watershed in several ways, including acquiring, 
owning, and managing lands in the watershed as water 
supply protection lands. In addition, the LAWPC was to 
provide intermunicipal oversight of the watershed man-
agement plan. In authorizing LAWPC, as stated in the 
LAWPC by-laws,

“The Legislature of the State of Maine has specifi-
cally authorized and delegated to the Trustees of the 
Auburn Water District the authority to promulgate 
by-laws regulating and restricting recreational and 
other uses of Lake Auburn as may be required to 

preserve the purity of the water in said Lake and to 
protect it as a public drinking water supply.”

The LAWPC established through its by-laws four zones of 
protection in the watershed with associated restrictions 
in each zone. These zones are:

• Level 1 In-take Restricted Zone

• Level 2 Shoreline Protected Zone

• Level 3 Lower Watershed

• Level 4 Upper Watershed

Key among the restrictions is a prohibition of access to 
the lands of Zone 1 and a prohibition of water related 
activities in Zone 1. The term “water-related” activities 
include, without limitation, any activity in, on, or from 
the surface waters of the lake or the watershed, such as 
swimming, boating, water skiing, sailboarding, canoeing, 
kayaking, jet skiing, sailing, fishing, or diving, and the 
landing or taking off of seaplanes. In Zone 2, a prohibition 
of all water-related activities, as described above, except 
for the allowance of small recreational boats used with-
out human contact with the water. Boats with onboard 
toilets and sleeping facilities are prohibited. In addition, 
gatherings of 50 or more people within 100 feet of the lake 
or on the lake require a permit from the AWD. While these 
restrictions were formalized in 1992 with the adoption of 
the LAWPC by-laws, a ban on bathing in Lake Auburn was 
initiated as early as the late 1800s (CEI, Inc., 2010).

Existing Regulatory Framework in the Watershed

The Lake Auburn watershed is regulated by the Auburn 
Zoning Code, which includes several applicable zoning 
districts in the ‘base code’ as well as the Lake Auburn 
Watershed Overlay District Ordinance (Article XII, Division 
4 of the City Ordinances), the Shoreland Overlay District 
Ordinance, which includes the additional establishment 
of the Shoreland Resource Protection Overlay (Article 
XII, Division 5 of the City Ordinances), and the Phospho-
rus Control Ordinance (Article XII, Division 2 of the City 
Ordinances). The Lake Auburn Watershed Overlay District 
Ordinance and the Phosphorus Control Ordinance apply 
to all land within the watershed, while the Shoreland Over-
lay District Ordinance applies to lands within 250 feet of 
the Normal High Water Mark of Lake Auburn and contrib-
uting streams and ponds within the City of Auburn. The 
Shoreland Resource Protection Overlay applies within 
the Shoreland Overlay District to properties owned or 
controlled through development restriction easements 
by the LAWPC that are deemed to be appropriate for 
resource protection zoning by a vote of the commission, 
all in addition to the underlying ordinances. Appendix 1 
highlights the key provisions, authority, and permitting 
requirements of the Phosphorus Control Ordinance and 
the Lake Auburn Watershed Overlay District Ordinance.
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Within the Lake Auburn watershed, most land is zoned as 
Agriculture and Resource Protection, followed by Rural 
Residential and then Low Density Country Residential. 
This distribution creates a pattern in which the larger 
roadways through the watershed are flanked by zoning 
that permits residential development on 1-acre or 3-acre 
minimum lots, and the land behind those lots is zoned 
for Agriculture and Resource Protection in which mini-
mum lot sizes are much larger, at 10 acres, and uses are 
restricted generally to agriculture, timber management, 
and associated single family residential development.

Onsite Septic System Regulation

From interviews with key stakeholders and discussions 
with City and AWD staff, we heard that a key constraint 
to development is the onsite septic system requirements 
in the Lake Auburn Watershed Overlay District Ordinance, 
which have been interpreted as a de facto prohibition 
of the installation of septic systems on sites with certain 
geologic and soil conditions. When combined with other 
zoning lot sizes and allowable use restrictions, the regu-
lations have the effect of limiting new residential devel-
opment in much of the watershed. The language in the 
requirements is as follow:

“Subsurface absorption areas shall not be permitted 
on sites on which the highest seasonal groundwater 
table, bedrock, or other impervious layer is less than 
36 inches below the bottom of the organic horizon. 
Not less than 24 inches of suitable soil shall be pres-
ent below the bottom of the subsurface absorption 
area. The bottom of such subsurface absorption area 
shall not be less than 12 inches below the bottom of 
the organic horizon measured from the lowest point 
on the subsurface absorption area.”

It appears that the language is unnecessarily restrictive 
from the perspective of water quality protections.  Under-
standably and logically, there is value in establishing sep-
tic system requirements in the Lake Auburn Watershed 
Overlay District, such as an increased depth to ground-
water below the leachfield, that are more protective than 
the Maine state standards. By establishing an outright 
prohibition of subsurface disposal systems on certain 
sites, the ordinance does not take into account the abil-
ity of subsurface disposal systems to incorporate adap-
tive design elements that are equally or more effective in 
removing pollutants from the discharge. The State sep-
tic system requirements allow for the use of alternative 
designs, such as mounded disposal systems and drip irri-
gation systems, that can be effectively installed in areas 
with shallower depth to groundwater.

Traditional onsite septic systems are designed for 
pathogen removal and are not designed specifically for 
the removal of other wastewater pollutants, including 
phosphorus, nitrogen, viruses, and other contaminants 

of emerging concern (e.g., PFAS, pharmaceuticals). Tra-
ditional onsite septic systems will mineralize organic 
nitrogen to ammonia and nitrify ammonia to nitrate with 
some possible reduction of total nitrogen through the 
leachfield, underlying soils, groundwater, and surface 
waters where it can move from water to the atmosphere 
through denitrification. Unlike nitrogen, there is no anal-
ogous pathway of phosphorus removal to the atmo-
sphere or some other harmless form. In the best case 
scenario, phosphorus “removed” from waste will remain 
bound in soil particles or recycled in plant growth. Nutri-
ent removal can be enhanced with alternative septic 
systems, which are continually under development and 
testing; viruses and contaminants of emerging concern 
are a universal challenge and an area of cutting-edge 
research. Generally, the proactive approach is to first limit 
the density of development.

The Massachusetts Alternative Septic System Testing Cen-
ter (Testing Center) in Barnstable County, Cape Cod, MA 
is currently exploring the effectiveness of different onsite 
treatment and disposal systems in removing phosphorus 
from leachate, as this is a growing concern primarily for 
lakes and ponds. An early analysis and literature review 
(circa 2005) by Heufelder and Mroczka at the Testing Cen-
ter still serves as a leading reference on this as-yet some-
what understudied issue. As a preface to a discussion of 
design alterations to traditional septic systems that can 
improve phosphorus removal, the report states:  

“Although the principles involved in the removal of 
phosphorus within soil absorption systems are not 
completely understood, there are general principles 
that, if applied, offer the opportunity to enhance 
phosphorus treatment in the standard septic system. 
These principles are as follows:

• Finer textured soil offers greater ability to adsorb 
phosphorus compared with coarse sands.

• The removal of phosphorus in any soil absorp-
tion system is related to the volume of soil that 
the percolating effluent is exposed to.

• The more aerobic and non-reducing unsaturat-
ed-zone environments have a higher capability 
to remove phosphorus.

• Soils containing a higher content of metal oxides 
(i.e., iron and aluminum in acidic soils and cal-
cium in basic soils) have a greater ability to 
sequester phosphorus.

• Shallower placements of the soil absorption sys-
tem offer the ability of plant-root penetration 
and hence offer another mechanism and oppor-
tunity for phosphorus removal.
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• Phosphorus is more mobile under saturated 
conditions, especially if those conditions are 
reducing conditions.” Note that this is a similar 
mechanism to internal phosphorus release from 
lake-bottom sediments under anoxic (low-oxy-
gen, reducing) conditions. 

A potential revision to the Lake Auburn Watershed Over-
lay District Ordinance is presented in a separate docu-
ment to the City of Auburn. This revision incorporates the 
State Plumbing Code (the Maine Subsurface Wastewater 
Disposal Rules [CMR 10-144 Chapter 241, last amended 
August 3, 2015]) requirements with an increase in depth 
to groundwater, bedrock, or other restrictive layers of 
36 inches, rather than the shallower depths allowed by 
the less protective tiers in the State code. The State code 
was last updated in 2015 to require a depth of between 
12-24 inches of native soil below the leach field. Prior to 
this update, the requirement was as little as 9 inches in 
many cases. The Maine requirements are less stringent 
than other New England states (Table 2-1). The potential 

Table 2-1.  Comparison of Septic System Design Regulations in New England States.

State Septic System 
Regulation

Date of Updated 
Regulation

Minimum Separation 
Distance

Post Construction 
Inspection Required?

Inspections 
Recommended?

CT
Regs. Conn. 

State Agencies 
§19-13-B100a.

2015 (Technical 
Design Standards)

1.5 ft (non-coastal areas) to 2 ft (if 
soil percolation is faster than 1 min 

per inch)
No

Local directors of public 
health perform inspec-

tion “when deemed 
necessary.”

MA 310 CMR 15.000 
(“Title V”) 2016

4 ft (if soil percolation is slower 
than 2 min per inch) to 5 ft (if soil 
percolation is faster than 2 min 

per inch)

Yes. Septic systems must be 
inspected when property 
is sold, increased flow, or 

expanded. If alt/innovative 
system, then required quar-

terly inspections.

N/A

ME 10-144 CMR Ch. 241 2015
12-48 inches. Not allowed in A1 
or E soil conditions inside shore 

land area.
No

State recommends 
new buyers get septic 

inspected.

NH Env-Wq 1000 2016 2ft - 4ft, depending on slope of site 
and components of system No

State recommends local 
health officers conduct 
inspection once every 

three years.

RI R.I. Code R. 25-16-
17:32, 39 2016

2 ft in all watersheds, except 
4 ft in “critical resource area” 

watersheds.  Mandatory advanced 
N-removal technologies in CRA 

watersheds.  Requires new system 
(conventional or alternative/in-

novative) if the current system is 
a cesspool near a public drinking 
water supply, a public well, or a 

bordering tidal water area.

No

State may at its discretion 
inspect any aspect of the 

installation, but not statu-
torily required (system 
designer is responsible 

for this). Existing systems 
inspected under town 

wastewater management 
programs.

VT Vt. Admin. Code 
§16-3-300 2007

Prescriptive = 2 ft; Enhanced 
Prescriptive = 1.5 ft; Performance 
Based = 6 inches plus calculated 
induced groundwater mounding

No
After installation, inspec-

tions are done at the 
discretion of the State.

Source: Adapted from Mihaly, 2017. With updates for Maine.

revision presented above is a simple approach to revis-
ing the language to maintain both the greater depth to 
groundwater requirement that reflects the existing local 
code and the common and familiar set of standards (the 
Plumbing Code) but also allows for alternative onsite 
septic disposal approaches that can improve phospho-
rus control from septic systems. Using a clear reference to 
the State Plumbing Code with a single revision provides a 
simple approach to updating the local ordinance, assum-
ing that designers and regulators will be familiar with the 
State code.  In addition, it allows projects in the water-
shed to take advantage of the provisions in the State code 
that allow the use of innovative and alternative designs in 
place of a traditional septic system leach field, including 
drip irrigation and proprietary devices, that may be use-
ful and effective in the watershed.

Farm and Forest Management

The Phosphorus Control Ordinance (Article XIII, Divi-
sion 2 of the Code of Ordinances) is aimed specifically at 
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limiting phosphorus loading to Lake Auburn and Taylor 
Pond from land development. This ordinance incorpo-
rates Maine’s phosphorus export coefficient (F), which is 
the amount of phosphorus export from the watershed to 
the lake that will increase the lake’s annual average phos-
phorus concentration by one part per billion (ppb). The 
coefficient F for the Auburn portion of the Lake Auburn 
watershed is 109.9 lbs/ppb/yr or 49.8 kg/ppb/yr (Maine 
Stormwater Management Design Manual, Volume II, 
Appendix C, last updated November 1, 2017). The ordi-
nance establishes erosion controls to limit sedimentation 
to both lakes, but because of other zoning restrictions 
in the Lake Auburn watershed, as well as the exemp-
tions provided in the ordinance itself, it mostly affects 
single family residential projects in the Agriculture and 
Resource Protection, Rural Residential, and Low Den-
sity Country Residential districts that impact more than 
10,000 square feet or include a building or structure with 
575 square feet of ground floor area, as well as roadway 
construction/reconstruction projects that impact more 
than 1,500 square feet. The ordinance does not clearly 
define the limit of a project area that must be managed 
to meet the required phosphorus controls. A clarification 
of this point could strengthen the ordinance, for exam-
ple, by stating that the ‘permit’ area or ‘project’ area is 
defined by the area of alteration or disturbance associ-
ated with the given project.  

Exemptions are provided for timber management or 
harvesting operations conducted according to a man-
agement plan prepared and supervised by a registered 
forester or the AWD, as well as for agricultural uses follow-
ing a soil and water conservation plan approved by the 
Androscoggin County Soil and Water Conservation Dis-
trict. These exemptions turn over regulatory and enforce-
ment controls to other agencies that are not necessarily 
required to follow the same phosphorus controls, unless 
a particular landowner chooses not to develop one of the 
exempted management plans.

In order to retain the effectiveness of the Maine DEP Man-
ual across the Auburn portion of the watershed and to 
allow the City oversight to ensure that erosion control 
plans are developed and implemented in accordance 
with the Maine DEP Stormwater Design Manual (ME DEP, 
2016) “Phosphorus Control and Lake Watersheds – A 
Technical Guide to Evaluating New Development” (also 
known as the Phosphorus Control Manual), the City 
should consider removing the above-referenced exemp-
tions in the Phosphorus Control Ordinance. Instead, the 
City could require timber management and harvesting 
operations to be conducted in accordance with a man-
agement plan prepared and supervised by a registered 
forester, and agricultural uses to be conducted in accor-
dance with a soil and water conservation plan approved 
by the Androscoggin County Soil and Water Conservation 
District (ACSWCD), in addition to meeting the erosion and 

sediment controls and best management practices out-
lined in the ordinance. Refer to Forest Management in Sec-
tion 3 for additional recommendations. This additional 
regulatory oversight of land use, particularly agriculture, 
is an important element in addressing the activities on 
the landscape that appear to have an outsized effect on 
the quality of Lake Auburn, based on the environmental 
impact analysis conducted for this project.

According to the Lake Auburn Watershed Overlay District, 

“All uses of land for chicken farms, cattle farms, horse 
farms, egg farms, piggeries, sheep farms, stables, 
crop farming and other agricultural purposes shall 
be subject to the approval of the city water district. 
Such approval shall be granted upon a showing that 
such uses will not cause groundwater contamination 
or contaminate or disturb the normal course of sur-
face water runoff.” 

However, the ordinance does not provide any additional 
guidance for how the AWD should or would evaluate the 
threat of contamination from such land uses. Further-
more, as stated above, exemptions from the Phospho-
rus Control Ordinance are provided for agricultural uses 
conducted according to a soil and water conservation 
plan approved by the ACSWCD. This oversight structure 
results in a dual responsibility for farm plan review and 
approval between the AWD and the ACSWCD, which do 
not necessarily serve the same public interests or apply 
the same performance standards for plan approval. In 
addition, this approach removes any ability for the City 
itself, separate from the AWD and the ACSWCD, to enforce 
the management plans.

One approach to reducing and limiting phosphorus load-
ing in the future is to place a concrete limit on the amount 
of farming operations in the watershed, which appears 
unlikely and counter to much of the ACSWCD efforts in 
the region. Another approach is to develop a clear set 
of standards for farm management that will be consis-
tently applied to farms in the watershed for the purpose 
of controlling erosion and limiting the delivery of excess 
phosphorus from the farm practices to Lake Auburn. This 
approach would also benefit from establishing a clear 
enforcement mechanism to ensure that the City, perhaps 
in addition to or in concert with the AWD, has the ability 
to enforce the management plans as they relate to water 
quality protection.  

An additional method to reduce erosion and delivery of 
soils and phosphorus from agricultural lands to surface 
waters in the Lake Auburn watershed is to improve the 
buffer requirements on the downgradient boundaries of 
all agricultural lands, both tilled lands and livestock areas 
if allowed. The Lake Auburn Watershed Overlay District 
Ordinance currently states,
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“Agricultural Buffer Strip – Where land adjoining Lake 
Auburn or its perennial tributaries is tilled for agricul-
tural purposes, an untilled buffer strip fifty (50) feet 
wide shall be retained between the tilled area and 
the normal high water mark. This Subsection shall 
not be interpreted as permitting agricultural tillage 
in any zoning district in which it is not otherwise 
permitted.”  

As such, this buffer is only required along shoreline areas. 
However, a buffer can be additionally effective in reduc-
ing the movement of sediment toward the waterbody if 
it is placed at the downgradient edge of the tilled area, 
perpendicular to the natural flow of water, wherever 
that tilled area sits in the watershed, and if that buffer 
is greater in width. An increase to 75 feet or 100 feet can 
increase the ability of the buffer to intercept sediment 
on the move. Furthermore, the existing ordinance lan-
guage does not explicitly define the required condition 
of the buffer other than that it is ‘untilled.’ In order to be 
effective, the buffer should be vegetated to slow, filter, 
and capture runoff and sedimentation that may originate 
from the adjacent lands in agricultural use. An existing 
vegetated buffer should be maintained, or in the case 
that vegetation is not present in the buffer area, the buf-
fer should be revegetated with a combination of native, 
non-invasive vegetation. The City could eventually con-
sider defining the requirements for the composition of 
a newly vegetated/restored buffer, including allowable 
plant species and structure, density of plantings, and 
other details. A buffer requirement is likely to be included 
in an appropriate farm management plan, but including 
this requirement clearly and explicitly in the ordinance 
provides more assurances that it will be implemented.

Residential Land Development and Low Impact 
Development

As noted above, the Phosphorus Control Ordinance, in 
effect, applies primarily to residential development. For 
residential development that does fall under the Phos-
phorus Control Ordinance, the ordinance relies on the 
State standards in the Phosphorus Control Manual. One 
way to strengthen the controls and reduce the potential 
for erosion during construction and clearing is to reduce 
the applicability threshold of 10,000 square feet of impact 
to a lower amount such as 5,000 square feet. However, 
based on the type of development expected in the water-
shed under existing zoning, it is not clear that reducing 
this threshold would actually capture additional projects. 
Therefore, an approach that first defines the ‘permitted 
project area’ and then addresses the design and layout of 
the expected development is likely to be more effective. 
In Section C.1 of the Phosphorus Control Ordinance, the 
applicability of the ordinance requirements is attributed 
to ‘land uses’ that are not in fact land uses but instead 
types of land disturbance projects. A simple language 

revision will clarify that the requirements do not apply to 
a given land use but to a demarcated limit of disturbance, 
such that all disturbance within that area is required to 
meet the erosion and sedimentation controls and other 
phosphorus controls. The proposed revision is presented 
in a separate document to the City.

In addition to the techniques, practices, and structural 
changes described above, the use of low impact devel-
opment (LID, also known as low impact design) can also 
help to limit the impacts of stormwater runoff and associ-
ated erosion and pollutants from sites once they are com-
pleted. This approach uses the layout of the proposed 
project to limit the generation of stormwater runoff on a 
site and reduce pollutant loading carried in the stormwa-
ter that is generated. The LID Guidance Manual for Maine 
Communities (Horsley Witten Group, 2007) describes 
approaches for implementation of LID practices at the 
local level. The goal of this non-binding guidance docu-
ment is to assist communities in promoting or requiring 
LID practices on small scale projects that fall below the 
typical State Stormwater Law (also known as Chapter 500 
after the DEP administrative rules chapter) permit thresh-
olds, such as single family homes in a rural or suburban 
district. The themes in this guidance are bolstered in the 
more recent Maine Stormwater Design Manual, particu-
larly in Chapter 4 of Volume 1 and Chapter 6 of Volume 
2 in which these standards are more fully codified. The 
guidance document walks the user through the selec-
tion of appropriate LID practices based on land use type 
and setting, and specific type of source area (e.g., roof-
tops, non-rooftop impervious areas, lawns). LID practices 
appropriate for single family residential lots include rain 
gardens, vegetated swales, vegetated buffers, dry wells, 
infiltration trenches, pervious pavements, and rain bar-
rels or cisterns. The guidance document then walks the 
user through a set of basic design standards to reduce 
runoff generation and pollutant loading from new single 
family residential development. The standards as they 
apply to a water supply watershed are presented below:

• Disturbance on an individual lot must be less than 
15,000 square feet (including building, driveway, 
walkways, lawn area, construction access, and 
grading).

• A minimum natural vegetated buffer must be main-
tained downgradient of all developed areas on 
the lot. This buffer shall be 50 feet wide if naturally 
forested or 75 feet wide if maintained as a natural 
meadow.

• No more than 7,500 square feet of impervious cover 
is located on the property.

• A minimum of 40% of the lot area must be maintained 
as undisturbed natural area. If the existing land has 
been disturbed by prior activities, a natural vegetated 
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buffer and/or undisturbed natural area may be pro-
posed through restoration and revegetation.

Volume II of the Phosphorus Control Manual outlines a 
calculation process to determine a project’s phosphorus 
allocation and mitigation achieved through different mit-
igation measures, including LID. The Auburn Phosphorus 
Control Ordinance includes language that mimics this 
manual but incorporates a factor of protection of 0.5, 
which is appropriately more protective than the factor 
assigned by DEP to Lake Auburn. In conjunction with the 
factors already included in the City’s ordinance, the cal-
culations in this manual can be integrated into the local 
approval process for single family parcels that would oth-
erwise fall under the Chapter 500 statewide stormwater 
regulations. Chapter 500 of the Maine State Code pres-
ents stormwater management requirements for activities 
licensed under the State’s Stormwater Management Law 
(generally applies to projects that disturb 1 acre or more) 
and Site Location of Development Law (generally applies 
to projects 20 acres or larger or projects that propose 3 or 
more acres of impervious cover). The implementation of 
these standards for single family residential development 
on lots of up to 3 acres, such as those currently allowed in 
the Rural Residential and Low Density Country Residen-
tial districts in the Lake Auburn watershed, can help to 
reduce the pollutant loading contribution typically gen-
erated by residential development. A potential simple 
revision to incorporate this approach to the Phosphorus 
Control Ordinance is provided in a separate document to 
the City. In addition, the revision includes an update to 
the name of the applicable DEP manual referenced in the 
ordinance, to correctly reference the March 2016 Storm-
water Management Design Manual, Volume II, Phospho-
rus Control Manual, which is currently being considered 
by the City.

Conclusions and Recommendations

Based on a review of the existing ordinances that govern 
land uses in the Lake Auburn watershed and aim to pro-
tect the water quality in Lake Auburn, we have identified a 
number of recommendations to improve the ordinances 
through clarification of the standards, applicability, 
review process, and enforcement ability. The recommen-
dations discussed above are summarized in conclusion 
as follows:

• Avoid higher-density residential development in the 
Lake Auburn watershed. The lower density zones 
that currently predominate in the watershed allow 
sufficient lot sizes for septic system design and 
stormwater control that are appropriate for water 
supply protection. Section 3 of this report charac-
terizes the additional risk that new development 
carries for lake water quality and the water supply, 
and dense development exacerbates those risks by 
generating more phosphorus load from the same 

land area. Accordingly, we recommend that the City 
seek opportunities for higher-density development 
elsewhere, outside the lake watershed, that will 
not carry risks to the lake or the water supply. The 
eastern portion of East Auburn and the Androscog-
gin River are two such areas of Auburn that the City 
should consider, complete with the same amenities 
such as walkability and water views as would-be 
development on the lake. 

• Revise the septic system requirements of the Lake 
Auburn Watershed Overlay District Ordinance to 
incorporate the Maine Subsurface Wastewater Dis-
posal Rules, including provisions that allow for 
mounded leach fields and other state-approved 
alternative designs, while incorporating a more pro-
tective requirement for depth to groundwater or 
bedrock below the leachfield. Refer to Appendix 2 for 
a summary.

• Rather than effectively exempting timber and agri-
cultural activities from City zoning oversight under 
the Phosphorus Control Ordinance, these activi-
ties should be required to meet the erosion control 
requirements in the ordinance in addition to seeking 
approval from outside entities (registered forester or 
ACSWCD and AWD) for approval of their operation 
and management plans.

• Adjust the agricultural buffer strip requirement in the 
Lake Auburn Watershed Overlay District Ordinance 
to improve its effectiveness. Recommended adjust-
ments include widening the buffer to 75 or 100 feet, 
requiring the buffer to be vegetated and requiring a 
buffer to be located downgradient of all agricultural 
activities, perpendicular to the direction of overland 
flow, in all areas of the watershed instead of only 
being required adjacent to surface water.

• Incorporate low impact development requirements 
for single family residential development on the 1- 
and 3-acre lots allowed in the Lake Auburn water-
shed by way of referencing the Maine Stormwater 
Management Design Manual, Volume 2. 
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Figure 2-1. Aerial view of representative development patterns in each town in the Lake Auburn watershed. Green lines rep-
resent the watershed boundary; yellow lines represent town boundaries, and semi-transparent white shading represents 
areas outside the watershed.

Land Use History & 
Development Pressures
State and local regulations dictate land use change in any 
given locality. Land use changes within a watershed over 
time can have measurable consequences on receiving 
water quality. As watersheds become more developed 
with commercial, residential, and industrial land uses, 
the amount of forest that would naturally help infiltrate 
precipitation may be converted to impervious surfaces, 
such as rooftops, roads, parking lots, and sidewalks, 
which force untreated and often polluted runoff to sur-
face waters. Understanding the type and rate of land use 
change within a watershed can help target effective res-
toration strategies, including public outreach and ordi-
nance revisions.

We completed a land use change analysis for the Lake 
Auburn watershed. The 2013 (Updated 2018) City of 
Auburn Land Cover data file and the 2001 Maine Land 
Cover Database (melcd) were used as our baseline from 
which we manually created land use data files for other 
time periods, namely 1997, 2010, and 2020. Land use cat-
egories were matched between the two data sources and 
simplified to 16 categories, matching the MapShed model 
land use categories. We first overlaid recent data layers 

for roads, building footprints, wetlands, and streams 
from town, state, or federal databases. Next, we manually 
edited the data layer in ArcMap 10.6.1 using recent ESRI 
basemap aerial imagery (7/2019) and Google Earth Pro 
imagery (6/2018) to create a 2020 land use layer. Using 
Google Earth Pro imagery for 5/1997 (or 5/1998 when 
5/1997 was blurry) and 5/2010, we compared each time 
period with 6/2018 to detect changes in land use. Any 
change was updated manually in ArcMap 10.6.1 for the 
appropriate land use data file year. We maintained a reso-
lution scale of 1:500 when reviewing aerials and updating 
land use data files to ensure a similar level of accuracy 
and comparability among time periods.

The 11,758-acre Lake Auburn watershed (including Lake 
Auburn) covers the Maine towns of Auburn (7,910 acres, 
67%), Turner (2,620 acres, 22%), Minot (885 acres, 8%), 
Hebron (184 acres, 2%), and Buckfield (159 acres, 1%). 
Though still largely forested, development patterns in the 
Lake Auburn watershed range from dense urban residen-
tial and commercial development to rural agricultural 
and low-density residential development (Figure 2-1). 
Large patchworks of agricultural land, including crop, 
hayfield, and pasture, with low-density residential devel-
opment along secondary roads, are concentrated in the 
northern portion of the watershed. Only one major route 
crosses the watershed: Route 4 north-south in the south-
eastern (Auburn) portion of the watershed. 
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Table 2-2. Area (acres) by major land use type in 1997, 2010, and 2020 (and net total change for 1997-2020) and changes 
in area (acres) by major land use type from 1997-2010 and 2010-2020 (and percent net total change for 1997-2020) for five 
towns in the Lake Auburn watershed. Grey- and red-highlighted values represent an increase and decrease in land use type 
from 1997 to 2020, respectively.

Year Land use Data Type
Total Area by Major Land Use Change in Total Area by Major Land Use

Auburn Turner Minot Hebron Buckfield Auburn Turner Minot Hebron Buckfield

1997

Agriculture

Land 
use Area 

(Acres, %)

358.5 145.4 85.1 6 49.6 NA NA NA NA NA

Forest 4,521.00 2,112.50 740.1 153 105.3 NA NA NA NA NA

Urban 548.2 123.6 53.5 23.7 3.2 NA NA NA NA NA

Water/Wetland 2,488.10 232.1 7.5 2.2 NA NA NA NA NA

2010

Agriculture 319.2 130.1 76.2 6 49.9 -39.4 -15.2 -9 0 0.3

Forest 4,510.70 2,042.00 734.8 151.3 104.9 -10.2 -70.5 -5.2 -1.7 -0.3

Urban 597.8 209.3 67.7 25.4 3.2 49.6 85.7 14.2 1.7 0

Water/Wetland 2,488.10 232.1 7.5 2.2 0 0 0 0 0

2020

Agriculture 324.6 143 74.8 6 49.9 5.5 12.9 -1.3 0 0

Forest 4,488.50 2,024.00 727.9 151.3 104.9 -22.2 -18 -6.9 0 0

Urban 614.5 214.4 76 25.4 3.2 16.7 5.1 8.2 0 0

Water/Wetland 2,488.10 232.1 7.5 2.2 0 0 0 0 0

1997-
2020

Agriculture

Change 
in Land 

use Area 
(Acres, %)

-33.9 -2.3 -10.3 0 0.3 -0.40% -0.10% -1.20% 0.00% 0.20%

Forest -32.4 -88.4 -12.1 -1.7 -0.3 -0.40% -3.40% -1.40% -0.90% -0.20%

Urban 66.4 90.8 22.5 1.7 0 0.80% 3.50% 2.50% 0.90% 0.00%

Water/Wet-
land 0 0 0 0 0 0.00% 0.00% 0.00% 0.00% 0.00%

Overall, between 1997 and 2020, the five towns in the Lake 
Auburn watershed experienced a net decrease in forest 
(135 acres) and agriculture (46 acres) and a net increase 
in urban development (184 acres) (Table 2-2; Figure 2-2; 
refer to Appendix 3 for maps showing land use change by 
town). More specifically, residential development largely 
replaced forested areas and cropland. However, there 
were instances where developed or agricultural lands 
were reforested. Much of this development occurred rap-
idly from 1997 to 2010 and has since declined. Despite 
covering only 22% of the watershed, Turner experienced 
the most land conversion to development.

We also ran a buildout analysis for the Lake Auburn water-
shed using ESRI ArcMap v. 10.5 and CommunityViz v. 4.3 
to project future development pressures on land use 
change and ultimately water quality. The results of the 
analysis provided estimates of the numbers of potential 
lots and new building units the watershed may see devel-
oped at some point in the future, given existing environ-
mental constraints to development and current zoning 
standards. To determine where development may occur 
in the watershed, the buildout analysis first subtracts land 
unavailable for development due to physical constraints, 
including environmental restrictions (e.g., steep slopes, 
existing buildings, wetlands, resource protection zones, 

hydric soils, and conserved land), zoning restrictions 
(e.g., shoreland zoning, street Right-of-Ways (ROWs), 
minimum lot sizes, and building setbacks), and practical 
design considerations (e.g., lot layout inefficiencies), then 
subdivides the remaining buildable land to the smallest 
units allowed under current zoning and places a point 
representing a building in each unit. Zoning standards 
used for the Lake Auburn watershed for each town are 
shown in Table 2-3. We considered LAWPC-owned lands 
to be protected from development indefinitely. We also 
used county-level soil data to restrict development from 
areas with less than 36 inches to groundwater or some 
restrictive layer where septic systems are not currently 
allowed to be constructed, as well as from areas within 
sandy soils within 300 feet of the Lake Auburn shoreline. 
Lakes and large ponds were given a 100-foot setback, and 
other waterbodies, streams, and wetlands were given a 
75-foot setback. Development constraints used for input 
to the buildout analysis are shown in Figure 2-3.

Note that the data used in the analysis represented stock 
data sets obtained from New Hampshire’s Statewide Geo-
graphic Information System Clearinghouse (NH GRANIT) 
online data catalog. Many of these data layers were cre-
ated from remotely-sensed data (e.g., aerial photogra-
phy, digital orthophotos, and satellite images) and large, 
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Figure 2-2. Land cover change from 1997 to 2010 to 2020 in the Lake Auburn watershed. Maps of land cover change by town 
are provided in Appendix 3. 

landscape-level mapping projects (e.g., Soil Units). As a 
result, the data layers are intended to be viewed at cer-
tain scales (generally 1:24,000 or 1:25,000) due to accu-
racy levels. NH GRANIT maintains a continuing program 
to identify and correct errors in these data but make no 
claims as to the validity or reliability or to any implied 
uses of these datasets. As a result, the data presented 
herein should be used for planning purposes only. If 
greater data precision is required, this report should be 
supplemented with field surveys or other on-the-ground 
methods of data collection. There may also be minor 
data discrepancies throughout this document due to 
the variety of source materials and mapping standards 
used. The reader is encouraged to refer to the original 

referenced sources if specific data inconsistencies need 
to be resolved.

Note also that building density is difficult to predict 
with precision because the exact siting of construction 
and development occurs in a somewhat unpredictable 
fashion. A wide range of factors can decrease the per-
mitted density: stormwater drainage facilities, parcel 
contiguity, ROWs, setbacks, road frontage, conservation 
restrictions, etc. A standard approach to account for 
these density losses is to apply an “efficiency factor” to 
the analysis, which is a simple multiplier that adjusts 
the “lot efficiency,” the amount of land on a parcel that 
is available for construction after addressing all con-
straints. Simply stated, an efficiency factor is used to 
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account for information that can only be obtained upon 
on-the-ground inspection of particular parcels. Efficiency 
factors are entered as a percentage, where 100% means 
complete efficiency (no density lost) and 0% means no 
buildings are estimated for a zone. FBE used an efficiency 
factor of 66% for all zones based on prior experience.

The buildout analysis showed that 37% (3,610 acres) of 
the watershed is buildable under current zoning (1,282 
acres or 13% are located within the Auburn portion of 
the watershed) (Figure 2-4). The greatest acreages of land 

Table 2-3. Zoning standards for the five municipalities in the Lake Auburn watershed.

Zone Front Setback 
(ft)

Side/Rear Set-
back (ft)

Minimum Lot 
Size (sq. ft)

Minimum Lot Size 
(acres)

Auburn

Agriculture and Resource Protection 25 15 435,600  10

General Business 25 25 10,000  0.23

Low Density Country Residential 50 15 130,680  3

Neighborhood Business 25 25 0 0

Rural Residential 25 15 43,560  1

Suburan Residential 25 15 21,780  0.5

Turner

Commercial I 15 5 40,000  0.92

General Residential I 70 25 40,000  0.92

General Residential II 70 25 80,000  1.84

Rural I 25 10 80,000  1.84

Rural II 25 10 217,800  5

Shoreland Zone 35 25 80,000  1.84

Resource Protection 70 25 80,000  1.84

Minot

Rural District 55 15 108,900  2.5

Hebron

General Development 35 35 120,000  2.75

Buckfield

General Development 25 25 40,000  0.92

available for development include the Agriculture and 
Resource Protection Zone in Auburn (929 acres), the Rural 
I Zone in Turner (914 acres), the Rural II Zone in Turner 
(527 acres), and the Rural District in Minot (414 acres). 
We identified 678 existing buildings within the watershed 
(419 are in Auburn), and the buildout analysis projected 
that an additional 938 buildings could be constructed 
in the watershed in the future (239 would be in Auburn), 
resulting in a total of 1,616 buildings in the watershed 
(658 would be in Auburn) (Figure 2-5).   
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Figure 2-3. Development constraints used in the buildout analysis for the Lake Auburn watershed.
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Figure 2-4. Total buildable area by zone determined from the buildout analysis for the Lake Auburn watershed.
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Figure 2-5. Existing (yellow) and projected (red) buildings determined from the buildout analysis for the Lake Auburn 
watershed.
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3 Analysis of 
Environmental 
Impacts

Photo Credit: Sun Journal

This section analyzes the environmental impact of various development and 
water quality scenarios for the Lake Auburn watershed. The analysis uses a 
well-documented watershed model paired with in-lake empirical formulas to 
predict water quality outcomes under each future scenario. This section also 
reviews recreational threats and opportunities, current forestry practices, and 
LAWPC’s land conservation strategy.  



        Lake Auburn   | A Regulatory, Environmental, and Economic Analysis of Water Supply Protection

20FB Environmental Associates • Horsley Witten Group • University of Maine

Water Quality Modeling 
Boundary Change 

Based on hydrogeologic studies (E.C. Jordan Co., 1990; 
Woodard & Curran, 1995; Summit Environmental Consul-
tants, Inc., 2007) of the sand and gravel operations and 
former City of Auburn landfill along Gracelawn Road, a 
portion of the existing watershed area was determined 
to flow away from Lake Auburn in a southerly and east-
erly direction (Figure 3-1). Groundwater flow studies 
around the sand and gravel operations showed ground-
water flowing south to an unnamed brook in a ravine just 
south of Mt. Auburn Avenue that flows to the Androscog-
gin River. Previous analyses of groundwater monitoring 
well data around the landfill showed low and diminish-
ing levels of leachate indicators on the lakeside com-
pared to increasing levels on the south side away from 
the lake. The combined properties with sand and gravel 
operations owned by CLH & Sons, Inc. and Get Er Done, 
LLC cover 115 acres in the southern portion of the Lake 
Auburn watershed and are bounded to the north by 
Lake Auburn and a LAWPC-owned parcel, to the east by 
a Central Maine Community College-owned parcel, to 
the south by Gracelawn Road, and to the west by a LAW-
PC-owned parcel. Based on review of the groundwater 
contours and 2-ft surface contours, the proposed water-
shed boundary reduces the watershed area by 148 acres, 

possibly reducing the original CEI, Inc. (2010) total phos-
phorus load to Lake Auburn by about 44 kg/yr.  

