
I. ROLL CALL 

CITY OF LEWISTON 
PLANNING BOARD MEETING 

Monday, October 26, 2015 - 5:30 P.M. 
City Council Chambers - First Floor 

Lewiston City Building 
27 Pine Street, Lewiston, ME 

AGENDA 

II. ADJUSTMENTS TO THE AGENDA 

Ill. CORRESPONDENCE 

IV. PUBLIC HEARINGS: 

a) An application submitted by Burns & McDonnell, Engineering on behalf of 
Central Maine Power Company to build a new substation in the vicinity of 
Middle, Lowell, and Chapel Streets to serve two transmission lines between 
Lewiston Lower and Gulf Island Substation. 

b) Request by the Lewiston School Department for a capital expenditure not 
included in the 2016 Lewiston Capital Improvement Program of an estimated 
$1.7 million for the addition and equipping of six new classrooms at Farwell 
Elementary School. 

V. OTHER BUSINESS: 

a) Acquisition of 119 Walnut Street/Drouin Field. 
b) New elementary school discussion. 
c) Acquisition/Donation of 35 Ellis Street Rear. 
d) Review of Comprehensive Plan. 
e) Any other business Planning Board Members may have relating to the duties 

of the Lewiston Planning Board. 

VI. READING OF THE MINUTES: Motion to adopt the August 24, 2015, 
September 14, 2015 and September 28, 2015 draft minutes 

VII . ADJOURNMENT 

The City of Lewiston is an EOE. For more information please visit our website @ www.lewistonmaine.gov and click on the Non
Discrimination Policy. 



CITY OF LEWISTON Lewiston 
hO:ttl 

Department of Planning & Code Enforcement fiiTP 
TO: 
FROM: 
DATE: 
RE: 

Planning Board 
David Hediger, City Planner 
October 22, 2015 
October 26, 2015 Planning Board Agenda Item IV(A) 

2007 

An application submitted by Burns & McDonnell, Engineering on behalf of Central Maine 
Power Company to build a new substation in the vicinity of Middle, Lowell, and Chapel 
Streets to serve two transmission lines between Lewiston Lower and Gulf Island 
Substation. 

Bmns & McD01mell, TRC Engineering, Inc. on behalf of Central Maine Power (CMP) has 
submitted an application to construct a new substation at 51-53 Middle Street. This substation 
will serve two transmission lines between Lewiston Lower and Gulflsland substations. This 
prope1ty of 2.83 acres cmTently contains foundations for former industrial buildings and is 
located in the centreville (CV) dishict in which substations are permitted as a conditional use. 
Therefore, the project is being reviewed pursuant to Article X, Conditional Uses and Article 
XIII, Development Review and Standards. The application speaks specifically to these sections 
of the ordinance. 

It should be noted that the Planning Board previously granted approval to CMP on March 28, 
2011 for this same project with the following conditions: 

1. Noise levels must not exceed the 60dBA at the propetiy lines of the site. 
2. A landscape plan is provided showing plantings and other vegetation as deemed 

necessary by the Planning Board to provide visual screening of the site prior to any 
construction activity or permits being issued. 

At this time, the applicant has submitted an amended application with the following changes 
proposed: 

• A 27 percent increase in the footprint of the control house to include the switchgear, 
which was originally located within a separate enclosure. 

• A redesign of the Stormwater Management Plan. 
• Rebuilding of the existing retaining walls instead of the use of riprap, which will be 

extended to the n01thwest comer ofthe site. 
• A change in security fence design from chain link/barbed wire to a non-conductive 

composite material. 
• A detailed landscaping plan. 

The applicant has submitted a revised application and responses addressing comments provided 
by city staff Staff notes the following at this time: 

pbcomments I 02620 15M iddleStreetSubstation.doc 1 



~ The project abuts the Androscoggin River and is subject to a 25'general development 
shoreland zoning setback. All site activity is proposed to fall outside this setback with 
the exception of one area of grading and bank stabilization along the river. DEP has 
approved of this activity. 

~ Once completed, the site will consist of .99 acres of impervious acres. Drainage has been 
designed to infiltration and sheet flow toward the river. The design has been reviewed to 
the satisfaction of staff. 

~ The project disturbs over one acre of area and is located in an urbanized area, and 
therefore is subject to the standards of Article XIII, Section 15 Post Construction 
Stonnwater Management and the performance guarantee requirements of said section. 
Central Maine Power bas provided a Letter of Commitment with this Application with 
regards to Option 1 in Article XIII, Section 15 and has requested that a perfmmance 
Guarantee be drafted for review by the City prior to the start of construction. 

~ As a remaining condition of the Board's previous approval, the applicant has been 
directed to provide a landscaping plan to provide screening of the substation along 
Lowell Street, Middle Street, and the river sides of the project to lessen the visual impact 
to abutting properties. A detailed landscaping plan and specifications on security fencing 
have been provided in effort to provide some level of buffering. 

~ The existing sidewalk on Middle Street adjacent to proposed substation has at least three 
existing curb cuts that must be eliminated given the proposed development will have no 
access from Middle Street. The applicant has indicated that drawing 973-03-02 SH02 
will be revised when issued for construction to include removal and replacement of the 
paved sidewalk and granite curb, with no curb cuts, east of the Middle Street substation 
along Middle Street. 

Planning and Code Enforcement recommend approval of the above referenced project, with the 
following conditions: 

1. A perfmmance guarantee pursuant to Article XIII, Section 15 Post Construction 
Stom1water Management is provided prior to the start of construction. 

2. Noise levels must not to exceed the 60dBA at the property lines of the site. 
3. A revised grading plan must be provided prior to the start of construction to include 

removal and replacement of the paved sidewalk and granite curb, with no curb cuts, east 
ofthe Middle Street substation along Middle Street. 

ACTIONS NECESSARY: 
Make a motion finding that the application meets all of the necessary criteria contained in 
the Zoning and Land Use Code, including Article X, Conditional Uses; Article XI, 
District Regulations; Article XII, Performance Standards; Article XIll, Development 
Review and Standards and to grant approval to Bums & McDonnell, Engineering on 
behalf of Central Maine Power Company to construct a new substation at 51-53 Middle 
Street to serve two transmission lines between Lewiston Lower and Gulf Island 
Substation (including, if any, specific conditions raised by the Planning Board). 

pbcomments I 02620 15MiddleS treetSubstation.doc 2 



October 21, 2015 

David Hediger, City Planner 
City of Lewiston 
27 Pine Street 
Lewiston, Maine 04240 

RE: Central Maine Power Company. Lewiston Loop Project 
Response to City Staff Review Comments - Middle Street Substation Application 

Dear David, 

Below are responses to the City of Lewiston staff review comments submitted to Burns & 
McDonnell on October 16, 2015 on the Middle Street Substation application (Application). 

' Lewiston Public Works: 

1. Q: The proposed plans include a stormdrain with a rip rap apron extending mto the Sewer 
Easement. Will this change the cover above the sewer main? Also please note that the 
extents of the rip rap apron are different in the Stormwater Plan and on Sheet 2 of the 
plans. 
A: The stormdrain with rip rap apron will change the cover above the sewer main. Please 
see attached Drawing 973-03-02 S04 showing the Storm Sewer Profile, Storm Sewer 
Outlet Plan, and Storm Sewer Outlet Sections. Note that the Storm Sewer Profile and 
Catch Basin #1 Detail do not show the future Solid 4" HOPE Pipe from the sump pumps in 
the basement of powerhouse to Catch Basin #1. As indicated, this information wiJI be 
provided at a later date. -

The extents of the rip rap apron included in the Stormwater Plan was revised to match the 
extents of the rip rap apron on Sheet 2 of the plans (see Exhibit 5 of the Application). 

2. Q: The proposed plans include a large amount of landscaping above the sewer main. 
Have these planting been reviewed for suitability to be planted above an RCP sewer main, 
specifically are the selected plans likely to cause issues with root intrusions at the joints? 
A: Due to the expansive nature of the root systems associated with willows (Salix spp.) 
CMP revised the landscaping plan (included in the Application) by eliminating the planting 
of willows near or over the sewer easement. The remaining plantings proposed have 
somewhat shallow, non-taprooted root systems that are unlikely to penetrate a pipe. 

3. Q: The stormwater management plan indicates that the basement will be pumped via an oil 
detector pump. Where will this be discharged to? 
A: As a preventative measure, two (2) oil minder pumps will be installed with inline petro 
plugs on the upstream side of the pumps, such that only stormwater will be discharged 
from the basement. The oil minder pumps and petro plugs are patt of the Spill Prevention 
Control and Countermeasures Plan (SPCC) for the site. The sump will discharge any 
stormwater accumulating in the control room basement to Catch Basin #1. 



Lewiston Planning and Code Enforcement 

1. Q: Please confirm that with vegetation removed and the new landscaping plan that a 
vegetated buffer of at least 25' in width will be maintained along the river. 
A In-so-far as conditions permit (i.e. existing paved or non-vegetated surfaces), the 
project will allow all disturbed areas to revegetate. The 25' buffer along the river will be 
maintained. 

2. Q: Exhibit 2: grading plan notes existing sidewalk adjacent to proposed substation. 
Sidewalk adjacent to site has at least three existing curb cuts that must be eliminated given 
the proposed development will have no access from Middle Street. Granite curbing and 
sidewalk repairs to match existing conditions must be shown and made. 
A: Drawing 973-03-02 SH02 will be revised when issued for construction to include removal 
and replacement of the paved sidewalk and granite curb, with no curb cuts, east of the 
Middle Street S/S along Middle Street. 

3i: Q . Exhibit 6 : Landscaping plan shows proposed plantings on abutting lots. Do you have 
their permission? 
A All abutters to the landscape plan have been contacted and field meetings have been 
conducted. No plantings on private property will occur without written permission. 

3ii. Q: As discussed, new projects are required to plant street trees where possible. Staff 
realizes space is limited and concerns of tree height adjacent to a substation. 
Landscaping plan shows trees being planted on opposite side of the street on land owned 
by CMMC and LL Bean. This is welcomed. Please confirm owner's approval of plantings. 
A. See response above. 

4. Q: Exhibit 12: are you proposing medium or maximum security design for fencing? 
A: Maximum security fence is proposed with a 1. 75" x 1. 75" diamond shaped mesh 
opening. 

5. Q: Since the project disturbs 1 acre or more and is located in an urbanized area, the 
project is subject to the standards of Article XIII, Section 15 and the performance guarantee 
requirements of said section, of which there are five options. 
A: Central Maine Power has provided a Letter of Commitment with this Application with 
regards to Option 1 in Article XIII, Section 15 (Post Construction Stormwater Management). 
A Performance Guarantee will be drafted for review by the City prior to the start of 
construction. The Application has been amended to include this standard (see page 23). 

6. Q: Application from March 2011 referenced changes to the floodway. What's the status of 
this? More info and detail on plans may be needed. 
A: The 2011 application proposed rip rap along the northwest corner of the site, a portion of 
which was within the regulated floodway. The 2015 application proposes to install a 
retaining wall at this location instead of rip rap, with the wall to be located just outside 
the floodway boundary (flood hazard zone) as depicted on the site plan drawings. 

If I can help clarify any questions prior to the Planning Board meeting on October 26, please feel 
free to contact me at 207-624-2448, or at jtitus@burnsmcd com. 

spectfully, 

~ 
J hn Titus 
Community Relations Field Specialist 
Burns & McDonnell 



October 21 , 2015 

David Hediger, City Planner 
City of Lewiston 
27 Pine Street 
Lewiston, Maine 04240 

RE: Central Maine Power Company, Lewiston Loop Project 
Performance Guarantee for Post Construction Stormwater Facilities- Letter of 
Intent 

Dear David, 

Central Maine Power Company (CMP) has reviewed the requirements under Section 15 
(Post Construction Stormwater Management) of the City of Lewiston's Development 
Review Standards, and will provide a Performance Guarantee as outlined under Option 1 
of the Standard for the stormwater facilities constructed within the Middle Street 
Substation project area. 

Burns & McDonnell Engineering will assist in this matter and provide you with the 
necessary documentation to the satisfaction of the City of Lewiston prior to the start of 
construction, scheduled for March or April of 2016. 

If you have any questions please feel free to contact me at 207-624-2448, or at 
jtitus@burnsmcd.com. 

Respectfully, 

~~~-
John Titus, Community Relations Specialist 
Burns & McDonnell 

cc: Drew McMullin, Katryn Mitchell (BMcD); Gerry Mirabile (CMP) 
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October21 , 2015 

David Hediger, City Planner 
City of Lewiston 
27 Pine Street 
Lewiston. Maine 04240 

RE: Central Maine Power Company, Lewiston Loop Project 
Middle Street Substation Application for Amended Conditional Use Permit 

Dear David, 

Please find, on behalf of Central Maine Power Company (CMP), thirteen copies of1he Conditional Use 
Application for amending the Middle Street Substation permit approved by the Planning Board on March 28, 
2011. The request for the amended permit is the result of scope changes to the Site Plan submitted in 2011 . 
These changes indude: 

A 27 percent increase in the footprint of the control house to include the switchgear, which was 
originally located within a separate enclosure (see Exhibit 4} 
A redesign of the Stormwater Management Plan (see Exhibit 5) 
Rebuilding of the existing retaining walls instead of the use of riprap, which will be extended to 
the northwest comer of the site (see Exhibit 12) 
A change in security fence design from chain link/barbed wire to a non-conductive composite 
material (see Exhibit 12) 

A copy of the Landscape Plan, which includes plantings along the Androscoggin River is also included, 
addressing conditions of approval stipulated in both the Middle Street permit granted in March 2011 , and the 
Section 144/148 realignment permit granted in August 2015. 

As discussed earlier, please note that the project also involves the installation of a sump pump in the control 
house, the specifics of which are not available at this time. Any discharge from the pump however, will be 
incorporated into the existing Stormwater Plan as outlined in this application. We will provide you with the 
information on the pump once it becomes available. 

It is our understanding the Planning Board will review the application at its next scheduled meeting on October 
26, 2015. Representatives from the project will be in attendance at that meeting. 

If you have any questions in the meantime, please feel free to contact me at 207-624-2448, or at 
jtitus@bumsmcd. com. 

Thank you for your time and effort. and we look forward to working with you on this project. 

RE;ectfully, 

' ~ 
J n Titus 
Community Relations Field Specialist 
Burns & McDonnell 

cc: Katryn Mitchell (BMcD), Dave Libby (BMcD), Drew McMullin (BMcD), Mark Goodwin (BMcD), Gerry 
Mirabile (CMP) 



Marcll9, 2012 

Bureau of Land & Water Quality 
Division of Land Resomce RegulatiOt1 
Maine Department of Environmental Protection 
17 State House Station 
Augusta, ME 04333-0017 

Municipalities (various) 

Federal Agencies (various) 

RE: Central MaiJte Power Company- Maine PoVv"er Reliability Program (MPRP) 
Agent Authorization 

To Whom It May Concern: 

CentrallVfaine Power Company hereby authorizes Bums & McDonnell and Bums & McDonnell 
staff to act as its agent for all activities associated with the acquisition of Federal, state and local 
permits related to the above referenced project. 

Please comact either Gerry Mirabile at 626-9557 (emaii me-at gerrv.mirabilef@.cmpco.com) or me at 
'" 626-9574 (emrul rov.k.oster·@.cmpco.com) with any questions. Thank you. 

Sincerely, 

?:~ 
Manager, Environmental Health & Safety 

__ ..... .,,.. . ___ .... ... - .. -...-~--~--..--·----------· ~· ····-··- · · ···- · ·-- · 

$Is t~!!n·-~~-: :)n·..,.;:· .-'tu~·;~ <:. '~<< 11 ~:,t; 

~~iC~'r.one l:); ( .. :·) ~~:·~ 

__.. ... ~-·-··· ... ·········· ... ·-·---------·---.. --··--· .. ------~-~------· 



Development Review Application 
City of Auburn Planning and Permitt ing Department 

City of Lewiston Department of Planning and Code Enforcement 

PROJECTNAME: Lewiston Loop, Middle St Substation - Revised Project Scope 

PROPOSED DEVELOPMENT ADDRESS: ___________ ____ _ 

PARCEL ID# : 206-2, 206-202, 207-77 (Access), Brookfield Hydro 

REVIEW !YPE: Site Plan/ Specia] Exception o 
Subdivision o 

Site Plan Amen dment M. 
Subdivision Amendment o 

PROJECTDESCRJPTION : CMP proposes to build a new substation in the 
vicinity of Middle, Lowel l , and Chapel Streets to serve two transmission 

lines between Lewiston Lower and Gulf Island Substation. Scope changes 

include retaining wall/fence, control house, and stormwater design. 
CONTACT INFORMATION: 

Applicant Central Maine Power Co . 
N ame: Gerry Mirabile 

Add.ress:83 Edison Dr , Augusta, ME 
Zip Code 04336-0002 
Work#: 207-626-9557 
Cell#: 
Fax #: 207 - 626 - 4044 

Home#: 
Emaili Gerry.Mirabi le@cmpco.com 

Project Representative 
Burn s & McDonnell Eng . 

Name: John Titus 

Property Owner Central Maine Power Co. 
N ame: Gerry Mirabil e 
Address: 83 Edison Dr, Augusta , ME 

Zip Code 04336-0002 
Work#: 207-626-9557 
Cell#: 
Fax#: 207 - 626-4044 
Home #: 
Email:Gerry .Mirabile®cmpco . com 

Other professional representatives for the 
project (surveyots. e&oineers. etc.). 

Name: Katryn Mi tchell (pr o j ect manager) 
Address: 52 Farm Vi e w Drive Address: 52 Farm View Drive 

_ Z.....J;ip'-C-'-'-od_e_ N_e_w __ G_l _o_u_c_e_s_t_e _r _,_,_ ME __ 0_4_ 260 Zip Code New Gloucester , ME 04260 

_ w_·_o_rk-'-#_: .:::.2""'0...:.7_-...::2:..::5:..::3._-..... 4~0,._4.;:..:::..0 -->..( ..::::C~h::::r...::i:.:::s~M.:.::a=r shall ) Work#: 2 0 7 - 2 53 - 4 0 2 0 
Cell #: 2 0 7 - 6 2 4 - 2 4 4 8 CeU #: 6 o 3 - 3 4 a - o 9 6 1 
Fax # : 207-253-4079 
Home#: 

Email: j titus®burnsmcd . com 

amcmullin®burnsmcd . com 

Fax #: 207 - 253-4079 
H ome#: 
Email: kmitchell®burnsmcd . com 



PROJECT DATA 
The following information is required where applicable, in order to complete the application 

IMPERVIOUS SURFACE AREA/RATIO 
Ex.isriog TO[Itl 1mpt:rvtou~ .\n.:•l 
Pr:vposcd Toral Paved _-\rea 
Proposed Tmal Impe~-vious ~-\rea 
Proposed Impervious ~et Change 
lropervjou.~ surface ratio ex.isting 
Impervious surface tacio ptoposcd 

BUILDING AREA/LOT 
COVERAGE 
Existing Building Fomprittl 
Proposed Building Foorprint 
Proposed Building J:;'ootprinr ~er change 
Existing Toml Bu.iJd.ing Floor _-\relt 
Proposed Total Building l'loor Area 
Pto posed Builwn~ Floot ; \.rea Net Change 
New Building 
Bu.iJding Area/Lor cove~"age existing 
Building . \re~/Lot covc~agc proposed 

ZONING 
Existing 
Proposed, if .applicable 

LAND USE 
Existing 
Proposed 

(control house) 

RESIDENTIAL, IF APPLICABLE 
Existing Number of Residential Unirs 
Proposed Number of Residential Units 
Subdivision, Proposed Number ofLols 
PARKING SPACES 
Existing N umber of P:uki.ng Spaces 
Proposed Number of Packing Spaces 
Required Number ofParlcin.g Spaces 
Number o f 1 I:tndicapped Parking Spllces 

ESTIMATED COST OF PROJECT 

DELEGATED REVIEW AUTHORITY CHECKLIST 

~=--=-9..!._,_:6:....:4=-0=------·sq. n. 
_________ 'Sq. ft. 
...:4:..:=3::....,_3=1""3'--____ sq. fr 
-=3~, .... 6'-'7~3J__ _____ sq. ft. 
--==5='"1'---------~ o of lor Mc11 
....:5::...6::::...._ _______ .. o of lot are:~ 

_________ sq. fr. 
_1........_ . .::~:4_.1_,0'--_____ sq. ft. 
________ _.sq. fr. 
_________ SlJ. fr 

.....:l':...L!:.2"-'2"-'0"'---____ sq. ft. 
_________ .sq. ft 

---.-===-------(ye$ or no) 
_,.,___ _______ %of lot arc::.a 

%of lot are:~ 
~~-------------

CV/Sboreland 

Vacan t gravel parking lot 
Electrical substation 

$9,000,000 

SITE LOCATION OF DEVELOPMENt AND STORMWATER MANAGEMENT 
E xisting Impervious Area 3 9, 64 0 sq. ft. 
Proposed Disturbed _\.rea 6 0 , 41 9 sq. ft. 
Proposed Jmpervious Acc!H 4 3 . 31 3 sq. ft. 
1. Ilthe. proposed disturbance is greater than one acre, d1en the. applicant shaD apply for a Maine Construction 

General Permit (MCGP) with MDEP. 
2. If the proposed impervious are:l is gt:eater than one acre including any impervious area ct'Rred since 

11/16/05, then the applicant shaD apply for a JJWEP Storm water Management Permit, CiMpter 500J with the 
City. 

3. Iftol'.Jlimperv.ious area (incladingstrucnues, pavement~ ere) i<> gt:eater than 3 acres since 1971 but less than 7 
acres, then the applicant sbaU apply for a Sice Locatio.o of Developmem Permit with the City. If more tbao 7 
11cres thea the applicllioo shaD be made to MDEP unless determined otherwise. 

4. U the development is a suhdil'ision of more than 20 acres bur less than 100 acres then the applicant shaD 
apply for a Site Location of Development Permit WJ'cb the City. U more than 100 acres then. the application 
shaD be made to AtlDEP unless determined otherwise. 

TRAFFIC ESTIMATE 
Total trnffic estimated in the peak hour-existing 
(Since July l, 1997) 

--=N:.:.o=.::.:n::.:e==-----P: a.ssenger car e<Juivalenrs (PCE) 

Total traffic estima.Led in the peak hour-proposed (Since July l , 1997) None passenger car equ.ivalenrs (PCB) 
Ifd1e proposl:'d increase in traffic exceeds I 00 one-way trips in the p~uk hour then a traffic movement penn1t wil l bet n:qutred 



Zoning Summan· 

I. Property is Jocared in the -----'CV""-"-""1';::;-::;---:=,..,---~oniog district. 
2. ParceL\rca: 2 - 8 3 acre.q 1 12 3 ' 2 7 5 squ:rre !-c:c(si~-
Regulations :Re<juired/ AUO\ved Prm·ided 

~lin Lor Area 
Street Fromage 
'fin From Yard 
~lin Rear '\.ard 
~Iio Side Y:trd 
~L'!X. Building Heighl 
L"sc Designation 
Parking Requirement 
Total Parking: 

None I 2 . 83 
25 I +200 

I 

I 
I 

1 50 ;, 18+/-

I space/ r.er __ __,,~qv,..;t"'f!""e...~.f,m"'-'n!Lf...tilno"-"'"-r-"'a"'re:"'a 
n / a 1 

Shore] and I Cft·eday 7oning distri~ (If anr): 
llrban impaired scream watershed? 'YES/ NO If yes, w:ner5hed nm:~e. ___ _____ _______ _ 

DEVELOPMENT REVIEW APPLICATION SUBMISSION 

Submission shall include payment of fee and fifteen (15) complete packets c ontaining the following materials: 
] . Full size plans conrnining the information found in the art!lcb.:d sample 

plan checklist. 
2. /~pplicacioo form that is completed and signed. 
3. Cover letter stating rl1e nature of the project. 
4. All written submittals including evidence of right, ride and inrertSL 
5. Copy of the checklist completed for the proposal listing the material contained 1n rhe submitted npplic:ition. 

Refer to the application checklist for a detailed list of submittal requirements. 

L/ A's de,-elopme-nt rc\iew process and requirements have been made l'imibr for con\·coience and to encourage development. 
E:.acb Citys ordinances arc available online at their prospective wcbsites: 
Auhum: -~ ~~ .l • " .· under Ciry Dcpanmcms/ Planning and Pt=tmlmng/Land L~sc Division/ -1 , _2; l!iJ.!ll..h 
Lewiston: .. I'J• " \ ".:1 Jc_. '' " n ' ~ .::: I 1 ' I '· Refer co. \ppeodi:x ·\ of the Code of Ordmanccs 

l hereby cerrify that 1 am the Owner of record of the named propert!, or mar the owm:r of record authorizes d1c pcoposcd 
\\'Ork and that 1 ha\"e been authori:tcd by the owner to make rhis application :J.S hi~/her authorized agent. I agrce to conform to 
all applicable laws of thi~ jurisdiction. ln addition, 1 ccrrifr that the City's authorized repr~nrarh-e shall have rhc aurhoriry lO 

enll:r all areas covered by this permit lll anv reasonable hour to co force the pro\isioos of the codes applicable to this permit. 

This application is for development review only.; a Performance Guarantee, Inspection Fee1 Building Permit 
Application and other associated fees and permits wiU be required prior to construction. 
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Development Review Checklist 
City of Auburn Planning and Permitting Department 
City of Lewiston Department of Planning and Code 

Enforcement 

THE FOLLOWING lNFORMA TION IS REQUIRED WHERE APPLICABLE T O BE 

SUBMITTED FORAN APPLICATION TO BE COMPLETE 

PROJECT NAME: Central Maine Power Company Middle Street Substation 

PROPOSEDDEVELOPMENTADDRESSaod PARCEL#: Parcels 206 - 2,202 ; 207 - 77 

Applicable 
Required Information Check Submitted Ordinance 

Site Plan Applicant Staff Lewiston 
Owner's Names/Address X 
Names of Development X 

Professionally Prepared Plan X 

Tax Map or Street/Parcel Number X 

Zoning of Property X 

Distance to Property Lines X 

Boundaries of Abutting land X 

Show Setbacks, Yards and 
Buffers 

X 

Airport Area of Influence (Auburn 
n/a only) 

Parking Space Cales n/a 
Drive Opehings/Locations X 

Subdivision Restrictions n/a 
Proposed Use X 

PB/BOA/Other Restrictions X 

Fire Department Review X 
Open Space/Lot Coverage X 
Lot Layout (Lewiston only) 

Existing Building (s) X 

Existing Streets, etc. X 
Existing Driveways, etc. X 
Proposed Building(s) X 

Proposed Driveways X 
Landscape Plan 

Greenspace Requirements n/a 
Setbacks to Parking n/a 
Buffer Requirements X 
Street Tree Requirements ni~ 
Screened Dumpsters n/a 
Additional Design Guidelines n/a 

City of .Auburn Planning and Permitting Department - 60 Court Street, Suite 104 -
.-\uburn, ?vfE 04210-Tel. (207)333-6601 

1 

Ci~' o f Lew-iston Depa1trneot of Planning and Code Enforcement - 27 Pine Street-Lewiston, i\lE 04~40-7201 -
Tcl. (207)513-3.125 

Auburn 



. 

Planting Schedule X 

Stormwater & Erosion Control 
Plan 

Lighting Plan 

Traffic Information 

Utility Plan 

Natural Resources 

Compliance w/ chapter 500 X 

Show Existing Surface Drainage X 
Direction of Flow X 

Location of Catch 
Basins, etc. X 

Drainage Calculations X 
Erosion Control Measures X 
Maine Construction General Permit X 
Bonding and Inspection Fees X 

Post-Construction Stormwater Plan X 

Inspection/monitoring requirements X 
Third Party Inspections (Lewiston 

X only) 

Full cut-off fixtures X 
Meets Parking Lot Requirements N/A 

Access Management n/a 
Signage X 
PCE - Trips in Peak Hour n/a 
Vehicular Movements n/a 
Safety Concerns n/F!. 
Pedestrian Circulation n/a 
Police Traffic n /a 
Engineering Traffic n/a 

Water n/a 
Adequacy of Water Supply n/a 

Water main extension agreement n/a 
Sewer n/a 

Available city capacity n I ;o. 

Electric nfa 
Natural Gas n/a 
Cable/Phone n /a 

Shoreland Zone X 
Flood Plain n/a 
Wetlands or Streams n/a 
Urban Impaired Stream n/a 
Phosphorus Check n/a 
Aquifer/Groundwater Protection n/a 
Applicable State Permits X 
No Name Pond Watershed 
(Lewiston only) 

n/a 

City of ,o\uburo Planning and Permining Department - 60 Court Street, Suite 104-
_-\uburo, ME 04210-Tel. (207)333-6601 
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City of Lewiston Department ofPiaoniog and Code Enforcement - 27 Pine Street-Lewiston, l\ffi 04240-7201 -
Tel. (207)513-3125 



Lake Auburn Watershed (Auburn n/a 
only) 
Taylor Pond Watershed (Auburn n/a 
only) 

Right Title or Interest 
Verify X 

Document Existing X 
Easements. Covenants. etc. 

Technical & Financial 
Capacity 

Cost Est./Financial Capacity X 
Performance Guarantee n/a 

State Subdivision Law 
Verify/Check n/a 
Covenants/Deed Restrictions n/~ 

Offers of Conveyance to City n I?. 
Association Documents n/.=i 
Location of Proposed Streets & 
Sidewalks n/a 
Proposed Lot Lines. etc. n/a 
Data to Determine Lots. etc. n/a 
Subdivision Lots/Blocks n/a 
Specified Dedication of Land n/a 

Additional Subdivision 
Standards 

Single-Family Cluster (Lewiston 
n/a only) 

Multi-Unit Residential Development 
(Lewiston only) n/a 
Mobile Home Parks n/?! 
Private Commercial or Industrial 
Subdivisions (Lewiston only) n/a 
PUD (Auburn only) n/a 

A jpeg or pdf of the proposed 
site plan 

Final sets of the approved 
plans shall be submitted 
digitally to the City, on a CD 
or DVD, in AutoCAD format R 
14 or greater, along with PDF 
images of the plans for 
archiving 

City of Auburn Planning and Permitting Department- 60 Courr Srreet, Suite 104-
Aubu.m, ME 04210-Tel. (207)333-6601 
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Ciry oj' Le11•isron 

Lewiston-Loop GeneraJ Project Desc.ription 

AJIJJiicarirm .fiu· Alllended Condirio11ul Use Pen11i1 
Middle Srreer Sllbswrivn Prnjec/ 

CMP proposes to increase transmission capacity and reinrorce its transmission system in the 
Lewiston-Auburn area to support current and forecasted electrical demand. To meet this 
objective CMP will constrttct a new aboveground 115 kV transmission line (Section 255) from 
the proposed MiddJe Street Substatjon ( 115/34/12 kV) ]n downtown Lewiston to the Gulf Island 
Substation on Switzerland Road in Lewiston. The proposed new Section 255 will connect into 
the ex1sti ng Section 64 at Gulf Island Substation. Also to meet this objective a second 
transmission line (Section 256) wi.ll originate from the new Middle Street Substation and follow 
an underground utility duct beneath Chapel and Canal Streets, terminating at the existing 
Lewjston Lower Substation. ln addition, transmission J ine Sections 144 and 148, which run 
from the Lewiston Steam Substation to Monty Hydro and Great Falls Substation , will be 
rerouted to enter into the Middle Street Substation. This will result in the decomm.issioojng of 
Lewiston Steam Substation. These six components - transmission line Sections 255, 256, 
L44/ J 48, Middle Street Substation, decommissioning of Lewiston Steam Substation, and 
upgrades at Lewiston Lower Substation - make up Lhe "Lewiston Loop" project. Construction of 
lhe new Middle Street Substation is proposed at a vacant lot on Middle Street near its 
intersection of Lowell Street in downtown Lewiston. 

CMP has an obligation to ensure electric transmission system reliability and capacity to homes 
and businesses, including maintaining and upgrading the transmission system. The electric 
system must continuously be evaluated and upgraded to keep pace with growth and to ensure the 
reliability and adequacy of electricity supply to homes and businesses. The proposed 
transmission line and substation upgrades wUJ provide numerous public benefits to the Lewiston
Auburn area. The new facilities will ensme more ilexibility and backup systems for providing 
critical electric transm.ission to the area and will reduce the potential for extended power outages. 
The Lewiston Loop project is one of severaJ upgrades as part of the Maine Power Reliability 
Program thal will benefit CMP' s customers by bringing the system up to date to meet forecasted 
electrical demand. 

The projeet meets the Maine Public Utilities Commission (MPUC) requirement for public need 
by providing improved service to the Lewiston-Auburn area in an economical, safe, and reliable 
way. The MPUC issued a Certificate of Public Convenience and Necessity approving the project 
in 2013. The proposed 115 kV lines, substation, and associated improvements a re the most cost 
effective alternative for the area. Furthermore. the project provjdes economic benefits through 
improved service supporting the. economic redevelopment of the Lewiston-Auburn area. 

Project Description for Middle Street Substation 

CMP proposes to construct a new 1 1 5/34.5/J 2 kV substation facility on Middle Street, to be 
located on an approximate 2.83 acres of land (two separate lots) at the intersection of Middle, 
LoweJl, and Chapel Streets. The total developed portion of the Jot will be approximately 1.72 
acres, with the fenced in yard area being approximately 1.04 acres. The remaining developed 
area includes improvements to access and storm water facilities. 

The substation will provide switching capacity, a process that involves the transfer or 
discontinuance of electrical load to other substation equipment or overhead lines £or maintenance 
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Ci1y r1(Lewisron App/icatinn fo r Amended Cnndirionlll Use Penni! 
Middle Street Sub~tarion PI'Ojec/ 

work, and during line ou tages . The new substation will provide a needed electrical supply 
source and improved voltage regu lation to the City of Lewiston . 

CMP had obtained Conditional Use approvaJ for this project from the Lewiston Pianning Board 
on March 28, 2011. A Conditions of Approval required CMP to provide a landscape plan fo r the 
::;ubstation site prior to the start of construction, which is being provided as a pan of thi~ 
submittaL In addition, several project scope changes have taken ptace since that time, requiring 
an amendment to the original approval. These scope changes include: 

A 27% increase in the footprint of the control house to include the switchgear, which 
wal) origtnally located within a separate enclosure 
A redesign of the stormwater management plan 
Rebuilcling the existing retaining waUs instead of using riprap. to be extended to 
northwest corner of the site 
A change in secmity fence design from chain link/barbed wire to a non-conductjve 
composite material 

The site contc'lins concrete foundations from a former industrial building and is currently used as 
a seasonal snow dump and over fJow parking area. Development of the lot as proposed is 
consistent with local zoning and planni11g requirements and is of sufficient size for construction 
of the substation. 

Transmission Line Section 255 wm miginate from the Middle Street Substation and cross the 
Pan Am Railways line north to the Gulflsland Substation. Transmission lines Sections 144 and 
148 will be rerouted from the Lewiston Steam Substation to the Middle Street Substation. 
Transmission line Section 256 wiU originate at the Middle Street Substation and run 
underground along Canal Street to the Lewiston Lower Substation off from Strawberry Patch 
Lane. 

The tallest structures within the substation will be 55 feet in height, with a 10-foot lightning 
mast, for a total of 65 feet. 

Demolition and removal of obsolete concrete structures and materials will be required to 
accommodate the vroposed grade of the site. This will involve the use of heavy equipment 
including excavators, bulldozers, and dump trucks. The site wiU be re-graded to meet the 
designed elevations. Grading includes preparing stormwater catch basins, swales , and detention 
facilities, which will be constructed during this phase. 

The conc1·ete foundations for the control bouse and electtical components will then be poured 
and readied for constructio n. The existing retaining walls at the site will be rebuilt and a ten-foot 
non-conductive, non-climbable fence wilJ be ins talled around the perimeter of the substation 
yard. 
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City uf Lewis ton Applicmion for Amend('d CqllditiO!wl U~e Permi1 
Middle Smm Sub,,·rar;CI/1 Projecr 

Summary of App1icable Ordinances and Zoning Districts 

The proposed project will be located within a Centreville (CV) zoning district. "Power 
transmission lines, substations, telephone exchanges, microwave towers or other public utility or 
communication use" aTe perrrutted use~ in the CV district. As a result, CMP seeks approval from 
the Planning Board for the project under the Zoning and Land Use Code for the City of 
Lewiston, Article XI - District Regulations, Article XII- Performance Sta11dards, and Article 
X 1ll -Development Review and Standards 

Zoning and Land Use Code for the City of Lewiston, Maine, Article X, Conditional Uses 

A building, structure or pm·cel of land may be employed for a conditional use if the us is 
specifically listed as a conditional use in the regulabons governing the zoning district in which 
the use is proposed and, when the proposed development is a major development as defined in 
Article XIII, subsection 3(a)(2), if a conditional use permit is approved by the planning board. 

Zoning and Land Use Code for the Citv of Lewiston. Maine. Article XI, District 
Regulations 

Article XI defines and describes the various zoning districts and overlay districts and the 
respective permitted uses, conditional uses, space and bulk standards, and applicable additional 
standards for each of the. zoning districts. 

Zoning and Land Use Code for the City of Lewiston, Maine, Article XII, Performance 
Standards 

The perf01mance standards contained in this article apply to all uses and activities in the City of 
Lew.iston, unless otherwise specified, whether or not specific approval or a permit is required. 

Zoning and Land Use Code for the City of Lewiston, Maine, Article XIIT, Development 
Review and Standards 

The purpose of development review is to provide for the review and approval of development 
plans for nonresidential and residential developments including, but not limited to, subdivisions 
and mobile home parks to insure that the development of both private and public land occurs in a 
manner which minimizes the adverse impact on pubJic facilities, the natural environment and 
neighboring uses, and to otherwise protect the health, safety and general welfare of the people. 
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City v.f' Lewiston Application fo r A111ended Cundirional Use Permit 
Middle Street Sulnrarion Projl!c'T 

APPROVAL STANDARDS AND ACCOMPANYING MATERIALS 

The remainder of this application package discusses the standards of approval that apply to 
CMP's proposed Middle Streel Substation. Specifically, the following material is divided into 
five parts: 

Part One: Article X: Conditional Uses 

Part Two: Article XI: District Regulations 

Part Three: Article XII: Perr01mance Standards 

Part Four: Article XIII: Development Review Standards 

Part Five: Exhibits 

Exhibit 1: Project Location 

Exhibit 2: Site Plan 

Exhibit 3: City of Lewiston Zoning Map 

Exhibit 4: Control House Plan and Design Specifications 

Exhibit 5: Stormwater Management Plan 

Exhibit 6: Landscape Plan 

Exhibit 7: Right, Title, and Interest 

Exhibit 8: DEP - Natural Resources Protection Act Permit 

Exhibit 9: CMP's Environmental Guidelines for Construction and Maintenance 
Activities on Transmission Line and Substation Projects (2015) 

Exhibit 10: Spill Contingency Plan Procedures 

Exhibit II: EMF Information 

Exhibit 12: Retaining Wall and Fence Detail 

Exhibit 13: Lighting Plan 
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City of'Lew[:Jfntt Application f or A111e11ded Co/1{/ilivnal Use Per!l/ir 
Middle Srreet Substation Proiecr 

ARTICLE X. CONDITIONAL USES 

SEC. 3: STANDARDS FOR CONDITIONAL USE PERMlTS 

( I ) Neither the proposed use 110r the proposed site upon wltich rhe 11se 111ill be 
located is of such a character that the use lt'i/1 have s ignificant adverse impact 
upon the value ortjttiet possession of surrmmding properties greater than would 
normally orcurfrom such a use in the :oning district. 

(a) of the proposed use is comparttble ro surrounding uses: 

The land uses surToundi ng U1e Middle Street Substation site are industri al and commercial in 
nature. There will be limited visibility of the substation from ihe nearby downtown commercial 
district due to screening by buildings. The highest level of visibjlity is within 200 feet of the si te, 
and from a -portion of Great Falls in Auburn. 

(b) The amount and type of traffic to be generated, lzours of operation, e .. x:panse of 
pavement, and the number of parking spaces are comparable to surrounding uses. 

The substation will not generate regular or periodic traffic. CMP personnel wi ll visit the 
subs tation on an occasional basis for inspection, maintenance, and operation purposes .. Typically 
this work involves one or two Light duty vehicles or a construction "bucket" truck on an inegular 
basis . 

(c) The generation of noise, dust, odor, vibration, glare, smoke, litre1· and other nuisances 
is comparable to surrounding uses. 

The substation wiU not generate dust, odor, vibration, smoke, litter and create any other 
nuisances. The steel s tructures are finished with a flat coating and will produce minimal glare. 
A ctiscussion of the noise generated by the substation is provided i.n Article XII, Sec.. l9 
(Perlormance Standards) later in this application. Generally. noise generated by th.e equipment 
within the substation will be within the maximum levels allowed within the CenterviUe District. 

(d) The impact of the use on the quality and quantity of groundwater available to 
abutting properties is comparable to surrounding uses. 

The substation does not require any source of ground or smface water, as such there wiJJ be no 
effects to these resources. 

(e) UnusHal physical characteristir;s of the site, including size of lot~ shape o..f lot} topography, 
and soils, do not aggravate adverse impacts upon surrounding properties: 

The substation wiJl be located on a site with a history of industrial use. 

(2) Vehicular and pedestrian. access to, into and within the site will be safe and will not be 
overburdened or create hazards because they are inadequate. 
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Ciry nf Lc:wislt111 Applil'tllioll j/11· Ame11ded Cu11ditimwl lJse PermiT 
Middle Sfl·eel Subst<tTiOII Pn1jecr 

(a) Vehicular access to the site will he on roads which ha1>e adequate capacity ro 
acc(Jmmodme rhe additional trccfftc genermed by rhe development 

Operation of the substation does nol require daily vebiculaJ and pedestrian access to, into and 
within and from the site. Access is irregular and minimal compared to surrounding businesses 
and institutional uses. Maintenance and operation of the substation wilt nol infringe upon or 
affect the general public and adjacent areas. Road improvements are not needed. 

(b) The topography qf' the site shall permit the construction of all driveways, entrances or 
proposed streets to meet the standards of the Ci~}l o,f'Lewiston 's Policy for the Desig11 and 
Construction of Streets and Sidewa I ks. 

Development of tbe site will require excavation, fiUing, and grading of the lots to provide the 
necessary grade and substrate for the substation. These topographical alterations wm not have 
any effect on construction of the Chapel Street entrance. 

(c.) Facilities are present to assure the safety ofpedestricms passing by or through the 
site. 

The substation yard will be sut'rounded by a teti.- foot , non-conductive, non-climbable security 
fence. 

(3) Municipal or otherfacilities serving the proposed use will not be overburdened or 
create hazards because they are inadequate, 

(a) The capacity of sewerage and water supply systems is adequate to accommodate the 
proposed use. 

Development and opera.Lion of the substation does oot require any municipal facilities. incJuding 
sewer and water. 

(b) The capacity of the storm drainage system is adequate to accommodate the proposed 
use. 

The stormwater management system does not connect to the City's storm drainage system. 

(c) The ability of the fire departrnent to provide necessary protection services to the site 
and development is adequate. 

The project has been reviewed by the Lewiston Fire Department. 

(4) The soils on the proposed site shall have adequate capacity and stability to support all 
Loadings, including fill, developed by the proposed use and the use will not cause 
unreasonable soil erosion or reduction in the capacity of the land to hold water to the 
extent that a dangerous or unhealthy condition may result on the site or Mpon rhe land of 
abutters or the environment. In considering whether this standard is satisfied, the board 
shall take into account the elevation above sea level of the site and surrounding 
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City of Lewi.11rm Applirarion for Amended Conditional Uu Pernrir 
Middle Srreet Sulwarion Projecr 

properties, its relation ro.flood plains, the slope and vegetation of the lmul and their 
ejfecls on drainage. 

Based on an analysis of the Soil Survey Geographic Database compiled by the United States 
Department of Agriculture - Natural Resources Conservation Service, the soils will 
accommodate the constmction of the substation. The site has been engineeJed to meet the 
stability and load bearing requirements of the proposed structures . CMP will remove all 
unsuitable soils with common fill, place 18 inches of gravel fill on top of the suitable soil, which 
is then covered by 6 inches of stone topping to provide stability and drainage. 

( 5) The scale and design of the proposed structures with respect ro materials, scale and 
massillg shall be compcaible with existing strucTures within 500 feet of the site in areas 
IVhere existing structures are of a similar scale and architectural treatment. 

Although the components of the substation are of different mate1iaJs and design as compared to 
surrounding uses, most of these components are not massive and do not block the view scape. 

The tallest structures within the substation will be 55 feet in height, wiU1 a 10 foot lightning 
mast, for a total of 65 feet. 

SEC. 4: ADDITIONAL STANDARDS IN SHOREIJAND AREAS 

The proposed use: 

(I) Will nor tesult in damage lO spawning grounds. fish. aquatic life. bird and other wildlife 
habitat. 

There will be minimal impacts to spawning grounds, fish, aquatic life, birds and other wildlife 
habitat along the Androscoggin River near the project area. Habitat values in these aJeas will 
still be provided to species that use shrub and herbaceous conununities. There will be no fill 
within wetlands and there will be no adverse impacts to aquatic resources. Capable species 
(species capable of growing tall enough to interfere with lhe electrical components of the 
substation) will be removed along the River to address setback and safety standards. Herbaceous 
and shrub vegetation will remain. 

In general, given the existing landscape characteristics of the project area, construction of the 
project is not expected to create conditions that are not already common within the project area. 
It is fu lly anticipated tnat local wiJdlife populations will adapt and respond to any alterations 
much as they already do to ongoing land uses within the vkinity of the proposed project. 
Therefore, impacts to wilcUife are expected to be minimal to non-existent. 

(2) Will conserve shoreland vegetation. 

A 60 x 200 square fool area along the river will be cleared of "capable" vegetation. Only 
vegetation required to be cleared to maintain safe separation between conductor and structures 
will be removed; aJI other vegetation will be retained. 
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Appfit aJiun f or A111endcd Cundition(l( Use PermiT 
Middle Street Subsrarion ProjecT 

(3) Will conserve visual points of access to waters as viewed.ftom public facilities. 

Construction of the substation wi ll not block or otherwise significantly affect visual points of 
access to the River. 

(3) Will conserve actual p(1i1t{,\ (!f'publh· acC'ess m waters. 

The project will not block or impact actual points of access to the wate!'s . 

(4) Will conserve natural bea/l.ly. 

The construction of the substatjon will not impact the general aesthetics. as the area along the 
River has a lo.ng history of jndustJ·ial uses. 

(5) Will avoid problems associated with .floodplain developmem or use such as erosion, 
increased risk offload damage to upstream properties or increased .flood damage. 

The substation wiU be constructed outside the floodplain area. 

SEC. 5. Limitations on conditional use permits 

No conditional use permit shall be valid for a period longer than six months from the date of 
issue, or such other time. up to two years, as was fixed when the permit was granted, unless the 
conditional use has been commenced or construction has actually begun within that period and 
is thereafter diligently pursued to completion. However, one or more extensions of said time, 
each not to exceed one year, may be granted by the board of appeals or planning board if the 
facts which supported the granting_ of the permit have not materially changec/. A conditional use 
permit shall be deemed to authorize only the particular use for which it was issued and such 
permit shall automatically expire and cease to be of any force or effect if such use is, for any 
reason, discontinuedfor a period of12 consecutive months. In addition, a conditional use 
permit authorizes only the activity expressly described in the application. Any additions to 
buildiltgs or structures, construction of new buildings or structures, or other enlargement, 
expansion or intens~fication of zhe use shall require the issuance of a new conditional use 
penn it. 

CMP plans to begin work on tills project io March 2016 and expects completion by the first 
quarter of 20 17. 

ARTICLE XI. DISTRICT REGULATIONS 

The proposed substation wilJ be located within. a Centreville district (CV). Each district has 
specific buJk and space standards that must be met, and some districts bave additional standards 
that must be met for allowable uses within the districts. 

SEC. 1. Rural-agricultural district (RA) 
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City qf' Lell'isfon 

Not applicable. 

SEC. 2. Low-density residential district (LDR) 

Not applicable. 

SEC. 3. Suburban residential district (SR) 

Not applicable. 

SEC. 4. Medium-density residential district (MDR) 

Not applicable. 

SEC. 5. Ri~erfront (RF) 

Not applicable. 

Applil'ati(JI1 for Amellded Conditional Use Permir 
Middle Street S11hstarfnn Projecl 

SEC 6. Neighborhood conservation "A" district (NCA) 

Not applicable. 

SEC. 7. Neighborhood conservation ''B" district (NCB) 

Not applicable. 

SEC. 8. Office-residential district (OR) 

Not applicable 

SEC. 9. Downtown residential district (DR) 

Not applicable. 

SEC. 10. Institutional office (10) 

Not applicable. 

SEC.ll. Community Business (CB) 

Not applicable. 

SEC. 12. Highway business district (HB) 

Not applicable. 

SEC. 13. Centreville district (CV) 

Bulk and space standards in this district are: 
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Applicmionfor Amc>rl(/ed Conditional Use Permit 
Middle StreeT S!lb.,la!inn Prnject 

• Minimum lot size None 

• Minimum lot area None 

• Minimum .fi·ontage 25 feet 

• Minimum front serhack None 

• Minimumji-ont yard None 
• Minimum side und rear setbacks None 

• Minimum side and redr yards None 

• Maximum lot coverage ratio 100.0 

• Minimum open space ration None 
• Maximum builrlillg height 150feet 

• Minimum disrance bet"vveen buildings OIL smne lor BOCA re.quirements 

The proposed Middle Street Substc:!tion is located in a Centreville (CV) district and meets tbe 
above standards. 

SEC. 14. Office service (OS) 

Not applicable. 

SEC. 15. Industrial district (I) 

Not applicable. 

Sec. 16. Urban Enterprise (UE) 

Not applicable. 

Sec. 17. Mill (M) 

Not applicable. 

SEC. 18. Resource conservation district (RC) 

Not applicable. 

SEC. 19. Groundwater conservation overlay district (GC) 

Not applicable. 

SEC. 20. No Name Pond conservation overlay district (LC) 

Not appJjcable. 

SEC. 21. Mobile home park overlay district (MH) 

Not app.licable. 
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Cit\' of Lewistwt 

ARTICLE XU. PERFORMANCE STANDARDS 

SEC. 2: Shoreland area standards 

Appliccuimt fo r Alltf!nded Condiriunal Ust! Permit 
MiJdle Street Stt/Hiolimt Prnjecr 

(b) Applicability. All lands rvitldn 250.feet horizontal distmu:e ,~(the normal high water mark o.f 
the Andro~;coggin River ... 

The sllbstation project is located within the Shoreland Area. 

(c) Ltmd use standards 

The proposed substation project is an allowed use wjthin shoreland areas with Conditional Use 
approval, and otherwise meets lhe bulk and space requirements of the underlying zoning district. 

(d) Principal and accessOJ:V structures 

Not applicabJe 

(e) Minimum lot size and shore.frontage 

Not applicable. 

(j) Parking areas 

Not applicable. 

(g) Agriculture 

Not applicable. 

(h) Archeological Sites 

Pre-contact and post-contact archaeological surveys were completed for the site in 2012. No 
pre-contact or post-contact archaeological resources were found on the substation site. 

(i) Erosion and sedimentation control 

CMP has developed a standard manual , "Environmental Guidelines for Construction and 
Maintenance-Activities on. Transmission Line and Substation Projects" (2015), which it uses as 
standard practice for all transmission line and substation projects. This manual contains erosion 
and sedimentation control requirements, standards, and methods that wiD be used to protect soil, 
water, and sensitive natural resources during construction. The manual was developed in 
consoltation with the Maine Department of Environmental Protection (MDEP) and is based on 
MDEP's Maine Erosion and Sediment Control BMPs and ChapLer 500 (Stormwaler 
Management) of DEP' s Rnles. CMP' s guidelines contain specific Best Management Practices 
for electric transmission line and substation construction. These guidelines wHl be followed 
during the construction of this project. Erosion and sedimentation controls are addressed .in the 
stormwater management plan and are provided jo Exhibit 9. 
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(j) Soils. b1t/Jers, and wetland alteralirms 

Applic:rl/ion for Amended Cu/1(/itiona( Use Permit 
Middle Su-el!t Substafion Project 

The slte has been engineered to meet the stabi lity and load bearing requirements of the proposed 
structures. CM.P wi lJ remove all unsuitable soils with common fill , place 18 inches of gravel fill 
on top of the suitable soi l, which is then covered by 6 inches of stone topping to provide stability 
and drainage. CMP wi ll retain as much vegetation on the undeveloped portion of the site as can 
safely remain and still provide the necessary safety clearances. A landscape plan has been 
included as Exhibit 6 of this applkation, meeting a condition of the orjgjnal Conditional Use 
permit granted in March 2011 . The plan includes additional plantings along the Androscoggin 
River. 

(k.) Mineral exploration and extrac·tion 

Not applicable 

(1) Roads, driveways and water crossings 

The entrance to the substation will be through an abandoned portion of Chapel Street across 
property owned by LL Bean. A new driveway or road ''cut" will not be required. 

(m) Suhswface sewage disposal 

Nol applicable 

(n) Storm water runoff and water quality: 

A storm water management plan bas been inclu~ed as Exhibit 5 of this application. 

( o) Campgrounds and individual private campsites 

Not applicable 

(p) Structures related to water bodies 

Not applicable 

( q) Essential services 

The new substation is a component of the essential services network that comprises the Lewiston 
Loop project in general. 

(r) Timber harvesting 

There are no portions of the s ite comprised of natural vegetation. The entire site has been 
developed for industrial uses over the past two centuries. The soils are largely comprised of fill 
and altered .material. Industrial uses have been documented here, as such vegetation on the sHe is 
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largely invasive and early successional species that are adapted to disturbed locations. 
Development of the site requires trimming and cutting vegetation in a 60 x 200 foot area on the 
north portion of the lot and the Androscoggin River to address safety clearances from the 
electrical equipment. Because the area js largely an abandoned industrial site, it has become 
overgrown with shrubs and other invasive vegetation. The amount of clearing necessary does 
not qualify as "timber harves ting" as defined in the Lewiston Zoning Ordinance, whkh defines 
"timber harvesting" as ' 'tbe cutting or removal of at least ten (1 0) cords, or equivalent, of timber 
on a Jot or Lots in contigLtous ownership during a calendar year for the pri111ary purpose of selling 
or processing forest products." Art. IL Sec. 2. 

(s) Exemptions 

Not applicable 

(l} General developrn.en1 Areas, For lund areas located irt the highway business, communiTy 
business, Centreville, rive1jront. ll'Iin urban enterprise, office service, office residential. and 
industrial districts, which are also located in the shoreland area, setbacks for new principle 
and accessory structures atul parking areas slzall be no less than 25 feet. In addition, all land 
area between the high-water line alld the setback line shall be maintained in a nalural vegetative 
state. 

AU structures are located no less than 25 feet from the Androscoggin River high-water line. Non
capable vegetation will be allowed to remain behveen the high water line and the setback line. 

SEC. 3. Timber harvesting standards 

Although construction of the Middle Street Substation will involve some trimming and clearing 
of vegetation on the site to accommodate the substation and ensure that the project meets federal 
reliability and safety standards, it will not qualify as "timber harvesting'' as defined in the 
Lewiston Zoning Ordi nance. "Timber harvesting" means "the cutting or removal of at least ten 
(1 0) cords. or equivalent, of timber on a lot or lots in contiguous ownership during a calendar 
year for the primary purpose of selling or processing forest products." Art. IT, Sec. 2. The 
primary purpose of clearing the site is for the construction of the Middle Street substation 
facilities. 

SEC. 4. Reserved 

Not applicable. 

SEC. S. Earth material removal standards 

Not applicable. 

SEC. 6. Swimming pool standards 

Not applicable. 
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SEC. 7. Walls and fences 

The MiddJe Street substation yard will be enclosed with a 10-foot non-conductive. non
climbable security fence. This exceeds the front yard fence height standard of 3 ,5 feet as set 
fotih in Article Xl1, Section 7(a)(J ). However, Article Xll, Section 7(e)(5) allows for security 
fencing to exceed the maximum height permitted jf required by a governmental agency. 

The National Electrical Safety Code (NESC) requirement J l9.A.l, "Rooms and spaces in wbich 
electric supply conductors ot equipment are installed shall so be CltTanged with fences~ screens, 
partitions, or walls to form an enclosure as to limit the likelihood of entrance ofunautl1orized 
persons or interference by them witb equipment inside." The fence enclosw·e must also meet lhe 
requirements of North American Electric Reliability Corporation (NERC) ClP-0006-1 for 
physical security of Critical Cyber Assets. This ensures that Critical Cyber Assets are also 
enclosed by a physical security perimeter. 

Safety and security of the substation are ensured by designing above minimum requirements LO 

account for changes in grade or winter snow pack. The fencing proposed for the Middle Street 
Substation complies wHh NESC, NERC, and CMP substation fence standards. 

In addition, a retaining wall, which currently exists around portions of the site, will be rebuilt. 
When complete, the wall will extend along the entire north and east side of the substation, a11d 
aJong a portion of the south and west sides. Please see Exhibit 12 for details on the retaining wall 
and fence. 

SEC. 8. Wind energy conservation systems 

Not applicable. 

SEC. 9. Adult business establishment and drinking place standards 

Not appUcable. 

SEC. 10. Frontage right .. of-way provisions 

Not applicable. 

SEC. 11. ln-law apru·tment standa1·ds 

Not applicable. 

SEC. 12. Campground standards 

Not applicable. 

SEC. 13. Standards for the instaUation of mobile homes on individual lots 

Not applicable. 

SEC. 14. Standards fm· the instaUation of mobile homes in mobile home parks 
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Not applicable. 

Sec. 15. Erosion and sedimentation control 

Applicwiou for Amended Cc>ndirionnl Use Perm if 
Middle S1ree1 Substation Projetl 

The Stormwater Management Plan (Exhibit 5) for the Middle Street Substation describes the 
stormwater controls and best management practices that will be applied during construction. 
Erosion control techniques will also be consistent with EnvironmentaJ Guidelines for 
Construction and Maintenance Activities on Transmission Line and Substation Projects (CMP 
2015, Exhibit 9). 

SEC. 16. Sjgns 

CMP will instaJl warning signs at the Middle Street Substation. These signs will be installed on 
the substation fence and gate panels in accordance with NESC requirements as follows: 

• A standard "DANGER HIGH VOLT AGE'' sign will be placed at eacb main and secondary 
gate panel per gate location as well as within teu (I 0) feet of each fence corner, and not more 
than 50 feet apart along the fence line. 

• A standard "CAUTION ENERGIZED LINES OVERHEAD" sign will be placed at each 
substation main and secondary gate panel. 

• A standard "Substation Information'' sign will be placed at each substation main and 
secondary gate panel containing the Company's name, name of the substation and emergency 
contact information. 

SEC. 17. on·~ street parking and loading 

The Substation facility will provide limited parking within a secm·ed work area accessible only to 
authorized personnel. No off-street parking or loading wi ll be required. 

SEC. 18. Improvement standards 

Not applicable. 

SEC. 19. Environmental performance standards 

(1) Smoke 

Not applicable. 

(2) Noise 

Substations produce sound resulting main ly from step-down transformers. The M iddle Street 
Substation will have sound producing equipment, primarily the transformers and fans. Sound 
levels generated by this equipment are minimaJ and well below what would be expected in an 
urban environment. Some standard sound levels that wouJd apply to the downtown Lewiston area 
are listed below: 

• Truck at 100 feet: 85 dBA; 
• Noisy urban environment: 75 dBA; 
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• Average speech at 3 feet: 60 dBA; 
• Typical suburban dayt1me: 50 dBA; 
• Quiet suburban nighttime: 35 dBA. 

Appfii·(Jtionjor Amended C{)Ju/iriunof Use Perm if 
Middle Siren Subslation Project 

For areas with predomjnanlly commercial, tranl'portation, or industdal uses average sound levels 
must be limited to 60 dBA per City standards. Noise levels from a comparable, b ut older 
transformer with fans running would be approximately 78 dBA as recorded at the transformer. 
Within 75 feet the sound levels would drop to below 60 dBA and within 150 feet sound levels 
would drop below 55 dB A. The transformer is greater tban 75 feel from the north, east, and south 
property boundaries. As such the soqnd levels will not exceed the City's noise s tandard. The 
transformer is approximately 60 feet from the west property boundary which is the bank of the 
Androscoggin River. The nearest commercial building is just over 120 feet from the transformer 
and, as such, sound levels should be well below noise thresholds at this location. The next closest 
commercial/indusu·ial buildi.ng is over 200 feet from the transformer and, as such, the sound levels 
from the transformer should be below the City's thresholds for urban environments at this location. 

(3) Vibration 

Vibtation associated wjth lhe proposed Middle Street Substation would only occur during 
constructjoo of the facilities, and therefore are exempt from this standard. 

(4) Odors 

Not applicable 

(5) Air pollution 

Not applicable. 

(6) Electrical disturbance or interference 

Not applicable. 

SEC. 20. Child care facility standards 

Not applicable. 

SEC. 21. Reserved 

Not applicable. 

SEC. 22. Residential design standards for the downtown residential and riverfront districts 

Not applicable. 
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ARTICLE XIII. DEVELOPMENT REVIEW AND STANDARDS 

The Middle Street Substation project must comply with the Article Xlli development and review 
standards under Sec. 2. (a)(2) for "the construction of any new, nonresidential building or 
struct me." 

SEC. 4. Approval criteria 

(a) Utilization o.lthe sife 

The Middle Street site is ideally situated for the development of a new 115/34112 kV substation 
as it is comprised of two vacant lots located adjacent to the commercial district of downtown 
Lewiston. This site is located near the LL Bean parking garage, the Pan Am Railways rai lroad 
tracks along Middle, Lowell. and ChapeJ Su·eets. To the west is the Androscoggin River and to 
the north is the railroad. 

(b) Trajfic movement into and out of the development area 

There will be no traffic movement increases associated with this project, other than that 
associated with construction, which may result in slight increases for that time period. After 
completion, traffic on Middle Street should return to the preconstruction traffic pattern. 

(c) Access into the site 

Access to the Middle Street Substation is over an existing public road, Chapel Street. A gravel 
access road will be constructed fmm the northeast terminus of the Canal Street Alley to the 
substation entrance gates on the west side of the substation. A vehicle turnaround area will be 
provided on CMP property outside the access road secw-ity gate. 

( cl) lntemal vehicular ci rculatiotz 

Not applicable. 

(e) Pedestrian citculation 

Not applicable. 

(f) Stormwater management 

A storm water management plan has been designed for the substation yard and access road in 
accordance with MDEP requirements (Chapter 500) and has been reviewed by the City. The 
stormwater plan is included as Exhibit 5 of this application. Stormwater from the substation site 
wilJ not be directed to the municipal storm drainage system. As this project will result in the 
djsturbance on more than one (1) acre, it must meet the requirements of this subsection and the 
requirements of the Site Location of Development Law. 38 MRSA, 481-490, the Maine 
Stormwaler Management Law, 38 MRSA Section 429-D, and regulations promulgated there 
under, specifically Rule Chapters 500 and 502, and aJl subsequent amendments and revisions. 
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The proposed s torm water control system will be capable of handling a 25-year stom1. 

(g) Erosion cotllrol 

Tbe project will conform to CMP's ·'Environmental Guidelinesfor Construction and 
Maintenance Activities on Transmission Line and Substation Projec1s" (2015), located in Exhibit 
9. which it uses as standard practice for all transmission and substat ion projects. This manual 
contains erosion and sedimentation control requirements, standards, and methods that will be 