Baseline Model Run 

The baseline or “existing conditions” model run was per-
formed using the revised version of the ArcView General-
ized Watershed Loading Function (AVGWLF): MapWindow 
Version 4.6.602 and MapShed Version 1.5.1, available 
online through the Stroud Water Research Center’s Wiki-
Watershed. Following MapShed documentation, model 
files were prepared for input and processing to generate 
watershed nutrient loading estimates by sub-basin. These 
sub-basin nutrient loading estimates were run through a 
simplified version of the Lake Loading Response Model 
(LLRM) (AECOM, 2009) to account for sub-basin water and 
nutrient load attenuation, other water and/or nutrient 
sources such as atmospheric deposition, internal load-
ing, and septic systems, and in-lake factors such as pan 
evaporation and annual withdrawal for drinking water. 
The net water and nutrient loads, along with calculated 
lake characteristics, were used in several well-known 
empirical formulas to estimate the in-lake total phospho-
rus concentration of Lake Auburn. 

A summary of inputs and assumptions is provided below. 
Refer to supplemental model documentation for more 
detail (available through the City of Auburn).  

Figure 3-1. Map of groundwater contours developed by E.C. Jordan Co. (1990) (left) compared to map of updated watershed 
boundary (right). The dotted red circle is provided for ease of reference between the two maps.
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Spatial files were prepared for loading into MapShed (all 
files were projected in NAD 1983 UTM Zone 19N): 

Weather station locations (points) and daily precipi-
tation and air temperature (csv): 2011-2020 data were 
obtained from NOAA National Centers for Environmental 
Information (NCEI) for weather stations nearest to Lake 
Auburn. Used LEWISTON, ME US (USC00174566) as the 
primary data source (63%) and filled in gaps with data 
from POLAND, ME US (USC00176856) (37%), DURHAM, 
ME US (USC00172048) (<1%), AUBURN 2.5 NNE, ME US 
(US1MEAN0012) (<1%), and AUBURN 1.1 NNE, ME US 
(US1MEAN0026) (<1%). 

Sub-basins (polygons): The original CEI, Inc. (2010) 
sub-basin file contained thirteen sub-basins. MapShed 
produced a processing error (and crash) when all thir-
teen sub-basins were selected. MapShed processing 
is limited by small sub-basins <250 hectares (approx. 
1 square mile), of which there were several in the Lake 
Auburn watershed. To fix the processing error, sub-basins 
of West Auburn Rd, Youngs Corner, Summer Street, and 
Gracelawn were combined into a single sub-basin (all 
located in the southwestern direct discharge area to the 
lake. Additionally, 148 acres of the original watershed area 
around Gracelawn Rd area was excluded due to hydro-
geologic studies showing groundwater flowing away 
from the lake (see Boundary Change description above). 
Excluded filled wetland area in southwest corner of lake 
from total lake area. Adjusted sub-basin area around the 
outlet to exclude the lake surface area downstream of 
the road crossing. The final file used ten (10) sub-basins: 
Mud Pond (1), Little Wilson Pond (2), The Basin (3), North 
Auburn Rd (8), Spring Road (7), Lake Shore Drive West (9), 
Lake Shore Drive East (10), Townsend Brook (4), Route 
4 (5), West Auburn Road-Youngs Corner-Summer Street- 
Gracelawn (6). Excludes the surface area of Lake Auburn. 

Streams (polylines): Used a stream network file provided 
in the documentation for MapShed/NEIWPCC NY/NE Sec-
tion 8 (2012). Matched well with recent National Hydrog-
raphy Dataset (NHD) files. 

Unpaved Roads (lines): Extracted unpaved roads from 
MEGIS road layer (NGRoads.shp). Features are treated as 
"non-vegetated" surfaces, similar to disturbed areas and 
cultivated land that transport additional sediment and 
nutrients. 

Counties (polygons): Used county boundaries provided 
by MapShed/NEIWPCC NY/NE Section 8 (2012) with esti-
mates of cropping management (C) and erosion control 
practice (P) factors for different land cover types for use 
in the Universal Soil Loss Equation (USLE). Data are used 
to adjust default values for cropland, hay/pasture, and 
forest land uses. Updated C_CROP and P1-P5 columns 
with Model My Watershed average estimate for the entire 
watershed: C Factor for Cropland = 0.429; P Factor for 

Cropland = 0.944. Kept C_PAST and C_WOOD as default. 
Personal communication with the model developer, Dr. 
Barry Evans, indicated that the Model My Watershed 
online application utilizes more updated input data. 

Soils (polygons): Used for mapping the spatial variabil-
ity of soil water-holding capacity, soil erodibility, and 
Hydrologic Soil Groups (HSGs) A, B, C, D to determine 
permeability of soils and thus runoff coefficients for dif-
ferent land use types. The watershed area extracted from 
NRCS Web Soil Survey (WSS) contained more than one 
soil survey area from the Androscoggin/Sagadahoc and 
Oxford counties. Oxford County includes the small por-
tion of the watershed in Buckfield and Hebron. These two 
survey areas may have been mapped at different scales, 
with a different land use in mind, at different times, or 
at different levels of detail. This may result in map unit 
symbols, soil properties, and interpretations that do not 
completely agree across soil survey area boundaries. 
WSS notes that both soil survey areas were last updated 
on June 1, 2020. For dual HSG designations, FBE manu-
ally reviewed each polygon with aerials and the National 
Wetland Inventory (NWI) layer. Any dual HSG designated 
polygons in clear wetland areas were relabeled as "D." All 
other areas were relabeled with their drained designation 
- "A", "B", or "C". Water holding capacity was multiplied by 
the total soil depth for each soil series. 

Physiographic Provinces (polygons): Contains hydrologic 
parameter data (polygons) for groundwater recession 
rate and erosivity coefficients (warm/cool seasons) pro-
vided by MapShed/NEIWPCC NY/NE Section 8 (2012). 

Land Use (raster): Maine Land Cover Database (MELCD) 
(2001) (converted raster to feature polygon) was merged 
with the City of Auburn's Land Cover feature layer (2013, 
updated in 2018), with significant modifications by FBE 
based on recent aerial imagery (7/19/19) and union of 
updated feature layers for roads (MEGIS, NGRoads.shp, a 
25 ft buffer around roads was added as low-density mixed 
urban), buildings (City of Auburn, Buildings.shp, added as 
low-density residential), wetlands (NWI Mapper for emer-
gent, shrub wetlands, no forested wetlands, ponds, lakes, 
and rivers, added as water), and streams (NHDFlowline.
shp, 15 ft buffer around streams was added as water). 
Land cover categories were matched to the model's 15 
input categories (wetlands were combined with water). 
Removed surface area of Lake Auburn. Final land cover 
file clipped to watershed extent and converted to raster. 
Grid cell values correspond to specific land use coding 
used by the model (see definitions in MapShed documen-
tation). Grid cell size 10x10 meters.  

Elevation (raster): Used a digital elevation model (DEM) 
30-meter elevation grid provided by MapShed/NEIWPCC 
NY/NE Section 8 (2012). Data were used to calculate land 
slope-related parameters.  
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Groundwater Nitrogen (raster): Used background esti-
mate of nitrogen (N) in mg/L in groundwater (shallow 
subsurface flow) provided by MapShed/NEIWPCC NY/NE 
Section 8 (2012). 

Soil Phosphorus (raster): Estimate of soil phosphorus (P) 
in mg/kg (total soil P) provided by MapShed/NEIWPCC 
NY/NE Section 8 (2012). 

Once the source file was loaded, all ten sub-basins were 
selected, and model run assumptions were selected 
using the Create GWLF Input function:

Weather Years: Selected 2011-2020 as the critical period 
of interest. Climatic outliers were considered and iden-
tified as years with Standardized Precipitation Index 
(SPI) values less than -1.5 or more than 1.5 (based on an 
average of recent 30 years of data from local weather sta-
tions; see full description in McKee et al., 1993). Obtained 
precipitation data from the nearest weather stations for 
the prior 30 years. Calculated the average annual total 
precipitation and the standard deviation for the data-
set. For each year in the 10-year critical period of interest 
(2011-2020), calculated the difference of total precipita-
tion from the 30-year average and divided by the 30-year 
standard deviation. Matched values with ranges associ-
ated with nuanced conditions defined as follows: 2.0 or 
more = extremely wet, 1.5 to 1.99 = severely wet, 1.0 to 
1.49 = moderately wet, -0.99-0.99 = near normal, -1.0 to 
-1.49 = moderately dry, -1.5 to -1.99 = severely dry, -2.0 
or less = extremely dry. From 2011-2020, two years (2011, 
2014) were identified as moderately wet, one year (2012) 
as severely wet, and the remaining seven years as near 
normal. The year 2012 was identified as a climatic outlier 
but was kept in the 10-year average for model calibration 
because of the robust water quality data available from 
2011-2020. Average annual precipitation by decade was 
calculated as 43.73 inches from 1991-2000, 47.80 inches 
from 2001-2010, and 49.37 inches from 2011-2020 and 
showed generally wetter conditions with each decade. 

Growing Season: selected May-October. 

Aggregate Basins: checked No.

LS Method: checked Flow Accumulation.

The model generated individual run files for each sub-ba-
sin, which were manually edited and then run for 10 years 
using the Run GWLF-E Option: 

Livestock Estimates: Livestock estimates were derived 
from Model My Watershed, which obtains county-level 
farm animal population data available from the United 
States Department of Agriculture (USDA) and weights by 
“farmland acres” for each sub-basin. MapShed uses a set 
of algorithms to simulate nutrient loading from livestock. 
It considers monthly time spent grazing, at pasture, direct 
access to stream, daily accumulation on the landscape, 

runoff to streams based on daily weather conditions, and 
certain livestock and agricultural practices such as plow-
ing manure into the soil and manure management plans. 
It is important to note that the model treats all manure 
produced in the watershed as remaining in the water-
shed in some form. The model does not directly include 
a mechanism for manure export out of or import into the 
watershed. For example, a watershed containing a large 
farm which produces and sells liquid manure from its live-
stock would probably experience lower nutrient loading 
in reality than what the model predicts, since much of the 
manure is shipped out of the drainage area. Conversely, 
large farms which import manure onto their fields from 
outside the watersheds could result in higher nutrient 
loading to streams than the model predicts. 

The model output by sub-basin for water and nutrient 
loads were input to a simplified LLRM. Additional water 
and nutrient sources or factors were estimated: 

Direct Atmospheric Deposition: The lake surface area 
(930 hectares) was multiplied by a median coefficient for 
phosphorus entering the lake as atmospheric deposition 
(0.20 kg P/ha/yr). For largely forested areas, a minimum 
of 0.07 kg P/ha/yr and a maximum of 0.54 kg P/ha/yr are 
suggested, with a median value of 0.20 kg P/ha/yr (Reck-
how et al. 1980, Dillon et al. 1991). Schloss et al. (2013) cal-
culated a coefficient of 0.11 kg P/ha/yr for a rural, forested 
watershed in New Hampshire. Lake Auburn is located 
near an urban area, but prevailing winds come from rural, 
forested areas in Maine. CEI, Inc. (2010) used a coefficient 
of 0.22 kg P/ha/yr and a surface area of 914 hectares. 

Internal Phosphorus Loading: Similar procedures to CEI, 
Inc. (2010) were used to estimate internal phosphorus 
loading. The hypolimnion was identified as starting at 
15 meters and deeper, which represents 16% of the total 
water volume. The difference between total phosphorus 
concentration measured in the epilimnion and hypolim-
nion was calculated for each collection day. The average 
of the maximum difference in each year from 2011-2020 
was determined, excluding 2011 (no September data) and 
2019/2020 (year during or following alum treatment), and 
multiplied by the hypolimnion volume to generate a total 
load estimate derived from internal load. The estimation 
matched well with CEI, Inc. (2010) estimation, indicating 
little change in internal loading (up until the 2019 alum 
treatment). 

Septic Systems: Used number of persons per dwelling 
based on US Census data for 2015-2019 for Auburn and 
Turner (average = 2.325) and 0.7 kg of phosphorus contrib-
uted by each person on average (Metcalf & Eddy, 1991 and 
CEI, Inc., 2010) to estimate the total septic system load. A 
soil retention coefficient of 0.8 (per the 1987 Watershed 
Management Study and CEI, Inc., 2010) was applied to the 
total septic system load (which equates to an attenuation 
factor of 0.2). Septic systems within 300 ft of a surface 
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water other than the lake were added to the total load 
for each sub-basin (which account for additional atten-
uation). Septic systems within 300 ft of the lake were 
calculated separately and included as a direct source to 
the lake. Input assumptions and calculations matched 
well with CEI, Inc. (2010), except an attenuation factor of 
0.8 was used by CEI, Inc. (2010) instead of 0.2. Because of 
this difference in assumption (80% vs. 20% phosphorus 
retained in the soil), it is likely that the CEI, Inc. (2010) sep-
tic system load estimate was overestimated. 

Pan Evaporation: Matched the evaporation rate of 23.15 
inches used by CEI, Inc. (2010). 

Withdrawal: The average of total annual withdrawal from 
Lake Auburn (2011-2019, 2020 incomplete at time of anal-
ysis) was calculated at 9,206,646 cubic meters per year, 
which represents 31% of the total annual water load to the 
lake and 8% of the total lake volume. The water extracted 
also contains phosphorus. Multiplied the average annual 
in-lake concentration (10.9 ppb) by the volume of with-
drawn water to generate a total phosphorus load esti-
mate (100 kg/yr). Nearly all residents who receive water 
are outside the watershed and so a negligible amount of 
withdrawn water returns to the lake. Withdrawal demand 
has also decreased in the last decade. CEI, Inc. (2010) 
did not account for withdrawn phosphorus load in the 
in-lake concentration prediction. Including consideration 
for withdrawn water and phosphorus load impacts the 
total annual load estimate and the flushing rate but not 
the average annual in-lake total phosphorus concen-
tration. The total annual load estimate was reduced by 
100 kg/yr (8% decrease) and the flushing rate decreased 
by every 4 years to every 7 years. Longer flushing rates 
increase the residence time of water and nutrients in 
the lake, which can allow more nutrients to settle out to 
the bottom (building up the legacy phosphorus source) 
rather than be exported downstream. On the other hand, 
longer flushing rates mean that it will take longer for the 
lake to build the in-lake total phosphorus concentration  
back up to pre partial alum treatment conditions, thereby 
increasing the estimated efficacy of the treatment. How-
ever, we kept the original estimate of 10 years for the 
partial alum treatment when considering variability with 
climate change (refer to Alum Treatment in Model Scenar-
ios for further discussion). 

The watershed load from the sub-basins was then 
calibrated: 

Streamflow: Model calibration followed guidelines set by 
Donigian (2002): percent differences between predicted 
and observed values of < 15% were considered very good 
(acceptable). Six discharge stations with observed data (n 
= 37-80 from 2011-2020) were matched with six of the ten 
sub-basin annual flow predictions. A nearby USGS gaging 
station (USGS01055500 Nezinscot River at Turner Center, 
Maine) was used to obtain daily discharge data adjusted to 

account for drainage area differences for each discharge 
station. Predicted and observed discharge for each dis-
charge station matched well for most stations to justify 
the reasonableness of this approach. From the adjusted 
daily discharge for each discharge station, an average 
annual water load was estimated. The average annual 
water load was further adjusted to match the sub-basin 
drainage area used in the calibration process (since dis-
charge station locations did not always match perfectly 
with sub-basin outlets). The predicted average annual 
water load for the six sub-basins fell within 3-11% of the 
adjusted observed average annual water load, except for 
The Basin sub-basin at 49% (due to the retention influ-
ence of the upstream ponds). The USGS (2004) measured 
streamflow at three locations in the watershed to estab-
lish a water budget for Lake Auburn. CEI, Inc. (2010) used 
Townsend Brook streamflow measurements to calibrate 
modeled flows. CEI, Inc. (2010) average annual water load 
was 18% higher than the USGS (2004) estimate, match-
ing with a 19% increase in average annual precipitation 
between the two time periods. Our average annual water 
load was 10% higher than the CEI, Inc. (2010) estimate, 
matching with a 12% increase in average annual precipi-
tation between the two time periods.  

Total Phosphorus Concentration by Sub-Basin: Total 
phosphorus concentration data from tributaries were 
compiled into a single database for summation. Six sam-
pling stations (same as the discharge stations except for 
station #13 which measured discharge upstream of the 
road crossing and sampled downstream where another 
incoming tributary likely mixes in) were selected and 
matched to the closest sub-basin. Concentration-dis-
charge relationships were generated for each station 
and showed weak correlations for all except station #13 
downstream of The Basin outlet. A simple flow-weighted 
average concentration method (#2) described by Walker 
(1999) was used. Because sub-basin drainage areas did 
not match station drainage areas (and drainage area ratio 
adjustments cannot be made to concentration data), 
model calibration was not sufficiently performed. Flow-
weighted average total phosphorus concentrations were 
used as guideposts but did not define the calibration 
process. 

Water and Phosphorus Attenuation: Default attenuation 
values for water (0.95) and phosphorus (0.90) were used 
(based on the LLRM manual, refer to AECOM, 2009) for 
all sub-basins to start. Further adjustments were made 
based on the influence of large wetlands or ponds or 
long stream reaches that would increase water and nutri-
ent attenuation. Water attenuation for sub-basin #9 was 
changed to 0.60 to better match observed flow; GWLF-E 
overestimated average annual water load, which was 
confirmed by a separate loading coefficient exercise in 
the LLRM). Due to longer stream reaches and the pres-
ence of wetland features in sub-basin #4, the attenuation 
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factors for water and phosphorus were reduced to 0.90 
and 0.80, respectively. Due to the presence of two ponds 
in sub-basins #2 and #3, the attenuation factors for both 
water and phosphorus were reduced to 0.50 for sub-ba-
sin #3. The water and phosphorus loads from sub-basins 
#1 and #2 were added to sub-basin #3 before attenuation 
was applied. 

The total water and phosphorus load to Lake Auburn 
was used as the primary input (among others such as 
lake characteristics) to several empirical formulas for 
predicting average annual in-lake total phosphorus 
concentration.  

Observed Total Phosphorus Outflow Concentration: 
Method (#2) described by Walker (1999) was used to esti-
mate a flow-weighted average concentration for the out-
let of Lake Auburn. 

Lake Area: A lake area of 2,298 acres was estimated from 
the land use file (by manually delineating the shoreline 
based on aerials). 2,260 acres used by USGS (2004) and 
CEI, Inc. (2010) and 2,248 acres from University of Maine 
at Farmington (UMF)/AWD bathymetry file. 

Lake Volume: UMF conducted depth measurements in 
2001 (exact day/month unknown) for the bathymetry 
file provided by AWD. The average lake elevation during 
the “boating season” from May-October when the UMF 
survey was likely completed was 259.37 ft (but ranged 
from 257.9-261.0 ft). The average year-round lake ele-
vation from 2011-2020 was 260.49 ft, a 1.12-ft difference 
(but ranged from -0.5-2.6 ft). This difference in water level 
equates to a lake volume from 2011-2020 of 3,937 million 
cubic feet (more in line with the USGS (2004) estimate 
at 3,920 million cubic feet and ultimately used for the 
model), ranging from 3,417-4,413 million cubic feet. Using 
the UMF 2001 data provided by AWD, CEI, Inc. (2010) cal-
culated a lake volume of 3,570 million cubic feet, while 
we calculated a lake volume of 3,577 million cubic feet. 
CEI, Inc (2010) used the USGS (2004) volume estimate for 
estimating flushing rate and thus for the Reckhow Gen-
eral 1977 in-lake P prediction. As a sensitivity analysis, 
adjusting lake volume from 3,577 to 3,937 million cubic 
feet dilutes the in-lake total phosphorus concentration by 
0.3 ppb. 

Observed In-Lake Total Phosphorus Concentration: Water 
quality data (total phosphorus, chlorophyll-a, Secchi disk 
transparency) were summarized (median or mean) by 
day for upper depths (epilimnion or upper 10 meters if 
unstratified), then by month, by year, and by all years for 
calibration. The average annual in-lake total phosphorus 
concentration of 10.9 ppb was used for model calibration. 
CEI, Inc. (2010) used 10.3 ppb for model calibration. 

Empirical Formulas: Averaged three empirical lake mod-
els: Kirchner-Dillion 1975, Jones-Bachmann 1976, and 

Reckhow General 1977. Predicted in-lake total phospho-
rus concentration of 10.9 ppb compared to an observed 
in-lake total phosphorus concentration of 10.9 ppb. 
Jones-Bachmann 1976 predicted current lake conditions 
the best, but it is recommended to take the average of 
multiple empirical formulas especially when projecting 
into the future under uncertain circumstances.

Model Scenarios 

With the calibrated model for baseline or “existing con-
ditions,” we were able to run multiple scenarios that 
changed certain underlying assumptions and predicted 
future lake water quality conditions. Several model sce-
narios were run: 

1. Baseline + Alum Treatment 

2. Baseline + Alum Treatment + Climate Change (Repre-
sentative Concentration Pathways (RCP) 4.5) 

3. Baseline + Alum Treatment + Climate Change (RCP 
8.5) 

4. Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Business As Usual” Buildout (No Code 
Changes) 

5. Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Not Allowing 
Building on LAWPC Lands” Buildout (Codes Relaxed, 
LAWPC Lands Remain Protected) 

6. Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Allowing 
Building on LAWPC Lands” Buildout (Codes Relaxed, 
LAWPC Lands Open for Development) 

7. Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Business As Usual” Buildout (No Code 
Changes) + Low Impact Development Standards 

8. Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Not Allowing 
Building on LAWPC Lands” Buildout (Codes Relaxed, 
LAWPC Lands Remain Protected) + Low Impact 
Development Standards 

9. Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Allowing 
Building on LAWPC Lands” Buildout (Codes Relaxed, 
LAWPC Lands Open for Development) + Low Impact 
Development Standards 

Alum Treatment: A partial alum treatment in 2019 resulted 
in a 78% reduction in internal phosphorus loading (from 
373 kg/yr (31%) to 83 kg/yr (9%)). We applied this reduc-
tion to all future scenarios, assuming for simplicity that 
in-lake treatments will continue at regular intervals indef-
initely to curb the internal phosphorus load and reset the 
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in-lake total phosphorus concentration to less than 10 
ppb. 

However, watershed management efforts to reduce 
phosphorus sources before entering Lake Auburn should 
continue to be the first component of LAWPC’s long-term 
protection strategy. According to WRS, Inc. (2019) and per-
sonal communication with Dr. Ken Wagner, the original 
intent of the partial alum treatment in 2019 was to reset 
the lake back to a lower in-lake total phosphorus level to 
buy additional time for continued watershed manage-
ment efforts. If watershed management efforts are insuf-
ficient and phosphorus builds back up in the lake to levels 
that trigger blooms, then an alum treatment may be con-
sidered again to strip the water column of phosphorus 
and inactivate bottom phosphorus loading. However, the 
future decision to utilize another alum treatment as an 
in-lake treatment option should be based on a nuanced 
review of additional data and the best available technol-
ogy at that time, as well as the primary source of phos-
phorus (i.e., external versus internal) causing degraded 
water quality. For instance, the 2012 bloom was triggered 
by high internal phosphorus load during an abnormally 
warm and long growing season that greatly expanded 
the extent and duration of anoxia throughout the lake. 
Conversely, the 2018 bloom was triggered by a series 
of major storms sending large amounts of phosphorus 
from the watershed to the lake, while anoxic extent and 
internal phosphorus load were much lower compared to 
2012. The decision to perform repeated alum treatments 
in the future will depend on the efficacy of the first par-
tial dose in 2019 and whether future blooms are driven 
more by internal or external sources. Consecutive years 
with high external loading of phosphorus would make 
alum treatments less effective, both economically and 
environmentally.

With only one full year post-treatment, there are currently 
insufficient data to determine the long-term efficacy of 
the partial alum treatment in 2019. Personal communica-
tion with Dr. Holly Ewing of Bates College indicated that 
the alum treatment was holding in summer 2021; how-
ever, July 2021 saw exceptionally large amounts of rain-
fall in the area, likely sending equally large amounts of 
phosphorus load to the lake, especially from Townsend 
Brook, which may drive blooms in early fall. Consecu-
tive years with abnormally high precipitation such as 
occurred in 2021 will build up phosphorus in the water 
faster and reduce the longevity of the treatment. Fortu-
nately, Lake Auburn experiences a long residence time, 
meaning that it takes several years for enough water to 
enter Lake Auburn to completely refill its volume; this 
also means that it will take several years for enough phos-
phorus to enter Lake Auburn to build up the in-lake total 
phosphorus concentration. 

Dr. Ken Wagner recommended that sediment samples be 
collected from Lake Auburn after 5 years (2024) to ana-
lyze the availability of key elements, namely phospho-
rus, aluminum, and iron, and assess the efficacy of the 
treatment. WRS, Inc. (2019) alternatively recommended 
that aluminum dosing stations could be set up near the 
outlets of the two major tributaries to Lake Auburn: the 
Basin Stream and Townsend Brook. Stormwater flows 
could be treated with 1 mg/L of polyaluminum chloride 
to strip phosphorus from the water before entering Lake 
Auburn. The installation cost would be <$100,000 for each 
station and cost about $40,000 annually to maintain. Per-
sonal communication with Dr. Ken Wagner indicated that 
the amount of chloride used in the dosing would have 
negligible impact to the concentration of chloride in the 
lake and would have a preferably lesser impact compared 
to alternative compounds such as aluminum sulfate. Dr. 
Ken Wagner also indicated similarly that alum treatments 
within the lake do not significantly increase conductivity 
(or chloride concentration) in the lake, the highest doses 
(many times that which was applied to Lake Auburn) 
having only raised conductivity by 40 µS/cm in other 
lakes. Even so, chloride can be disruptive to biota and 
lake stratification, so the potential impacts that chloride 
can have on lake ecosystems should not be minimized. 
Chloride and conductivity testing should be expanded 
as part of the water quality monitoring program if addi-
tional treatments are used, and any use of deicing salt, 
which contains chloride, on roads or parking areas (both 
private and public) in the watershed should be reviewed. 
Although there are risks, when applied with skill and cau-
tion, alum treatment is considered a safe and cost-effec-
tive means of internal phosphorus load reduction (refer 
to CDM Smith, 2014 for a more detailed discussion of the 
benefits and potential drawbacks of alum treatments).

Climate Change: To simulate future climate change in 
the lake water quality model, we used the NOAA Climate 
Explorer for the Auburn, ME area to obtain monthly total 
precipitation and maximum/minimum air temperature 
predictions under two emissions scenarios from the RCP 
(Representative Concentration Pathways) 4.5 and 8.5, 
part of the Coupled Model Intercomparison Project Ver-
sion 5 (CMIP5). Fernandez et al. (2020) identifies the RCP 
4.5 emission scenario as moderate but most other liter-
ature identifies it as low. The RCP 8.5 emission scenario 
is considered the “business as usual” higher emission 
scenario based on an unlikely future of increasing coal 
reliance. Although the RCP 8.5 emission scenario may 
overpredict future climate change, most sources cite it as 
still a relevant and plausible future outcome to consider 
(MCC STS, 2020; Schwalm et al., 2020).  

For this study, we considered both the RCP 4.5 and 8.5 
emission scenarios for the Auburn, ME area to best cap-
ture possible future conditions in Lake Auburn. Total 
annual precipitation is projected to increase by 6% and 
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Figure 3-2. Historical observed (dark gray) and modeled (light gray), as well as projected higher (RCP 8.5, red) and lower 
(RCP 4.5, blue) emissions scenarios for the Auburn, ME area for total precipitation (top), maximum temperature (middle), 
and minimum temperature (bottom). Chart images obtained from the NOAA Climate Explorer. 

10% from 2020-2100 for the RCP 4.5 and 8.5 emission 
scenarios, respectively. Average maximum temperature 
is projected to increase 7% (4.1 degrees F) and 15% (8.7 
degrees F) from 2020-2100 for the RCP 4.5 and 8.5 emis-
sion scenarios, respectively. Average minimum tempera-
ture is projected to increase 11% (4.4 degrees F) and 
24% (9.0 degrees F) from 2020-2100 for the RCP 4.5 and 
8.5 emission scenarios, respectively. These changes are 
predicted to occur unequally throughout the year with 
generally wetter, warmer winters and springs and drier, 
warmer summers and falls (Figure 3-2, Table 3-1).  

The impact of climate change on predicted external load 
for either emission scenario was minimal, so subsequent 
model scenarios incorporated only the RCP 4.5 emission 
scenario.

Future Buildouts: Refer to Land Use History & Develop-
ment Pressures section for a description of the method-
ology employed for conducting the “Business As Usual” 
buildout, which represents no code changes to existing 
zoning standards. We assumed all current zoning and 
lake protection ordinances remained unchanged, and 
development proceeded in a business-as-usual manner. 

Additional buildout scenarios were run to generate new 
estimates of projected buildings, as described below. 

“Maximum Development Not Allowing Building on 
LAWPC Lands”: The following changes were made for this 
scenario (otherwise assumptions and inputs followed the 
“Business As Usual” buildout): 

• Three village nodes were created with 51 parcels in 
Auburn rezoned: 

 » East Auburn: Parcels along Oak Hill Road and 
Andrew Drive (except for East Auburn Commu-
nity School) were rezoned to be Neighborhood 
Business. There is no minimum lot size, and a 
sewer connection is assumed. 

 » Townsend Brook Road: Parcels southwest of 
Townsend Brook Road were rezoned as Neigh-
borhood Business (except for the 228-acre par-
cel 391-001 which remained as Agriculture and 
Resource Protection due to its size and breadth). 
There is no minimum lot size, and a sewer con-
nection is assumed. 
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 » North Auburn: Parcels along North Auburn Road 
from Holbrook Road to Skillings Corner Road 
were rezoned as General Business. The mini-
mum lot size is 0.23 acres, and no sewer connec-
tion is assumed. 

• Removed development restrictions on land with 
less than 36 inches to groundwater and on land 
with sandy soils within 300 feet of the shoreline. 
Shoreland Zoning Overlay District with setbacks still 
applied. 

The buildout analysis for this scenario showed that 46% 
(4,532 acres) of the watershed is buildable under current 
zoning (2,201 acres or 22% are located with the Auburn 
portion of the watershed) (Appendix 4). We identified 
678 existing buildings within the watershed (419 are in 
Auburn), and the buildout analysis projected that an 
additional 1,287 buildings could be constructed in the 
watershed in the future (587 would be in Auburn), result-
ing in a total of 1,965 buildings in the watershed (1,006 
would be in Auburn) (Appendix 4). 

“Maximum Development Allowing Building on LAWPC 
Lands”: Same as “Maximum Development Not Allowing 
Building on LAWPC Lands” except LAWPC lands were 
removed from protected status, allowing development 
to occur on those lands according to their assigned zon-
ing (except for the parcels abutting Outlet Beach and the 
Outlet Pond east of Route 4, as well as the parcel housing 
the water treatment plant). Removing protection from 

LAWPC lands allows for 368 new buildings to be devel-
oped in Auburn in the watershed. 

The buildout analysis for this scenario showed that 61% 
(6,008 acres) of the watershed is buildable under current 
zoning (3,677 acres or 37% are located with the Auburn 
portion of the watershed) (Appendix 4). We identified 
678 existing buildings within the watershed (419 are in 
Auburn), and the buildout analysis projected that an 
additional 1,660 buildings could be constructed in the 
watershed in the future (960 would be in Auburn), result-
ing in a total of 2,338 buildings in the watershed (1,379 
would be in Auburn) (Appendix 4). 

The projected buildings output was used to adjust land 
use, livestock numbers, and septic system numbers in the 
future scenario model runs to predict changes in in-lake 
water quality.  

• Land Use: We first summarized existing (2020) water-
shed land use area by town for the 15 land use cate-
gories. We divided the area for developed land use 
types by the number of existing buildings in each 
town to generate the developed land use area per 
building. Based on the land use change analysis from 
1997-2020, we determined the average rate of net 
agricultural land loss and projected a similar rate into 
the future to the point when full buildout is achieved. 
The number of projected new buildings by sub-basin 
and town were derived from the buildout analysis 
and used to estimate the amount of new developed 

Table 3-1.  Projected change (inches or degrees F and percent) from 2020-2100 in monthly and annual total precipitation, 
maximum temperature, and minimum temperature for the RCP 4.5 and 8.5 emissions scenarios for the Auburn, ME area 
(data obtained from the NOAA Climate Explorer).

Month 

PRECIPITATION  MAXIMUM TEMPERATURE  MINIMUM TEMPERATURE 

RCP 4.5 
(%) 

RCP 4.5 
(inches) 

RCP 8.5 
(%) 

RCP 8.5 
(inches) 

RCP 4.5 
(%) 

RCP 4.5 
(F) 

RCP 8.5 
(%) 

RCP 8.5 
(F) 

RCP 4.5 
(%) 

RCP 4.5 
(F) 

RCP 8.5 
(%) 

RCP 8.5 
(F) 

Jan  4%  0.15  24%  0.95  13%  4.02  29%  9.02  42%  5.68  90%  11.67 

Feb  16%  0.55  22%  0.78  13%  4.51  22%  7.67  39%  5.66  66%  9.84 

Mar  9%  0.43  18%  0.81  9%  3.76  19%  7.86  16%  3.97  34%  8.16 

Apr  4%  0.17  18%  0.75  8%  4.28  16%  8.52  12%  4.19  24%  8.47 

May  4%  0.15  5%  0.18  6%  4.06  13%  8.58  8%  3.79  18%  8.12 

Jun  6%  0.23  1%  0.02  5%  3.93  11%  8.55  7%  3.74  14%  7.90 

Jul  7%  0.25  3%  0.11  5%  4.12  11%  9.09  6%  3.87  14%  8.56 

Aug  -1%  -0.02  4%  0.15  6%  4.73  13%  10.66  8%  4.51  17%  10.24 

Sep  6%  0.22  -4%  -0.15  6%  4.05  13%  9.58  7%  3.79  18%  9.24 

Oct  3%  0.14  0%  0.00  7%  4.19  15%  8.86  10%  4.23  21%  8.69 

Nov  7%  0.32  8%  0.38  8%  3.68  17%  8.03  12%  3.88  25%  8.00 

Dec  6%  0.28  23%  1.07  12%  4.29  24%  8.46  25%  4.95  47%  9.32 

Annual  6%  2.87  10%  5.04  7%  4.13  15%  8.74  11%  4.35  24%  9.02 
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land use at the expense of both agricultural land and 
forest. Table 3-2 provides a breakdown of changes in 
major land use categories for each scenario. 

• Livestock Numbers: Livestock numbers were 
adjusted based on the percent loss in agricultural 
land by sub-basin for each future scenario. 

• Septic System Numbers: The number of both existing 
and new buildings within 300 feet of mapped water-
bodies (lakes, ponds, major wetlands, streams) was 
determined and run through the same equation for 
deriving the total phosphorus load as described in 
the Baseline Model Run section. 

• Atmospheric deposition was adjusted to reflect more 
precipitation and more development in the future 
(used a coefficient of 0.44 kg P/ha/yr). Pan evapora-
tion was adjusted to reflect warmer temperatures 
under the RCP 4.5 scenario. Both were kept the same 
among all future scenario model runs. 

Low Impact Development: To simulate the effect of 
implementing low impact development strategies on all 
new development (in Auburn only), we kept everything 
the same for each future scenario model run except for 
the added assumption of low impact development use 
on new buildings. To account for this in MapShed, we 
adjusted the land use areas for each sub-basin for the 
headwater towns (to match the “Business As Usual” 

scenario) and undeveloped land use types for Auburn (to 
match each of the three future scenarios) in the Transport 
Data window. Next, we added new development areas (to 
match each of the three future scenarios) to the BMP Data 
window, selected “Infiltration Basin” from the dropdown 
BMP menu, and entered 2.54 cm for 1-inch rainfall cap-
ture. The new development areas were estimated based 
on projected new buildings but accounted for a 30% 
reduction in total impacted area per new building. BMPs 
utilized for each new building were assumed to result in a 
70% reduction in total phosphorus export in surface run-
off.  Table 3-2 provides a breakdown of changes in major 
land use categories for each scenario. 