used to protect soiJ and water resources during construction of the Lewiston Loop project 
components. The manual was developed in consultation with the MDEP and is based on 
MDEP's Maine Erosion and Sediment Contrail BMP's and MDEP's Chapter 500, and contains 
specific best management practices appmpriate for electric transmission line and substation 
construction. Erosion and sedimentation control measures will comply with the Maine Erosion 
and Sedimentation Law and regulations. 

No fill material will be stored within 50 feet of the banks of any intermittent or perenniaJ stream, 
or water body. The top of a cut or the bottom of a fi ll will not be closer than ten feet ftom a 
property line. Concrete wiU be removed from the area to be developed for the Middle Street 
Substation yard. 

(h) Water supply 

A potable water supply is not required. 

( i) Sewage disposal 

Wastewater disposal is nor required. 

(j) Utilities 

Adequate utility capacity exists to service the p roposed Middle Street Substation. Electric and 
commurtication facilities currently extend along Chapel and Middle StJ·eets to serve the existing 
neighborhood and previous users of the site. Upon completion of the substation, the roadside 
distribution line will be extended to the substation as backup service to the facility. Primary 
electric service to the substation will be provided directly from transmission line circuits into the 
substation through step-down transformers that will lower the voltage to a usable voltage. 
Communications to/from the substation wi ll be provided through fiber optics in the transmission 
lines. 

All components of the Lewiston Loop project must be constmcted to comply with all applicable 
safety codes to minirttize potential safety hazards. The substation will be enclosed with a ten
foot high, non-conductive, non-climbable security fence to prevent the public from entering the 
yard. 

(k) Nahtraljea!Ltres 

The substation is proposed to be constructed on a vacant Jot that was previously developed for 
industrial and commercial use, possibly since the early 1800's. None of the property retains any 
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of its natural components. Some vegetatjon has become established on _portions of the site and 
along the bank of the Androscoggin River. CJearing of vegetation within the footprint of the 
substation and side-slopes will be required to accommodate the upgrades and ensure that the 
project meets federal reliability and safety standards. Some clearing will be needed along the 
River bank to maintain clearance of trees from the electrical components. The amount of 
clearing will be limited to that which is necessary for development of the project and Lo maintain 
safety setbacks. 

(l) Groundwater protection 

The multiple methods, plans, and procedureR to prevent groundwater degJadalion during 
construction. operation, and maintenance of Middle Street Substation are incorporated in CMP's 
Environmental Control Requirements for Contractors and Subcontractors and CMP's SpiJl 
Contingency Plan Procedures (Exhibit 10). These procedures establish a set of millimum 
requirements for spill prevention and response. The procedures incorporated into the pJan have 
proven successful in preventing spills and addressing spills if they occur. Both CMP and 
environmental inspectors will ensure that all personnel working on the site follow these 
procedures. 

Employees operating construction vehicles are trained to promptly contain, repmt, and clean up 
any spill in accordance with standard procedures. As a standard operating procedure, all 
operational vehicles carry an oil spill kit that contains materials for conducting initial 
containment and clean-up of spills. In the event of a spill of oil or hazardous material, on-site 
personnel wjJJ immediately invoke standard spill reporting and clean-up procedures. 

Spills that are properly cleaned-up will not pose any risk to groundwater quality. Based on 
normal operations and the characteri stic of a wutioe spill clean-up, there is no need for any 
ongoing groundwater monitoring in response to any construction related oil spills. 

Transmission line shuctures do not contain oil, and therefore do not trigger the need for Spill 
Prevention, Control, and Countermeasure (SPCC) plan (based on 40 CFR Pa1t 112). However, 
the new Middle Street Substation will contain oil in sufficient quantity to require an SPCC p1an, 
and this plan has been developed for this substation (see Exhibit I 0). 

Groundwater recharge characteristics will not be permanently affected by the installation of the 
new transmission line and construction of the substation. 

(m) Water and air pollution 

There is no air pollution associated wilh the construction of this project. 

The project has been designed to prevent water pollution. All contractors and subcontractors 
working on behalf of CMP are requjred to comply with CMP's Environmental Guidelines for 
Construction and Maintenance Activities on Transmission Line and Substation Projects (2015) 
and Spill Contingency Plan Procedures (Exhibit 1 0). These documents provide for the 
protection of water quality through the use of erosion and sedimentation control and the storage, 
transport, and use of oil, hazardous materials and wastes. Handling of any hazardous materials 
must be jn accordance with best management practice and applicable local, state, and federal 
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regulations· unconlrolled spills or releases to the enviwnment must be avoided: and sufficient 
spill cleanup and containment supplies musl be maintained on-site to control releases of oil, 
hazardous materials or wastes. The requirements also include specific procedures for spill 
reporting. All necessary precautions and regulatory standards and requirements wm be instituted 
and followed during all phases of construction to ensure protection and all water sources and 
water bodies. 

(n) Exterior lighting 

Substation yard and control house lighting will be installed for security and night n1.aintenance 
purposes. Several factors are considered in substation yard lighling design , including: public 
impact, ordinance requirements, security, maintenance, light pollution, spil1age, and lighting 
system control. 

When the working lights are off, the center of the yard and associated equipment and bus would 
be dimly lit. Adequate dusk-lo-dawn lighting will be provided to access the control house for 
accessing substation lighting (as needed), and for supporting normal operations. 

Exterior control house lights shall be waJJ-mounted 100-watl exterior. "full cut off- down 
Juminaire," or an approved equal. One fixture will be mounted above each control bouse entry. 
Controls for wall mmmted luminaires will be designed such that they may be either manually 
tllrned on and off or placed in an "auto" mode via a control switch. The "auto" position would 
allow CMP continuous "dusk to dawn" operation as controlled by a photo eye. "Auto" may be 
considered the normal mode of operation, depending on the site and local requirements. The 
primary function of the control house mounted exterior luminaires is for maintenance (night time 
visibility to the control house for utiJ ity workers) as well as overall station and control house 
secm·ity and lo deter vandalism. 

As part of the substation yard construction 1 "full cutoff" perimeter tOO-watt luminaires. or an 
approved equal, wil1 be installed along interior fence lines in areas that are susceptible to 
vehicular maintenance traffic. These down-lights can also be utilized for security and general 
lighling. The down light type luminaires will be installed on steel poles, illuminating the area 
below for maintenance traffic. The luminaires will be installed in serviceable locations and away 
from live substation conductors and equipment. Ligbt poles will be placed at a minimum of 5 
feet inside of the perimeter fence for security reasons. The controls for the perimeter luminaires 
wilJ be designed such that they may be manually turned on and off or placed in an "auto'' mode 
via a control switch. The "auto" position would allow continuous "dusk to dawn" operation, as 
controlled by a photo eye. The normal operation would be to place the perimeter lights in an 
"off" position which would not allow them to operate automatically. Certain operational or 
security requirements may warrant operating these lights in the "auto" mode. 

Outdoor 250-watt "work lights" will be installed on appropriate structures such as dead end 
structures, as required throughout the substatiqn yard for maintenance and operation purposes. 
These flood type luminaires will be directed to areas common for maintenance and switching but 
operated so as not to contribute to light pollution. The luminaires will be installed at a tilt 
determined by the lighting design such that the aiming point is directed to high voltage 
equipment at the standard bus heights. The work light controls will be designed such that they 
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may be manually turned on and off only, with no "auto'' mode, as lbe intended use is for 
occasional and specific night rime use only and not for security or general lighting, 

AU exterior lighting will be designed and shielded to avoid undue adverse impact on neighboring 
properties and rights-of-way. Please see Exhibit 13 for more information on the Lighting Plan. 

(o) Waste disposal 

Waste electrical system and construction process components such as scraps of cable, cable 
spools, poles, and ceramic insulators wiJJ be generated during construction of the Middle Street 
Substation. Most of these materials will be recycled or reused. Construction equipment wiJl 
generate small amounts of waste plastic containers for oils and lubricants, broken fllters and 
belts1 and damaged tires. Construction and managerial staff will generate some waste such as 
paper, bottles, cans, plastics, and food scraps. All of these materials will be recycled or shipped 
to a licensed landfill, transfer station, or incinerator. 

Hazardous wastes or materials will be not be generated during construction or operation of the 
substation. 

(p) Lot Ia your 

Not applicable. 

( q) Landscaping 

Natural vegetation, which is limited on the site in its cun-ent condition, will be left on the site 
except for those areas to be developed for the substation yard, access road, and rhe associated 
transmission line cmTidors extendjng into and out of the substation. CMP must trim or clear any 
vegetation that could interfere with any of the electrical and transmission structures. A landscape 
plan has been included as Exhibit 6, meeting a condition of approval as required by the 
Conditional Use permit obtained in March 20 ll. Additional plantings to address vegetation 
removal along the River areincJudedin tbatplan, 

Shoreland relationship 

The project will not adversely affect the water quality or shoreline on any water body. The 
project does oot involve providing access to abutting navigable waters. There are no protected 
natural resources within the project area. There will be no fill or excavation within 25 feet of tbe 
Androscoggin RiveT batik. 

( r) Open space 

The substation site will not provjde any open space. 

Technical and financial capability 

Central Maine Power Company (CMP) is a subsidiary of Iberdrola USA, Inc. which in rum is a 
subsidiary of Iberdrola, S.A. Iberdtola is Spain's largest energy company and one of the largest 
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utibty companies in the worl.d. Jberdrola operates in more than 40 countries, employs more than 
33,000 people worldwide, and has a stock market capitalization in excess of $45 billion. CMP is 
a financially strong company with totaJ assets in excess of $2 billion, credit ratings of BBB+ I 
Baal (from Standard & Poor's and Moody's, respectively). strong banking relationships, and 
access to the investment grade debt capital markets. CMP has shot·t-term revolving credit 
avai lability of $200 million through a bank facility ($1 00 million) and under an agreement with 
fberdrola USA ($ 1 00 million). CMP has Lhe regulatory authority to have olllstanding, at any 
time, up lo $500 million of unsecured, medium-term notes (MTNs), of which there were $293 
million outstanding at 9/30/09, and has provisional authority to issue up to $1 bitlion of firsl 
mortgage bonds (FMBs, rated AIA2 by Standard & Poor's and Moody's. respectively), of which 
there were $150 million outstanding at 9/30/09. 

CMP has significant experience in the design, construction, a11d operation of electric 
infrac;tructure projects, and wi llulilize staff capabilities for this effort. To support the proposed 
development, CMP has appointed a team of highly qualified and experienced consultants and 
contractors to sttpplemenL CMP's internal staff on the Lewiston Loop project, of which lhe 
proposed Middle Street Substation is part. CMP's delivery system includes 2.288 miJes of 
overhead transmission lines and 23,463 pole-miles of distribution line. Facilities also include 
over 200 substations above 10 million Volt-Amperes capacity for routing energy and regulating 
voltage. 

(s) Bujj'ering 

Vegetation will be left on the substation site except for the areas to be developed for the 
substation yru~d, access road, and the associated transmission line corridors extending into and 
out ofthe substation. A natural vegetative buffer will be retained between the substation site and 
the adjacent Androscoggin River to tbe west. A landscape plan for the substation site has been 
included as Exhibit 6, meeting a condition of approval as required by the Conditional Use permit 
obtained in March 2011. Additional plantings to address vegetation removal along the River are 
included in thatplan. 

(1) Compliance with district regulations 

Consistency with the district regulations of Article XI is detailed above on pages 5 through 7. 

(~t) Design consistent with performance standards 

How the project complies with performance standards of Article XII is detailed above on pages 
11 lhrough 16. 

SEC. 5. Coordination with state subdivision law 

Not applicable. 
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SEC. 6. Design guidelines 

CMP will consider site plan review and design guidelines suggested by municipal officials fo1· 
thi s project. 

SEC. 7. Additional standards for single-family duster developments 

Not applicable. 

Sec. 8. Additional standards for multi-unit residential development 

Not applicable. 

SEC. 9. Addjtional standards for mobile home parks 

Not appJicable. 

SEC. 10. Additional standards for private commercial or industrial subdivisions 

Not applicable. 

SEC. II. Expiration of approval 

Construction of the substation is scheduled to begin in March of 2016, well wilb.in the two-year 
start of construction deadline. 

SEC. 12. Performance guarantee 

Many of the improvements requiring the filing of a performance guarantee (streets/public ways, 
public water/sewage systems, traffic improvements) are not applicable to this project. The 
project has been approved by the Independent System Operator New England (ISO-NE) and the 
Maine Public Utilities Commission (MPUC). This in part ensures tbe financing for the 
completion, in compliance with all applicable standards, of the project through their respective 
rate recovery approvals. Therefore, a performance guarantee is not needed. 

SEC. 13. Independent professional review 

At the discretion of the planning board, if deemed necessary. 

SEC. 14. Additional standards for large-scale retail development 

Not applicable. 

SEC. 15. Post-construction stormwater management standards 

CMP will address this standard by providing to the City a Performance Guarantee for all post 
construction stormwater facilities resulting from the project as provided in Option I under subsection 
(e)(3)(a). A Letter of Intent has been included as part of this Application. 
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ffiDSION CONTROL BLANKET INSi AliA liON NOTES 
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TREND< WIT>i APPRO>.I>.IAtElY 12' OF RECP'S (lCTENDED &YOND HiE UP·SlOPE PORTION 
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USE 1\ll AVAILABLE VEANS 70 MINI~IZe rHE /•MOUNT OF SOil !:RQSION CAUSED BY TrlE WORK 
OF TtiE PROJECr. T'<!S INCLUl>ES ~EsPONSISILITY ro~ MAINTE.NMCt or iL SOIL E'ROSIO.~ 
CONTROL OEY1t:£S !NiliOA!fO. 

2. OROVIOE" .. ,'0 "A!NlA!>I EROSION CONTROl. 0('./!CES WHt.R£ SMWN 0" f'c .. ~S. (ROSIOH COMRCL 
10 t:O>ISIST OF RIPRAP, "STOlE TRAC«ING PAD. COMi'OS I IU6E FILnrtS o SILT fENC£. lt•'E 
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Lewiston Loop Project Umlts • Low DenSity Residential (LOR) 

Propoeed Section 255 Med1um Density Residential (MDR) 

Proposed Secti:ln 256 

- Town Boundary 

ZONE NAME 

• Centreville (CV) 
Comrrunity Busmess (CB) 

Downtown Residential (DR) 

• Highway Business (HB) 

Industrial (I) 

Institutional Office (10) 

• Mili(M) 

Ne~ghborhood Conservation "A" (NCA) 
Neighborhood Conservation "B" (NCB) 

• Office Residential (OR) 

• Office Serv~ce (OS) 
Resource ConservatiOn (RC) 

Rivelfront (RF) 

Rural Agncullural (R) 

• Suburban ReSidenUal (SR) 
Urban Enterprise UE) 

Central Maine Power Co . 
Lewiston Loop 

Exhibit 5: 
Project Area Zoning 

Map: 2 of 2 

Prepared by: ( 'TRC Map Created: 11/23/2010 

Dnta Sources: Maine Office of GIS {ME GIS), United States Geologico/ Survey (USGS) 241<, Central Moine Power Company (CMP), Powers Engineers, Inc. (PEl), TRC Companies, Inc. (TRC). Projection: NAD83, State Plane Maine West FIPS 1802 Feet 
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CENTRAL MAINE 
POWER 

Control House - Middle Street Substation 
lewiston loop Project 

(as of 10-14-15) 

The power house building includes one (1) structure with overall dimensions of 47'-0'' x 
30' -0", comprised of one {1) control room and two (2) switchgear rooms. The building will 
house relay panels, control equipment, and other electronic components· and equipment 
necessary for proper operation of an electric substation. 

The bui lding shell will be constructed of the following components: cast-in-p lace concrete 
foundation, pre-cast concrete ceiling panels, pre-cast concrete exterior wall panels, pre
engineered roof system with gutters, raised panel flooring in the control room, and 
concrete floor in the switchgear rooms with fu ll basement. 

The control room and switchgear rooms are separated by pre-cast concrete interior 
firewa lls. In addition, the inter ior free height of the control room and the switchgear 
rooms is 12' -6". 

The building is designed to meet all current Federal, State, and Local building codes, 
including seismic requ irements. 

Please see attached photo of the Union Street (Portland) power house build ing, which is 
similar in size and scale to the proposed Middle St reet power house; and a photo 
illustrating the finish proposed for that structure. 

~ :p n. :107.H.l •1001 F.~lC 207...!S?-Af17~' 
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MIDDLE STREET l15/34/12kV SUBSTATIONJMPROVEMENT PROJECT 

CMP proposes to increase the capac ity and reinforce their transmission system ir1 the Lewiston/Auburn area to 

suppori the forecasted e lectrical load demand. This transmiss ion line project wi ll construct a new 115kV 

transmission line from the proposed Middle street substation ( 115/34/ 12 kV) in downtown Lewiston to tbe GuJ f 

Island Substation on Switzerland Road in Lewiston. This project also includes a new ll5kV underground 

transmjssion line. Section 256 from the proposed Midd le Street substation to the Lewiston Lower Substation 

on Lisbon Street in Lev .. ,iston. The proposed Middle Street substation is to be built on two parcels located on 

Middle Street which is the focus of this study. 

The purpose of this stom1water report is to describe at1d quantify the pre- and post-development stotmwater 

characteristics and to demonstrate that the construction of the Middle Street 

ll5/34/12kV Substation will comply with the applicabJe City of Lewiston and DEP stormwater management 

requirements in Chapter 500. Per meeting with the City of Lewiston the stormwater 

management system for th is developme1n wi ll meet the Basic Standards, General Standards, and Flooding 

Standards and other applicab le rcquit·cmellts of Chapter 500. 

The site ofthe Middle Street 115/34/ 12kV Substation is located in the centra l urban area on parcels 206-202 

and 206-2 in the City of Lewiston. Maine. The site is bounded by Middle Street to the east, the 

Androscoggin River to the West, a L.L. Bean parking lot which is adjacent to Lowell Street to the South, and 

Creative Glass Company parcel to the North. The two parcels, totaling 1. 79 acres, can be described as a 

vacant gravel parking lot with some remnants of building foundations. This site was developed in the 

198Q·s, and consisted of a former manufacturing building. 

The general an·angement plan of the proposed substation is shown on Figure 2, and w iH consist primarily of 

new ll5/34/ 12kV substation yard. Approximately 1.44 acres of CMP prope11y will be disturbed as a result of 

the proposed construction. Following construction, approximately 

0.25 acre of the disturbed area will be revegetated, stabi lized with riprap or allowed to revert to scrub/brush. 

Approximately 1.19 acre will remain as new permanently developed area and will contain the substation yard. 

The substation yard is to be located in an area primarily covered by a gravel su1face with a small area of scrub/ 

sh1·ub and construction debris. 

3 
REV 1 Septetnber 

2015 



Figure 1 Location Map 

Middle Street SS to Lewiston Lower SS 

REV 1 
4 

Middle Street Substation- Srormwater Report 

September 

2015 



5 
REV 1 

Middle Street Substation- Stormwater Report 

DATA SOURCES: 
"'AIME OfFICE OF GIS, U5GS. CMP 

NAP COORDINATE SYSTEM: 
101!>83 UTM ZONE 1911, US Sl'IIVEY 
FEET 

NOTES: 
BASE ~W>; 2<K USGS TOPO MAP 

0 1,000 2,000 

!"""!-
Feel 

Central Maine 
Power Company 

_!.e~.~~~on .. ~~~P..~E~i.~.~! 
Gulf Island 55 to 

lewiston lower 55 
location Map 

Proposed Section 256 

Prepated by: ('oRC srnJ/2010 

September 
2015 



Figure 2 General Arrangement 

General Arrangement 973-02-01 REV J 

REV 1 
6 

Middle Street Substation- Stormwater Report 

September 
2015 



REV 1 

Middle Street Substation- Stormwater Report 

-----~ : 
----------~· _JC_~ 

7 

.. 
' '• 

September 
2015 



Aliddle Strec!l Substal ion- Stormwater Report 

General Topography 

The topography of the land surface within the Middle Street site for the most part bas a gentle slope from east 

to west. Retaining walls rim the site on three sides. to the east, north and south. Just outside on the 

nor1hern retaining walL the site inci·eases in elevation, Jising up a moderately steep embanknient to the 

property boundary. The site drains westerly to the Androscoggin River with additional contributing runoff 

from a parcel to the north. 

Elevations within the drainage area range from approximately 199.0 to 169.5 feet above mean sea level. 

One foot contour information is based on a topographic survey conducted by Comrol Point As~ociales in 

November 2014. 11~'''1 The additional contour data for the area surrounding the project site were obtained 

f1·om the City of Lewiston GIS data. 

Shore Land Zone 

As indicated on the site plan, tbe site is located within lhe shore land zone. Per Appendix A Article 12 

Section 2T, the project must meet shore land zoning criteria for the maximum impen,ious ratio within the 

General Deve-lopment Area. The total property area is 1.79 acres, so 

70 percent of the overall propet1y area is 1.25 acres. The total impervious area for the Middle Street 

Substatjon Project cannot exceed 1.25 acres within the shore land zone. The proposed site plan, inc luding tbe 

substation yard surface, will yield a total impervious area of 1.19 acres, or approximately 66 percent of the 

total site and Less than the tnaximum allowabLe irnpervious area. Rel'i 

Flood Zone 

The majority of the Middle Street substation is not located within the 1 00-year flood zone, based on Q3 Flood 

Data derived from the Department of Housing and Urban Development Federallnsurance Administration (FlA) 

Flood Hazard Boundary Map for the for the City of Lewiston (Community-Panel Number 230004 0010 B. 

dated September 28, 1979). According to the I 00- year flood zone line the substation grading will not be 

within the flood zone. Re''1 

Alterations to Land Cover Within the Watershed 

The Middle Street Substation watershed is ~xpected to consist of approximately 0.78 acre of impervious areas 

(foundations, concrete pads, building structures and roadways). The crushed stone substation yard will cover 

approximately 1.12 acre. Within the area disturbed by construct ion, approximate~y 0.05 acres will bl! 
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stctbilized with riprap. revegetated with grass or will be allowed to revert to scrub/brush resulting in a total of 

Gpproximarely 1.18 acres of vegetated area within in the watershed: an increase o.f approximalely 0. 02 

acre.Revl A summary of the property's pre-development and post-development cover types is presented ih 

Table 12-1. 

Table 12-1. Watershed Cover Types 

P•·e- Post-
Net 

Cover 
development development 

Change 
Type 

Area, acres Area, acres 
Area, acres 

Fdn/Roof 0.07 0.09 0.02 

Stone 
Yard 

0.00 l .03Re••l J.OJfle•·l 
(crush 
stone) 

Woods 0.53 0.36 (-)0. 17 

Brush 0.56 0.75 0.19 

Gravel 1.35 0.6Re•·l (-}0. 7 5Rel' l 

Pavement 0.32 o Re•• I (-) 0. 3 21?1!1' l 

Total 
2.83 2.83 0.00 

Area 

Modeling Assumptions 

The Stormwater runoff was estimated using HydroCAD, Version 1 0.0. HydroCAD is based on 

methodologies developed by the U.S. Department of Agriculture Soi l Conservation Service (SCS), namely TR-

55 and TR-20, in combination with other hydraul ic and hydrologic calculations. Based on site specific 

information and rainfall data, the program estimates inflow and outflow hydrographs for a watershed. The 

SCS is now called the Natural Resources Conservation Service (NRCS). 

The Pre- and Post-development watershed boundaries and hydrologic flow lines used to determine the 

time of concentration are indicated on the Pre- and Post-Development Drainage Plans located in Appendix 
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1. Within the area proposed to be developed, the watershed boundaries were detennined li·om the surveyed 

one-foot contours. Watershed boundaries outside areas proposed for development were detenTtined from one

root contours extrapolated from the USGS Middle Street topographic quadrangle map. The times of 

concentration were determined fi·om the surveyed contour information. 

The Pre-Development Stormwater model consists of one subwatershed ( LS) totaling approximately 2.83 acres 

in size. Control point I R is the boundary node to which the subwatershed drains and at which the pre

development analysis is taken. Control points are the down slope intersection ofthe Tc hydro logic flow line 

and the subwatershed bOLmdary. 

The Post-Development Stormwater· model also consists of the same subwatershed (1 S) totaling approximately 

2.83 acres in size. The control point for the post-development analysis is J R, and the results ofthe site otrtnow 

are shown in Table I 2-2. 

Storm events modeled for the Pre- and Post-development analyses assumed precipitation events with a 24-hour 

duration having a Type l[( distribution and rainfall amounts of3.0, 4.6, and 5.4 inches. with return ft·e·quencies 

of 2.-, I 0-, and 25-years, respectively. The storm type and rainfall amounts are based on the SCS County 

Rainfall Data for the State of Maine. Androscoggin County and "24 Hour Storm Duration Rainfalls for 

Various Return Periods" from the DEP Maine Stormwater Best Nfanagemenl Practices lvfanual Volume 111. 

SCS Soils Map with Site Boundaries (Figure 3) 

An excerpt f rom the SCS Soils Survey Map with the site boundaries shown is provided as figure 

3. The Androscoggin County USDA soil survey information dated January 2009 is used for the areas within 

the mapped watershed. 

Drainage Plans 

The Pre-Development Drainage Plan and the Post-Development Drainage Plan for the proposed project are 

provided in Append ix 1. Both plans include contours, cover types, subwatershed boundaries and control points. 

hydrologic now lines, time of concentration flow lines, existing features, and drainage ways where applicable. 

The Post Development Otainage Plan .includes the locations of proposed buildings, roads, other above gmund 

structures and stormwater management features. 
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R unoff Analysis 

The pre- and post-development stormwater analysis calculations are prov ided in Appendix 2. The anal yses 

include computations for determining the curve numbers for the pre-development watersheds and the 

HydroCAD output, which includes time of concentration calculations, travel time calculations, peak discharge 

calculations for the 24-hour storms of the 2-, 10-. and 25-year rrequcncies, and routing ca lcu lations. 

A summary of the pre- and post-development peak runoff at the control po in ts is provided in 

Table 12-2. 

Table 12-2. Summary of P re- and Post-Development Peak R unoff 

Storm Peak Runoff Discharge Rates, cfs (Node lR:T otal 
F r·equency Site) 

Pre- Post-no berm i!'ost with 
Development herm **R~I 

2-Year 3.96 1.8 0 
10-Year 7.88 4.91 0 
25-Year 9.91 6.68 0 
6" event 11.4 8.07 0.22 

**No surface water will Leave the site for events less than 6 " . 

. The water collected inside the control building basement will be pumped through a redundant system to 

eliminate the possibWty of any oil discharge . Re''1 

The calculations show a min imal decrease from the total peak outflow from the post-deve loped s ite fo llowing 

a 25-year, 24-hour storm event. This can be attributed mostly to the to the curve number assigned to the 

substation yard surface. A description of Node 1 R is as fo llows: 

The calculations show a minimal decrease from the total peak outnow from the post-developed s ite following 

a 25-year. 24-hour storm event. This can be attributed mostly to the to the curve number assigned to the 

substation yard surface. A description of Node IRis as follows: 

Node IR 
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Node I R represents the westem property line along the Androscoggin River and is the most downstream point 

of subwatershed IS. Subwatershed IS was modeled with the land cover present within the existing and 

proposed drainage area. The peak runoff rate from the post- developrnent site is 27 percent less than that from 

the Pre-development site following a 25-year, 

24-hour storm event. The net change is primarily a result of tbe lower weighted average curve number for 

the watershed area that is due to the overall reduction in impervious area and the addition of the gravel/crushed 

stone topping ·surface placed on the substation yard. 

Curve Number Computations 

A summary of the cover types, hydrologic soil groups ("HSG"), and curve numbers for the pre- and post

development watershed is provided in the stormwater calculation package in Appendix 2. Cover types for the 

affected area were determined from the topographic survey and site visits which are indicated on the Pre- and 

Post-Development Drainage Plans. 

The soi ls and hydrologic soil groups within the study area are based on the medium intensity soil survey 

mapping obtained from the SCS Soil Survey of Androscoggin Cowtty, !vlctine. The soils and hydrologic soil 

groups within the watershed analysis areas are shown on the Pre- and Post- Development Drainage Plans. 

Tbe runoff curve humbers were developed from Appendix A-12: "Runoff Curve Numbers for use in TR-

55 and TR-20:' of the DEP Maine Stormwater Best Management Practices Manual, Volume Ill and HydroCAD, 

based on the observed cover types and hydrologic soi l groups. The only curve number that is not referenced 

directly from the TR55 and TR20 was the one used for the substation yard. An engineering study was 

conducted by TRC detailing the •:typical" cross section and surface materials of a substation yard covered 

with gravel and crushed stone to calculate its permeability rate. The study was reviewed by John Simon, a 

Maine NRCS engineer. The conclusions of this report wet·e used as the basis of an agreement with CMP and 

Maine DEP that a CN value of 55 may be used for substations and switchyards that are mapped as HSG "A", 

•'B", "C', and a CN value of 60 must be used when the area is mapped as HSG " D" . A copy of the letter 

agreement is included at the back of the stormwater calculations (Appendix 2). 

Time of Concentration Calculations 

Time of concentration vvas calcu lated using NRCS TR-55 methodologies for the watershed considering the 
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hydrologic flow lengths. slope, vegetative cover. surface roughness, and each stage-storage relationship. The 

type and length of each hydrologic nov. line for determining time of concentration and travel times in the 

area to be developed are indicated on the Pre- and Post-Developmem Drainage Plans. The maximum sheet 

flow length used for this analysis was 150 feet. Flow lengths beyond 150 feet were assumed to be ejther 

shallow concentrated nows o channel tlows. Shallow concentrated flo\v lengths, if encountered. were extended 

until Lhey reached a concentrated now channel. A summary of the input data used to estimate the time of 

concentration is provided in the calculation package. 

Travel Time Calculations 

The travel time for each sub-watershed was calculated using a spreadsheet based on equations prepared by the 

NRCS. These times were then inputted directly into HydroCAD. The spreadsheet is included with the 

calculations in Appendix 2. 

Peak Discharge Calculations 

Peak discharge calculations are included in the HydroCAD output. A summary comparison of pre- and posr

development peak discharge calculations for each subwatershcd affected by the proposed development is 

presented in Table l2-2. above. 

Sizing of Storm Drains a nd Culverts 

No storm water culverts are proposed for thi s site. A calculation is included for the under drain piping and 

conveyance swale a long the notth side of the yard. 

STORMWATER QUALJTY TREATMENT PLAN 

Basic Stabilization Submissions 

In accordance with the Basic Stabilization Standards, the site will be maintained to prevent or con·ect erosion 

problems. During and after construction at the Middle Street Substation, CMP 's Environmental Guidelines 

.for Construction and Maintenance Activities on Transmission Line and Substation Projects (the E&S Plan) 

will be utilized to prevent erosion from occurring, as well as to correct any problems that may develop. 

The E&S Plan contains the details and specifications for general stabilization measures to be used during 
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construction and stab ilization of the substat ion. These measmes will be used to protect exposed soils during 

construction and during the service li fe of the project. 

fhe stabilization measures for the site will include temporary and permanent E&S controls; appropriate erosion 

protection for earthen cut and fi ll slopes~ and provisions for future maintenance of the site. 

General Standard Submissions 

Tbe proposed project does not occur with in the watershed of an Urban Impaired Stream and will have more 

than one acre of impervious atea and more than one acre of developed area. Therefore. General 

Standards are required. Conversations with DEP staff have indicated that as long as the substation yard is built 

to the specifications shown on the plans, which is based on the approved materials as specified in the 

CMP/Maine DEP agreement Jetter, the General Standard requit•ements will be assumed to be met and no fl.u·ther 

treatment of runoff is required. For this site a 95% treatment has been achieved. 

RunoiT Treatment Measures 

The proposed Substation site will drain south-west with 1.5% slope and ponded at the west side by a one 

foot high oil containment berm. Water will il?filtrate and evaporate for smcrll storms, for a larger storm 

(6 "inches higher than the 5.4 "for 25year event) it will ove~'flo-\11' over the concrete driveway. To prevent water 

inside the control enclosure building, a drain rile system m·ound the perimeter will direct the 1-Vater to the 

basement and be pumped our via an oil detector !:>ystem pump. 

Runo.ffwaterfrom the northern property will be intercepted and convey with curtain drain (gravel-filled trench 

with a 6" drain tile) to a drop manhole sh·ucture where the energy 111ill dissipate before discharge. 

Due to the makeup of 1he substation yard materials , the quantity o.frunojf!eaving the site will not increase 

from exi$ting to proposed conditions. In addition, the substation yard will provide water quality treatment. 

The substation swface material wiLl be a minimum of 6 '' crushed stone on top of 18" of MDOT 703.06 Type 

A gravel fill. The cross section and materials in this design exceed the ~pec[flcations as outlined in the 

CMP!Maine DEP agreementlelleJ··.R'!"1 

Engineering lospection of Stormwater Management Facilities 

CMP will ensure that a qualified design engineer wi II inspect the construction site periodically to verify that 
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the expanded substation yard and stormwater conveyance swales are constructed in accordanc.e with the plans 

and specifications shown on Lhe design drawings. and are functioning properly. These inspections will 

commence with the initial earth moving activiti es on the site and will continue, as needed, during any period 

when construction activity affecting the stonnwatet· management system occurs until the site is permanently 

stabi I ized. 

Additional inspections of the site during and after constnJction to evaluate and main Lain the condition and 

effecti veness of storm water management structures and erosion and sedimentation control measures wi II be 

conducted. BMPs tbr eros ion control and stormwater pollution preve.ntion during co11struction will include 

weekly or more frequent inspection and maintenance of items such as temporary and permanent erosion 

control measures; stabllization of the substation site, road ditches, and the ROW; and signs of erosion or 

sedimentation, 

COMPONENTS OF THE MIDDLE STREET 115/34/l2KV SUBSTATION POST

CONSTRUCTION STORMWATER MAINTENANCE PLAN 

The Middle Street l15/34/12kV Substation will be solely-owned, operared, and maintained by 

CMP. 

Facilities to be maintained 

The slormwater management facilities to be maintained at the Middle Street ll5/34/12kV Substation 

include: 

• Substation yard (crushed stone) and revegetated areas 
• Perimeter drainage swale 
• Perimeter oil containment bermRe,·J 
• Driveway 

General inspection and Maintenance Requirements 

Generally, the proposed facilities will be operated and maintained in a manner consistent with good utility 

practices, including monthly on-site substation inspections and transmission line helicopter inspections three 

times per year. A post-construction maintenance and inspection log is provided in Appendix 3 

Maintenance issues associated with specific areas and facilities at the substation are identified in the 

fo llowing paragraphs. 

16 
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Middle Street Substation~ Storrnwater Reporl 

Substation Yard (c.-ushed Stone) and oil containment berm 

The substation yard and berm will be inspected monthly. Any signs of existing or developing erosion, rutting. 

trash, or unwanted vegetation within the substation yard will be removed/repaired as needed. 

Drainage Conveyance Systems 

The perimeter drainage swale along Lhe north side (~(the substation yard is to be inspected on a setni

annual basis. Any signs of existing or developing blockage of.flmt1, trt.tsh. erosion, channeling or 

excessive buildup of sediment will be removed/repaired, as needed. Perimeter drainage swnle and other 

vegelated sh·1lcfures wt'/1 be nwwed or othen1•ise maintained lo control the growth ofwoor{v vegetation 

w;thin the channel. but no more than once per year. Re·,J 

Driveway 

No new driveway is being proposed. Access to the site will be from an existing driveway off of Chapel 

Street. These areas will be inspected semi-annually and signs of existing or developing erosion, rutting, 

trash or unwanted vegetation will be removed/repaired as needed. 

17 
REV 1 September 
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A4iddle So·eet SubstaNon- S!Ormwater Report 

APPENDIX 1-Pre and post Development Plans 
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CMP Deed Reference Table for Middle Street Substation -City of Lewiston 

Map/Lot Municipality County Grantor Grantee Date Book/Page Type 

206-202 Lewiston Androscoggin LL Bean Incorporated CMP 10/30/07 7294/181 Fee Land 

207-77 Lewiston Androscoggin City of Lewiston CMP 10/23/14 9031 /134 Fee Land 

206-2 Lewiston Androscoggin City of Lewiston CMP 10/23/14 9031 /134 Access 
Rights 

NA Lewiston Androscoggin Brookfield Renewable CMP 4/3/15 9111 /92 Access 
Rights 



Bk 7294 Ps18 1 ~24136 

10-31- 2007 ~ 03=31P 

WARRANTY DEED 
STATUTORYSHORTFORM 

TITLE 33, §775 

L. L. BEAN, INC., a Maine corporation, with a mailing address of Casco Street, 

Freeport, Maine 04033, for consideration paid, grants to CENTRAL MAINE POWER 

COMPANY, a Maine corporation with a mailing address of83 Edison Drive, Augusta, 

Maine 04330, with Warranty Covenants, a certain lot or parcel of land. situated in the 

City of Lewiston, County of Androscoggin, and State ofMaine, more fully described in 

UJ o Exhibit A, attached hereto and made a part bereot: 
!<~ j-'0: 
CfJX 
w~ 
_J~ 

~ ffi ) 0: LL Q w <1J DATED: October~ 2007 
~ ~ L. L. BEAN, INC. 
<x 
~--

- ~~/! - / / } 

By:. ___ '/!. ( l / ~ ... z -
Name: Robert V. Peixot to 
Title: Chief Operations Officer 

STATE OF MAINE 
COUNTY OF CUMBERLAND October~ 2007 

Personally appeared the above-named Robe.t:t V. Peixo~to, Chief Operatior.s Officer 
of L. L. Bean, Inc. and acknowledged the above instrument to be his free act and deed in 
his said capacity and the free act and deed ofL. L. Bean, Inc. 

Before me, 

--OJANE IIi. CAMPijELL I 
NOTARY PUBLIC 

State of Meine 
M CC1fl/11t:. 1011 f .!'r~~ (I '0 IJ 



EXHJBIT A 

A portion of Parcel ll described in a deed to the grantor from the City of Lewiston 
recorded in the Androscoggin County Registry of Deeds in Book 3600 Page 180, which 
portion contains approximately 40,646 square feet, and is located to the north and west of 
the boundary line (described below), to the west and south ofMiddle Street, and 
generally to northeast and southeast ofthe line described in the exception and reservation 
to the City of Lewiston contained in the description of said Parcel II (hereinafter the 
.. Premises~'): 

Boundary Line (dividing Parcel TI) 

The point of beginning of the Boundary Li!le is located a distance of 1 J 2.32 feet N 26° 
59' 21'' W, by and along the westerly side of Middle Street, from a 5/8 inch rebar capped 
with AL&H 492 found at the intersection ofthe westerly line of Middle Street with the 
northerly line of Lowell Street to a 5/8 inch capped rebar to be set where the westerly 
side of Middle Street would intersect an extension of the southerly side of a concrete wall 
if it was extended; 

Thence S 60° 39' 13" W, by and along the extension ofthe.southerly side of a concrete 
wall and said wall, a distance of 152.34 feet to a S/8 inch capped rebar to be set; 

Thence S 72° 05' 20" W, a distance of 120.98 feet to a 5/8 inch capped rebar to be set at 
the westerly side of the former Chapel Street. 

Also conveying, with Quitclaim Covenants as to the description: 

The Premises are further described as being a certain lot or parcel of land situated on the 
westerly side of Middle Street in the City ofLewiston, County of Androscoggin and State 
of Maine as shown on a Lot Division Plan of L.L. Bean Property, Chapel St., Lowell St., 
and Middle St. Lewiston Maine for L.L. Bean. Inc. by Sebago Technics, lnc. dated 
September 5, 2007, Project Number 93282, recorded in the Androscoggin Registry of 
Deeds ("Registry') on or near the date bereof(the "Plan"), and depicted therein as the 
"Proposed Lot.'' Said "Premises" being further bounded and described as follows: 

The point of beginning is a 5/8-inch capped rebar to be set at the intersection of the 
westerly side of Middle Street with a best 'fit extension of the northwesterly line of a. 
concrete foundation wall at the southeasterly comer of land now or formerly of the City 
ofLewiston as described in Deed Book 3600, Page 180, and located N 26°-59'-21" W, 
by and along the westerly side of Middle Street a distance of272.10 feet from a 5/8--inch 
rebar capped with AL&H 492 found at the intersection of the westerly line of Middle 
Street with the northerly line of Lowell Street; 

Thence S 63°-00' -06" W, by and along a best fit of the northwesterly line of a concrete 
foundation wall and an extension of said wall, a distance of206.02 feet to a 5/8-inch 
capped rebar to be seti 

Exhibit A, Page I of 4 



Thence S 27°-22'-52" E, by and along an extension of the northeasterly line ofa second 
concrete wall and said second concrete wall, a distance of 41.21 feet to the corner of the 
second concrete wall; 

Thence S 62°-12'-26., W, by and along the southeasterly line ofthe second concrete wall 
and an extension of said wall, a distance of30.00 feet to a 5/8-inch capped rebar to be set; 

Thence continuing along an extension of said second wall approximately 31 feet to a 
point on the bank of, but not abutting, the Androscoggin River described as the water in 
said river when standing at an elevation of five feet above the top of the stone dam also 
described as the 75.00' elevation as defined in accordance with the datum established by 
the Union Water Power Company, said 75.00' elevation on the Union Water Power 
Company datum is stated as being equivalent to 169.50' as measured on the North 
American Datum of 1929 (NGVD 1929) on Subdivision Pian of P JM Realty Corp., 
Chapel and Main Street, by AL&H ·surveyors & Engineers, dated February 15, 1989 and 
recorded at the Androscoggin County Registry of Deeds in Plan Book 34, Pages 157 and 
158; 

Thence southerly along the 169.50 foot elevation line near the Androscoggin River 
approximately 9 feet to the northwesterly extension of the westerly line of the former 
location of Chapel Street; 

Thence S 26°-07 '-00" E, by and along the westerly side of the former Chapel Street, a 
distance of approximately 96 feet to a S/8-inch capped rebar to be set. said rebar being 
S 08° -08' -26" E, a distance of 111.25 feet from the fast mentioned 5/8-inch capped rebar 
to be set; 

Thence N 72°-05' -20" E, a distance of 120.98 feet to a 5/8-inch capped rebar to be set 
near the southwesterly end of a concrete wall; 

Thence N 60°-39' -13" E, by and along the southerly side of a concrete wall and 
extensions of said wall a distance of 152.34 feet to the westerly side of Middle Street and 
a 5/8-inch capped rcbar to be set; 

Thence N 26°-59' -21" W, by and along the westerly side of Middle Street, a distance of 
159.77 feet to the Point of Beginning. 

Subject to an easement to the City of Lewiston, Maine for a 15 foot wide sewer easement, 
Numbered 6-3, and dated February 22. 1974 and recorded in Deed Book 1093, Page 135; 

Subject to easement rights reserved by the Franklin Company to build a sewer and flow 
water across the parcel described above as referenced in Deed Book 199, Page 490; 

Subject to public easements and public utility easements which may remain from the City 
of Lewiston City Council order discontinuing and vacating the northerly portion of 
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Chapel Street on February 4, 1986, .as recorded in Deed Book 1900, Page 122 {"City 
Easements"; 

Subject to the riparian rights of others to the Androscoggin River; 

Meaning and intending to describe a proposed lot as shown on said Plan and containing 
approximately 40,646 square feet as shown on said Plan, being a portion of the land 
conveyed to this grantor· in Deed Book 3600, Page 180. Further, in so far as the Plan 
depicts the boundary line running along the concrete walls which are now located along 
the line described in the exception and reservation to the City of Lewiston contained in 
the description of said Parcel II, said depiction is a best fit alignment in the Plan as 
referenced in Note I 0 of the Plan. Grantor therefore hereby releases ·and quitclaims to 
Grantee any and all right, title and interest in and to any property which may be Joctttecl 
northwesterly of said concrete wal1s. 

Bearing are base() upon Grid North. 

Also-conveying a perpetual twenty-five foot wide easement or right of way across that 
portion of Grantor's remaining land lying within the discontinued portion of Chapel 
Street, so called, which discontinued portion is described in the Registry at Book 1900, 
Page 122 and is identified under surveyor's note 7 {c) in the Plan {the "Discontinued 
Chapel Street Area"), for ingress, egress and underground transmission and distribution 
utilities to and from the. Premises and land adjoining land currently designated as Tax 
Map 207, Lot l3 ("City Lot'), upon which lands Grantee intends to build an electrical 
substation and appurtenant transmission and distribution lines, along with the right to 
construct, install, maintain, repair, replace, grade, excavate, and fill with respect to said 
underground utilities, such easement or right of way being further described as beginning 
at, or near, 8c capped V.. inch iron rod, numbered 492, set in the ground at the 
northwesterly comer of the northerly terminus of Chapel Street, so called, said iron rod 
atso being generally at or near the easterly Line of land conveyed to the City of Lewiston 
by PJM Realty Corp. by deed dated May 23, 1989 and recorded in the Registry of Deeds 
in Book 2413, Page 67, thence said twenty five foot right of way extending generally 
north and parallel to the easterly line of said City land but withi.n said Discontinued 
Chapel Street Area to the westerly side of the Premises. The easement granted herein 
shall include, without limiting the foregoing, such rights as are neeessary and sufficient to 
meet the municipal requirements for access to the Premises. Without limiting the 
foregoing; the access easement granted herein across the Discontinued Chapel Street 
Area is intended, among other things, to give Grantee access from the Premises and the 
City Lot to Chapel Street and allow Grantee to connect transmission line and distribution 
lines to its substation to be located on the Premises and/or the City Lot. Grantor shall 
have the right to reasonably designate the precise location of the easement right of way 
within the Discontinued Chapel Street Area provided that such location is not 
inconsistent with the intended purpose of this easement Grantee shall use reasonable 
efforts not to unreasonably interfere witb Grantor's use of the remaining land, provided 
that such steps do not defeat the purpose of this easement The easement granted herein 
shall be appurtenant to the Premises and the City Lot 
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Grantor acknowledges that Grantee may construct an electric substation ori the Premises. 
Grantor hereby covenants and· agrees that in the event that it becomes necessary as a part 
of said construction and at the request of Grantee for the City of Lewiston to relocate 
certain sewer lines or water lines located in the Discontinued Chapel Street Area, 
pursuant to the City Easements, Grantor shall not object to said relocation ofthe sewer 
lines or water lines within the Discontinued Chapel Street Area. 
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EASE, tEI\T DEED 
(Transmtssion Corridor and associated Utility Services Easement 

for the Maine Power Reliabllity Program - Lewiston Loop) 

This EASEMENT DEED (this "Easement'). by Jnd between, BROOKFIELD WHITE PIN£ HYDRO 

LLC, flk/a FPL Energy Maine Hydro LLC a Delaware limited liability company with offices 
located at 26 Katherine Drive, Hallowell Maine 04347, ("Brookfield") and CENTRAL MAINE 

POWER COMPANY, a Maine corporation wnh n mailing address of 83 Edison Drive, Kennebec 
County, Maine 04336 ("CMP"). Brookfield and CMP are sometimes hereinafter referred to 
individually as a '·Party" and together as the •·Parties .. , 

WITNESS 

Wbereas, a Continuing Site/lnterconne~t Agreement dated January 6, 1998, as amended June 
16, 1998 (a Notice of which is dated March 30, 1999 and recorded at the Androscoggin County 
Registry of Deeds in Book 4202, Page 267) and July 24. 2002 (a Notice of which is dated June 
I, 2007 and recorded in Book 7157, Page 186 of the Androscoggin County Registry of Deeds), 
and as subsequently supplemented and nmended effective December 23. 2003, and amended 
and restated effective as of May 6, 201 (as ass1gned and further amended from time to time, the 
"CSIA"), was origmally entered into by and between CMP and NextEra Energy Maine, LLC 
(tka FPL Energy Mamt:, Inc., "FPL").. Brookfield ts a party to the CSIA pursuant to a partial 
assignment of the same by FPL to Brookfield. 

Whereas. CMP conveyed to Brookfield (when 1t was known as FPL Energy Maine Hydro LLC} 
~enain lands and easement;, located m the t It) of Lewiston and the City of Auburn by deeds 
dated April 7, 1999 and recorded in the Andros~ngg1 n County Registry of Deeds in Book -l207. 
Page I (the ''Lewtston Falb Deed'), and Book 4206, Page J 17 (the "Gulf fsland Deed") 
(collectively, the Lewiston Falls Deed dnd the Gulffsland De~d. being refen·ed to herein as rlle 
··oeedgj. CMP havmg reserved certun e;;asement nghts in the D~eds and said comeyances 
being subject to the provisions of::.Jad CSTA and 

Whereas, on Jamlllf) 14. 2011 Brol'fdield I when it '~a~ kncm n a1. FPL Energy Maine Hydro 
t LC) and Brnoktidd Pnv.~.:r T JS Holding. Am\..-rk ... Co filc::J an application \t, ith the Fed~ral 
Energy Regulatlll')o ( ommis,11,n t FERl J ,~:eking. mtth nzation rntler :oe1.tlun 21l"'(a)t 1 J .1.11u 

Ia It 2 J of the Fedt:ral P,m e1 -\ct t FPA I 101 the iru.liti!Cta~t.tutsttton nnd uhrosittlm of all of thl. 
o tt!.tanding m\;.mbt.:•'>htp intcre;::--ls vC\\ hn.~ Pm~: H) di J lm ~tmen~. LLC, \\ hich mdtrt:..:th 
O\\ 1::; F PL En~rg,;. M<um. Hyuru LLC On Februal) .15. 20 I J, FERC t::isued on order authormng 
lht.: Lr,.ns t~:t i on. \ t!c FPL Etwtg; Main~.: H.nlro J .f.(. '4:! FER(~ 62 !50 C!U 13;; and 

\\"h~reas. on t\.Jay l. 2013 f3rookfiefd tiled ormuf notification I th FE RC that. cffcctiVL vlav 1. 
2fll3. FPL Energy Maine I !ydro LLC changt..d ns nnmt: to Brookheld \\Illite Pine Hydro LLL · 
.lnd 

7143153 .1 



' Bk 9031 Ps1~4 ¢19465 
11 - 07-2014 a 12:14p 

QUITCLAIM DEED WITH COVENANTS 

THE CITY OF LEWISTON, a body politic and corporate situated in Androscoggin County, 
Maine, with a mailing address is 27 Pine Street, Lewiston, Maine 04240 FOR 
CONSIDERATION PAID, grants to CENTRAL MAINE POWER COMPANY, a corporation 
org~1nizeJ under the laws ofthe State ofMaine, with a mailing address of83 Edison Drive. 
Augusta, Maine 04336, WITH QUITCLAIM COVENANTS the following described real 
property located in the City of Lewiston, County of Androscoggin, State of Maine 

SEE EXHfBlT "A" A IT ACHED HERETO AND MADE A PART HEREOF 

IN WIT?\ESS WHEREOF, the City of Lewiston has caused this instrujTient to be executed by 
Edward A. Barrett, its duly authorized City Administrator this~ day of October. 2014. 

CITY ~.LEWIST~O· , 

By: r£tg:v.,d_ ~ 
Edward A. Barret 
Its: City Administrator 

State of Maine 
County of Androscoggin, ss October~ 3 _, 20 I 4 

The above-named Edward A. Barrett. City Administrator of the City of Lewiston, personally 
appeared before me and acknowledged the foregoing instrument to be his free act and deed and 
the free act and deed of the City of Lewiston. 

Before me, 

SEAL 

Name: 
My Commission Expires: ------

CATHERINE l LEKBERG 
Notary Public l.tall\8 

My Commission Expires February 5, 2018 



EXHIBIT A 

A ccrtnm lot or parcel of land situated on the westerly side of Middle Street in the City of 
Lewiston, County of Androscoggin and Stare of Maine, bounded and described as tallows to wit: 

Beginning on the westerly sideline of Middle Street at a point marked by a 3/." iron rebar found 
m the southeas[erly comer of land conveyed ro Lucien H. Clavet and Lauretta E. Clavet by a 
deed dated July 9, 2002, and recorded in the Androscoggm County Registry of Deeds in Book 
5049 Page 064; 

Thence, southerly on a course ofS 26°-24'-49'' E along the westerly sideline of Middle Street a 
distance of sixty-eight and thirty-eighr hundredths (68.38) feet to a point marked by a 5/8" iron 
rebar with survey cap #21 17 found at the northeasterly corner of land conveyed to Central Maine 
Power Company by a deed dated October 30, 2007, and recorded in rhe Androscoggin County 
Regtstry of Deeds in Book 7294 Page 181, 

Thence, westerly on a course of S 63°-50'-40" W along the northerly lme of land of Central 
Mame Power a distance of two hundred six and Lhree hundredths (206.03) feet to a pomt marked 
by a 5/8" iron rebar found, 

Thence, southerly on a course of S 26°-09'-20" E along the westerly line of land of Central 
Maine Power a distance of forty-one and twenty-one hundredths (41.21) feet to an 
unmonumented point, 

Thence, westerly on a course ofS 63°-06'-10" W along the northerly line of land of Central 
Maine Power a distance of fifty-seven and tbrty-three hundredths (57.43) feet to an 
unmonumented pomt located at the 169.5' contour (NGVD29 Datum), being the easterly line of 
land conveyed lO Brookfield Wh1te Pine Hydro (reference a deed dated April 5, 1999, and 
recorded 1n the Androscoggin County Registry of Deeds in Book 4207 Page 001 ); 

• 
Thence, norther! y along the 169.5' contour, being the easterly line of land of Brookfield, a 
cllstance of one hundred fi fty -one and sixteen hundredths ( 151.16) feet, having a chord distance 
of one hundred forty-five and eight hundredths ( 145.08) feet on a course ofN 28°-08'-12" W, to 
an unmonumented point located on the easterly line ofland conveyed lO Franklin Property Trust 
by a deec~ dated September I 0, 1976, and recorded in the Androscoggin County Registry of 
De~ds in Book 1226 Page 330; 

Tht!ncc, northerly on a course ofN 25°-23'-35" W along the easterly line of land of Franklin 
Property Trust a distance of e1ghty-six and twenty-one hundredths (86.21) feet to an 
urunonumented...point; 

Thence, c..asterly on a course ofN 64°-38'-41" E along the southerly line of land of franklin 
Property Trust a distance of fifty and thirty hundredths (50.30) fee[ to an unmonumented point 
located on the southwesterly line of land conveyed to CMP by a deed dated November 2, 20 II, 
and recorded in he Androscoggin County Registry of Deeds in Book 8274 Page 262: 



. .. 

Thence, southeasterly on a course of S 54°-34' -27" E along the southwesterly line of land of 
CM P a distance of ninety-seven and zero hundredths (97 .00) feet to a point marked by a 3 

4" iron 
rebar with survey cap #482 found; 

Thence, easterly on a counterclockwise curve to the left having a radius of two thousand twenty
four and nineteen hundredths {2,024.19) feet and having a chord distance of one hundred 
seventy-tour and nine hundredths (I 74.09) feet on a course ofN 75°-23 '-35" E and an arc length 
of one hundred seventy-four and fourteen hundredths (174.14) feet to the point and place of 
beginning. Containing 31,417.79 square feet (0. 721 acres) of land, more or less. 

Reserving a utility easement 15' in width for the purpose of maintaining, repairing or replacing 
an existing sewer line leading over the westerly portion of the herein conveyed parcel of land, 
the centerline of the said easement is more particularly described as follows to wit: 

Beginning at an unmonumenred point depicted as Point A on the referenced plat below, located 
on the easterly I ine of land as conveyed to Franklin Property Trust by a deed dated 
September I 0, 1976, and recorded in the Androscoggin County Registry of Deeds in Book 1226 
Page 330, said point being located on a course ofS 25°-23•-35" E from an unmonumented point 
locared at northwesterly comer of the herein described parcel of land; 

Thence, southeasterly and southerly on the following two courses: 
S 53°-42 '-I 7" E sixty-six and eleven hundredths (66.11) feet; 
S 23°-42 '-03" E one hundred thirty-four and seventy-one hundredths ( 134.7 I) feet to a 

point located on the northerly line of land conveyed to CMP by a deed dated October 30, 2007, 
and recorded in the Androscoggin County Registry of Deeds in Book 7294 Page 181, said point 
depicted as Point Bon reference plat below, being on a course ofS 63°-06'-10" W along the 
northerly line ofland ofCMP a distance of seven and one hundredth (7.01) feet from a W' iron 
rebar with survey cap #2 I 17 found; 

Bearings are referenced to Grid North. 

Reference can be made to a plat entitled .. Boundary Survey Prepared For the Acquisition of Land 
By: Central Maine Power Company from: City of Lewiston", dated October 15, 2014, as 
prepared by Sackett & Brake Survey, Inc., Project Number 2014182, to be recorded in the 
Androscoggin County Registry of Deeds. 

AHOROSCOGGIH COUHTY 
TIHA 11 CHOUIHARO 
REGISTER OF DEEDS 
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Bk 9031 P9137 ::019466 
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Standard Easement 
Aerial Rights Only 

THE CITY OF LEWISTON, a body politic and corporate situated in Androscoggin County, 
Maine, with a mathng address of27 Pine Street, Lewiston, Maine 04240 ('Grantor'), for 
consideration given, grants to CENTRAL MAINE POWER COMPANY, a Maine Corporation 
with an office at 83 Edison Drive, Augusta, Maine 04336, and its respective successors and 
assigns (collectively 'Grantees'), with quitclaim covenants, the right and easement to erect, 
maintain, rebuild, respace, patrol, operate, and remove and do all other actions involving electric 
and communication distribution equipment and facilities, consisting of wires, cables, together 
with a II necessary fixtures and appurtenances over a portion of the surface of the land of the 
Grantor in the City of lewiston, Androscoggin County, Maine. This easement affects land 
conveyed to the Grantor, in a deed from PJM Realty Corp., dated April 7, 1994, and recorded in 
the Androscoggin County Registry of Deeds in Book 3246 Page 78. This easement is an 
easement in gross and is not for the sole purpose of serving the Grantor or Grantor's lands. The 
location of said easement is more particularly described as follows: 

See EXHIBIT A attached hereto and incorporated herein. 

The rights granted herein include the right to cut down and trim trees and other vegetation and to 
use formulations registered with the Environmental Protection Agency or its successor to 
eliminate vegetation, and modify the growth of trees, which vegetation or growth, in the 
judgement of Grantees, may interfere with the operation and maintenance of its equipment or 
facilities; and the right to restrict the construction of buildings, structures and improvements 
within 15 feet of its equipment and faci uties; and the right to enter upon the land of the Grantor 
for any and all of the foregoing purposes. 

IN WITNESS WHEREOF, the City of Lewiston has caused th;t3tr~ent to be executed by 
Edward A. Barrett, its duly authorized City Administrator this ,r: day of October, 2014. 

CIT~WIST~ 
By: JO. 

Edward A. Barrett 
Its: City Administrator 

State of Maine 
County of Androscoggin, ss October 9J , 2014 

The above-named Edward A. Barrett. City Administrator of the City of Lewiston, personally 
appeared before me and-acknowledged the-foregoing;nstrumenr-to·be his-free act and deed and 
the free act and deed of the City of Lewiston. 

Before me, 

Name: 
My Commission Expires:------

CATHERINE L LEKB€RG 
Notary Public. Uall\8 

My Commission Expires February 5, 2018 



EXHIBIT A 

A certain lot or parcel of land situated in the City of Lewiston, County of Androscoggin, State of 
Maine, bounded and described as follows: 

Beginning at a point marked by a ¥-o" capped iron rebar with survey cap #492 found at the 
northwesterly comer of land conveyed to L.L. Bean, Inc. by a deed dated October 19, 1998 
recorded in the Androscoggin County Registry of Deeds in Book 4089 Page 236; 

Thence, southerly on a course ofS 26°-14'-53" E along the westerly line of land of said L.L. 
Bean, Inc. a distance of forty-six and eighty-two hundredths (46.82) feet to an unmonumented 
point; 

Thence, continuing southerly on a course of S 16°-48 '-41" W through land conveyed to the City 
of Lewiston by a deed dated April 7, 1994 recorded in the Androscoggin County Registry of 
Deeds in Book 3246 Page 078 a distance of one hundred twenty-eight and thirty-nine hundredths 
( 128.39) feet to a point located at the 169.5 foot contour (NGVD 1929 Datum), being the 
easterly line of land of Brookfield White Pine Hydro; 

Thence, northerly and northeasterly along the 169.5 foot contour line, being the easterly line of 
land of Brookfield White Pine Hydro an approximate distance of four hundred eleven and two 
hundredths (411.02) feet to an unmonumented point located on the westerly line of land 
conveyed to Central Mame Power Company by a deed dated October 30, 2007 recorded in the 
Androscoggin County Registry of Deeds in Book 7294 Page 181; 

Thence, southerly on a course ofS 25°-23'-35" E along the westerly line of land of said Central 
Maine Power Company a distance of sixty-three and eighty-nine hundredths (63.89) feet to an 
unmonumented point~ 

Thence, continuing southerly on a course ofS 16°-48'-41" W through land conveyed to the City 
of Lewiston by a deed dated April 7, 1994 recorded in the Androscoggin County Registry of 
Deeds in Book 3246 Page 078 a distance of one hundred seventeen and fifty- five hundredths 
( 11 7.55) feet to an unmonumented point located on the northerly line of land of said L.L. Bean, 
Inc.; 

Thence, westerly on a course of S 63°·59 ' -2 1" W along the northerly line of land of said L.L. 
Bean, Inc. a distance of forty-three and fi fty-eight hundredths (43.58) feet to the point and place 
of beginning. Containing 12,89 1.2 1 square feel (0.296 acres of land), more or less. Reference 
may be had to the attached Exhibit A-1 for a sketch of the above-described easement area. 

Bearings are re erenced to Grid North. 

This conveyance is made subject to the rights granted to Central Maine Power Company in an 
easement deed from J&M Realty Associates dated May ll, 1987 and recorded in the 
Androscoggin Registry of deeds in Book 21 01, Page 173. 
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QUITCLAIM RELEASE DEED 
STATUTORY SHORT FORM 

Tfl'LE 33. §775 

CENTRAL MAINE POWE R COlVIP A NY ("CMP"), a Maine corporation, having a 

mailing address of83 Edison Drive, Augusta, Maine 04336, for considera(ion poid, releases to 

CI TY OF LEWISTON, a body corporate and politic in Androscoggin Cowtly1 Maine, having a 

mailing address of27 Pine Street, Lewiston, Maine 04240, aJI its right, title, and mlerest in and 

to certain Jots or parcels of land currently known as Island Avenue and the "Passage Way'' 

located northerly of Mill Stre.et, situated in the City of Lewiston, Counly of Androscoggin, and 

State of Maine, as more fully described in Exhibit A attached hereto and made a part hereof (the 

"Property"). 

CMP excep~ and reserves from tbis release (i) the right and easemem to erect, bury, 

maimain, repair, relocate, replace, modify, operate, and patrol electric, transmission, distribution, 

and communications wires and/or cables, consisting of suitable and sufficient poles with wires 

across the land conveyed herein where such CMP faci lities are currently located; and (ii) any and 

all tights of ingress and egress over and across that portion of the Property described as «Parcel 

One" in Exhibit A hereto, in order to have access from property now O\Yned by CenlraJ Maine 

Power Company and described in a deed recorded at the Androscoggin County Registry of 

Deeds in Book 6067, Page 187 to Mill Street. CMP shall have lhe duty and obligation to restore 

any disturbed areas on the Property resulting from such erection, buzying. maintenance, repairs, 

operation. and patrols to itS former condition prior to the disturbance. 



DATEDPv ? 

STATE OF MArNE 
KE~EBEC COUNTY 

'2008 

Bk 7348 Pg 208 #924 

CENTRAL MAINE POWER COMPANY 

Personally appe-ared before me the above-named Kenneth H. Freye, t e Manager, Real 
Estate Services of Central Maine Power Company, and acknowledged the above instrument to be 
his free act and deed in his said capacity, and the free act and deed of Central Maine Power 
Company. 

Before me, _ _£/ 

P1i~ 
Notary Pub! id Attorney-at,. Law 

Paul Fed~u.,~-P&Jbllo 
Stele of Majna 

------ ----------------------------------------------------------------------------



EXHTBlT A 

" Passage Way or Mill Street" 
Parcel One 

Bk 7348 Pg 209 #924 

A certamlot or parcel ofland situated on lhe northerly side of, but not adjacent ro Main Street, in 
the City of Lewiston, County of Androscoggin, State of Maine, said parcel being more 
particularly bounded and described as follows: 

Deginning at a point in the westerly line of land now or formerly of Central Maine Power 
Company, as described in a deed recorded at the Androscoggin County Registry of Deeds in 
Book 6067. Page !87, on the easterly side line of Mill Street as accepted as a street by the City of 
Lewiston, on File in the City Clerk's Office Book 2, Page 162; 

Thence S 81 ° 28' 53" W, by and alongMill Street, a distance of60.00 feet to a dri ll hole; 

Thence S 81° 28' 53" W, by and along land now or formerly of Miracle of Living Waters as 
described in a deed recorded in Book 1810, Page 43, as. corrected in Book 3832, Page 343, a 
distance of 4.22 feet to a drill hole in concrete; 

Thence N 09° 13' 01n W, by and along land of Miracle of Living Waters, a distance of 68.59 feet 
to an aluminum capped 5/8 inch iron rebar; 

Thence N 42° 03' 45" W, by and along land of Miracle of Living Waters,~ distance of 48.65 feet 
to a point; 

Thence N 56° 26' 21" W, by and along land of Miracle of Living Waters, a distance of 56.56 feet 
to a point; 

Thence N 300 41' 27" W, by and along land of Miracle of Living Waters a distance of 60.61 
feet to tbe southerly line ofland now or formerly on FPL Energy Maine Hydro LLC (hereina1ler 
"FPL,'') so-called .. Cowan Pond", as described in a deed recorded in the Androscoggin County 
Registry of Deeds in Book 4207, Page 001; 

Thence N58° 38' 28" E, by and along land of FPL a distance of26.24 feet to other land of The 
Miracle ofLiving Waters, Lincoln Mill Site; 

Thence S 300 41' 27" E, by and along land of the Miracle of Living Waters a djstance of 55.36 
feet to a an aluminum capped iron rebar; 

Thence S 58° 04' 27" E, by and along land of Miracle ofLiving Waters, a distance of 146.74 feel 
to a point and land of the aforementioned Central Maine Power Company; 

Exhibit A- Page 1 
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Thence S 08° 32' 27" E, by and along land of Central Maine Power Company, a distance of 
66.88 feet to the point of beginning. 

"Passage Way or Mill Street" 
Parcel Two 

A certain lot or parcel of land situated on the northerly side of, but not adjacent Lo Main Street, in 
the City of Lewiston, County of Androscoggin, State of Maine, said parcel being more 
particularly bounded and described as follows: 

Beginning at a point on the northerly line of land now or formerly of FPL. Cowan Pond, as 
described in a deed recorded in Book 4207, Page l at its intersection with the westerly side line 
of a 25 foot wide passage way; 

Thence N 16° 03' 27" W, by and along now or formerly of the Franklin Company, a distance of 
l59.28 feet to a point and the southerly Line of other land of FPL; "Monty Station", as described 
in a deed recorded in Book 4207. Page 1; 

Thence N 73° 37' 15" E, by and along Jand ofFPL, a distance of25.00 feet to a point; 

Thence S 16° 03' 27" E, by and along JandofFPL, a distance of24.00 feet to a point; 

Thence S 16° 03' 27" n, by and along other land now or fonnerJy other land of Miracle of Liv ing 
Waters the "Lincoln Mill", a djstance of 127.32 feet to a point; 

Thence S 30° 41' 27" E, by and along Land ofMrracJe of Living Waters, a distance of8.19 feet lo 
a point and the northeast comer of the first referenced land of FPL; 

Thence S 73° 33' 38" E, by and along land of FPL, a distance of 27.07 feet to a point of 
beginning; 

Meaning and intending lO describe a rwo certain parcels of land containing 13,963 square feet or 
0.32 acres, more or less, being depicted as "Passage Way>' on a survey prepared by Scbego 
Technics dated September 26,2007. 

This "Passage Way., is subject to rights and easements of record granted to Paul Finley, FPL: 
Central Maine Power Company and the City of Lewiston for access and egress and the 
maintenance of utility lines lying over and under said "Passage Way". 

Exhibit A - Page 2 
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Island Avenue 

A certain lot or parcel of land situated on the oortberly side of Main Street in the City of 
Lewiston, County of Androscoggin, State of Maine, said parcel being more particularly bounded 
and described as follows: 

Beginning at a railroad spike found set at the easterly comer of land now or fonnerly of the City 
of Lewiston, as described in a deed recorded at the Androscoggin County Registry of Deeds in 
Book 6475, Page 167, on the northerly sideline on Main Street; 

Thence N 33° 49' 49" W, by and along land of City of Lewiston a distance of 126.79 feet to a 
capped 5/8 inch iron rebar at the easterly comer of land now offormerly of Solo PJOperties, LLC 
as described in a deed recorded in the Androscoggin County Registry of Deeds in Book 6067, 
Page 181; 

Thence N 33° 49' 49" W, by and along land of Solo Properties a distance of 50.29 feet to a 
capped 5!8 inch iron rebar at the easterly corner of land now or formerly of Miracle of Living 
Waters as described in a deed recorded in the Androscoggin County Registry of Deeds in Book 
3810, Page 43 and Book 3832, Page 343; 

Thence N 34° 30'31" W,, by and along land of Living Waters a distance of 106.84 feet lo a 12 
inch by 12 inch granite monument at an angle point; 

Thence N SJO 06' 156" W, by and along land of Living Waters a distance of 120.63 feet to a driiJ 
hole in a concrete bridge deck at an angle point; 

Thence N 4JO 30• 48'' W, by and along land of Living Waters a distance of 63.62 feet to the 
southerly line of land now or formerly of FPL Energy Maine Hydro LLC (hereinafter ''FPL") , 
additional lands at Monty Station, as descn"bed in a deed recorded in the Androscoggin County 
Registry ofDeeds in Book 4207, Page OQl and a rail road spike found set in the pavement; 

Thence N 73° 35' 20" E, by and along land of FPL, a distance of2920 feet to a point and other 
land ofFPL; 

Thence southerly keeping a distance of 25.00 feet from and parallel with the first five previous I y 
described courses and by and along lands ofFPL on the following courses and distances; S 47"' 
30' 48,. E, 46.44 feet, S 57° 06' 06" E, 123.52 feet, S 34° 30' 31" E. 111.98 feet, S 33° 49' 49" E, 
172.74 feet to the northerly side 1ine of Main Street; 

Thence S 45° 59' 14" W, by and along said Main Street a distance of25.40 feet to the Point of 
Beginnjng. 

Exhibit A - Page 3 
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Meaning and intending to describe a slrip of land, known as Island Avenue, having a width of 
25.00 feet running northwesterly from the northerly sideline of Main Street to southerly line of 
land offPL containing 11,536 square feet or 0.26 acres. 

Island A venue is subject to any and all rights-of-way or easements of record for purposes of 
access, egress, and the maintenance of utilities lines over or under the 25 foot strip above 
described. 

E.mibit A- Page 4 
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WARRANTY DEED 
STATUTORY SHORT FORM 

TITLE 33, §775 

L. L BEAN, INC., a Maine corporation, with a mailing address of Casco Street, 

Freeport, Maine 04033, for consideration paid, grants to CENTRAL MAINE POWER 

COMPANY, a Maine corporation with a mailing address of83 Edison Drive, Augusta, 

Maine 04330, with Warranty Covenants, a certain lot or parcel of land, situated in the 

City of Lewiston, County of Androscoggin, and State of Maine, more fully described in 

Exhibit A, attached hereto and made a part hereof. 

DATED: October J d, 2007 
L. L. BEAN, INC. 

·JP1 L/ /~z · 
By~ame: . .:.Robert v. PeiXOtfo 

Title: Chief Operations Officer 

STATE OF MAINE 
COUNTY OF CUMBERLAND October~ 2007 

Perso!13Uy appeared the above-named Robe;t·t V. Peixot;to, Chief Operations Officer 
of L. L. Bean, Inc. and acknowledged the above instrument to be his free act and deed in 
his said capacity and the free act and deed of L. L. Bean, Inc. 

DIANE M. CAMPBEL~ 
NOTARY PUBLIC 

Stlte of Maine 
1.4 Comnli>-• on r c<res A£!_ .c013 

Before me, 

( i' t' IJl l \,IIlli.' I 



EXHIBIT A 

A portion of Parcel II described in a deed to the grantor from the City ofLewiston 
recorded in the Androscoggin County Registry of Deeds in Book 3600 Page 180, which 
portion contains approximately 40,646 square feet, and is located to the north and west of 
the boundary line (described below), to the west and south of Middle Street, and 
generally to northeast and southeast ofthe line described in the exception and reservation 
to the City of Lewiston contained in the description of said Parcel II (hereinafter the 
"Premises"): 

Boundary Line (dividing Parcel II) 

The point of beginning of the Boundary Line is located a distance of 1 J 2.32 feet N 26° 
59• 21, W, by and along the westerly side of Middle Street, from a 5/8 inch rebar capped 
with AL&H 492 found at the intersection of the westerly line of Middle Street with the 
northerly line of Lowell Street to a 5/8 inch capped rebar to be set where the westerly 
side of Middle Street would intersect an extension of the southerly side of a concrete wall 
if it was extended; 

Thence S 60° 39' 13" W, by and along the extension oftbe.southerly side9fa concrete 
wall and said wall, a distance of 152.34 feet to a 5/8 inch capped rebar to be set; 

Thence S 72° OS' 20" W, a distance ofl20.98 feet to a 5/8 inch capped rebarto be set at 
the westerly side of the former Chapel Street. 

Also conveying, with Quitclaim Covenants as to the description: 

The Premises are further described as being a certain lot or parcel of land situated on tbe 
westerly side of Middle Street in the City of Lewiston, County of Androscoggin and State 
of Maine as shown on a Lot Division Plan of L.L. Bean Property, Chapel St., Lowell St., 
and Middle St. Lewiston Maine for L.L. Bean, Inc .. by Sebago Technics, Inc. dated 
September 5, 2007, Project Number 93282; recorded in the Androscoggin Registry of 
Deeds ("Registry"') on or near the date hereof (the "Plan"), and depicted therein as the 
"Proposed Lot.·· Said "Premises" being further bounded and described as follows: 

'The pointofbegirming is a 5/8-inch capped rebar to be set at the intetsection of the 
westerly side of Middle Street with a best ·fit extension of the northwesterly line of a 
concrete foundation wall at the southeasterly comer ofland now or formerly of the City 
of Lewiston as described in Deed Book 3600, Page 180, and located N 26°-59'-21" w. 
by and along the westerly side of Middle Street a distance of272.10 feet .from a 5/8-inch 
rebar capped with AL&H 492 found at the intersection of the westerly ljne ofMiddJe 
Street with the northerly line of Lowen Street; 

Thence S 63°-00' ..06" W, by and along a best fit of the northwesterly line of a concrete 
foundation wall and an extension of said wall, a distance of 206.02 feet to a 5/8-inch 
capped rebar to be set; 
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Thence S 27°-22'-52" E, by and along an extension of the northeasterly line of a second 
concrete wall and said second concrete wall, a distance of 41.21 feet to the comer of the 
second concrete wall; 

Thence S 62°-12'-26" W, by and along the southeasterly line ofthe second concrete wall 
and an extension of said wall, a distance of30.00 feet to a 5/8-inch capped rebar to be set; 

Thence continuing along an extension of said second wall approximately 31 feet to a 
point on the bank of, but not abutting, the Androscoggio River described as the water in 
said river when standing at an elevation of five feet above the top of the stone dam also 
described as the 75.00' elevation as defined in accordance with the datum established by 
the Union Water Power Company, said 75.00' elevation on the Union Water Power 
Company datum is stated as being equivalent to 169.50' as measured on the North 
American Datum of 1929 (NGVD1929) on Subdivision Pian ofPJM Realty Corp., 
Chapel and Main Street, by AL&H.Surveyors & Engineers, dated February 15, 1989 and 
recorded at the Androscoggin County Registry of Deeds in Plan Book 34, Pages 157 and 
158; 

Thence southerly along the 169.50 foot elevation line near the Androscoggin River 
approximately 9 feet to the northwesterly extension of the westerly line of the former 
location of Chapel Street; 

Thence S 26°-07'-00'' E, by and along the westerly side ofthe former Chapel Street, a 
distance of approximately 96 feet to a 5/8-inch capped rebar to be set, said rebar being 
S 08°-08' -2&· E, a distance of 111.25 feet from the last mentioned 5/8-inch capped rebar 
to beset; 

Thence N72°-05'-20" E1 a distance of 120.98 feet to a 5/8-inch capped rebar to be set 
near the southwesterly end of a concrete wall; 

Thence N 600-39' -13'. E. by and along the southerly side of a concrete wall and 
extensions of said wall a distance of 152.34 feet to the westerly side of Middle Street and 
a 5/8-incb capped rcbar to be set; 

Thence N 26°-59 '-21" w. by and along the westerly side of Middle Street, a distance of 
159.77 feet to the Point of Beginning. 

Subject to an easement to the City of Lewiston, Maine for a 15 foot wide sewer easement. 
Numbered 6-3, and dated February 22, 1974 and recorded in Deed Book I 093, Page 135; 

Subject to easement rights reserved by the Franklin Company to build a sewer and flow 
water across the parcel described above as referenced in Deed Book 199, Page 490; 

Subject to public easements and public utility easements which may remain from the City 
of Lewiston City Council order discontinuing and vacating the northerly portion of 
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Chapel Street on February 4, 1986, as recorded in Deed Book 1900, Page 122 ("City 
Easements"; · 

Subject to the riparian rights of others to the Androscoggin River; 

Meaning and intending to describe a proposed lot as shown on said Plan and containing 
approximately 40,646 square feet as shown on said Plan, being a portion of the land 
conveyed to this grantor.in Deed Book 3600, Page 180. Further, in so far as the Plan 
depicts the boundary line running along the concrete walls which are now located along 
the line described in the exception and reservation to the City of Lewiston contained in 
the description of said Parcel II, said depiction is a best fit alignment in the Plan as 
referenced in Note 10 of the Plan. Grantor therefore hereby releases·and quitclaims to 
Grantee any and all right, title and interest in and to any property which may be located 
northwesterly of said concrete walls. 

Bearing are basea upon Grid North. 

Also conveying a perpetual twenty-five foot wide easement or right of way across that 
portion of Grantor's remaining land lying within the discontinued portion of Chapel 
Street, so called, which discontinued portion is described in the Registry at Book 1900, 
Page 122 and is ide.ntified under surveyor's note 7 (c) in the Plan (the "Discontinued 
Chapel Street Area''), for ingress, egress and underground transmission and distribution 
utilities to and from the.Premises and land adjoining land currently designated as Tax 
Map 207, Lot 13 ( .. City Lot'), upon which lands Grantee intends to build an electrical 
substation and appurtenant transmission and distribution lines, along with the right to 
construct, install, maintain, repair, replace, grade, excavate, and fill with respect to said 
underground utilities, such easement or right of way being further described as beginning 
at, or near, a: capped ~ inch iron rod, numbered 492, set in the ground at the 
northwesterly comer of the northerly terminus of Chapel Street, so called, said iron rod 
also being generally at or near the easterly line of land conveyed to the City of Lewiston 
by PJM Realty Corp. by deed dated May 23, 1989 and recorded in the Registry of Deeds 
in Book 2413, Page 67, thence said twenty five foot right of way extending generally 
north and parallel to the easterly line of said City land but within said Discontinued 
Chapel Street Area to the westerly side of the Premises. The easement granted herein 
shall include, without limiting the foregoing, such rights as are neCessary and sufficient to 
meet the municipal requirements for access to the Premises. Without limiting the 
foregoing: the access easement granted herein across the Discontinued Chapel Street 
Area is intended, among other things, to give Grantee access from the Premises and the 
City Lot to Chapel Street and allow Grantee to connect transmission line and distribution 
lines to its substation to be located on the Premises and/or the City Lot. Grantor shall 
have lhe right to reasonably designate the precise location of tbe easement right of way 
within the Discontinued Chapel Street Area provided that such location is not 
inconsistent with tbe intended pmpose of this easement. Grantee shall use l'easonabJe 
efforts not to unreasonably interfe.re with Grantor's use of the remaining land, provided 
that such steps do not defeat the purpose of this easement The easement granted herein 
shall be appurtenant to the Premises and the City Lot. 
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Grantor acknowledges that Grantee may construct an electric substation on the Premises. 
Grantor hereby covenants and· agrees that in the event that it becomes necessary as a part 
of said construction and at the request of Grantee for the City of Lewiston to relocate 
certain sewer lines or water lines located in the Discontinued Chapel Street Area, 
pursuant to the City Easements, Grantor shall not object to said relocation of the sewer 
lines or water lines within th'e Discontinued Chapel Street Area. 
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EASE~lENT DEED 
(Transmi'lsion C01Tidor and associated Utility Services Easement 

for the Maine Power Reliability Program - Lewiston Loop) 

This EASEMENT DEED (this "Eascml!nl ').by nnd between, BROOKFIELD WHITE PINE H YDRO 

LLC, f/k!a FPL Energy Maine Hydro LLC. u Delaware limited liability company with offict:S 
located at 26 Katherine Drive, Hallowell, Maine 04347, ("Brookfield") and CENTRAL M AINi: 

POWER COMPANY, a Maine corpo1ation w1th a matting address of 83 Edison Drive, Kennebec 
County. Maine 04336 (''CMP' ). BrooUielu and CMP are sometimes hereinafter referred to 
individually as a ' ·Pany" and together as the ' ·Parties.'' 

WITNESS 

Whereas, a Continuing Site/lmerconnect Agrcemem dated January 6, 1998, as amended Ju.ne 
L 6, 1998 (a Notice of which is dated March 30, I 999 and recorded at the Androscoggin County 
Registry of Deeds in Book 4202, Page 267) and Ju ly 24, 2002 (a Notice of which is dated June 
I , 2007 and recorded in Book 7157. Pag.e 286 of th!! Androscoggin County Registry of Deeds!. 
and as subsequently supplemented and amended effective December 23, 2003, and amended 
untl restated effective as of May 6,101 1 (as assigned and further amended from time to hme, the 
··csiA"), was originally entered mto by aruJ b~:tween CMP and NextEra Energy Maine, LLC 
(tka FPL Energy Maane, In~., ·FPL ).. Brookfield ts a party to the CSIA pursuant to a purtial 
assignment of the same by FPL to Brookfield. 

Whereas. CMP conveyed to Brwk.lidd ( wh~n tl was known as FPL Energy Maine Hydro l LL') 
l:enain lands and easements 10\:ated m th~ ( tty of Lcwtston and the City of Auburn by dei!Cls 
dated April 7. J 999 and l"e\:orded tn th~ Antlrosc.:oggm County Registry of Deeds in Book 4207 
Page I (the "Lewiston fa !Js Deed' ) and Book 4206, Page 317 (the ··Gulf rs!and Deed') 
(col lecttvely, the Lewi ... ton f-alls Deed nd tit~ Gulf Island Deed, being referred to herein as rn.: 

''Detd~. CMI> havtng rescned certaiu c<~:o>ement rights in the Deeds and said oonveyanc~.-'l. 

bemg subject to the pro' isions of said CSIA. ttnd 

Whereas, on Jan\lary l..t. 2013, B· "'clolit:ld t ''hen il \\ as knowu as FPL Ene rgy Maine H.>tln• 
LLC) .Hid Bronkli··lcl Tln\\CI LS HoldJn,;s Am~m.a Co tikd an applicannn \\t th th1.. federal 
Encrgv Rc:gulatur; (' 'mnti .. -.iun FERt ) .:eking audwfi7J tlnn under ~·l l\On 103fa)l llJld 
ul)(2 J ()\ thd·e<kr.ill PO\\~c \.:l l rPA) fm the:. mtlu ~,;~ot .11.4Ut"it hon ::tncl lh :,pusllu.>n of <~111..' &he 
, uJ'iiJnding nh. 1lbc~<•h 'p imcr.:"l oJ \ 1hlll;! :>m~ Hv,trv lm .--..ttatent:3. U C. \\hl<.:h itKhn: ... ll' 
u\\th FPL Encrg,~ \,fume Hvdro LLC Oil fcb ruar} 25 . 21)13, FE.Rl' b'iU~d an order aut h(•rizing 
Ill-.' l rtii~)<\Ction . \I:'C r PL Ericrg) .\!ami! I ~rdro l.L<.. /4] J. ER.( ,., (52 I 'if) ( !.U 13); and 

\Vhl reRs. 011 M .ty I. 2011 qrl111ldidd tilecllonnal nottttcataon with FERC that, effec1h 1.! !fu} I. 
2013. FPL En~org) l>. l:linc lty<.lru lLC t:hang~,;d Its llUIIlc to Brooktie td \vhite Pine Hydro LLC: 
\110 

Pil\!C I ur I-I 
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Whereas, CMP desires addiuonal casemLnt rights lor ih. bw:;iness as a public utility im:lmiing 
wi\h respect to the upgrading. ~on~truction and maintcnan~e of its transmisswn lines along an 
existing corridor, portions of wh1l:h are Jcsl:ribed in the o~~ds. ~uch easements being for (i) the 
Lc\viston Loop portion (the Lewiston I tiOp Project"') orCMP's Maine Power Reliabtlit) 
Program ("MPRP'') and (ii) the: relocatton C.l1the g~nt!rator lead for Brookfield's Monty 
hydroelectrit: project (FERC li c~_;n-.~ no :!.302; the ·•vtonty I lydro Project .. ) that is occurnng as a 
result of MPRP (the '·Gcneratot lead PruJ~I.£ : tngether with the Lewiston Loop Project, the 
'·Projects''): 

Whereas, the additional rights an~ gcnenlly depicted fC1r reference purposes on the sk<!tch sheets 
attached hereto as Exhibit A, page::. I through 13 and described mow pa1tieularly below: 

Whereas, the additional eastmt:"nt right:. granted hcrl!in ar~ provid~d pur~uant to Section 3.2.4 n .
thc CSJA; and. 

Wherea~. BroClklteld is agn .. -eohlc to cooveymg, such rights under rhc tetms and conditions set 
forth in the Oeedo;; and lhts Casen.cnt. 

Now There fori!. Brooktield tor lhe mutuul.:ovl!nantc; contained in the CS1 A. grants conH.:vs 
and assigns W CMP. it.'> :;ucccs:-o~ and d:>sigrl::.. ft>h!\ er. th0 perpetual right and easement to 
erect, bury, coll•,,u-uct. maintJm. repair ebutld r~:c.pacc. r~::place, operate, patrol and removl,; 
cnc:rgy, fuel and commumcation' t an..,,-,j.,~ton aml distribution lines con~istmg of ~u itaht~.; :tnd 
::;u0ic1ent pole!.. towers p1p..s uu~tbank!> mt1 Lllllduit~. with sufficient founda\ions rogether \~ ith 
wireR, cables or lines strung upNl • ithin ore tcndiag ht::l ween the same tor Ll1e tran&mil>SIOJ ',f 
energy. fuel, and intelligcn\,;e. togeth:r \\ ith nil 0\.:CC:!),ary fixtmcs, anchors, guys, crossanns ;:1rul 
other equipment and .. ppurten.mces, att ~or til Utility Ser\lces defiHed in accordance witl1 33 
M.R.S.A. Scct10n 45g_ over under and .... r~.l~~ \hL tol lowing described land:. situat ed 10 the 
Citks of Auburn and lewi~tnn Androswggm County, Maine, mon; particularly d~.·-,~.: nbcd a::. 
j(.)llow::. (co.Ucct1 v~ly lhe Easement Area~"): 

Easement F l - il strip nf land local~;;O llt'rthcrly of bul not Jdjacent to s"' iv~rland Road . n 
the C1ty \)f'l ~w islon. beginnm.::. at the mJthw~'ilerly Cllmcr o l .1 ~lnp of land ovet ~ ·luch 
CMP has reserved ea,em~n righ1.c;, ill the Gulf lsland O~c:tl a:; "E<1~en1ent One· CMP ~ 
I rnn"mis~ion Comdor ~a~tn~:n1 ~ ltc:m \; 
thcn~e e'<lt:uding nlJrth' t.·~ '"a li11e par:1llel o the "-OUtin\ t''>l line ofCMP 'c; I I S kV 
substation yard as ~nmvn fin ··oetail A"' on Sh~cl 2 of L) or a c;et of plan;; lttled "Gulf !~land 
nrtcl Occr R'p$ ProJt!l:.l Plan·• dOJted 3-2rJ-t999 • ...nd rc~.:ortlet.l in ::.uld Regrc,tt') beginning 
Bonk -W. PHgt: t 26 ((he Gul Island Plnn" ) o th...: int~:r~:;e..;tiotl Wttb a hm: that h I 00 l~cl 
oulhed). as mt:asured .Jt a 1ghtangl~. fron' th~ w utherl) hnc of a -,\ri(l of land l\ ~r \'h i~h 

C MP has rcscr" t!d ca..,cmcr ·1ghts in h~;ru 2 111 ~atd L1~t:ll1Lill Ol1e iu the C.ult Jc;land Deed· 
thence continuing' ·c·,terly O\ er Ill~ Audroswggm Ri\ ~ron a lin~.. I (10 t~ >Oulhcrl)' . 'l~ 
measured a a right angh. h 1r rhe soULhl.!rlv lint of"o:;md :-.trip of land describl.!d 111 hem 2 ol 
said Ease'ml!nt 011c m th~.- Gulflsland Dc~:d to rh~. thrt:"JU of the A ndroswggm Ri ~;er and the 
Aubum c.:it) line; 
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th<::ncc northerly along the Auburn c1ty lll\l 11 tin .. southerly line of said 1-.trip of land 
described in lh:m 2 of sa1d Ea~emcnt Onl· mthe Ciulf Island Deed; 
thence easterly and south~sterly along the ·nulhl:rly lrm: of said strip of land described in 
Item 2 of sai<l Easement One lJ1 the Gull Nr nd D~t:d to the northwesterly line nl C'MP' -. 115 
k V substatmn yard d t:!::.l ribl!d aho e: 
thence southwester!) antl <;outh~C1:.tcrl~· alt,ng 1hc I me of said CMP's II S kV substahon yard 
to the strip ofland O\Cr \\hich CMP lms n.~.:rved l.!ascm\!nl rights in Item 3 of said Eascmem 
One in the Gulf Island O~l:d, 
!hence southwesterly along the west~.:rly hnc: or th~ strip of land over which CMP has 
reserved easement nghts in hem 3 ol ~a1d Eusemcnt One in the Gulf'lslaod Oc.:cd to the:: pomt 
of beginning. containing 1.15 acr~ morl or 1~<. and shown on said cxhibn A. Page 1 
attached to tlus Easement 

The rightc; granted. Wn\eyed and a<;.signcd w CMP m the areas described above as 
''Easement # , .. include and c:xtcnd to sa1d Fa..;emc::nl ~I the :-.amc rights reserved by CMP in lh~.
Gulrrsland Deed in ··Easemc.m Two. C\itP'~ Po\\crhous~ rransmission Easement'· and said 
East!ment :;. I shall be subJL"Ct ll> aU of thl leon' conditions and covenants b~ and between 
Br()okfii..! ld and CMP a-. set toJth in the Gulf lslund Deed and the CSIA. The terms and 
COH!nants oftJus Eascrnt:nl re im~..lldcc.J t<.' bt> Lt.lO(j l ~tcnt \."i th the provisions ofU1e Deed'> TH 

Lhe c'tem that \\Jc rcnns and .. o ~.nanr-. '' lhl'> Easl.!mcnt arc inconsistent wltft the lt:nn~ set lotth 
in rhc Deeds. the teems .md .. U\ ~.nants of thi., I ascmull shall control. 

Easement tt2 - a strip of iantllocatco nottherlv of' but not adjacent tn he ~orth Rive. Ru tel 

in the City of Auhum b~girlllint; 'Jt 1he thread or h~! Androscoggm Rn er tit the nMthwt.~tcrly 
corner of Easl;!menl :I , aho' c 
thence v.l.!sterly along the.. suurhert}' hnl! of il strip nf land described in ftcm 2 of said 
f.::.asement 011t: tn tht= Gulf 1-.lond Deed. 1\hl.>\.l. (( the\\ estcrly I me of land of Brnukfidd 1110 
ldnd now ur tom1erlv ol BentlC\ Rathhun 
Lhen~e '-UUth~rly <tlong the !me ot Bru<Jldield ctnd <;atd Rathbun lo a poinl that IS 100 fec::L 
s~>utht: 1ly. as measur~d u a "lght ;mglc, <'f the suutherh line of "aid ~trtp ofland c.k~cnb~.:d m 
frem 2 uf c::a1d Ea:::ement One IJi rhe Gulf bland D\.:-cd 
tbena c<tsterly acros~ land JfBro."lkti~td and the A.n<lmsc0ggin RJVIll lo the thread of the 
rJ\ er and the LcWJ'-lllll CJt) m.: •tmJ Ult~ \llllh\\ ~t\!rl) comer or Easement rfl. abm e 
thenl,;.e northerly Alon~ 111e thread 01 •he o\.ndw~~.:oggm R 1 v ..:1 and th..: L..:w istou Clt)' lm~.: to 

the point 01 bcginmng. cnntammb 5 ncr(..., rnur..: or les!>, and :lhowrl t'\n c;md E'<.htbtt A 
Page 2 e~ttathed lO lhts Easement 

F· asemt:nt -"'-'• - '1 tri.sngular h<tpl-rl p rcc:l ol lane• located cnc,terly ol hm 1101 adJi\Ccnt Ill the 
North R1' ..: r Road m the C.:m of Auhum Dl'ltnd~!d on the Jto tthwc-;t and southwest b~ I •ud · 
JHHV or ronnctl y of Jld Jtalhhvn l!Jd C'hl lS lcwts and hcing ~0 much or the BrookJidd lcJOI 

l_y 1ng w~ste1l) of 1 I me tha' t::. S«l teet 1.! t:-.terl). as mt!a->urctl at a ng.ht angle, 1..1f the t..:l:'nt~rhfiL 
oCC MP·s ptupo~d Secuon 255 ran ... m•,~•on hn~.- ,atci ccntl:'rhnc: d~Lin,_d b) <Iltnc ru Hting 

fh•m .111 angle (Jllll11 ($tru~.oture 57) \\ tth ~.ounrdinatl·<; of~ ( Eastmg) 29.t06\J7.172. Y 

(~onhing) H95CJ3.244: 

ra!!C J ul I~ 
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thence to an angle point (Slruclurl! 5 I I wtlh conrdinat~:s of X (Easting) 2941722.303. Y 
(Northing) 477562.640. contatning A acr~ .. murL or less. and shown on satd Exhibit A. 
Page J attached to this Eusemem. ( oordmates i•1 Maine Stale Plane West. NAD 83 
Coordinate System US Survey Feel 

Easement -44 - a :;trip of land I 00 feet in width loLatcd easterly of but not adjacent to thl:. 
North River Road in the City or Auhum. heing so mul:h or the Brookfield flowage right~ a ... 
defined by th~ 216 0-foot contour lmc. bemg the project boundary substantially as ~hll\\ non 
the Gulf l'>land Plan, lying 50 feet castt!rly a-; mca.~un.:d at a r ight angk. and 50 feel 
westerly, as me.1surcd at a nghl angl~.c oftht- ccnl~::rl inc of CMP's proposed Seetwn 255 
transmission li11e, said ~..:enterlme deftnct.l by c1 line running from an angle point (Structure 
57) wilh coordinates of "X (bt«tmg.) 1t>40nl)7 172 Y (Northing) 479593.244: 
thence to an angle ptlint ( Stru....turc 51)\\ 1Lh cnordinatt:s of X (Easting) 2941722.303 ) 
(Northing) 477562.MO: 
thence to an angle plHnl (StrucluJc 491 \\ tth cuordmatcs of X (Easting) 2942276.752 Y 
( 1onhing) 477044 305 . contammg ~ a1.res. mor.-: or le~s. and shown on said Exhtbit A, 
Pag<: 4 attached tn &his E<b~m..-m (uontinat~~ in MamL Slate Plonc West. ~AD S3 
Coordinuc~ l::iystcm. US urvey Fc~.:L 

The rights granted , COil\ eyctl and asstgned to C'MP '!! Easem~nt #2, Easement R-3, and Ea::.cmt:nt 
#4 are the same rights :~s n.:!)CJ'ed by CMP in thL Ciulrtsland Deed in "Easem~::nt One: CMr·~ 
TransmissiM Corddor 1\asernent" :wd' irll ascmcrtt #2 Eascmen.t lf3, and Easemem 114 '"hall 
be subject to all 0f the term:. .:vndujon ~no covcuams b) and between Brooktield and CMP a 
~ct t(H1h in the Gul fl slaaJ Dt.-eu dlld thc- C'SI A. 1 h~ tt:nns and covenants o f lhis Easemunt Jr~ 
intended to be consistent w1lh the pronsto~ 1f th~. Dt:ed.;. To the extent that the tt::rms and 
co"V~nants of this Easernen, 1rc: mc\,nstc.,cnt. 'ith the tem1s set fo rth in the Deeds. the t~.:nw and 
covr::nants oftlus Ea:.ement 'hall ~.out.mt 

Ensc-mcnl :t5 a 'ltflp 01 land h!Caled ~dsterh of but 1101 adjacent to the \lorth Rtvcr Ruad in 
the C1ty uf Aubum being '>t• nau~h oftht Bn: okftcld land bounded castedy b} (i) lh\. 
'' t::.tcrly I me of a strip ul land u\ er ·vhrch ( MP has re-.,.rved casemt. nt ngbt..: m the Gul .. 
(gl,,nd Deed<\.:> -·l:a,etnl'nt T\\o ( \IP·s ransmt:-.sion Powerhouse Easemenl .. ht.tn 3. (u) 
by thc northerly. ·~tcrh a.'1d 'outh-.Tl) ltn-.; 1lflh" ·Deer Rip:. Sub~tat inn Yard" as sh\ 
on· D~:tatl · \'". Sheet , ot 9 ~· tll~o. (,uti 1-.land Plan .md {ii1) the we~t~d ) ltne of" stnp o i 
l:wu res..:-1 ved by C'\iP u. me C.ult hland IJclCtlltS '"Ens~ment Two· Cl\.fP. <; Tran~mJ<:<;im 

PmH:rhou'< Ea:>em~nt'', ltcm •• and hew ukcl \\estctly. to <h~o:: extent of thc;: Rrooktield 
LlWn~r::: htp, b~ a I an ... that ts at ruost 50 Cc •t .~ t:'-tc • .:rl) 10 some l1 'cat ion'l ,md ID othc.T locations 
le-.o; than 50 feet .u. me: .... ur- 1 11 !!h <~ngk., u lhl ~.:cnlt:rline of c. \lfP ~ nropo:-.l!d Sed&l•n 

255 tran:-.mt~-s iun lirll:. <;u·d '~.cmc:rlln. delined hy .time n·, n.ning fi·om an angle point 
(S tru<:lur...: .t9) wttl ... O<.,r.Jin '<"> ul . (E ::.rtng.) ll142276 252, \' (Northmg) 477044 'OS· 
thenr.:~ to ru .lo,glc pnn• rS~rucwre 40J \\ tth ~oordina tes <)1 X (t.asting) 2942649 777. \ 
(Northmg) .j 760MJ 194~ 
thence: to :u JJlgk noan11 St '\IC:II.m :- 45) \\ irh cot,rdinat-:~ of X (fasting) 2<)42767.757.' 
(l'\orthing) -t757()2.207: 
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thence to an angle poin1 {Structure 4:!) "1th cuordinalt::s of' X (Easting) 2942824.539. Y 
(Northing) 474641.900; 
thence to an angle point (Structure 41) ·\\ ith coordinates or X (Easting) 2942738.272. Y 
(. lotihing) 474350.363: 

!hence to an angle point I SLructurc 411) \\'tlh coordinaws of X (Easting) 29427 I 6. t25, '( 
( orthing) 474049. I 45. · 
thence to Ute btsect ot an .mgle point 1 Stntctul c 19) Wtth coordinates uf X ( Easting) 
2942779. I 11, Y (Nortlung)47381 0.717. 
:10d being bounded on the nonh by th'- n m-h line of lund of Brookiield and land now or 
formerly of Jos..::ph \1altlncy and bemg lwunded on the south by said bisect of thl.! last 
described point, abow. ~ontaining 3 5 ttt...J~~ more or less, and shown on said Exhibit A 
Pages 5 and 6 a ttached to this Ea-.c:n.~nt. ( llnrdinal~.:s m Mame State Plane West. NAD 83 
C oordinatc Sy"'tcm. l.J~ SU.f\ L)' Fc~-!1 

Easement ·ft6- a st1ip ot land fo~atc( caskrh of but not adjacent to r.he North River Roao Ill 
rhc C1ty of Auburn. I 5 teet. mt.lre l.lr e.;~ an\' H.hh. lymg westerly of a 70-toot wtde strip 1 
land over which CMP ha:s reseiVcd t;J!>\!tn~nt nghts in the Gulf Island D~d as '"Eas~ment 
T\vO. CMP. s Transmisston PO\\\~rhoasc Easl!tncnt"'. Item -l (the "'Section 149 Eas~mcnt ). 
hounded westerly by a hm .. 50 lc\:1 \' 't~ rl'v. a~ m-:asutl.!d at a right angk, of a centl!rhm .. 
beginning at the h1set...t ('tan mgk (~true lure J9J with coordmates of X (Easung) 
J942779. I I I. Y (Northing) 473810 717 
lhence tlu·ough a pnmt (StruduJe 38\ vith ~.-t~ordinates llf '< t Easling) 2Q4260H.8 '0 't 
(Northing) -l7347 \.027 • .md -.;lmtinumc: on th~.- !><~me tangem to rhc line of! and of Bmokfidd~ 
and bounded easterly by he!' ~t..'\:tion 1-l9 IAI!:tc.:lllcnt. 

northerly by Ea<;ement 5. abi,)\c, 
and on the south by the southerly line of l:lJtd of Brookfield and land no'" or fonnc1ly t.•r' 
Maurice and Shirley Kc~:ne beltlg .IS .~l.l.;:.. more 01 h! ... ~ . and sh<wm on satd Exhihll -\ 
Page 7 anach~d tt. •his t.a ... etrh.:nt C<X,rdinatc:::. ltl Mall)e Stc~le Plane Wes1. "\tAD 83 
\ notdinate ~ystem, US ~urvey feet 

Easement ~·7 a 'ltnp olland Inca ted ea~terl) or hut nm adjucentto the. orlh RJ\~ Rll.:td in 
the City of Auburn. 5 •t-e. more t' ""''-til,, tdth lyt.ng ea'>tt:rly ol a 70- foot \Vtdc .;;lltp of 
land 1wer \Vtuch C\fP lm. rcst:l'cd c:.t-..emc-nt ught 111 tht Gulflsland Deed a::; · tCJ:.cnu .. nt 

Two: CMP's I ran!:llllt"Sion Po~ "'rhou:.c ca:.~.;mc-ur·. Item 4. bounded east~rly by a hnc 50 
(elt easter!} Uh ntea::-.w "u JJ ,, nght ngk ot J l.:"t:ntcrlmc beginlllng at an an~i~ pmn 
(Stru~wn .. 40 ) \\·llh ~ourthn.tt'"'"" ,,t X l~a .... Hflg) 2942 716 125. '{ (\Jorthing)47404Y 45 
then<.e 10 an angk pnmt fStru~ture )C)I wtth ~t,orclutate.., of X (Fustmg) ?.942779 t 11 ' 
(i"orthmg) 473810.717, 
thence rh1nugl l .t p11UII('\Iru~.::mrc lX\ · 1tl1 "o '.-dtnatc•. of X (bl"llllgl 294260~ X~fl 
(Nonhmg) 471471.017 .. nd cuntmumg r lh~ same tan~etll to rhc hnc o1 l.md <)f Rrl ">lnicld, 
.anJ bC\und~d \\l.lSt .. r\, I\' the Sccttm l4'-' Eas~m\:111 , 

northerly b~ land' Clf ~rooktteld; 
,,ncl on the south hy the ~outherlv hnc ot lund nl Bt~..lokf1e\d .1nclland nov 01 lonnerly 
Ylauricc .tud Shtrlt.) ~~~t: betng . I) a"-rc::.. nHn• 01 lc:::;s. and <>how non said E.xhibll r\ ila_Je 
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7 attached to this Ea:-ocmunt. Coordinate' 111 i\IJatlll' Statl.! Plane West NAD 83 Coordinate 
System. US Survey Ft:cl 

The rights gra ntc::d. con.,eyt:d and ass1gn'"J h CMP 111 the areas described above include and 
extend to said Easement #5, fascntent ~().and ra::.~ment #7 the same rights as reserved b} C.\lfP 
in the Gulf Island Deed in Easemenl T'w; C 'VtP', Powe.rhousc T ransmission Easement. ~aid 
Easement :t5. Easement #6, .tnd l:.~em~.:nt #., shall be subJeCt to all of the terms. condllion.;; anJ 
CO\cnants by and between B ooktield 3rhJ C~fP as l:>l!t forth in theC.ulfls land Deed and the 
CSIJ\. The terms and coven mll- ~lf th1~ r as\ 111ent .tn .. int~nded to "'>e conststent with the 
provisions ufthe D0cds. To th~. c~~.t~ntthat h~;; Ll.!rrns and covenants oftbts E.asr;:ment are 
Inconsistent with the tenns Sl!t Iori I in thl! Dt:t·cb tht.. tt:rtns and covenants of !his Easem~.-nt 
shall t:ontrol. 

Easement #1-) -two parcels of land .luja<... ~:nt to the Androscoggin River and Bobbin M1ll 
\reel... localecl withtn a strip! 00 fed 1t1 ~ idth o ... ~led easterly of the North R1ver Road tn the 
City of Auburn bemg so much nl the Bt'()()ktield tJo\\ agl! rights lying 50 feet as measured 
a 1ight angle. on either stdc of Lhc Ct.:nt.:rtmc of CMP '.., proposed Section 255 tranl>mlSSton 
h.ne. said c~nterline defmc!u oy a fin ... runrung from a poml {Struo..ture 26) with coordinates •f 
X ( Ea~ting) 29405 12 t-,57, 't (\;onhmg) ~6Q554 068; them:e to a point (Structure 24) '1 ith 
coordinates l'f X (Ea~ting) 2940222 Q06 ' (Nonhing) 469136.190, each part.el bc:ing 15 
fee t, more or \es~. in w1dth and fy tnh oo 1thcr stdt.. '"' CMP's ex1sting easemem for 
Tnmsrnission Line S~:et ion 149 a" c.le::.t.nbed m Eu-;cment One: C'MP's Tnm!lmi:,'\ion 
Corndor Easement. rtern J in tlte Lc \ I:.H'•n blls Deed. 
bounded on th\! n~H1h 3th.l s<'uth by th-.. limits 11' Rrool<fidd -> t1owage nghts bemg the 
169.50 fool contour line suh,t.mtiall.)l a~ . htn• n on Sh~:cl 2 of 5 of a ser l>f plans ti tled 
"Lewiston Falls PrD)eCt Plan dat~.:d :' -2n 1999 and recorded in said Rcgi:wy beginning at 

Book 40, Page 135 (the [.~,, j.., un hils "lan·-,, bctng .04 acres of uplan<. more or tes~ 1.1d 
shown on satd Exh1bi'. A Pagt> s ..ttt .. ~.hcd hl thi' t a$t-'111Cnl Coordinates in Mam~ Stak 
Pl<me \.Vest ~AD B\ Co mtinak Sv' en US ~urH!) Feel 

Easement n9 - H ,tnp oftand 125 feet in width lo~.oatt:d ca<., t«!tly of the Rn <!r Rooc '" th ... Cny 
of Au burn. being~<' mut..h {lfthc: Bm\1kfidd no'" age 1ght. lying 75 feet. as mea<..ur<.!d ,1, a 
ngllt .mgle on Lllc.: 'llllthCJI) side (1f the -..t; nkJ lmc of C~v!P' s ptopo:-.ed Section 255 
transmi.:;~inn hnr;: and ly1ng 50 r~t a~ me.: t ... urcd 11t a nght angle. on the nL>nhltrly ~tde }l th..: 
ct:ntcrline of C MP prop(l~\j SCI.U''' 15'- tran!'.misl>tnn lmt::, sa1d ccntt:rline Jdin~,;J b; 1 
l1ne runmng frnm an ...n~k potn· C Strudut It;) \vtth Cilordmiltt:::. oi'X I Ea:.tmg) 
29\9324 510 Y lN'nnhing) -+c,782l S90, 
tht.:ncc to tm .4.11gk Jl'Hlll Stn tur~ 1) wuh cnordju•K"S o ~ X (ca::>tlng) 2940596 XOO. Y 
('-1<1rthing) 46n74l o4 7 
boundt:d on th...: \\ C'>" hy h.: Junits or Bm<•ldidd ~ llowllgc right<; betng lhe 16q so ft'){>l 
cuntour I me ~'Ubst lfltlall v db shv\\·n on Sh\:Cl; ut 5 0 r s.ud I .C~\ is ron Fall'> Plan ctnd Ofl I he 