Before presenting the model scenario results, there 
are several important assumptions to consider for 
interpretation: 

• The calibrated baseline or “existing conditions” 
model suggests that the combination of Little Wilson 
Pond and The Basin has a large nutrient attenua-
tion capacity of about 50%. Nearly all the headwa-
ter towns pass through Little Wilson Pond and The 
Basin, which has important implications for devel-
opment impact. For example, one new building in 
the Auburn portion of the watershed has roughly the 
same impact as two new buildings in the other head-
water towns. However, as development (and thus 
nutrient load) increases over time, the attenuation 
capacity of the ponds may diminish as they reach a 

Land Use Unit Existing 
Conditions

Baseline + 
Alum Treat-
ment + Cli-

mate Change 
(RCP 4.5) + 

Future “Busi-
ness As Usu-
al” Buildout 

(No Code 
Changes)

Baseline + Alum 
Treatment + 

Climate Change 
(RCP 4.5) + Future 

“Maximum 
Development Not 
Allowing Building 
on LAWPC Lands” 

Buildout (Codes 
Relaxed, LAWPC 
Lands Remain 

Protected)

Baseline + Alum 
Treatment + 

Climate Change 
(RCP 4.5) + Future 

“Maximum 
Development 

Allowing Building 
on LAWPC Lands” 

Buildout (Codes 
Relaxed, LAWPC 
Lands Open for 
Development) 

Baseline + 
Alum Treat-
ment + Cli-

mate Change 
(RCP 4.5) + 

Future “Busi-
ness As Usu-
al” Buildout 

(No Code 
Changes) +  

Low Impact 
Development 

Standards

Baseline + Alum 
Treatment + Climate 
Change (RCP 4.5) + 
Future “Maximum 
Development Not 
Allowing Building 
on LAWPC Lands” 

Buildout (Codes Re-
laxed, LAWPC Lands 
Remain Protected)  + 
Low Impact Devel-
opment Standards

Baseline + Alum 
Treatment + Climate 
Change (RCP 4.5) + 
Future “Maximum 

Development 
Allowing Building 
on LAWPC Lands” 

Buildout (Codes 
Relaxed, LAWPC 

Lands Open for De-
velopment)  + Low 
Impact Develop-
ment Standards 

Developed

hectares 
(ha)

588 1264 1544 1867 1194 1386 1612

Agriculture 241 112 112 112 116 112 112

Forest 2810 2262 1982 1659 2327 2141 1914

Water 185 185 185 185 185 185 185

Developed

percent 
(%)

15% 33% 40% 49% 31% 36% 42%

Agriculture 6% 3% 3% 3% 3% 3% 3%

Forest 74% 59% 52% 43% 61% 56% 50%

Water 5% 5% 5% 5% 5% 5% 5%

Table 3-2.  Land use area (hectares, ha) and percent cover (%) for baseline or “Existing Conditions”, as well as the modeled 
future scenarios, for the Lake Auburn watershed.
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yet undetermined saturation point, and thus, devel-
opment in the headwater towns may have greater 
impact to Lake Auburn in the future.  

• All buildout scenarios assumed no change in cur-
rent zoning for the headwater towns. If development 
ordinances change in those towns to encourage 
additional growth, then model assumptions and the 
water quality risk assessment will be different (and 
possibly worse). 

• Land use adjustments assumed that the prior 
20-year decline in agricultural lands in the watershed 
will continue in the future. The model assumes much 
higher nutrient loads from agricultural lands com-
pared to other developed lands such as residential 
or commercial, so nutrient loads are reduced with 
agricultural land conversion to other developed land 
types until more development accumulates to match 
the original nutrient load.  

• Land use adjustments were changed manually in 
MapShed after the original 2020 land cover file was 
loaded into MapShed. MapShed averages factors 
such as slope by land use category for each sub-basin, 
so adjusting land use manually applies those same 
factors when in reality those factors may be altered 
under varying spatial distributions. 
Similarly, MapShed accounts only 
for total development area and not 
where development occurs within 
a sub-basin. Changing the locations 
of buildings and development can 
worsen environmental impact, for 
example, by failing to use setback 
distances from sensitive areas. As a 
sensitivity analysis, we ran a sepa-
rate model scenario to account for 
changes in the spatial distribution 
of future development and found 
that predicted in-lake total phos-
phorus concentration increased by 
0.3 ppb, possibly suggesting vari-
ability around the predictions of 
other model scenarios.

• The end point was set at 2100 
to match the extent of climate 
change model scenarios and sim-
plify the buildout pattern assump-
tions given the large uncertainties 
around factors controlling future 
development. However, it is likely 
that buildout patterns could extend 
beyond 2100 (given the area’s slow 
population growth). Based on the 
number of new buildings added to the watershed 
from 1997-2020, we estimate that full buildout (for 

the future “Business As Usual” buildout) of projected 
new buildings in the watershed would occur by 2188.  

• Water withdrawal demand has been stagnant or 
declining in recent decades, and the AWD does not 
expect considerable increases in demand in the 
future. We assumed no change in water withdrawal by 
2100. 

Model Results 

The results of the baseline and scenario models are pre-
sented in Table 3-4. The partial alum treatment applied in 
2019 reset the lake to a much lower total phosphorus load 
and in-lake concentration. It is anticipated that this partial 
alum treatment will last 10 years, and it was assumed for 
simplicity that AWD will continue to apply alum treatment 
as a method of in-lake total phosphorus load control (see 
prior discussion under Model Scenarios section for more 
detail); otherwise, the water quality of Lake Auburn will 
rapidly deteriorate, especially when compounded by the 
effects of climate change and increased development in 
the future. 

At an annual scale for the climate-change-only scenario 
model runs, the in-lake water quality predictions for Lake 
Auburn showed no net change or slight decrease in nutri-

ent loading and in-lake total phos-
phorus concentration because the 
increase in precipitation is countered 
by an increase in evapotranspiration 
and earlier snow melt due to warmer 
air temperatures. Other models for 
New England lakes also show the pos-
sibility of decreasing total phospho-
rus load under future climate change 
scenarios (Kalcic et al., 2019; Mes-
sina et al., 2020; Huser et al., 2018); 
though several other models for New 
England lakes show the opposite 
trend of increasing total phospho-
rus load by the end of the century 
(Stoddard et al., 2016, Farrell et al., 
2020). More so, the modeled annual 
scale does not account for short-term 
increases in total phosphorus loading 
that may occur as a result of runoff or 
mixing during extreme precipitation 
events coupled with warm air tem-
peratures (Kalcic et al., 2019). Addi-
tionally, these simple models, such 
as used for Lake Auburn, are external 
watershed loading models that do 
not account for significant changes 
to within-lake dynamics that will alter 
nutrient processing and retention, 

such as a lengthening stratification period and deepening 
thermocline. The complexity of lake systems as integrators 

The water 
quality of Lake 

Auburn will 
rapidly deteriorate 
without controlling 

for internal 
phosphorus 

loading, especially 
when compounded 

by the effects of 
climate change 
and increased 

development in 
the future. 
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Figure 3-3. In-take turbidity concentrations are strongly cor-
related with in-lake Secchi disk transparency readings at the 
daily scale. 

of all the physical, chemical, biological, and atmospheric 
changes within their watersheds make predictions of 
future lake conditions challenging, but consensus by the 
scientific community is that climate change will have 
major impacts on nutrient processing and blooms in 
lakes (Moss, 2012). 

Under the future “Business As Usual” (no code changes) 
scenario, total phosphorus load and in-lake concentration 
increase to 957 kg/yr and 9.5 ppb, respectively. Adjusting 
for low impact development on new development in the 
Auburn portion of the watershed (237 new buildings, 70 
acres less developed accounting for 30% reduction in 
development footprint per building, 70% phosphorus 
export reduction on 233 acres of new developed land) 
reduces the in-lake total phosphorus concentration mini-
mally by 0.1 ppb. Auburn’s new development potential is 
limited and located away from the direct shoreline area, 
allowing for natural attenuation of nutrients regardless of 
low impact development use. 

Under the future “Maximum Development Not Allowing 
Building on LAWPC Lands” (codes relaxed) scenario, total 
phosphorus load and in-lake concentration increase, 
the latter of which becomes close to and within the pre-
diction’s margin of error to 10 ppb – the threshold for 
increased bloom risk (see discussion below on Filtration 
waiver violation & bloom frequency). Adjusting for low 
impact development on new development in the Auburn 
portion of the watershed (592 new buildings, 159 acres 
less developed accounting for 30% reduction in devel-
opment footprint per building, 70% phosphorus export 
reduction on 512 acres of new developed land) reduces 
the in-lake total phosphorus concentration by 0.4 ppb. 

Under the future “Maximum Development Allowing 
Building on LAWPC Lands” (codes relaxed) scenario, total 
phosphorus load and in-lake concentration increase to 
pre-alum treatment levels under the Baseline scenario. 
It is important to note that even though total phospho-
rus concentrations are predicted to be similar to the pre-
alum treatment levels seen in the late 2010s, the impacts 
from climate change in 2100 will greatly enhance the 
probability of blooms compared to similar in-lake con-
centrations experienced today (see discussion below on 
filtration waiver violation & bloom frequency). Adjusting 
for low impact development on new development in the 
Auburn portion of the watershed (960 new buildings, 
256 acres less developed accounting for 30% reduction 
in development footprint per building, 70% phosphorus 
export reduction on 835 acres of new developed land) 
reduces the in-lake total phosphorus concentration by 
0.6 ppb. Much of the existing LAWPC lands are located 
near Lake Auburn. Opening up development on these 
lands increases the nutrient loading impact (given limited 
attenuation from direct drainages), and thus, low impact 
development use on new development has a greater 

positive impact on water quality than when low impact 
development was applied to the “Maximum Develop-
ment Not Allowing Building on LAWPC Lands” scenario. 
Even with use of low impact development on new devel-
opment, both maximum development scenarios do not 
effectively protect the lake from experiencing degraded 
water quality.  

The response parameter of most concern, but that is 
difficult to model directly, is the probability or risk of 
cyanobacteria/algae blooms that degrade drinking 
water quality, impede recreational access, and diminish 
life-supporting aquatic habitat. For this study, we relied 
on the scientific literature and historic observed data for 
Lake Auburn to estimate a relative increase in risk for the 
following conditions: 1) filtration waiver violation and 
bloom frequency, and 2) cyanobacteria toxin probability. 
Generally, this exercise is extremely challenging given the 
gaps in our understanding of cyanobacteria response to 
climate change at a global scale and even more so at the 
local scale. Broad generalizations based on best available 
studies and observed data were made to assess relative 
increase in risk for the two conditions. 

(1) Filtration waiver violation & bloom frequency: The 
filtration waiver for Lake Auburn is based on maintain-
ing in-take turbidity concentrations less than 5 NTU and 
fecal coliform concentrations less than 20 col/100mL. 
In-take turbidity concentrations are most strongly cor-
related with in-lake Secchi disk transparency (SDT) read-
ings at the daily scale (Figure 3-3). SDT is a measure of 
water clarity, which reflects the amount of dissolved or 
particulate materials in water, namely color, algal cells, 
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Table 3-3. Seasonal weather conditions (precipitation and maximum and minimum air temperature) and average annual 
water quality conditions (in-lake total phosphorus (TP), in-lake chlorophyll-a (CHLA), and in-take turbidity (TURB)) for each 
year from 2011-2020. Green highlighted cells indicate years 2011, 2012, and 2018 with blooms. Light blue highlighted cells 
for precipitation indicate wet years; light orange highlighted cells for precipitation indicate dry years. Dark blue highlighted 
cells for air temperature indicate cooler-than-normal years (defined as outside one standard deviation of the average); dark 
orange highlighted cells for air temperature indicate warmer-than-normal years. Generally, wetter-than-normal combined 
with warmer-than-normal years trigger significant blooms that increase the in-take turbidity concentration. 

YEAR 
PRECIPITATION (INCHES) 

AIR TEMPERATURE (F)  WATER QUALITY 

WINTER  SPRING  SUMMER  FALL  ANNUAL AVERAGE 

TOTAL  WINTER  SPRING  SUMMER  FALL  TMAX  TMIN  TMAX  TMIN  TMAX  TMIN  TMAX  TMIN  TP (PPB)  CHLA (PPB)  TURB (NTU) 

2011  53.87  8.43  17.68  12.71  15.05  33.03  15.51  51.35  34.38  76.97  57.36  59.36  41.97  11.77  10.93  2.80 

2012  58.12  11.96  13.02  22.17  10.97  34.35  18.86  56.43  37.20  78.12  58.32  57.09  39.88  14.38  7.32  3.23 

2013  44.23  7.69  9.87  13.94  12.73  30.42  15.27  52.09  33.93  76.61  58.45  56.90  38.70  12.03  1.52  2.03 

2014  54.17  12.54  13.48  17.99  10.16  31.20  14.70  48.92  29.96  76.92  57.64  56.64  39.81  9.94  2.22  1.10 

2015  43.73  10.26  5.81  13.81  13.85  29.20  12.24  52.67  32.98  75.98  58.02  60.37  40.55  9.28  1.72  1.10 

2016  45.48  12.27  9.20  10.49  13.52  33.78  16.82  54.01  34.39  79.10  58.24  59.24  41.09  9.13  1.47  1.22 

2017  46.09  9.69  13.18  9.61  13.61  31.47  17.12  49.07  31.92  76.00  56.17  59.43  41.04  9.92  1.72  1.52 

2018  46.84  8.71  8.30  13.71  16.12  30.93  15.09  51.32  32.85  77.00  56.93  52.35  36.87  10.35  1.30  3.00 

2019  51.87  14.01  12.69  12.61  12.56  29.36  13.09  48.67  30.86  77.46  56.10  55.08  36.65  9.68  1.08  0.87 

2020  49.29  13.80  10.76  13.99  10.74  33.19  17.74  50.93  32.28  76.47  57.54  57.69  38.88  8.61  1.52  1.00 

AVG  49.37  10.94  11.40  14.10  12.93  31.69  15.64  51.55  33.08  77.06  57.48  57.42  39.54  10.51  3.08  1.79 

STDEV  4.91  2.28  3.33  3.62  1.91  1.81  2.05  2.43  2.05  0.96  0.85  2.41  1.78  1.74  3.31  0.91 

HIGH  54.28  13.22  14.73  17.72  14.84  33.51  17.69  53.98  35.12  78.02  58.32  59.82  41.32  12.25  6.39  2.69 

LOW  44.46  8.65  8.07  10.48  11.02  29.88  13.60  49.11  31.03  76.10  56.63  55.01  37.77  8.77  -0.23  0.88 

and suspended sediment. Correlations of in-take turbid-
ity or in-lake SDT with other in-lake parameters such as 
total phosphorus and chlorophyll-a were more variable, 
indicating that in-take turbidity concentrations are con-
trolled by more than algae or cyanobacteria biomass 
(e.g., sediment particles). 

Severe blooms in Lake Auburn that increased in-take tur-
bidity above 3 NTU occurred in 2011 and 2012 following 
a series of large storm events during abnormally warm 
seasonal air temperatures (Figure 3-4, Table 3-3). In 2011, 
Hurricane Irene produced 3.36 inches of rain over 48 
hours in late August and 2.51 inches over 72 hours in early 
September, which generated significant nutrient-laden 
runoff to the lake. Hurricane Irene also brought high, 
sustained winds that likely mixed hypolimnion phospho-
rus into the upper surface layers. The influx of nutrients 
along with abnormally warm air temperatures stimulated 
a bloom in Lake Auburn. In 2012, the severe bloom was 
triggered by significant nutrient-laden shoreline erosion 
during several large spring and summer storm events, 
namely 7.51 inches over one week in early June, 4.76 
inches over one week in late June, and 3.38 inches over 
four days in mid-August. The greater extent and duration 

of anoxia in 2012, caused in part by an early ice-out, also 
stimulated internal phosphorus load that fueled the 
blooms, which ultimately resulted in a fish kill that fall. 
In 2018, a bloom occurred following several storm events 
greater than 1-2 inches through the spring, summer, and 
early fall, which caused sedimentation or nutrient-laden 
runoff to the lake. SDT readings dropped and in-take 
turbidity concentrations increased to 3.0 NTU before an 
emergency algaecide treatment was applied on Septem-
ber 11, 2018.

In all cases, precipitation was the key driver in generat-
ing blooms or sedimentation severe enough to rapidly 
increase in-take turbidity concentrations. Peer reviewed 
research of Lake Auburn by Messina et al. (2020) showed 
that lake phosphorus enrichment was most responsive 
to extreme storm events, when compared to increasing 
air temperatures, mean precipitation, and windstorms. 
Blooms were also more severe in 2011 and 2012 when 
seasonal air temperatures were abnormally warm and 
average in-lake total phosphorus concentrations were 
greater than 10 ppb. The trifecta of meeting these three 
conditions (warm air temperature, total phosphorus 
greater than 10 ppb, and extreme rain events) in a given 
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Figure 3-4. 2011-2020 time series of in-take turbidity response compared to key in-lake parameters: Secchi 
disk transparency (TOP), total phosphorus (MIDDLE), and chlorophyll-a (BOTTOM). 
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year nearly guarantees a severe bloom that increases 
in-take turbidity concentrations. CDM Smith (2013) noted 
that turbidity spikes at the in-take were likely not caused 
directly by Gloeotrichia but rather later blooms of Doli-
chiospermum and Microcystis.

Despite historically severe blooms and sedimentation 
events in the last decade in Lake Auburn, the filtration 
waiver criteria for in-take turbidity concentrations were 
never exceeded, only reaching the highest average 
daily  concentration of 3.25 NTU on September 26, 2012. 
Extrapolating empirical relationships outside the range of 
observations greatly increases uncertainty in the analysis. 
Even so, we performed an exercise to estimate the limit of 
average in-lake total phosphorus concentration at which 
a filtration waiver violation is likely to occur. We selected 
the most restrictive criterion for in-take turbidity concen-
trations of no more than five days exceeding 5 NTU in 10 
years. We determined a percentile value of 99.98630137 
to apply to daily in-take turbidity concentrations for each 
year over 10 years to calculate the annual value of in-take 
turbidity that 0.5 or less days exceed. There was some vari-
ability in the linear regression between the 99th percen-
tile of annual in-take turbidity concentration versus the 
average annual in-lake total phosphorus concentration 
(Figure 3-5). The standard deviation of the residuals of 
that linear regression was 0.5, which we subtracted from 
5 NTU to account for a margin of safety. We estimated that 
average annual in-lake total phosphorus concentration 

would have to reach 17.1 ppb to cause a filtration waiver 
violation of in-take turbidity concentrations. One notable 
exception was in 2018 when the average annual in-lake 
total phosphorus concentration was only 10.4 ppb, but 
in-take turbidity concentration reached a maximum of 
3.0 NTU on 9/12/2018, one day after the emergency algae-
cide treatment. This suggests that a filtration waiver vio-
lation could occur at some average annual in-lake total 
phosphorus concentration less than 17.1 ppb (but greater 
than 10 ppb). Note that the 2018 bloom occurred later in 
the season over a shorter period of time, likely driving the 
lower average annual phorphorus concentration calcu-
lated for that year.

Historic observed data from 2011-2018 (prior to the 2019 
alum treatment) for Lake Auburn showed a range of 9.1-
14.4 ppb with an average of 10.9 ppb for in-lake total 
phosphorus concentration, which represents a difference 
of –1.7 ppb to +3.5 ppb with a standard deviation of 1.8 
ppb. We applied this same variability to future condition 
scenarios and none of the scenarios result in a filtration 
waiver violation at 17.1 ppb. However, this variability is 
likely underestimated. Several studies show that inter-
annual variability in nutrient loading and weather is 
expected to increase over time, and confounding precip-
itation, air temperature, and phosphorus concentrations 
could lead to turbidity exceedances at less than 17.1 ppb 
(Farrell et al., 2020; Kalcic et al, 2019; Messina et al, 2020; 
Fernandez et al, 2020). 

Our estimate is also based on the unlikely assumption 
that current relationships and underlying conditions of 
lake dynamics will be the same in the future with climate 
change and increasing developed land use. The severity 
of blooms, particularly for potentially toxic cyanobacte-
ria, is projected to increase with increasing temperature 
due to longer growing seasons and stronger thermal strat-
ification periods that favor cyanobacteria with buoyancy 
regulation (Ho and Michalak, 2020, Kalcic et al., 2019). 
Average maximum temperature is projected to increase 
7% (4.1 degrees F) and 15% (8.7 degrees F) from 2020-
2100 for the RCP 4.5 and 8.5 emission scenarios, respec-
tively. Extreme precipitation events also increase the risk 
of cyanobacteria blooms by sending short-term pulses 
of nutrients to the lake or generating short-term water 
column mixing that promote cyanobacteria recruitment 
from bottom waters (Cottingham et al., 2021). Extreme 
precipitation events are expected to increase 40% under 
both high and low emission scenarios for Maine (Easter-
ling et al., 2017).   

Based on our literature review, we generated gross esti-
mates of relative risk for several key factors to consider 
for drinking water and recreation in Lake Auburn. The 
partial alum treatment in 2019 reduced the risk of blooms 
and the immediate need for a filtration plant. The future 
“Business As Usual” (no code changes) scenario and the 

Figure 3-5. In-take turbidity concentration (annual average = 
light blue; annual 99th percentile = dark blue) correlated to 
average annual in-lake total phosphorus concentration. 
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In summary, 
none of these 

future scenarios 
meet an acceptable 
water quality goal 

that maintains 
high quality water 
for drinking water, 
recreational use, 

and aquatic health 
for Lake Auburn. 

future “Maximum Development Not Allowing Building 
on LAWPC Lands” (codes relaxed) scenario would likely 
increase the bloom risk to a level similar to the risk prior 
to the alum treatment. A filtration waiver violation would 
be unlikely or low risk, but taste and odor complaints 
may drive the need for a filtration plant. The future “Max-
imum Development Allowing Building on LAWPC Lands” 
(codes relaxed) scenario would greatly increase the risk 
of blooms (to nearly every year) with a higher risk for a 
filtration waiver violation that would 
necessitate the construction of a filtra-
tion plant. These blooms would occur 
even with regular alum treatments 
already instated as an in-lake man-
agement technique; additional bloom 
controls would be costly.  

The use of low impact development 
strategies on all new development 
in the Auburn portion of the water-
shed would not significantly reduce 
the risk of blooms for the “Business 
As Usual” and “Maximum Develop-
ment Not Allowing Building on LAWPC 
Lands” scenarios. The risk of blooms 
remains at 40%, a filtration waiver 
violation remains unlikely or low risk, 
and taste and odor complaints remain 
likely (and may drive the need for a fil-
tration plant). The use of low impact 
development strategies on all new 
development in the Auburn portion of 
the watershed would, however, significantly reduce the 
risk of blooms for the “Maximum Development Allowing 
Building on LAWPC Lands” scenario. The risk of blooms 
reduces from 80% to 50%, a filtration waiver violation 
improves from a medium risk to a low risk, and taste and 
odor complaints improve from many to likely (and reduce 
the possible need for a filtration plant). 

In summary, none of these future scenarios which con-
sider Auburn-only changes to regulatory and manage-
ment approaches meet an acceptable water quality goal 
that maintains high quality water for drinking water, rec-
reational use, and aquatic health for Lake Auburn. The 
AWD and the City of Auburn will need to be constant stew-
ards of the watershed, begin working with the headwater 
towns on instituting protection efforts watershed-wide, 
and minimize increases in nutrient load to the lake to best 
protect water quality for both drinking water and recre-
ation. It is important to understand that a filtration plant 
does not allow for greater development of the watershed 
because the filtration plant only treats extracted drinking 
water for the consumer and does not treat in-lake water 
quality for recreation and for meeting State criteria for 
designated uses. 

(2) Cyanobacteria toxin probability: One significant yet 
unknown threat to Lake Auburn’s future water quality 
is toxins from cyanobacteria blooms. Lake Auburn has 
some of the highest counts of Gloeotrichia enichulate, a 
potentially toxic cyanobacterium, among studied north-
eastern lakes (Carey et al., 2012). Studies have shown 
that warmer air and water temperatures increase the 
amount of cyanobacteria in the water column, and toxins 
are more likely to be released (McQueen and Lean 1987, 

Walls et al., 2018). Walls et al. (2018) 
found that warming more than 20 °C, 
especially between 20 °C and 25 °C, 
increases toxic microcystin release by 
36%. Other studies modeling future 
conditions suggest that longer sum-
mers may increase cyanobacterial 
abundance but decrease the risk of 
harmful toxin concentrations (Ho 
and Michalak, 2020). These findings 
suggest that there may be an opti-
mal temperature range and growing 
season length in the future that will 
support toxic cyanobacteria blooms 
in Lake Auburn. It is probable that a 
filtration plant will need to be consid-
ered to remove toxins and taste and 
odor-causing compounds from cyano-
bacteria to protect public health; how-
ever, filtration plants with the capacity 
to remove organic contaminants are 
costly. If a filtration plant is needed for 
organic contaminants, then it is likely 

that Lake Auburn is at that point unsuitable for recreation 
for significant portion of the year.  

Residents living in proximity to Lake Auburn should also 
be aware of other health threats associated with toxic 
cyanobacteria blooms. Dr. Jim Haney at the University 
of New Hampshire is at the forefront of aerosolized cya-
nobacteria research. His and others’ research shows that 
people living within 0.5 miles of a waterbody affected by 
frequent toxic cyanobacteria blooms are at significantly 
greater risk for amyotrophic lateral sclerosis (ALS), a pro-
gressive neurodegenerative disease that affects nerve 
cells in the brain and spinal cord (Caller et al., 2009; Caller 
et al., 2012; Caller et al., 2013; Stommel et al., 2013; Tor-
bick et al., 2014; Torbikc et al., 2018).

Recreational Opportunities
Swimming

Swimming is currently not allowed anywhere in Lake 
Auburn, and as discussed in Section 2, there has been a 
ban on “bathing” since the late 1800s. The swimming pro-
hibition is intended to preserve many desirable benefits, 
most prominently protecting drinking water quality and 
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Table 3-4. Baseline and scenario model results for total phosphorus (TP) load (kg/yr) and in-lake TP concentration (ppb), 
along with gross estimates for water quality risks related to drinking water and recreation in Lake Auburn. 

SCENARIO  YEAR  TP LOAD 
(KG/YR) 

TP 
(PPB) - 

AVG 

TP 
(PPB) 
- MIN 

TP 
(PPB) 
- MAX 

Bloom 
Risk  Taste/Odor 

Filtration 
Waiver Viola-

tion Risk 

Filtration 
Plant 

Needed? 

Baseline or “Existing Conditions”  2018  1,114  10.9  9.2  14.4  40%  Complaints  None  No, borderline 
for taste/odor 

Baseline + Alum Treatment  2020  842  8.3  6.6  11.8  10%  Likely Few 
Complaints  Likely None  No 

Baseline + Alum Treatment + Climate Change (RCP 
4.5)   2100  831  8.2  6.5  11.7  NA  NA  NA  NA 

Baseline + Alum Treatment + Climate Change (RCP 
8.5)   2100  803  8.2  6.5  11.7  NA  NA  NA  NA 

Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Business As Usual” Buildout (No 
Code Changes) 

2100  957  9.5  7.8  13.0  40%  Complaints 
Likely  Low Risk 

Likely 
no, but bor-
derline for 
taste/odor 

Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Not Allow-
ing Building on LAWPC Lands” Buildout (Codes 
Relaxed, LAWPC Lands Remain Protected) 

2100  994  9.9  8.2  13.4  40%  Complaints 
Likely  Low Risk 

Possibly yes 
due to taste/

odor 

Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Allowing 
Building on LAWPC Lands” Buildout (Codes Re-
laxed, LAWPC Lands Open for Development) 

2100  1,077  10.7  9.0  14.2  80%  Many Com-
plaints  Medium Risk 

Likely yes due 
to taste/odor 

and higher 
risk for toxic 

cyanobacteria 

Baseline + Alum Treatment + Climate Change 
(RCP 4.5) + Future “Business As Usual” Buildout 
(No Code Changes) + Low Impact Development 
Standards 

2100  943  9.4  7.7  12.9  40%  Complaints 
Likely  Low Risk 

Likely 
no, but bor-
derline for 
taste/odor 

Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Not Allow-
ing Building on LAWPC Lands” Buildout (Codes 
Relaxed, LAWPC Lands Remain Protected) + Low 
Impact Development Standards 

2100  959  9.5  7.8  13.0  40%  Complaints 
Likely  Low Risk 

Likely 
no, but bor-
derline for 
taste/odor 

Baseline + Alum Treatment + Climate Change (RCP 
4.5) + Future “Maximum Development Allowing 
Building on LAWPC Lands” Buildout (Codes Re-
laxed, LAWPC Lands Open for Development) + Low 
Impact Development Standards 

2100  1,015  10.1  8.4  13.6  50%  Many Com-
plaints  Low Risk 

Possibly yes 
due to taste/

odor 

Lake Auburn Water Quality Goal Recommendation  2100  900  9.0  7.6  11.9 10-20%  Few Com-
plaints  Low  No 

maintaining the filtration waiver. Swimming was once 
allowed at Lake Auburn’s outlet park at the lake outlet 
(downstream of Route 4), but the “Outlet Beach” swim-
ming area has been closed since 2012 due to elevated 
fecal indicator bacteria counts. Approximately 33% of 
the routine summer fecal indicator bacteria monitoring 
samples collected at Outlet Beach between 2005-2012 

were elevated. It was determined that the source of the 
fecal indicator bacteria was not the recreational activities 
themselves (swimming, fishing, picnicking), but rather 
1) lake characteristics at the location of the swimming 
beach where there was poor water circulation, 2) the lack 
of stormwater control practices in place to prevent runoff 
into the lake from significant areas of impervious surfaces 
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around Route 4, and 3) waterfowl congregation in the 
park vicinity (CEI, Inc., 2013). The City has continued to 
study the possibility of reopening Outlet Beach (Lewiston 
Sun Journal, 2020), but informal proposals have also con-
sidered the northern shores of the lake along Lake Shore 
Drive, where poor circulation would likely not be an issue. 

To assess the hypothetical regulatory impact of a swim-
ming area, the project team contacted the Maine Drinking 
Water Program for information on how such a decision 
would affect the filtration waiver, as well as any other reg-
ulatory considerations at the State level. Drinking Water 
Program staff indicated that a swimming area in Lake 
Auburn would likely violate the filtration waiver, which, 
along with a City ordinance, requires “no swimming or 
body contact” with the water (Maine Drinking Water Pro-
gram, pers. comm.). The State of Maine and EPA would 
need to work with the AWD and City of Lewiston to review 
any proposed swimming area location and its impacts to 
determine whether the filtration waiver could be main-
tained. Given its high probability of causing a filtration 
waiver violation, a swimming area will likely not be feasi-
ble for Lake Auburn at any time unless State and federal 
authorities sign off. 

Nevertheless, as an exercise for this study, the environ-
mental impacts of a hypothetical swimming area were 
sketched out in preliminary fashion, along with appropri-
ate measures for avoidance and minimization of impacts 
to the lake and the drinking water source. If a swimming 
area were to be re-instituted at Lake Auburn, the con-
cern would not be about additional phosphorus loading 
but about fecal indicator bacteria loading and turbid-
ity increases. Many actions would need to take place to 
ensure that the area was not contributing to water quality 
degradation, including (but not limited to) the following:

• The swimming area would need to be in a different 
part of the lake, not at the outlet where there is poor 
circulation with proximal impervious surfaces. It is 
possible that a candidate location for a swimming 
area does not currently exist, especially given that it 
would be restricted to the northern half of the lake 
(across from the in-take) away from any milfoil areas 
(e.g., the Basin) and major tributary inflows (e.g., the 
Basin, Townsend Brook).  

• The swimming area should be roped off with buoys, 
and swimming outside the buoyed area should be 
prohibited, including private shorefront properties.

• The access area would need to have adequate facil-
ities to prevent human and pet waste from entering 
the lake, such as installing maintained bathrooms 
and pet waste disposal bins, or better yet, an 
enforced ban on pets. 

• The access area would need to have adequate shore-
line buffers and stormwater control practices in place 
to reduce runoff into the lake. Studies show that 
stormwater control practices will be less effective 
and more necessary for managing lake water qual-
ity with climate change, so it is not recommended 
to introduce a swimming area to the lake unless an 
indefinite commitment to implementing and main-
taining all stormwater control practices is made to 
ensure minimal nutrient loading occurs at the loca-
tion (Bosch et al., 2014). 

• The number of visitors per day would need to be 
capped to prevent overcrowding. A suitable limit 
would be no more than 50 people at any given time. 
The City could offer paid stickers to Auburn residents 
to help offset some of the cost to maintain and limit 
the number of visitors.

• The access area would need to be designed so as to 
not attract waterfowl that contribute to high fecal 
indicator bacteria counts (i.e., no large grass lawns). 
Studies recommend that regular cleanings and gull 
and geese deterrent strategies are critical for reduc-
ing onshore inputs of fecal indicator bacteria (Kinzel-
man et al., 2003 and 2004; Converse et al., 2012). 

• A City staff person and daily attendant would need 
to be responsible for operating and maintaining the 
swimming area, enforcing rules, and coordinating 
with LAWPC.

• Additional water quality testing would need to be 
performed in and around the swimming area to 
assess impacts to the lake. 

• A swimming area should only be allowed on a trial 
basis and continued only after regular inspections 
and water quality testing confirm that the swimming 
area does not pose a threat to lake water quality.

Implementing these common sense measures to avoid 
and minimize risk would require a considerable level 
of effort on the part of the City of Auburn in coordina-
tion with LAWPC. When considering the environmental 
risk, however well-managed it may be, managers must 
acknowledge the uncertainty surrounding the lake’s abil-
ity to absorb new impacts without degrading water qual-
ity, especially the interaction between the different types 
of impacts such as phosphorus loading, climate change, 
and shifting development patterns. If a tipping point is 
reached, the cost to maintain a swimming area may out-
weigh the recreational benefits in a manner that is hard 
to capture in the economic analysis in Section 4. Further, 
at some point in the future, a swimming area may not be 
feasible given the increasing likelihood of toxic cyano-
bacteria bloom occurrence, which would preclude safe 
bodily contact during periods of toxicity. 
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Boating & Fishing

Boating is allowed on Lake Auburn, primarily for fish-
ing during the ice-off season, given that no bodily con-
tact recreation associated with boating (e.g., tubing, 
water-skiing, wakeboarding) is permitted. Whether from 
a boat or the shoreline, many local recreators enjoy Lake 
Auburn for its fishing. Historically, Townsend Brook had 
major smelt runs in the spring that fed the lake. Up until 
2012, lake trout (a.k.a., togue) were the prominent fish 
species being caught in the lake, but a massive lake trout 
fish kill in the fall of 2012 changed the trophic structure 
of the lake so that landlocked salmon replaced the lake 
trout as the dominant recreational fishery species (Port-
land Press Herald, 2013). The trophic structure of the lake 
may continue to change as water quality is threatened by 
increased development and climate change. Losing spe-
cies anywhere on the trophic chain, whether top predator 
fish species or zooplankton, can upset the balance and 
cause a trophic cascade whereby one species thrives at 
the expense of another. Upsetting the delicate balance 
of lake ecosystems can have important implications for 
water quality and can trigger or exacerbate water quality 
degradation. 

For the physical activity of boating, the two major water 
quality concerns are 1) introduction and/or spread of 
invasive species and 2) shoreline erosion through wave 
action. 

Invasive Species Introduction or Spread: Lake Auburn is 
already subject to invasive species pressure from vari-
able leaf milfoil (Myriophyllum heterophyllum) growing 
in the Basin and near the Basin inlet on the north end of 
the lake. There is ever-present risk that boat traffic could 

introduce and spread other invasives such as curly-leaf 
pondweed (Potamogeton crispus), hydrilla (Hydrilla 
spp.), and brittle waternymph (Najas minor). Milfoil man-
agement efforts have been conducted in the Basin and 
Lake Auburn since the early 2000s. Benthic mats have 
been installed to reduce milfoil populations in the Basin, 
but there is concern about the best management strategy 
in Lake Auburn because sediment disturbance can cause 
release of phosphorus and increase total organic carbon. 
While variable-leaf milfoil takes up and removes phos-
phorus from the water during the growing season, it also 
takes up significant phosphorus from the sediment, all of 
which is released back to the water following death and 
decay of the plant (Chagnon and Baker, 1979). 

All of the aforementioned invasive aquatic plants can be 
easily transported accidentally into Maine lakes via boats, 
boat trailers, vehicles, or equipment. Although carrying 
invasives on a boat is illegal, many boaters do not know 
when they are transporting invasive species from one lake 
to another. Research shows that more than two-thirds of 
boaters do not inspect or clean their own boats, so a man-
datory boat inspection is critical to prevent future infesta-
tions (Rothlisberger et al., 2010). Courtesy boat inspector 
programs have been implemented throughout the State, 
including Lake Auburn, to check boats prior to entering 
Maine lakes; however, these programs are staffed by vol-
unteers who are not always available to check all boats. 
Invasive plants are problematic because they grow rap-
idly and outcompete native aquatic vegetation. Many 
invasive plants can reduce levels of oxygen in the water, 
which threatens water quality and can contribute to fish 
kills. Furthermore, researchers have shown that invasive 
plant species infestations can reduce property values by 
as much as 16% (Zhang and Boyle, 2010). 

Photo Credit: Bangor Daily News
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Maine DEP has developed a model called Lake Vulnera-
bility to Invasive Aquatic Plants that uses volume of use, 
proximity to infested waterbody, and potential for colo-
nization to determine the vulnerability of Maine lakes to 
invasive spread (Maine DEP, 2019). Under current boating 
conditions, Lake Auburn is already considered high risk 
and scores a 5/5 for risk of boats introducing invasives to 
the lake. Given the results of this model, it is reasonable 
to assume that more boat traffic will further increase the 
likelihood of invasive plant spreading in Lake Auburn. 
Thus, the best path forward for Lake Auburn is continu-
ing to implement strict invasive management practices 
under the current recreation restrictions, such as ensur-
ing full staffing of boat inspection stations. 

Shoreline Erosion: Currently only small watercraft are 
allowed on Lake Auburn. Larger watercraft for enhanced 
recreational opportunities such as water sports (tub-
ing, skiing, wakeboarding) would increase the risk of 
shoreline erosion from boat wake induced wave action. 
CEI, Inc. (2010) noted several locations around the lake, 
including along Lake Shore Drive, that showed evidence 
of shoreline erosion, though largely associated with 
vehicle and pedestrian access to the lake in the form of 
networks of informal “social trails.” Erosion of sediments 
along the shoreline brings in phosphorus to the lake 
which can increase the total nutrient availability for cya-
nobacteria and other phytoplankton. Allowance of only 
small watercraft restricted to areas away from the in-take 
should continue, and improved stabilization techniques 
at vehicle and pedestrian access points along the lake 
shoreline should be implemented, along with clear and 
effective barriers to foot and vehicle access. 