e,\Sl hy the tltread u tht· Andril,~Og.£111 Ri~.:er .md tht.. Cil y C'f le~A j..,lOJl c<mtaimng 05 ... ..:t\! 
of upland more or t:ss md .;hown on said E., hihit t\ l'ag~ q atldc hccl tu thi' Eas~...m~::n 
CooHitn,Jlc<; in \.1a1 1e St&~•~:. tlltPC \\ ~. NAD ~ \ Comdi tl"lt\; Syo.; tcm 'S Swve~ n.~... 

r.l,..t'h. 1-1 
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Easem.ent :: l 0 - three par~ds of land ad.ra\,;ent to the Andros~oggiu R.l ver located in a strip 
of land of varying width located !)t)Uth~rly of th~: Vett.:rans' \1ernorial Bridge in the Cit; of 
Lewiston. being so mw.:h of the Brookfield tlowa£C rights lying 75 feet. as measured at a 
rigbt angle. on tht= southerl) !;tdl. ofth~ ~ .... ut-..rhnt..l1ITMP's propost.:d Section 255 
transmission Line untll ying up tn ns ll\liCh u:. 75 feet. as measured at a right angle. on the 
n01therly sid~ of the cent~.orllll'- of<. M p· s prupn:-.t."d Section 255 transmission line. satd 
centerline deJincd by a line running fron an angk pomt (Structure 19) with coordwatc::. t~f X 
(Easting) 2939324.510. Y (Northing) %n21 890: 
thence to an anglt: pnint CSttUL. tUrc 17) \\ 11h connhnates of X (Easting) 2940596.800 Y 
('\o11hing) 466742.047, 
bounded on the wesr hy the thread 01 th~ Androscoggin R.tver and th~ City of Auburn anti utl 
the east by the lnnit-. of Brooktield'c; llowag.~.: 1 ig.hts heing the 169.50 foot contour line 
substantially as sho\\ n <.111 Sht:et 2 ot 5 ,, 'iud I ewiston Falls Project Plan, containmg. .4 
Jeres of upland. more or te.~:-. and sll<nvntlll ~aid Exhtbtt /\.Page l 0 attnchcd to lht!> 
Easement. Coordinates an Main~. ~tal~ Pl<1ne Wc'>t. NA U 83 Coordinate! System, US Sun\.'y 
Feet. 

Easement lilt A - a stnp nf l:md of, arying width locatetl southerly of but not adja~ent t the 
:Vlaine Central Railroad bridg.t: ·.tcro~ ... th\ Androscoggm Rtvcr in the City of Aubum and th~; 
Ctty of' Lewiston b~.;mg up to 50 red .ll> measw~J at a nght angle, trom ..:!ither sid~. ot a 
~,;enter line beginning at an .mgk ::.trudun. lahcled --~E\V 3" with coordmates of X ( Ea'>ting) 
2937R79.175. Y ("\nrlbing) 461065 l)63 ocated m the Auburn side of the Androscoggin 
River in suh"tant lally the cum.nt IC'ICauon of ~tru~o:ture 617 of CMP's Section 148 Span .. 
C tt t.:u it re~~::rved by C'Mt, 1U Eas~.:m~m On~ ( Nfi> s 1 ransmisswn Corridor Easement' hem 
I in the LeWiston Fa lls Ol:t.'tl, 
thence ca5terl) acrose; th~: L\ndroscoggiu Rl\ ~.r loan angle ~t mcture labeled 'NEW 2" ith 
coordmates of X (Eastin~) 2ll3~429. 32 Y (Northing) 462059.796located on F<'x l~lan~ so 
cal led , in substanually the cum ... -nt lo~.atiun (ll SUtJt:lllrl:! 6 l8 ofCMP s s.aid <)ection 148 
Spare Circuli . 
thence conumung ~.,,t...,tet1~ ac.:ul~ ... 1h1. \nJr\l:.-..oggm !{rver lOa pomt on he Lewiston sia~ ,f 
the Andn.lscoggm l{l\.cr to 1 'tructut' hn ·led NF\\ I With coorclinat~(.,j X (Fnsling) 
2938938. I 37. Y !Northing• ~6.216~ .. 5:5 qud potnt bemg Structure T4 t~l CMP' !'> prop1"0: 
iVllddle Street Sub~o, t 'lUon. 
sa id -;trip of ~ ary mg wtdth bounded on the ~a!>terly a11tl we-:,tcrly ends h) the 169 5 f<X\l 

contour lme a~ ~hO\\ n 1r Shect '\ of 5 of a h ... L~" istnn 1-'aH.., P Jan Said East:ml.!ol ~I I ·\ 
subje~,..t to CMP ~ '- stin., ~·1s..:n ~m ril!ht ltlJ 'i~tiol" l -1~ a'> des~nbcd m -;ajd Ea~~.oment 
One· CMP " lf.!11hll11'" ion Cllmdrl bts~u..:nt. ltt•m I tn <-31d l C\\lSWn f- ~\Is lJ~L-d 

Ea~t:tllent...:. II B - ~rnp iJf land (l{' .1rvmg width lt,Qttcd b~l\\ l'Cn Island A venue. :-.\1 1.dlkd. 
in the Ctty o\ l C! \n.;tnn d Cb.tP's prnp• •l>CU Middk StH:d subs1atio11 b·.:gmnmg :n a '-trip 
of land over which Mr ha:. re~~r\ ed ctJ:.~,;tJl~.;nt rightt1 tn 'Eu:>L'tnent On~ CMP 
Transmission 'orndnr E"l:M '1cnt••. hl"m I 111 the Lewt'>l!ln Falls Det:d and l:\lending c!nstc:rh 
aero:-.~ the A.ndr(:lscoggm ~h e to the I t)Q 5 tootlontnur I me a-. shown rn Sheet J n ~of 
Le\\ iston htlh Plan. th1.. c.em~,;rlm..: of .ud ~trit' be111g up lo 50 tc~t. a<, llll.:!dsur~d a -t ;ght 
angle, either ::.1de of a c~vnterlmc b~gumu1g at an angk pniut (Structme I L Secuon l 44 't' Hh 
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coord inates or X (Easting) 29Jg73(:) M l Y (Korlh ing) 461405.197 at the cun·ent locallun of 
a steel mono-pole stntcture labeled T1 , Sccuon 144 on said ~wiston Falls Plan; then'" ... 
easterly :1cross the Andm~:~cuggm RiH.:r 111 'i stna .. ture labded "New T2" on the Lewtston 
mainland with coordtnatt:s of X (EH:.Lmg) 2tJ.38~45 .943. Y (Nonhing) 411 1782.771 ... nd 
continuing across anuthct P•1r1iun ot the Andmc;coggin River to a slructure labeled NF\\ 
TJ" with coordinate<> of X (Easling) 29lKll41J.727. Y (Northing) 462144 737 lot,;aled em land 
of CMP easterly of said l69.5 tool contour ltnc. 

Easement# II A and Eas!o!menl # ll B togdhcr comaining .45 acres of upland, more or le5:.. 
and shown on said Lxhibi! A, Page II auacht!d to this Ea::~ement. Coordinates in Maine! 
State Plane West, NA D ~3 Coordmat~ !:~}stem, VS Surve} Feel. 

Easement # 12 - A parcel or land loc ttcd in th~ city of LeWIStOn at tnterscction of Chapel 
Street Alley and Main ~trect. buund~ll 011 tht." south by Matn Street. on the east by Chapel 
Street Alley and on the 'csl anti north b) the proJect I unit::. of the Lewiston Fall Project a!> 
sho\\n on the said Lewiston Falls Plan c.onmini ng .I a~rt!~. more or less, and shown oo 
Exhibit A. Page I 2 .ttt.l~hoo tu this ca~ement. 

The rights grantt:d. Ct' n'·cyed und .1::-signcJ tn c.. MP :n the arc..3s desc.:rib~d ahovc incl ud~ anl1 

extend to said Easement #8 Ea"\. ncnt r-' 9 Ea:.~011.!nt ~ W, casement # ll A. Easement ? II B and 
Easement #12 the same rights~ f\:.'en ctl h) C MP Jll the L\;wist(,n Falls Deed in c asement o., ... 
CMP"s Transmission Corridor l:ascmcnl anJ !:>.lid l:::a'>etnelll #8, Easement #9. Easemenl =10 
Easement -til A Easenlt:ltt ~ I I B 1nd E:N!011.!nt ~ 12 <:hall be subject to JIL of the terrn:. 
condition<; and .:nvenanb by and b~.;.t\\C\.:n Bruukfiel<.l aml C'MP 1.s set forth in the l ewiston Fall~ 
Deed and the CSIA. 1 he ten i\5 • .mu em ~!"lJilt~ ol thts. East:mcnt arc intended to b1. con~i~ren , 
'' itb the provis1ons of tile 0'-"Cds To h· ·.._,tun that the tem1s nnd covcnanl'\ or this Eascmcm 
arc 1nconststcnt ' ·itlt h(; lerms !!.c. lorth •n thL Dc.:l."d!--, the umns and covenants ofth i~ E:J:;~m~o.t• 
c:.haU control. 

l-asement ;- L3 - A ,jfry-lool "itl!! e<l.;cmcnt Cor mgrc-.s and egres<> over land of a.-~oJrfidd 
located nnnherly of but nut ndjm:ent tO. the! Deer RJp<, Ai..CI:!SS Roacl in «< 1c City o Aubun 
beLng so much nfBnlokficld"s land lying wrthut twctlly- li\\; fe.:t ot'n t:Cnlt::rlme d~.:.ennc:d J" 

lollo" s. B~gm.ning 11 a 1 nnl (>n the\\ e:>t~m I me ofBr<1nkndd land, sai<1 point b~mg 
wcnt::r -ti"c feet southerly .>t ... ~ t)OI! bounlllllarktng tin angle JJl snicl westerly hn~.! and lis 

bei11g onc-h11ndred and .cv~.-mv 1\'ct, more or IC'\s. caslcrly of Structure 47 described h~.·t\;tl 
thence c.t~terly Ollt. -huntlh!cf ..tOl. tift~ feet, ffil'!<: ot \e""· to a cun c to the ng,ht· th~:t•ce 
soutb\.vestcrl) nnd snurh\.!1"1,) live-hundred anJ tim) fcc! l mon.: or le"'" to th~ ca~tcrlv I me. )f 
C\IIP"'i t:'(JS!Jng tran.,uu~::.lln lin..: c.l cmcnt tnr S~.;cltun --45 and 46. contaming () (} I< rl.!s. 
mort" or le·,~ olnd ~1 11g :t:, ~ht..mn orl r'..Uubit \, Pug'- 13. attached to thi ' Ensemu1.. fh'
nghLs granted Ul tlu) Eu:_.. m.:mul3 .,hJU '>~ \h~; Silm~: nghtc; n::tJcn ed by CMP Ill ht.. ( ,tlf 

Island Det:J 1n Fasl'"tnt:Jl ' R· A r:css Way .. ta~cmc:;nt and -;a1d Ea..,t:ment rit 3 shall~ ~UbJc-.:t 
to all ~1[ the t~.mb llltld rio l' :md .:uvt:thtnls by and between Brookfield and CMP ..t:o ., ·~ 
toJlb m the Gulfll;lanr\ 0 :d and the CStA cx~c::-pt that Hrooktield shall tla>•.: nl •hhg<>tinn 
to mamtain lmduding s 10\\ n.:mo,al} repair nr rep lace any roadway or unpro., cmcm.: .. r 
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any kind or nature made by or through C M P \\ tlhin the I imits of said Easement # 13. Ct-. 1 p 
shall have the responsibilil). but nul the obltgallon. to maintain, repair or replace any 
roadway or improvement of any k.tnd ur nature made by or through CMP within the limtts ,,f 
said Easement # 13. 

Easement # 14 - A strip uf lnnd of vmymg width loca ted easterly or the North River Road itl 

the City of Auburn bemg up to 12 5 feet ~b mca:sur\;d at a nght angle. from eithl!r c;idc: ul a 
centerline bcgilllling at C'MP" s Deer Rips Suh,tation and extending northerly and west~:rl} L\l 

~orth River Road. :.aid C~1ttcrlinc dt!~cnb~:d a::. f0llo\\s: Bcgi.tu1ing at CMP's Deer Rips 
Substnt ion. thence lu Stn1c1ure I lolJtl!d '' uhin CMJ>"~ easement for Section 255 ,vith 
coordtnatcs of X (F(C;ung) 294275 I 506 Y (Northmg) 474535.785: thence northt!rly ro 
Structure 2 wid1 coord inates of X (Easting) 2942750 574, Y (t orthing) 474680.930. thcnc~· 
no1therly to Stnlctun. 3 \\ ith coordinates or\ (l-asting) ~942712.502. Y (Notthing) 
474812.539 rhence northcdy tv Stn1d111~.:"' wnh coordinate::. of X (Ea~nng) 2942716 54fl Y 
(Northing) 4 74901.521 thc:nce Wt;Stc:rl) t' ~true tun.: 5 with coordinates of X (Eastmg) 
2942638.180, Y (Northmg) 4 74946.217 thence northwesterly along the southerly ~idl! of 
the Deer .RJp~ Acces::. Road to ~uuctur .. 14 n~::11 \forth Ri ' er Road with coordmatcs of~ 
(Easting) 2941373 886. 'a (NortllmgJ 47"i384.3ll, th.:ncc noltherly at.:ross Deer Rips .\ccc.,c; 
Road to Structun .. 14S Located on hntl ol Hhcrs \\1th coClrdinatt:s of X (Easting) 
2941360.795. Y (Nonhing) 475451. 50~ .. both~.; fpii(N ing two areas, both being up to 12.5 
feet wide. as measured at a nght angle ti·,,m ~nhcr <;td~.: of their respecli\·e centerbnes; (i) 
Beginning at Structure 4 de::~cribed ho-..c: lh~nc~.: north ..... asterly to th~ SeGtion 255 eas(!mc.:nt. 
said centerline passing through Smu .. turc .tS v ith ~.-oordinates of X (Ea::~ting) 2942751 4-t4 
Y (Northing) 474946 l85· and (ii) Beginnmg ut ~lnt~:turr; 14. descnbed nhuve, and 
contlllutng north\\ ¢.-h:rl) lo 'Jorth Rt\ t:r ~o:>d, the Ct!nh:rlinc being a ~ontmuation of the lin 
b~._)m StrucLUr~: 5 dt:~cnbed ttbov~..-. It -;ntd Su uctutc l 4. all being as shown on Exl11h11 A. 
Page 14. au ached to 1 hi.c: E~-. ... mt.n' and ha\ ing a total .trea of I .4 acre.~ more or les . 
Coordinates in Vfruw. Stut~: Plnn\; \\ e~t. ~AD ~3 Coordinate Sy:Hem, US Survey F~:t: l. lb~ 
right:; grc1nted in th1. l:.a:.em~:nt- 14 -.hut b~.; thL ..,amc: nghts rescn· ~::d by CMP ·Jl he(, llf 
(-;land Deeclm Easement Tluee \ Jtiht) Easement <tnd sa1d Easem~111 ~ 14 shall he <\Uh!eCllu 
a ll Clf"the terms. <:tJndttmn ... and ccJ· t:natH h} 1no betw~cn Brookli.dd ·md C'MP 1<1 'l!T ('.l1h 
m lh~ Gult Island Det:.cl nd h\.. (.~I '\otwllh~t<Jndmg uny llf the for~.:going. C\tfP agr~t:" 
thnt tht: matntenanct.. rep.1ir am.i rcpln~.~.:·mcm ol hutldmg:;.. "Lrucrurt'~ and imprm ~mem:-. 1<' 

the CAtent cmrently ~~l'>l tng Jrtd ~uh:-..t.mtJally a" '- ll rr~ntl y It)~.-a ted as of tlu.: date ol thl~ 
Ea.,ement "'hall not b\.. nwhthited under thu. pJragmph 

Brookfield also gmnlS ~om.:}:. and assignsl< CMP A) th~ '<ame nght~ iu tas~tm.nt~ to 
Ea"~::ment .,.- dl\d Ea..,t:.:m~.;n t ·J..: iloS n:M!'rh!d h .. (MP ll11hL ()ul f !c;lnnd l)...:ed Ln casem~.:nt f(lUf 

Ve~wwti<;n Cuunol in Eusemc,• Etght. ,cl ·:-.s W<t) Ea"c-nw nt, and in Fu'>L:tn<..nt "'ine 
<:>tunnw~uer Dt .'llfMgc, antJ (H) tal! sam~ tght• ·, 1 asc:ml.nt ,-r. X lu ~a:.emcnt (i 12 o « rc,~n. e.J bji 
( MP 111 tht: Lo:::w1.-..cnn F.-.11~ Dt."t:d in Ea!>t:tnc:ml-our vcg~:: t .1tl()l1 Control. Eu:-.emcnt Fk,co 
Ac~:l!:ss 'vvay; Lt:.t:tni!Dt ;mu Ea<> .. m~;nt t hirtc..:n· \wrmw 1\l..r Dnunagc. satd nghh nn~ 

ed~~rner.tts also bcmg ~cl nnth in 1hc Deed~ and c11\! htl ~Ill C.\ tended 10 tht! ct tiditim al Ea~Cith nt 
\Jed~ <.1~:-.\.:rib~J 1bo\ \: . . , ht.. lt:rms nnd covl.!nants uflhts hast!ment an.: 1ntended I• ht: ,n,t'it-:nt 

with the provtstons of the D~-'Ccb. To the t:X.l.:!tH th.tt .bt: lt:rm~ and covenants 0C this East:mt:nl 
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are inconsistent wi th the terms .;et forth in the DceJs. the terms and covennnts of this Easement 
shaJJ control. 

Brookfield makes no aepresentation or\' ammtics to CMP as to the ownership or stare of t'lle of 
the Easement Are<1s and rhe easement nghts i..OO\ eyed herein are on ly to the extent 0f 

Brookfield':> interl!st in the Eal>cme:nt Area5 CMP shallt1erfom1 its own due diligem.:c Lo 
detennine whether lhL ~.onsl!nt t•f any additional Panrcs ate necessary to obtain the cascmtnt 
right5 over l11c Easement Areas, 

Brookfield r~senes th~ right to use th~ Ea<.c:mcnt Ar.:as tor any use not inconsjsrcnt wtth tlus 
1-:asemcnt includ111g, wrthout limHation, an) u~~. in connection \Vith the op~ration, rnain tt!nan~.c. 

and repair of thc- Pro1e<.;tS 

In the event of an inconsistenc) in thl. 1:-asem~..m Al~.;as legally described in this Easement and 
the Easement Areas depicted a._ em~ hutch~:il on Exhibrt f\ attached to tlus Easement, the 
location of the Easement At~' us -.ho\' n on l:xhihit A shall control and the Parties agree to 
e'<ecutc such com:dtve doc:um..:nts as n 'l..~l>ilf) 1.0 ~lSure the legal dcscrlpuous of the Easement 
Areas conform wnh the location uflh\: l::.a:.~..m~nl Areas as sho•vn on Exhibi t A. 

COVlo.:NAI\IS 

CMP and Brooklield ad..nowledg~ th '' tht! Easement Are<~s are a ponion or the lnnd 
subject t& a licCJl'-e is.'>Uetl hy Fl:RC !01 rhc... Lcwr..,to n Falls ProJeCt No. 2302 and \.ulf 
fsland. D...,w Rip-, and A'l(lr tM.:oggin } Prc'lJc::d ~o. 2283 ( hcrt:inafter the ··Proje~ ~:. 1r 
'·ProJect") whrch ProJect are ::.ubJccl 111 tM lt.:rms and conditions (If the licenses fur :.lH.:h 
ProJects (collcctivdy. he FERC License } any amendments thereto or rcne\,·als ond lo 
such orders as rna} be ..,,uetJ by FFRC lwrn time to time. CMP and Brookfield agre~.; !hal 
the Ea:.ement Area:. cnmcjeJ hc:r~m a1e "ubjc:ct tu t.h~ tcmm nnd conditions > the FERC 
License and tbl: folio~' mg .:m ~nm t'>: 

1. 1hnt th~.! use 'lf ll ~ Ea ement A.t~J.., hJI nm cndHng'-'r health. create .1 rUis:tn -.... ut 

otherw rsc be ancompJtrblc: \\ ilh 0\t:rall fERC PH>jeet '\io 210.? •u1tl Ft:RC Prorat. o. 
~283 recreaticmaJ .J~c 

11. ·n1m CMP ~h3ll ak" 111 re • .,~.mabk pn:cauriofl::. to in:.un: tbat the constntcti('ln, 
o.po.::rnt1nn and mwntcn.tll~e o' lhc ..,tJ'l.u.ture:-. t>r J~1dhti~.o.s p~;;rmim::d under rhi-., l::ascml.'nl 
wil l Ol:CUr 10 a manl'\~ that \\il l prok~.:l th~ -.L:cmc. recreatiOnal and em itoorn~rmtl 
'al ue~ nf the PrOJC:Ct nd further -.hall a~umt: full 1espunstbtlity lor any discha ge~ 
tnlo the ProiL'I L sy-,tcm 'HI 

111 . J hat C'MP shall n"lt undul) rc::.tncr publi~ tt,;Ccss (e\ Project Waters (as dcfinoo 111 rne 

rER.C lrct:ns~). 

The Parties her~:b acknO\\ ledg1. ~o, ~n.m ami agn.:~ that ( 1) the tenm. and linutatlCin 11f 

the CSlA detln~ (Crl m cu.mmung re.:>porNbt llri~..:'> and oblig.atmtt::. ~..1r tne Panu:: wnh 
resped to the use f and d\.'~C">S to the othcl Pany':; pr"perty, assets :U1d factliLJe mdutlttlli! 
but not limitoed to. t'h! Elisem~:nt Arl!:.tS lrit to lbt: ex tent applicatJle, the l~ls und 

P:Jg,· lu ot I-I 
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conditions of the CSI A. are incorporutL·d by reference and shall be gi ven full forcl! c.~nd 
effe(;t and intended to apply to all L!ascml!nts granted herein notwithstanding any pt\l\"lsion 
to the contrary in trus Eas~mt!nl. and ( 111) th~o: tenn~ of the CS!A and this Easement shall be 
construed sut.:h that all of th~ tc1 ms or tlw CSIA and th1s Easement shall be given lull for~.:e 

and effect to the greatest exh.;nl po<;stbk. 

Except as otherwise speliucally pro\ ide\! in this Easement, to rhe \!Xlent that any or 111.: 
terms 1.)l the CSIA arc di~ctlv inconsJ-.;ll.!lll With any of lhe terms of thi:.- East.ment the 
terms of the: CSIA shall cootJol For the purpos~s ot th1s Easement, terms <lf tht; CSIA .1nu 
this Easement shall bL deemed tlin!t.:tly inconstslent" if giving lull efle<...l to such leon~ 
would be imposstbk, tllog~eal. or .thsUJd. 

In ,tddition to the above co"enants .md agrt:emcnls. CNO> l"urther covenants and agrees as fo lio\\ ~: 

CMP shall k~::cp the Easement An.a-. Ire~ ofany <md all mechanics· , material ~uppl11.:rs· , 
and other liens arisinb lUI of an) \\Or!..., labor Jone. services performed, or matl'rials 
furnisl1ed for CMP or "t') LOnlractor'> '' ~c•nsultants or clairnecl to have been fumisheu for 
CMP or itll contractors c1r consult~tn~: 

As soon as practicable. C MP c;ha.U m.llity 13J<1oktield and be responstble for the cleanu.p uf 
any spills or dtschurges >l J.ny o,ck -.pectal or llaJarc.lous. subst<U1CC:>, wastes or m<.~leri-llc;; 
onro Project Lands or Wat~f!> (as ldincd in thl! FERC' Li~cnse) as a resulr of 'lctivitie.::. 
u'>socialcd Wtfh the constru~~.ut)t t:mo\ tl. rcconstructton or maintenance of rue factltiH! • 
slope and dramagl:.' cac;t!'menls. and an) lltht:r tacil!ties installed by or on behalf of C\lfP 
within the Easement Ah.J<;, 

F;,cept a::; expre<;sly pcn·1ined .m'' in a~.corcianc~ with the CSLt\ , that CMP will not, n the 
excrci:-e 1.1f ll'> rights uoder h1s Ea'itm~nt mt~.-rfer~ wtti t ProJe~t operaraons nor mtc:li"en. 'liltll 
or datrn any cl~1mage!> il'>.'iodateo \\ llh l MP s us~ nr ;my of Brookficld ·s nghr~ inclm.ling 
wttlwllt limitalton \\ utt:J •nd llowagl" nghts· and 

1\Jolwirhstanutng an:· prt •isinn CCtlltaiued ir. thts E<h1.:ment. Brooklietd. it<; succe.%1,r, and 
"'~tgns . shall have the .,ght to p<!rform an\< Jnd 'ill se ts re~tlltred by an ( Hdt:.l N n!hcr 
dir~::<.:tJ\ e t'f fER(' or it<; S\ CLC:.~ur lTt:ettnb lhc Pru]\!Ctl). v ithout th~.: prior opprO\ a! of au~ 
Party to this F asernetlt <' all) otlwr p~rsn•l 

Rdcren-:c" to Brookfield u 1d ( Mf hct~::1n sh,tl includl! their respeLt1ve su c~.:~:'<.,:,ors. e>-.cculol"">. 
aflilJatc:-, m ass1gns. 

[Signarure Pag'-' l·nllt>\'t s] 
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IN WITNESS WHEREOF. the said BROOK.fiLLD WHI fE PINE HYDRO LLC has caused its duly 
authorized representative to srgn this E.'\Sement and affix its corporate seal hereto thts _1....1L:.._ 

day of l\.N='r.-0av '\ , 2014. 

B ROOKFIELD WHITE PINE HYDRO LLC, 
a Delaware limited liability company 

STATE OF MAINE 

Kennebec County, ss: 

The above named C. Tood Wynn. Vice President- Northeast Operations personally appeared 
before me and acknowledged the Jbovc mstrument to be his free act alli1'deed in his said 
capacity and the free act and deed of sasd corporation. ) 

{.,~)t!p/!i£2 
Notary Publtc/Mame Attorney at Law 
Printed Name 
My commission expires: 

~ fONYA ROBERT 
"• C• t•r'-' P ,J b ltc·Mc! 

1 
'-111 Comrrn ssion cxp,, ~s 
Decerr~bet 21, 2019 

ll<tn • l'> "f 14 



CMP'S ACCEPTANCE 

The said Centra l Maine Power Company hereby acknowledges its acceptance of the Easement Deed 
and its agreement to tbe tenns, conditions and provisions set forth therein and has caused this 
instrument to be executed by Eric N. Stmnetortl, Vice President - Treasurer, Controller & Clerk, 
this 141

h day of November, 2014. 

STATE OF MAINE 

Kennebec, ss: 

CENTRAL MAINE POWER COMPANY 

£~~ ~- • 4--L--" 

Brrci'kti11J1d0fd 
v Vice President - ·1 reasurer, Controller & Clerk 

November 14, 2014 

The above named Eric N Stinneford Vice P· ~sident-Treasurer, Controller & Clerk, personally 
appeared before me and .lcknowlcdged the above mstrument to be his/her free act and deed in 
his/her said capacity and the free act and deed uf s<ud corporation. 

Pn nted Name: Rhonda C. Gillespie 

Pug~ 13 ~r 1:1 
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CMP's ACCEPTANCE 

The said Central Maine Power Company hereby acknowledges its acceptance of the Easement Deed 
and its agreement to the tenns, conditions am.l provisions set forth therein and has caused thjs 
instrument to be executed by Douglas Her! mg. Vice President - Special Projects, this 17'h day of 
November, 20 14. 

STATE OF MAINE 

Kennebec, ss: 

C ENTRAL MANE POWER COMPANY 

November 17, 2014 

T he above named Douglas Herling, VJcc Prc~ident - Special Projects, personally appeared 
before me and acknowledged the nbov~ mstrument to be his/her free act and deed in his/her "aid 
capacity and the free acl and deed or said corporation. 

t£kt-dt<- C' ~ 
Notary Public 
P rinted Na1 · · SEAt 

Pagcl-1-ofl-1 
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QUITCLAIM DEED WITH COVENANTS 

THE CITY OF LEWISTON, a body politic and corporate situated in Androscoggin County, 
Maine, with a mailing address is 27 Pine Street, Lewiston, Maine 04240 FOR 
CONSIDERATION PAID, grants to CENTRAL MAINE POWER COMPANY, a corporation 
organized under the laws of the State of Maine, with a mailing address of 83 Edison Drive, 
Augusta, Maine 04336, WITH QUITCLAIM COVENANTS the following described real 
propcny located in the City of Lewiston, County of Androscoggin, State of Maine 

SEE EXHrBlT"A" ATTACHED HERETO AND MADE A PART HEREOF 

IN WITNESS WHEREOF, the City of Lewiston has caused this inst~ent to be executed by 
Edward A. Barrett, its duly authorized City Administrator this~ day of October, 2014. 

CITY F;:-EWJST~ 

By: i;ttwd ~. 
Edward A. Barrett 
Its: City Administrator 

State of Maine 
County of Androscoggin, ss Octoberd 3 , 20 14 

The above-named Edward A. Barrett, City Administrator of the City of Lewiston, personally 
appeared before me and acknowledged the foregoing instrument to be his free act and deed and 
the free act and deed ofthe City of Lewiston. 

Before me, 

SEAL 

N~UbitJlttoJJika-
Name: 
My Commission Expires:------

CATHERINE L LEKBERG 
Notary Public Uaine 

My Commission Expires February 5, 2018 



EXHlBlT A 

A certain lot or parcel of land situated on the westerly stde of Middle Street in the City of 
Lewiston, County of Androscoggin and State of Maine, bounded and descnbed as follows to wit: 

Beginning on the westerly sideline of Middle Street at a point marked by a W' iron rebar found 
at the southeasterly comer of land conveyed to Lucien H. Clavet and Lauretta E. Clavet by a 
deed dated July 9, 2002, and recorded in the Androscoggm County Regtstry of Deeds tn Book 
5049 Page 064, 

Thence, southerly on a course ofS 26°-24'-49" E along the westerly sideline of Middle Street a 
distance of sixty-eight and thirty-eight hundredths (68 .38) feet to a point marked by a 5/8" iron 
rebar with survey cap #2117 found at the northeasterly corner of land conveyed to Central Maine 
Power Company by a deed dated October 30, 2007, and recorded in the Androscoggin County 
Regtstry of Deeds in Book 7294 Page 181; 

Thence, westerly on a course of S 63°-50'-40" W along the northerly line of land of Central 
Maine Power a dtstance of two hundred stx and three hundredths (206.03) feet to a point marked 
by a 5/8" tron rebar found; 

Thence, southerly on a course ofS 26°·09'-20" E along the westerly hne of land of Central 
Maine Power a distance of forty-one and twenty-one hundredths ( 41 .21) feet to an 
unmonumented point; 

Thence, westerly on a course ofS 63°-06' -10" W along the northerly line of land of Central 
Maine Power a distance of fifty-seven and torty-three hundredths (57 .43) feel to an 
unmonumented point located at the 169.5 ' contour (NGVD29 Datum), being the easterly line of 
land conveyed to Brookf1eld White Pine Hydro (reference a deed dated AprilS, 1999, and 
recorded in the Androscoggin County Registry of Deeds in Book 4207 Page 001); 

' Thence, northerly along the 169.5' contour, being the easterly line of land of Brookfield, a 
distance of one hundred fifty-one and sixteen hundredths (lSI 16) feet, having a chord dtstance 
of one hundred torry-five and eight hundredths (1 45.08) feet on a course ofN 28°-08'-1 2" W, co 
an unmonumented point located on the easterly line ofland conveyed to Franklm Property Trust 
by a deed duted September T 0, 1976, and recorded in the Androscoggin County Registry of 
Deeds in Book 1226 Page 330; 

Thence, northerly on a course ofN 25°-23 '-35" W along the easterly line of land of Frankli n 
Property Trust a distance of eighty-six and twenty-one hundredths (86.21) feet to an 
unmonumented-poinl; 

Thence, ~.:ascerly on a course ofN 64°-38'-41" E along the southerly line of land of franklin 
Property Trust a distance of fifty and thirty hundredths (50.30) feet to an unmonumented point 
loca1ed on the southwesterly line of land conveyed to CMP by a deed dated November 2, 2011, 
and recorded i11 the Androscoggin County Regis1ry of Deeds in Book 8274 Page 262; 



. . 

Thence, southeasterly on a course ofS 54°-34'-27" E along the southwesterly line of land of 
CMP a distance of ninety-seven and zero hundredths (97.00) feet to a point marked by a 3

/' iron 
rebar with survey cap #482 found; 

Thence, easterly on a counterclockwise curve to the left having a radius of two thousand twenty
four and nineteen hundredths (2,024.19) feet and having a chord distance of one hundred 
seventy-tour and nine hundredths (174.09) feet on a course ofN 75°-23 '-35" E and an arc length 
of one hund•·ed seventy-four and fourteen hundredths ( 174.14) feet to the point and place of 
beginning. Containing 31 ,4 17. 79 square feet (0. 721 acres) of land, more or less. 

Reserving a utility easement 15' in width for the purpose of maintaining, repairing or replacing 
an existing sewer line leading over the westerly portion of the herein conveyed parcel of land, 
the centerline of the said easement is more particularly described as follows to wit: 

Beginning at an unmonumented point depicted as Point A on the referenced plat below, located 
on the easterly line of land as conveyed to Franklin Property Trust by a deed dated 
September 10, 1976, and recorded in the Androscoggin County Registry of Deeds in Book 1226 
Page 330, said point being located on a course ofS 25°-23'-35" E from an unmonumented point 
located at northwesterly comer of the herein described parcel of land; 

Thence, southeasterly and southerly on the following two courses: 
S 53°-42 •- J 7" E six.ty-six and eleven hundredths (66.11) feet; 
S 23°-42'-03" E one hundred thirty-four and seventy-one hundredths (134.71) feet to a 

point loc~ted on the northerly line of land conveyed to CMP by a deed dated October 30,2007, 
and recorded in the Androscoggin County Registry of Deeds in Book 7294 Page 181, said point 
depicted as Point B on reference plat below, being on a course of S 63°-06' -1 0" W along the 
northerly line ofland ofCMP a distance of seven and one hundredth (7.01) feet from a W' iron 
rebar with survey cap #2J 17 found; 

Bearings are referenced to Grid North. 

Reference can be made to a plat entitled "'Boundary Survey Prepared For the Acquisition of Land 
By: Cenlral Maine Power Company from: City of Lewiston'', dated October I 5, 2014, as 
prepared by Sackett & Brake Survey, (nc., Project Number 2014182, to be recorded in the 
Androscoggin County Registry of Deeds. 

AHDROSCOGGIN COUHTY 
TINA " CHOUINARD 
REGISTER OF DEEDS 
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Exhibit A, Page 11 
I 

Easement #11 A, Easement #118 
/ . 

/ 

/ 
1/ 

LEWIST;ON 
I 

STR. # X EASTING (FT.} Y NORTHING (FT.) 
EXIST. T1 2938736.661 461405.197 
NEWT2 2938845.943 461782.771 

----. 

EASEMENT #11 INFORMATION 

APPROX. 0.45 ACRES "" '· 

NEWT3 
NEW1 
NEW2 
NEW3 

2938949.727 462144.737 
2938938.137 462168.855 
2938429. 132 462059.796 

• 2937879.175 462065.963 
EASEMENT #11INCLUOES ALL AREAS ON MAINLAND BELOW BROOKEFIELD FlOWAGE RIGHTS OF 
ELEV 169.5' EASEMENT AREA EXTENDS ACROSS ANDROSCOGGIN RIVER 
SKETCH DOES NOT REPRESENT A SURVEY 
SKETCH TO ACCOMPANY DESCRIPTIONS OF EASE~NTS. 
EXISTING EASEMENT WIDTH OVER RIVER NOT SHOWN ON PLANS OR MENTIONED IN DEEDS. 
EXISTING EASEMENT WIDTH OVER RIVER ASSUMED 50' EITHER DIRECTION FROM CENTER 
CONDUCTOR PER CMP T-56 STANDARDS. 

1 
I 
I 
I 

J 

~ CENffiAL MAINE 
~POWER CO. IUSA ENGINEERJNG 

SECTIONS 144 & 148 
EASEMENT 1111 SKETCH 

LARR.ABEE ROAD SIS TO MIDDLE STREET SIS 
IBERDROLA USA 
8 8/01/14 TRC Re-Issued Final TRC DR. BAF!TRC FILE:: I 

J---::7.....1-1 4-"':/~021:::-1~4-r=:T=R~C +R="e'-'-l~ss:.::u.=ced'-F:::7'in..:.::a-:-l -----------t-:::Tc:::R~C +-:::-:CK~. - CRP!TRC NO. RE

8

. v I 
6 . 3/26iM .r.Bf. Re-Issued For Review TRC IIPP. 155636-SK29-SH 11 

REV. 01\TE BY DESCRIPTION APP. DATE: 11113/12 SCALE: 1"'=200' 



Ciry of l-ewi.\ftJ/1 AIIJIIicc/lirm ji1r All/ended Cunditi(Jilal Use f>£'1"/llit 
Middle Strel't Subsrati011 f>rojecr 

EXHIBIT 8 
DEP- Natural Resources Protection Act Permit 
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July 2015 

Central Maine Power Company 
Attn: Gerry Mirabile 
83 Edison Drive 
Augusta, ME 04336 

RE: Natural Resources Protection Act Application, Lewiston, DEP #L-25129-2F-G-N 

Dear Mr. Mirabile: 

Please find enclosed a sigued copy of your Department of Environmental Protection land use 
permit. You will note that the permit includes a description of your project, findings of fact that 
relate to the approval criteria tbe Depattment used in evaluating your project, and conditions that 
are based on those findings and the particulars of you!' project. Please take several moments to 
read your permit carefully, paying particular attention to the conditions of the approval. The 
Oeprutment reviews every application thoroughly and strives to formulate reasonable conditim1s 
of approval within the context of the Department's environmental laws. You will also find 
attached some materials that describe the Oepa1tment's appeal procedures for your information. 

If yon have any questions about the permit or thoughts on bow the Depa1tment processed this 
application please get in touch witll me directly. I can be reached at (207) 446-1586 or at 
beth.calh1han® maine.gov. 

Sincerely, 

~C~~· 
Beth CaJlahan, Project Manager 
Division of Land Resource Regulation 
Bureau ofLand & Water Quality 

Pc: File 
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SlATE OF MAINE 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
17 STATEHOUSE STATION AUGUSTA, MAINE 04333·0017 

DEPARTMENT ORDER 

IN THE MA TIER OF 

CENTRAL MAINE POWER COMPANY 
Lewiston, Androscoggin County 
LEWISTON LOOP MODrFICA TIONS 
L-25129-2F-G-N (approval) 

) NATURAL RESOURCES PROTECTION ACT 
) ADJACENCY TO PROTECTED RESOURCE 
) WATER QUALITY CERTIFICATION 
) FINDINGS OF FACT AND ORDER 

Pursuant to the provisions of38 M.R.S.A. Sections 480-A et seq. and Section401 of the Federal 
Water Pollution Control Act, the Department ofEnvironmental Protection has considered the 
application of CENTRAL MAINE POWER COMPANY with the supportive data and other 
related materials on file and FINDS THE FOLLOWING FACTS: 

1. PROJECT DESCRIPTION: 

A. History ofProject: lu Department Order#L-25129-TF-A-N/L-25129-VP-B-N, 
dated March 2, 2011, the Depat1meut approved the construction of a new 115 k V 
transmission line in two sections, known as Section 255 and Section 256, and the 
construction of a new substation, known as Middle Street Substation. Constmction of the 
transmission lines and the substation is collectively known as the Lewiston Loop project. 
Subsequent to original issuance, the Department approved seveJal other modifications, 
which include modification of the applicant's compensation plan from preservation of 
land to a contribution into the In-lieu-fee Program for impacts to a Significant Vema! 
Pool habitat, realigmnent of a portion of Section 255, constmction of additional off-site 
access to pole stmctures, constmction of in-con1dor access to pole stmctures, and 
vegetation removal within the transmission line coll'idor. Section 255 originates at the 
Middle Street Substation in the City of Lewiston, passes through the City of Auburn, and 
termu1ates at the Gulf Island Substation in the City of Lewiston. Section 256 originates 
at the Middle Street Substation and tenninates at the Lewiston Lower Substation, all 
within the City of Lewiston. 

B. Summary: The applicant proposes to incorporate and re-align two transmission 
lines, Sections 144 and I 48, into the Lewiston Loop project, modify the Middle Street 
Substation yard footprint, re-locate two Section 255 pole stmctures, re-design two 
Section 255 pole stmctures, and widen the Section 255 transmission line corridor. The 
proposed project can be seen on a set of plans, the first of which is entitled "Grading 
Plan", prepared by TRC and dated October J 3, 20 I 0. The proposed modifications are 
located in the City of Lewiston. The specific components of the proposed project are 
discussed in more detail as foJiows: 

Section 144. The applicant proposes to re-align Section 144 to connect the Monty Hydro 
facility with Middle Street Substation, rather than its current origination point at 
Lewiston Steam Substation. To achieve the proposed re-alignment) one single pole 
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structure will be re-located ( 144-2) and one new single pole structure ( 144-3) will be 
constructed to bring the transmission conductors into the Middle Street Substation at right 
angles. The pole structures will be constructed approximately 40 feet and 27 feet, 
respectively, from the Androscoggin River. 

Section 148. The applicant proposes to re-align Section 148 to cmmect Great Falls 
Substation with Middle Street Substation, rather than its current origination point at 
Lewiston Steam Substation. To achieve the proposed re-alignment, one new single pole 
structure ( L 48-l) will be constructed and one H -frame pole structure wi II be re-located 
(148-2) to direct the transmission conductor between substations. The pole structures 
will be constructed approximately 25 feet from the Androscoggin River, and 
approximately 1 0,740-square feet of capable upland vegetation within 75 feet of the river 
will be cleared as a result of the Section 148 re-alignment. 

Middle Street Substation. The applicant proposes to modify the previously permitted 
design of the substation yard by replacing riprap along the substation sideslopes with 
retaining walls. This modification will occur within the previously permitted substation 
footprint and cause no direct impact to a protected natural resource. 

Section 255. The applicant proposes to alter the location and design of the four pole 
structures. Single poJe structures 1 and 2 wm be re-located to accommodate dead end 
stwctures within Middle Street Substation and single pole structures 7 and 8 will be re
placed with shorter, wider H-frame stTuctures to accommodate medical helicopter flights 
from a nearby hospital. The applicant fin1her proposes to expand the transmission liJ1e 
corridor between Structures 6 and 12 an additional ISO feet in width to provide a safety 
setback for the new, wider Structures 7 and 8 and for the trimming of overhanging trees 
and removal of danger trees. The pmposed modifications to Section 255 will cause no 
direct hnpact to a protected natural resource and the closest pole structure (2) will be 
located approximately 90 feet from the river. 

The applicant does not propose any modifications to the Section 256 transmission line. 

C. Current Use of the Site: The proposed project is co-located within an existing 
transmission corridor. Portions of the transmission line corridor are surmunded by a mix 
of urban development and mral residential areas. OU1er portions of the cotTidor are 
wooded or follow an existing railroad corridor. 

2. EXISTING SCENIC. AESTHETIC. RECREATIONAL OR NAVIGATIONAL USES: 

In accordauce with Chapter 315, Assessing and Mitigating Impacts to Scenic and 
Aesthetic Uses, the applicant submitted a copy of the Department's Visual Evaluation 
Field Survey Checklist as Appendix A to the application along with a description of the 
property and the proposed project. The applicant also submitted several photographs of 
the proposed project and aerial photographs of the project site. Department staff 
previously visited the project site on January 31 , 20 II during its original review of the 
project. 
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The proposed project is located adjacent to the Androscoggin River, which is a scenic 
resource visited by the general public, in part, for the use, observation, enjoyment and 
appreciation of its natural and cultural visual qualities. Some upland vegetation adjacent 
to the river will be removed. The pi'Oposed project will be located within portions of an 
existing transmission line corridor and substation yard. The proposed project is primarily 
surrounded by a mix of industl'ial development and urban res idential areas, and a portion 
of the project is parallel to a railroad corridor. Large stands of vegetation wiU remain in 
these areas to obscure views of the corl'idor from roads and protected natural resources. 

The proposed project was evaluated using the Department's Visual Impact Assessment 
Matrix and was found to have an acceptable potential visual impact rating. Based on the 
information submitted in the application, the site vis.it, and the visual .impact rating, the 
Department determined that the location and scale of the proposed activity is compalible 
with the existing visual quality and landscape characteristics found within the viewshed 
of the scenic resource in the project area. 

The Department did not identify any issues involving existing recreational and 
navigational uses. 

The Department finds that the proposed activity will not unreasonab ly interfere with 
existing scenic, aesthetic, recreational or· navigational uses ofthe protected natural 
resource. 

3. SOIL EROSION: 

The proposed project will be constructed utilizing the same previously permitted erosion 
and sedimentation control pJan which wiiJ be implemented for the construction of the 
overa ll Lewiston Loop project. This plan is detailed in a document titled, 
"Environmental Guidelines for Constructi011 and Maintenance Activities on Transmission 
Line and Substation Projects," which was developed by the applicant and is based on the 
Depa11ment's Best Management Practices manual titled, "Maine Erosion and Sediment 
Control Blv'lPs," (March 2003). The etosion and sediment control plan includes measures 
to minimize the extent and duration of soil disturbance, preserve the integrity of 
environmentally sensitive areas, and maintain existing water quality. This is primarily 
achieved through sediment barriers, water diversions, seeding of exposed areas, mulching 
and slope stabilization, routine inspections during construction, and post-construction 
restoration monitoring. 

The Department's Division of Land Resource Regulation previously reviewed the 
applicant's erosion and sedimentation control plan and constmclion plan and did not 
identify any issues oa· concems with the applicant's plan. 

The Department finds that the activjty will not cause unreasonable erosion of soil or 
sediment nor unreasonably inhibit the natural transfer of soil from the terrestrial to the 
mat·ine or freshwate1' environment. 
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4. HABITAT CONSIDERATIONS: 

According to the Department's Geographic b1fonnation System database, there are no 
mapped EssentiaJ or Significant Wildlife Habitats located at the site. As part ofthe 
proposed project, some upland vegetation adjacent to the Androscoggin River will be 
removed. 

As described in Department Order #L-25129-TF-A-N/L-25129-VP-B-N, the applicant 
states that a 25-foot riparian buffer shall remain undisturbed on all waterbodies. 
Herbicide treatment, mixing, and storage along with vehicle maintenance, refueling, and 
storage will be strictly prohibited within the buffer. 

The Department finds that the activity will not unreasonably harm any significant wildlife 
habitat, freshwater wetland plant habitat, threatened or endangered plant habitat, aquatic 
or adjacent upland habitat, travel corridor, fi:eshwater, estuarine or marine fisheries or 
other aquatic life. 

5. WATER QUALITY CONSIDERATIONS: 

The erosion control plan referenced in Finding 3 includes measures to protect water 
quality during project construction. The applicant does not propose any in-water work or 
direct impact to a waterbody. 

The Department does not anticipate that the proposed project will violate any state water 
quali ty law, including those governing the classification of the State's waters. 

6. WETLANDS AND WATERBODIES PROTECTION RULES: 

The applicant proposes to place transmissjon line pole structures and c lear I 0,740-square 
feet of capable upland vegetation within 75 feet of the Androscoggin River. 

The Wetland and Waterbodies Protection Rules, 06-096 CMR 310, interpret and 
elaborate on the Natural Resources Protection Act (NRP A) criteria for obtaining a permit. 
The rules guide the Department in its determination of whether a project's impacts would 
be unreasonable. A proposed project would generally be found to be unreasonable if it 
would cause a loss in wetland area, functions and values and there is a practicable 
alternative to the project that would be less damaging to the environment. Each 
application for a NRPA permit U1at involves an activity adjacent to a protected natural 
resource must provjde an analysis of alternatives in order to demonstrate that a 
practicable allernative does not exist. 

A. Avoidance. No activity may be permitted if there is a practicable alternative to 
the project that would be less damaging to the environment. The applicant submitted an 
alternatives analysis for the proposed project completed by TRC and dated June 22, 2014. 
The purpose of the project is to eliminate the need for the Lewiston Steam Substation by 
transferring electt·ical service to the Middle Street Substation, to address electrical safety 
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issues concerns, and to provide a safe flight path for medical helicopters. The applicant 
considered several alternatives to the proposed project including a no-action approach 
and creation of a double circuit between Section 144 and Section 148. The applicant 
stated that a no-action approach would not achieve the overall purpose of the project and 
would not allow the applicant to maintain cotmection from the Monty Hydro facility and 
Great Falls substation to its transmission system. Fmther, creation of a double circuit 
would require an increase of pole structure height resulting in potential safety bazards for 
helicopter flight paths to a nearby hospital. In Jight of these considerations, the applicant 
stated that there is no other practicable alternative to the proposed project. 

B. Minimal AJteration. The amount of natural resource to be altered must be kept to 
the minimum amount necessary for meeting the overall purpose of the project. The 
applicant designed the proposed project to avoid direct jmpact to the Androscoggin River 
and to minimize soil disturbance adjacent to the river to areas necessary to reduce safety 
and stability risks and for widening of the existing corridor. As discussed in Finding 3, 
the applicant intends to implement several measures to minimize soil disturbance. The 
scope of the proposed project has been designed by the applicant to minimize impacts to 
the resource to the extent practicable. 

C. Compensation. In accordance with Chapter 310 Section 5(C)(6)(a), compensation 
is not required to achieve the goal of no net loss of wetland or waterbody functions and 
values since the project will not result in fill in the resource. For this reason, the 
Department determined that compensation is not required. 

The Department finds that the applicant has avoided and minimized wetland and 
waterbody impacts to the greatest extent practicable, and that the proposed project 
represents the least environmentally damaging alternative that meets the overall purpose 
of the project. 

7. OTHER CONSIDERATIONS: 

The Department did not identifY any other issues involving existing scenic, aesthetic, or 
navigational uses, soil erosion, habitat or fisheries, the natural transfer of soil, natural 
flow of water, water quality, or flooding. 

All other findings of fact, conclusions and conditions remain as approved in Department 
Order #L-25129-TF-A-N/L-25 I 29-VP-B-N and subsequent Orders. 

BASED on the above findings of fact, and subject to the conditions listed below, the Department 
makes the following conclusions pursuant to 38 M.R.S.A. Sections 480-A et ~and Section 
401 of the Federal Water Pollution Control Act: 

A. The proposed activity will not unreasonably interfere with existing scenic, aesthetic, 
recreational, or navigational uses. 
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B. The proposed activity wi 11 not cause unreasonable erosion of soil or sediment 

C. The proposed activity will not unreasonably inhibit the natmal transfer of soil fi·om the 
terrestrial to the marine or freshwater environment. 

D. The proposed activity will not unreasonably harm any significant wildlife habitat, 
freshwater wetland plant habitat, threatened or endangered plant habitat, aquatic or 
adjacent upland habitat, travel corridor, freshwater, estuarine, or marine fisheries or other 
aquatic li fe. 

E. The proposed activity will not unreasonably interfere with the natural Oow of any smface 
or subsurface waters. 

F. The proposed activity will not violate any state water quality law including those 
governing the classifications of the State's waters. 

G. The proposed activity will not unreasonably cause or increase the flooding of the 
alteration area or adjacent propet1ies. 

H. T he proposed activity is not on or adjacent to a sand dune. 

I. The proposed activity is not on an outstanding river segment as noted in T itle 38 
M.R.S.A. Section 480-P. 

THEREFORE, the Department APPROVES the above noted application of CENTRAL MAINE 
POWER COMPANY to make several improvements to the Lewiston Loop project as described 
in F inding l , SUBJECT TO THE A IT ACHED CONDITIONS, and all applicable standards and 
regulations: 

I. Standard Conditions of Approval, a copy attached. 

2. The applicant shall take all necessary measures to ensure that its activities or those of its 
agents do uot result in measurable erosion of soil on the site during the construction of 
the project covered by this approval. 

3. Severability. The invalidity or unenforceability of any provision, or part thereof, of this 
License shall not affect the remainder of the provision or any other provisions. This 
License shall be construed and enforced in all respects as if such inval id or unenforceable 
provision or part thereof had been omitted. 
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4. AJI other Findings of Fact, Conclusions and Conditions remain as approved in Department 
Order #L-25129-TF-A-N/L-25129-VP-B-N, and subsequent Orders, and are incorporated 
herein. 

THIS APPROVAL DOES NOT CONSTITUTE OR SUBSTITUTE FOR ANY OTHER 
REQUIRED STATE, FEDERAL OR LOCAL APPROVALS NOR DOES IT VERIFY 
CO.NIPLIANCE WITH ANY APPLICABLE SHORELAND ZONING ORDTNANCES . 

. fl4' 
DONE AND DATED TN AUGUSTA, lvtAINE, THIS J:L_ DAY OF JUt.. 'f 

DEPARTtviENT OF ENVlRONMENTA L PROTECTION 

Filed 
JUL 0 7 2015 

Stale of Maine 
Board of Environmental Prolcction 

,2015. 

PLEASE NOTE THE ATTACHED SHEET FOR GUIDANCE ON APPEAL PROCEDURES ... 

BC/L25129GN/ATS#79092 
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Natural Resources Protection Act (NRP A) 
Standard Conditions 

8 of8 

THE FOLLOWrNG STANDARD CONDITIONS SHALL APPLY TO ALL PEIUvllTS GRANTED 
UNDER THE NATURAL RESOURCE PROTECTION ACT, TITLE 38, M.R.S.A. SECTION 480-A 
ET.SEQ. UNLESS OTHERWISE SPEC If !CALLY STATED rN THE PERM IT. 

A. Approval of Variations From Plans. The granting ofthis permit is dependent upon and limited to 
the proposals and plans contained in the application and supp011ing documents submitted and 
affirmed to by the applicant. Any variation from these plans, proposals, and supporting 
documents is subject to review and approval prior to implementation. 

B. Compliance With All Applicable Laws. The applicant shall secure and comply with all applicable 
federal, state, and local licenscs1 permits, authorizations, conditions, agreements, and orders prior 
to or during cons111:1ction and operation, as appropriate. 

C. Erosion Control. The applicant shall take all necessary measures to ensure that his activities or 
those of his agents do not result in measurable erosion of soils on the site during the construction 
and operation of the project covered by this Approval. 

D. Compliance With Conditions. Should the project be found, at any time, not to be in compliance 
with any of the Conditions of this Approval, or should the applicant construct or operate this 
development in any way other the specified in the Application or Supporting Documents, as 
modified by the Conditions of this Approval, then the tem1s of this Approval shall be considered 
to have been violated. 

E. Time ti·ame for approvals. If construction or operation of the activity is not begun within four 
years, this permit shall lapse and the applicant shall reapply to the Board for a new permit. The 
applicant may not begin construction or operation of the activity until a new permit is granted. 
Reapplications for permits may include information submitted in the initial application by 
reference. This approval, if constmction is begun within the four-year time frame, is valid for 
seveu years. If construction is not completed within the seven-year time frame, the applicant must 
reapply for, and receive, approval prior to continuing construction. 

F. No Construction Equipment Below High Water. No constmction equipment used in the 
undertaking of au approved activity is allowed below the mean high water line unless otherwise 
specified by this permit. 

G. Permit 1ncluded ln Contract Bids. A copy of this permit must be included in or attached to all 
contract bid specifications for the approved activity. 

H. Permit Shown To Contractor. Work done by a contractor pursuant to litis pem1il shall not begin 
before the contractor has been shown by the applicant a copy of tills permit. 

Revised (12/2011/DEP LW0428) 



DEP INFORMATION SHEET 
Appealing a Department Licensing Decision 

Dated: March 2012 Contact: (207) 287-281 L 

SUMMARY 

There are two methods available to an aggrieved person seeking to appeal a licensing decision made by the 
Department of Environmental Protection's ("DEP'') Commissioner: (I) in an administrative process before tlte 
Board of Environmental Protection ("Board"); or (2) in a judicial process before Maine's Superior Court. An 
aggrieved person seeking review of a licensing decision over which the Board had original jurisdiction may seek 
judicial review in Maine's Superior Couti. 

A judicial appeal of final action by the Commissioner or the Board regarding an application for an expedited 
wind energy development (35-A M.R.S.A. § 3451 ( 4)) or a general permit for an offshore wind energy 
demonstration project (38 M.R.S.A. § 480-H.H(J )) or a general permit for a tidal energy demonstration project 
(38 M.R.S.A. § 636-A) must be taken to the Supreme Judicial Court sitting as the Law Court. 

This INFORMATiON SHEET, in conjunction with a review of the statutory and regulatory provisions referred 
to herein, can help a person to understand hjs or her rights and obligations in filing an administrative or judicial 
appeal. 

l. AD I\ rTN1STRA Tl VE APPEALS TO THE BOARD 

LEGAL REF!i:RENCES 

The laws concerning the DEP's Organization and Powers, 38 M.R.S.A. §§ 341-D( 4) & 346, the /o,;/aine 
Adminish·ative Procedure Act, 5 M.R.S.A. § LIOO I ~ and the DEP's Rules Conceming the Processing of 
Applications and Other Administrative Matters ("CJmpter 2"), 06-096 CMR 2 (April 1, 2003). 

HOW LONG YOU nAVE TO SUD~nT A.i~ APPEAL TO THE BOARD 
The Board mu~t receive a written appeal within 30 days of the date on whkh the Commissioner's decision 
was filed with the Board. Appeals filed after 30 calendar days of the date on which the Commissioner's 
decision was filed with the Board will· be rejected. 

HOW TO SUBI\llT AN APPEAL TO THE BOARD 

Signed original appeal documents must be sent to: Chair, Board of Environmental Protection. c/o 
Depatiment of Environmental Protection, 17 State House Station, Augusta, 'ME 04333-00 17; faxes are 
acceptable for purposes of meeting the deadline when followed by the Board's receipt of mailed original 
documents within five (5) working days. Receipt on a particular day must be by 5:00 PM at DEP's offices 
in Augusta; materials received after 5:00PM are not considered received until the following day. The 
person appealing a licensing decision must also send the DEP's Commissioner a copy of the appeal 
documents and if the person appealing is not the applicant iu the license proceeding at issue the applicant 
must also be sent a copy of the appeal documents. All of the infom1ation listed in the next section must be 
submitted at the time the appeal is ftled. Only the extraordinary circumstances described at the end of that 
section will justifY evidence not in the DEP's record at the time of decision being added to the record for 
consideration by the Board as part of an appeal. 

OCFI90-1/r95/r98fr99/r00/r04/r12 



WHAT \'OURAPPEALPAl'ERWOIU< MUST CONTAIN 

Appealing a Commissioner's Licensing Decision 
March 2012 
Pag&2of3 

Appeal materials must contain the following information at the time submitted: 

I. Aggrieved Status. The appeal must explain how the person filing the appeal has standing to maintain an 
appeal. Tlus requires an explanation of how the person filing the appeal may suffer a particularized 
injury as a result of the Commissioner's decision. 

2. The findings, conclusions or conditions objected to or believed to be in error. Specific references and 
facts regarding Lhe appellant's issues with the decision must be provided in the notice of appeal. 