Trail-Based Recreational Activities

A trail network currently exists on LAWPC lands, most 
prominently the Whitman Spring Road trail that extends 
north-south along the western side of Lake Auburn. 
Motorized vehicles are not allowed on the trails, which 
can greatly help reduce compaction and erosion of trails. 
Leashed dogs and horses are allowed along with biking 
with fat tires. LAWPC maintains pet waste bag stations 
at both ends of the Whitman Spring Road trail. A South-
ern Link trail has been proposed that would connect 
from Route 4 on the east side of Lake Auburn across the 
southern portion of the watershed to the southern end 
of the Whitman Spring Road trail. A recommendation 
of this study is that LAWPC coordinate with local youth 
conservation groups or AmeriCorps to perform annual 
maintenance of the trails and install best practices that 
limit erosion of the trails, especially those sections near-
est the lake. In addition, surveying how much horse 
manure may be found on the trails to inform a recon-
sideration of horseback riding near the lake is recom-
mended, as manure can be a significant nutrient source 
in sufficient quantities. Finally, it is recommended that 

the City acquire permanent recreational trail easements 
to LAWPC properties with trails for guaranteed public 
access in the future.

Snowmobiling

About 1.4 miles of snowmobile trails on LAWPC lands 
connect with nearly seven additional miles of trails within 
the watershed. The trails are not only used for snowmo-
biling but also for cross country skiing and snowshoeing. 
The Perkins Ridge Snowmobile Club obtains a trail main-
tenance permit each winter season and grooms Whit-
man Spring Road and a few connecting trail segments on 
LAWPC lands. Snowmobiling and related winter activities 
on trails are considered to have minimal impact on water 
quality, as the risk of erosion is very low during periods of 
snow cover combined with frozen ground. 

Hunting

LAWPC allows hunting and trapping on 1,273 acres of 
LAWPC lands (not including lands on which LAWPC holds 
a conservation easement). Hunters review LAWPC rules 
and sign a land use courtesy card indicating which par-
cels can be hunted. LAWPC permits hunting with firearms 
on 1,053 of these acres, while bow hunting is allowed on 
an additional 220 acres. Hunting is considered to have 
minimal impact on water quality as it does not concen-
trate traffic close to the lakeshore or funnel enough traffic 
to impact vegetation or cause bare soil and erosion.

Forest Management
Intact forests are critical for lake water quality, as forests 
prevent soil erosion, mitigate flooding, and reduce the 
amount of sediment and nutrients that are delivered to 
lakes. Studies specific to Maine show that natural infra-
structure such as forests and wetlands are among the 
cheapest and most effective ways to maintain water qual-
ity and filtration waivers (World Resource Institute, 2013). 
A cost-effectiveness analysis for Sebago Lake found that 
the cost of reforesting the watershed, installing riparian 
buffers, securing conservation easements, upgrading 
culverts, and certifying forestry practices as sustainable 
was $12 million to $111 million less than installing a mem-
brane filtration system (Daigneault & Strong, 2018). 

Forest management, namely timber harvesting and 
replanting, has been a focal point of the AWD’s watershed 
protection strategy for Lake Auburn since the 1930s. The 
AWD enlisted the Maine Forest Service for forest manage-
ment assistance in the 1960s and has been contracting 
with a licensed forester for forest management since the 
1980s. Currently, the AWD’s forester Chip Love prepares 
the harvest plans for LAWPC lands. The harvest plans 
are reviewed by the State Forester out of the Gray office. 
Mr. Love also prepares plans for private landowners on 
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occasion and sends those to the State Forester for review. 
For harvest plans on private lands in the Lake Auburn 
watershed prepared by foresters other than Mr. Love, 
LAWPC uses Mr. Love for plan review. 

These individual harvest plans follow LAWPC’s forest 
management plan (Love, 2013) and adhere to harvesting 
standards set forth in City ordinances. Auburn’s Shoreland 
Overlay District Ordinance contains “Timber Harvesting 
Standards” applicable to the 250-foot shoreland zone of 
Lake Auburn, which follow Maine’s statewide standards 
for timber harvesting and related activities in shoreland 
areas detailed in Chapter 21 of the Department of Agri-
culture, Conservation and Forestry rules and regulations 
(2015). These statewide standards serve multiple pur-
poses: to prevent and control water pollution, including 
sediment and excessive nutrient inputs; to protect wild-
life habitat; and to ensure sustainable timber harvesting 
that does not harm forest health. Notably, the purpose 
of protecting drinking water supply is not listed. Guide-
lines for forest management are also set at the State level 
through the Maine Forest Service’s manual, “Best Man-
agement Practices for Forestry: Protecting Maine’s Water 
Quality” (Maine Forest Service, 2017).

The “Timber Harvesting Standards” in Auburn’s Shore-
land Overlay District Ordinance are summarized below: 

1. No substantial accumulation of slash shall be left 
within 50 feet of the lake or its streams. Between 
50-250 feet of the lake or its streams, all slash shall 
be disposed of in such a manner that it lies on the 
ground and no part thereof extends more than 4 feet 
above ground.

2. Skid trails, log yards, and other sites where the oper-
ation of logging machinery results in the exposure of 
substantial areas of mineral soil shall be located such 
that an unscarified filter strip is retained between the 
exposed mineral soil and the lake or its streams. The 
width of the strip shall vary according to the average 
slope of the land. For instance, a 75-foot buffer is 
needed for slopes 10% or less while a 136-155-foot 
buffer is needed for slopes between 40-50%. The 
strip widths presented in the City ordinance are more 
restrictive than those set in the Chapter 21 State rules 
and regulations.

3. Harvesting operations shall be conducted in such a 
manner and at such a time that minimal soil distur-
bance results. Adequate provision shall be made to 
prevent soil erosion and sedimentation of surface 
waters. Chapter 21 State rules and regulations state 
that timber harvesting be conducted when surface 
waters are frozen and snow covered, when the activ-
ity will not result in any ground disturbance. Winter 
harvesting was mentioned as being conducted in the 

2013 LAWPC Timber Cruise Report and Forest Man-
agement Plan.

4. Harvesting operations shall be conducted in such 
a manner that a well-distributed stand of trees and 
other vegetation is retained. 

5. Harvesting activities shall not create single openings 
greater than 7,500 square feet in the forest canopy. 

6. In any stand, harvesting shall remove not more than 
40% of the volume of trees in any 10-year period. A 
stand means a contiguous group of trees, sufficiently 
uniform in species, arrangement of age classes, and 
conditions, to be identifiable as a homogenous and 
distinguishable unit. This represents selection of 
Option 1 in the Chapter 21 State rules and regulations. 

7. Within 100 feet horizontal distance of the lake and 
within 75 feet horizontal distance of streams or major 
wetlands, there shall be no clear-cut openings and a 
well-distributed stand of trees and other vegetation, 
including existing groundcover, shall be maintained.

More specific guidance for forest management in the 
Lake Auburn watershed is sparse. There is no mention 
of forest management in the LAWPC by-laws. Timber 
management or harvesting operations are exempt from 
the Phosphorus Control Ordinance, as long as the oper-
ations are “conducted according to a management plan 
prepared and supervised by a registered forester or the 
AWD.” As stated in Section 2 under the Farm and Forest 
Management section, we recommend that timber har-
vesting in the Lake Auburn watershed be conducted not 
only in accordance with a harvest plan prepared and 
supervised by a registered forester but also in accordance 
with a comprehensive erosion and sedimentation control 
plan specified under the Phosphorus Control Ordinance. 

In addition, the Lake Auburn Watershed Overlay District 
Ordinance specifies that:

“Harvesting of trees shall be permitted only after a 
plan prepared by a qualified forester is submitted to 
and approved by the Water District. Such plan will be 
approved or disapproved on the basis of its confor-
mance with good watershed management practices 
for domestic water supplies.”

City ordinances reference “Timber Harvesting Standards” 
(summarized above) from Chapter 21 State rules and reg-
ulations that help protect water quality but not neces-
sarily specifically for water supply protection. Therefore, 
no clear guidance or standard is provided to evaluate 
whether or not plans conform with “good watershed 
management practices for domestic water supplies.” 

The 2013 LAWPC Timber Cruise Report and Forest Man-
agement Plan for the Lake Auburn watershed specifies:
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“The primary objective is to manage the property to 
protect the watershed for Lake Auburn. Uneven aged 
management maintaining a healthy, vigorous for-
est focusing on growing and regenerating softwood 
species will best accomplish this goal. Hardwood 
leaves can cause problems for a water supply. These 
goals are compatible with good forest management 
and a continued conservative approach will add to 
this effort. Other objectives include: improved forest 
growth and productivity, aesthetics, improved wild-
life habitat, maintaining open space, and limited rec-
reational potential. All of these goals are attainable 
with little or no detriment to each other. In some 
cases, wood production and income may be lost due 
to conservative management of the forest. Due to the 
value of the water supply this will be of little or no 
consequence.”

Much of the 2013 LAWPC Timber Cruise Report and Forest 
Management Plan focuses on the income generation from 
the stands and minimally on water resources protection, 
such that the forest management plan would not be con-
sidered meeting its primary objective of being written for 
watershed protection for a water supply. In addition, indi-
vidual stand harvest plans provide minimal information 
on the natural resources present other than the composi-
tion, quality, and income potential of trees. No references 
or greater discussion are provided for justifying the pref-
erence for softwood over hardwood species. Instead, indi-
vidual stand descriptions in the forest management plan 
mention management treatments that focus on growing 
“high value trees such as white pine and red oak” and 
using selective harvesting to remove “weaker low quality 
trees” for the establishment of more “desirable species.” 
To the contrary, some studies indicate that mixed wood 
stands have greater benefits for sustainability of wildlife 

habitat and water quality protection in the face of climate 
change (Kabrick et al., 2017). It is also unclear whether the 
implementation of the “Timber Harvesting Standards” on 
LAWPC lands has achieved the previously stated objec-
tives. No long-term studies have been conducted on the 
biodiversity of habitats and wildlife species or changes in 
surface runoff before and after harvests to evaluate the 
effectiveness of implemented forest management in the 
Lake Auburn watershed. The soils identified in the forest 
management plan are soils prone to severe erosion, but 
there is no mention of how soils are integrated into man-
agement decisions at the stand level other than for their 
suitability for tree growth. 

While the “Timber Harvesting Standards” used on 
LAWPC lands are technically sound and follow industry 
standards for proper timber harvesting, there remains 
a certain level of risk with employing harvesting within 
the Lake Auburn watershed, especially on those LAWPC 
lands bordering the lake. The goal of drinking water pro-
tection should take precedence over timber harvesting in 
these sensitive areas. Even with proper forest manage-
ment, timber harvesting can still increase runoff volume 
after a storm, particularly within the first year, which can 
increase the delivery of total phosphorus and dissolved 
organic carbon to a lake (Reinhart et al., 1963; Winkler et 
al., 2009). Removing trees decreases canopy interception 
and evapotranspiration and thus temporarily increases 
water yield (and possibly sediment and nutrient load) 
from the land (Fulton & West, 2002). The potential for 
sediment delivery to streams is a long-term concern for 
nearly all harvesting activities and roads or skid trails 
regardless of their use or age (EPA, 2020). There is also the 
risk of fuel or hydraulic fluid contamination from machin-
ery leaks. In summary, timber harvesting is not a strategy 
for water supply protection that reduces contamination 

Photo Credit: LAWPC
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risk, but rather constitutes an additional and perhaps 
unnecessary risk to the water supply.

For comparison, the Kennebec Water District (KWD) has 
a forest management plan for its 344 acres of protected 
shorefront lands. The plan’s primary goal is to “grow and 
harvest commercial forest products to establish and per-
petuate an uneven aged, mixed species forest to protect 
the water quality in China Lake.” The plan states that har-
vesting every 15-20 years (up to 30 years) follows estab-
lished statewide BMPs. The plan features discussion and 
harvesting recommendations that accommodate and 
enhance wildlife habitats. The China Lake west basin 
watershed is of comparable size to that of Lake Auburn, 
as is the land area directly under KWD control.

As an additional point of comparison, the Portland Water 
District (PWD) focuses largely on conserving large tracts of 
private land in the Sebago Lake watershed and received 
a substantial grant in 2020 to develop forest manage-
ment plans for implementation of harvesting practices 
that minimize impacts to water quality. The Sebago Lake 
watershed is much larger than the Lake Auburn water-
shed and incorporates a much larger acreage of private 
forestry, necessitating the focus on private land, but the 
direct water quality focus is clear. In both the KWD and 
PWD examples, the stated goal of the forest management 
plans is to reduce the impact of harvesting activities on 
water quality and not for the improvement or protection 
of the water supply. 

Based on our review of forest management in the Lake 
Auburn watershed, we provide the following recommen-
dations (in conjunction with improved general land man-
agement strategies, see Land Purchase Strategy):

• Develop a comprehensive natural resource manage-
ment plan rather than a standard forest manage-
ment plan for LAWPC lands that focuses firstly on 
drinking water protection and secondly on wildlife 
habitat protection if in the interest of public water 
supply protection, with multiple management 
options offered. Harvesting of timber can be identi-
fied as a tool for managing the mix of species on the 
landscape but not for protecting water supply; any 
income generated by such timber harvesting is min-
imal and should be viewed as incidental and not as 
a driver for watershed management. Include a com-
prehensive literature review of best practices when it 
comes to natural resource management strategies in 
water supply watersheds. The review should help to 
justify or alter current strategies.

• Develop natural resource inventories for all LAWPC 
lands to map critical streams (perennial and inter-
mittent), wetlands, vernal pools, cover types, rare, 
threatened, and endangered species present, etc. 
Develop individual natural resource management 

plans for each LAWPC parcel and set clear man-
agement objectives and methods to achieve water 
resource and wildlife habitat protection. 

If timber harvesting continues in the Lake Auburn water-
shed on LAWPC or private lands, then we recommend the 
following:

• Have the Shoreland Overlay District Ordinance spe-
cifically reference Chapter 21 of the Department of 
Agriculture, Conservation and Forestry rules and reg-
ulations for the “Timber Harvesting Standards” since 
the State standards are more detailed and explicit 
compared to the City ordinance summary. 

• Consider extending the Shoreland Overlay District 
Ordinance “Timber Harvesting Standards” to the 
entire Lake Auburn Watershed Overlay District Ordi-
nance to apply standards beyond the 250-foot shore-
land zone. 

• Conduct harvesting not only in accordance with a 
management plan prepared and supervised by a reg-
istered forester but also in accordance with a com-
prehensive erosion and sedimentation control plan 
specified under the Phosphorus Control Ordinance.

• Best management practices that limit the negative 
impacts from timber harvesting, such as erosion and 
sedimentation controls and construction of access 
roads, should be clearly described and expanded 
upon over what is available in the City ordinances. 
Require more stringent BMPs during harvesting, 
such as the following:

 » Continue to maintain a 75-foot buffer from 
mapped perennial streams, but consider 
expanding the 75-foot buffer standard to inter-
mittent streams with recognition of ephemeral 
streams. Consider applying a no skidder ban up 
to 150 ft from perennial and intermittent streams 
and wetlands and up to 175 ft from major water-
bodies and zoning these areas as protected 
Riparian Buffers (Trout Unlimited, 2014).

 » Use portable, temporary bridges for all skidder 
stream crossings, as the use of bridges will sig-
nificantly reduce sedimentation and protect 
the surrounding ecosystem (Wilkerson & Gunn, 
2012; Croke & Hairsine, 2006).

 » Consider extending the minimal harvest rotation 
to more than 10 years (20-30 years is the recom-
mended minimum).

 » Require harvesting techniques that minimize 
ground disturbance (which is shown to be the 
primary driver of increased sedimentation 
following harvesting, see Mohammad et al., 
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2020), such as suspending logs for transport 
as opposed to dragging logs, avoiding heavy 
machinery wherever possible, and mulching. 

• Monitor and enforce proper BMP installation and 
include a written and photographed assessment of 
BMPs utilized and the identification and correction 
of any BMP failures. Require pre and post monitoring 
on managed woodlots to determine the efficacy of 
BMPs. Monitoring should include water quality test-
ing of Lake Auburn tributary streams, habitat evalua-
tion, and wildlife species identification. 

Land Purchase Strategy
Over the nearly three decades of its existence, LAWPC 
has successfully acquired a significant amount of land 
for drinking water protection in the Auburn portion of 
the Lake Auburn watershed. Beginning with 720 acres 
at its outset in 1993 (consisting of lands that were under 
the control of AWD or the City of Lewiston), LAWPC now 
controls 1,975 acres (21% of the entire watershed), with 
1,320 acres (14% of the entire watershed) in direct LAWPC 
or AWD/LWD ownership and the remaining as conserva-
tion easements (which are often monitored by the Andro-
scoggin Land Trust) or Life Estates (where landowners 
give control of their land to LAWPC). Most importantly 
for water quality, LAWPC controls lands comprising 80% 
of the total length of the shoreline of Lake Auburn. As 
defined by their by-laws, LAWPC’s primary land manage-
ment objective is to manage their properties for the pro-
tection of Lake Auburn as a drinking water source, with 
secondary objectives being improved forest growth and 
productivity, aesthetics, improved wildlife habitat, main-
taining open space, and recreational potential. These 
objectives all fall under the broad umbrella of conserva-
tion and do not inherently conflict.

This study reviewed the pattern of land control and acqui-
sition by LAWPC and evaluated whether the current sta-
tus quo is sufficient for protecting drinking water quality, 
based on the findings of the modeling component of this 
study. The project team also communicated with stake-
holders about future priorities for land purchase.

The water quality modeling analysis undertaken by this 
study showed that removing building restrictions from 
LAWPC-owned protected parcels in the watershed (i.e., 
selling the LAWPC parcels for residential development) 
would allow for an additional 368 new homes to be built, 
resulting in an additional 83 kg/yr of total phosphorus 
load to Lake Auburn. The additional nutrient load would 
increase average annual in-lake total phosphorus con-
centration by 0.8 ppb and increase the annual bloom 
probability from 40% to 80%, forcing the necessity of a 
filtration plant. Given these results, it is reasonable to 

conclude that LAWPC land protection initiatives have 
been highly successful at protecting lake water quality.

Sid Hazelton, AWD Superintendent, communicated to 
the project team that in the past, land purchase prioriti-
zation had been dictated by the water supply protection 
“zones” defined in LAWPC by-laws and that Zone 1 prop-
erties were highest priority, followed by Zone 2, and so 
on (S. Hazelton, pers. comm.). (The LAWPC water supply 
protection zones, not to be confused with municipal land 
use zoning ordinance, are described in detail in Section 
2.) Superintendent Hazelton, who also serves as a clerk 
for LAWPC, also articulated his view that nearly all the 
properties along the shoreline or within the watershed 
that could be considered critical to lake water quality 
protection have already been acquired and protected by 
LAWPC. He also commented that both AWD and LAWPC 
are sensitive to the concern that water supply conserva-
tion lands take properties off the tax rolls and that exces-
sive property acquisition by LAWPC would put undue cost 
onto the taxpayers of Auburn. Instead of proposing more 
land acquisition, Mr. Hazelton described the importance 
of working with the City of Auburn and the upper water-
shed municipalities to control stormwater runoff from 
new development, to improve stormwater management 
on old development by retrofitting with best manage-
ment practices, utilizing the help of the Maine DEP (in the 
form of Clean Water Act Section 319 Watershed Assistance 
grant funds), and to continue to monitor water quality for 
early warnings of any undesirable shifts in water quality 
status in the lake or its tributaries.

Given the finding of this study’s modeling effort that the 
LAWPC-protected lands have been effective at preserv-
ing Lake Auburn water quality, as well as the opinion 
expressed by Superintendent Hazelton to work with part-
ners rather than acquire new LAWPC lands, we recom-
mend a collaborative way forward that strengthens and 
makes permanent the existing protections while pulling 
in more allies for conserving lands in the upper water-
shed. As discussed in relation to forest management, 
there is room for improvement in aligning water supply 
protection with other management objectives for pro-
tected or conserved lands. Specifically, we recommend 
that all properties owned and/or managed by LAWPC 
have a natural resource inventory completed, with nat-
ural resources, management actions and objectives, and 
current uses clearly identified for each. We recommend 
that LAWPC work with local conservation groups and 
land trusts to purchase land in the watershed outside 
of Auburn. Finally, we also recommend that LAWPC con-
sider putting all their properties into permanent conser-
vation. These properties are currently protected under 
the LAWPC by-laws but provide no higher-level legal pro-
tection from future development if said by-laws were to 
be revoked. 
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4 Analysis of 
Economic 
Impacts
This section provides an analysis of economic benefits and costs for various 
development and water quality scenarios for the Lake Auburn watershed. The 
analysis is intended to quantify the potential monetary impacts of various sce-
narios, which can be used to broadly inform city and water system managers 
on future watershed planning. The analysis utilizes well-established economic 
methods, land use, and water quality information to systematically evaluate 
these scenarios.  
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Benefit-Cost Analysis 
The economic impact assessment followed a seven-step 
process for conducting a benefit-cost analysis (BCA), 
illustrated in Figure 4-1 (Buncle et al., 2013; Greenhalgh 
et al., 2017; Robinson et al., 2019). A total of four scenar-
ios were evaluated, including existing conditions in the 
Lake Auburn watershed. Each scenario included a spe-
cific set of benefits and costs. The primary benefits were: 
(1) City of Auburn property taxes collected and (2) recre-
ational opportunities. The key economic costs of varying 
development in the watershed were: (1) costs of water 
treatment, filtration, and purification (e.g., alum treat-
ments, water treatment (without plant), filtration plant 
construction, operation, and maintenance), (2) filtration 
plant interest (debt servicing) costs, (3) expansion of City 
services and social equity costs, and (4) watershed pro-
tection and restoration costs (including regulatory com-
pliance costs).

All benefits and costs accounted for in our study were 
monetized on an annual basis and aggregated over time, 
assuming an 80-year timeframe and a discount rate of 
3%. The 80-year timeframe (to 2100) aligned with the 
water quality modeling scenarios. The discount rate was 
based on interest rates used for recently financed proj-
ects by the AWD. Financed costs were expected to accrue 
in the year of implementation and then were annualized 
over 25 years using the specified discount rate. We also 
assumed a 50/50 cost share between AWD and LWD for 
drinking water treatment costs, per the existing agree-
ment, except where noted below. As a result, the costs 
presented reflect the charges faced by the AWD and LWD 
and passed on to water users within both cities.

Economic Impacts Scenarios

The following four scenarios were considered for the 
analysis, with scenario numbers ascending with amount 
of development in the watershed: 

1. Existing Conditions: Maintains the current state of 
the watershed with no changes in ordinances or 
additional development.

2. Business As Usual: Simulates complete development 
of the watershed with no changes in ordinances. 

3. Maximum Development Not Allowing Building on 
LAWPC Lands: Simulates complete development 
of the watershed with new ordinances that allow 
for maximum development of the watershed over 
time, except all LAWPC lands are still protected from 
development.

4. Maximum Development Allowing Building on 
LAWPC Lands: Simulates complete development of 
the watershed with new ordinances that allow for 

maximum development of the watershed over time, 
including potential conversion of all LAWPC lands to 
buildable land.

An overview of key benefit and cost categories for the 
four scenarios in the Lake Auburn watershed is provided 
in Table 4-1. We note that it would likely take decades 
for the development scenarios to achieve their specified 
building capacity. However, for simplicity of comparison 
across scenarios, we quantified the impacts assuming 
that they would be met immediately. Quantitative esti-
mates of each scenario, including the aggregate net ben-
efits, are presented in the following sections. 

Note that we did not assess the economic benefits and 
costs of the alternative scenarios implementing low 
impact development strategies on new development, 
as presented in the Water Quality Modeling section. The 
only alternative scenario with a significant improvement 
in predicted water quality that might alter several cost 
assumptions was the “Maximum Development Allowing 

Figure 4-1. Benefit-Cost Analysis framework (Sources: 
Buncle et al., 2013; Greenhalgh et al., 2017; Robinson et 
al., 2019). 
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Building on LAWPC Lands - LID” scenario, which would 
still result in an undesirable water quality outcome. In 
fact, none of the alternative scenarios with Auburn-only 
changes to regulations and management approaches 
would achieve the necessary environmental improve-
ment at an efficient economic cost to protect Lake Auburn 
long-term as a primary drinking water source for the two 
cities. Therefore in the future, we recommend that a sce-
nario be modeled and run through a BCA that meets the 

Table 4-1. Net economic benefits and costs of four scenarios considered for the Lake Auburn watershed.

target water quality goal for Lake Auburn by expanding 
the existing Lake Auburn Watershed Overlay District to 
the headwater towns and requiring implementation 
of low impact development techniques on new devel-
opment in the watershed. Several studies have shown 
that applying low impact development techniques can 
reduce total capital construction costs by 15% to 80% 
and increase property values, indicating that the benefits 
are likely to significantly outweigh the costs (both to the 

*  Figures quoted here are for the total cost of each category. The Auburn-specific economic impact estimates assumed a 50/50 share in costs between AWD 
and LWD, if applicable. All benefits were assumed to be accrued by the City of Auburn, Auburn water users, and/or recreators in the Auburn portion of the 
watershed (recreation benefits may pass to residents of both Auburn and Lewiston, as well as other surrounding municipalities). 

Category * 1. Existing Conditions 2. Business As Usual 
3. Max Development, Not 

Allowing Building on LAW-
PC Lands 

4. Max Development, 
Allowing Building on 

LAWPC Lands 

In-Lake or In-Take Water Treatment Costs

Alum Treatment Costs  $800,000 every 10 years  No Change  No Change  No Change 

Water Treatment Costs (No Filtration Plant) $338,304/yr  Increase Increase $0 (covered with filtration 
plant) 

Filtration Plant Capital Costs  None  No Change  No Change  ~$40 mil every 25 years 

Filtration Plant Oper. & Maint. Costs None  No Change  No Change  $0.8 mil/yr 

Filtration Plant Interest Costs  None  No Change  No Change  3% annualized discount 
rate on capital costs

Watershed Treatment Costs

Watershed Restoration Costs None  Increase Increase Increase

Watershed Protection Costs  $83,075/yr  Increase Increase Increase

Additional In-Lake/In-River Treatment Costs None  No Change  Increase Increase

Additional Regulatory Compliance Costs None  No Change  Increase Increase

City of Auburn Muncipal & Resident Costs

Additional Costs of City Services (Auburn Only) None  Increase Increase Increase

Social Equity Costs (Auburn Only) None  Increase Increase Increase

City of Auburn Tax Benefits & Costs

Tax Collected Benefits  $2.1 mil/yr  Increase Increase Increase

Tax Collected Loss with Water Quality Decline None  Decrease Decrease Decrease

Recreation Benefits & Costs

Swimming Benefits  Not Allowed  No Change  Increase Increase

Swimming Area Oper. & Maint. Costs Not Allowed  No Change  Increase Increase

Trail Recreation Benefits  Allowed  No Change  No Change  Decrease

Snowmobiling Benefits  Allowed  No Change  No Change  Decrease

Hunting Benefits  Allowed  No Change  No Change  Decrease

Boating/Fishing Benefits  Allowed  Decrease Decrease Decrease

City of Lewiston Costs

Water Treatment Cost Share $812,999 Increase Increase Increase

Social Equity Costs (Lewiston Only) None  Increase  Increase Increase
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individual homeowner and public entities) (EPA, 2013; 
Eckart et at., 2017).

Economic Impacts Considered & Analysis Results

Alum Treatment Costs: As an in-lake management strat-
egy for Lake Auburn, we assumed for simplicity that the 
need for repeated alum treatments would continue and 
serve as an effective means of inactivating newly depos-
ited, phosphorus-rich bottom sediments that accumulate 
over time (see prior discussion under Model Scenarios 
section for more detail). We assumed that a similar cost 
of $800,000 for the 2019 partial alum treatment would be 
repeated once per decade. The costs of alum treatment 
were assumed to be financed and thus annualized over 
10 years using an interest rate of 3%. Thus, the average 
annualized cost of conducting an alum treatment once 
every 10 years equates to a mean annual cost of $93,784. 
If costs were split 50/50 between the AWD and the LWD, 
then the AWD would face a cost of $46,892/yr.

Water Treatment Costs: The AWD budgeted $338,304 in 
FY20 for water treatment costs related to their UV treat-
ment plant, chloramine facility, and laboratory. Previ-
ous studies have shown that the cost of water treatment 
escalates in watersheds that are less than 60-70% for-
ested and generally increases by 20% for every 10% loss 
in forest (Morse et al. 2018; Ernst, 2004). The Lake Auburn 
watershed is currently 74% forested but is estimated to 
decline to 59% forested for the “Business As Usual” sce-
nario and 52% forested for the “Maximum Development 
Not Allowing Building on LAWPC Lands” scenario, rep-
resenting 20.3% and 29.7% losses in forest land cover, 
respectively. We estimated the increase in water treat-
ment cost (up until a filtration plant would be needed) 
based on estimated increases in water treatment costs 
of 40.5% and 59.5% for the “Business As Usual” scenario 
and the “Maximum Development Not Allowing Building 
on LAWPC Lands” scenario, respectively (Table 4-7). As 
water quality declines with continued watershed devel-
opment and its associated forest loss and from the effects 
of climate change, AWD will likely need to spend more to 
treat the water for consumption and to test the water to 
meet filtration waiver requirements. We assumed that 
the LWD will continue to pay an annual amount double 
what the AWD pays for water treatment costs due to dif-
ferences in usage. 

Filtration Plant Costs: We estimated the cost to construct 
and manage a water filtration plant by first assuming 
that a 12 million gallons per day (MGD) capacity facil-
ity would be needed to meet water demand. The AWD 
received quotes for a 12-16 MGD capacity filtration plant, 
for which capital costs (includes engineering and con-
struction) ranged from $35-45 million. For comparison, 
we collected capacity and cost data (adjusted for infla-
tion to 2020 dollars) from EPA (2008), as well as esti-
mates from other Maine water districts on plants with a 

Figure 4-2. Total capital (top) and annual operating and 
maintenance (bottom) costs of a new filtration plant by 
capacity (million gallons per day, MGD), based on EPA 
(2008) plant data and personal communication from AWD.

capacity between 3 and 17 MGD. A total of 17 data points 
were used to construct a simple regression model (Fig-
ure 4-2). Using this regression, we estimated that a 12 
MGD filtration plant engineered and constructed for the 
AWD would cost about $39.6 million, almost identical to 
the mean of the range of plant cost estimates provided 
by AWD. Applying the same methods to estimate annual 
operation and maintenance costs yields an estimate of 
$0.80 million/yr or $63.37 per million gallons treated. 
Spreading the capital costs of the plant across a 25-year 
lifespan and financing period using a discount rate of 3%, 
the total annualized costs of construction, operation, and 
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maintenance for a new 12 MGD filtration plant was esti-
mated at $3.07 million/yr. If the filtration plant costs were 
split 50/50 between the two water districts, then the AWD 
would face a cost of $1.54 million/yr. 

Watershed Restoration Costs: Increased development is 
not only expected to reduce drinking water quality but 
also create higher levels of nonpoint source pollution 
that will need to be mitigated through a mix of water-
shed restoration activities (Shortle and Horan, 2017; 
Fleming et al., 2019). All three future scenarios predicted 
water quality in Lake Auburn that would be considered 
impaired under current state standards. For context, 
with assistance from a Clean Water Act Section 319 
Watershed Assistance Grant, LAWPC contributed nearly 
$265,000 in 2015-16 for watershed improvement projects, 
such as constructing buffers and culverts to remediate 
a few erosion problems in the watershed and reduce 
the annual total phosphorus load by 2.1 kg/yr (LAWPC, 
2016). Potential future restoration projects could take 
the form of planting vegetated buffers around Blanchard 
Pond (Tighe & Bond, 2021) or re-engineering stormwater 
drainage from Route 4 to drain away from Lake Auburn’s 
watershed. Given the wide variety of projects that could 
be necessary (and the wide cost range), we took a simpli-
fied approach and assumed a ratio of $139,292 per 1 kg 
of phosphorus removed, as calculated from the 2015-16 
effort and adjusted for inflation to 2020. The water qual-
ity model showed that 57 kg/yr, 94 kg/yr, and 177 kg/yr 
of total phosphorus load removal would be needed to 
meet a target total phosphorus load of 900 kg/yr for the 
“Business As Usual”, “Maximum Development Not Allow-
ing Building on LAWPC Lands”, and “Maximum Devel-
opment Allowing Building on LAWPC Lands” scenarios, 
respectively. The cost was financed and annualized over 
a 25-year period. We then applied a 50/50 cost share with 
the City of Lewiston. 

Watershed Protection Costs: Watershed protection costs 
generally can include a wide range of watershed water 
quality protection activities, practices, studies, and 
improvements. In the Lake Auburn watershed, this cost 
category reflects the activities of LAWPC. The AWD bud-
geted $65,000/yr for the watershed protection line item 
in 2020. Actual expenditure on protection between 2017 
and 2020 ranged from $68,550 to $108,380. Averaging 
over the 4-year period yields a mean annual watershed 
protection cost of $83,075/yr. Increased development 
is likely to intensify watershed protection activities and 
thus increase the cost of watershed protection, which we 
assumed could go up by as much as 300% over the recent 
mean annual costs, with costs varying by the intensity 
of development and in-lake water quality. As such, we 
assumed that these costs would increase by 50% for the 
“Business As Usual” scenario, 150% for the “Maximum 
Development Not Allowing Building on LAWPC Lands” 
scenario, and 300% for the “Maximum Development 

Allowing Building on LAWPC Lands” scenario. We 
assumed that the LWD pays a matching annual amount 
to LAWPC for watershed protection costs.

Additional In-Lake/River Treatment Costs: Higher nutri-
ent loads predicted under increased development and 
exacerbated by climate change in future scenarios will 
require higher costs for internal and external nutrient 
load reductions to meet regulatory requirements for 
in-lake water quality (regardless of drinking water qual-
ity at the water utility in-take). In addition to the nutrient 
reductions afforded by the assumed repeated in-lake par-
tial alum treatments (see prior discussion under Model 
Scenarios section for more detail), we assumed that addi-
tional in-lake and in-river treatment for total phosphorus 
load reduction and/or habitat improvement would be 
necessary under the two maximum development sce-
narios. Our analysis used the information provided by Dr. 
Ken Wagner in his review of several additional in-lake and 
in-river phosphorus control technologies/approaches 
(WRS, Inc., 2019): in-lake hypolimnetic oxygenation sys-
tems and in-river alum dosing stations. 

We assumed that hypolimnetic oxygenation systems 
would be needed under the two maximum development 
scenarios to reduce bottom-water anoxic periods that 
would otherwise 1) trigger releases of internal phospho-
rus load from the lake sediment and 2) severely reduce 
critical habitat for fish and other aquatic species. Essen-
tially, these systems pump oxygen bubbles into bottom 
waters to keep dissolved oxygen levels above 2 mg/L, 
thus preventing the chemical reactions that can release 
phosphorus when oxygen is severely depleted while also 
allowing sensitive aquatic species to survive in cooler 
bottom waters during the summer months. We used Dr. 
Wagner’s estimated costs (capital costs of $2.5 million 
and annual operation costs of $395,000/yr), financed over 
a 25-year period and annualized to $704,204. We then 
applied a 50/50 cost share with the City of Lewiston.

We assumed that tributary alum dosing stations would 
be needed to reduce the incoming total phosphorus 
load to the lake to achieve additional external nutrient 
load reductions from the watershed for both the maxi-
mum development scenarios. WRS, Inc. (2019) estimated 
$40,000/yr to maintain two alum dosing stations on each 
of the major tributaries to Lake Auburn, Townsend Brook 
and the Basin inlet (in addition to an upfront capital cost 
of roughly $100,000 each), to inactivate large storm-gen-
erated phosphorus loads into the lake. Specifically, we 
assumed that tributary alum dosing stations would be 
installed at the inlets of Townsend Brook and the Basin 
and used Dr. Wagner’s estimated costs annualized (not 
financed) over a 60-year period (with station replace-
ment or upgrade similar to capital costs every 10 years), 
totaling $60,000/yr for the two stations. We then applied 
a 50/50 cost share with the City of Lewiston. 
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Additional Regulatory Compliance Costs: Regulatory 
compliance costs for lakes and lake watersheds can take 
many forms, including permitting costs, plan develop-
ment costs (e.g., Total Maximum Daily Load plans), legal 
fees, consent decrees, and compliance monitoring. This 
list is not exhaustive, the potential costs are quite uncer-
tain, and the time and effort expended by municipal and 
utility staff navigating the regulatory complexities are 
considerable. We assumed that declining water quality 
in the two maximum development scenarios would incur 
additional regulatory costs. We used best professional 
judgment to estimate the costs, with a maximum annual 
cost of $400,000 applied to the “Maximum Development 
Allowing Building on LAWPC Lands” scenario. We then 
applied a 50/50 cost share with the City of Lewiston.

Additional Costs of City Services (Auburn Only): We 
assumed that additional development in the Lake 
Auburn watershed will impose additional costs to the 
City of Auburn through expansion of City services to new 
residents. City services cover public road and stormwater 
infrastructure maintenance, police, fire, and ambulance 
services, and administrative and other staff resources. 
These costs are often referred to as the ‘Cost of Commu-
nity Services’ (COCS), which are estimated to compare 
the ratio of expenditures-to-revenues for different land 
uses and are often influential in debates about munici-
pal land-use planning. While conducting a formal COCS 
was beyond the scope of this study, recent assessments 
indicate that every $1 that residential properties gener-
ate in revenue typically costs at least $1 in services, while 
commercial, industrial, agricultural, and open-space 
land uses tend to have revenue-cost ratios less than one, 
meaning that those land uses cost less than they gen-
erate in revenue (Kotchen and Schulte, 2009; Farmland 
Information Center, 2016). 

For this study, we took a conservative approach and used 
a COCS ratio of $0.20 in service costs for every additional 
$1.00 of property tax collected. The conservative assump-
tion was taken because much of the development is 
expected to occur along existing roads and infrastruc-
ture, and the relatively older age of the City’s population 
means that there may not be a large influx of school-age 

residents. As a result, Auburn’s city service costs would 
increase by $0.24-1.07 million/yr over the current, with 
the greatest increases occurring in the “Maximum Devel-
opment Allowing Building on LAWPC Lands” scenario. No 
cost share was applied to LWD, as these costs would be 
borne 100% by the City of Auburn. 

Property Tax Collection Benefits: Properties located 
within the City of Auburn portion of the Lake Auburn 
watershed currently pay about $2.1 million per year in 
taxes. The total amount of tax collected increases with 
additional development, as more residential and com-
mercial properties are constructed. For this analysis, 
we assumed that most new development would be sin-
gle-family homes, for which the property value was based 
on the average value of the same land use class category 
(e.g., single-family residential) of properties currently sit-
uated in the watershed, per the 2019 Auburn parcel and 
tax map. We also assumed that the current mill rate of 
23.75 per $1,000 of valuation is applied to the property. 
Benefits were estimated as the net increase in tax col-
lected relative to 2019. 

Total property value in Auburn was estimated at $2.17 
billion dollars for 2020 (Table 4-2). More than 70% of the 
value was attributed to buildings, followed by land (25%) 
and yards (4%). About $153.3 million (7.1%) of that total 
value was in the Lake Auburn watershed, which accounts 
for 25% of the City’s total land area (Figure 4-3). In 2020, 
approximately $3.6 million of property tax was generated 
from properties located in the Lake Auburn watershed. 
For context, the City of Auburn’s FY 20-21 total annual 
budget was $92 million.

If property development were to follow the three future 
scenarios, then the number of buildings to value in the 
Lake Auburn watershed would increase from the current 
level of 422 to between 661 and 1,382 buildings (Table 
4-3, Figure 4-4). The developed parcels would be valued 
higher than their previous use, so the overall valuation 
would increase as well. We estimated that total valuation 
in the Lake Auburn watershed would increase by 33-147% 
over existing conditions. If the current mill rate of 23.75 
per $1,000 valuation is applied to all properties, then total 

Table 4-2. City of Auburn tax valuation for 2020.

Category  City of Auburn  Lake Auburn Watershed  % Lake Auburn of All Auburn 

Land Area (acres)  57,756 14,710 25%

Land Valuation ($)  $519,904,976 $36,289,376 7.0%

Yard Valuation ($)  $99,602,000 $4,228,600 4.2%

Building Valuation ($)  $1,552,589,505 $112,752,500 7.3%

Total Property Valuation ($)  $2,172,096,481 $153,270,476 7.1%

Approx. Tax Collected ($/yr)*  $51,587,291 $3,640,174 7.1%

*Assuming mill rate of 23.75 per $1,000 of valuation applied to all properties
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Figure 4-3. City of Auburn 2020 property valuation ($/acre). Map created by A. Daigneault, UMaine.
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Figure 4-4. Auburn portion of the Lake Auburn watershed 2020 property valuation ($/acre) and building location by devel-
opment scenario. Map created by A. Daigneault, UMaine.
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valuation would result in $1.2 to $5.3 million/yr in addi-
tional tax revenue collected from new development in 
the Lake Auburn watershed.

However, we then adjusted the tax collected benefits to 
account for likely declines in property value as a result of 
declines in water clarity under the three future scenar-
ios. Based on a study of 36 lakes in four regional groups 
in Maine, Boyle & Bouchard (2003) found that shore-
front property values can decrease by up to 8.5% for a 
one-meter decline in water clarity. An empirical formula 
for Secchi disk transparency (i.e., water clarity; Oglesby & 
Schaffner, 1978) predicted a reduction in water clarity by 
0.5 m, 0.6 m, and 0.8 m for the “Business As Usual”, “Max-
imum Development Not Allowing Building on LAWPC 
Lands”, and “Maximum Development Allowing Building 
on LAWPC Lands” scenarios, respectively, compared 
to “Existing Conditions” post-alum treatment. Apply-
ing this method to just the 23 shorefront properties in 
scenarios that keep LAWPC lands undeveloped and the 
114 properties in the “Maximum Development Allowing 
Building on LAWPC Lands” scenario results in annual 
tax collected loss estimates associated with lower water 
quality of $7,156, $8,120, and $50,355 for the “Business As 
Usual”, “Maximum Development Not Allowing Building 
on LAWPC Lands”, and “Maximum Development Allowing 
Building on LAWPC Lands” scenarios, respectively. These 
losses likely represent conservative estimates but can 
also be highly variable due to the valuation methods that 
the City of Auburn applies and our assumption of using 
the current mean residential property valuation for future 
developed parcel valuations. 

Recreation Benefits and Costs: A commonly used mea-
sure in resource allocation debates is economic value. 
Economic value measures the personal or intrinsic value 
held by users of a resource or people affected by an action 
or item. This term essentially measures the quality-of-life 
effects or how much one is better or worse off intrinsically 
from taking part in a recreation activity. For example, a 

Table 4-3. Lake Auburn watershed development, valuation, and tax collection estimates.

Category 1. Existing Conditions 2. Business As Usual 
3. Max Development 

Not Allowing Building 
on LAWPC Lands 

4. Max Development 
Allowing Building on 

LAWPC Lands 

Total developed parcels  422 661 1,009 1,382

Change from current parcels  0  239  587  960

% change from current parcels  0% 57%  139%  227%

Total property valuation  $153,270,476  $203,735,680  $294,087,194  $377,980,555

Tax collected  $3,640,174 $4,838,722 $6,984,571 $8,977,038

Tax Loss with Water Quality Decline $0 -$7,156 -$8,120 -$50,355

Net change from current tax  $0  $1,191,392 $3,336,277 $5,286,509

% change from current tax   0 33% 92% 145%

person may spend $100 in time and travel costs to go 
fishing, but the trip was worth $125 intrinsically to that 
individual. That person was better off by $25 after taking 
the trip, and $25 is the net economic value of the trip. 
Note that this method is different from estimating direct 
and indirect economic impacts via quantifying the spe-
cific expenditures associated with the activity (e.g., bait, 
bikes, lodging, etc.). We chose to use the ‘economic value’ 
approach because it likely better reflected the typical 
Lake Auburn watershed recreator. That is, most recre-
ators were likely to be from nearby, recreate for relatively 
short periods of time, and have little to no expenditures 
as a result. 

For this analysis, we estimated recreation benefits for 
swimming, boating, fishing, and human powered trail-
based activities like hiking and biking, snowmobiling, 
and hunting. The economic values in this analysis were 
derived using a method known as ‘benefits transfer’, or 
“values transfer” (Johnston and Wainger, 2015), which has 
been frequently used in ecosystem service assessments 
(e.g., de Groot et al., 2012; Costanza et al., 2014) and eco-
nomic analyses of natural resource management projects 
(e.g., Wang et al., 2017). The commonly applied method-
ology uses secondary data from studies that focused on 
areas with similar climatic and socioeconomic condi-
tions as the Lake Auburn watershed (Troy et al., 2012). 
For this study, estimates were derived from prior studies 
conducted in Maine, the Northeast and Mid-Atlantic US, 
and Eastern Canada. To quantify the specific values, we 
conducted a literature search for the specified geograph-
ical constraints using five ecosystem service valuation 
databases (Environmental Valuation Reference Inven-
tory (EVRI), 2020; Ecosystem Services Valuation Database 
(ESVD), 2020; USGS Benefit Transfer Toolkit, 2020; Natu-
ral Assets Information System (NAIS), 2018; Recreation 
Use Values Database (RUVD), 2020). These values vary 
depending on the study focus, methodology, and loca-
tion. Further, the value of the recreation experience is 
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likely to vary by quality and experience (e.g., poor water 
quality is likely to reduce the time and value spent boat-
ing and/or fishing on the lake). As such, we utilized the 
various sources noted above to specify a range of values 
that could be applied to recreation opportunities in the 
Lake Auburn watershed (Table 4-4).  A nearly identical 
methodology was used to quantify the economic bene-
fits derived from forest conservation in the Sebago Lake 
watershed (Daigneault et al., 2021).

Recreation values for boating and fishing activities were 
based on the total area of Lake Auburn (2,260 acres). 
Trail hiking and biking activities were determined by the 
area of LAWPC land and conservation easements in the 
Auburn portion of the Lake Auburn watershed (currently 
1,863 acres). Swimming benefits were estimated based 
on the number of daily visitors that could swim at a pro-
posed restricted beach access area, which was assumed 
to accommodate up to 150 people per day (with only 50 
people allowed at one time) and be open 90 days a year. 
Hunting values were based on the total area of land on 
which LAWPC allows hunting access (1,273 acres). Note 
that LAWPC permits hunting with firearms on 1,053 of 
these acres, while bow hunting is allowed on an addi-
tional 220 acres. We assumed that firearm and bow hunt-
ing received the same value, which is measured in $/acre/
yr. About 8.32 miles of snowmobile trails run through 
publicly accessible land in the Lake Auburn watershed. 
A recent analysis using total economic impact figures 
from the Maine Snowmobile Association estimated that 
Maine’s snowmobile trails produce a mean annual value 
of about $24,000/mile/yr (Daigneault and Strong, 2018).  

Each scenario was expected to impact the economic 
value of recreation opportunities in the Lake Auburn 
watershed. The impacts can vary by both quality and area 
available to recreate. For example, opening a restricted 
area for swimming will increase that recreation opportu-
nity, but the value of the activity could vary with water 
quality. Alternatively, if LAWPC lands are not protected 
and thus developed, then they would not be available to 
provide the same trail-based recreation, snowmobiling, 

Recreation Type  Unit 
Economic Value ($/unit) 

Low  Medium  High 

Swimming  Day trips  $8  $17  $25 

Boating / Fishing  Lake acres  $174  $261  $348 

Trail Recreation  LAWPC acres  $177  $265  $397 

Snowmobiling Trail miles $16,000 $24,000 $36,000

Hunting LAWPC acres $34 $51 $77

Table 4-4. Range of values applied to estimate the eco-
nomic impacts of recreation opportunities in the Lake 
Auburn watershed.

or hunting opportunities. The economic impacts for these 
recreation opportunities in the Lake Auburn watershed – 
noting that fishing and boating were lumped together as 
a combined on-water activity – are listed in Table 4-5. 

Swimming was estimated to produce an annual economic 
value of $0-$229,500/yr, with the highest total value occur-
ring in the “Maximum Development Not Allowing Build-
ing on LAWPC Lands” scenario under which water quality 
was fair and swimming was permitted. Conversely, the 
“Maximum Development Allowing Building on LAWPC 
Lands” scenario was only expected to provide $54,000/yr 
because water quality was predicted to be poor, thereby 
reducing both the economic value per visit, as well as the 
number of visitors. We also included an approximation of 
the operation and maintenance cost to allow swimming 
in Lake Auburn, estimated at $100,000/yr. To properly 
maintain the swimming area and enforce stringent swim-
ming area rules, the City (in coordination with the AWD 
and LAWPC) would be responsible for the additional paid 
staff time for daily presence and enforcement, seasonal 
swimming area maintenance, restroom facility operation 
and maintenance, and additional water quality testing. 
The inclusion of these costs results in a reduced net bene-
fit for the “Maximum Development Not Allowing Building 
on LAWPC Lands” scenario and a net loss for the “Maxi-
mum Development Allowing Building on LAWPC Lands” 
scenario. We assumed that the proposed swimming area 
would only be open to Auburn residents.

On-lake activities permitted on Lake Auburn, such as 
boating and fishing, were estimated on a per acre basis 
encompassing the entire area of the lake (2,260 acres). 
We estimated that this recreation activity generates an 
economic value of $393,240 to $786,480/yr. The “Maxi-
mum Development Allowing Building on LAWPC Lands” 
scenario was estimated to generate the lowest value due 
to noticeable reductions in water quality that diminish 
the utility of recreating on the lake. Existing conditions in 
the Lake Auburn watershed generated the highest value 
from boating and fishing because of the current high 
quality of the lake water.

Trail-based recreation in the watershed was also valued 
on a per acre basis and was largely determined by the 
area of publicly accessible protected land. This activ-
ity generated between $66,299 and $493,695/yr in eco-
nomic value. Benefits associated with hiking, walking, 
and mountain biking were expected to be the same for 
the “Existing Conditions”, “Business As Usual”, and “Max-
imum Development Not Allowing Building on LAWPC 
Lands” scenarios, as there was no change in LAWPC land 
area. However, the conversion of nearly 1,700 acres of 
LAWPC land to development in the “Maximum Devel-
opment Allowing Building on LAWPC Lands” scenario 
results in a large loss in area available for recreation, and 
thus the value declines by more than $427,000/yr (-87%), 
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even when the per acre value of the remaining accessible 
land was assumed to increase due to the scarcity effect. 

Snowmobiling can provide up to $200,000/yr in eco-
nomic benefits via the use of 8.32 miles of trails that run 
through the watershed, including the 1.4 miles on LAWPC 
lands. Implementing the “Maximum Development Allow-
ing Building on LAWPC Lands” scenario would remove 
access to the 1.4 miles of LAWPC trails and likely result in 
lost connectivity of the remaining trails outside of LAWPC 
land which would need to be reconnected on private 
land.

Firearm and/or bow-based hunting is allowed on 1,273 
acres of LAWPC land in the watershed. These lands pro-
vide nearly $65,000/yr in economic benefits. Implement-
ing the “Maximum Development Allowing Building on 
LAWPC Lands” scenario would restrict all access to these 
hunting areas, thereby eliminating this benefit. 

Costs to Lewiston: This analysis centers on economic 
impacts to the City of Auburn, its taxpayers, and AWD 
ratepayers, but external economic impacts should also 
be considered for other key stakeholders to adequately 
account for the distributional impacts of the different 
scenarios. Any analysis of the economics of Lake Auburn 
would be incomplete without considering the impacts 
to the City of Lewiston, its taxpayers, and LWD ratepay-
ers. We did this by calculating the total estimated costs 

Category
Swimming   Boating / Fishing 

(acres) 
Trail Recre-

ation (acres) 
Snowmobiling 

(miles)
Hunting 
(acres)(day trips) 

1. Existing Conditions

Unit  0  2,260 1,863 8.32 1,273

Economic Value ($/unit)  $0  $348 $265 $24,000 $51

Total Value ($/yr)  $0  $786,480 $493,695 $199,680 $64,923

2. Business As Usual 

Unit  0 2,260 1,863 8.32 1,273

Economic Value ($/unit)  $0 $261 $265 $24,000 $51

Total Value ($/yr)  $0 $589,860 $493,695 $199,680 $64,923

3. Max Development Not Allowing Building on LAWPC Lands  

Unit  13,500 2,260 1,863 8.32 1,273

Economic Value ($/unit)  $17 $261 $265 $24,000 $51

Total Value ($/yr)  $229,500 $589,860 $493,695 $199,680 $64,923

4. Max Development Allowing Building on LAWPC Lands

Unit  6,750 2,260 167 6.92 0 

Economic Value ($/unit)  $8 $174 $397 $24,000 $0 

Total Value ($/yr)  $54,000 $393,240 $66,299 $166,080 $0 

Table 4-5. Recreation benefits for four scenarios in the Auburn portion of the Lake Auburn watershed.

derived from all line items with cost sharing, and then 
evaluating the increased costs to Lewiston over “Exist-
ing Conditions”. Most line items with cost sharing were 
split 50/50, but water treatment costs were split based 
on usage. For those costs, we used a 2:1 cost share, with 
Lewiston paying double what Auburn pays. The water 
treatment costs line item goes away for the “Maximum 
Development Allowing Building on LAWPC Lands” sce-
nario and is replaced by the line items for filtration plant 
capital, operation and maintenance, and financing costs, 
which were assumed to be a 50/50 cost share. Net Eco-
nomic Impact to Lewiston Only is not estimated because 
the benefits we considered are either specific to the City 
of Auburn (e.g., property taxes collected) or general to 
Auburn and surrounding areas (e.g., recreation benefits) 
with Lewiston receiving a share that is difficult to quantify 
and unlikely to have a significant counterbalancing effect 
on the costs incurred.

Drinking Water Consumption Costs to Auburn/Lewiston 
Water Consumers: A key stakeholder in this economic 
analysis is the ratepayer of both AWD and LWD. These 
ratepayers are the consumers of Lake Auburn drinking 
water who would be assuming much of the additional 
cost burden associated with the three future scenarios, 
as costs to maintain high quality drinking water increase 
with the intensity of development allowed. We estimated 
that the current average annual water bill of $255/yr for 
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AWD ratepayers would increase to $295, $372, and $519/
yr for the “Business As Usual”, “Maximum Development 
Not Allowing Building on LAWPC Lands”, and “Maximum 
Development Allowing Building on LAWPC Lands” scenar-
ios, respectively (Table 4-6). This translates to a 16-103% 
increase in annual household water bills for Auburn res-
idents, for which the average water rate charge for 2,000 
cubic feet (cf) per quarter could increase from $3.63/100 
cf to as much as $7.38/100 cf. Similarly, we estimated that 
the current average annual water bill of $340/yr for Lew-
iston ratepayers would increase to $379, $440, and $508/
yr for the same respective scenarios as Auburn, a 12-49% 
increase over current rates. This is equivalent to a water 
rate hike from $4.26/100 cf to $6.36/100cf for an average 
Lewiston household that uses 2,000 cf per quarter. For 
context, AWD consumers experienced a 13.7% increase in 
water rates in 2020, while a 23% rate hike for LWD con-
sumers was recently approved to take effect in FY22. 

According to data from the Maine Public Utilities Com-
mission (2019), the AWD is currently ranked in the 90th 
percentile in terms of average household drinking water 
costs in Maine (i.e., only 10% have lower costs), while 
LWD is ranked in the 75th percentile after the recent rate 
hike. Increasing water rates to offset the higher costs 
associated with needing a filtration plant would move 

Table 4-6. Estimated impacts of Auburn and Lewiston household drinking water rates by scenario. Scenarios are assumed 
to project out to 2100. (cf = cubic feet)

the AWD and LWD water costs to the 25th and 40th per-
centile, respectively. Note, data for each water utility was 
last updated in May 2019. We adjusted the AWD and LWD 
costs to reflect their latest water rates.

Social Costs of Increased Drinking Water Costs: Increases 
in household water bills will have a distributional impact 
on the affordability of drinking water, with a larger impact 
on customers with low and/or fixed incomes. To cope with 
these increased costs, some customers are likely to cut 
back on other essential household expenses such as rent, 
transportation, medical care, fresh produce, or school 
supplies. The US EPA indicates that drinking water is con-
sidered affordable if the annual costs are less than 2.5% 
of household income (EPA, 2002). Currently, an average 
AWD (LWD) water bill would account for 1.2% (1.5%) of 
a 3-person household living on an annual income at the 
poverty line ($21,960), while the increased rates associ-
ated with the “Maximum Development Allowing Building 
on LAWPC Lands” scenario would increase the propor-
tion to 2.4% (2.3%). While these higher household water 
costs are still below the EPA affordability threshold for a 
household living at the poverty threshold, it is logical to 
expect that some additional social costs could accrue as a 
result of tighter household budgets, including increased 
stress, diminished health, and the loss in productivity 

* See Table 4-7 for detailed costs
^ Other costs held constant across all scenarios, assuming no change besides water treatment related costs
† Assumed water meter revenues were balanced with total costs of treatment and other drinking water-related costs
‡ Based on average use of 2,000 cf/quarter

Category 1. Existing 
Conditions

2. Business As 
Usual 

3. Max Development Not 
Allowing Building on 

LAWPC Lands 

4. Max Development 
Allowing Building on 

LAWPC Lands 

Auburn Water District (AWD)

Total Water Treatment Related Costs* $468,271 $873,117 $1,646,789 $3,115,755

Other AWD Costs (no change)^ $2,086,801 $2,093,225 $2,093,225 $2,093,225

Total Water Meter Revenues to Balance Costs† $2,561,496 $2,966,342 $3,740,014 $5,208,980

Increase in Auburn Water Rates (%) 0% 16% 46% 103%

Average Auburn Water Rate Charges ($/100 cf)‡ $3.63 $4.20 $5.30 $7.38

Average Annual Auburn Household Water Bill $255 $295 $372 $519

Lewiston Water Division (LWD)

Total Water Treatment Related Costs* $812,999 $1,354,995 $2,192,671 $3,122,179

Other LWD Costs (no change)^ $3,862,444 $3,862,444 $3,862,444 $3,862,444

Total Water Meter Revenues to Balance Costs† $4,675,443 $5,217,439 $6,055,115 $6,984,623

Increase in Lewiston Water Rates (%) 0% 12% 30% 49%

Average Lewiston Water Rate Charges ($/100 cf)‡ $4.26 $4.75 $5.52 $6.36

Average Annual Lewiston Household Water Bill $340 $379 $440 $508
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associated with these impacts. While we were unable to 
source a reasonable estimate of the added social costs 
associated with an increase in water bills for this study, 
we indicate in Table 4-7 that it is likely to be greater than 
$0 for both Auburn and Lewiston. 

Aggregate Economic Impacts

The aggregate economic impacts of 
the four scenarios – measured in annu-
alized values per annum – are listed in 
Table 4-7. Net economic impacts were 
measured as total tax and recreation 
benefits less the water treatment and 
protection costs. All four scenarios 
yielded net economic benefits to the 
City of Auburn ranging from $4.7 to 
$6.1 million/yr, with net change from 
“Existing Conditions” ranging from 
$0.4 to $1.4 million/yr. However, there 
are significant distributional impacts 
across the two cities to consider. While 
Auburn could receive net benefits from 
expanded development in the water-
shed, some of the costs of doing so are passed along to 
the City of Lewiston and LWD ratepayers. The added costs 
associated with declining water quality borne by Lewis-
ton are considerable, ranging from $0.5 to $2.3 million/
yr. In two of the future scenarios, the net cost increase 

In summary, 
expanding 

development in 
the Lake Auburn 

watershed provides 
minimal net 

economic benefit 
across all affected 

stakeholders. 

to Lewiston was greater than the net benefit to Auburn; 
for the third future scenario (“Maximum Development 
Not Allowing Building on LAWPC Lands”), a minimal net 
benefit for both cities was determined but was consid-

ered within the “noise” or variability of 
the cost assumptions made, meaning 
that the small net benefit could easily 
become a net cost for that scenario. 

In summary, we determined that 
expanding development in the Lake 
Auburn watershed provides mini-
mal net economic benefit across all 
affected stakeholders. Although the 
maximum development scenarios 
were estimated to generate greater 
revenue for Auburn from property 
taxes on additional development, the 
increased costs associated with City 
services for each new home coupled 
with loss of recreation values and 
greater efforts to meet drinking water 
standards due to poor water qual-
ity offset the additional tax revenue 

accrued. Further, many of our estimates were conserva-
tive and may not capture the true cost of additional City 
services and watershed protection and restoration efforts 
for the Lake Auburn watershed.

Category 1. Existing 
Conditions

2. Business As 
Usual 

3. Max Development Not 
Allowing Building on 

LAWPC Lands 

4. Max Development 
Allowing Building on 

LAWPC Lands 

Auburn Water District (AWD)

Total Water Treatment Related Costs* $468,271 $873,117 $1,646,789 $3,115,755

Other AWD Costs (no change)^ $2,086,801 $2,093,225 $2,093,225 $2,093,225

Total Water Meter Revenues to Balance Costs† $2,561,496 $2,966,342 $3,740,014 $5,208,980

Increase in Auburn Water Rates (%) 0% 16% 46% 103%

Average Auburn Water Rate Charges ($/100 cf)‡ $3.63 $4.20 $5.30 $7.38

Average Annual Auburn Household Water Bill $255 $295 $372 $519

Lewiston Water Division (LWD)

Total Water Treatment Related Costs* $812,999 $1,354,995 $2,192,671 $3,122,179

Other LWD Costs (no change)^ $3,862,444 $3,862,444 $3,862,444 $3,862,444

Total Water Meter Revenues to Balance Costs† $4,675,443 $5,217,439 $6,055,115 $6,984,623

Increase in Lewiston Water Rates (%) 0% 12% 30% 49%

Average Lewiston Water Rate Charges ($/100 cf)‡ $4.26 $4.75 $5.52 $6.36

Average Annual Lewiston Household Water Bill $340 $379 $440 $508

Photo Credit: Portland Press Herald
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Table 4-7. Economic impacts of the Lake Auburn watershed scenario analysis (annualized $/yr).

* Alum treatment costs are estimated for all scenarios based on the Lake Auburn 2019 partial alum treatment cost; assumed 8 treatments (every 10 years through 2100)  financed and annualized 
over 10-year periods using a 50/50 cost share.
† Water treatment costs include operations and maintenance of the existing UV treatment plant, chloramine facility, and testing laboratory in Auburn and were estimated using current budgetary 
information and forecasted for the three future scenarios using relationships from published literature (20% increase in treatment costs for every 10% loss in forest land in the watershed). Cost 
sharing is based on usage: 2:1 for LWD:AWD.
‡ Filtration plant capital costs, financing costs, and operation and maintenance costs were estimated based on case study examples and were annualized over 25 years using a 50/50 cost share.
** Watershed restoration costs (for phosphorus load reduction/stormwater control improvements) were estimated assuming $139,292 per 1 kg of phosphorus removed for the estimated phos-
phorus load reduction needed to meet a target phosphorus load of 900 kg/yr for the three future scenarios. Costs were financed and annualized over a 25-year period, and a 50/50 cost share was 
applied.
†† Watershed protection costs (for activities of the Lake Auburn Watershed Protection Commission) were estimated based on a 4-year mean annual cost and adjusted by the percent increases in 
development for each future scenario, assuming a 50/50 cost share.
‡‡ Additional in-lake/river treatment costs (for additional internal and external phosphorus load reductions) followed WRS, Inc. (2019) and incorporated a 50/50 cost share.
*** Additional regulatory compliance costs (for managing additional water quality regulatory compliance) were estimated based on best professional judgement, using a 50/50 cost share.
****Additional Costs of City Services (Auburn Only) assumed a conservative ratio of $0.20 in service costs for every additional $1.00 of property tax collected.
^ Social costs associated with higher water bills for low and fixed income households include increased stress, diminished health, and the loss in productivity associated with these impacts. We 
were unable to monetize these impacts for the study but recognize that they will be greater than $0.
^^ A decline in water quality has been shown to reduce shorefront household values, which would therefore reduce the amount of property taxes .
††† Swimming benefits were not included for the "Business As Usual" scenario because this scenario assumes no changes to current rules.
‡‡‡Costs to Lewiston compiled all cost sharing from above line items, including costs to the City of Lewiston, its taxpayers, and its water ratepayers. Recreation benefits that may also apply to 
Lewiston residents are accounted for in the Net Economic Impacts to Auburn Only.

Category of Annualized Cost/Benefit 1. Existing Con-
ditions

2. Business As 
Usual 

3. Max Development Not 
Allowing Building on 

LAWPC Lands 

4. Max Development 
Allowing Building on 

LAWPC Lands 

Alum Treatment Costs* $46,892 $46,892 $46,892 $46,892

Water Treatment Costs (No Filtration Plant)† $338,304 $475,454 $539,458 $0

Filtration Plant Capital Costs ‡ $0 $0 $0 $792,000

Filtration Plant Oper. & Maint. Costs ‡ $0 $0 $0 $400,000

Filtration Plant Interest Costs ‡ $0 $0 $0 $345,072

Watershed Restoration Costs** $0 $226,158 $370,650 $700,464

Watershed Protection Costs †† $83,075 $124,613 $207,688 $249,225

Additional In-Lake/River Treatment Costs ‡‡ $0 $0 $382,102 $382,102

Additional Regulatory Compliance Costs*** $0 $0 $100,000 $200,000

Additional Costs of City Services (Auburn Only)**** $0 $239,710 $668,879 $1,067,373

Social Equity Costs (Auburn Only)^ $0 > $0 > $0 > $0

Tax Collected Benefits  $3,640,174 $4,838,722 $6,984,571 $8,977,038

Tax Collected Loss with Water Quality Decline^^ $0 -$7,156 -$8,120 -$50,355

Swimming Benefits ††† $0 $0 $229,500 $54,000

Swimming Area Oper. & Maint. Costs $0 $0 -$100,000 -$100,000

Trail Recreation Benefits  $493,695 $493,695 $493,695 $66,299

Snowmobiling Benefits  $199,680 $199,680 $199,680 $166,080

Hunting Benefits  $64,923 $64,923 $64,923 $0

Boating/Fishing Benefits  $786,480 $589,860 $589,860 $393,240

Total Costs (Auburn Only) $468,271 $1,112,826 $2,315,669 $4,183,128

Total Benefits $5,184,952 $6,179,724 $8,454,109 $9,506,302

Net Economic Impacts (Auburn Only) $4,716,681 $5,066,898 $6,138,441 $5,323,175

Net Change from Current (Auburn Only) $0 $350,217 $1,421,760 $606,494

Water Treatment Cost Share (Lewiston Only) ‡‡‡ $806,575 $1,348,571 $2,186,247 $3,115,755

Social Equity Costs (Lewiston Only)^ $0 > $0 > $0 > $0

Net Cost Increase to Lewiston Over Current $0 $541,996 $1,379,672 $2,309,180

Net Economic Impact (Auburn & Lewiston) $0 -$191,779 $42,088 -$1,702,686
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5 Findings, Synthesis, 
& Holistic 
Recommendations
This section draws out key conclusions from the report’s preceding Sections 
2, 3, and 4 which contain our analyses of the regulatory, environmental, and 
economic impacts of Lake Auburn as a public drinking water supply. Synthe-
sis and further discussion, along with consideration of examples from compa-
rable water supplies, are also provided for several key conclusions that recur 
throughout the preceding sections. Lastly, this section puts forth holistic rec-
ommendations for the City of Auburn, as well as the broader community of 
stakeholders, with the aim of promoting water supply protection efforts and 
initiatives that preserve or improve the balance among regulatory, environ-
mental, and economic impacts.

Category of Annualized Cost/Benefit 1. Existing Con-
ditions

2. Business As 
Usual 

3. Max Development Not 
Allowing Building on 

LAWPC Lands 

4. Max Development 
Allowing Building on 

LAWPC Lands 

Alum Treatment Costs* $46,892 $46,892 $46,892 $46,892

Water Treatment Costs (No Filtration Plant)† $338,304 $475,454 $539,458 $0

Filtration Plant Capital Costs ‡ $0 $0 $0 $792,000

Filtration Plant Oper. & Maint. Costs ‡ $0 $0 $0 $400,000

Filtration Plant Interest Costs ‡ $0 $0 $0 $345,072

Watershed Restoration Costs** $0 $226,158 $370,650 $700,464

Watershed Protection Costs †† $83,075 $124,613 $207,688 $249,225

Additional In-Lake/River Treatment Costs ‡‡ $0 $0 $382,102 $382,102

Additional Regulatory Compliance Costs*** $0 $0 $100,000 $200,000

Additional Costs of City Services (Auburn Only)**** $0 $239,710 $668,879 $1,067,373

Social Equity Costs (Auburn Only)^ $0 > $0 > $0 > $0

Tax Collected Benefits  $3,640,174 $4,838,722 $6,984,571 $8,977,038

Tax Collected Loss with Water Quality Decline^^ $0 -$7,156 -$8,120 -$50,355

Swimming Benefits ††† $0 $0 $229,500 $54,000

Swimming Area Oper. & Maint. Costs $0 $0 -$100,000 -$100,000

Trail Recreation Benefits  $493,695 $493,695 $493,695 $66,299

Snowmobiling Benefits  $199,680 $199,680 $199,680 $166,080

Hunting Benefits  $64,923 $64,923 $64,923 $0

Boating/Fishing Benefits  $786,480 $589,860 $589,860 $393,240

Total Costs (Auburn Only) $468,271 $1,112,826 $2,315,669 $4,183,128

Total Benefits $5,184,952 $6,179,724 $8,454,109 $9,506,302

Net Economic Impacts (Auburn Only) $4,716,681 $5,066,898 $6,138,441 $5,323,175

Net Change from Current (Auburn Only) $0 $350,217 $1,421,760 $606,494

Water Treatment Cost Share (Lewiston Only) ‡‡‡ $806,575 $1,348,571 $2,186,247 $3,115,755

Social Equity Costs (Lewiston Only)^ $0 > $0 > $0 > $0

Net Cost Increase to Lewiston Over Current $0 $541,996 $1,379,672 $2,309,180

Net Economic Impact (Auburn & Lewiston) $0 -$191,779 $42,088 -$1,702,686
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Key Findings
Section 2, Analysis of Regulatory Impacts

We found that the regulatory framework for the protec-
tion of Lake Auburn as a water supply can be revised to be 
more clearly defined, better aligned with the best avail-
able science and State and regional norms, and more 
fairly applied across different land uses and activities. 
Specific recommendations are described in depth in Sec-
tion 2, and direct ordinance language revisions are pro-
vided in a separate document to the City. A summary of 
our recommended revisions is outlined below:

• Revise the septic system requirements of the Lake 
Auburn Watershed Overlay District Ordinance to 
incorporate the Maine Subsurface Wastewater Dis-
posal Rules, including provisions that allow for 
mounded leach fields and other State-approved 
alternative designs where there is not a native, 
in-situ, 36-inch vertical separation between the bot-
tom of the organic horizon and the bedrock, water 
table, or other restrictive layer. Refer to Appendix 1. 

• Revise the Phosphorus Control Ordinance to clarify 
that the limit of a project area does not apply to a 
given land use but to a demarcated limit of distur-
bance, such that all disturbance within that area is 
required to meet the erosion and sedimentation 
controls and other phosphorus controls under a plan 
required by the Phosphorus Control Ordinance. 

• Require timber harvest and agricultural activities 
to meet the same requirements as other land uses 
under the Phosphorus Control Ordinance. Currently, 
timber management and harvesting must be con-
ducted in accordance with a forest management plan 
prepared and supervised by a registered forester, 
while agriculture must be conducted in accordance 
with a soil and water conservation plan approved by 
the ACSWCD, making these uses effectively exempt 
from City oversight. Removing the exemption and 
requiring timber and agriculture to meet the same 
erosion control standards under the Phosphorus 
Control Ordinance would ensure that water quality 
protection is a central feature of any timber har-
vesting or agricultural activities in the Lake Auburn 
watershed.

• Develop a clear set of standards for farm manage-
ment that will be consistently applied to farms in the 
watershed for the purpose of controlling erosion and 
limiting the delivery of excess phosphorus from the 
farm practices to Lake Auburn. One approach is to set 
a concrete limit on the amount of agricultural activ-
ities that are phosphorus-intensive (e.g., commer-
cial raising of livestock, fertilized row crops, manure 

spreading). It is important to note that water quality 
is predicted to be much worse across all future sce-
narios if agricultural land use does not decline as 
predicted.

• Adjust the agricultural buffer strip requirement in 
the Lake Auburn Watershed Overlay District Ordi-
nance to improve its effectiveness. Recommended 
adjustments include widening the buffer to 75 or 
100 feet, requiring the buffer to be vegetated, and 
requiring the buffer to be located downgradient of 
all agricultural activities, perpendicular to the direc-
tion of overland flow, in all areas of the watershed 
(as opposed to requiring buffers only for agricultural 
activities that are adjacent to surface water).

• Update the Lake Auburn Watershed Overlay District 
Ordinance to reflect the revised watershed bound-
ary, reducing the existing watershed boundary by 
148 acres in the Gracelawn Road area.

• Incorporate low impact development requirements 
for single family residential development on the 1- 
and 3-acre lots allowed in the Lake Auburn watershed 
by way of referencing the Maine Stormwater Man-
agement Design Manual, Volume 2. The use of low 
impact development can help to limit the impacts of 
stormwater runoff and associated erosion and pol-
lutants from sites. The standards as they apply to a 
water supply watershed are presented below:

 » Disturbance on an individual lot must be less 
than 15,000 square feet (including building, 
driveway, walkways, lawn area, construction 
access, and grading).

 » A minimum natural vegetated buffer must be 
maintained downgradient of all developed 
areas on the lot. This buffer shall be 50 feet wide 
if naturally forested or 75 feet wide if maintained 
as a natural meadow.    

 » No more than 7,500 square feet of impervious 
cover is located on the property.        

 » A minimum of 40 percent of the lot area must be 
maintained as an undisturbed natural area. If the 
existing land has been disturbed by prior activi-
ties, a natural vegetated buffer and/or undis-
turbed natural area may be proposed through 
restoration and revegetation.

Section 3, Analysis of Environmental Impacts

We found that Lake Auburn water quality in the last 
decade had reached a tipping point, whereby nui-
sance algae blooms were becoming more frequent and 
were threatening the filtration waiver. The partial alum 
treatment conducted in 2019 significantly reduced the 
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in-column total phosphorus concentration and locked 
in a portion of the sediment-bound phosphorus, effec-
tively resetting the system and giving the water districts 
additional time to ramp up watershed protection and 
nutrient reduction efforts. We also found that projecting 
current status quo conditions into the future (i.e., the 
“Business As Usual” scenario) resulted in Lake Auburn 
once again reaching a tipping point by 2100, even with 
the assumption that the in-column total phosphorus 
concentration and sediment-bound 
phosphorus would be repeatedly reset 
by an alum treatment every 10 years 
(see discussion in Section 2 about 
this assumption for further context). 
Modeled predictions for the other 
future scenarios where the regulatory 
framework is adjusted to allow more 
development in the Auburn portion of 
the watershed results in greater water 
quality degradation and a higher risk 
of blooms, ultimately triggering the 
need for a filtration plant in the “Max-
imum Development Allowing Build-
ing on LAWPC Lands” scenario. The 
use of low impact development tech-
niques has a small positive effect on 
water quality in these future scenarios 
but does not ameliorate the high risk of frequent algae 
blooms. Taken together, the future scenarios show that 
Auburn alone does not have the land use control tools to 
stave off water quality decline in Lake Auburn; sustained 
collaboration with the upper watershed municipalities is 
essential to achieve the needed phosphorus load reduc-
tions over the remainder of the 21st century.