3. The basis of tire objections or c/za/lenge. If possible, specific regulations, statutes or other tacts should 
be referenced. This may include citing omissions of relevant requir·ements, and errors believed to have 
been made in interpretations, conclusions, and relevant requirements. 

4. The remedy sought. This can range from reversal of the Commissioner's decision on the license or 
permit to changes in specific penn it conditions. 

5. All tile matTers to be contested. The Board willlim.it its consideration to those arguments specifically 
raised in the written notice of appeal. 

6. Request for hearing. The Board will hear presentations on appeals at its regularly scheduled meetings, 
unless a public hearing on the appeal is requested and granted. A request for public hearing on an 
appeal must be filed as part of the notice of appeal. 

7. New or additional evidence to be offered. The Board may allow new or additional evidence, referred to 
as supplemental evidence, to be considered by the Board in an appeal only when the evidence is relevant 
and material and that the person seeking to add information to the record can show due diligence in 
bringing the evidence to the DEP's attention at the earliest possible time in the licensing process or that 
the evidence itself is newly discovered and could not have been presented earlier in the process. 
Specific requirements for additional evidence are found in Chapter 2. 

OTHER CONSIOEHA TIONS IN APPEALING A DECISION TO THE BOARD 

I. Be familiar with all relevorrtmnlerial in the DEP record. A license application file is public 
information, subject to any applicable statutory exceptions, made easily accessible by DEP. Upon 
request, the DEP will make the material available during normal working hours, provide space to review 
the file, and provide opportunity for photocopying materiaJs. There is a charge for copies or copying 
services. 

2. Be familiar with the regulations and lmt•s under which the applica/ionll'as processed, aud the 
proceduralm/es govemingyour appeal. DEP staffwill provide this information on request and answer 
questions regarding applicable requirements. 

3. The filing of 011 appeal does not operate as a stay to any decision. If a license has been granted and it 
has been appealed the license nonually remains in effect pending the processing of the appeal. A 
license holder may proceed with a project pending the outcome of an appeal but the license l1older runs 
the risk of the decision being reversed or modified as a result of the appeal. 

WHAT TO EXPECT ONCE YOU FILE A TTMF.LV APPEAL WITH THE BOARD 

The Board will formally acknowledge receipt of an appeal, including !he name of the DEP project manager 
assigned to the specific appeal. The notice of appeal, any materials accepted by the Board Chair as 
supplementary evidence, and any materials submi«ed in response to the appeal will be sent to Board 
members with a recommendation from DE.P stan~ Persons filing appeals and interested persons are notified 
in advance of the date set for Board consideration of an appeal or request for public hearing. With or 
without holding a public hearing, the Board may affinn, amend, or reverse a Commissioner decision or 
remand the matter to the Commissioner for further proceedings. The Board will notify the appellant, a 
license holder, and interested persons of its decision. 

OCF/90-1/r/95/r98/rS9/rOO/r04/r12 



IJ. JUDICIAL APPEALS 

Appealing a Commissioner's Licensing Decision 
March 2012 
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Maine law generally allows aggrieved persons to appeal final Commissioner or Board licensing decisions to 
Maine's Superior Court, see 38 M.R.S.A. § 346(1); 06-096 CMR 2; 5 M.R.S.A. § 11001; & M.R. Civ. P 
SOC. A pat1y's appeal must be filed with the Superior Court within 30 days of receipt of notice of the 
Board's or the Commissioner's decision. For any other person, an appeal must be filed within 40 days of 
the date the decision was rendered. Failure to file a timely appeal will result in the Board's or the 
Commissioner's decision becoming tlnal. 

An appeal to court of a license decision regarding an expedited wind energy development, a general permit 
for an offshore wind energy demonstration project, or a general permit for a tidal energy demonstration 
project may only be taken directly to the Maine Sup1-eme Judicial Court. See 38 M.R.S.A. § 346(4). 

Maine's Administrative Procedure Act, DEP statutes governing a particular matter, and the Maine Rules of 
Civil Procedure must be consulted for the substantive and procedural details applicable to judicial appeals. 

ADl>J'J' IONAL INFORMATION 

lf you have questions or need additional information on the appeal process, for administrative appeals contact 
the Board's Executive Analyst at (207) 287-2452 or for judicial appeals contact the colllt clerk's office in which 
your appeal will be filed. 

Note: The DEP provides this INFORMATION SHEET for general guidance on ly; it is not in tended foa· 
usc as a legal a·efercucc. Maine law govea·us au appellant's rights. 

OCF/90-1/r/95/r98/r99/r00/r04/r12 
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PAUl R LCPAGI 
liOVEI~'IOR 

Marth, ..?0 ll 

Central M::auH.; PowcrCumpan~ 
c/o Gerry Mirabile 
83 Edison Olive 
Augusta. ME 04336 

'\II\ I I 0Hv1t'\ IN I· 

fkpttrtOII.!Ill Of' l•nvin>lllllCllti!J )1 rO!c\..LHill 

DARRYL N. BROW'\~ 
COMMISSIONER 

RE· Natural Resourc.:es ProtcctJon AclApplit.:atmn, Lewisll.m & Auburn. 
#L-25129-TF-A-Nfl-25129-VP-8-N 

Det~r Mr. Mirabile: 

Pleas\! lind enclosed a signed copy of your Deparuncnt ofEJwlronmeutul Protection l;md usc pe1111it. You w1ll 
note thot the penn it mcludes a description of your project, findings of fact U1at relate lu the approval criteria 
the Departm~nt u:;ed in evaluating your project, and conditions thut are based on those tindmgs and the 
particulars of your project Please t:tke several moments to read your penuit carefully, paying parltcular 
attention to IJ1e cu11ditions of the approval. The Department reVICW!:> every application thoroughly and strives 
to fo1mulnte reasonabk conditions of approval within the context of the Department's environmental law!>. 
You will also fi11d attached some materials that desuibe the Depnrtment's appeal procedures for your 
infonnt\tion 

If yo11 haw :my questions about the penmt or thought.-; on how the Depnrtment pro~esse-d th1s application 
please gel i1t touch with me directly 1 can be reached nt (207) 446-1586 or at beth.callah<m@~maine . gov 

YNtrs sJncerel)l. 

6:x--;,..; C D.O ~.a).~ 
Beth Callahan. ProJect Manager 
DIVISWfl or Lil.J1U Resourct' Regula I lOll 
Bureau or Land & Watt:r Quality 

p<.: Ftl t> 



STAff:: OF MAfN[ 
DEPARTMENT OF ENVIRONtv!ENTAL PROTE< TION 

17 STATE HOUSE STATION 
AUGUSTA, ME 04333 

DEPARTMf-N I ORDf.R 

IN Ti ll · MATTER 01· 

CENTRAL MAINE POWER COMPAN\ 
1 ewtston and Aubtnn, Androscoggm Coun1y 
LEWISTO>J-LOOP PROJECT 
L-25129-TF-A-N (approval) 
L-2512.9-VP-0-N (appro\ al) 

l NATURAL REMHJRCES PROTECTIO~ 
) FRESHWATER WETLAND ALTERATION 
) STGNfFICA7'JT VERNAL POOL 
) WATER QUAUT Y CERTlFlC A TlON 

l FINDINGS OF FACT AND ORDER 

Pursuant to th t! proviSt()ns ol J~ M.R.S.A. St!ctions 4l-\O-A ~ se::g. auu Section 40 I ol the Feucntl Wutcr 
Pollutiun Control Act, the Department of Environmental P1otec1ion hns considered the application of 
CENTRAL MAINE POWER COMPANY with the supportive data, agency review comments. and other 
related materials on file and FINDS THE FOLLOWING FACTS 

I, PROJECT DESCRlPTlON 

A Summary The npplicanl propose!> to upgr•tde •I~ extstmg inm<.mtssion hne system m thl! 
City of 1 ewiston and City o f Aubum hy constructing a new 115 kV transmission lirte in two 
sections. known as Section 255 nnd Section 256. Tht.: applicant nlso propose:. 10 consuuct a new 
substntron. The proposed proJect can be seen on d set of plans. tht> first or whil.:h is entitled 
"Cemral Maine Power Company. lewiston Loop" prepared hy TRC and dated Octoher 13, 20 I 0 
The spcc1 tic components or Lhe propo!ied project are discussed 111 more dl.\tatl ns follt,\\!>. 

Sed1on 255. The .tppli<::-tnt propo~es tv construct a l I 5 k V abovcgruunJ transmtsStlHI I mi.!, 
known as Section 255 Sectio11 255 will 01 iginale allht' ptoposed M1Jdle Street substnt10n in lhl' 
C1ty ~·r Lewt:-.ton. tra\el north along tbl' Pan 1\m R<ulway road bet!. cn>sS the AndJoscuggti i RtVI:t 
at the Veterans Mcm1mal Bridge into the Ctty ol Auburn. and nm parallelll>r ''' o miks with the 
c:;..isling Sections 45 and -In lransmi~ ... inn lint:s hotl\ 1h1s pu1111. d new t:orndt'r will b~: 
L tmstructed forthe 1 I 5 k V l1 nc for <J distan...:c of two-llmdo; t'f n mtlc through WOliUS nnu t~mn 
li..:lu' and acws~ the mer agam u1 connect\\ ith the Ciull bland "uh>.lation_ Se<.: tion 255 wtll 
tnn.;; iSil'l r, l rok 'lnii.'UIH~' hmgle ;md ll·tranw) ,\I :m apprOX111l:lll' ht•wlll or~<; kel l he P<'k 
-:tmcnm.:s w d I he spat'~cl HHI 'iOCI kl't ap;ut 

"eel lOll 2"" \\ill pem1tii1Cittly till h·l ~qu,m~ lcet lll l<,tcsl~d ltt'-:11\\ ate• tlul' tn pian'lll<:lll nf t>nc 
P<'k ( PPic lf34} p~!rmancntlv nmH'rl ~45£•3 Sttunrc led Pl.- li:nesled lh·shwntcr Wl'l land~ to scrllb· 
lu uh ft t'Sh\\ <~lcr wdlancls due In dc:trlllg :ll"tl\ lltc-.. ;1nd kH1p11r;udy ·titer 4. H<X square ket ol 

IH'IIa11d~ due to a~·Lc!'.' t'"'l'I:Itcd wllh H'StHIIl:L' nos~iiii!S Sc:t'!HIII 255 '' iiiL·m..;!-. l\\cl\e st•ca111' 
Scvc:n t)llhose :.Hc:uns \\til rn[lllfl! sum\! rcmO\al olcm10f1~ \cgd.llii•ll Tht: rroro ... \:J pt{IIC(I 
~.,JIJ id,\t p~rlll~ll11..11tly .1 ll n ,1 pW(IIlll t<l tltt: ~50 fc11•l \'IIIIL.d t~lll'stn.d ho~htl.lf uf.1 signlfic:<llll 
'v1111.ll p1H1I .\pp1o\ul1.1h.:ly :.7,K1 7 '\lll·\n: lh•l t•lllpl.llld a1ca :mJ \.91X sqtHllc led ttl tnrcstt..:d 
I rc sh\.\ .1\t' l' \Vel lands 'IS~\ II. t.lh:d \ 1 tth the stglll rlt:.llll \ l'lll.iiJh I ill \\ II I h~· .t llu t'd .IS •• n :m il I II 
1 kat HI)! a\.'IJVIIIc::.- fbr lht• P••ljlll~t·t.l l..o,•t tuHt 2C.5 lr.llhii\I..,SIIIIl llll l. 
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Scctwn 256. The nppltcant propo:-;es to constnu.:t a I 15 k V bch1w !!round transnH~"ilon line. 
known "s Section 256. Sectton256 wtll ongtnate U(llll the pn1poseJ Mtddle Street substntton in 
the City oflewhaoo anJ travel south along Canal Strcel and Lisbon Street until it connt.:eb with 
the cxtstmg Lewtslon Lower substation ~o pmtcl'IL:U n:llural rc::.ourccs \\ill be unpacted as n 
result of the ptopnsed Section .256 transmtss1on I me. 

Middk Street substation. The appl1C<1nl proposes to c:on~truct n 0.9l) ncre subst:Jiion over an 
extsfing coucrete foundahon of !I former indu:-;tnal building. The foundation for the proposed 
sub:.tntion w:~s in place dl1d functioning prior to the enactment ofthe Depar1mcnt's Stonnwoler 
Management Rules. Chapter 500. The proposed substation is lm:atl!d at the intersection of 
Middle Street, lowell Street, and C'hapel Street in the downtown <tre<-1 of the City ofLcwi~tm1 
No protected natural resources wtll be impacted as n result of the proposed substation 

B. Current !Jsc oflhc Stte. Ml'St of the proposed project t~ locuted withm or adjacent W Jll 

existing transmissiCin cornc.lur. A portion of lhe cxistmg corridor will be wiJcncd to 
accommodate the Sectiun 255 transmission line. The opplicant will constntc! approxtmately 2/3 
of a mile ofnew tr'clnSmissiOn lint: corridor. The right-of-way in which the transmi~sim1linc \\til 
be located ts surrounded pnnmrily by urban development. with some l1.1rnl residential areas in 
Auburn. The proposed substation wi ll be located iu an industrialized area of LewJslon 

l EXJSTING SCENIC, AESTIIETIC, RECR.EATJONAL OR NAVIGATIONAL USES: 

ln accorclnncc wtth Chapter 3 J 5, Assessmg and MitJgating Impact~ to Sccn1c <~llU Aesthetic U"e:., 
I he applicam submtttctl a copy of the Department's Vrsuul EvaluatiOn held St11vey Chec-klist as 
Appendix A to the applil';Hion along with n uc.:scription of the property and the prup1)scd projt:ct. 
The applrcaot also submttted several photogrnphs of the proposed proJect. a~rial photographs ot 
lhc prOJeCt Silt!, anll phntosimulalion~ for tl1c proposed project Dcpartme111 sluffvisikd the 
proJeCt site on January 31. 201 1 

r-hc pmpo.-;ed Section 255 wtll trnvcrsc the Androsc1)gglll R.i\'cr in twu locutmns. l'h1s river ts 11 
"cenic resource visited by the general publu;. in part. fin the usc oh~cn ahon. c.:nJOVllll'nt ,ltHl 
,tpprect<tt10il of tiS n~ttura t ii!ld cultural vt!:>unl 4ualirws 

fhc ,1prlicnnt cundui:lcd an assl's:;mcrtl of' tsual ami acsthdtc rcsuurc~;"s \\llhiu 0 5 nule:s UlliLIHU 

the proposed proJect area f~1r Section 255 and the: prupu~~:d Miutllc.: Strc.!el :sub!'1t:1li1m. {Jl\ en lhnt 
SeciJOil 25f, 1dll he eon'\tru~ted he(o\\--ground. the appltcunl antu.:ipate!' tlwt ~cclion :!56 \1 1llt11tt 
huvc.: u potc.:ntw1 \ rsuul 1mpact on '!Lente re.;nuru:<; \\ tlhtn the unmeu~ate I.IC\\ 'hed 

I he appi J ~.:ant s a<~scs:.nwnt 1'> clltlllcd ·v 1 ~1hd11y /\n:tlv~ts lot tlu.: t '\liP Lc.:\vl«toll l.tlllp Pt•'t~·~:t ", 

pr~pm~J by I RC. anti datc:u l>cL~ulhtr 2010 1 ht: app!t~·~tl11 s .lll<1ly~ls tdcntt!tcd 11 1111111bl'r 1!1 
'\mall. ttJban pari-.'> and prnpcrttc'i listed 11lcH i'tigrbk 1(11 tndus1nn lll1hL' N:liHlllal R~:g~::.ter 111 
llislonc Plm:e~ '" ilhin thc \ tc.:wshi:tl vi !hi.' propuscd f'tlOJCI.I. Results lll lltl· llpph~HTII .., ;Hmlysts 
.1rl' Ji.;cusscd bdcm. 

I Sedlllll 255 Vtsual ,\u;dysiS I stunatc.:u ITCI.' ltc1_ghh 111 tins iHC<I r'l11_l!t: rrlllfl wIt> 111] 

k\'1 Th1. :tpphcanl 'IJtc.·-. tit: II tilL jHill'lll tal \ 1\lhllll\ llf' tla• lHlthiiiiS"IIIll pule \ltlll.'lutc·. 1~ 
htgh W1th111 J quartu m1k ul the Lll1t t d~ll "•·m~ 1tlln~tnt~S11ll1 lm\ :-.llllllllll.'<\ llltl~ he 
partiallv \'i-.ihk from fmu lt .... tcd hlSllHtr ''h.:" 111d low lu~tur1~ \lk'> t•ligthk tiu 1"111 1!' 
\tnH ... Illn:~ llhl .. h~; \ 1Sibk lfPIIl lt\l IP~ tl Jl.ll ~-. .. \\ llltmllll: .t'>M.: .... m~ Ill illl':t r h .... lpp l t~.llll 

-.;l<tlco.; th:Hmany of tlw \'ll'\\.'\ ~:·xpt·t Jc:nn·d h} th~: lm:,ti~:•Hll111lllltly ;tfl' not o( t '<I.Tj1twnal 
ll''tltdt\ q1111lit)' ,1)1\IIIW ptll('W•l'J lt<JllStHi),~hll1 I 1m' II Ill hl \ h1hlc 1\11 :1 fC:;J.,\III:thJ\ o,l11111 
dtu~tltnll 1' Into: It 1\ dill!! on lttlill Jlt.!(l-. lin: .oppltl' !lflt <,l:tll'., I hat dtiHHt"h 1l1• 



tronstl11'>Sion lin~ will create a 11cw visual clement m the landscapc, Sl.'ctl()n ~55 wi ll not 
dominate,. 1cws because of inter. enmg -. trucl\ln:s anJ vcgetat ion, and the nrh<tn nntt•re o I 
the prOJCd urea. 

To rmttgate for rotcntial visual impacts. the applu:ant ha~ de\-clopcd an ngrcemcnt ''llh 
some landowners to mstal\ vegetatiVe scn:ening or pnva~y lt:ncing to pm•idc dOditiunal 
'>Crcening of the V!CW of' I he transmis:;itm ltnc 

2. Middle Su·cet Subswtion Visual AnalySIS. l he proposed substation will be 
con~tnat:tcd in a heavily in<.lustriali~:cJ and commcrd:al are:~ of OI)Wnlown lewiston Tht: 
applicant slates thatll1t: proposed substation wtll not be out of charncte1 with e}..isting 
land usc and will not redefine the nature of the v1cw in U1e immediate area. Viewer 
expectation il. not anticipakd to change m the area of the proposed substation 

The pmposed projecl wa:.- e\'uluated using the Dcpanmenfs Visuallmpact Assessment Matnx 
and was found w have an acceptable potentwl visual1mpact rat mg. Ro-:ed on the infonmnion 
submitted iu the application. the applicant's vt•m<tl assessment, the visual impact rating amlthe 
site visit, the Deportment determined that tbe location and scale of the proposed nctlvtty is 
compatible w1th the ex1sting \tisual quality aud landscape char:lcleristics tound within the 
VJewshed of the sccntc lCsource 111 the project urea 

The Department d1d noltdenllly any •~sues mvolvmg existmg re<:renllonal .tnd n:tv1gattonaluses. 

The Department llnds that the proposed acltv1ty 1.d1l not un1casonabl)' tntcrlcre w1th \!Xlsting 
sccmc, acslhetK, rccreatJOnol or oavigatiC!fl•ll uses uf tltt: pwtected natural rellour..:c 

:\ IIABIT AT l'UN~IDERA TIONS· 

fhe appltcanl prop~1ses l\.1 pen:nancntly altura purtwn ol the 250-foot -.:ri lical terrcstn ~t l habwu ot 
a stgnilicant vernal pool Approximately 27,X27 square feet of Llplnnd hab1tat ~•nd 3.92R square 
lt.:ct of fore::.lcu wetland :us~unatcJ wtlh the "tgtHflcam vet ual pl!UI \o\ til be altered :1s a result of 
.;;ectnm 255 No dtswrbat11:c wJII occur wttllln the deprcsswn of the s1gT11 fic:mt v~mal pnol rhe 
.tppltcant state-; thnt the prl)pus~:d unp;H:t to the stgmficanl vcm::tl pool''> hab1fitl io.; ncce'\s;ny 111 
\Ieder to create a t\ew t:umdur for tbe northern purtion LlrSe~.:tinn 255 The proposed project will 
ulso impaLI J porlmn of a vegetauve buffer nssodatcd wuh two 11thcr vernal poL•Io; llnwev,•• , 
tltesl.' pools du not tllcclthe Depnrtment"-; ~agmlicanl.'l: cntenu und an.• 111>! dc5agnutcd as 
stgniticmll 'emal pool!» ptHSuJnllO Chapter '335. ScLttt•u 9( 8) nt th..: Dcpanmenrs St,l!llt!il:ant 
Wlldl•fc Hahital Ruk-s 

~el\11111 .!55 \~Ill C.:W'>S 1\V\.')Vt. 'ilrl.:illll~. 'i~.:Vc.:lllll l hosc.: ~lll.!,ti11S \\ill ro.:4lllll' 'i!ltnl' IC.:IllliV;tltl( 
\.UIIvpy \ot.:~d:tlll'll Tlk appl1c:mt -;tall!» tlintu 25-folll npanan hurtl:r shall rcmatn und 1 ~lurhcd till 

;Ill !>lre:tnls Herbttlde treatment. llllll.tllg. and 'i tnrngc: nlong \\ tlh vt:hu:li:' m,ttnknant:c: rcfuclmg. 
111J ... toragc 1\ til ht: stndly ptohlhtkJ within !II( b11f'lt·r l'dorl..'u\1.!1. t•nly h;~ncl ('llfllnl' ,,f,·apahk 
'PCUC~ \vJII Ol'o lll Ill the hurter rhl' appiiL'.IIll 11\ll ;!:It\.'~ that durtng lOil~ltii(IIOP, l~'lllJ•liiO!f\' 
lHJdl!''" auJ lllato; ''til he ll'i~d hl • 'll)'i~ 'Ht:lltrl\ 

I he.: ~lain~· lkp:.lllllll'nt of lnl.utd F1shcncs .md Wildlife tC.:\'tc.:wctJ lhl pwposc.:d ptntnt .tnd 
Llllllitul\:d tltl'. nprlht'alll·~ uh->t:l\':ttinn ul'a stgn llieant \CIIlill l"'l'l •nlhlil lite.: jll•lflll'c.:d no.:'' 
Cllfrtdot ut "'o.:cuon 255. 
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1\. A-.oiLIJncc. Ntl <~cti~tly muy be pernultcd ti there~~ a practtcablc; allemattvc Ill the 
projed llral would b~ le:ss d::~magtng to th~: enviwntnent. Each applientwn lor a Nntural 
Rcsouu;es Protection AGl penml must provtdc nn nnnlysil' of altemative:s m order to demouslratc 
that a practic<ible ulternative tloes not cxtsl. rhc appltcant subm111eJ an altcrncttl\ e analysis lor 
the proposed projcd t.'<lmplcted by TR(. anJ Jatetl October 13, 2010. The applicant surveyed nU 
tlf its e:<isting right-of-way and the proposed cormlor and considered olher portions l)f the 
property to place the transmission lmt>. The apphcant consiJereJ the fullowm~ allemat1ves to I he 
propuscJ prnil.!c!: 

I No Act1on. The nppiJc:mt detc1mmcd that there is n stgnttlcant need lor the 
improvement of electrical service to the greater leWISton-Auburn area, bet.:UUSC lhC 

cotl1l11Unlties' dectn~:al needs are growing rap1Lily Further, tbe extsting transmtSSH>n 
lines have lmown operatiomtltssucs. The ..tppliuanl de1ernuned that this nltemative is nol 
fensible because it would not meet the gt)olnr npgrnding electrical sen tee to the 
Lewiston-Auburn area. 

2. Great Falls Cross111g. Tlti:; uhelllattvc iltvulvt:s using p:rrt of the existing Sccti1J11S 45 
and 46 transmislliou line corndor and the entire extsting Section 149 route. The line 
would cross the Androscoggin River at Great Falls This altcrn:Hive would eliminate the 
crossmg over Bux~::r Island and mstead cross the Androscoggm River at Great Falls. fl1s 
a longer route, would have approximately the same amount of wetland impacts as the 
proposed project, ami would require an expansmn of the- Great Falls substatton. The 
applicant eliminated thl.S altem;~tive due to -;nfcty roncems based upon the proximlly of 
the alternative's transmission line route to area businesses. Under this alternative. the 
tr:msmisswn lines would not have the proper safety clcamn~.:es. 

1 Switzerland RouLI Cro~si11g. Fm this ahetniiiiVt:. Se~:tiun 255 WOLliJ e.xte11J from Gulf 
Island substation and use the extstmg Sections ..t5 unLI 46 corridor to ~.:ro!>S the 
Androsct1ggin Rtvcr. Although th1s Jltemative would require less wetland cleatmg, the 
applicant detenruned that thb altematwe is not feas1ble bt:c(lusc live line dcarances lhm1 
Mea busn1esscs w0ultl not be nwt in aceorJanl:i.' ~\llh fctkrt~l sall:t) ~.:mJe:. 

13. Minimal Alter .. tion. Tll\.· <tOlOtllll of s1gllilkout wlldhfl: hahthtlto be alteted 111ust he: ~t.·pt To 

tltc llllfllmum amount nt:ccssary for meetmg the overall pltrpm;c uf the project The uppli~:unt has 
mmnnil'ed unpa~:t to tl1c signi licant vem::tl pool by mov1ng the pwpo:-cu alignment lrf tJH;! Sclllntl 

2~" t1 ansnltssilltl hnc awuy lrtllll the pol) I :. dcprl!sswn to the ext~rll prac:tic<tbk· Th\! uppl11:ant 
•.ulglll;tlly dt:slgllt'U Scctimt 255 tolrnvl.'l tlt1cctlv t>vcl th~· pot~l's dcpressrun. 

Pt 1111 111 I he 11\ill:ll luu.: ch.:.Hiug as:.<..lCtollt:J l\'1ll1 .Scdt~tn 255 llw lm at11111 ullh~: 250 h1111 ~ nltl.d 
tcrrc.stnal h.tbttlll l11 the 'i1g111 ft~:;.~nt wm:ilp1>11l Ill! ISI be< learlv lll<LI 1-.cd nt !lagged 111 it lllllllllt.'r !hal 
IS e;L'\ll\ renrgi111ilhk and undt:r:o.touJ by the.; applicant conlraetoh ami uuy nthct usso~o:Jatcd 
pany. P1101 to ony nHIIIIII:nunce operatiOn:> on <..,t"cliOtl ~55 the ~50-IOt.IILlltt.:nl tctre~tnal hilbllat 

or the .. ,gmfi~.:nnt vcmal pool must be Oaggcd or fllcatcd \\tth il global puslilunmg '5)'Stc01 tGI'Sl 
Funlwr the i!pplh:lllll lllll~l 111.1irlla111 at iP~ datalw·,~· ind t ~·;tlll\l! the lm::tlltlillll lh~· o,;JgnJIIL,tlll 

\clll~d rwul .111d ,til wctl.mds 111 the \\uri, .lrCII 

l"h.:at!IH!. .lll<lmech.Hll\ .• lltn.llnh:naow ot 'cgl"l.llinrl Wtfh111 .?.50 kct tlllt :-.Jf!lliliL.ml wnt:tl pl'l'l 

h<ihttat (S v PH) Jcpr~.'~st,Ht ts pml11h1tcJ h~.:l"\Cl'll Ap1 d I 1 <llld Muy '1 •• Matnt~llCIIt\:c deallllf 
hctwc..:n Ap11l I 'anJ 1\lay ; I 1 \~lll1111lltt.·l50 loHIIl~ llll~·allcll~.·shlill h.thlt.ltlltllsl \llilt;.c h.md 
"'''ls nr1l y (-.;.g. brush hlwks. lh.Hil~n\\S and s~.·kctrvc..: hcrhlctdt.: .tpplu.:.liHHt:-.1 unit•:-., olh~.·n\1:-.c. 
tppn>\~.·d bv lhl fkpatllllo.:nt 
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1\11 npanan buffers mu~t be nnggcd It\ the Held prtt)J to llllltUI ltne dc:.utng JIIJ fl<~gged m lm:akd 
wtth u Gt>S prior to nny rnmntenance opcmtions. 

C ('nmpensauon In m.:cordnnt:e wil h ( h:tptcr 335 Secuon 3(0). compensultlm ts rcqmred In 
ach tew the gmtl of no net loss of signtlic:unt wildlt re habitat functions and values The applicatll 
~ubmhtcd an evaluation or the propo~cll project site and the pn1perty that identifies the mea of 
significant vernal pool. its associated 250-fool crillcal terrestrial habnat. and areas of wetlands 
withi11 the habitat in Altadunents 5 anc.l 8 llf the applicallun. The report ~bows the 250- foal 
c:nttcal terrestrial habitat ut' the 'ltgntlicunt vernnl rpol and l lS relation 10 the location of propoo;cd 
alknHion The applic<ull also submitted a functional Assessment uf on!\ite wetlands within the 
habttat a:ntl.n other pmposed 1mpoct are11S. The assessment identified the prmcrpul wctlnnd 
functions as bemg· productton export wildlife hahrtal, gmundwnter recharge, and sediment 
stahilization. 

To compensate for lost functtons and values uf tbe unpHl'tetl habrtat bnfter, ihe apphcant 
suomitted a mitigation plan that outlines preservation of a 122 acre tract orland \•W a 
conservation easement. The Androset1ggtn Land Trust has agreed to manage and maintam the 
preservation area. nnd the npplicant t~ cunently finalizing nn agreement to transfer the 
preservation area t0 the trust organizntion. The applicant submjtted a draft Declaration of 
Covenants and Rcstnctions that preserv~s appro:\ unatcly 12 2 acrt:s of unde' elopeJ lanJ along 
the west side of the Androscoggin Ri ver. The applicnnt also submttted a habitat management 
plan , entttletl ·'Proposeu Sargent Property Mitigation S1te Management Plan". prepared by TRC 
Hnd dated February :.?.0 II The management plan outlines the appli<:nnt'c; objectives to protect 
the e.x1sting wildltfe hnbitat, wetlnnd funcuon~ nnJ values, and water qualtty un the preservation 
parcel from the threat of development and unregulated timber harvesting in such 1treas. Extslmg 
vegetation with10 tlli ~ ptcservation ;\rca 1 ~ consisti!Ilt with the veget:n1on surrounding the site of 
the proposed proJect. TI.Jt~ preservation area IS uircctly adjacent to the signi11canl wwal pool to 
he impacted, and this area will provide addiUonal buffering for lhe habtlat Further, U1e 
preservatioll parcel contains upland area~. forested wetl:lnds. 11>tll small streams and 1.620 lrncar 
fet:t of frontage along the ,\ndroscoggin Rh er The applicant c.ktennined thut thJ:, rrcserv:'llton 
area w<ts under thre<~i o! dcvell>pmc:nt. because th~ prcvwus proprrty O\\ n~r wuc; prclimumrrly 
t un~mlenng vnnuu., tlcsJgns for Jcvdupmcnt of' the pruperty Th~ entire presen at ion nn::a of' I:! 2 
.teres ex~eed:'l the n.:quin:J I'HIIO of 8 lt<.:ll!S llf prCSCfVUliU11 f,lr t'lldt IICT~ l.ll habttnt llllpact a._ 
,,utlim:d in Chapter 335 

Wtthin ')O day!> ot '"~uan<:t' \lf this Oruct the deed n.:stnclrc>n thnt Jll'li!CI.'Is th~ 12 2 :11..1\: 
p1t'S\!t v:1t1ott area rn perpl'tuity shit II he phtc\·d un lhe .tpproptl<lt~: 1lccd The nppht.:ant tllltsltlren 
suhmtl :1 l"OPY llltlw rcC:llrdctl deed to th~: Hurcau of I .utd .md W.ttcr ()n.llit)• <BL\VQl withtn 10 
Jitv-. of I!X~c;ut ion of th1. 1..h:cd 

rhl Department frnd" th.tl the applh •• llll lhl.'> !IVOHkd ;llld mimnuzcd lmp,td· to :-.lgnl lh..alll 
\\ ddlik habtla! 1\) the grcntcst C'\lt'ntpracntablr and rlr:ll the propn-;~d pWJeCt r~J~rcsent-o the lc.tst 
LliV11'l11lnt~ntally darna~lll!! <tlt~rnativ1 that 1ncch the .w~rall J111rp<rsc ol'th~ ru-ut ~..tt further, fir~ 
fkp.ttllH~III lind'i thnl !lw itppltc::ml hil~ ad..:quat~,:ly un .... ct lhl' Ills:- of •agrlllk:llti \\ IIJit II: hahttal 
hut..twns .\lid vnltH:~ ltPllttlt, prorw.t:d Jl"'ICd I .t ... tl). th~· lh:p.utm.:ut IIndo; th:.11 lhl: udl\ 11~ 
'' rll not mu.:;1-;onahh hi'tnn .1m 'rcnrltc.ml Wlldhk hah1t.1t. lrl·slrw.,l~.:r \lcll;tnd l'l.tnl h:thllat 
tbn.~:tll.'u~:J or emh.111g<'rl'd pl:tnl hJhrtat attuatrL m adJ:tn:nl upl.uul h:thnat lr.lvt' l Ltlllldw 
lrc~hwater.l!sl\lannc 01 ltt:trtnt~ lishelli.:s \If lllhl!r .1qu:r litltfc prn,·i<kd lh.tl thl. :tpplw:ulf ;~JhLI' .. s 
t\tlht• glltddllll'" (PI l.h.:anng :1l'IIVIIIC'• :111J nt;t lll(l:lldllll.: llJlL'I<I\11111" WttllHI tit~: 'll~ltlli~;,ull H~IJi,tJ 
.tncf,llcalll nparttlll hurter~ ,,.,SIJC:Iah.:J ..... ,th S~:dltlll 1 ~'1 a' dL''"-IIhl!d .1bm·~o·. 
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Section 255 will pennanently lill 64 square feet of fore~ted [rc~hwatl'r due w plncl!nwnt ofpote 
c;tructure:,; r ermancntly convert 34,563 squnre feet of forested lreshwater wetlands Ill ~crub-shruo 

lrcshwatt:r wetlands due to clearing activities: and temporarily allt.:l 4,JRR square feet uf wetland~ 
dtH! to necessary conl>tmction access associated with re~tHtrce cro~sings. 

The Department\ Wethtm.ls ami Watelbm.lic., Protect1Ull Rules. Chapter 310 rcqu1re that the 
Hppl1cant meet the followmg ShHlililrd ~. 

A A\oidance. No acti\lty may be permitted ifthc1c 1s a practicable altemativc lo the 
proJcCI that would be lc~s damagmg to t11l~ cnvirunment. l.!ach application for a Natural 
Resources Protection Act permit must provH.le an analysJs of altematives in order to demonstrate 
that a prnchcnble alternative does not cxtst. The upplicam submitted nn alternative analysis fix 
the proposed project completed by TRC and elated October 13. 20 lO The applicant cons1dered 
several altemative options to the proposed projt.:d wluch arc discussed m Finding 3 

I3. Mmimal Alteration. Tbe amount of wetland lo be altered must be kept to lhe mimmum 
~1mount necessary lor meeting the overall purpose of the project The applicant has minimized 
wetland impacts by <'o-lo<.:ating tl1e majority of Seciion 255 with1n an extsting transmission line 
L"orridor~ burying Section 256; and const111cling the proposed Middle Street substatinn \lVet 

existing impervious area. 

All delineated freshwater wetlands mus1 be llaggeu 111 the field prku to 111itiallil1e c leanng and 
llaggcd or located with a GPS priot to :my mawtennnce operatums. Addiuunally. tf initial 
~.:lcanng or other cunstnu.: tton activtties result in areas of bare soil ur minimally vcgetuted cover 
the areas of bare soil must be revegetatcd. If the ar~:a Joe!> not revegelate naturally, then the 
11ppllcant must apply a native Wt:tland seed mix, nmlthe urea mus1 be ullowcd to return lo non
~·apahlc n:tll\ e \lloudy ond perennial herbaeeous vegcta!Hm 

C CompensatiOn. In •lt:(:ordance \\ rth Chapter 310 Sec hun 5(C)( 6 )tn J. compensallou IS uut 
r·cquired lo :1dueve tlt~o· goal nf no net loss ol fre~hwnter \Wtlund functions anJ values since tht 
l)rojccl will not result 111 uvcr 15.000 $quare feet of fh!:-;hwatcr wetland till in the resource, wlu~:h 
IS tlte thtcshold over which 'uutpcnsatitiH is gencmllv rcqui11.:d l·ur th1s tca.,un. lht: Deptmmcnl 
detcmlincd th:1t eompen~::ttHlll is not required. 
fhc proposed proJect will impact foreo;;ted ii·e~hwat~r wctlumh a:.S(tCiatcd witb tht: .!50-hll"'1 
<:d ticallt.:: rreslrial hJbllal of a s1gnificw1t vt·mul ptllll 1hc appllc;111t has proposetlto nllllflt'll~i.lll: 
t(,r lost luncttons and values ot 1he wet luntltn•racl within tht: ~50-loot habitat by mc.ms ut 
p1C'>~.<I\:lt l ul\ tll l,lll<.l Spcntk Ctll1liK'no;atton dct,llls rdatHig 111 \H~Ilanl11mpnds \\ltlun th ... hahtlal 
IIC' d!St'liSSt•d llllllHhllg \, 

!'he Dqmrtmcnl tind~ U1al the apphcaul h<h il\ 011 .. kd ,md ll111111llttl'd wetlan(lunpat'IS 111 rh~ 

l!I'Ctth.:st cxknt prJI..lll:uble nmJ thatlht~ J11llpo:-.l.'d J1TO.Jt:d reprcsl'llb the k.tsl em ITOillllt:ntally 
lnmaging Hlll7!'1lUIIYl' thallllccts the OVI.'rull pUipo~c nlthc protl't'l fllllvllktl that all ch:h tt(•at••tl 
lrc-.h\\lllt:r wctla11d:'. 11\Usl U~ ll,l~H.:tt:d ill tlll lltld [lOIII Ill 11\lllill hl tl' Llc:&lllW and tlaggccl (If 
ltlCOit:U \\lllr ( '"" J)IIOI to ,Ill\ 11lili11tCOil iH.l' nper.lllltflo; 

h1r mo~l 111111!';1lll~siou .111d sldt~lilllllll p ! Ofl.:ll~ th~· .lpplk 1111 111 i h/c' a ... tandmd lll.llltla I en lit h·d 
l·nvil\tlllltl'nlal { •IIHklincs lor { Wlstllu.:tJup .111d \l.uutcn,uh.L' t\Ltl\ 1t1c" t'll I ran'illlh\Hlll t Ill!! 

••HI "nh-.:tarut~~ I'PIJl't!•." .h --~·u• tn l·,lub'' ' ,,,·o,, tppllt '"''" 'l'lu 111;11111.d 1s l.ugt"lv h.l~l·d 



7nfl0 

(tpon the Dt:!pattJlH~nt':o: M<unl' Lro$ion HIIU Sedunentation CiJutrol liMP-;_ The applu..:anl stat\! ... 
that tt will usc this manual to prote~::t soil and water re::;l'Ul'C~!t durmg con~tru<.:tion of' the proposed 
proJect. The applit'ant has also agreed to amplement additit'nal construction pra<.:ticc:--; to prevent 
fllrtber disturbance to nearby protected nawral resources wtthin Section 255. The:-;e allllitional 
~:unstrudion practices are outlined in Ftndmg J uuJ Finding 4 

The Department fmds that the acltVIly will not cause unrea~onablc era:. ion of :.oil or sedimc::nt nor 
unreaso~tably inhibit the nntttrallrau"fer ul sot! fro111 the terrestrial to the mnnne or freshwater 
envtromnent 

6. WATER QUALITY CONSlDhRATJONS 

The Department does not anticipate that U1e p1 opost:d pro jed will VillhHe any state wMet 4l1HIIly 
law. includinJ.llhose governing the classiticution of tile State's waters 

7 OTHER CONSlDERATlONS: 

The Department diclnottdenltfy an) otl1er 1ssucs mvolving exl'illng scerur:. aesthelt c.:, or 
nav1gutional uses, soil eru<;ion, habitat or fLShenes, the natural transfer ofsotl, natural now M 
wnter, water qualtty, or nuot.ltng. 

BASED on the above 1lndings or fuel. ond subject tu the conLiitions list.ed below, the Departm~nt makes 
the following conclusions pursuant to 3~ M.R.S.A. Sections 4-80-/\ ~seq. and Section 40 I of the Federal 
Water Pol Iutton Contrul1\ct· 

1\ lhe proposed acuvlly wtllmll umeasuTtably interfere with t::w,ting st.:emc. ae~thetl!. ... r.:crt:01tunHI. 
lH navigatiowll ltSe'> 

B. The proposed :H:ti\ it)' wtllnot cause unrea~onabJ._; ero:>itlll ur sutl ()r sednnent 

(" The propo:-.ed acuvtty willnnt unteil'il.JO!Ibly 111hth1t the nntuml tltt11~li!r u( soil lmru tlw h:t(e:-tnnl 
tu the manne nr Jrc..,hwatcr ~:nviruumcuL 

() I he pwposcd activity wtll not unn.;i.J<;onahly IH1m1 :n1y signitlcnnt wtldhlc habttat. freshwater 
wt:tl:md plant habitat. threatened ur endangered plunl hnbllat, aquatic ur adjacent upl:lnd lwh1tat 
lti\VeJ I:Onidor. freshwutcr, estUOr111C. or IU<lrl11~' lishc:rtes 01 Uther ttquatic life providcJ t)Wllhc 

npplit-ant adhere$ tu U1c guide! me~ for den ring a eli \I fie'> ui\J maintcnant:e opt: I nt1011s WtlhiH I hi.' 
~lglllfi\.'H11l\'Cmttl pool hanltat. Stf~~alll fipari<lll huJfl.'lS. ~tttd lre:.bWCiler Wetland-; <IS~OCH!lt:d Vvttft 
St:l.!lHJn 155 and rt:u1rtls Jt:c<.ltC:>tncttou~ ,~, dc!'crthed 111 I tndlllg'> J anLI ~ 

l· 1 he pmpnsccl atti\'lt) wtll1111t unreasonably ullcdcrc wtllt I Itt: nalurallluw Pt':tlly '>llllhl·t· •H 

'tlb'\UII~tlt.; Wotkrs 

fhc pr11pu..,~:d .ti.IIVJIV \vlll tltll 1 tnlrllc a11~ ... talc \\ilkl qualtl)' l.tw tm lttdlltg lhli'>C gt•vcttltiiU tin: 
chl~..,irr\·alicm' 111 tbt ~l.tlt \ \vah.'t:-. 

IJ I h(! Jliii!H•scJ <ll"(t\iJIY \\ dl nPt llllfi:J~unahlv ~·au·•~.· 11r IHl'fi.'J"t•tlw llnuJ1111! (I( th~.-· ahciJitlln .,,.,:;t 

"' itdpwt'nt pt•lfll:llll''· 
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I. rh~: prop(lSCd activity i<. flt)[ Oil .In 0\ltStandlllg nver scglll~lll as noted Ill •title 11'1 M.R.S. t\ 
Section 4HO-f'. 

THEREFU!U, the Department APPROVES thl' ubove noted applu:attou ul CEN I RAL ~ lAINE POWER 
COMPANY to con"tn.Jct Sections 255 and 256 transmissinn lines and l\·1itldle Street substation :.1!\ 

described tn Fmding l. SUBJFCT TO THE A TI ACHED CONDITIONS. nnd all applicable ~landards 
and rcgulatious: 

l The Clpplicani shall take all necessary measures to ensure thntJts octiv1tu.:::- or those ufit!) ngeut Ju 
not result m measurnble erosion of soli nn the s1te donng the construd1on of the proJect C(Wered 
by th1s <~ppmvcrl 

J . Severability. The utvahUity or unenforceabilit) ot n11y provt~l<)ll, ~lr part thereof, of this License 
shall not unect tht.> rem~tinder of the prOVISlOll or any t>th.:r pnwl-;ions. This Li~e~U~e shall be 
constmed am.l enforced ill ::~II respects as if such invHii<.l or lllltmforc-cahle provtsi\)n 0r part thereof 
had been omitted. 

4. Pnor to the tmtiallme cleanng associated with Set.:twn 255, the loc:ttion of the 250-tbot criw.:ul 
ten ests iul habitat of the signiftcan1 vema I pool must he dearly marked or 11agged in a mnnner that 
ts eas1ly rec~1gnizable and understood by the applicant, contractors, and any utht.!r associated 
party Prior to any maintenanc~ operations UJJ Sccuon ~55, the 250-foot critical tcJTestrial habitat 
or lhc Significant vernal pool must be flagged or lo.:ated with u GPS. Further. the applicant must 
tnaintaln a GPS tlatab:.'lse indicating tht.' lm:"lsM l1f the Slgnilictult v~mal pool and all wctlsnds in 
the work arc<L 

:. Cleanng and mt>chnnu:~l m:tintenam•c or vegetation withtn 250 fed ufa SVP depressiun b 
prohibited between J\pnl I'' and May 3t•• Maintenam:e clea.Jing between Apnl I'' ::md May J t•' 
v. ith1n the 250-f~>ut crttH.:allt:nc:sll in I habtlnt mu~t utilize hand tools on I) (e.g. brush hooks. 
rhamsaws :.tntl sde,t1ve herb1cidc appllc<lllons). unless otherwtw apptmcd by the Department 

r.. All .,ltc;.un npanan hullers mttsl be llaggcJ m the lit.!lu prior tt1 lt111Hllltnc deariug !\rid !lagged u1 

lncatetl \\ilh n GPS prior to an\ mumlenance opcrnt1ons 

7 •\ll delinl.'ntcd l're..;hwmcr wcllalld$ must he l1~1ggec.lm th~ field pnnr 10 111111.11 I me~ k.1nng anJ 
fl.tgg~d or hwatcd witb u <If'S plltlr 111 Hrly uwtolcnnrK(' 1tp<:n1I1Pn-: 

~ lflllitiallk<IJIIIg PI o\111.'1 \."<.ll\Sl lllC(Il>ll lllht!IC<: Wtlhlll I lrt.;!sh\\:lkl \\t'lhiiiCJit!'>llh \11 iiiC;t' Ill 
h:u~: s~nlnt lllinlln.llh \t.::gdalt:d cuv~r 1h~· .trc.t:-. t>!'barc ~nll must hl' n.:v\!get.llcd II the Jrc:l 
dues rtlll H:Vt.:~di.llt' IJ.tttu;llly. lhen the <1pphcanl o;hallnrpl) a Hatio,.~,.• wt•thmc.l ~ecdtllt.x and lhl' 
,11ca IIH"I lw .d[llwcd to rctum lu fHlfl-l',IP:Jhlc: nail\ I' wood] and pcrcnnt.d b~::rbat.:c\111" \egt:tnltrln 
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tJ Within 90 dnys of ts:-unnce t)l tlus Order. the deed reslridwn that protects the 12.2 acre 
preset vatiun arc::a in perpetuity shall be pl:1cc:d on the arpropriatc deed The applicant IYIU!il then 
submit a copy ol"the recorded deed to the Departmcnt" s Bureau ofL:md unu Wutcr Qmtllly within 
30 uays nl' e:xecutton of the deeu 

THIS APPROVAL DOES NOT CONSTITUTE OR SUBSTllUfE FOR ANY C>l II ER REQUIRED 
STATE, FEDERAL OR LOCAL APPROVALS NOR DOES IT VERIFY COMPLIANCI· WII II ANY 
APPLKABLE SHORELAND ZONING ORDfNANCTS 

DONE AND DATED IN AUGUSTA. MArNE. THIS 1
• • DAY or /AtL~c L . 2011 . 

DEPARTMENT Of ENVIRONMENTAL PROTECTION 

BY: -;.--- {'( , ,..,,. -
--~-----------------------

F i I e d 
Darryl N. Brown, Commissioner 

MAR - 2 20\1 

State of Ma1ne 
Board of E vironmental Protection 

PLEASE NOTE TliE A n·ACHED SHEET FOR CilJI DANCE ON APPEAL PROLEDURES .. 

hc:./;ll~lt72662& 72843/1:! 'i 1 ~<Jan&hn 



Natural Resource Protection Act (NRPA) 
Standard Conditions 

10 oi' IO 

THE FOLLOWING STA~DARD CONDITLONS SHALL APPLY ro ALL PERMITS GRANTED 
UNDER TilE NATURAL RESOURCE PROTECTION ACT, TITLE 38, M.R.S.A. SECTION 480-A 
ET.SEQ. UNLESS OTl-lER WlSTI SPECIFfCALl Y STATED IN THE PFRMJT 
A. Approval of Variations From Plans. The granting of th1s. permtt IS Jcp~ndent upon and hmited to 

the proposals and plans ~·ontained in lhe apphcntion ami supporting documents submitted and 
affirmed to by the npplicant. Any variation from these plans, propo.:;als, and supportmg 
documents is subject to review nnd approvnl pnorto implementation. 

U Complinm:e With All Applicable Laws. The uppliennt shall :-ecure and t:omply with all upplicnble 
tederal, state. and local licensel>, permits, authorizations, c:onditions, ugreements. and order5 prior 
to or dLrnug con'>ll uction and operation, as appropriate 

C. Erosion Control. The applicant shall take ull necessary measttres to ensore thm hil> ac11vitit:s or 
those or his agents do not result in mcasmable eros ton or soils on the site dnri.ng !he constnh.:tson 
anc.l operat1on oflhe projet:t covered by this Approval. 

D Compliance Wuh Conditions. Should the proJect be found. ul Hny ume. not to be 111 compltanu:: 
with any of th.: Conditions of this ApprovaL l)r should the applicant construct or operate th1s 
d~:velopmenl m any way otJ1er the specified II\ the Appla:ation ur Supporting Documents. as 
modified by the Conditions of tht'i Approval, then the tetms of th1s Approval shall be considered 
to have been violated. 

E. lllillation ol Acllvity Within Two Years If \:On.,tmction or operation of the oct1vity IS nut begun 
withm t\vO years, th1s pen·nit shall larse ami the applicant <>hall reapply to the Board lor a new 
pennit. The applicant may not begin construction or operat10n or the nct1vity until a new permit is 
granted Reapplications fur perm1ts shall stute the 1 eusons why the applicant ''ill b~ <lble to begm 
the activity withm rwo years fom1 the gr<tnltug of a m.:w [)Cnnil. 1f so granted Reappl11:atiolls l'o1 
pcm1ih may indude mlonn:1t10n suhtn11ted 111 th~:. Jlntialnppllcahon by referenn:. 

I· Reexamination Aller Ftve Year~ If the appnrved adl\ 1ty i:- not ~omp leted Within live years trllll1 
I he dute of the granting of a per rnll. the Buurd may rccx.unme Its fh.:nmt approval .111d unp(•M: 
m.ltlitional terrns u1 lOndtlwns to n:-;pund w ;,igmlu:ant t.:hanges in clr~unlstat\t:I.!S whi~h may hav1: 
U(~Ltm:c.l during tht! 11W-yl!<ll peri(ltl. 

<; No C.un!>lrw.:tu.m I .l~l.'llt Ucltl\\ IIH!h \Vuk'1 'lo ··nnslnldlltrt c:qulplilu\t u~ed in the 
lllllit:rtakang ul un appn)H~d acll~tt\1 '':din\~ t'd hdm' thr nu:.tlt hil,!h \\:ltL'I I ttl~ 11111~···' oth~:rwts.: 
spcci fi~d hy th1s Pl'lrtHl 

II Parmi lncluth::d In l omrart Htds A wp> nl tim pn1n11 lll\hl b~: lllcluckd 111 11r ,lfmdwd to ,Ill 
rtHmact o1d sp.:\:tlkaliom liH the approved act tvtt\ 

Pt:nrlll Showu lo ( tHllt.t\.lttl _ \\111k don~: It\ .1 \.llJI\t,td"l fHtr'itl.llll 1\11111 ... plrnnt ':h.tllrult 11·:~ 11\ 
hd"or\. lht: I.'OI1l1UdOI h.h ht:cll "lh.l\\ n In the .q>pl 11 •• !1\l ,I ltlp) Ill Llw; rcrllltt. 

HI.'\ 1-;~;u t<l r(P Dl· P l \VO 12:< 



DEP INFORMATION SHEET 

Appealing a Cotnmissioner's Licensing Decision 

Dated: May 2004 Contact: (207) 287-2811 

SUMl\lAR\' 

Then! ate two method!\ available Ill an aggrieved person scekmg tu uppl!al a licensing lkCl~ton matlt: by lite 
Oepanment of Environmental Protection's (DEP) Commissioner: {I) in un adn111u:.trattvc proc~ss before the Board 
(J[ Environmental Prot~:ctmn (Board), or (2) in a .JI~dictal proce~s before M::nne's Superior Court [his 
fNFORMA llON SlJEET, m conjunr11on with con!>ulting slatHtory and regulatory prov1sim1s refetTeu to herein, c;m 
help aggneved persons with understanding the11nghts and nbl1gattons 111 filing an ~1Jministmtivc or judici11l appeal. 

I. AOMlNISTRA TlVE APPEALS TO TH£ BOARD 

LEGAL REFERENCES 

DEP's General Laws, 3R M.R.S.A. § 341-0(4), and its Rt1les CL)tlcemmg the Pmeessmg (lf Apphcution:; 
and Other 1\dminLstmhve M::~tters (Chapter 2 ), 06-096 CM R 2 2-l (April I, 2001) 

HOW LONC YOU HAVE TO SUBMIT AN APPEAL TO THE BOARD 

The Board must receive a written noltce of appeal withm 10 calendar days of the dale on which the 
C'omm1ssioncr\ dedsion \\a-; tiled with the Board App~.:als filcJ after 30 calendur day~ Will be reJected. 

HOW TO SUBM IT AN APPEAL TO TAE BOARO 

S1gned ongina l appeal docwn~nt~ must be senl to . Cha1r, Hoard or Envnonrn~::ntal Protection, c/o 
Depttrlment of Enviroruncntal Protectitm. 17 State llouse Statton Augusta. ME 04333-0017: taxes ure 
acceptable for purposes of meetmg the deadline '~hen followed by receipt of maikd origmal documents 
within five (5) working t.lay'i. Receipt 011 11 parttculnr day must be by 5.00 P~l <lt DEP's offices in Augusta, 
materials rcctm ed af\er .5:00 PM are not consit.lereJ received unttl the following dav , The p~rson :.1ppealing 
:1 hcensing dectsion must abo scud the DEP's Cmnnmston~:t nnd the ttppllcanl a copy ufthe documents. All 
the mlonnatwn listed tn the next section must be.: "llbmiltetl at the lHltC the nppeal ts fild 0Hiy the 
e.xtraordtnary circumstances described at tlu: ent.l tJf lhm section wdl jusllfy evtJenn• nul 111 the DEP '., 
II:(I.)Hl at Ulc: tune oJ uectsioll bclltg ut.lded ltJ !Ill' rccorJ fi>r cnnsidctallon h)' the Hoard fiS ran of un ~1pp.:al 

\VII\ T YOllR ..\I'PE..\1. PAPF.RWORK MUST CONTAIN 

lhc materials lvnstitutmg an appeal must .:onlamthe lolltm I Ill' lllhHntullun at Ul\ .. tum: ~ldli!Htted 

1g!.!llt'l'ed Melli/\. \landing to rnau11:11n tn .trpl·al tClllltr~·~ the 1ppdla111 tl• ~lli!W 1l11.:y ,Ill p;ut11:uhul> 
t11111rcd O\ the t •Hlllllls,ion.:r' -; dcl'to,;ioll 

LOw {im/tll~~- Ul//1111.'11'11' 111 t'Hm/tl,lll.\ ohtt'tf•·,/t,. '" ht•l~t tnl 111 /1(' /Jii'l'nJJ Sp~:c.:tfll: rckrcth:C" ·urJ 
lill'ls rc~ardtng lit~. appcllaJII's t'\sttcs wuh the d.:ct ~tufl mu~t lw prm l(kullllllc notin: ol appl.'al 

\ /he• l'ast.' n/lltt: ul.,ec·tt,,lh 111 ,o/lu/lcn;.jc lltHlS"l bk spccili~· tl!gu lation:-., !> l<llltll' '\ or illht!l !:11·ts \lHIIild Ill.' 
t cl~·rctli.~\!J. ' [ ht~ 1\1.1~ llldlHk ~ ltiiiU C1llliS'IUil., 111 ldn,lfll IL't1UII'CIJ1Cil(S, :llld Clf(l l \ bdtc.:'H:d Ill h.t~c hcl:ll 

IH.tdl.' 111 inkrpn·t,ltH>II"' · ~·unl'ilhttl!lS .• uul rck\ .till rcquuCml'nt<:. 

~ lilt /'o'1TI/('tlt \'llll',.!..l/1 ·rhl-; cnn range flillliiC\1CI'O.tlc)flh.: CnlllltiiS\IPiil"l ... i.h:u\lllllllll tire ltcl'llSt' nr r~:rmil 
tu, hangt's m·,p~"Ltll~ pc111111 c.:ondt tiiHI~. 



'~ Ill tilt' mallt'l'\ to bt ,omt•,tt•cl The Bt•md willlun rlth t:ull'\ itkr :Hi tnr It• rhnsL argunwnh ~pcnfh:;tll\ 
ratsct.l ill I he written lllltll;<: nr appeal. 

6 RC'que~l j(n ltc•aring The Hoard will hc.:nr prcscntaltUil'> 011 ;rppcnls lll it~ rt'gulnrly scheduleJ meetings. 
unless a public hcn.nng 1s requ~~teJ anJ granted. t\ requt~SI f<>r public hearing on an appeal rnust bt! lih:d as 
part of the notice or appeal 

7 Nf!lt or adtl!tirmal cl"itlen<e lo he oj)a11d. 'lhe Board lllil) allow ncw or additioltal cv t den~.:c as parl of ;rn 
ilppeal only when the p~:rson seckmg to add infonnat10n to tilt' record ~:an show due dtligence rn bringing 
the eviJc.nce lo the DEP 's <~llcntion at the earliest posstblt: tnne in the licensing proce'is or shuw that the 
evidence itself i., new ly discovered :tnd coulJ not have been presented eurher m the process. Spccilic 
reqtnrernents for nllllillonf~ l!vidcm.:e are li.mnd in Chapter 2. Section :24(£3)(5) 

OTHER CONSJDERATIONS IN APP£ALJNG A DECISlO' TO Ti l £ BOARJ) 

I . Be /(11111/wr ll 'ith oil ndt•I 'OIIf material in thl' DE:P record. A ltc~:nsc file ts publtc tn tormalton made- castly 
accessJbk by DEP. Upon u:qucst. the DEP will make the rnntct ittl a.,ai lable dnring nom1al workmg hnurs, 
provrdc spnce to revtcw the file, and provide oppmtumty fur phntm:opying materit:tls. 
There is n charge for copies or copymg service!'. 

2. Be /mmlior ll'ith the n•gulauot7S and loll's umlet which tile applic(lfffl/1 •ros fJI'I'l'eSst!c/. ami the fHOcedurtl/ 
rules gnveming \'our uppeal DEP staff \\til pmvidC' thi11 mtimmttio11 on request HtH.I :m~wer questton~ 
regarding <lPJ>Ii<.:able requirements 

3. The filing u/ Wll.lflf'I.!OI dt11.:.1 nut OJM'ute t l .\' u vtar '''~lilY ded:;ion An appltcanl pr~>ceeding with u pn)jC'ct 
pending the outtom-.: or ;~n appca l11111:; the rtsk oftht> d~~iston being te\ ebetl 1.1r trll)difi.ed as a result of tlle 
appeal 

WHAT TO EXPECTONCR YOU FlLE A TIMELY APJ>EAL WITH THE BOARD 
The Board wi ll lorrnally aeknowlet.lg.e tnttiarion ol the app~als procedure. wcluding the name ltf the D£P 
project manager asstgncd to the ~pccilk appeal, Wtthtn 15 days of reccrvmg u timclv riling. Th~ noltce of 
appeal, all malenals accepted by lht: 13unrd Chair a:. uJllillumll cvtllem:l!. and un) muteriill'i submntcd in 
response to the appeal will be sent to Board members along with a briding and recommendntron trom DEP 
staff Parttes filing appe~ds nnd inh!n:stec.l pero;uns are Jwttlit.:d tr1 aJvance 11f the llnnl date set for Boan.l 
umsuJcmllUn of an appeal UJ reqtu::st for publrc heitnng. Wtth nr Wtlhout holding a public heanng, the 
Onanl may allirm. umcnJ. or reverse u Ct1tntnh~toner de~; i!-. l<lll The Btl:tnl \\JII nout} p.tTIIC~ to rn1 appeal 
;.Jfld mtcrcsted pcr'>nns nl tt~ dl'l:tstoll 

U WPEALS TO 1\TAINF. SUPERIOR COURT 

!\•[a me law allo\\s aggrH!\ t.:d pl.'rson" tv <lppc·d lin:d C. Llllllllisstom:r h(t.:ll'lllJ:! UI!L'J~tllll'i In tvl.nnt s 'Sltpcnm 
I t•un st•t· J~ MR.'-> •\ § ~¥•( II: or, IJ% ( MR 2 21>, :'\I RS t\ ~ 11001 l\: ~fiH 1vl' X()( f'at11es tu tit~: 

ltet'll~lllg_ dt:ll'illHl IIIU'\t tile •I pl:llllllll ltlr ft:Vl~\\ Wtthlll W d.t)'<i .tll\:r ri!CI.!lfll Ol lllllt~t: 111 lhl· 

LurnmrsstOIIL:l s \VIIth!ll JcU.,tun. A pdtttolt ''" n:vtt'\'1> hy any <•llil'J Jllt,olt :t!Jg•tt'\<' d ILIH\1 ht tiled'' 1111111 

W-davs lmm th\. date th\. wr iu,•rr tlc~ision ,., rcnJer(•J Tile ht\\1!-i ~.!led 111 tin~ p:tnt!!J<~ph .mtl olhct h.:).! :II 
pMccdutc" gtl\ern lht: u1111cnt~ ;.tfld ptocc!'lsing ul a Supettor Ct1tlll otppt".tl 

\DDJ 1'10\ \l l'IH)lt\1 ·\ 1'10' : II vou ll.tvc qth:'-'llutt'> 01 need nddtltttllilltiiiiHlll<tiHltl o11lllt:." .tpp<.:.tl ptttl'<!'•' 

• tollt.tct lh,· Dl p.., l>m.dtll oll'rncldllrl'' :ttullnhm~;tlt<:lll ,,1 (~ll711X'1-2~11 

;--Jo t~· fhl! or:r pro\ tdcs ihJs I NI-l IRi\1.\ TIO~ SI!f:ET l'l!l l!.~llt."r;ll ''llt.l.llh.\ •1111\ II IS 1\(11 llll<:tHkJ lui IN' 

,ts 1 h.:g:tl11'h:n·m·-· 1\ lalfw l;tw ~nvcm~ .tn tppcll,l ttt''\ lt,!!ltl' 



Cirr of Lelt'i,\'lo/1 Ap{Jiiccllioll for Amended Conditional Use Per111it 
Middle Srreer Substation Prvjecl 

EXHIBIT9 
CMP' s Environmental Guidelines for Construction and 

Maintenance Activities on Transmission line and Substation 
Projects (2015) 
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CENTRAL MAINE POWER COMPANY 

Envirooment:1l Gulc.lelin.es for Coostru.ctioo aod Maintenance Activities on 

Transmission Line and Substation Projects 

1.0 INTRODUCTION 

These guidelines contain standards and methods used to protect soil and water resources during 
construction, reconstruction, and maintenance of transmission I ines and substations. They are 
based on practical methods developed for construction in utility cotTidors and their use is 
enforced by both St~te of Maine and Federal regulatoty agencies. The construction practices 
described in this manual are typically required by the regu latory agencies for all projects. These 
practices are commonly referred to as Best Management Practices (BMPs). Illustrations have 
been provided as part of this manual (Appendix D) which demonstrate both the proper and 
improper techniques used for the mote common construction activities. 

AU contracts for work performed on Centra l Maine Power Company (CMP) transmission line 
rights-of-way and substation sites will include these specific guidelines to ensure the project is 
constructed in an environmentally conscious manner. CMP personnel or their designated 
representatives will ensure that the guidelines are followed by inspecting all wotk and 
presct'ibing corrective steps to be taken where necessary. While this manual takes into 
consideration legal requirements, project personnel are still responsible for compliance with all 
federal , state, and local requirements. 

This guide uses a number of scientific and technical terms. Definitions of these terms are 
provided in Appendix A. 

2.0 PLANNING AND DESIGN CONSIDERATIONS 

Planning is an important practice that will reduce the risk of eros ion on a construction site. 
saving both time and money :for Central Maine Power Company and its contractors. An erosion 
control plan should be prepared during project planning and design phases. I.t will likely be 
required for any Maine Department of Environmental Protection and/or loca l permits. 

The erosion control plan should consist of: 

• A narrative. 
• A map. 
• Plan details. 

The narrative should describe the proposed project. existing site conditions, adjacent land uses, 
and any natural resources or properties that might be affected by the project. Other important 
details to include are descriptions of critical areas. proposed construction start and end dates. 
construction sequence, and brief descriptions of erosion and sedimentation contro l measures, 
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inspections and maintenance programs. and other clearing or construction that has taken place on 
the site in the last five years. 

The map should include pre-development site contours at a scale to identify runoff patterns 
(tninimlUn 5-foot contour interval), final contours, limits of clearing ai1d grad ing,. existing 
buffers, critical areas, natural resources. erosion control measures, and other clearing or 
construction that has taken place on the site in the last five years. 

The plan details should include drawing of the erosion control structures and measures. design 
criteria and calculations, seeding specifications, and inspection and maintenance notes. 

Key considerations include resource identification. familiarizing all patties with the construction 
site and limitations, and construction sequence. 

2.1 Resource Identification 

Sensiti ve natural areas which will receive priority treatment include: 

• Streams and rivers. 
• Great ponds. 
• Wetlands. 
• Steep s lopes. 
• Unstable soi l conditions. 

Sensitive natural ateas which may receive priority treatment, depending upon the specitics of the 
project, include: 

• Stream. river, pond, and wetland b~1ffers. 
• Sign ificant wildlife habitats. 
• Habitat fot· t'are spec ies. 
• Historic and prehistoric sites. 

During the planning phase, al l sensitive natural areas that require priority treatment -..viii be 
identified. The method of avoiding or crossing the sensiti ve natut·a l areas to minimize impacts 
will be identified and incorporated into the project plans. Project plans should be designed and 
drawn to provide contractors and inspectors with a comprehensive reference guide that include, 
but is not limited to, locations of sens itive natural areas, access, and abutter and landowner 
issues. If moditications to the plans need to be made in the fie ld , a designated person shall make 
necessary changes and shall notify all necessary personnel promptly. Copies of these plans 
shou ld be provided and exp lained to equipment operators to assure that constt·uction practices 
meet the intent of avoiding or minimiz ing impacts to the identified sensitive natural areas. I 11 

addition to the plans. the proposed access ways and water/wetland crossing locations, as well as 
other environmentally sensitive areas where activities will be restricted or prohibited, will be 
flagged and/or have signs posted. 
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Prior to crossings or construction in or near any sensitive natural areas, a "walk~ihrough'' will be 
conducted. Attendees at the walk~through will include: I) the contractor, 2) CMP and/or any 
designated representative, and may include 3) any assigned Third Par1y Inspector. The purpose 
of the walk-through is to establish the fo llowing objectives. prior to any cle~n·ing or 
construction work: 

• Identify available or alternate points of access to the project site. 
• Identify sensitive natural at·eas. 
• fdentify future "No-Access" areas. 
• Review color designation for all flagging used. 
• Establish the Communication Chain of Command (Contact Point). 
• identify and tlag access/construction roads within the ROW a11<ilor project area. 
• Establish methods of access over water resource areas (mats, t imber corduroy, frozen ground, 

tracked equipment). 