Section 4, Analysis of Economic Impacts

We found that expanding development in the Lake 
Auburn watershed provided minimal overall net eco-
nomic benefit when accounting for the benefits and costs 
of all affected stakeholders, including the City of Lewiston 
who would otherwise carry the additional costs of water-
shed protection and water treatment through the existing 
cost sharing agreement in order for the City of Auburn to 
benefit from increased property tax revenues. In other 
words, the increased net benefits to the City of Auburn 
would be mostly or entirely offset by increased net costs 
to AWD and LWD customers, resulting in negligible net 
economic benefit to the communities served by Lake 
Auburn. This reallocation of benefits and costs among 
all affected stakeholders for the future scenarios high-
lights important questions of equity and fairness, which 
were raised during the process of producing this report 
and conversing with key community representatives. 
We emphasize that the costs associated with addressing 
declining water quality are costs to all water users and 

that the risk of incurred costs that are higher than our 
conservative estimates is very real. 

Synthesis & Discussion
In summary, our analyses determined that Lake Auburn 
is nearing its assimilative capacity for nutrient load (even 
with the partial alum treatment) and cannot handle 
much more additional nutrient load without diminishing 

water quality and its associated ben-
efits. We found no net environmental, 
economic, or social benefit supporting 
expansion of development in the Lake 
Auburn watershed. Instead, we recom-
mend that low impact development 
strategies are incorporated into exist-
ing zoning standards and required for 
all future development and redevel-
opment projects in the Auburn portion 
of the watershed. We also recommend 
that the other four headwater towns of 
Turner, Minot, Hebron, and Buckfield 
also incorporate low impact develop-
ment requirements on future devel-
opment projects. Lake Auburn cannot 
maintain excellent water quality in the 
future without the full participation of 

the other watershed towns. More development cannot be 
allowed in the Auburn portion of the watershed even with 
low impact development requirements implemented in 
Auburn. Even if reduced development through conserva-
tion or other means is achieved in the headwater towns, 
any additional development in Auburn has an outsized 
negative impact since its drainage area goes directly to 
the lake. It is also important to understand that a filtra-
tion plant does not allow for greater development of 
the watershed because the filtration plant only treats 
extracted drinking water for the consumer and does not 
treat in-lake water quality for recreation and for meeting 
State criteria for designated uses.

Below, we present further discussion on three important 
topics: regulation of septic systems, environmental risk 
and uncertainty, and comparable water utilities. 

Regulation of septic systems: The regulatory and envi-
ronmental analyses examined multiple issues surround-
ing septic systems and their contributions of phosphorus 
to Lake Auburn. At first glance, there may appear to be 
a contradiction between 1) the recommended ordinance 
revision from the regulatory analysis (Section 2) that the 
septic design standard should be revised in such a way 
that will allow previously non-buildable sites to become 
buildable and 2) the conclusion from the environmen-
tal analysis (Section 3) that Lake Auburn will arrive at a 
tipping point of declining water quality by 2100 even 
in the absence of any pro-development changes (i.e., 

We found no 
net environmental, 
economic, or social 
benefit supporting 

expansion of 
development in 
the Lake Auburn 

watershed. 
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the “Business As Usual” scenario). Indeed, our buildout 
analysis determined that more than 100 additional new 
homes could be built in the watershed if the septic sys-
tem siting requirement for 36 inches of suitable in-situ 
soil were revised.

To address this apparent contradiction, we argue that the 
septic design standard should be judged not only by its 
adherence to the best available science but by its simplic-
ity, straightforwardness, and fairness. The key questions 
are: does the existing septic design standard accomplish 
its stated purpose of regulating septic systems effectively 
for water quality protection, or is its water quality benefit 
primarily in its de facto restriction of buildable areas in the 
watershed? Are there improvements that could be made 
to achieve the stated goal? With our recommended revi-
sion, we aim to have the septic design standard achieve 
its stated purpose of effectively regulating both new sep-
tic system construction and replacement/reconstruction 
of existing septic systems as they age out, so that septic 
systems with alternative technologies and innovative 
phosphorus controls can be phased in. Restrictions on 
developable land are better left to base and resource pro-
tection zoning than to septic design standards.  

The project team also noted in conversations with multi-
ple Lake Auburn stakeholders a concern about an unin-
tended consequence of the requirement in the current 
ordinance for 36 inches of suitable in-situ soil to site a 
septic system. The concern is that this requirement for 
deep, native soils has led to the preferential siting of some 
septic systems on deep formations of sand and gravel 
aquifer, which provide some of the only suitable sites in 
the watershed with the requisite depth to bedrock, water 
table, or other restrictive layer. While our team did not 
conduct any field assessments, witness this condition 
firsthand, or review any documentation of this condition, 
we agree with the premise that these sand and gravel 
formations should not be considered suitable sites for 
septic systems, at least without the importation of suit-
able reactive soils for nutrient and pathogen processing 
that the recommended ordinance revisions would allow. 
Adopting the Maine State standards while preserving the 
minimum 36-inch vertical separation would alleviate the 
potential for this unintended consequence.

Environmental risk and uncertainty: The risk of deteri-
orating water quality threatening Lake Auburn’s ability 
to remain a high quality public drinking water supply is 
a throughline of this entire study. In its simplest terms, 
risk is the probability of a negative outcome, though the 
severity of the negative outcome in question is usually 
included when evaluating that risk. A high risk of a minor 
inconvenience (e.g., the risk of getting caught in traffic if 
leaving downtown Boston by car at 5:00 PM on a business 
day) requires minimal forethought, while a low risk of 
major damage (e.g., the risk of a flood destroying private 

or public infrastructure from a hurricane or Nor’easter) 
requires extensive planning and preparation. Uncertainty 
is the degree to which the risk cannot be quantified, due 
to a number of factors, such as insufficient data about 
existing conditions, insufficient predictive models for the 
future, and inherent randomness in nature. It is difficult 
but possible to predict with reasonably low uncertainty 
the risk of an outcome that has occurred before (e.g., an 
algae bloom in Lake Auburn). It gets much more difficult 
to predict the risk of a particular outcome (e.g., a filtra-
tion waiver violation in Lake Auburn) if that outcome has 
never occurred before, because the data and predictive 
models have not been tested against that outcome in the 
real world. In this situation, the uncertainty surrounding 
such an outcome remains relatively high even with excel-
lent data and predictive models.

This study examined Lake Auburn’s risk of negative water 
quality outcomes now and in the future under various 
scenarios, though with considerable uncertainty due to 
a number of confounding or unknown factors. However, 
we can say with certainty that all additional development 
raises the risk of water quality degradation, whether 
due to phosphorus loading, pathogens from subsurface 
wastewater disposal, emerging contaminants such as 
pharmaceuticals and personal care products, etc. Even 
if the increased risk resulting from any individual par-
cel-scale decision is small, the aggregate impact of thou-
sands of individual decisions over the coming decades is 
what matters.

From a risk management perspective, the entire spec-
trum of outcomes should at least be understood, includ-
ing the least probable, most negative outcome (i.e., the 
worst-case scenario). The worst-case scenario would be 
that Lake Auburn’s water quality would deteriorate past 
the point of useful public drinking water supply. Phos-
phorus enrichment to the point of having uncontrolled 
algae blooms every year, with cyanobacteria and asso-
ciated cyanotoxins, would be the most likely condition 
of such a worst-case scenario. If this unlikely but highly 
undesirable scenario were to occur, Auburn and Lewiston 
would be forced to consider other alternatives that previ-
ously would not have been seriously deliberated, such as 
drawing upon the Androscoggin River for drinking water. 
The cost of this worst-case scenario was not evaluated in 
our economic analysis because our environmental mod-
els do not predict conditions to deteriorate to that degree 
under the chosen scenarios. But in managing environ-
mental risk, this unlikely but highly undesirable outcome 
should be included in the overall picture of Lake Auburn’s 
possible future.

Comparable water utilities: Comparison of Lake Auburn 
and LAWPC/AWD/LWD with other water sources and util-
ities is illustrative of their strengths, weaknesses, and 
projected future needs (Table 5-1). Lake Auburn’s key 
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comparables are China Lake, which supplies the Kenne-
bec Water District (KWD) serving Waterville and surround-
ing communities; Sebago Lake, supplying the Portland 
Water District (PWD); and Floods Pond, used by Bangor 
Water, an independent water utility, to serve Bangor and 
surrounding communities.

China Lake is nearly double the size of Lake Auburn, with 
a 3,939-acre lake surface and a nearly 17,000-acre water-
shed, but the lake divides into two basins nearly equal 
in size, the west basin and the east basin. The KWD has 
a water supply in-take located in the west basin, where 
the shoreline is mostly under KWD control and managed 
as water supply protection land. The east basin is nearly 
all under private ownership and has much more shore-
line development. The China Lake Outlet Stream, the 
only outlet of the entire lake, is in the west basin at the 
dam in Vassalboro. Considered by itself, the west basin 
is very similar to Lake Auburn in terms of shoreline and 
watershed management - mostly forested, under public 
water utility control, with universal restrictions on swim-
ming and bodily contact but with limited recreational 
fishing allowed. Like Lake Auburn, China Lake serves one 
community within the lake watershed (Vassalboro) and 
several communities outside its watershed (Waterville, 
Winslow, Fairfield, Benton, and the Maine Water Com-
pany in Oakland), while the upper watershed towns of 
China and Albion do not use KWD water.

The key difference between China Lake and Lake Auburn 
is that China Lake has experienced algae blooms nearly 
every summer since the 1980s. Blooms were more severe 
through the 1980s and 1990s, and since the early 2000s, 
there have been some trends of improvement, including 
coldwater fish species survival. Since 1993, KWD has fil-
tered the drinking water supply using a granular activated 
carbon filtration system capable of producing up to 12 
MGD, though current demand stands at 3 MGD. The plant 
was constructed in the early 1990s for a cost of roughly 

$25 million. According to KWD Superintendent Roger 
Crouse, P.E., if water quality were to decline significantly 
from its current stable state, such as increased algae 
blooms and turbidity, KWD would have to change their 
operations to handle the lower quality in-take water (R. 
Crouse, pers. comm). The carbon filters would need to be 
backwashed more frequently, and the additional back-
wash water would need to be accommodated somehow 
in the existing lagoons or else the lagoons would need to 
be expanded at significant cost. The alum dose used to 
pretreat the water before filtration would also need to be 
raised. The key takeaway is that decreased in-take water 
quality at a filtration plant taxes the system, raises the 
volume of the waste stream, and adds significant cost and 
complexity to the treatment process, meaning that water 
supply managers cannot forgo water quality protection 
efforts simply because a filtration system is in place.

Sebago Lake is the public drinking water supply source 
used by the PWD to supply Portland, South Portland, 
Westbrook, and surrounding Greater Portland commu-
nities - roughly one sixth of Maine’s population. The lake 
is roughly 10 times the size of Lake Auburn, with a sur-
face area of nearly 30,000 acres and a watershed area of 
235,000 acres. Sebago is the deepest lake in New England 
at 316 feet at its deepest point. Like Lake Auburn, Sebago 
Lake qualifies for a filtration waiver owing to a history of 
excellent water quality. The existing disinfection plant 
has a production capacity of 54 MGD and currently expe-
riences a demand of 22 MGD. With such a large water sup-
ply lake, the capacity of the plant will be exceeded long 
before any concern of safe yield from the lake arises. 

Land use in the Sebago Lake watershed is largely com-
posed of private forestlands. The PWD owns 2,500 acres 
(or about 1% of the watershed), with 800 acres of mostly 
shoreland designated as ‘No Trespassing’ and 1,700 acres 
of land designated as free for public access for many 
forms of recreation. Another 28,000 acres are owned or 

Waterbody Water Utility
Waterbody 

Surface 
Area (acres)

Watershed 
Area (acres) Communities Served Watershed Communities

Filtra-
tion 

Waiver?

Lake 
Auburn

Auburn Water 
District 2,277 9,651 Auburn, Lewiston, Poland Auburn, Turner, Minot, 

Hebron, Buckfield Yes

China Lake Kennebec 
Water District 29,992 234,000

Waterville, Winslow, Fairfield, Benton, 
Vassalboro, Maine Water Company - 

Oakland
Vassalboro, China, Albion No

Sebago 
Lake

Portland Wa-
ter District 635 4,600

Portland, South Portland, Westbrook, 
Falmouth, Cumberland, Cape Elizabeth, 

Gorham, Windham, Scarborough, 
Raymond

24 municipalities 
(Androscoggin, Cumberland, 

Oxford counties)
Yes

Floods 
Pond Bangor Water 3,939 16,704

Bangor, Eddington, Hampden, Hermon, 
Orrington, Clifton, Veazie, Hampden 

Water District
Otis, Clifton Yes

Table 5-1. Lake Auburn and comparable water supply lakes and ponds in Maine.
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managed by land trusts. The water supply in-take is at the 
far southern extent of the lake in the Lower Bay. A 3,000-
foot ‘No Trespassing’ zone surrounds the in-take, and no 
bodily contact is allowed within two miles of the in-take. 
Boating, fishing, snowmobiling, and ice fishing are 
allowed within the 2-mile limit but not within the 3,000-
foot limit. Overall, the restricted area is very similar in size 
and structure to that of Lake Auburn (with the exception 
that the on-ice activities are not allowed on Lake Auburn). 
Taking Sebago Lake as a whole, however, the major dif-
ference with Lake Auburn is that Sebago’s Lower Bay 
comprises a small fraction of the overall lake, the rest of 
which has no special swimming or boating restrictions for 
water supply.

Sebago Lake and its watershed are 
located many miles away from the 
service areas of the PWD. This geo-
graphical separation means that the 
communities served by PWD have 
no ability to enact land use controls 
on the lakeshore or in the water-
shed, unlike the situation in Lake 
Auburn where the City of Auburn 
can use its zoning ordinances to 
enact protections for the shorefront 
and watershed. It is likely that this 
lack of control over Sebago Lake’s 
upper watershed has spurred the 
PWD to focus on cooperation with 
land trusts and private forestland 
owners to conserve tracts of land. 
As an example, PWD Environmental 
Services Manager Paul Hunt told the 
project team that the PWD is part of 
a partnership, Sebago Clean Waters, 
that seeks to raise the total amount 
of land conserved (and managed 
at least partly for water supply pro-
tection) from the current 12% of 
the watershed to 25% in the next 15 
years (P. Hunt, pers. comm).

Floods Pond in Otis, Maine has been the public water 
supply source for Bangor Water, the independent water 
district that serves Bangor and surrounding communities 
since 1959. At 635 acres of surface area, surrounded by 
a 4,600-acre watershed in Otis and neighboring Clifton, 
Floods Pond is less than half the size of Lake Auburn. 
Maximum depth is similar at 133 feet. Like Lake Auburn, 
Floods Pond also qualifies for a filtration waiver owing to 
its historically excellent water quality.

Land use in the Floods Pond watershed is largely con-
trolled by Bangor Water, which owns or holds landowner 
agreements to manage 4,500 acres or more than 99% 
of the watershed land area. There is no public access to 

Floods Pond, which is home to a native population of 
Arctic char (Salvelinus alpinus), a coldwater fish species 
closely related to both salmon and lake trout that has 
been used by the Maine Department of Inland Fisheries 
and Wildlife to establish coldwater fish populations in 
other Maine lakes. Fishing, boating, and swimming are 
prohibited, as are hiking, wildlife viewing, and hunting in 
posted areas that include the entire shoreline.

The geography of Floods Pond as a water supply resem-
bles China Lake more than Lake Auburn. The vast 
majority of Bangor Water customers are in downstream 
communities (Bangor, Eddington, Hampden, Hermon, 
and Orrington), while the protected shoreline and water-

shed areas are in upstream com-
munities that do not use the water. 
(A small portion of Clifton is served 
by Bangor Water.) Bangor Water 
controls nearly all the Floods Pond 
watershed in Otis and Clifton, 4,500 
acres total and more than LAWPC 
controls in the Lake Auburn water-
shed. Recreational activities are 
also much more restricted at Floods 
Pond than at Lake Auburn. Floods 
Pond provides a useful comparison 
point at the more restrictive end of 
the spectrum that puts the lost tax 
revenues and recreational opportu-
nities at Lake Auburn in perspective.

To summarize, these compari-
sons with other water supply lakes 
demonstrate that the protections 
surrounding Lake Auburn do not 
exceed those of China Lake, Sebago 
Lake, or Floods Pond. The restric-
tions on recreational opportunities 
at Lake Auburn are similar to those 
at other drinking water supplies, 
including filtered and unfiltered 
water sources. Similarly, land use 
restrictions within the Lake Auburn 

watershed are far from the most prohibitive among the 
examples discussed, with only 20% of the watershed held 
or managed as water supply land compared to 99% of 
the Floods Pond watershed. In all the examples consid-
ered, the authorities in charge of water supply protec-
tion emphasize the need to maintain shoreline control 
as much as possible, to conserve key water supply lands, 
and to tightly regulate recreation, regardless of current 
water quality.

Holistic Recommendations
1. We recommend that the City of Auburn not seek 

to ease the current resource protection zoning or 

In all the 
examples considered, 

the authorities in 
charge of water 

supply protection 
emphasize the need 

to maintain shoreline 
control as much as 
possible, to conserve 

key water supply 
lands, and to tightly 
regulate recreation, 
regardless of current 

water quality.
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consider rezoning portions of the watershed for 
increased density (e.g., village node-style develop-
ment). Increased density and new opportunities for 
residential development are better suited to other 
areas of Auburn outside of the Lake Auburn water-
shed, preferably areas already served by sanitary 
sewer (for the benefit of nearby water resources such 
as the Androscoggin River). This recommendation is 
based on two key findings of this study that are fully 
elaborated in Section 3:

• Lake Auburn and its watershed are already at 
or near the key environmental thresholds of 10 
parts per billion annual average total phospho-
rus and 75% forested watershed land cover; and

• The future scenario models showed that easing 
restrictions on further development in the Lake 
Auburn watershed would set the lake on a path 
toward deteriorating water quality, regardless 
of the beneficial effects of requiring low impact 
development techniques and without obvi-
ous management strategies to combat further 
declines in water quality.

2. We recommend that the Planning Board and City 
Council take up our recommended ordinance revi-
sions and, if acceptable in their current form, adopt 
them. If not acceptable in their current form, the 
recommended revisions should be reworked and 
made more practicable but not watered down or fun-
damentally changed in their intent or effect. These 
recommended changes represent a move toward 
simpler, more transparent, more evenly applied reg-
ulations that are based on the best available science. 
These recommended revisions are fully elaborated in 
Section 2 and in a separate document to the City.

3. We recommend that the City of Auburn share the 
findings of Section 4, Analysis of Economic Impacts, 
with all partners and stakeholders so that the 
accounting of aggregate economic impacts of the 
existing conditions and various future scenarios 
are used as the basis for an open, transparent, and 
thoughtful public discussion of the fairness, equity, 
and sustainability of the current cost sharing and 
benefit allocations, as well as practical ways for-
ward. This recommendation is based on the key 
finding that any net benefits to the City or Auburn 
residents and taxpayers from expanded residential 
development in the Lake Auburn watershed would 
be counterbalanced by additional costs to Lewis-
ton and its residents and taxpayers, in the form of 
increased costs associated with mitigating declining 
water quality and decreased benefits from recre-
ation. These findings are fully elaborated by Section 
4 of this report. As a next step in this planning pro-
cess, we recommend that a scenario be modeled 

and run through a benefit cost analysis that meets 
the target water quality goal for Lake Auburn, which 
was not possible in the future scenarios modeled in 
this study when considering Auburn-only changes to 
regulations and management approaches. Develop-
ing a scenario that meets the water quality goal may 
require several iterations. The scenario should likely 
expand the existing Lake Auburn Watershed Overlay 
District to the upper watershed towns, require imple-
mentation of low impact development techniques 
on new development watershed-wide, and account 
for septic design standard changes.

4. We recommend that the City of Auburn, City of Lew-
iston LWD, AWD, and LAWPC fully support collab-
orative work with local governments, land trusts, 
private landowners, and other potential partners in 
the upper Lake Auburn watershed (Turner, Minot, 
Hebron, and Buckfield) to control development and 
limit phosphorus loading. Historically, LAWPC has 
been an active player in fostering collaborative action 
between the local governments, with representation 
from the upper watershed towns. This recommen-
dation is based on the key finding from this study 
that Auburn alone cannot accomplish sufficient 
phosphorus load reductions to prevent deteriorating 
water quality in Lake Auburn, but will require active 
participation from the upper watershed towns. This 
finding is fully elaborated in Section 3.

5. We recommend completing a comprehensive review 
and gap analysis of current water quality monitoring 
efforts carried out by both AWD and Bates College in 
the Lake Auburn watershed. Identify gaps based on 
weaknesses and assumptions for the model. From 
the review and gap analysis, devise a robust long-
term water quality monitoring plan and annual cost 
estimate for Lake Auburn. We also recommend that 
1) the AWD hire a full-time, dedicated data manage-
ment technician for improved management, access, 
and analysis of collected water quality data; 2) the 
AWD and LWD continue collaboration with Bates Col-
lege on student-assisted monitoring; and 3) LAWPC 
consider creating a technical science advisory board 
to establish or maintain key local, State, and regional 
partnerships that can help to provide regular review 
and guidance on water quality issues.

6. Given its high probability of causing a filtration 
waiver violation, a swimming area will likely not be 
feasible for Lake Auburn at any time unless State and 
federal authorities sign off. If a swimming area were 
to be re-instituted at Lake Auburn, we provide many 
actions that would need to take place to ensure that 
the area does not contribute to water quality degra-
dation. Refer to Swimming in Section 3.
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7. Allowance of only small watercraft restricted to 
areas away from the in-take should continue, and 
improved stabilization techniques at vehicle and 
pedestrian access points along the lake shoreline 
should be implemented, along with clear and effec-
tive barriers to foot and vehicle access.

8. We recommend that the LAWPC coordinate with 
local youth conservation groups or AmeriCorps to 
perform annual maintenance of trails and install best 
practices that limit erosion of trails, especially those 
sections nearest the lake. In addition, surveying how 
much horse manure may be found on the trails to 
inform a reconsideration of horseback riding near 
the lake is recommended, as manure can be a signif-
icant nutrient source in sufficient quantities. Finally, 
it is recommended that the City acquire permanent 
recreational trail easements to LAWPC properties 
with trails for guaranteed public access in the future.

9. We recommend developing a comprehensive nat-
ural resource management plan for LAWPC lands 

that focuses firstly on drinking water protection 
and secondly on wildlife habitat protection if in the 
interest of public water supply protection, with mul-
tiple management options offered. We also recom-
mend developing natural resource inventories for all 
LAWPC lands to map critical streams (perennial and 
intermittent), wetlands, vernal pools, cover types, 
rare, threatened, and endangered species present, 
etc. to include in individual natural resource man-
agement plans that set management objectives and 
methods to achieve water resource and wildlife hab-
itat protection for each LAWPC parcel. If timber har-
vesting continues in the Lake Auburn watershed on 
LAWPC or private lands, then we recommend a series 
of actions to minimize forestry impacts to water 
quality. Refer to Forest Management in Section 3.

10. We recommend that LAWPC work with local conser-
vation groups and land trusts to purchase land in the 
watershed outside of Auburn. We also recommend 
that LAWPC consider putting all their properties 
into permanent conservation. These properties are 
currently protected under the LAWPC by-laws but 
provide no higher-level legal protection from future 
development if said by-laws were to be revoked. 

Photo Credit: Sun Journal
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Appendix 1

Summary of Key Watershed Protection Ordinances: Phosphorus 
Control Ordinance and Lake Auburn Watershed Overlay District 
Ordinance

Phosphorus Control Ordinance Lake Auburn Watershed Overlay District Ordinance

Ordinance Section

Chapter 60 – Zoning, Article XIII. Environmental Performance Standards, 
Division 2 Phosphorus Control (formerly Section 5.7)

Chapter 60 – Zoning, Article XII. Environmental Regulations, Division 4 
Lake Auburn Watershed Overlay District (formerly Section 5.3)

Area of Applicability

All land area within the Direct Watershed of Lake Auburn.  Direct Water-
shed is “any land area which contributes stormwater runoff by either sur-
face or subsurface flow to Lake Auburn without such runoff first passing 
through an upstream lake.”

The Lake Auburn Watershed District is that section of the city in which 
surface and subsurface waters ultimately flow or drain into Lake Auburn.

Review/Permit/Approval/Enforcement Authorities

Planning Board: It is understood that the Planning Board is the permit 
issuing authority for Phosphorus Control Permits. Permits are to be pro-
cessed in accordance with Article XVI (Administration and Enforcement) 
of the Zoning Code.  However, the way in which this is actually carried 
out and the portions of Article XVI that apply to the Phosphorus Control 
Permit process are unclear, given that the Article includes individual 
processes for Site Plan Review, Special Exceptions, and Subdivisions, and 
none references the Phosphorus Control Permit.  Each process has its 
own set of applicability standards, submittal requirements, and perfor-
mance standards. 

Registered forester or the Auburn Water District: Timber managing and 
harvesting operations are effectively removed from Planning Board over-
sight and diverted to the oversight by a registered forester or the Auburn 
Water District. 

Androscoggin County Soil and Water Conservation District: Agricultural 
practices are effectively removed from Planning Board oversight and 
diverted to the oversight by the Androscoggin County Soil and Water 
Conservation District.

City Water Department: “City Water Department” holds approval authori-
ty for agricultural uses, pending a “showing that such uses will not cause 
groundwater contamination or contaminate or disturb the normal course 
of surface water.”

City Water District: “City Water District” holds approval authority for 
tree harvesting, pending presentation of a plan prepared by a qualified 
forester demonstrating “conformance with good watershed management 
practices for domestic water supplies.” 

City Water District: “City Water District” has the right to inspect any septic 
system in the Lake Auburn Watershed Overlay District during construc-
tion and operation and may notify the city health officer, police chief, 
local plumbing inspector, or housing inspector of issues. (Note: This is 
different, more expansive, than the process for inspection and enforce-
ment in the rest of the city.) 

City health officer, police chief, local plumbing inspector, or housing 
inspector: The ordinance states that the city health officer, police chief, 
local plumbing inspector, or housing inspector shall require abatement 
of such defects or malfunctions of septic systems reported to them within 
the Overlay. (Note: This is different, more expansive, than the process for 
inspection and enforcement in the rest of the city.) 

(Note: The city should consider clarifying the inconsistencies in the 
naming convention used for the Auburn Water District.  This is important 
because the Auburn Water District is a quasi-municipal entity that is not 
a conventional city department, and it is also different from the Lake 
Auburn Watershed Planning Commission.)

Permit Required

Phosphorus Control Permit No permit.  Zoning use, environmental, and dimensional requirements 
for the district.
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Phosphorus Control Ordinance Lake Auburn Watershed Overlay District Ordinance

Permit Requirements Allowed Uses

Any new building or structure with more than 575 square feet of ground 
floor area, expansions of ground floor area by more than 30% over the 
area in existence on September 21, 2009 (date of adoption of ordinance). 
Note that this does not define the extent of area around such project that 
is included in the permit requirement. 

Any earth moving, brush and tree cutting which impacts 10,000 square 
feet or more whether accomplished as a single activity or as a series of 
activities beginning on the date of adoption of this Ordinance shall only 
meet the criteria contained in Section 60-1069 (Erosion and Sedimenta-
tion Controls). 

Road or driveway construction and reconstruction and parking area con-
struction which affects more than 1,500 square feet of land area whether 
accomplished as a single activity or as a series of activities beginning on 
the date of adoption of this Ordinance shall only meet the criteria con-
tained in Section 60-1069 (Erosion and Sedimentation Controls). 

All projects for which Special Exception, Site Plan, and Subdivision 
Review is required.

Agricultural uses must be approved by City Water Department. 

Residential dwellings:
• In the Agricultural and Resource Protection district, must be on no 

less than a 10 acre parcel and accessory to agricultural uses. 
• In other districts, as provided in the underlying zoning. 

50 foot untilled buffer strip must be retained between a tilled area (where 
agriculture is allowed by zoning) and the normal high water mark of Lake 
Auburn and perennial tributaries. 

Erosion producing activities are prohibited if likely to increase sedimen-
tation of Lake Auburn or tributaries.  (Difficult to assess without reference 
to standards). 

Tree harvesting must be done according to a plan prepared by a qualified 
forester and approved by the City Water District. 

Municipal sludge spreading and disposal, when performed in accordance 
with Rules of Municipal Sludge Utilization on Land (Maine DEP, Septem-
ber 1980). 

Manure spreading and disposal, when performed in accordance with 
Maine Guidelines for Manure and Manure Sludge Disposal on Land (Life 
Sciences and Agriculture Experiment Station and the Cooperative Exten-
sion Service, University of Maine at Orono, and the Maine Soil and Wa-
ter Conservation Commission, July 1972). 

New private sewage disposal systems only: 
• On sites where the highest seasonal high groundwater table, bed-

rock, or other impervious layer is at least 36 inches below the bottom 
of the organic horizon. 

• At least 300 feet from normal high water mark of Lake Auburn or 
tributaries in areas with soils described as deep, loose and sandy, or 
gravelly, and which contain more than 70% sand (as shown on Table 
9-3 of the State Plumbing Code, Part II, April 25, 1975). 

• At least 1,000 feet from normal high water mark of Lake Auburn 
or tributaries where sewage flow is likely to be in excess of 2,000 
gallons/day. 

Replacement or reconstruction of private septic systems in existence and 
use on December 17, 1983 are exempt (but must still comply with current 
State Plumbing Code). 

Buildings and structures must be 75 feet inland of the Lake Auburn nor-
mal high water mark. 

Docks are allowed within 75 feet of the Lake Auburn normal high water 
mark. 
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Phosphorus Control Ordinance Lake Auburn Watershed Overlay District Ordinance

Comments on Relevant Performance Standards

This ordinance is set up to essentially require the project per-acre phos-
phorus controls outlined in the Maine Stormwater Management Design 
Manual, Volume 2.  Some of the assumptions provided in the ordinance 
for some of the lake phosphorus calculation parameters differ from those 
provided by Maine DEP in Appendix C of the above referenced manual. 
Specifically, the city’s level of protection allotted to the lake is “0.5”, and 
is therefore 50% more restrictive than DEP’s allotment of “1.0”.  In addi-
tion, the city assumes a smaller area that is available for development 
within the direct watershed of Lake Auburn, at 1,180 acres as opposed 
to DEP’s calculation of 1,524 acres. This results in a lower per-acre 
phosphorus allocation (the allowable phosphorus loading for a given 
development project) in the Auburn Phosphorus Ordinance than in the 
DEP manual. Given the recent water quality and algae bloom challenges 
in Lake Auburn, it can reasonably be expected that DEP will consider 
reducing the level of protection from 1.0 to 0.5 in the state per-acre lake 
phosphorus calculations for Lake Auburn.  

The ordinance does not clearly define the limit of a project area that 
must be managed to meet the required phosphorus controls. A clarifica-
tion of this point could strengthen the ordinance, for example, by stating 
that the ‘permit’ area or ‘project’ area is defined by the area of alteration 
or disturbance associated with the given project. 

Exemptions are provided for timber management or harvesting opera-
tions conducted according to a management plan prepared and super-
vised by a registered forester or the AWD, as well as for agricultural uses 
following a soil and water conservation plan approved by the Andro-
scoggin County Soil and Water Conservation District. These exemptions 
turn over regulatory and enforcement controls to other agencies that are 
not necessarily required to follow the same phosphorus controls unless 
a particular landowner chooses not to develop one of the exempted 
management plans. 

The definition of buffers surrounding agricultural activities is incomplete 
and/or lacks specifics. Effective buffers for water quality need to be veg-
etated, with woody, deep-rooted vegetation to stabilize soils and slopes 
and prevent erosion adjacent to lake, pond, river, and stream banks. In 
addition, vegetated buffers are also effective at preventing erosion and 
sedimentation of forested, scrub-shrub, and meadow wetlands in addi-
tion to open-water wetlands.

The definition of erosion producing activities, or clarity about how to pre-
vent an activity from producing erosion, is not provided and therefore not 
clear. A reference to follow the Maine Erosion and Sedimentation Control 
Manual may be helpful. 

The septic system requirements are outright restrictive of the use of any 
system on certain sites, rather than allowing the use of proven alterative 
systems to address constraints on sites if appropriate.  The current State 
Plumbing Code governing private onsite wastewater systems allows the 
use of alterative systems in certain conditions, and this flexibility can be 
combined with a requirement for a greater minimum depth to groundwa-
ter and bedrock than is included in the State Plumbing Code to provide 
additional protection in the Lake Auburn watershed.  

The references for guidance on municipal sludge and manure application 
are outdated and rely solely on a landowner to follow these manuals, 
rather than requiring a plan of application or providing certain minimal 
standards for application.  Presumably, a farm plan would include provi-
sions for manure and municipal sludge; however, review and approval of 
such plans is left to the Soil and Water Conservation District and the Au-
burn Water District and is therefore outside of Planning Board or Zoning 
Administrator purview. 

Several referenced state rules and guidance documents in the ordinance 
language are out of date. The Maine Subsurface Wastewater Disposal 
Rules (CMR 10-144 Chapter 241, last amended August 3, 2015) should su-
persede all references to the State Plumbing Code in the ordinance text. 
Likewise, the Maine Department of Environmental Protection Chapter 400 
rules for Solid Waste Management, specifically Chapter 418: Beneficial 
Use of Solid Wastes (last amended July 8, 2018) should supersede refer-
ences to “Guidelines for Manure and Manure Sludge Disposal on Land” in 
the ordinance text.
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Appendix 2

Bottom of subsurface 
absorption area

≥ 24 in

≥ 12 in

Auburn Zoning Ordinance Section 60-952(f)(1): Subsur-
face absorption areas shall not be permitted on sites on 
which the highest seasonal groundwater table, bedrock 
or other impervious layer is less than 36 inches below the 
bottom of the organic horizon. Not less than 24 inches 
of suitable soil shall be present below the bottom of the 
subsurface absorption area. The bottom of such sub-
surface absorption area shall not be less than 12 inches 
below the bottom of the organic horizon measured from 
the lowest point on the subsurface absorption area.

The Implication:  Local standards within the Lake Auburn 
Watershed Overlay District limit development on a sig-
nificant portion of the watershed by effectively prohib-
iting the use of innovative and alternative septic system 
and leach field designs to meet the ‘depth to constrain-
ing layer’ requirement. These innovative and alterna-
tive designs are otherwise allowed by the State and can 
achieve comparable or better nutrient removal than a 
traditional system and leach field. 

Current Septic Design 
Standard

Recommended Septic Design 
Standard 
The Recommendation:  Maintain a requirement for a 
minimum depth of 36 inches above the constraining 
layer (groundwater or bedrock), while allowing the use of 
State-approved alternative septic system and leach field 
designs that meet statewide standards.

This can be achieved by referencing the Maine Subsur-
face Wastewater Treatment Rules (10-144 CMR 241), with 
the exception that the required depth to the constraining 
layer would be at least 36 inches (specified by updating 
Table 4-F, Minimum Permitting Requirements and Min-
imum Design Requirements). Because the State rules 
already provide for the use of such alternative designs 
such as mounded leach fields and drip distribution sys-
tems, as well as other proprietary systems, these would 
be allowed in the Lake Auburn watershed as well.  

Image Credit: File:SOIL PROFILE.png by Hridith Sudev Nambiar at English Wikipedia. 
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Appendix 3
Land Use Change Maps By Town
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Appendix 4
Supplemental Buildout Analysis Results

Table A4-1: Buildout analysis results for all scenarios by town and zone.

*IMPORTANT NOTE: "Total Area" by zone is calculated by parcels assigned to that zone. This is important because parcels divided between two zones are 
assigned to be in whichever zone a larger part of the parcel is within. The "Total Area" would be different if it was calculated from the zoning shapefile than 
the parcel shapefile.

Zone

Baseline Business As Usual Max Development Not Allowing 
Building on LAWPC Lands

Max Development Allowing 
Building on LAWPC Lands

No. Existing 
Bldgs

Total Area 
(acres)*

No. Proj. 
Bldgs

Total No. 
Bldgs

Buildable 
Area (Acres)

No. Proj. 
Bldgs

Total No. 
Bldgs

Buildable 
Area (Acres)

No. Proj. 
Bldgs

Total No. 
Bldgs

Buildable 
Area (Acres)

Auburn

Agriculture and Re-
source Protection 77 4,474 74 151 928 101 178 1,471 188 265 2,631

General Business 2 40 0 2 0 44 46 20 49 51 20

Low Density Country 
Residential 47 276 16 63 56 24 71 106 29 76 139

Neighborhood Business 0 73 0 0 0 130 130 39 183 183 53

Rural Residential 218 815 143 361 292 279 497 557 311 529 597

Suburban Residential 75 366 6 81 5 9 84 9 17 92 15

Standard Shoreland 
Zone (state guidelines) 0 0 0 0 0 0 0 0 183 183 221

Buckfield

General Development 2 155 106 108 154 106 108 154 106 108 154

Hebron

General Development 13 175 17 30 83 17 30 83 17 30 83

Minot

Rural District 49 843 99 148 414 99 148 414 99 148 415

Turner

Commercial 6 19 7 13 11 7 13 11 7 13 11

General Residential I 15 94 40 55 59 41 56 60 41 56 60

General Residential II 50 219 29 79 99 29 79 100 29 79 100

Rural I 66 1,252 311 377 914 311 377 914 311 377 914

Rural II 14 634 61 75 527 61 75 527 61 75 527

Resource Protection 21 266 15 36 38 15 36 38 15 36 38

Shoreland Protection 23 110 14 37 30 14 37 30 14 37 30

Total 678 9,811 938 1,616 3,610 1,287 1,965 4,531 1,660 2,338 6,008
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Figure A4-1. Development constraints used in the “Maximum Development Not Allowing Building on LAWPC Lands” build-
out analysis for the Lake Auburn watershed.
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Figure A4-2. Total buildable area by zone determined from the “Maximum Development Not Allowing Building on LAWPC 
Lands” buildout analysis for the Lake Auburn watershed.
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Figure A4-3. Existing (yellow) and projected (red) buildings determined from the “Maximum Development Not Allowing 
Building on LAWPC Lands” buildout analysis for the Lake Auburn watershed.
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Figure A4-4. Development constraints used in the “Maximum Development Allowing Building on LAWPC Lands” buildout 
analysis for the Lake Auburn watershed.
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Figure A4-5. Total buildable area by zone determined from the “Maximum Development Allowing Building on LAWPC 
Lands” buildout analysis for the Lake Auburn watershed.
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Figure A4-6. Existing (yellow) and projected (red) buildings determined from the “Maximum Development Allowing Building 
on LAWPC Lands” buildout analysis for the Lake Auburn watershed.
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10-18-2021 

 

To: City Council, City Administration 

Regarding: ARPA Small Business Development Grant- Build Auburn Back (BAB) 

 

 

Background-Small businesses in Auburn have dealt with many challenges during the Pandemic 

that persists now, and is hampering their ability to attract and retain employees, slowing down 

the overall recovery and threatening our small businesses potential to grow their operations. 

 

Intent-By utilizing ARPA money to subsidize recruitment, hiring, training and retention of 

employees we as a City can strengthen our economic foundation and ensure economic 

sustainability post pandemic. 

 

Program- 

• Reimbursement of up to $4000 per new employee hired for recruitment and training 

allowance to all small businesses (<50 employees) per full time employee (>32 

hours/weekly).   

• Effective October 1, 2021 running until allotment is exhausted or 3-1-2022. 

• Maximum of two grants per employer. 

• Can be combined with other City or Federal grant/loan programs. 

• Total budget not including Administration - $450,000 

• Must be an Auburn based business, in good standing. 

• Employee must remain employed at a minimum of 32 hours per week by the employer for at 

least 60 days. 

 

Support needed- An online application portal will be created to allow uploading of verification 

documents such as self disclosure of employer on boarding costs, and employment verification.  

Staff will need to allocate resources (time and personal) to verify and issue payment requests to 

finance, track budget, and perform marketing services for this initiative. - Estimated costs - 

$50,000 

 

Goals- If fully utilized, this program will support small businesses bring up to 100 

unemployed or underemployed employees into the private sector across 50 - 100 

Auburn small businesses. Periodic updates throughout program will be provided to City 

Council by staff. 
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City of Auburn 
City Council Information Sheet 

 
 
 
 
 
Council Workshop or Meeting Date: October 18, 2021                                        Order:  113-10182021 
 
Author: Eric J Cousens, Director of Planning and Permitting 
 
Subject: Comprehensive Plan Update – Recreation and Open Space Chapter 

 
Information: The Recreation and open Space chapter of the Comprehensive Plan updates is ready for Council 
consideration and Public Hearing.  The edits are not a full rewrite of the existing chapter but refinement of 
some of it’s goals.  Notable changes include: Intentional focus on equitable access to facilities for all users; 
Strengthening partnerships for expansion of multi-use trails (Snowmobile Clubs, Mountain Biking Clubs, Land 
Trusts etc.); Continue and enhance push for river and water body access; Improved focus on long term 
maintenance planning; Promotion of Sports Tourism; and, better marketing of existing and proposed assets.   
 
City Budgetary Impacts:  TBD based on future project priorities and funding choices to be made by the Council. 
 
Staff Recommended Action: We recommend the City Council hold a public hearing, review the draft and vote 
to amend or approve.     
 
Previous Meetings and History: May 20, 2021 – Comprehensive Plan Workgroup, June 7, 2021 – City Council 
Meeting, June 8, 2021 – Planning Board Meeting, June 16, 2021 – Comprehensive Plan Workgroup, June 22, 
2021 Workshop, August 10, 2021 Planning Board Hearing.   
 
City Manager Comments:  
 

I concur with the recommendation.  Signature:    
 
Attachments: Comprehensive Plan Recreation and Open Space Chapter 



 

 

E. RECREATION (AND OPEN SPACE) 

POLICIES 

PURPOSE 

The purpose of the Recreation Policies section is to 

identify recreational and open space assets within the 

City of Auburn; and to set forth goals, objectives, and 

strategies for the preservation and development of 

facilities to meet the future needs of the community. 

VALUE STATEMENT 

Auburn is a community that values accessible, diverse recreational opportunities for 

 everyone. 

VISION 

Auburn maintains and enhances parks and recreational facilities to serve 

current and growing populations. By promoting tourism, the City welcomes 

visitors while balancing recreation with natural resource protection. The 

City emphasizes the cost-effective planning and management of facilities as 

well as communication about recreational opportunities; and the 

development of connections between parks, including neighborhoods, 

Complete Streets, sports fields, open spaces, and recreational centers. The 

City promotes a collaborative approach focused on local facilities and 

resources      by how well its resources are situated in a regional context. 

The City places a priority on developing equitable recreational access to 

open spaces and public waterways including boat launches, parks, cultural 

facilities and trails. Auburn will collaborate with nonprofit organizations, 

landowners, and recreational clubs to maintain safe access to rural open 

space for a variety of users including pedestrians/hikers, skiers, 

snowmobilers, boaters and cyclists.  

Recreation Goal: 

Goal E.1:  Provide for adequate 
recreation facilities and open 
space in Auburn. 



 

 

POLICIES 

E.1 RECREATION AND CULTURE 

Goal E.1:  Provide for exceptional recreation facilities and open space in 

Auburn. 

Objective E.1.1:  

Ensure that there are exceptional recreational facilities to meet the needs of residents 

throughout Auburn to include welcoming and attracting visitors from away. 

 

Strategies to achieve this objective: 

 

Strategy E.1.1.a: 

Support ongoing funding that leverages the annual budget process, including State and 

Federal regulatory and funding programs and private/non-profit funding options that 

support and enhance the Capital Improvement Program (CIP) to improve and maintain 

existing park and recreation facilities. 

Strategy E.1.1.b: 

Develop ways to maximize and maintain strong community partnerships and recreation 

facility availability.  

Objective E.1.2:  

Improve access to, and awareness of, recreational amenities along the Androscoggin 

and Little Androscoggin Rivers. 

Strategies to achieve this objective:  

 

Strategy E.1.2.a: 

Develop a riverfront access campaign to inform residents and visitors about the 

recreational opportunities available along both rivers and to collect feedback about 

recreation. 

Strategy E.1.2.b: 

Support the connection of local recreational facilities along the Androscoggin River with 

riverfront facilities in other communities, such as the Androscoggin Riverlands and 

Lewiston. 



 

 

Strategy E.1.2.c: 

Identify and develop new land and water access points that create connectivity with the 

Androscoggin and Little Androscoggin Rivers and surrounding recreational 

opportunities. Utilize public and private resources to mitigate financial, recreational, 

and cultural impacts. 

Strategy E.1.2.d: 

Improve existing recreational river access points through better trail and park 

maintenance, increased signage, adequate lighting, promotion and programming. 

Strategy E.1.2.f:  

Promote defunct dam removal for improved access, recreation, habitat, and fishing 

opportunities.   

Objective E.1.3:  

Support continued designated public access and recreational use in and around Lake 

Auburn, Taylor Pond, Gulf Island Pond, Royal River, Basin Pond, Androscoggin and 

Little Androscoggin Rivers. 

 

Strategies to achieve this objective:  

 

Strategy E.1.3.a (See Also Strategy A.1.1.b and A.1.1.c):  

Support recreational efforts of the Lewiston & Auburn Pollution Control (LAWPC), 

including the linking of Lake Auburn trails to regional trail networks while addressing 

the lost MaineDOT rest area by creation of an essential trailhead, with picnic tables and 

general sightseeing opportunities of lake Auburn. Specifically, redeveloping the 

Southern Link Trail (SLT) gateway from the picnic area to west Auburn to link Lost 

Valley recreational areas.  

Strategy E.1.3.b:  

Evaluate the feasibility of creating a public boat launch on Taylor Pond. 

 

Objective E.1.4:  

Protect and expand open space and rural recreational activities within Auburn. 

 

Strategies to achieve this objective:  

 

Strategy E.1.4.a: 

Review Recreation Area/Open Space Standards for residential developments. 



 

 

Strategy E.1.4.b 

Coordinate efforts among the City, public and non-profits for private-public recreation 

and open space to identify a network of trails and open space, along with consistent 

standards to ensure recreational users have continued access to land, ecologically 

sensitive land is protected, while impacted landowners are respected. 

Strategy E.1.4.c: 

Create a Complete Streets network from the downtown to Lake Auburn. Work with 

neighboring municipalities to create an interconnected system of routes for non-

vehicular commuters. 

Develop programs to connect urban residents with rural recreational opportunities, 

including the expansion of transit service between the downtown and areas such as Mt. 

Apatite and Lake Auburn. 

Strategy E.1.4.d: 

Continue to support rural landowner participation in the Farmland Open Space Tree 

Growth and the Volunteering Municipal Farm Support Program as a means to preserve 

open space and public access. 

Strategy E.1.4.e:  

Create a central website where people can find out where to recreate within the City. 

Tie-in existing public and private resources from all recreation user groups. 

Objective E.1.5:  

Ensure that community trails and water-bodies are well maintained, safe, and 

accessible and minimize environmental impact throughout Auburn. 

 

Strategies to achieve this objective:  

 

Strategy E.1.5.a: 

Actively support the efforts of outdoor recreational clubs and organizations and educate 

residents on ways to support organizations that maintain trails, open space and boating 

access.  

Develop trail “share” programs that maintain trails year-round by integrating different 

user groups by season, neighborhoods throughout Auburn. 

Strategy E.1.5.b: 



 

 

Develop a trail maintenance program to ensure that all City‐owned trails are safe and 

accessible year round. 

Work with and support the Cities three snowmobile clubs so they can continue their 100 

plus miles of trail maintenance on public and private lands. Continue to return 

snowmobile registration monies to the snowmobile clubs to provide needed funding for 

bridge replacements, trail maintenance, signage and grooming while performing and 

promoting in-kind volunteerism for critical state match through grants. 

Strategy E.1.5.c:  

Develop a safety program including public awareness campaigns for trails and water-

bodies to educate users of safety protocol and provide a brief history of the resource. 

Strategy E.1.5.d:  

Support the upgrading of the Androscoggin River from a Class C to a Class B Water 

Quality Standard. 

Strategy E.1.5.e:  

Explore the idea of obtaining conservation and access easements to land to promote 

recreation and enhance connectivity.  

Strategy E.1.5.f:  

Develop a program to convert winter trails to year-round uses to include hiking, ATV 

and horseback where feasible. 

Strategy E.1.5.g:  

Create and integrate existing trail maps to create a trail app for all trail users.  

Strategy E.1.5.h:  

Consider adding multiuse trails in the City where economically feasible with a focus on 

equity.  

Objective E.1.6:  

Provide a wide range of cultural and arts amenities.   

 

Strategies to achieve this objective:  

 

Strategy E.1.6.a: 

Continue to collaborate with Lewiston to expand and promote cultural venues within 



 

 

the region. 

Strategy E.1.6.b: 

Develop marketing materials to expand public awareness of local cultural amenities, 

such as offerings at the Great Falls Community Center, Museum LA, LA Arts, Public 

Theater and at other museums throughout Auburn. 

Strategy E.1.6.c: 

Solicit input from the community for potential reuse or redevelopment of the Great Falls 

School site. 

Strategy E.1.6.d:  

Support funding investments in public art displays, cement the shared use of publically 

owned facilities.  

Strategy E.1.6.e:  

Use art as a mechanism to promote recreation and open spaces to gain attention from a 

broader stakeholder group for a deeper appreciation for the outdoors, recreation, 

natural resources, and open spaces. 

Objective E.1.7:  

Focus on a regional approach to new programs and facilities that are unique and 

would draw people in from the outside to come to the City of Auburn.  

E.2 SPORT TOURISM 

Goal E.2: Increase sport tourism in the City of Auburn as a legitimate way 

to boost the number of visitors, visitor spending, and evaluate the 

potential of being a significant driver. The City recognizes the health and 

strength of the sport tourism industry, making investments in sport 

tourism projects and initiatives to increase economic impact, promote the 

city, and encourage tourism activities. Sport tourism has been identified 

as a key initiative for ensuring a sustainable, prosperous, and diverse 

local economy. 

Objective E.2.1:  



 

 

Build on the community’s capacity to deliver well-managed and sustainable events 

that maximize the community and economic benefits of sport tourism. 

Strategies to achieve this objective:  

 

Strategy E.2.1.a:  

Develop strong support from the municipal and private leadership.  

Strategy E.2.1.b:  

Develop a multi-partner approach to encourage lasting sport tourism capacity. 

Strategy E.2.1.c:  

Create incentives for sports events to come to the City of Auburn. 

Strategy E.2.1.d:  

Create a brand to promote the community. 

Strategy E.2.1.e:  

Create anchor tenants to support the facility and its uses.  

Strategy E.2.1.f:  

Provide arts and entertainment tourism to support facilities and uses.   

 

Objective E.2.2:  

Assess and/or acquire land to further support the growth of Auburn’s sport tourism 

infrastructure. 

 



 

 

Holly C. Lasagna, Ward One 

Brian S. Carrier, Ward Four 

Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 

Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 

Leroy G. Walker, Ward Five 

Jason J. Levesque, Mayor 

City Council Order 

ORDER 113-10182021 

IN CITY COUNCIL 

 

ORDERED, that the City Council adopt the proposed Recreation and Open Space Chapter as an 

amendment to the City of Auburn Comprehensive Plan.  
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Council Workshop or Meeting Date: October 18 , 2021                                                          
 
Author:  Brian Wood, Assistant City Manager 
 
Subject:  Permit and Fee Ordinance/Appendix change 
 
Information: The Auburn Charter sec. 2.8 states “the city council shall provide for the review of the city’s 
charter and ordinances in their entirety at least once every 15 years”. As part of the review process City Council 
created an Ad-Hoc Permit and Fee review committee comprised of Councilor Macleod and Boss, along with City 
staff. 
 
The Ad-Hoc committee was charged with identifying opportunities to streamline, simplify and clarify the permit 
and fee’s associated with obtaining city permits. The Ad Hoc committee presented the changes in a series of 
workshops in March and April of 2021. The changes are now before Council to be voted on and potentially 
codified through changes in ordinance and in the Appendix.  
 
The intent of this effort is to ensure ease of use by residents, contractors, and businesses.  

 
City Budgetary Impacts:  approximately $100,000.00 - $150,000.00 
 
Staff Recommended Action: N/A 
 
 
Previous Meetings and History:  

Charter review discussions October 5, October 26, November 9, November 30. Ordinance review began at 
the January 19, 2021 Council meeting and continued at the January 25, 2021, February 1, 2021, February 
16, 2021 Council Workshops. There was a permitting and fee presentation during the 4/5/2021 Council 
meeting. 
 
 
City Manager Comments:  
 

I concur with the recommendation.  Signature:    
 
Attachments:  

 



 

 

City Council Ordinance 

ORDINANCE 35-10182021 

Holly C. Lasagna, Ward One 
Brian S. Carrier, Ward Four 
Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 
Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 
Leroy G. Walker, Ward Five 
Jason J. Levesque, Mayor 

IN CITY COUNCIL 

 

Amendment to Appendix A – Fees and Charges 
 

Be it ordained, The City of Auburn, Maine is hereby amending as follows Appendix A Fees and 
Charges. 

Administrative 

Notary fee 10.00 

Copy fee, per page (8.5 x 11 black and white) .10   

Animals 

Dog license fees:  

Unaltered dog—annually 11.00 

Spayed/neutered dog—annually 6.00 

Late fee after January 31 25.00 

Impoundment fee—each 50.00 

Additional per day for boarding fee TBD 

Dangerous dog registration fee—annually 100.00 

Buildings and Building Regulations 

Building Permit—Single-family:  

New construction, additions and mobile homes $25.00 

Accessory structure $25.00  

Renovation < $4,000.00 - $25.00 

Renovation > $4,000.00 - 25.00 base + 5.00 per $1,000.00 value 

Building Permit—Multi-family:  

New construction and additions 30.00 base + 0.30 per sf 



 

 

City Council Ordinance 

ORDINANCE 35-10182021 

Holly C. Lasagna, Ward One 
Brian S. Carrier, Ward Four 
Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 
Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 
Leroy G. Walker, Ward Five 
Jason J. Levesque, Mayor 

Renovations 30.00 base + 5.00 per $1,000 value 

Building Permit—Commercial:  

*New construction for agricultural building for the storage of crops, housing of livestock are excluded 
from the Building Permit fees. This exclusion does not apply to marijuana. 

New construction 30.00 base + 0.35 per sf (per floor) 

Renovation 30.00 base + 7.00 per $1,000 value 

Foundation only 30.00 base + 5.00 per $1,000 value 

New construction of agricultural buildings for the storage of crops or housing of livestock, excluding 
marijuana25.00 base + 0.07 per sf 

Building Permit—Swimming pools:  

*This includes electrical inspection. 

Above ground and In- ground pools: 50.00 

Building Permit—Other:  

Fences 25.00 (6 ft or higher) 

Underground storage tanks 50.00 (first tank) + 15.00 (additional tanks) 

Moving building 100.00 

Driveways 25.00 

Change of use 40.00 

Certificate of occupancy Included in permit ($260 penalty) 

Signs25.00 base + 0.50 per sf 

Banners, for seven-day period not to exceed 14 days 250.00 

Demolition:  

Interior demolition not in conjunction with a construction project 50.00 

< 5,000 sf – 50.00 

> 5,000 sf 250.00 

Belated fee:  



 

 

City Council Ordinance 

ORDINANCE 35-10182021 

Holly C. Lasagna, Ward One 
Brian S. Carrier, Ward Four 
Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 
Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 
Leroy G. Walker, Ward Five 
Jason J. Levesque, Mayor 

The customary permit fee shall double where work commences prior to the issuance of the appropriate 
permits.  

Building permit fee reimbursement policy:  

In the event that the recipient of a building permit does not undertake any of the building activity 
associated with a given permit, he/she may submit a written request to the director of planning and 
permitting for the reimbursement is made within six months of the issuance of said permit, and if no 
work associated with said permit was commenced, 75 percent of the permit fee will be reimbursed. The 
city shall retain 25 percent of the permit fee to provide compensation for the costs associated with 
issuance of said permit and to process reimbursement.  

Plumbing fees:  

Internal plumbing:  

Per fixture (subject to minimum below) 9.00 

Minimum 36.00 

Subsurface wastewater TBD 

Nonengineered systems 150.00 

Field only 100.00 

Treatment tank only (non-engineered) 75.00 

Engineered system 300.00 

Treatment tank only (engineered) 120.00 

Holding tank 150.00 

Other system components 50.00 

Separate laundry disposal field 50.00 

Seasonal conversion 75.00 

Variance 50.00 

Primitive system (including 1 alt wc) 150.00 

Alternative toilet only 75.00 

Electrical inspections:  
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ORDINANCE 35-10182021 

Holly C. Lasagna, Ward One 
Brian S. Carrier, Ward Four 
Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 
Katherine E. Boss, At Large 

Phillip L. Crowell, Jr., City Manager 

Timothy B. MacLeod, Ward Two 
Leroy G. Walker, Ward Five 
Jason J. Levesque, Mayor 

MinimumTBD 

Residential 32.00 

Commercial 42.00 

Single and multifamily dwellings—per unit (includes service/openings)—each 58.00 

All temporary services 3 0.00 

Services—single phase—panel and meter:  

Base fee—up to 100 amps (includes cable hookup) 12.00 

Plus-per each additional 100 amps or fraction 7.00 

Plus-per each additional meter 7.00 

Plus-subpanels—up to 100 amps 7.00 

Plus-subpanels—each additional 100 amps or fraction 10.00 

Services—three phase—panels:  

Base fee—up to 100 amps (includes cable hookup) 30.00 

Plus-per each additional 100 amps or fraction 7.00 

Plus-per each additional meter 7.00 

Plus—subpanels, up to 100 amps 10.00 

Plus-subpanels—each additional 100 amps or fraction 10.00 

Wiring openings (total outlets, lights and switches—120 volt):  

1—20 openings 15.00 

21 to 50 openings 20.00 

51+ openings .50 per opening 

Appliances in New Locations—120 volts—Compactors, dishwashers, disposals, air conditioners, etc. 5.00 

Appliances in New Locations—240 voltsTBD 

Ranges, ovens, water heaters, dryers, air conditioners, etc. 10.00 

Domestic heat:  
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Holly C. Lasagna, Ward One 
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Electric—per kilowatt 3.00 

Gas, oil, central air, other 12.00 

Manufactured dwellings—per unit (includes service equipment) 42.00 

Circuses, carnivals, fairs, festivals, etc.:  

75.00 Flat fee 

Transformers, generators and UPS (battery backup):  

Flat fee - 25.00 

Alarm system (copper or fiber):  

Fire, burglar—base fee 18.00 

Plus—per outlet over first 10 outlets 0.50 

Other low voltage system (computer, phone, cable, satellite dish, sound, closed circuit television, etc.)—
base fee 18.00 

Plus—per outlet over 10 outlets 0.50 

Motors:  

< 25 HP – 12.00 

Plus—for each 5 HP or fraction thereof over 25 HP 2.00 

Signs (One Time Fee:  

Portable, mobile, permanent—each sign 25.00 

Emergency lighting battery pack unit—each 7.00 

Water, sewer, gas or wall pump—each 10.00 

State business licensing inspections—each 40.00 

Annual industrial electrical permit—does not include new structures or additions 250.00 

Fire alarm box connection—annually:  

DET electronic units 400.00 

Mechanical box connections 425.00 
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Holly C. Lasagna, Ward One 
Brian S. Carrier, Ward Four 
Belinda A. Gerry, At Large 

Stephen G. Milks, Ward Three 
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Belated electrical permit fee—within one calendar year:  

First offense 100.00 

Second offense 200.00 

Third offense 400.00 

Fourth offense 800.00 

Fifth and subsequent offenses—each 1,600.00 

Inspections and department call outs after normal business hours-minimum (additional time beyond 
three hours shall be calculated at time plus one-half for the on call electrician) 150.00 

Notice of intent to sell, transfer or rent property subject to order:  

Violation of section 12-199:  

Not less than 50.00 

Not more than 100.00 

Lodginghouse, Boardinghouses, rooming houses, hotels, motels, etc.—annually:  

100.00 Flat Fee 

Outpatient addiction treatment clinic—annually 200.00 

Closeout sales (30-A M.R.S.A. § 3781)—Maximum of one per business up to 60 days 20.00 

Massage licenses—annually:  

Establishment (more than one therapist)—annually 150.00 

Therapist—annually, plus cost of background check) 150.00 

Solicitation permit (issued by police department)—each 0.00 

Mobile or itinerant vendor permit (door-to-door sales):  

One year 100.00 

Mobile food distribution unit (roving diner):  

Twelve months 100.00 

Vendor use of city property (each three-month period) 50.00 
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Peddlers:  

Per event 75.00 

30-day permit 100.00 

Agricultural barn sales—each (maximum of one three-day permit per month between the months of 
April and October) 15.00 

Garage sales—each (maximum of two three-day permits within six months):  

On-line issuance 0.00 

In office issuance 0.00 

Secondhand dealer license—annually 100.00 

Pawnbroker license—annually plus actual cost of advertising hearing 100.00 

Junkyard/automobile graveyard (no on-line license)—annually plus actual cost of advertising hearing: 
100.00 

Taxicabs:  

Taxicab business license (police department inspection required)—annually per cab 55.00 

Taxicab driver's license (Lewiston permit required)—annually 25.00 

Call-out inspection fee (establishment requested outside normal hours)—each, plus inspector's 
overtime hourly rate 100.00 

Re-inspection fee 100.00 

Flea market, craft fairs, swap meets, and bazaars:  

One day event:  

0.00 Application only 

Three months:  

0.00 Application Only 

Alcohol beverage establishments:  

Class A Lounge (liquor)—annually (plus actual cost of advertising hearing) 1,000.00 

1,300.00 Flat Fee 
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Tavern license—annually:  

Up to 2,999 square feet 150.00 

250.00 Flat Fee 

Liquor service approval (off-premises catering)—per event 10.00 

Food service establishments (plus actual cost of advertising hearing):  

Class I (Liquor—beer, wine and spirits, and mixed drinks)—annually:  

500.00 Flat Fee 

Class III/IV (Liquor—beer and wine)—annually:  

400.00 Flat Fee 

Class IV (Liquor—beer)—annually:  

400.00 Flat Fee 

Class On or Off Premises (No liquor)—annually:  

200.00 Flat Fee 

Bottle Club/BYOB—annually:  

200.00 Flat Fee 

Temporary Food Service Establishment—per event—maximum of 30 days 60.00 

Off Premises Retailer—annually:  

200.00 Flat Fee 

Adult amusement devices—each device annually 1,100.00 

Beano/Bingo (EnerGov—No online license):  

No Fee 

Carnival, circus, or other traveling amusement—per day 150.00 

Coin-operated amusement device—annually—per device:  

Per unit up to 10 devices 50.00 

Per unit for 10 or more devices 30.00 
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Jukeboxes—each device—annually 30.00 

Motion picture theater—per screen—annually 50.00 

Pool halls—annually per table 50.00 

Roller skating rinks—annually:  

With partial or full kitchen 90.00 

Dances and dancehalls—per event 35.00 

Mass gathering permit application fee—determined for each event. (EnerGov—No on-line license)N/A 

Tattoo (background check required):  

Tattoo artist license fee—annually 100.00 

Tattoo exhibitions or shows—per event 250.00 

Race track N/A 

Special amusement (background check required)—annually plus cost of advertising hearing: 125.00 

Game of Chance (EnerGov—No on-line license):  

Six months 10.00 

Up to three-year blanket approval 20.00 

Relicensing upon late renewal by any existing licensed business:  

Relicensing upon late renewal by any existing licensed business:  

30—45 days late 50.00 

More than 45 days late 100.00 

Reoccurring 200.00 

Emergency Management and Services 

Security (alarm) system permit:  

Initial issuance 30.00 

Annual renewal fee, if paid on or before December 315.00 

Annual renewal fee, if paid after December 3130.00 

Environment 
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Fill permit—original issuance:  

Up to 7,000 square feet of fill area 25.00 

7,001 to 22,500 square feet of fill area 35.00 

Over 22,500 square feet of fill area 50.00 

Fill permit renewal-annually-if not delinquent 0.00 

Fire Prevention and Protection 

Fire department services:  

Oil, propane or gas burner permits:  

Issuance—each 30.00 

Reinspection—each 30.00 

Reports—per copy 10.00 

Research—per hour 20.00 

Old hose—per foot 1.00 

Coverage of a fire/EMS event—per person 45.00 

Accident or fire photos—each—unless otherwise determined by fire chief 10.00 

Photos printed outside of agency—each—plus actual costs 20.00 

Environmental reviews—each 10.00 

Fireworks standby—per hour 200.00 

Demolition burn s2,500.00 

Fire investigations—per hour 100.00 

Hazard material incidents:  

First hour 200.00 

Per each addition hour 400.00 

Illegal/unauthorized burning response—per hour 200.00 

Out of control burn response—per hour 200.00 
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Vehicle accidents—per hour 200.00 

Salvage calls—residential:  

Labor—per hour 150.00 

Sump pump—each—per hour 50.00 

Salvage calls—commercial—per hour 500.00 

Life safety code:  

Inspection citations—per violation 50.00 

Each inspection revealing continued violation 100.00 

False alarms—received in one calendar year:  

First 100.00 

Increase in first alarm fee for each subsequent alarm 100.00 

Fireworks:  

Use or possession with intent to use in the city:  

First offense (plus costs):  

Not less than 200.00 

Not more than 400.00 

Second and subsequent offenses (plus costs):  

Not less than 300.00 per violation 

Not more than6 00.00 per violation 

Sale or possession with intent to sell in the city:  

First offense (plus costs):  

Not less than 500.00 

Second and subsequent offenses (plus costs):  

Not less than 1,000.00 per violation 

Solid Waste 
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Solid waste fees shall be as determined annually by the city council base on prior years' financial 
information.  

Streets, Sidewalks and Other Public Places 

Display of goods permit—each 0.00 

Excavation permits:  

Minimum charge—single continuous work area 10.00 

Maximum charge—single continuous work area 500.00 

Street openings—per square foot:  

Newly constructed, reconstructed or repaved street 6.00 

Paved streets 5.00 

Gravel streets and shoulders 3.00 

Construction areas (streets scheduled for full-depth construction 5.00 

Sidewalk openings—per square foot:  

Concrete, Brick, Bituminous 1.50 

Other openings:  

1.00 for all other materials 

Entrance permit—each 20.00 

Private property N/C 

Inspection of improvements in developments:  

Streets to be accepted by city—as percentage of estimated costs of required public improvements2% 

Private streets—as percentage of estimated costs of required public-type improvements2% 

Special exceptions—the greater of:  

Minimum 200.00 

Percentage of public type improvements 2% 

Traffic and Vehicles 

Parade or procession permit—each 0.00 
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Parking in city owned parking lot and Mechanics Row parking garage—monthly 45.00 

Zoning 

Zoning text amendments:  

Base fee—each application 400.00 

Additional for required advertising—each application 300.00 

Zoning map amendments:  

Base fee—each application 400.00 

Additional for required advertising—each application 300.00 

Zoning board—appeals, interpretation, variance, conditional use permit, etc.:  

Base fee—each application 150.00 

Additional for required advertising-each application 200.00 

Site plan review:  

Minor projects—interdepartmental/staff review—each application 200.00 

Major projects and subdivision of existing structures—planning board review/special exceptions:  

Base fee—each application500.00 

Additional for required advertising 200.00 

Site plan amendment:  

Minor projects—staff approved amendments—each 100.00 

Major projects—planning board approved—amendments:  

Base fee-each application 100.00 

Additional for required advertising 200.00 

Subdivision review-new lots and structures:  

First three lots 750.00 

Each additional lot over three 100.00 

Delegated review (in addition to site plan or subdivision fees when required)—includes one or all areas 
(stormwater, TMP, site law, etc.)25% of the fee that would be charged by Maine Department of 
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Environmental Protection and Maine Department of Transportation for the same permits based on State 
Adopted Fee Schedules at the time of application. 

Zoning conformance/rebuild letter—each 50.00 

Independent professional review fees TBD 

Engineering inspection fees TBD 

Required advertising (unless otherwise specifically provided above) 100.00 

Other General Information: 

• Applicants are responsible for the cost of all public hearing advertisements and background checks 
required for various licenses. Failure to list that additional expense in the fee schedule shall not 
eliminate that requirement from the licensing process.  

• Applicants are responsible for providing background checks, not older than 3 days prior to submission 
of application for all licenses that require such checks or, alternatively, applicants may pay $100.00 to 
the city with the application to cover the cost of the background check.  

• License fees established in this appendix include two routine or pre-operational inspections and one 
follow-up inspection. When additional inspections are required, the city may charge an additional 
$100.00 per inspection to cover the costs of each additional inspection or visit.  

• All first time applications must be made in person, unless otherwise specifically stated herein.  

• All on-line licenses will receive a 10% discount unless otherwise indicated herein.  

• No on-line renewal of liquor licenses, special amusement licenses, or tattoo or massage licenses is 
permitted.  

• Residential Construction - A Veteran/Widow/Widower of a Veteran or contractor on behalf of a 
Veteran/Widow/Widower of a Veteran seeking to build new construction or to rehabilitate an existing 
property will have all fees waived/reimbursed at time of permit approval. This applies to owner 
occupied single family and multifamily units, up to 3 unit structures. This does not apply to state fees 
administered by the City of Auburn.  

• Commercial Construction - A Veteran owned business* or subcontractor hired by a Veteran owned 
business* , will be entitled to a 50% fee reduction/reimbursement for new construction or 
rehabilitation of an existing property at the time of permit approval. This does not apply to state fees 
administered by the City of Auburn.  

* Veterans - Honorably discharged from federal service, must present DD-214 to Economic, and 
Community Development office for fees to be waived.  

** Veteran owned business as defined by the SBA being a corporation in which 51% of the shares of 
the company are owned by a Veteran.  

(Ord. of 5-2-2011; Ord. No. 12052011-04, 12-5-2011; Ord. No. 02-03052012, 3-19-2012; Ord. No. 58-07152013, 7-
15-2013; Ord. No. 12-06152015, 7-6-2015; Ord. No. 13-06152015, 7-6-2015; Ord. No. 02-02222016, 3-7-2016; Ord. 
No. 01-02242020, 3-2-2020; Ord. No. 07-10192020, 11-2-2020; Ord. No. 17-03012021, 3-15-2021) 
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TO:    Phillip Crowell, City Manager 

FROM:   Jill Eastman, Finance Director 

REF:    September 2021 Financial Report 

DATE:  October 13, 2021 

The following is a discussion regarding the significant variances found in the City’s September financial 
report. Please note that although the monthly financial report contains amounts reported by the 
School Department, this discussion is limited to the City’s financial results and does not attempt to 
explain any variances for the School Department. 
 

The City has completed its third month of the current fiscal year. As a guideline for tracking purposes, 
revenues and expenditures should amount to approximately 25.0% of the annual budget.  However, 
not all costs and revenues are distributed evenly throughout the year; individual line items can vary 
based upon cyclical activity.    
 

Revenues 
 

Revenues, for the City, collected through September 30 were $28,781,113, or 44.18%, of the budget, 
which is higher than last year at this time by 0.29% or $768,550. The accounts listed below are 
noteworthy. 

 

A. Excise taxes of $1,290,048-down $179,351 over last year. 
 

B. Property tax revenue of $23,945,594 an increase over last year of $243,969.  
 

C. State Revenue Sharing for the month of September is 42.6% or $1,341,844. This is an 
increase over last year of $510,384. 

 
Expenditures 
 
City expenditures through September 30th were $14,176,601, or 30.10%, of the budget as compared 
to last year at $20,050,315 or 43.65%.  Noteworthy variances are: 
 

In the current fiscal year, the percentage of expenditures is less than last year by 13.55% 
or $5,873,714 less. The major differences are the timing of transfers to Workers 
Compensation, and the TIFs and payment for County Tax. Last year these were done in 
September and this year they will be in October. Most of the departments are in line 
with last year's expenditures. 
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Investments  
 
This section contains an investment schedule as of September 30th with a comparison to July 31st.  
Currently the City’s funds are earning an average interest rate of 0.33%. 
 