In order to minimize impacts to sensitive natural areas, the above objectives will continually be 
evaluated throughout the constructiori process. Project superintendents. foremen. and inspectors 
should also monitor weather conditions and reports on a11 on-going basis. Knowledge of 
changing or anticipated wet weather will allow time to address erosion control needs. lr~: this 
way, CMP and its contractors wi!J be prepared to respond to changing environmental conditions 
(e.g,, unusually wet or dry weather) and other unknowns that are inherent in the construction and 
maintenance of transmission lines. 

2.2 "Walk-Through" Mechanics 

2.2.1 Use of Flagging and Signs 

Flagging will be conducted at the time of the walk-through in order to v isuall y identify select 
features or construction methods to be used. Wetlands may be flagged earl ier as part of project 
pem1ittihg. Signs may also be installed fo llowing the walk-through to direct constructjon to 
approved access routes and away from "no access'' areas. The CMP flagging color-code is as 
fo llows; 

• Glow-pink with the printed words "Wetland Delineation", .(Wetland Boundary•· or 
"Wetlands". This tlagging denotes the edge of wetlands. 

• Red with or without the printed wotds - «Do Not Cross''. This flagging denotes a No
Access area where no equipment is aJiowed. 

• Yellow - no printed words. This !lagging denotes the location of an environmental measure 
such as a waterbar, hay bale barrier, or si It fence. 

• Blue - no printed words. This nagging denotes approved travel ways. This is typically 
flagged on each s ide of the access-'..vay to denote the designated trave l lane for al l access. 

• Glow-pink with black stripes or otherwise printed with the words Buffer or Wetland Buffer. 
This denoles a setback from a water resource and should be treated the same as No-Access 
area. 
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2.2.2 Idemificatioll and Use of Existing Roads 

Available logging, farm. or access roads, as well as other existing rights-of-way, will be utilized 
for access to and from transmission line rights-of-way with permission of the respective 
landowners. ln order to minimize ground disturbance. existing roads within the right-of-way and 
wetland/stream crossing areas will be used whenever poss ible for travel dw·ing construction, 
un less a better route is agreed upon during the walk-through. The movet:nent of equipment and 
materials w ith in the transmission line right-of-way will be confined as much as possible to a 
single road or travel path. 

For example. it may be better to construct new access roads in order to: (l) minimize the span of 
a wetland or stream crossing. Ol' (2) avoid the 1nore environmentally sensitive or "wetter" 
portions of a vvetland or stream crossing. 

In all cases. CMP and its contractors w il l attempt to avoid and minimize impacts to sensiti ve 
natural areas. As a result of this procedure, wetland and stream crossings, steep s lopes, unstable 
soil s, and other sensitive natural areas will be avoided and adverse impacts minimized whenever 
p1:acti cab I e. 

2.3 Construction Sequencing 

Although a " Project Plan" may be specific in identifying the locations of water resource areas 
(wetlands, streams, etc), and the methods of access over water resource areas (crane mats. frozen 
ground, etc) it should not dictate when construction activities should occur. It would be 
impractical to include day to day activities in the "Project Plan" such as, 'pole X w ill be installed 
on Y date ' . However, incltrding enviwnmental considerations in the dai ly and weekly project 
planning is very important. Factors such as the project schedule and weather often determine 
where and when construction activities occm; environmental impacts should also be considered. 
Below are some guidelines: 

• Work closely with the individual(s) in charge of environmental compliance to plan project 
activities. 

• Construction activities that cause soil disturbance should not occur during or just prior to 
forecast heavy rain events . 

• Coordinate access plann ing with all of the contractors on the project. Often temporary access 
roads are used by several different contractors and the construction and use of temporary 
access roads can cause sign ificant so il disturbance. Minimize equipment and vehic le trave l 
on temporary access ways. 

• Stabilize/restore disturbed areas as soon as possible, prererably while eqq ipment is on s ite. 
Add itiona l trips w.ith equipment can create more soil disturbance wh ich will need to be 
stabilized . Ofteh a s ite can and should be stab ilized w ithin hours of when the soil 
disturbance occurred. 

• Use frozen conditions to your advantage. There may be instances where water resource areas 
c~m be crossed during frozen conditions in lieu of installing crane mats. Before using this 
techn ique consu lt with the project environmenta l inspector. 
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• Crane mats should be removed as soon as they are no longer needed and/or when conditions 
are favorable. 

3.0 STANDARDS FOR CONSTRUCTION 

3.1 Road Construction 

The following five standards apply to the construction and/or upgrade of aJ I roads, skid trai Is, 
yru·ding areas, or work pads whether temporary or permanent. 

I . Where construction will be located near water resources, such that material or soi l may 
be washed into them, these disturbances will be set back from the edge of the water 
resource to maximize the amount of undisturbed filtering area between the disturbed area 
and the resource. These "'filter strips" will consist of an area of undisturbed vegetation 
between the edge of dishu-bed area and/or s ilt fence/hay bale barriers placed to intercept 
any sediment load in runoff water before it can enter the resource area. In order to 
maintain the integrity and effectiveness of filter strips, sediment barriers should be 
installed very early in the construction sequence. and they 11eed to be monitored to make 
sure they are functionaL Effective filter strip widths may vary from only a few feet in 
relatively well drained flat areas to as much as several hundred feet in steeper areas with 
more impermeable so ils . The minimum width of the buffer strip shall be 25 feet or in 
accordance with local CEO or DEP regulations. The width of the filter strip shall be 
increased proportionately for slopes longer than I SO feet or for higher sediment 
concentrations. Table l below provides the recommended widths for the filter strips 
according to the slope of land between the edge of the resource and any exposed soiL 

Table 1 
Recommended Widths For Filter Strips Between Disturbed Areas 

And Water Resources 
Slope ofLand Between Disturbance and 

the Resource (Percent) Width of Filter Strip* (Feet) 

0 25 
10 45 
20 65 
30 85 
40 105 
50 125 
60 145 
70 165 

*Measured along surface of the ground 

2 . Wherever possible. construction equipment will either avoid steep slopes or proceed 
across the slope in a safe manner to avoid excessive disturbance of vegetarian and soi Is. 
Eq uipment will not travel straight up or down any slopes with a grade steeper than I 0 
percent. except where necessat·y due to safety concerns and/or terrain constraints. 
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3. Where access roads or construction areas are to be built across tbe slope, the area wi IJ be 
properly sloped, slanting away from the cut bank to the outside edge of the roadbed in 
order to faci litate road surface drainage. 

4. Slopes of cut-and-fill banks will be no steeper than I horizontal to 1 vettical. Iflocated 
within 100 feet of water resources, the slopes will be no steeper than 2 horizontal to I 
veJtical. 

5. Rivers, streams, and wetland areas will be crossed, where necessary, at right angles to the 
channel and/or at points of minimum impact. To insure that natural drainage patterns 
will not be altered or restiicted as a result of construction activities. crossings will be 
designed and constructed according to specific standards outlined below. 

3.2 Stream or Wetland Crossings 

The following standards apply to all unavoidable stream, drainage way, or wetland crossings 
encountered whi le accessing the project site or on the project site itself. 

3.2.1 Types ofCros.sings Used 

The type of crossing used for access js dependent on: the purpose and use of the crossing, the 
natllre of the resburce being crossed. ground conditions present at the time of construction, and 
construction materials available. Some planning guidance is provided below. The appropriate 
means and location of the crossing will be determined at the time oftbe formal walk-through. It 
is imp01iant to consult with the project environmental inspector pl'ior to installing any crossing. 

• Permanent culverts and bridges will be used only where long-term, continued, and frequent 
access is required (such as substation access roads). 

• Temporary crossings will be used at all other locations. Temporary bridges, culverts, or 
crane mats must be used to cross any streams, drainage ways. or wetland swales that contain: 
(I) flowing water, (2) standing water, (3) saturated soils, or (4) organic/nwcky soils. 

• The use of corduroy as crossing material will be limited to wetlands which are not 
anticipated to have f1owing or standing water during the construction period. 

• In certain cases, no crossing material wil l be required ifthe stream bottom or drainage way is 
dry and contains a gravel or solid rock bottom (a "ford" ). Fords can only be used ifthey will 
cause no unJeasonable sedimentation of the stl·eam and no unreasonable alteration ofthe 
stream banks and bottom. 

• All crossings should include water bars or broad based dips or turn outs on the access, 
appropriate ly spaced on each side of the crossing, to promote filter-strip treatment of runoff. 
Consult Table 4 on page 12 of this document for specific water diversion structure spacing 
standards. 

• All temporary crossings must be stabilized within seven (7) days of its removal, unless 
specified otherwise. 

3.3 Construction in Wetlands 

Where structures are to be placed in wetlands. topsoi I must be excavated first, and stockpiled 
sepat·ate from subsoU. Be sw·e that stockpile soils at·e placed ill such a manner that they are 
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readily replaced into the excavated area. Soils shall be rep laced into the excavated area in the 
opposite order they were removed. Excavation and pole placement in wetland areas should be 
completed within the same day. After pole installation, topsoil must be restored to the original 
sutface grade, except where mounding around a structure is necessary for structure stabil1ty . 

4.0 lNST ALLATION OF CROSSJNGS 

4.1 Bridges 

Bridges are a preferred method for temporary access waterway crossings. Normally , bridge 
construction causes the least disturbance to the waterway bed and banks when compared to the 
other waterway crossing methods. Most bridges can be quickly removed and reused without 
significantly affecting the stream or its banks and without interfering with fi sh migration. 

Materials 
Access bridge construction typical ly entails the use of log stringers as construction materials. 

Sizing 
Table 2 below illustrates the log sizing requirements depending on the span and anticipated 
loads. 

TabJe 2 
Log Bridge Stringer Requirements 

Minimum Log Diameter* 
Span (80,000 lb. Load) (40,000 lb. Load) 

8ft. 16 in. 12 in. 
12ft. 18 in. 14 in. 
16 ft. 20 in. 16 in. 

Wheel guards: I 0'' diameter 
- Size of deck planks: 4" x 12'' x 12' 
~' Assume 6 stringers at 24'. centers 

Positioning 
The foll owing is guidance for the positioning and installation for all permanent and temporary 
bridges: 

• Access roads w ill cross streams at right angles to the channe l at a location w ith flrm banks 
and level approaches whenever possib le. 

• Bridge piel"s and abutments w ill be aligned parallel to the stteam flow so that the original 
direction of stream flow is not altered . 

• P iers and abutments will be imbedded in good foundation materia l. The grade ofthe bridge 
should co incide with t har of the road wherever practicable. 

for additional spec ifications on bridge construction, refer to section F'-2 of the Maine Eros ion 
and Sediment Contro l BMPs (see full cilation in Appendix C). 
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4.2 Culverts 

Materials 
Permanent culvetts will be either corrugated metal or plastic pipe. Temporary culverts will be 
corrugated metal, plastic pipe, or lumber ties. Chemically-treated wood wiU be not used. 

Sizing 
Pet'manent culvetts will be sized to have a diameter of at least 3 times the cross-sectional area of 
the stream channel or will be designed to accommodate 25-year frequency flows. Multiple 
culverts may be used in place of one large culvert if they have the equivalent capacity of a larger 
one. A culvert sizing criteria table (3x Rule) produced by the MDEP can be found in Appendix 
G. However, it is recommended that an engineer be consulted when installing any permanent 
culvert. 

Temporary culverts will also be sized to provide an opening at least 3 times the cross-sectional 
area of the stream channel and sized to accommodate a 25-year frequency storm flow. The 
stream channel cross-section will be determined at highest flows or will be approximated during 
periods of lower flows using the apparent natural high water marks remaining on the stream 
banks. For small intermittent streams, drainage ways or wetland crossings, the minimum sized 
culvert that may be used is 18 inches. l\lluJtjple culverts may be used in place of one larger 
culvert if they have the equivalent capacity of a larger one. 

Positioning 
The following is guidance for the positioning of all permanent and temporary culverts: 

• Culverts should be placed to allow for the crossing to take place at right angles to the channel 
to assure that natural drainage patterns will not be altered. 

• Culverts should be placed at the point of narrowest crossing and wbere firm banks and level 
approach slopes are available. Slopes should be no greater than 1.5 to 1. 

Lnsta llation 
The following is guidance for the installation of all petmanent and temporary culvel'ts: 

• Cul verts should be of sufficient length to allow both ends to extend at least one foot beyond 
the toe of any fill used to cover the culvert. 

• Inlet and outlet ai'maring shall exlend at least one pipe diameter beyond the upstream and 
downstream end of the culvert. See Table 3 below for oullet protection in erodible areas. 

• Culve11s should be bedded on firm ground. Supplemental use of geotextile with gravel can 
be used to create this firm base. Permanent culvert installation should include firm 
compaction of the foundation and the fill around the sides of the cu lvert Compaction sho ul d 
be clone in no less than 8-inch lifts. 

• Both the inlet and outlet ends of the culverts wi ll be set at or slightly below the natural stream 
bottom to allow passage offish and other aquatic life at a111evels of flow. At no point should 
either end of an installed culvett be positioned in the air out of the water. 

• Multiple culverts must be offset in order to concentrate low flows into the culvert within the 
natural channel. 
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• When working in and around a perennial stream, temporary stream diversion may be 
necessary to avoid creating turbidity in tbe stream water. This type of work requires a permit 
from Maine DEP, and must be coordinated with the project environmental inspector. 

• Fill used to bury the culvert will be compacted at least half-way up the side of the culvert for 
its full length in insure that flowing water will not undermine the culvett. 

• Culvetts will be covered with fill to a depth of at least one foot or one and a halftimes the 
culvert diameter, whichever is greater. 

• Road fill at the upstream (headwall) and downstream (out-fall) ends of culverts wi ll be 
armored with either rock rip rap or logs to protect the road till from being eroded by the 
action of water or road traffic. This material will be installed up to the level of anticipated 
high water. 

• [n areas where the streambed appears highly erodible, the streambed at the outlet end of the 
culvert will be lined with riprap to prevent erosion and potential stream bed scour. Table 3 
below indicates the distances away from the culvert to install such riprap. 

Table 3 
Culvert Size - Leneth of Rock Protection 

Culvel't Diameter (Tnches) Length of Rock Protection From Culveti 
(Feet) 

12-20 7 
21 - 24 9 

30 1 I 
36 13 

42 - 48 18 
54-60 24 
66 - 78 32 

Removal 
Temporary culverts wiU be removed once their use is no longer necessary. The fill material can 
be redistributed and spread out on the nearby uplands at a distance sufftcient to prevent its 
reentry into the resource. Silt fence/hay bales, seeding, and mulching may be necessary to 
stabilize this material. The banks and bottoms of the stream, drainage way, or wetland shou ld be 
restored to original conditions. Exposed so ils on the banks and with in 100 feet of the crossing 
should be stabilized using seed and mulch. Some banks and steep s lopes adjacent to streams 
may require stabilization with cmlex or jute matting in combination with seed and mulch. 

4.3 Mats (Crane or Swamp Mats) 

CMP construction projects require that adequate mats are present at the project site prior to 
construction. A readily access ible source of mats should also be available in case construction 
conditions change and necessitate t he need fot· more mats. 

Materials 
A number of difTerent sized and 00nstructed crane mats are typically available. CMP requires 
that the appropriate mats be used for the appropriate crossing. For example: 
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• Longer mats should be used for the longer crossing spans. This practice avoids the need to 
install additional mats within tile crossing area in order to support the "span" mats. 

• Mats should be in good condition to allow for their "clean" installation. Having mats in good 
condition prevents them from being dragged in versus them being carried in due to broken 
hitching cables, breaking apart on the job site, or becoming imbedded in mad due to their 
inabilily to support the required weight. 

• Mats with partial/short timbers joined end to end should generall y not be used to cross stream 
channels. 

Installation 
• Whenever possible, mats should be carried and not dragged. Dragging mats creates more 

soil disturbance which requires additional erosion control or tinaJ restoration work. 
• At the cross ing location, the ends of the crane mats should extend at least two feet onto finn 

banks or several feet into the upland edge of a wetland to assure a dry. fixm approach onto 
the mats. 

• At crossings which contain open o•· flowing water, the mats should be supported within the 
span using cross mats as abutments in order to prevent the impoundment of water or having 
water flow over the mats. 

• At "dry" c1·ossings where no water is present or anticipated during project construction, the 
mats may be placed dii'ectly onto the sensitive natural area in order to p1·event excessive 
rutting, provided stream banks and bottoms are not altered. 

Maintenance 
Matted crossings shou ld be continually monitored to assure their corfect functioning. Mats 
which become covered with din should be kept clean and the mate1·ial removed must be disposed 
of in an upland location. The material must not be scraped and shoveled into the water resource. 
Mats which become imbedded must be reset or layered to prevent mud from covering them or 
water passing over them. 

Removal 
Mats should not be removed until their use is absolutely no longer necessary. Specifically, all 
final restoration work should be completed prior to the mats being removed from the crossings. 
The planned removal of mats should be coordinated with CMP (or designated representative). 
the project envi ronmental inspector, and any Third Party Inspector. As temporary structures. 
they should be removed within one year from the date of installation. All area!:i disturbed during 
ford removal shall be stabilized with seed and mulch . 

4.4 Corduroy 

Materials 
Corduroy materia l wi ll consist of de-l imbed trees or logs. The logs must have a diameter greater 
than three inches at the small end and lengths greater than 18 feet. Shorter length material may 
be used only as described in the lnstallation section below. 
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Positioning 
Corduroy should be placed perpendicular to the direction of travel. Corduroy should be placed at 
the point of narrowest crossing and where firm banks and level approach slopes are available. 

l n stall at ion 
The corduroy should be placed with the longer length pieces laid down first. The bed of 
corduroy should not only be placed with in the low po1tions of the crossing but also for at least 
three feet up the sjdes of any upland side slopes in order to prevent rutting and sedimentation 
from the approaches to the crossing. 

Once a thick base of corduroy has been taid , pieces shorter than 18 feet can be used to fill gaps 
and ra ise the elevation of the corduroy to provide for a more stable crossing. 

Removal 
Removal is tbe reverse of installation. Once the cordmoy bas been removed from the crossing, it 
may be moved off the right-of-way, burned, or chipped. The material may also be spread and 
distributed on the ROW over the nearby upland if in accordance with the Maine Slash Law (see 
Appendix E) and approved by a CMP representative. The banks of streams and dtainage ways 
must be graded back to original conditions. Exposed soi ls on the banks and within I 00 feet of 
the crossing must be stabilized using seed and mulch. Banks of drainage ways that are expected 
to receive high flows should be stabilized with seed and curlex or jute matting. 

5.0 SURFACE WATER DIVERSION STRUCTURES (WATER BARS) 

A number of above-ground structures or techniques are available to diverl water out of travel 
ways and work areas in order to prevent subsequent runoff and eros ion. The terminology and 
definitions for these techniques (i.e., broad-based dips. water bars, skid humps, water turnouts, 
and cross-drainage box culvert) vary, but the purpose of all is to redirect water moving down a 
slope into adjacent vegetated areas (ti Iter strips). Any activities that involve land grading have 
the potential to cause sedimentation. Their use and installation needs to be carefully planned. 
Planning for these techniques must include timing, use of natural buffers (filter strips), mulching. 
and temporary and permanent seeding. Minimizing the area of soi l exposed at one time is a key 
component of ensuring that surface water diversion structures function effectively. General 
standards for their construction are as follows. 

Materials 
Most of these structures are constructed by excavating or moving and shaping earth from within 
the access way or work area. The cross-drainage culvert structure typically uses logs or timber 
to form a box- like structure to catch water from tnwel ways or side ditches in order to direct it 
across the travel way and away from disturbed areas. 

Positionin!! 
These structures should be installed immediately above ahd along steep pitches in the road and 
below seepage areas on natural or cut banks. They should be sited to take advantage of existing 
vegetation for filtering and slope away from the travel surface. The interval for installing these 
diversion struch1res depends on the slope of the road, as well as the nature of lhe road surface, 
so ils, and wetness. Generally speaking, steeper slopes require shorter distances between 
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diversion structures . The rollowing table contains recommended distances between installed 
structures depending on slope. 

Tabfe 4 
Recommended Distances Between Water Diversion Structures 
Slope (Percent) Spacing (Feet) 

2 250 
5 135 
10 80 
15 60 
20 45 
30 35 

All of t hese structures should be s ized in anticipation of greater flows resulting from snow melt. 
spring runoff, and storm rains. 

Installation 
These structures should be installed at 30~degrees angled down grade. The shape of the 
backside portion of the structure should have a reverse s lope of about 3 percent. Use of a pop
leve l is recommended to ensure that drainage js away from the road. Structures should be 
constructed with rounded (not vertical) mounds and djps to a llow for firm compacrion and to 
allow re-vegetation. 

In the case ofthe cross-drainage cu.lvelt, the minimw11 widtJ1 of the open face of the culvert 
should be 18 inches. The travel surface shou ld consist of at least 12 inches of gravel or soil over 
the cul vett. The slope of the culve1t should be a drop of at least 5 inches in every I 0 feet or 
length to ensLu·e proper drainage. 

The inlet end or all structures should extend beyond the edge of the access road so that it fully 
intercepts water flows that may flow onto the access road. The outlet end of the structure should 
extend out enough to prevent water from flowing around and re-entering the road ol" work area. 

The discharge ends of any ofthese diversion structu res shou ld outlet into a vegetated ti tter strip. 
Where heavy flows are encountered or antic ipated, the outle t end of the structures should 
incorporate an apron of rock. gravel, or brush to reduce water velocities. Lf construction w ill 
extend into fall and winter months, be sure to upgrade to meet winter standards all erosion 
control measures (e.g., increase amount of mttlch, etc.). to protect the site from spring runoff. 

Where the structure is witbjn I 00 feet of a stream or wetland , the incorporation of a small, 
excavated settling basin OJ ditch turnout to reduce the velocity oftlows and the continued 
movement of sediment downslope should be considered. In addition. some type of sed iment 
barrier (silt fencing or staked hay bales) wi ll be installed at the outlet ofthe diversion structu re, 
where vegetated filter strips are narrow or sparse ly vegetated, in order to prevent sediment from 
eroding into water resources. 
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Maintenance 
Due to repeated travel over these structures, maintenance is critical to their effective functioning. 
As the structure becomes flattened or rutted, it needs to be re-excavated or graded to ensure the 
interception and redirection of water nliioff. The ends of any Cl·oss-drai nage culverts should be 
maintained by cleating away any potential blockages. 

Removal 
After the completion of the construction project, removal of these structures is not a requirement, 
with the exception ofthe cross-drajnage culvert. The structures can be left in place provided 
they have been suitably stabilized with seed and mulch. Any hay bale barriers or silt fence at the 
outlet end should be removed when the site has a healthy vegetative cover. 

6.0 SEDIMENT BARRIERS (STRUCTURAL MEASURES) 

6.1 lntroduction 

The use of properly installed erosion and sediment control barriers is a fundamental and critical 
component for preventing erosiou at CMP construction projects. Erosion control barriers include 
silt fence, hay bales. and/or erosion control mix berms. [n some cases, these barriers may be 
deemed unnecessary by CMP, its representatives, or a Third Patty lnspector due to factors 
including slope and filter strip width within project boundaries. A typical CMP construction 
project will use a combination ofbarriers to effectively control erosion near water resources. 
[nstallation and diligent maintenance of these barriers serves the fo llowing pUt'poses: 

• Assttres the envii·onmental integrity ofthose upland and waterresoLJI·ce areas not designated 
or peTmil1ed for disturbance. Specifically, it maintains the onsite vegetative community and 
water quality of the surface water within the watershed. 

• Assqres compliance with all applicable federal, state, and local environmental and land use 
regulations or permit conditions. 

Generally, silt renee is the preferred barri er because: it traps a much higher percentage of 
suspended sediments than hay bales; it can be easier to install, obtain, and transport; and is less 
costly. Jn addition, the structural longev ity of silt fence is 60 days or longer Lmlike straw or hay 
bales· longevity which is 60 days or less. 

The standards and procedures outlined in this section of the manual are meant to address a 
majority of the situations encountered during transmission line and substation construction 
act ivities. For additional information on sediment and eros ion contmlmethods and techniques. 
or to address a particularly problematic situation. this manual should be used in conjunction with 
and supplemented by the Maine Erosion and Sediment Control BMPs. For other recommended 
references, see Appendix C. 
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6.2 Silt Fence 

Materials 
Silt fence is provided by a number of manufacturers and is generally a synthetic fabric pre
attached to wooden staking. The fabric should be pervious to water allowing a tlow through rate 
of 0.3 gallon per square foot per minute. The fabric should contain stabilizers and ultraviolet ray 
inhibitors to allow it to sustain exposure of a minimum of 6 months. The height of the filter 
fabric should not exceed 4 feet in height. 

Placement 
Silt fence is to be utilized at the edge of any planned work area or area which wiiJ cause the 
disturbance of soil. It will be installed to intercept any sheet flow of water and detain sediment 
from entering water resources or leaving the project site. It should be installed prior to starting 
work. Given the expansiveness of CMP transrnission line projects in particular, the amount of 
silt fence placement must be selective: however, i1 should still be used in amounts sufficient to 
meet potential changing conditions in a pro-active manner. After the pdmary stabilization 
measures (temporary and permanent) have been implemented" silt fence us.e is encouraged in the 
following selected locations. as appropriate: 

• Around all substation project sites. 
• Along all access roads or work areas that are within 100 feel of water resources. 
• Along al l access roads or work areas in upland settings that encounter seepage moving across 

slope. 
• Around all stockpiled soils. 

In general, the placement of silt fence is appropriate when: 

• Serving a drainage area of no more than .25 acre per 100 feet of silt fence length. 
• The maximum slope length behind the fence is l 00 feet or less. 
• The maximum gradient behind the fence is 50% or 2:1 horizontal/ve1tical. 
• Where the filter strip is not of an adequate width (see Table l ). 

Instal lation 
The following installation guidelines are the minimum which should be implemented: however. 
appropriate changes to silt fence installation should be made as conditions change during the 
constrltction operation. 

Silt fence will be placed an adequate distance (6-10 feet) beyond the toe of the slope (if there is 
sufficient room) to allow for sediment accumulation between tbe disturbed area and the down
gradient water resources. If there is not sufficient room to place the silt li~nce an adequate 
distance beyond the toe ofthe slope, CMP, a representative ofCMP. or the Third Party Inspector 
should be consulted. The barrier should be installed along the contour. within reason. The goaJ 
is to slow and pool the sed iment-laden runoff to allow fine sed iments to settle-out before the 
runoff enters the water resource. The ends of the barrier should be up-tumecl to maintain the 
pool volume. 
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A trench shall be excavated approximately 6 inches wide and 6 inches deep on the up-slope side 
of the silt tence alignment. The lower edge of the silt fence fabric should be eJltrenched for a 
distance of at least 4 inches up-slope and then back-tilled. Should frozen or rocky ground 
conditions prevent the effective or practical use of trenching, materials such as bark/wood chips, 
wood fiber mulch, or a soil erosion control mixture can be used. This material is to be mounded 
on top of at least 4 inches of filter fabric which would otherwise be trenched. 
Silt fence should be installed in a continuous roll to avoid the need of a joint between different 
pieces offence. Jfjoints are necessary, filter fabric shall be "spliced" together at a support post, 
securely sealed , and with a minimum of 6 inches of overlap. Splicing rolls of si lt fence entails 
twisting end posts together, creating a continuous section of si lt fence. 

Support posts should be placed on the down-slope side or the side closest to or facing the water 
resource. The posts should be placed 6 feet apart (a maximum of I 0 feet may be acceptable in 
some locations) and driven securely into the ground, typically about one foot deep. Si lt fence 
usually has posts pre-attached. 

Silt ience should not be installed in streams or drainage ways where concentrated water 
flow is present or concentrated flows are anticipated. 

Maintenance 
Once a week, or after rainstorms producing at least Y2 inch of rainfall, wh ichever is more 
frequent. the contractor is responsible for inspecting all temporary erosion and sediment control 
barriers. Such inspection is necessary to assure that the barriers arc functioning properly as weJI 
as identifying new areas requiring installation. A maintenance log should be kept of all erosion 
control changes. improvements, and maintenance performed. 

If any barriers are not functioning properly, they will be repaired or replaced. A sediment 
control barrier is not functioning if: 

I. Water is flowing around the sides or u11der the barrier. 
2. Soil has built up behind the barrier to the point more than half-way up the fence. 
3. There is excessive sag in the fence. 
4. There is evidence of sedimentation such .as gully erosion, slumping of banks, or the 

discoiOfation of water outside of the perimeter sil t fence. 

Corrective measures include removing accumulated sediment from behind the barrier, restaking, 
extending the ends of the fence, or installing another fence further upslope. 

Removal 
Installed silt fence will be removed once it is ev ident that the soils have become stabilized and 
the potential for erosion no longer exists. ln most cases, the silt fence will not be removed until 
at leasl one growing season has past. Removal of s ilt fence should be coordit1ated with CMP or 
their designated t•epresentative. 

Any ridges or mounds of so il or caught sediment remaining in place after the silt fence has been 
removed . must be leveled-offto conform to the existing grade. Any newly exposed soi l that may 
erode must be seeded and mulched. 
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All removed silt fence must be properly disposed of off the project area. 

63 Hay Bales 

Placement 
Like silt fence. hay bale ban·iers can be uti lized at the edge of any planned work area or areas 
where soil disturbance has occurred or will occur. Barriers are installed to intercept sheet flow 
of water and detain sediment from entering water resources or leaving the project site. Given the 
expansiveness of CMP transmiss ion line projects in particular, the amount of hay bale barrier 
placement must be selective, but still in amounts sufficient to meet potential changing conditions 
in a pro-active ma1me.r. Hay bale barriers will be used, as appropriate, in the following locations: 

• Around all substation project sites. 
• Along all access roads or work areas that are within 100 feet of a water resource area. 
• Along all access roads or work areas in upland settings that encol1nter seepage moving across 

slope. 
• Around all stockpiled soils. 

Jn general, the placement of hay bales is appropriate when: 

• Serving a drainage area of no more than .25 acre per I 00 feet of barrier length. 
• The max imum slope length behind the barrier is 100 feet or Jess. 
• The maximum gradient behind the barrier of 50% or 2: I horizontal/vertical. 
• Where the filter strip is not of an adequate width (see Table I). 

1 nstallati on 
The following installation guideli nes ru·e the minimum which should be implemented: however. 
appropriate changes to hay bale installation should be made as conditions change during the 
construction operation. 

The barrier wi II be placed an adequate distance ( 6-1 0 feet) beyond the toe of the slope (if there is 
sufficient room) to allow for sediment accumulation between the disturbed area and the dm.vn
gradient sensitive areas. ffthere is not sufficient room to place the hay bales an adequate 
distance beyond the toe of lhe s lope, CMP. a representative of CMP, the project environmental 
inspector. or the Th ird Party Inspector should be consu lted . Within reason. the barrier should be 
installed along the contour. The goa l is to slow and pool the sediment~laden n1noff to allow fine 
sed iments to settle-out before the runoff enters the water resource. The ends of the barrier 
should be up-turned to maintain d1e pool volume. 

A shallow trench shall be excavated the width of the bale and to a minimum depth of4 iMhes in 
which to bed the ba le. The excavated soils arc then used to seal the lower jnsicle (up-slope) edge 
of the barrier. The bales should be set tightl y together and entrenched with the baling string 
oriented on the sides (i.e.! not touching the ground) in order to prevent deterioration of the string. 

Every bale should be staked using 2 sLakes per bale. The stakes should be driven in at a11gles 
such that it binds and forces abutting hay bales together. 
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Gaps between bales shall be packed with loose hay to prevent water from escaping between the 
bales. 

Hay bales will not be placed in stJeams where flow is present or anticipated. 

Maintenance 
Once a week, or after rainstorms producing at least Yz inch of rainfall, whichever is more 
frequent, the contractor is responsible for inspecting all temporary erosion and sediment control 
barriers. Sucl1 inspection is necessary to ensure the structures are functioning properly as well as 
identifying new areas requiring installation. A maintenance log should be kept of all erosion 
control changes, improvements. and maintenance performed. 

If any barriers are not functioning properly, they must be repaired or replaced. A sediment 
barrier is not functioning if: 

• Water is flowing around the sides or under the barrier. 
• Soil has built up behind the barrier to the point more than half-way up the hay bale or where 

there is excessive leao to the barrier. 
• There is evidence of sedimentation such as gully erosion. slumping of banks, or the 

discoloration of water outside of the hay bale barrier. 

Conective measures include removing accumuJated sediment from behind the batTier, re-staking, 
extending the barrier at the ends. or installing another barrier further up-slope. 

It is not recommended that straw or hay bales be used for periods greater than 60 days. 

Removal 
Installed hay bales will be removed once it is evident that the soils have become stabilized and 
the potential for erosion no longer exists. In most cases, the hay bale barrier will not be removed 
until at least a healthy growth of vegetation is established on the disturbed site. Removal of hay 
bale barriers should be coordinated with CMP or their designated representative. 

Any ridges, mounds of soil, or caught sed iment remaining in place after the hay bales have been 
removed. must be leveled-off to conform to the existing grade. Any newly exposed soil that may 
erode must be seeded and mulched. 

All removed hay bales must be properly disposed of, or broken up and used as mulch on the bare 
soils near the barrier. 

6.3.1 Problems With Straw OJ' Hay Bale Barriers 

There ar,e several situations where straw or hay bale barriers may be ineffective or cause 
problems; 

I. When improperly placed and installed (such as staking the bales directly to the ground with 
no so il seal or entrenchment), hay bales allow undercutting and end flow. 
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2. When used in streams and drainage ways. high water velocities and volumes destroy Ol' 

impair their effectiveness. 
3. When bales are not inspected and maintained adequately. 
4. When hay bale barriers are removed before up-slope areas have been permanently stabilized. 
5. When hay bale barriers have not been removed after they have served their usefulness. 

6.4 Erosion Control Mix Berms 

Composition 
Erosion control mix berms are made up of sh!'edded bark. stump gril1dings, and composted bark. 
It may be made on a project site if adequate materials are available, however its composition 
needs to be a well-graded mix of different pa11icle sizes. Wood chips, bark chips, ground 
construction debris and processed wood cannot make up the organic component of the mix. Be 
sure to consult w ith the project environmental inspector regard ing the suitability of any erosion 
control mix. material proposed for use. 

Installation 
Erosion control mix berms are s imply placed on the surface of the ground and do not require any 
soi l disturbance. The berm shou ld be located in a similar manner to other sediment control 
barriers along contour, downslope of disturbed soils. Also similar to other sediment barriers, 
they should not be placed in areas of concentrated runoff, below culvert outlets, around catch 
basins, or at the bottom of a large contributing subwatershed. At the toe of shallow s lopes less 
than 20 feet long, at a minimum be11ns should be 12'' high and a minimum of2 feet wide at their 
base. For longer or steeper slopes, the berms shou ld be w ider to accommodate additional runoff. 
They are ideal for installation on frozen ground, on shallow to bedrock soils, outcrops of 
bedrock. and heavily rooted forested areas (i.e., those areas where other barriers are difficult to 
install). 

Erosion control mix can also be placed in a synthetic "sock" to create a contained stable 
sediment barrier. This is especially useful in areas where trench ing is not feasible , such as frozen 
ground, across pavement. or compacted gravel. When in a sock. erosion control mix can staked 
in an area of concentrated t1ow (i.e., ditch or swale) as the netting prevents movement of the 
mulch mixture, 

Maintenance 
As with other barriers, inspection should be performed after each rainfall or daily during 
prolonged periods of tain. Accumulations of sediment should be removed when they reach half 
the height of the barrier. and the benns can be reshaped and new matel'ial can be added as 
needed. 

Removal 
rn most cases. erosion control mix berms do not need to be removed. They wi ll continue to 
function as they decompose, become part of the soil on the s ite and will naturally revegetate. lf 
synthetic socks are used. the erosion control mix can be emptied from the sock and the socks can 
be disposed of off site. 
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7.0 NONSTRUCTURAL EROSION CONTROL MEASURES 

7.1 Nonstructural Measures Defined 

Nonstructural measures are temporary or permanent methods used to cover exposed soil areas to 
prevent erosion fi·om occurring. Their purpose is to cover whole areas of exposed soil to prevent 
initial erosion of soil from a construction site. 

Examples of nonstructural measures include hay or straw mulch, erosion control mix, matting, or 
seeding. 

7.2 Importance ofNonstructural Measures 

Nonstructural measures are important because they provide both temporary and permanent 
protective cover to exposed soils. Generally, they provide the fu·st line of protection against 
erosion, and can be the most effective means of preventing erosion. This protection is important 
becatJSe exposed solls are easily eroded by wind or water. Some soils such as s ilts can easily be 
removed from a construction site by rainwater. The impact of individual raindrops on exposed 
soils can loosen soil particles, and these particles can then be carried offthe work site by runoff 
and deposited into water resources including streams, rivers, wetlands, ponds, and Jakes. Silt 
particles don' t settle out of water easily, and water siltation can pollute slllface waters and harm 
aquatic creatures such as insects and fish. For example, brook trout, one of Maine' s premier 
game fish species, Tequires clear. high quality water in order to survive. Silty water can reduce 
spawning habHat, irritate fish gills, lower oxygen content in water, and make ·fish susceptible to 
diseases. 

Dry soil conditions and high winds can also cause siltation. When small particle soils such as 
s ilts become d1-y, they have a baby powder-like texture and can easily be swept away by winds. 
Nonstructural measures help prevent wind erosion because they hold moisture ne>:t to the soil, 
keep the soi l from drying out due to wind exposure, and prevent winds from carrying away dry 
soil particles. Keep in mind, however, that proper construction sequencing is invaluable (See 
Section 2.3). 

7.3 PJacemeot of Nonstructural Measures 

Nonstructural measures should be used whenever there is a possibility that exposed so ils on a 
construction site could wash into adjacent sens itive water resources. Temporary nonstructural 
measures such as hay or straw mulch should be spread on exposed soi ls with in 100-feet of water 
resources within 48 hours of initial soil disturbance. or before any predicted storm event. 
There are two types of nonstructural measures: temporary and permanent Temporary measures 
are typically used during construction, while permanent measures are usually applied after 
construction is complete (i.e., restoration). Prov ided below ai"e genera l discussions and 
explanations ofthe common nonstructuralmeasurcs that are used on CMP construction sites. 
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7.3.1 TempoNIIY Measures 

• Hay or straw mulch (unanchored on slopes less than 8%, anchored on slopes greater than 
8%) on exposed soil areas and soil stockpiles in the construction area . 

• Temporary seeding covered by hay or straw mulch on soil stockpiles or areas of exposed soil 
next to sensitive resources that are not scheduled for final restoration for 30 days (this only 
applies between the dates of April 16 to October 31 of any given year). Temporary seeding 
is not required during the Winter Construction Season. 

• Erosion co11trol mix can be used as a stand-alone temporary mulch on slopes that are 2 
horizontal to I vertical , or less, on frozen ground, in forested areas, or at the edge of gravel 
parking and areas under construction. It should be applied at a thickness of 4 to 6 inches. 

• Rolled Erosion Control Products (RECP's) such as Curlex or Jute matting, can be used on 
areas of high wind exposure, steep slopes (steeper than 8% grade), unstable soils, and 
stream/river bank restotation areas. Matting is typically ancho1·ed (usually with large staples, 
as recommended by the manufacturer). Although this type of material is usually used during 
final restoration, it is considered a temporary measure because it generally deteriorates within 
two years. 

Table 5 
Temporary Seeding Rates and Dates 

Seed Lb./Ac Seeding Recommended Remarks 
Depth Seedjng Dates 

Winter Rye 112(2.0 bu) 1-1.5 in. 8/15-10/ 1 
Good for fall seeding. Select a hardy species, 
such as Amos took Rye. 

4/1-7/1 
Best tor spring seeding. Early fall seeding 

Oats 80 (2.5 bu) L-1.5 in. 
8/ 15-9/15 

will die when winter weather moves in, but 
mulch will provide protection. 
Grows quickly but is of short duration. Use 

Annual 
40 .25 in. 411-7/1 

where appearance is important. With mulch, 
Ryegrass seeding may be done throughout growing 

season. 
Sudan grass 40 (1.0 bu) .5-l in . 5/15-8/ 15 Good growth during hot summer periods. 
Perennial 40 (2 .0 bu) .25 in. 8/ 15-9/ 15 Good cover, longer lasting than Annual 

Ryegrass. Mulching will allow seeding 
throughout growing, season. 

Teu1porary 
mulch with or 

l 0/ 1-4/ 1 
Refer to TEM PORARY MULCHING BMP 

without dormant and/or PERMANENT VEGETATiON BMP. 
seeding 

Proper application rates, location, and seasonal consideration are provided in Table 6 on page 23 
of this manual. 
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7.3.2 Petmanellt Measures 

Uplands 
• Permanent grass and legume seedjng covered by hay or straw mulch on all areas that have 

been restored to final grade (this seeding generally applies between the dates of April 16 to 
October 31 of any given year). This is required to establish permanent, perennial, vegetative 
cover on exposed soils. Permanent seeding is not required during the Winter Construction 
Season, although dormant seeding may be performed. (See Section 8.0 for detail s on winter 
construction.) 

• Seeds covered by anchored (usually with large staples) Cudex or jute matting in areas of 
high wind exposure, on steep slopes (steeper than 8% grade), unstable soils. and stream/river 
bank restoration areas. 

• The soil may need to be properly prepared before any seeds are placed on the ground. This 
preparation may include addition of fertilizer (only in designated upland areas not adjacent 
to, or near waterbodies or wetlands, if in doubt ask the environmental or constmction 
inspector) in areas that have been tested, and are found to be deficient in plant nutrients. 

• Erosion control mix. can also be used as a permanent mulch to provide a buffer around 
disturbed areas. Lt can be left in place to decompose and naturalize. ft wi ll eventually 
support vegetation, which should be promoted. lfvegetation is desired in the short-term. 
legumes and woody vegetation can be planted, which will create additional stability. 

Wetlands 
• Wetland areas are to be seeded only with resource agency approved wetland seed mixes. If it 

js decided that wetlands will not be seeded, disturbed wetland will be graded to original 
contours, mulched with straw, and allowed to revegetate naturally. 

As with the Temporary Measures, refer to Table 6 on page 23 fa t· proper application rates, 
locations, and seasonal considerations. 

for permane11t seeding mixtures, consult the approved plans/proposal for the project, the 
environmental inspector. or Appendix A of the Maine Erosion and Seditnent Control BMPs. 

8.0 WINTER CONSTRUCTION CONSIDERATIONS 

If a project js actively being constructed between November l and Apri ll 5 of any given year, 
sediment and erosion control guidelines developed by the Maine Department of Environmental 
Protection for projects occurring during the winter months must be followed. 

Of course, nothing can replace good common sense. These guide! ines may not be necessary at 
all times during the winter construction dates for several reasons. For example. ifthere is no 
snow on the ground or the ground isn't frozen by November I, only the standard BMPs must be 
followed, Also, ifthe ground thaws and all snow is gone before Aprill5, the standard BMPs 
may be appropriate. Nothing substitutes good j udgment, being fami liar with the construction 
s ite, and being aware of tbe site-specific conditions. Proper construction sequencing (Section 
2.3) can greatly minimize environmental impact during winter construction. When in doubt. 
contact the project construction manager or envj ronmental inspector with any questions. 
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Table 6 on page 23 highlights some of the major differences between the winter construction 
guidelines and normal BMPs used during construction and for temporary stabilization. The table 
presents differences for temporary measures that should be used during construction, and 
permanent measures when construction is completely done. 
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Table 6 
Nonstructural Erosion Control Measures (Seasonal Differences in Construction BMP Reqttirements) 

General Construction Winter Construction 
Dates April 16 through October 31 of every year November I through April 15 of every year 

Mulch on slopes less Within I 00-leet oF sensitive water resources apply hay and/or straw Within 1 00-feet of sensitive water l'esources apply and maintain 
than 8% mulch at a minimum of 70 lbs./1 000 square feet of exposed soil (about properly anchored hi;iy and/or straw mulch at a minimum of 150 

2 bales). Must be done within 7 days of initial soil distJ.•rbance and lbs./1000 square feel of exposed soil (about 5 bales) at all times. 
before s torm forecasted events, Ullless specified otherwise. (double the April 16- October 3 I rate) 

Mulch on slopes Hay or straw mulch can be applied without being anchored, though Apply mulch as specified above. Properly anchor with Curl ex. jute 
grentct· than 8% specific site conditions may require use of anchoring. matting, or similar mulch netting on upland slopes exceeding 8% and 

within I 00 feet of streams if no construction activities are anticipated 
jbr 7 of more days. 

Area of exposed No restriction on area exposed, but contractor must attempt to Not more than one ( 1 ) acre of exposed (not mulched or otherwise 
soils allowed at any minimize amount of exposed soil at any one time, especially next to devoid of vegetative cover) soil. 

one time water resources. 
Sediment barriers A single line of sediment barriers including silt fence, hay bales, or If soil is frozen, wood waste filter berms or 2 line.s of sediment barriers 

wood waste filter berms must be installed between water resources and (including hay bales and sill fence) must be placed beh.veen water 