        Respectfully submitted, 

         
          
 Jill M. Eastman 
 Finance Director 



 UNAUDITED
September 30 August 31 Increase JUNE 30

2021 2021 (Decrease) 2021
ASSETS

CASH 25,751,745$         20,435,425$       5,316,320$           23,686,573$       
RECEIVABLES -                        
  ACCOUNTS RECEIVABLES 1,367,420             1,333,090           34,331                  1,895,710           
  TAXES RECEIVABLE-CURRENT 23,064,532           41,719,774         (18,655,242)          55,238                
  DELINQUENT TAXES 432,359                435,046              (2,687)                   809,349              
  TAX LIENS 827,263                889,735              (62,473)                 1,091,138           
  NET DUE TO/FROM OTHER FUNDS 7,260,584             4,318,367           2,942,217             -                      

 
TOTAL ASSETS 58,703,902$         69,131,437$       (10,427,535)$        27,538,008$       

 
 

LIABILITIES & FUND BALANCES  
 

ACCOUNTS PAYABLE (158,006)$             (117,828)$           (40,179)$               (985,754)$           
PAYROLL LIABILITIES 1,016,811             (860,105)             1,876,916             (858,084)             
ACCRUED PAYROLL (10,562)                 (10,562)               -                        (3,963,795)          
STATE FEES PAYABLE (37,178)                 (12,634)               (24,544)                 -                      
ESCROWED AMOUNTS (27,668)                 (27,661)               (8)                          (27,653)               
DEFERRED REVENUE (24,150,689)          (42,871,091)        18,720,402           (1,916,073)          
DUE TO OTHER FUNDS -                        -                      -                        (3,460,216)          

 
     TOTAL LIABILITIES (23,367,293)$        (43,899,881)$      20,532,588$         (11,211,574)$      

 
FUND BALANCE - UNASSIGNED/ASSIGNED (32,538,973)$        (22,433,920)$      (10,105,053)$        (13,291,007)$      
FUND BALANCE - RESTRICTED (1,364,114)            (1,364,114)           (2,273,457)          
FUND BALANCE - NON SPENDABLE (1,433,522)            (1,433,522)          -                        (761,970)             

 
     TOTAL FUND BALANCE (35,336,609)$        (25,231,556)$      (10,105,053)$        (16,326,434)$      

 
  
     TOTAL LIABILITIES AND FUND BALANCE (58,703,902)$        (69,131,437)$      10,427,535$         (27,538,008)$      

CITY OF AUBURN, MAINE
 BALANCE SHEET - CITY GENERAL FUND AND WORKERS COMP FUND 

AS of September 2021, August 2021, and June 2021



REVENUES - GENERAL FUND COMPARATIVE
THROUGH September 30, 2021 V September 30, 2020

ACTUAL ACTUAL
FY 2022 REVENUES % OF FY 2021 REVENUES % OF  

REVENUE SOURCE BUDGET THRU SEPT 2021 BUDGET BUDGET THRU SEPT 2020 BUDGET VARIANCE
TAXES
  PROPERTY TAX REVENUE- 50,042,450$           23,945,594$      47.85% 49,655,498$     23,701,625$      47.73% 243,969$          
  PRIOR YEAR TAX REVENUE -$                        227,926$            -$                 3,416$                224,510$          
  HOMESTEAD EXEMPTION REIMBURSEMENT 1,650,000$             1,290,048$        78.18% 1,420,000$       1,405,540$        98.98% (115,492)$        
  EXCISE 4,425,000$             1,233,538$        27.88% 4,112,861$       1,412,889$        34.35% (179,351)$        
  PENALTIES & INTEREST 120,000$                17,903$             14.92% 150,000$          18,207$             12.14% (304)$               

     TOTAL TAXES 56,237,450$           26,715,009$      47.50% 55,338,359$     26,541,677$      47.96% 173,331$          
  

LICENSES AND PERMITS   
  BUSINESS 166,000$                82,040$             49.42% 166,000$          72,222$             43.51% 9,818$              
  NON-BUSINESS 300,200$                106,027$           35.32% 392,400$          120,703$           30.76% (14,676)$          

     TOTAL LICENSES 466,200$                188,068$           40.34% 558,400$          192,925$           34.55% (4,857)$            
  

INTERGOVERNMENTAL ASSISTANCE   
  STATE-LOCAL ROAD ASSISTANCE 390,000$                -$                   0.00% 400,000$          -$                   0.00% -$                 
  STATE REVENUE SHARING 3,150,000$             1,341,844$        42.60% 2,708,312$       831,460$           30.70% 510,384$          
  WELFARE REIMBURSEMENT 90,656$                  4,160$               4.59% 90,656$            3,636$               4.01% 524$                 
  OTHER STATE AID 32,000$                  -$                   0.00% 32,000$            -$                   0.00% -$                 
  CITY OF LEWISTON 228,384$                -$                   0.00% 228,384$          -$                   0.00% -$                 
     TOTAL INTERGOVERNMENTAL ASSISTANCE 3,891,040$             1,346,003$        34.59% 3,459,352$       835,096$           24.14% 510,907$          

  
CHARGE FOR SERVICES   
  GENERAL GOVERNMENT 184,400$                39,199$             21.26% 198,440$          24,018$             12.10% 15,181$            
  PUBLIC SAFETY 176,600$                34,494$             19.53% 181,600$          5,671$               3.12% 28,823$            
  EMS TRANSPORT 1,250,000$             362,367$           28.99% 1,200,000$       294,717$           24.56% 67,650$            

     TOTAL CHARGE FOR SERVICES 1,611,000$             436,060$           27.07% 1,580,040$       324,406$           20.53% 111,654$          
  

FINES   
  PARKING TICKETS & MISC FINES 41,500$                  14,676$             35.36% 55,000$            6,785$               12.34% 7,891$              

   
MISCELLANEOUS    
  INVESTMENT INCOME 40,000$                  5,095$               12.74% 80,000$            11,003$             13.75% (5,908)$            
  RENTS 125,000$                4,965$               3.97% 35,000$            22,160$             63.31% (17,195)$          
  UNCLASSIFIED 20,000$                  17,546$             87.73% 10,000$            29,838$             298.38% (12,292)$          
  COMMERCIAL SOLID WASTE FEES -$                        12,822$              -$                 12,479$              343$                 
  SALE OF PROPERTY 120,000$                812$                  0.68% 25,000$            (4,803)$              -19.21% 5,615$              
  RECREATION PROGRAMS/ARENA   -$                 
  MMWAC HOST FEES 234,000$                38,685$             16.53% 230,000$          38,380$             16.69% 305$                 
  TRANSFER IN: TIF 1,140,000$             -$                   0.00% 1,117,818$       -$                   0.00% -$                 
  TRANSFER IN: Other Funds 473,925$                -$                   0.00% 578,925$          -$                   0.00% -$                 
  ENERGY EFFICIENCY   -$                 
  CDBG 252,799$                -$                   0.00% 214,430$          -$                   0.00% -$                 
  UTILITY REIMBURSEMENT 20,000$                  1,374$               6.87% 20,000$            2,617$               13.09% (1,243)$            
  CITY FUND BALANCE CONTRIBUTION 475,000$                -$                   0.00% 527,500$          -$                   0.00% -$                 

     TOTAL MISCELLANEOUS 2,900,724$             81,298$             2.80% 2,838,673$       111,674$           3.93% (30,376)$          

TOTAL GENERAL FUND REVENUES 65,147,914$           28,781,113$      44.18% 63,829,824$     28,012,563$      43.89% 768,550$          

SCHOOL REVENUES
  EDUCATION SUBSIDY 28,900,061$           7,715,620$        26.70% 26,217,074$     7,121,393$        27.16% 594,227$          
  EDUCATION 518,821$                31,749$             6.12% 717,415$          17,896$             2.49% 13,853$            
  SCHOOL FUND BALANCE CONTRIBUTION 879,404$                -$                   0.00% 970,862$          -$                   0.00% -$                 

TOTAL SCHOOL 30,298,286$           7,747,370$        25.57% 27,905,351$     7,139,289$        25.58% 608,081$          

GRAND TOTAL REVENUES 95,446,200$           36,528,483$      38.27% 91,735,175$     35,151,852$      38.32% 1,376,631$       

CITY OF AUBURN, MAINE



  
FY 2022 EXP % OF FY 2021 EXP % OF

DEPARTMENT BUDGET THRU SEPT 2021 BUDGET BUDGET THRU SEPT 2020 BUDGET VARIANCE
ADMINISTRATION
   MAYOR AND COUNCIL 104,850$              56,774$              54.15% 99,000$          43,295$              43.73% 13,479$        
   CITY MANAGER 447,401$              143,825$            32.15% 776,095$        164,472$            21.19% (20,647)$       
   COMMUNICATIONS & TECHNOLOGY 911,637$              378,388$            41.51% 609,260$        312,877$            51.35% 65,511$        
   CITY CLERK 237,474$              50,654$              21.33% 216,946$        50,602$              23.32% 52$               
   FINANCIAL SERVICES 810,303$              184,607$            22.78% 751,849$        171,411$            22.80% 13,196$        
   HUMAN RESOURCES 220,250$              50,891$              23.11% 157,057$        34,564$              22.01% 16,327$        

TOTAL ADMINISTRATION 2,731,915$           865,139$            31.67% 2,610,207$     777,221$            29.78% 87,918$        

COMMUNITY SERVICES
   PLANNING & PERMITTING 900,583$              206,339$            22.91% 1,339,047$     248,799$            18.58% (42,460)$       
   ECONOMIC DEVELOPMENT 108,469$              23,038$              21.24% 23,038$        
   BUSINESS & COMMUNITY DEVELOPMENT 512,260$              68,056$              13.29% 68,056$        
   HEALTH & SOCIAL SERVICES 119,875$              15,086$              12.58% 199,282$        28,037$              14.07% (12,951)$       
   RECREATION & SPORTS TOURISM 584,056$              137,668$            23.57% 520,474$        186,576$            35.85% (48,908)$       
   PUBLIC LIBRARY 1,052,163$           263,041$            25.00% 1,031,533$     343,844$            33.33% (80,803)$       

TOTAL COMMUNITY SERVICES 3,277,406$           713,228$            21.76% 3,090,336$     807,256$            26.12% (94,028)$       
 

FISCAL SERVICES
   DEBT SERVICE 7,734,169$           6,523,785$         84.35% 7,577,735$     6,427,361$         84.82% 96,424$        
   FACILITIES 677,872$              208,718$            30.79% 667,494$        208,650$            31.26% 68$               
   WORKERS COMPENSATION 642,400$              -$                        0.00% 641,910$        641,910$            100.00% (641,910)$     
   WAGES & BENEFITS 7,334,932$           1,645,678$         22.44% 6,840,635$     1,625,091$         23.76% 20,587$        
   EMERGENCY RESERVE (10108062-670000) 461,230$              -$                        0.00% 461,230$        (2,500)$               -0.54% 2,500$          

TOTAL FISCAL SERVICES 16,850,603$         8,378,181$         49.72% 16,189,004$   8,900,512$         54.98% (522,331)$     

PUBLIC SAFETY
   FIRE & EMS DEPARTMENT 5,446,588$           1,325,595$         24.34% 5,302,131$     1,366,675$         25.78% (41,080)$       
   POLICE DEPARTMENT 4,343,924$           992,755$            22.85% 4,332,339$     928,244$            21.43% 64,511$        

TOTAL PUBLIC SAFETY 9,790,512$           2,318,350$         23.68% 9,634,470$     2,294,919$         23.82% 23,431$        

PUBLIC WORKS
   PUBLIC WORKS DEPARTMENT 5,077,370$           1,062,090$         20.92% 4,979,329$     963,488$            19.35% 98,602$        
   SOLID WASTE DISPOSAL* 1,089,950$           167,815$            15.40% 1,051,318$     175,371$            16.68% (7,556)$         
   WATER AND SEWER 792,716$              195,301$            24.64% 792,716$        195,301$            24.64% -$                  

TOTAL PUBLIC WORKS 6,960,036$           1,425,206$         20.48% 6,823,363$     1,334,160$         19.55% 91,046$        

INTERGOVERNMENTAL PROGRAMS
   AUBURN-LEWISTON AIRPORT 177,000$              176,115$            99.50% 170,000$        167,110$            98.30% 9,005$          
   E911 COMMUNICATION CENTER 1,161,479$           290,382$            25.00% 1,134,304$     283,576$            25.00% 6,806$          
   LATC-PUBLIC TRANSIT 225,000$              -$                        0.00% 331,138$        -$                        0.00% -$                  
   ARTS & CULTURE AUBURN 10,000$                10,000$              10,000$          10,000$              
   TAX SHARING 260,000$              -$                        0.00% 260,000$        -$                        0.00% -$                  

TOTAL INTERGOVERNMENTAL 1,833,479$           476,497$            25.99% 1,905,442$     460,686$            24.18% 15,811$        

COUNTY TAX 2,611,080$           -$                        0.00% 2,629,938$     2,629,938$         100.00% (2,629,938)$  
TIF (10108058-580000) 3,049,803$           -$                        0.00% 3,049,803$     2,845,623$         93.31% (2,845,623)$  
OVERLAY -$                          -$                         -$                   -$                         -$                  

-$                  
TOTAL CITY DEPARTMENTS 47,104,834$         14,176,601$       30.10% 45,932,563$   20,050,315$       43.65% (5,873,714)$  

EDUCATION DEPARTMENT 48,341,366$         4,905,037$         10.15% 45,802,612$   4,751,162$         10.37% 153,875$      
 

TOTAL GENERAL FUND EXPENDITURES 95,446,200$         19,081,638$       19.99% 91,735,175$   24,801,477$       27.04% (5,719,839)$  

 CITY OF AUBURN, MAINE
EXPENDITURES - GENERAL FUND COMPARATIVE

THROUGH September 30, 2021 VS September 30, 2020



CITY OF AUBURN, MAINE
INVESTMENT SCHEDULE
AS OF September 30, 2021

BALANCE BALANCE INTEREST
INVESTMENT FUND September 30, 2021 August 31, 2021 RATE

ANDROSCOGGIN BANK 449 CAPITAL PROJECTS 6,341,892.82$              6,340,068.84$              0.35%
ANDROSCOGGIN BANK 502 SR-TIF 1,050,597.18$              1,050,295.10$              0.35%
ANDROSCOGGIN BANK 836 GENERAL FUND 4,771,108.83$              4,769,736.62$              0.35%
ANDROSCOGGIN BANK 801 WORKERS COMP 52,483.95$                   52,468.86$                   0.35%
ANDROSCOGGIN BANK 684 EMS CAPITAL RESERVE 339,343.32$                 339,245.72$                 0.35%
ANDROSCOGGIN BANK 414 INGERSOLL TURF FACILITY 226,581.66$                 226,516.54$                 0.35%
ANDROSCOGGIN BANK 0888 ELHS FUNDRAISING 62,596.08$                   62,578.08$                   0.35%
ANDROSCOGGIN BANK ELHS CONSTRUCTION 136,062.63$                 121,994.95$                 0.35%
ANDROSCOGGIN BANK 0627 ST LOUIS BELLS FUNDRAISING 15,356.74$                   15,352.33$                   0.35%
NOMURA ELHS Bond Proceeds 53,016,338.00$            53,016,338.00$            0.15%

GRAND TOTAL 66,012,361.21$            65,994,595.04$            0.33%



Beginning Ending
Balance Balance

9/1/2021 New Charges Payments Refunds Adjustments Write-Offs 9/30/2021

Bluecross 33,254.03$     13,473.60$      (3,612.98)$       (23,837.32)$      19,277.33$    
Intercept 200.00$          400.00$           (100.00)$           500.00$          
Medicare 122,483.20$  204,199.40$    (52,325.29)$     (109,295.72)$    165,061.59$  
Medicaid 33,949.01$     90,618.80$      (38,731.60)$     (33,444.52)$      52,391.69$    
Other/Commercial 86,240.38$     44,861.20$      (11,773.63)$     (7,528.48)$         111,799.47$  
Patient 133,856.42$  11,284.20$      (11,808.39)$     840.79$           26,004.15$        160,177.17$  
Worker's Comp -$                 2,475.00$        (2,475.00)$         -$                

TOTAL 409,983.04$  367,312.20$   (118,351.89)$   840.79$          (150,576.89)$    -$                  509,207.25$  

September  2021

EMS BILLING 
SUMMARY OF ACTIVITY

July 1, 2021 - June 30, 2022
Report as of September 30, 2021



July August Sept % of
2021 2021 2021 Totals Total

Bluecross 6,623.27$       9,833.80$       13,473.60$     29,930.67$        3.15%
Intercept 400.00$          400.00$              0.04%
Medicare 194,354.65$  158,483.00$   204,199.40$  557,037.05$      58.71%
Medicaid 68,121.50$     50,785.00$     90,618.80$     209,525.30$      22.08%
Other/Commercial 25,704.69$     27,604.40$     44,861.20$     98,170.29$        10.35%
Patient 20,928.65$     18,060.40$     11,284.20$     50,273.25$        5.30%
Worker's Comp 915.20$          2,475.00$       3,390.20$           0.36%

TOTAL 316,647.96$  264,766.60$   367,312.20$  948,726.76$      100.00%

July August Sept % of
2021 2021 2021 Totals Total

Bluecross 10 10 13 33 2.98%
Intercept 0 4 4 0.36%
Medicare 244 172 227 643 57.98%
Medicaid 82 54 100 236 21.28%
Other/Commercial 34 32 48 114 10.28%
Patient 45 19 12 76 6.85%
Worker's Comp 1 0 2 3 0.27%

TOTAL 416 287 406 1109 100.00%

Report as of September 30, 2021
July 1, 2021 - June 30, 2022

EMS BILLING 
BREAKDOWN -TOTAL CHARGES

July 1, 2021 - June 30, 2022

EMS BILLING 
BREAKDOWN -TOTAL COUNT

Report as of September 30, 2021



Current 31-60 61-90 91-120 121+ days Totals

Bluecross 9,241.95$       48% 1,530.04$           8% 149.16$          1% 5,656.68$       29% 2,699.50$           14% 19,277.33$         3.79%
Intercept 400.00$          -$                    100.00$          500.00$               0.10%
Medicare 113,256.02$   69% 20,140.96$        12% 12,290.07$     7% 13,972.21$     8% 5,402.33$           3% 165,061.59$       32.42%
Medicaid 48,795.57$     93% 1,663.17$           3% 2,313.06$       4% 617.15$          1% (997.26)$             -2% 52,391.69$         10.29%
Other/Commercial 52,883.49$     47% 27,127.39$        24% 10,383.08$     9% 8,182.69$       7% 13,222.82$        12% 111,799.47$       21.96%
Patient 44,756.91$     28% 23,095.44$        14% 24,263.03$     15% 25,060.52$     16% 43,001.27$        . 160,177.17$       31.46%
Worker's Comp -$                    -$                -$                -$                    -$                     0.00%

TOTAL 269,333.94$   73,557.00$        49,398.40$     53,589.25$     63,328.66$        509,207.25$       

53% 14% 10% 11% 12% 100% 100.00%

EMS BILLING 
AGING REPORT

July 1, 2021 to June 30, 2022
Report as of September 30, 2021



CITY OF AUBURN
SPECIAL REVENUE FUNDS REVENUE AND EXPENDITURES
As of September 30, 2021

. 1902 1910 1914 1915 1917 1928 1929 1930 1931 2003 2005 2008 2010 2011 2013 2014
Community Oak Hill Fire Training Wellness Fire 211 Byrne Homeland State Drug PD Capital OUI Speed

Riverwatch Service Cemeteries Building Grant Vending Prevention Fairview Donations JAG MDOT Security Money Reserve Grant Grant
Fund Balance 7/1/21 599,205.19$        6,536.96$                34,366.35$           1,221.68$                   5,131.38$              -$                       4,796.03$                  (566,303.71)$        293.40$                  2,808.57$              (214,592.58)$      (112,745.48)$      6,975.14$                12,596.25$         4,318.98$                   2,820.93$             

Revenues FY22 33,986.10$           121.00$                   231.42$                1,045.00$              245.00$                157,242.00$        424.76$                    4,927.50$           566.02$                      3,505.28$             

Expenditures FY22 143,018.00$        1,169.74$              383.94$                128,301.28$        77,234.49$          936.69$                    -$                     2,345.29$                   4,967.79$             
 

Fund Balance 09/30/2022 490,173.29$        6,657.96$                34,597.77$          1,221.68$                   5,006.64$              (138.94)$               4,796.03$                  (566,303.71)$        293.40$                  2,808.57$              (185,651.86)$      (189,979.97)$      6,463.21$                17,523.75$         2,539.71$                   1,358.42$             

2019 2020 2025 2030 2034 2037 2040 2041 2043 2044 2047 2050 2051 2053 2054 2055
Law Enforcement Community EDUL Bulletproof Great Falls Blanche DOJ Covid 19 Federal Drug American Project Project St Louis EMS Transport Work4ME-

Training CDBG Cords Parking Underage Drink Vests TV Stevens Preventative Money Firefighter Grant Lifesaver Canopy Bells Capital Reserve PAL
Fund Balance 7/1/21 (8,505.29)$           1,702,961.69$        30,570.32$           12,839.34$                 (40.00)$                  2,729.15$             20,536.23$                26,247.04$           -$                        93,024.44$            -$                      189.35$               (9,522.60)$               28,489.54$         225,094.82$               6,215.80$             

Revenues FY22 25.00$                  207,144.95$           763.55$                18,737.00$                 -$                        62.50$                    9.11$                   31,451.56$                 

Expenditures FY22 237,723.05$           8,372.38$                   (2,600.00)$            1,689.97$             1,745.81$             320.00$                  780.00$               235,134.10$               1,304.77$             

Fund Balance 09/30/2022 (8,480.29)$           1,672,383.59$        31,333.87$          23,203.96$                 2,560.00$              1,039.18$             20,536.23$               24,501.23$           (320.00)$                93,086.94$            (780.00)$              189.35$               (9,522.60)$               28,498.65$         21,412.28$                 4,911.03$             

2064 2065 2067 2068 2070 2077 2080 2201 2300 2400 2500
MDOT Sopers State Bi- Hometown Northern CTCI Gramt Futsol Court EDI ARPA NRPA Youth Parks &
Mill Culvert Centenial Parade Heros Banners Borders Grant Leadercast Project Grant Grant Mentoring Recreation

Fund Balance 7/1/21 (46,370.03)$         (1,610.17)$              209.00$                201,371.71$               (3,500.00)$            36,555.99$           (11,526.70)$              (1,484,407.18)$    6,772,899.50$       -$                        252,323.69$        

Revenues FY22 (3,111.14)$           93,885.08$          

Expenditures FY22 (46,370.03)$         (1,610.17)$              23,325.00$                 15,398.37$           21,646.39$                16,286.06$            -$                        236,328.69$        

Fund Balance 09/30/2022 -$                       -$                          209.00$                178,046.71$               (3,500.00)$            18,046.48$          (33,173.09)$              (1,484,407.18)$    6,756,613.44$       -$                        109,880.08$        

2600
Auburn 

2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 Memory Care 2600 2600 Total
Tambrands II Mall Downtown Auburn Industrial Auburn Plaza Auburn Plaza II Webster School Hartt  Transport 62 Spring St Minot Ave 48 Hampshire St Facility Millbran Futurguard Special

TIF 6 TIF 9 TIF 10 TIF 12 TIF 13 TIF 14 TIF 16 TIF 19 TIF 20 TIF 21 TIF 22 TIF 23 TIF 24 TIF 25 Revenues
Fund Balance 7/1/21 (41,023.43)$         348,613.20$           (269,889.73)$       (454,099.79)$             281,097.17$         (752,490.87)$       (0.02)$                        (2,663.69)$            1,120.90$              24,998.06$            41,968.63$          97,738.81$          11,128.45$              (83,459.35)$        6,828,206.34$      

Revenues FY22 551,261.69$         

Expenditures FY22 217,459.00$               441,116.00$        118,688.00$       15,973.35$              11,278.00$         1,912,345.96$      

Fund Balance 09/30/2022 (41,023.43)$         348,613.20$           (269,889.73)$       (671,558.79)$             281,097.17$         (1,193,606.87)$    (0.02)$                        (2,663.69)$            1,120.90$              24,998.06$            41,968.63$          (20,949.19)$        (4,844.90)$               (94,737.35)$       5,469,889.35$      
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To: Phillip Crowell, City Manager 
From: Jill Eastman, Finance Director 
Re: Financial Reports for September 30, 2021 
 
Attached you will find a Statement of Net Assets and a Statement of Activities and budget to actual 
reports for Ingersoll Turf Facility for revenue and expenditures as of September 30, 2021.  
 

INGERSOLL TURF FACILITY 
 
Statement of Net Assets: 
The Statement of Net Assets lists current assets, noncurrent assets, liabilities and net assets as of 
September 30, 2021.  
 
Current Assets: 
As of the end of September 2021 the total current assets of Ingersoll Turf Facility were $226,517. This 
consisted of cash and cash equivalents of $226,517.  
 
Noncurrent Assets: 
Ingersoll’s noncurrent assets are the building and equipment that was purchased, less depreciation. The 
total value of the noncurrent assets as of September 30, 2021, were $89,514. 
 
Liabilities: 
Ingersoll no accounts payable and an interfund payable of $77,679 as of September 30, 2021.  
 
Statement of Activities: 
 
The statement of activities shows the current operating revenue collected for the fiscal year and the 
operating expenses as well as any nonoperating revenue and expenses. 
 
The operating revenues for Ingersoll Turf Facility through September 2021 are $7.550. This revenue 
comes from the sponsorships, programs, rental income and batting cages. 
 
The operating expenses for Ingersoll Turf Facility through September 2021 were $36,036. These 
expenses include personnel costs, supplies, utilities, repairs, capital purchases and maintenance.  
 
As of September 30, 2021, Ingersoll has an operating loss of $28.486.  
 
As of September 30, 2021, Ingersoll has a decrease in net assets of $28.486. 
 

The budget to actual reports for revenue and expenditures, show the revenue and expenditures for 
FY22 compared to the same period in FY21. 
 



September 30, August 31, Increase/
2021 2021 (Decrease)

ASSETS
Current assets:

Cash and cash equivalents 226,517$           226,449$     68$             
Interfund receivables/payables -$             -                  
Accounts receivable -                         -                   -                  

Total current assets 226,517             226,449       68               
Noncurrent assets:

Capital assets:
Buildings 672,279             672,279       -                  
Equipment 119,673             119,673       -                  
Land improvements 18,584               18,584         -                  
     Less accumulated depreciation (721,022)            (721,022)      -                  

Total noncurrent assets 89,514               89,514         -                  
Total assets 316,031             315,963       68               

LIABILITIES
Accounts payable -$                       -$                 -                  
Interfund payable 77,679$             64,743$       12,936        
Total liabilities 77,679               64,743         12,936        

NET ASSETS
Invested in capital assets 89,514$             89,514$       -$                
Unrestricted 146,991$           161,706$     (14,715)$     

Total net assets 236,505$           251,220$     (14,715)$     

Statement of Net Assets
Ingersoll Turf Facility
September 30, 2021

Business-type Activities - Enterprise Fund



CITY OF AUBURN, MAINE
Statement of Revenues, Expenses and Changes in Net Assets

Ingersoll Turf Facility
Business-type Activities - Enterprise Funds

Statement of Activities
 September 30, 2021

Ingersoll
Turf

Facility
Operating revenues:

Charges for services 7,550$            

Operating expenses:
Personnel 32,549            
Supplies 1,168              
Utilities 2,098              
Repairs and maintenance 221                 
Rent -                      
Depreciation -                      
Capital expenses -                      
Other expenses -                      

Total operating expenses 36,036            

Operating  gain (loss) (28,486)          

Nonoperating revenue (expense):
Interest income -                      
Interest expense (debt service) -                      

Total nonoperating expense -                      

Gain (Loss) before transfer (28,486)          

Transfers out -                      

Change in net assets (28,486)          

Total net assets, July 1 264,991         

Total net assets, September 30, 2021 236,505$       



ACTUAL ACTUAL
FY 2022 REVENUES % OF FY 2021 REVENUES % OF

REVENUE SOURCE BUDGET THRU SEPT 2021 BUDGET BUDGET THRU SEPT 2020 BUDGET
 

CHARGE FOR SERVICES  
  Sponsorship 25,000$           1,525$                  6.10% 25,000$            4,800$                  19.20%
  Batting Cages 16,000$           60$                       0.38% 13,000$            40$                       0.31%
  Programs 94,000$           460$                     0.49% 90,000$            120$                     0.13%
  Rental Income 138,000$         5,370$                  3.89% 102,000$          (2,015)$                 -1.98%

     TOTAL CHARGE FOR SERVICES 273,000$         7,415$                  2.72% 230,000$          2,945$                  1.28%
  

INTEREST ON INVESTMENTS -$                     135$                     -$                      -$                          

GRAND TOTAL REVENUES 273,000$         7,550$                  2.77% 230,000$          2,945$                  1.28%

CITY OF AUBURN, MAINE
REVENUES - INGERSOLL TURF FACILITY

Through  September 30, 2021 compared to September 30, 2020



ACTUAL ACTUAL
FY 2022 EXPENDITURES % OF FY 2021 EXPENDITURES % OF

DESCRIPTION BUDGET THRU SEPT 2021 BUDGET BUDGET THRU SEPT 2020 BUDGET Difference

  Salaries & Benefits 133,041$            32,549$                24.47% 187,546$       27,759$                14.80% 4,790$            
  Purchased Services 15,750$              221$                     1.40% 14,450$         18,863$                130.54% (18,642)$        
  Programs 16,300$              -$                      0.00% 18,500$         -$                      0.00% -$                
  Supplies 2,500$                1,168$                  46.72% 4,000$           (10)$                      -0.25% 1,178$            
  Utilities 24,150$              2,098$                  8.69% 25,650$         2,109$                  8.22% (11)$                
  Insurance Premiums -$                   -$                       -$               .  
  Capital Outlay -$                   -$                       -$               -$                       -$                

191,741$            36,036$                18.79% 250,146$       48,721$                19.48% (12,685)$        
  

GRAND TOTAL EXPENDITURES 191,741$            36,036$                18.79% 250,146$       48,721$                19.48% (12,685)$        

CITY OF AUBURN, MAINE
EXPENDITURES - INGERSOLL TURF FACILITY

Through September 30, 2021 compared to September 30, 2020
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To: Phillip Crowell, City Manager 
From: Jill Eastman, Finance Director 
Re: Arena Financial Reports for September 30, 2021 
 
Attached you will find a Statement of Net Assets and a Statement of Activities and budget to actual 
reports for Norway Savings Bank Arena for revenue and expenditures as of September 30, 2021.  
 
NORWAY SAVINGS BANK ARENA 
 
Statement of Net Assets: 
The Statement of Net Assets lists current assets, noncurrent assets, liabilities and net assets and shows a 
comparison to the previous month, in this case, August 31, 2021.  
 
Current Assets: 
As of the end of September 2021 the total current assets of Norway Savings Bank Arena were 
($1,563,743). These consisted of cash and cash equivalents of $265,386, accounts receivable of $78,677, 
and an interfund payable of $1,907,806. 
 
Noncurrent Assets: 
Norway’s noncurrent assets are equipment that was purchased, less depreciation (depreciation is 
posted at year end). The total value of the noncurrent assets as of September 30, 2021 was $195,258.  
 
Liabilities: 
Norway Arena had no accounts payable as of September 30, 2021.  
 
Statement of Activities: 
 
The statement of activities shows the current operating revenue collected for the fiscal year and the 
operating expenses as well as any nonoperating revenue and expenses. 
 
The operating revenues for Norway Arena through September 2021 are $136,634. This revenue comes 
from the concessions, sign advertisements, pro shop lease, youth programming, shinny hockey, public 
skating and ice rentals. 
 
The operating expenses for Norway Arena through September 2021 were $139,497. These expenses 
include personnel costs, supplies, utilities, repairs, rent, capital purchases and maintenance.  
 
As of September 2021, Norway Arena has an operating loss of $2,863.  
 
As of September 30, 2021, Norway Arena has a decrease in net assets of $2,863. 
 
The budget to actual reports for revenue and expenditures, with comparison to the same period last 
year show that revenue for FY22 is $14,897 more than in FY20 and expenditures in FY22 are $28,893 less 
than last year in September. 



September 30, August 31, Increase/
2021 2021 (Decrease)

ASSETS
Current assets:

Cash and cash equivalents 265,386$           262,149$               3,237$            
Interfund receivables (1,907,806)$      (1,686,311)$           (221,495)$       
Prepaid Rent -$                    
Accounts receivable 78,677               44,574                   34,103$          

Total current assets (1,563,743)        (1,379,588)             (184,155)         
Noncurrent assets:

Capital assets:
Buildings 58,223               58,223                   -                      
Equipment 514,999             514,999                 -                      
Land improvements -                         -                             -                      
     Less accumulated depreciation (377,964)           (377,964)                -                      

Total noncurrent assets 195,258             195,258                 -                      
Total assets (1,368,485)        (1,184,330)             (184,155)         

LIABILITIES
Accounts payable -$                       -$                           -$                    
Net OPEB liability 1,148$               44,026$                 (42,878)$         
Net pension liability (15,168)              60,901                   (76,069)           
Total liabilities (14,020)              104,927                 (118,947)         

NET ASSETS
Invested in capital assets 195,258$           195,258$               -$                    
Unrestricted (1,549,723)$      (1,484,515)$           (65,208)$         

Total net assets (1,354,465)$      (1,289,257)$           (65,208)$         

Statement of Net Assets
Norway Savings Bank Arena

September 30, 2021
Business-type Activities - Enterprise Fund

CITY OF AUBURN, MAINE



CITY OF AUBURN, MAINE
Statement of Revenues, Expenses and Changes in Net Assets

Norway Savings Bank Arena
Business-type Activities - Enterprise Funds

Statement of Activities
 September 30, 2021

Norway
Savings
Arena

Operating revenues:
Charges for services 136,634$       

Operating expenses:
Personnel 66,292            
Supplies 25,390            
Utilities 37,762            
Repairs and maintenance 10,053            
Insurance Premium
Depreciation
Capital expenses
Other expenses

Total operating expenses 139,497         

Operating  gain (loss) (2,863)            

Nonoperating revenue (expense):
Interest income -                      
Interest expense (debt service)

Total nonoperating expense -                      

Gain (Loss) before transfer (2,863)            

Transfers out -                      

Change in net assets (2,863)            

Total net assets, July 1 (1,351,602)     

Total net assets, September 30, 2021 (1,354,465)$   



ACTUAL ACTUAL
FY 2022 REVENUES % OF FY 2021 REVENUES % OF

REVENUE SOURCE BUDGET THRU SEPT 2021 BUDGET BUDGET THRU SEPT 2020 BUDGET VARIANCE
  

CHARGE FOR SERVICES   
  Concssions 16,500$            3,750$                  22.73% 16,500$            0.00% 3,750$        
  Skate Rentals 6,000$              425$                    7.08% 7,500$              0.00% 425$           
  Pepsi Vending Machines 2,000$              494$                    24.70% 3,000$              0.00% 494$           
  Games Vending Machines 3,000$              -$                     0.00% 3,000$              0.00% -$            
  Vending Food 2,000$              0.00% 3,000$              0.00% -$            
  Sponsorships 185,000$          57,988$                31.34% 230,000$          49,000$                21.30% 8,988$        
  Pro Shop 7,000$              1,623$                  23.19% 7,000$              468$                    6.69% 1,155$        
  Programs 20,000$            0.00% 20,000$            -$                     0.00% -$            
  Rental Income 683,500$          100,917$              14.76% 727,850$          119,732$              16.45% (18,815)$    
  Camps/Clinics 50,000$            23,360$                46.72% 50,000$            4,460$                  8.92% 18,900$     
  Tournaments 50,000$            0.00% 55,000$            0.00% -$            

     TOTAL CHARGE FOR SERVICES 1,025,000$       188,557$              18.40% 1,122,850$       173,660$              15.47% 14,897$     

CITY OF AUBURN, MAINE
REVENUES - NORWAY SAVINGS BANK ARENA

Through  September 30, 2021 compared to September 30, 2020



ACTUAL ACTUAL
FY 2022 EXPENDITURES % OF FY 2021 EXPENDITURES % OF

DESCRIPTION BUDGET THRU SEPT 2021 BUDGET BUDGET THRU SEPT 2020 BUDGET VARIANCE
 
 

  Salaries & Benefits 339,437$            66,292$                19.53% 328,913$          69,130$                21.02% (2,838)$      
  Purchased Services 123,928$            10,053$                8.11% 120,000$          17,946$                14.96% (7,893)$      
  Supplies 79,000$              25,390$                32.14% 83,000$            25,418$                30.62% (28)$            
  Utilities 250,350$            37,762$                15.08% 244,650$          55,896$                22.85% (18,134)$    
  Capital Outlay 42,500$              -$                      0.00% 50,000$            -$                      0.00% -$            
  Rent -$                   -$                       -$                  -$                       -$            

835,215$            139,497$              16.70% 826,563$          168,390$              20.37% (28,893)$    
  

GRAND TOTAL EXPENDITURES 835,215$            139,497$              16.70% 826,563$          168,390$              20.37% (28,893)$    

CITY OF AUBURN, MAINE
EXPENDITURES - NORWAY SAVINGS BANK ARENA

Through September 30, 2021 compared to September 30, 2020
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Council Workshop or Meeting Date:  October 18, 2021 
 
Subject:  Executive Session 
 
Information: Economic development, pursuant to 1 M.R.S.A. Section 405(6)(C). 
 
Executive Session:  On occasion, the City Council discusses matters which are required or allowed by State law to be considered in executive 
session.  Executive sessions are not open to the public.  The matters that are discussed in executive session are required to be kept confidential 
until they become a matter of public discussion.  In order to go into executive session, a Councilor must make a motion in public.  The motion 
must be recorded, and 3/5 of the members of the Council must vote to go into executive session.  An executive session is not required to be 
scheduled in advance as an agenda item, although when it is known at the time that the agenda is finalized, it will be listed on the agenda. The 
only topics which may be discussed in executive session are those that fall within one of the categories set forth in Title 1 M.R.S.A. Section 405(6).  
Those applicable to municipal government are: 
 
A. Discussion or consideration of the employment, appointment, assignment, duties, promotion, demotion, compensation, evaluation, 
disciplining, resignation or dismissal of an individual or group of public officials, appointees or employees of the body or agency or the investigation 
or hearing of charges or complaints against a person or persons subject to the following conditions:  
(1) An executive session may be held only if public discussion could be reasonably expected to cause damage to the individual's reputation or the 
individual's right to privacy would be violated; 
(2) Any person charged or investigated must be permitted to be present at an executive session if that person so desires; 
(3) Any person charged or investigated may request in writing that the investigation or hearing of charges or complaints against that person be 
conducted in open session. A request, if made to the agency, must be honored; and  
(4) Any person bringing charges, complaints or allegations of misconduct against the individual under discussion must be permitted to be present. 
This paragraph does not apply to discussion of a budget or budget proposal;  
 
B. Discussion or consideration by a school board of suspension or expulsion of a public school student or a student at a private school, the cost of 
whose education is paid from public funds, as long as:  
(1) The student and legal counsel and, if the student is a minor, the student's parents or legal guardians are permitted to be present at an executive 
session if the student, parents or guardians so desire;  
 
C. Discussion or consideration of the condition, acquisition or the use of real or personal property permanently attached to real property or 
interests therein or disposition of publicly held property or economic development only if premature disclosures of the information would 
prejudice the competitive or bargaining position of the body or agency;  
 
D. Discussion of labor contracts and proposals and meetings between a public agency and its negotiators. The parties must be named before the 
body or agency may go into executive session. Negotiations between the representatives of a public employer and public employees may be open 
to the public if both parties agree to conduct negotiations in open sessions;  
 
E. Consultations between a body or agency and its attorney concerning the legal rights and duties of the body or agency, pending or contemplated 
litigation, settlement offers and matters where the duties of the public body's or agency's counsel to the attorney's client pursuant to the code of 
professional responsibility clearly conflict with this subchapter or where premature general public knowledge would clearly place the State, 
municipality or other public agency or person at a substantial disadvantage;  
 
F. Discussions of information contained in records made, maintained or received by a body or agency when access by the general public to those 
records is prohibited by statute; 
 
G. Discussion or approval of the content of examinations administered by a body or agency for licensing, permitting or employment purposes; 
consultation between a body or agency and any entity that provides examination services to that body or agency regarding the content of an 
examination; and review of examinations with the person examined; and  
 
H. Consultations between municipal officers and a code enforcement officer representing the municipality pursuant to Title 30-A, section 4452, 
subsection 1, paragraph C in the prosecution of an enforcement matter pending in District Court when the consultation relates to that pending 
enforcement matter.  
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