disturbed soils. resources and disturbed soils. 

Temporary seeding I r required_ apply at the rate specified by the supplier, CMP Not required, but iftempo1'3fy seeding is desired, it must be applied at 
in uplands Env ironmental Department, or Environmental Inspector. Cover with a rate 3 times higher than the General Construction Season, and 

mulch. covered with mulch. 
Temporary seeding Wetlands are not to be seeded unless done so with an agency-approved Wetlands are not to be seeded unless done so with an agency approved 

in wetlands seed mix. Annual Rye Grass is not acceptable and shall not be used. seed mix. Annual Rye Grass is not acceptable and shall not be used. 
Disturbed wetland areas will be mulched exclusively with straw. Disturbed wetland areas will be mulched exclusively wiU1 straw. 

Permanent seeding Site must be seeded at rate specified by the supplier and covered with Not required before April 16, but if dormant seeding is desired, the site 
in uplands hay or straw mulch. lfneeded, ihe site can be limed and fertilized. should receive an adequate cover of loam, if necessary, be seeded at a 

rate 3 times higher than the General Construction Season, and covered 
with mulch at a minimum of ISO lbs./1000 square feet. 

Permanent seeding Do not apply permanent seed mixes to wetland areas unless they are Do not apply permanent seed mixes to wetland areas unless they are 
in wetlands spec ially designated wetlru1d seed mixes approved by a resource specially designated wetland seed mixes npproved by a resource 

agency. agency. 
Temporary seedbed Apply limestone and fertilizer (uplands only) according to soil test Not required, but seedbed can be prepafed according to General 

preparation data. If soil test is not possible, 10-10-10 fertilizer may be applied at a Construction requjrements. 
rate of 600 lbs./acre and limestone at 3 tons/acre. 
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Gener:1l Construction Winter Construction 
Oates ApriJ 16 tluoul!h October 31 of every year November 1 throul!h April 15 of every year 

Pe.-rnanent seedbed Apply limestone and ferti lizer (uplands only) according to soil test Not required before April 16, but if dormant seeding is desired, the 
preparation data. If soil test is not possible, 10-20-20 fertilizer rna)' be applied at a seedbed can be prepared according to the General Construction 

rate of 800 lbs./acre and limestone at 3 tons/acre. requirements. 
Tempora1·y s lope Same as winter construction season, but. mulch does not need to be Anchored hay or straw mulch on slopes greater than 8% and drainage 

stabilization anchored. ways with greater than 3% slope as necessary. Wood waste mix can be 
used on slopes in place of anchored hay or straw mulch. 

Maintcnunce of Same as winter construction guidelines. All erosion controls should be inspected periodically lo ensure proper 
erosion controls function. If any evidence of erosion or sedimentation is evident. 

rep~irs should be made to existing contro ls or other methods should be 
used. 

Inspection and Monitoring should be performed as needed until a new, healthy Monitoring should be perfonned as needed to ensure proper 
monitoring vegetative cover is attained on the site. This applies to both temporary stabilization and re-vegetation (both temporary and permanent). 

and pem1anent seeding. Starting in the spring fo llowing completion of the project, inspections 
should be pe1formed until new, healthy vegetative cover is attained. 
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9.0 SITE RESTORATION STANDARDS 

Following completion of the construction work, the contractor will be responsible for conducting 
site restoration work. The followjng guidelines wiU apply to alt activities, including temporary 
and permanent roads, stream/wetland crossings, staging and work areas, and substation sites. 

9.1 Procedure 

At the compJetion of project construction in an area or at the end of the construction, CMP or 
their designated representatjve, the contractor, and any Third Party Inspector will review the 
project' s restoration needs and prioritize the areas. This prioritization ·should cohsider time of 
year, ground conditions, re-vegetation probabilities, and equipment availability. A restoration 
"walk-through" is strongly recommended. 

In many cases a site can and should be restored within hours of when the soil disturbance 
occurred. Often getting the equipment to a site that needs to be restored only creates more 
disturbed area to restore. It is important to " restore as you go'' to reduce the equipment travel on 
temporary access roads. Tt can be particularly difficult to restore an area that was disturbed 
during winter construction activities in the spring or summer. 

Likely areas of restoration include, but are not limited to: 

• Around substation construction areas. 
• Around pole and anchor pole placement. 
• All wetland, stream, or brook crossings, particularly the approaches and any stream banks. 
• Drainage ways or ditches. 
• All temporary or permanent constructed roads, yarding) and staging areas. 
• Cut banks. 
• Steep slopes (over 8%). 

9.2 Methods for Resto1·ation 

There are several methods of restoration for different areas. 

I. All soil that is excavated, mounded. or deposited during construction will be re-graded or 
removed from the site as directed by CMP. All re-grading and redistribution of soil will 
be done to rnatch ex_isting grade. 

2. The banks and bottoms of brooks, streams. and rivers will be restored to natural 
conditions. Jn general , at1y material or structure used at temporary crossings will be 
removed. and the bank and bottoms restored to their original depth and contour. 

3. On permanent access roads, stream culverts and bridges will be left intact and in good 
repair to remain available for maintenance operations and/or public access (woods roads. 
camp roads, etc.). 

4. On those construction roads to be closed to future vehicle tra ffic (as determined by 
CMP). bridges. cLtlverts, and other temporary crossing or water divers ion structures will 
be removed and the banks and bottoms restored to original conditions. 
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5. Previously installed water bars may remain or new ones will be installed at locations 
designated by CMP, their designated representative. or the Third Party Inspector. To 
prevent accelerated soil erosion, such water bars will be installed on all access and 
construction roads to be c]osed to vehicle traffic and on steep sections of permanent 
roads. Permanent water bars will be constructed to a sufficient height and width to divert 
the amount of water anticipated at each location as well as to provide some post-project 
permanence to the site. Water bars on permanent roads will be constructed in such a 
manner that they will remain effective and require mjnimal maintenance, and will be 
permanently seeded to ensure their long-term stability. 

6. All areas seve1·ely ruttea by construction equipment wi ll be re-graded and permanently 
revegetated. 

7. Upon completion ofthe project, the following areas will be pem1anently revegetated or 
otherwise permanently stabilized: 
a) AJ I exposed soil within 100-feet of the edge of any water resource, including, but not 

limited to, discontinued roads, staging areas. and fill around the base of transmission 
line structures. 

b) Areas of exposed soil on slopes in excess of eight (8) percent, including discontinued 
roads and construction trails. 

c) Cut and fill banks subject to erosion. 
8. Liming, fe1tilizing, and seeding requirements for permanent re-vegetation will depend 

upon the soil type and drainage condition of the site. in the absence of soil tests. 
permanent seeding will generally be done in accordance with ·'Procedures for Permanent 
Seeding fat· Erosion Conh·ol" found in Table 6 on page 23. 

9. The contractor will be responsible for the proper maintenance of all revegetated areas 
until the project has been completed and accepted. Where seed areas have become 
eroded or damaged by construction operations, the affected areas will be promptly re
graded, limed, fettilized. and re-seeded as originally required. 

I 0. The contractor will perform all erosion control work to the complete satisfaction of 
CentJ·al Maine Power Company before the work is accepted. Central Maine Power 
Company wil l base acceptance of the erosion control and stabilization work on a fi11al 
inspection. 
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APPENDLXA 
DEFINITION OF TERMS 

Adjacent to a natural resout'ce: Within 75 feet of, or in a position to wash into, a water 
resource (river, stream, brook, pond, wetland, or tidal area). 
Annual seed mix: Seed mixture largely made up of plants that only persist one growing season. 
Brook: Essentially the same as a stream, a water course that has a defined channel, a gravel, 
sand. rock or· clay base, and flows at least part of the year. lt may be a dry channel pat1 ofthe 
year. 
Corduroy: Logs greater than 3 inches in diameter at the small end and at least 18 feet long that 
are placed perpendicular to travel direction, on approaches to and in wetlands for crossings. The 
pmpose of the logs is to prevent rutting and preserve vegetation root integrity in and adjacent to 
wetland areas. May also be used on approaches to mats or bridge stream crossings. 
Crossing: Any activity extending from one side to the opposite s ide of a sensitive natural 
resource Whether under, through , or over that resource. Such activities include, but are not 
limited to, roads, fords, bridges, culverts, utility lines, water lines, sewer lines, and cables, as 
well as maintenance work on these crossings. Crossings should be done to minimize impact. 
For example. crossing at a right angle to the resource and finding the driest or narrowest spot is 
one method for minimizing impact. 
Cross-sectional area : The cross-sectional area of a stream channel is determined by multiply ing 
the stream channel width by the average stream channel depth. The stream channel width is the 
straight-line distance from the normal high water line on one side of the channel to the normal 
high water line on the opposite side of the channel. The average stream channel depth is the 
average of the vertical distances from a straight line between the normal high water marks of the 
strearn channel to the bottom of the channel. 
Culvert: A pipe or box structure of wood, metal, plastic. or concrete used to convey water. 
Erosion: Movement of earthen material by water or wind. 
E rosion control blanket (matting): Manufactured malei·ialmade out of natural or synthetic 
fiber designed to control movement of earthen material when installed properly. 
Erosion control mix: Erosion control mix consists primarily of organic materials such as 
shredded bark, wood chips, sh.m1p gdndings, composted bat;k, or similar materials. Ground 
construction debris or reprocessed wood products are not acceptable for use in erosion contro l 
mix. It contains a well-graded mix of particle sizes and may contain rocks up to 4 inches in 
diameter. Properly manufactured mix wi II have organic matter content between 80 and 100 
percent (dry we ight), I 00 percent of particles must pass a 6-inch screen, the organic porti on 
needs to be fibrous and elongated, it may contain onl y small proportions of silts, clays, or fine 
sand, and its pH should be between 5.0 and 8.0. Its applications include erosion cot1trol berms 
and mulch. 
Erosion control plans: Written guidelines specific to a project or activ ity, describing vat'iOLIS 
techniques and methods to control erosion foJ specific construction activities. 
Fill: Any earth, rock, gravel, sand, silt, clay, peat, or debris that is put into or upon, supplied to, 
or allowed to enter a water body or wetland. Material. other than structures, placed in or 
adjacent to a water body or wetland. 
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Filter strip: Undisturbed areas of ground consisting of natural vegetation and natural litter such 
as leaves, brush, and branches, located between a water resource and access road, skid road or 
trail, or other area of disturbed soi I. 
Ford: A permanent crossing of a stream utilizing an area of existing, non-erodible substrate of 
the stream, such as ledge or cobble, or by placing non-erodible material such as stone or 
geotextHe on the stream bottom. 
Geotextile, Non-woven: Synthetic material made of spun polypropylene fiber used to suppott 
wetland fill or stabil ize soi ls. 
Geotextile, Woven: Synthetic material of woven polypropylene used to stab ilize soi ls and make 
sed iment barriers (si lt fence). 
Great pond: An inland water body which in a natural state has a surface area in excess of l 0 
acres. and any inland watet' body which is artificially formed or increased which has a surface 
area in excess of 30 acres. 
Intermittent watercourse: Water course that has water in it only part of the year. It is still 
cons idered a natural resource. 
Mats: Pre-constructed, portable, timber platforms used to support equipment or travel in or over 
wetlands or water bodies. 
Mulch: Temporary erosion conh·ol such as hay, bark, or some similar natural material utilized to 
stabilize disturbed soil. 
Perennial seed mix: Seed mixture made up of seeds from plants that persist for several years. 
Perennial watercourse: A river, stream, or brook depicted as a solid blue line on the most 
recent edition of a United States Geological Survey 7.5 minute series topographic map. 
Typically has water in it year round. 
Permanent access road: Project access road that is not restored after project construction 
completion. Permanent access roads should be designed and constructed so they are not an 
erosion problem. 
Permanent stabilization: Establishment of a permanent vegetative cover on exposed soils 
where perennial vegetation is needed for long-term protection. 
Permanent vegetative cover: Perennial seed stock, including but not limited to grasses and 
legumes that persist for more than several growing seasons. 
Protected NatUJ·al Resource: Coastal sand dune system, coastal wetlands, significant wildlife 
habitat, fragile mountain areas, freshwater wetlands, community public water system primary 
protection areas, great ponds or rivers, streams, or brooks. (From the Maine Natural Resources 
Protection Act, 38 M.R.S.A. Section 480-B., revised 2007). 
Riprap: Heavy, irregular-shaped rocks that are fit into place. usually withnut mortar, on a slope 
in order to stabilize and prevent soi l erosion. 
Sediment barrier: Staked hay bales, silt fence, or similar material s placed in a manner to 
intercept si lt and sediment laden water runoff. 
Sedimentation: Deposition of earthen material in a water body or wetland. 
Sensitive Natural Resource: Area that deserves special attention because it is s ignificant 
wildlife habitat. fisheries habitat, or has other natural resource values. These areas may 1·equire 
the use of minimum impact construction techniques such as use of mats, leaving vegetation 
intact for buffers, special timing of construction, or other specific techniques. 
Settling basin (sediment/catch basin): Excavated pit placed to intercept water running off 
disturbed soils or dirt road bed. Usually used only where filter strip is inadequate to protect a 
stream. pond. or wetland from silt and sediment. 

EREF-CMP.003 Revised 3/ 19/20 15 
This tiOCIImelll is ulmmtrt11/ei/ Jt!llf!SS'••ll'lvl!tl tJnlittl!. Vtlliilitle htifoN! lt~e. 



Silt fence: Woven geotextile sediment barrier. Proper installation requires placement on
contour and keying the fabric in at ground level. 
Steep slopes: Slopes in excess of eight (8) percent. 
Stone check dam: A small, temporary dam constructed across a swale or drainage ditch. The 
purpose is to reduce tl1e velocity of concentrated flows, reducing erosion and trapping sediment 
generated in the ditch. 
St.-earn: Generally a channel between defined banks with a gravel, sand, rock, or clay base that 
flows at least part of the year. ft may be a dry channel pa11 of the year. The Maine Natural 
Resources Protection Act contains a more detailed definition. 
Structure: Anything built for the support, shelter, or enclosut'e of persons, animaJs, goods, or 
propetty of any kind, together with anything constructed or et·ected with a fixed location on or in 
the ground. Examples of structures include buildings, utility lines, and roads. 
Temporary access road: Road constructed solely for project access which is restored to 
original grade upon project completion, if not sooner. All exposed soils on access road adjacent 
to water bodies or on slopes steeper than eight percent must be stabilized with a permanent seed 
mix and mulch or matting. 
Temporary stabilization: Mulch, matting. or seed, or a combination thereof, utilized to 
stabilize soil. Soil stockpiles left in place longer than 14 days mtlst have temporary stabilization. 
Temporary vegetative cover: An annual seed mixture. typically annual rye and oats. 
Topography: The contour and elevation ofthe surface of the ground. 
Turn out: Water divers ion that directs water out of a ditch or off a travel-way and into a 
vegetated buffer. 
U pland edge: The area of uplands alongside a wetland, stn~am, or water body. 
Wastes requiring special hand ling: Wastes generated from construction activity including 
engine oil, hydraulic oil, gear oil, diesel. gasoline, or coolants. 
Water bar: Constructed bar across an access road or skid trail that directs surface water off the 
road or trail into a stable vegetated surface or filter strip. They are used as a temporary measure 
on active roads or when closing roads permanently to prevent erosion. 
Water body: River, stream, brook, pond, wetland, or tidal area. 
Water resou rce: River, stream, broOk1 pond. wetland, or tidal area. 
Wetland: An area that is inundated or saturated by surface or groundwater at a frequency and 
for a duration sufficient to support, and which under normal circumstance do support, a 
prevalence ofwetland vegetation typically adapted for life in saturated soils. The Maine Natural 
Resources Protection Act contains a more detailed definition. 

ER£F·CMP.003 Revised 3/ 19/20 15 
'J'/Ii.\ t/l/('11!1/1'11/ lS /lltt'UIIII't!/lfrf 11/lf~.n llit'IVt'd 1!11/i/11!, Jl nfil(/111' IJI!,{UI'I! liSt!.. 



APPENDIXB 

CONSTRUCTION MATERIALS SOURCE LIST 

EREF-CMP.003 Revised 3/ 1912015 
This tftJcumeut is uncoutrolled unless 1•iewed online. Vrtlidate before use. 



APPENDIXB 

CONSTRUCTION MATERIALS SOURCE LIST 

The following list of vendors has been selected given the wide variety of construct ion materials 
they offer. The list is not meant to be all-inclusive or an indication of favored vendors. 

W.H. Shurtleff Company (Culverts, Geotextiles) 

One Runway Road 
Suite 8 
South Pmiland, Maine 04106-6169 
1-800-633-6149 
www. whshurtleff.com 

A. H. Harris (Geotextiles, i.e. Curlex Excelsior Blankets) 

22 Leighton Road 
Augusta, Maine 04332 
(207) 622-0821 
www.ahharris.com 

585 Riverside Street 
Portland, Maine 041 03 
{207) 775-5764 

North Amet·ican Gt·een (Erosion control materials) 

Maine Distributor: 
E.J. Prescott 
P.O. Box 600 
32 Prescott Street, Libby Hill Business Park 
Gardiner. Maine 04345 
(207) 582-1851 
-..,vww .ej prescott. com 

New England Organics (Erosion Control MuJch) 

135 Presumpscot Street, Unit 1 
Portland, ME 04 1 03 
1-800-933-6474 
www.newenglandotganics.com 
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APPENDIXC 

OTHER RECOMMENDED REFERENCE MANUALS 

Maine Erosion and Sediment Control BMPs. Bureau of Land and Water Quality. Maine 

Department of Environmental Protection. Augusta, Maine. March 2003. 

DEPLW0588. 

Best Management Practices for Forestry: Protecting Maine's Water Quality. Maine Forest 

Service, Augusta, Maine. 2004. 

www.maine.gov/doc/mfs/pubs/bmp manual.btm 

Forest Transportation Systems: Roads and Structures Manual. Seven Islands Land Company. 

Bangor, Maine. Third Edition, 1999. 
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CULVERT CROSSING 

• Culvert is undersized, allowing overllow to cross travel-way 
• Insufficient cover thickness over culvert 
• Outlet is not stable, leading to erosion 

• Culve11 outlet is set too high ca using it to be impassable to fis h and other aquatic organisms 

• Culvert is adequately sized for flow 
• Sufficient cover thickness over culvert 

• Inlet and outlet are adequately supported by gravel and rock to protect and maintain stability 
• Outlet is properly seated at oa· below stream bottom allowing aquatic organisms to access upstream 

EREF-CMP.003 Revised 3/19/20 15 
Tit is t/o('ltment is 111/tolltro//eti 1111/e.ss l'iewetl ouli11e. Jlulitlute before 1/SI!. 



CRANE MATS - W A TERBODY CROSSING 

IMPROPER INSTALLATION 

• Mats not long enough to keep equipment out of water and wetland soils 
• Lacks cross supports which elevate travel mat 

• Mats do not extend far enough to protect wetland soils from rutting 

• Mats are elevated by cross-supports on stream banks, keeping them up out of water and out of wet soils 
• Water flows under mats 

• Mats extend over approaches to crossing protecting soils from rutting aud eroding 
• Equipment stays out of water and wetlands 
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CRANE MATS- WETLAND CROSSING 

• Long axis of mats is not perpendicular to travel direction 
• Mats are working down into wetland causing significant disturbance and picking up mud 

• Mats do not extend beyond wetland edge to solid ground 

• Correct orientation relative to travel direction 
• Entire wetland is spanned, preventing rutting at ends of crossing 
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CORDUROY CROSSING 

• Insufficient corduroy to support equipment 
• Corduroy is sunken into wetland soil 

• Approaches are steep, rutted, and are not protected with additional corduroy or slash 
• Flow is interrupted, and water is soiled with mud and silt 

• Adequate amount of layered corduroy to protect soil from rutting 
• Approaches are protected from rutting by extension of corduroy beyond edges of crossing 

EREF-CMP.003 Revised 3/ 19/2015 
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EREF-Ci\lfP.003 

• Flow is maintained and water is clear of mud and silt 

WATER BARS 

• Flow directed to uphill side on upper bar 
• Angle of lower bar is too shallow 

• Lower bar does not extend fu enough, allowing water to escape around ends 
• Bars a re not high enough, allowing water to flow over top, eroding them 

• Bars are at moderate angles 
• There are enough bars to divert all water flowing down t·oad 

• Bars are high enough to prevent water from flowing over them 
Revised 3/ 19/2015 
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• Bars extend beyond edges of road, preventing water from flowing around them 
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• Dug trench to key bales into grou"od 
• Stakes placed and driven in at angles to snug bales together 

• Excess dirt used to cover openings and cracks 

SEDIMENT BARRIER- SILT FENCE 
PROPERINSTALLATlON 

• Dug trench to key material into ground 
• ~·o:tkes are placed facing away from disturbed area 

• Excess material on bo .n is buried with excess dirt to prevent water from flowing h . _er fence 



EREF-CMP.003 

EROSION CONTROL lVIIXBERM DETAIL 

2'-0"' .I 
• Use erosion control mix berm in place of s ilt fence and/or hay bale sediment 

barriers 
• Erosion control soil/bark mix shall consist of: shredded bark, stump grindings, 

composted bark or flume grit and fragmented wood generated from water-flume 
log handling systems. The mix shall conform to the fo ll owing: 

I. pH: 5.0 to 8.0 

2. Screen Size: 6''- I 00% passing 
3/.t'' - 70% to 85% passi11g 
Mix shall not contain large portions of silts, clays or fine sands 

3. Organic material: 20% - 100% (d ry weight basis) 
Organic portion must be fibrous and elongated 

4. Soluble salts shall be <4.0 mmhos/cm 

T!tis tlot:tlll/1!111 i~ ttttcontl'tllletl ttnless •·iewl!d em line. Validlltl! before use. 
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SEDIMENT BARRIER - SILT FENCE 

• Fence located too far from road and too close to resource 
• Stakes installed on wrong side offence 

• Needs maintenance (restaking, restapling, or even replacement) 
• Placed in concentrated flow 

• Adequate distance from road and resource allows road to capture and slow water, and allows 
silt fence to filter it before reaching resource 

• Stal<es placed on correct side; fadng resource, while filter fabric faces rusturbed area. 
• Adequate length; fence is long enough and turned uphill .at ends to prevent water from 

escaping around edges 

EREF-CMP.003 Revised 3/ 19/20 15 
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SEDIMENT BARRIER-HAY BALES 

• Placed in concentrated flow 
• Hay bales are not staked 

• Not enough hay bales to adequately capture and slow flow 
• Too far from sou1·ce of runoff and sediment 

• Improper orientation of bales; horizontal grass fibers do not provide adequate filtration, and st1·ings on ground rot and 
bales to fall apart 

• Stal<ed properly; bales ;u-e secure and snug to one ano'ther 
• Sufficient number of bales to slow flow and insure that no water escapes around edges 

• Positioned close to disturbance, and far from resource to allow proper tiltration 
• Vertical orientation of grass fibers provides adequate filtration 

• Placed along contour to capture sheet flow 

EREF -CMP .003 Revised 3/T9/2015 
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APPENDIXE 

EROSION AND SEDIMENTATION CONTROL LAW* 38 

M.R.S.A. § 420-C 
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APPENDIXE 

EROSION AND SEDIMENTATION CONTROL LAW * 

38 M.R.S.A. § 420-C 

A petson who conducts, or cm1ses to be conducted, an activity that involvesfilling, displacing or exposing soil 
or other earthen materials shall take measures to prevent unreasonable erosion ofsoil or sediment beyond the 
p roject site or into a protected naturaL resource as dejlned in section 480-B. Ero.~ion control measures must be 
in place bejore the activity begins. Measures must remain in place and functional until the site is permanent~v 
stabilized Adequate and timeLy ternpormy and permanent stabiLization measures must be taken and the site 
must be maintained to prevent unreasonable erosion and sedimentation. 

This section appUes to a project or any portion of a project located within and organized area o,(this Stme. 
This section does not apply to agriculture fields. Forest management acNvities, including associated road 
construction or maintenance, conducted in accordance with applicable :ltandards of the Maine Land Use 
Regulation Commission, are deemed to comply with this section. This section may not be consh-ued to limit a 
m'(Jnicipalily 's authority under home rule to adopt ordinances containing stricter standards than those 
contained fn this section. 

.. 
The Erosion and Sedimentation Control Law is administered by the Maine Department of Environmental 

Protection (MDEP), Augusta, Maine. Please contact the MDEP with specitic questions regarding this law. 

EREF-CMP.OOJ Revised J/19/2015 
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APPENDIXF 

MAINE SLASH LAW* 12 M.R.S.A. § 9333 
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APPENDIXF 

MAINE SLASH LAW 
., 

12 M.R.S.A § 9333 

§9333. Disposal along raifroad and utility lines 

1. Stumpage owner. A stumpage owner, operator, landowner or agent who cuts or causes or permits 
to be cut any forest growth on lands that are within or harder the right-of-way of a railroad, a pipeline, or an 
electric power, telegraph, telephone or cable line may not place sLash or allow it to remain on the ground 
within the right-ofway or within 25 feet of the nearer side of the right-of-way. 

2. Cottstmction. Slash accumulated by the construction and maintenance of a railroad, a hlghway, a 
pipeline or electric power. telegraph, telephone or cable line may not be left on the ground but must be hauled 
away, burned or chipped. Slash rnay not be left or place within the right-ofway or within 25.feet of the nearer 
side of the right-of-vvay. Jf a burning permit is denied or revoked under this chapter. the director may allow 
logs that are too large to be chipped to remain in the right-of-way until the director determines thaL their 
removal is economically feasible. 

3. Utility line maintenance. Slash accumulated by the periodic maintenCIJ1ce ofa pipeline or an electric 
power, telegraph, teLephone or cable line may be disposed of in the following manner. 

A. Slash with a diameter of 3 ;nches or less may be left in piles on the ground 'rVithin the maintained 
portion oft he right-of-way. A pile may no/ be hfghe1· them 18 inches.fi'om the ground or Longer than 
50 feet and must be separatedftom other piles by a minimum of25 feel in evet)l direction. A bujfel' 
strip 'rVith a minimum ·width of 10% of the total width of the maintained right-of-way must be kept 
totally fi"ee ofslash with a dimneter of 3 inches or less. 

B. Slash with a diameter of more than 3 inches must be removed, chipped or limbed and placed on the 
ground swface. The pieces must be separated and may not be piled one piece over another. Slash 
of this size may be left within the maintained buffer strips. 

C. !.fa utility line rig/11-oj-way is adjacent to a road, slash that is 3 inches or Less in diameter must be 
removed, burned or chipped Slash with a diameter of more them 3 inches may be lefi on the ground 
within the right-ofway and must not be limbed and separated and may not be piled one piece over 
another. Usable timber products generated.fi·om the maintenance ofa ulility right-of· way may be 
piled within the right-of-way but must be removed within 30 days.. 

Note that this is an excerpt from the ftlll text of the law. Please contact the Maine Forest Service, Augusta, 
Maine, for tl1e ful l text of the law or with specific questions regarding the Slash Law. 
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APPENDIXG 

CULVERT SIZES FOR STREAM CROSSINGS 

(3XRULE) 
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CULVERT SIZES (ROUND) FOR STREAM CROSSINGS (3x RULE) 

AVERAGE STREAM WIDTH 
Take 1Wo measurements across the stream from bank to bank where you intend to place the 
culvert. Measurements should be taken at the normaf high water line (NHWL). To find the NHWL 
during low flow periods look for water stains on rocks or a debris line along the banlc Add the first 
measurement to the second and divide this number by 2. This equals the average stream width. 
Example: 36in. + 47 in.= 83in. 83+2 = avg. stream width of 41.5 inches. (Round up to 
42in.) 

AVERAGE STREAM DEPTH 
Take 3 measurements from the bottom of the stream to the NHWL 
Add the measurements together and divide this number by 3. This equafs the avg. stream depth. 
Example: 12in. + 16in. + 14in. = 42in~ 42+3 =average stream depth of 14 inches. 

USING THE TABLE 
Take the average width and depth figures and determine where 1hey intersect on the table above. 
"For example, for an average stream width of 42 inches (on the left side of the table), and an 
average stream depth of 14 inches (along the top of the table), the intersect shows a culvert 
diameter of 48 inches. 

Average Slream Width AverarJe Stream Deo th (Inches} 
I I I I I I I I I I I 

Feet Inch 2. 4 6 8 10 12 14" 16 18 20 2.2 2.4 26 28 
es . : I , t2 12 15 18 21 21 24 : 30 • 30 30 130 36 36 36 36 

1.5 18 12 18 21 24 30 30 : as : 36 36 142 42 42 42 48 
2 24 15 21 24 30 30 36 • 36 ·42 ~ 48 48 48 S4 54-

2.5 30 15 21 30 30 36 42 ; 42 : 48 48 48 54 54 60 60 
3 38 18 24 30 .as_ 4~~-¥ .1?~ .... i-~ ; 48 54 54 60 60 60 66 -· ~18"""- -30~-

~-= 3.5 42" 36 42 48 . 48 • 54 54 60 60 66 66 72 
4 48 21- 3o--- 36 42~ ·.a~ ~.43- 54~ 54 80 66 66 66 72 72 

4.5 54 21 30 36 42 48 54 54 60 66 66 72 72 78 78 
5 80 21 3D 42 48 48 54 eo 66 66 72 7'2 78 78 84 

5.5 66 24 36 42 48 54 60 60 66 72 72 78 78 84 84 
6 72 24 36 42 43 54 eo 66 68 72 78 78 84 90 9G 

6.0 78 24 36 42 54 60 60 66 72 78 78 84 90 90 96 
7 84 30 36 48 54 eo 66 72 72 78 154 84 90 96 !l6 

7.5 90 30 42 48 54 60 66 72 78 84 84 90 96 96 102 
8 96 30 42 48 54 68 66 72 78 84 90 .~ 96 102 102 

8.5 102 30 42 48 60 66 72 78 84 84 90 96 102 102 108 
9 toe ao 42 54 8) 66 72 78 M 90 96 96 102 108 108 

9.5 114 30 42 54 60 66 72 78 84 90 96 102 102 108 114 
10 120 30 48 54' 66 12 711 IW 90 96 96 102 108 114 114 

10.5 126 36 48 54 66 72 78 IW 90 96 102 108 108 114 120 
1, 132 36 48 60 66 72 18 &4 90 96 102 108 114 114 120 

11.5 138 30 48 60 66 78 84 90 96 102 108 108 114 120 126 
12 14-l 36 48 60 66 78 84 90 96 t02 108 114 120 120 126 

12.5 150 36 48 60 72 78 84 90 96 102 108 114 120 126 132 
13 156 36 54 60 7'2 78 90 96 102 108 114 114 120 1~6 132 

13.5 I 162 36 54 66 72 84 90 96 102 108 114 120 126 132 132 
14 1 168 36 54 66 72 84 90 96 102 108 !1-4 f20 12.6 132 138 

14.5 174 36 54 66 78 84 90 96 108 114 120 126 126 132 138 
15 1 180 .42 54 66 78 84 96 102 108 U4 120 126 132 138 144 

MAINE EROSION AND SEDIMENT CONTROL BMP- 3/2003 SECflON E-1-3 
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SPCC Plan - Part 1 

CENTRAL MAINE POWER COMPANY 
Lewiston Substations District 

SPCC Plan 

Facility Conformance [112.7(a)(1)] 

This plan has been prepared to meet the requirements of 40CFR Part 112 • 011 Pollution Prevention, and will be followed in the 
event of an oll spill . This plan supplements the procedures outlined in the Spill Management and Prevention section of CMP's 
Environmental Procedures Manual. The plan consists of two parts: Part 1 which includes generic information applicable to all 
substations in the District; and Part 2 which includes specific information for individual substations and site specific diagrams. 

Contact List {112. 7(a){3)(vi)] 

Substation Operations Supervisor: 

Fran Hanley. 
Office Phone: 
Cell Phone: 

(207) 795-4281 
(207) 242-9209 
(207) 750-3775 

Home Phone~ 

Camp Phone; 
Radio : 

(207) 242-92.09 
N/A 

Pager: 

Other CMP Contacts: 

Communications Center: 
D ispatcher: 
Environmental: 
SIS Crew: 
NASCCrew; 

(207) 622-7421 
(800) 750-2976 
(207} 622-7421 
(207) 622- 7421 
(207) 622-7421 

Clean up Contractor Contacts: 

Clean Harbors 
Environmental Projects 
ENPRO SeNices 

Management Approval [112. 7] 

So. Portland 
Gray 
So. Portland 

601 

Agency Contacts: 

Dept. of Environmental Protection 
Dept. of Public Safety 
National Response Center 

(800) 526·9191 
(207) 657-2400 
(888) 367-6660 

(800) 482-0777 
(800) 452-4664 
(800) 424-8802 

CMP management fully supports the adoption of this plan, including committing the necessary manpower, equipment, and 
materials to expeditiously control and remove any quantity of oil that may be harmful to the environment. 

- Gerald N Lizotte ,;? 
Manager. Substation Operations 

Date 

Professional Engineer Certification {112.3(d)]: 

By means of this certification I attest that lam fEmiliarwilh the requirements of 40 CFR 
·112 (Oil Pollution Prevention): that I or my agent has visited and examined the facility; that 
rhe Plan has been prepared in accordance with good engineering practice, including 
consideration of applicable industry standards, and the reqwements of this part: that 
p rocedures for required inspections and testing have been established. and that the Plan 
is ac'lequate for this facility 

Roy A Koster, P E 
Marne tf3626 

~.h.aj 11'1-
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Lewiston Substations District SPCC Plan - Part 1 

Discharge Prevention Measures [112.7(a)(3)(ii)] and Ttansfer Operations [112.8(d)] 
When taking oil samples from equipment or transferring oil follow procedures to prevent spillage sucn as: 

1. Place spill pads and/or 5 gal!on pails beneath valves to collect drfppage. 
2. Ensure the hose is tightly connected pr.for to transferring oiL 
3. If tank is sealed, open vents· prior to transferring oil. 
4. Prior to transferring oil from electrical equipment to a portable tank, ehsure all valves for the portable tank a re closed. 
5. When re-fill ing electrical equ.ipment from a portable tank. make use of the remote start and stop buttons. 
6. Take care not to overfill the equipment by watching s\ght glass or floats, as appropriate. 
7. Never leave equipment unattended during transfer operations. 

Counte1111easures for Discharge Discovery, Response and Cleanup [112.7(a)(3)(iv); 11 2.7{a)(5)1 

Spill Response: 
1. If danger of safety or fire, cal! fire department - do not allow fire department action without approval by responsible CMP 

Co. supervision. 
2. Stop source of spill if possible. 
3. Notify on-duty supervisor. ff V!lable to contact supervisor, call CMP dispatcher. 
4, lf poS$ible, keep spill from reaching navigable waters by use of sorbent material. small dams ot sandbags or earth, 

trenches or plts. 

Spill Reporting: Responsible supervisor shall Immediately report all spills and/or releases to Environmental Compliance by 
calling the Communications Center and requesting them to page th,e person on duty, or by calling the Environmental pager 
directly {750-3500). Environmental Compliance shall report oil spills to the MDEP and for water related spills to the National 
Response Center. Follow up spill reports will be forwarded to agencies as required. 

Spill Clean-up: CMP personnel will clean Uf:) small spills and/or releases using the available spill control eq1,1ipment. If the spill 
is extensive and requires considerable lime, effort and equipment to control and/or clean up, a clean up contractor may be 
called for assistance (see contact list). Spill control resources such as drums, bags, shovels, brooms, rags and power cleaner 
are available at the Lewlstor1 and North Augusta Service Centers. Additional resources are listed below: 

Spill Control Resources: 
Material 
Sorbents 
Sorbents 
Slickwic Boom 10' 
Speedi-Dry 
Emergency Spill Kil 

QuantitY 
15 bags 
2 rolls 
200ft 
10 bags 
1 kit 

Storage Loca(ion 
lewiston Service Center 
Lewiston Service Center 
Lewiston Service Center 
Lewiston Service Center 
Company Vehicles 

Capabilities 
25 gat/bag 
47 gal/roll 
12 gal/boom 
15 gal/bag 

Weepers: Periodically , minor equipment "weeps" may occur thaf create staihing within the substations. When identified, 
temporary measures shall be taken to contain oil and limit staining until the equipmenlcan be repaired. These measures may 
include placement and regular replacement of sorbent pads beneath the weep area. Gravel or crushed stone cover will keep 
pads in place and prevent sunlight degradation. Nofify Environmental whenever oil leal< is identified and when iemporary spill 
pads are installed. 

Informat ion to Report in Event of Spill [112.7(a)(4)] 

Facility address 
Phone number 
Dale and time of discharge 

• Type of rnaterial discharged 
Estimated quantity spilled 
Damages or injuries 
Source of disch<Jrge 

• Mitigation steps undertaken 
• Media affected by discharge 

Need for evacuation 
cause of discharge 
Names ot tndivldualstorganizaiions contacted 

SpiU Clean-up Debris Management [112 7(a)(3)(v)J 
b.ll r i'•111«11Tiin;:.te,j soil "lnd dehn::. will t r~ r,,,mainE!rir.eti :;nd pr•,p;)rly ti isp~S€~1 .tf pt:r Sr~ti~ an~ f~dt:rni requlro;mcnw 
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Bulk Storage Containers [112.7(d), 112.8(c)(6)] 

Bulk storage containers, including drums 55 gallons and greater and tanks used for oil transfer, i( not elevated shall be stored 
on pallets so that (hey can be visually inspected for leaks. Inspections of these facilities shall occur at least quarterly durillg 
regular substatioll inspections. The tanks shall be Inspected for leaks, settlement of the supports and deterloration of the 
container. Electrical equipment does not meet the deftnitlon of BulK Storage Container; however, oil-filled electrical equipment 
(55 gallons or greater) shall be visually Inspected for leaks on a quarterly basis at a minimum. 

Personal Protective Equipment (PPE) 
Employees working in a substation are required to wear hard hats, safety glasses and steel toe shoes in accordance with 
CMP's Accident Prevention Manual. In the event of a spill and/or release the following PPE is available in the spill cleanup kit, 
located on each company vehicle: 2 Tyvek suits. 2 pair rubber boots, 6 pair non-porous gloves and duct tape, Additional PPE 
is available at NASC. 

Inspections, Testing and Record keep in{} [112, 7(e)) 
Inspections will take place quarterly in accordance with CMP Co. Inspection and Maintenance procedures. Inspections are 
recorded electronically using the Mobile Assets Management (MAM) Program. The data is uploaded into SAP, CMP' s asset 
accounting database. If an oil spill is detected during an inspection, employees shall follow the spill response procedures 
above. Inspection records can be accessed by the Substation Operations Supervisor. 

Tiainihg records and spill reports are retained in the Environmental Compliance Department for a minimum of three years. 
This SPCC Plan must be reviewed and updated at least every 5 years. 

Trajning [112.7(f){1 ,3)] 
All substation personnel and supervisors shall be trained annually on the use of this plan and in measurfils to prevent, report, 
and clean up spills. In addition. they shall receive annual training in RCRA. OSHA Hazwoper (Awareness Level) and OSHA 
Hazard Communication. 

Availability of Plan [112.3(e)J 
A complete set of the plan (or Lewiston Substations can be found: 

Original- General Office. Environmental Compliance Department 
Copy - North Augusta Service Center, Manager Substation Operations. 
Copy- Lewiston Substations, Supervisor Substation Operations 
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Lewiston Substations District 

Certification of Substantial Harm Determination 
[112.20( e); (f)( 1 )] 

SPCC Plan - Part 1 

Facility Name; Lewiston Substations - This cerUfication applies indiVidUally to each substation within the 
Lewiston Substations District. 

1 . Does the facility transfer oil over water to or from vessels and does the facility have a total oil storage capacity 
greater than or equal to 42,000 gallons? 

0 Yes G No 

2. Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and does the facility 
lack secondary containment that is sufficiently large to contain the capacity of the largest aboveground oil 
storage tank plus sufficient freeboard to allow for precipitation within any aboveground storage tank area? 

0 Yes I2J No 

3. Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and is the facility 
located at a distance (as calcufatec;l using the appropriate formula) such that a discharge from the facility 
could cause injury to fish and wildlife and sensitive environments? 

4. 

0 Yes [2] No 

Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and is the facility 
located at a distance (as calculated using the appropriate formula) such that a discharge from the facility 
would shut down a public drinking water intake? 

0 Yes [2] No 

5. Does the facility have a total oil storage capacity greater than or equal to 1 million gallons and has the facility 
experienced a reportable oil spill in an amount greater than or equal to 10,000 gallons within the last 5 years? 

0 Yes l2J No 

Certification 

1 certify under penalty of law that 1 have personally exammed and am familiar with the information submitted In 
this document, and that based on my inquiry of those Tndlviduals responsible for obtaining this info(mation, I 
believe that the submitted information is t rue, accurate, and complete. 

?~ 
Lead Er,gineer. Compliance 
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Lewiston Substations District 

P lan Review and Update Log [112.5(b)] 

Date Activity 

March 1997 Initial SPCC Plan 
September,2000 Plan Update 
February, 2004 Plan Update 
July, 2006 Kimball Road S/S Plan Update 
February, 2007 Plan Update 
_£;bwt>.·~ .7...<)()¢) Et<..,.. j.. ' , •. d.t-k? .t,; 
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SPCC Plan - Part 1 

Resgonsible Person Comment 

Carol Clark, PE 
Carol Clark, PE 
Roy Koster, PE 
Roy Koster, PE 
Roy Koster PE 
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SIS Area: Lewiston 

SIS No. TBD 

CENTRAL MAJNE POWER COMPANY 

Substations SPCC Plan - Part 2 

security [112. 7(g)J: 
All Substations are fenced and locked. Ugh!fng is available at each substation, but the 
yard is generally not Ill at nighl Danger signs warning of the eleotncal hazards are 
posted on the fences. 

Regulated Oil-Containing Equipment(;> or= 55 gal) (112.7(a)(3)(1)]: 

Unless olherv.ise noted, type of oil is Mineral Oil 

# of Units Manufacturer Equipment 
1 Pump Storage Tank 

1 TSD Transfonner (T1) 

TBD 

TBD 

DRAINAGE 

Transformer (T2) 

Transformer (T3) 

Gallons Serial No. 
2,000 

6.500 TSD 
6,500 TBD 

6,500 TSO 

Facility: Middle St- Proposed 

Middle Street 

Lewiston 

Facility Diagram [112.7(a)(3)(1}1: 

See Attached 

Customer: 

Contact No.: 

PCB (ppm) 
Non-PCS 
Non-PCB 

Non-PCB 

Non-PCB 

6,500 

Largest Single 
Container
Gallons 

21.500 ---
Total Storage -
Gallons 

Type of System: Gravel base Discharge: Natural runoff Proximity to Navigable Waters: so feet to west 

Prediction of Spill Characteristics (112.7(b)]: 

Drainage outside of yard to west 

Flow from an oil spill could range from minor weeps and drips to sheet now over the yard surface if an entire unit failed. Rate of Oow 
Is not measureable. 

Discharge Containment Structures [112.7(a)(3)(1il), 112.7(c), 112.8{b)] 

Berm on west fence line 

The facility is designed to absorb sptlls withtn porous surface soals. Affected soil will be removed dunng deanup. 

Deviation from Requirements of 112.7 (112.7(a)(2)]: 

None 

Non-practicality of Discharge Prevention Measures [1 12.7{d)): 

N/A 

Unloading Racks [112.7(h)] I Repair of Field Constructed Aboveground Containers [112.7(1)]: 

N/A 

Additional Preventative Measures [112.7(])]: 

NIA 

MODIFICATIONS/COMMENTS 
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City of Lewiston App/icationfllr Ame11cled Condirio11al Use Pe-rmit 
Middle Srreei Substation Project 

EXHIBITll 
EMF Information 
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CENTRAL MAINE 
POWER 

EMF Statement- Middle Street Substation 
Lewiston Loop Project 

(excerpt from Page 36 ofthe Rapid Report) 

Q. How strong is the EMF from electric power substations? 

A. In genera11 the strongest EMF around the outside of a substation comes from the power 
lines entering and leaving the substation. The strength of the EMF from equipment within 
the substations, such as transformers, reactors, and capacitor banks, decreases rapidly 
with increasing distance. Beyond the substation fence or wall_ the EMF produced by the 
substation equipment is typically indistinguishable from background levels. 

EMF levels from Middle Street Substation are expected to be cons istent with the 
statement above. 
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What is EMF and is it regulated? 

EMF refers to the electric and magnetic fields produced 

through the generation, transmission, and use of AC (60 

HZ alternating current) electric power. 

We encounter EMF throughout our daily activities at 

work and at home. Sources of magnetic fields in our 

homes include fields generated by appliances, the wiring 

that powers those appliances, the distribution lines that 

supply electricity to the home, and any currents flowing 

on water pipes. Nearby transmission lines may also be 

a source of magnetic fields in the home but their 

contribution depends largely upon the distance from the 

home. 

Some people have expressed concern that exposure to 

EMF might adversely affect human health. In response 

to these concerns, the National Institute of 

Environmental Health Sciences (NIEHS) has conducted 

numerous studies and a major review of research to 

evaluate the potential effects of EMF on human health. 

In June 1999, the NIEHS reported to the U.S. Congress 

that scientific evidence for an EMF-cancer link is weak. 

The following are excerpts from the report: "The NIEHS 

believes that the probability that ELF-EMF exposure is 

truly a health hazard is currently small. The weak 

epidemiological associations and lack of any laboratory 

support for these associations provide only marginal, 

scientific support that exposure to this agent is causing 

any degree of harm." 

In June 2007, after more than ten years of study, the 

World Health Organization (WHO) released a review of 

research on EMF and health. The conclusions of this 

report are consistent with previous review of NIEHS and 

other national and international agencies. Like NIEHS I 

the WHO reported that there is a weak statistical 

association between childhood leukemia and average 

exposure to magnetic fields at levels above 3-4 

milligauss in some studies. However, the WHO also 

reported that no consistent adverse health effects, 

including cancer, had been reported in animals, even 

after exposure to high levels of EMF or that a 

mechanism to explain any adverse effect had been 

identified. Based on this review, the WHO concluded 

that the research does not establish that exposure to 

magnetic fields causes or contributes to any disease or 

illness and that electric fields pose no substantive health 

issues at levels generally encountered by the public. 

The WHO suggested that engineering practices to 

reduce EMF exposure from equipment or devices should 

be considered, provided that they yield other additional 

benefits, such as greater safety, or involve little or no 

cost. 

60 Hz EMF is not regulated by the State of Maine and at 

the current time there are no federal standards for 

occupational or residential exposure to 60 Hz EMF. 

Nevertheless, CMP will consider the guidance from the 

WHO on this matter. 

(continued) 
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Consult the following organizations for more information: 

World Health Organization, International EMF Project 

http://www.who.int/mediacentre/factsheets/fs322/en/index.html 

U.S. National Institute of Environmental Health Sciences 

Electric & Magnetic Fields http://www.niehs.nih.gov/health/topics/agents/emf/ 

Download NIEHS EMF Q&A (PDF) http://www.niehs.nih.gov/health/docs/emf-02.pdf 

U.S. National Cancer Institute 

http://www.cancer.gov/cancertopics/factsheet/Risklmagnetic-fields 
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Common Sources of 
Magnetic Fields (mG) 

Office Sources 
A1r Cleaners 
Copy Machines 
Fax Machines 
Fluorescent Lights 
Electric Pencil Sharpeners 
Video Display Terminals 

Bathroom Sources 
Hair Dryers 
Electric Shavers 

Workshop Sources 
Battery Chargers 
Drills 
Power Saws 
Electric Screwdrivers 
(while charging) 

Living Room Sources 
Ceiling Fans 
Window Air Conditioners 
Color Televisions 

Kitchen Sources 
Blenders 
Can Openers 
Coffee Makers 
Dishwashers 
Food Processors 
Garbage Disposals 
Microwave Ovens 
Mixers 
Electric Ovens 
Electric Ranges 
Refngerators 
Toasters 

Bedroom Sources 
Digital Clock 
Analog Clocks 
Baby Monitor (unit nearest child) 

laundry/Utility Sources 
Electric Clothes Dryers 
Washing Machines 
Irons 
Portable Heaters 
Vacuum Cleaners 
Sewing Machines 

Source EMF In Your Environment U.S. 
EnvJronmenral Protection Agency. 1991 
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epidemiological, clinical, and laboratory studies. 
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ntroduction 

Since the mid-twentieth century. electricity has been an essential part of our lives. 

Electricity powers our appliances, office equipment, and countless other devices that 

we use to make life safer, easier. and more interesting. Use of electric power is 

something we take for granted. However. some have wondered whether the electric 

and magnetic fields (EMF) produced through the generation, transmission. and use 

of electric power [power-frequency EMF, 50 or 60 hertz (Hz) l might adversely affect 

our health. Numerous research studies and scientific reviews have been conducted 

to address this question. 

Unfortunately, initial studfes of the health effects of EMF did not provide 

straightforward answers. The study of the possible health effects of EMF has been 

particularly complex and results have been reviewed by expert scientific panels in 

the United States and other countries. This booklet summarizes the results of these 

reviews. Although questions remain about the possibility of health effects related to 

EMF, recent reviews have substantially reduced the level of concern. 

The largest evaluation to date was led by two U.S. government institutions. the 

National Institute of Environmental Health Sciences (NIEHS) of the National Institutes 

of Health and the Department of Energy (DOE). with input from a wide range of 

public and private agencies. This evaluation, known as the Electric and Magnetic 

Fields Research and Public Information Dissemination (EMF RAPID) Program, was a 

six-year project with the goal of provid1ng scientific evidence to determine whether 

exposure to power-frequency EMF involves a potential risk to human health. 
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ln 1999, at the conclusion of the EMF RAPID Program, the NIEHS reported to 

the U.S. Congress that the overall scientific evidence for human health risk from 

EMF exposure is weak. No consistent pattern of biological effects from exposure 

to EMF had emerged from laboratory studies with animals or with cells. However, 

epidemiological studies (studies of disease incidence in human populations) had 

shown a fairly consistent pattern that associated potential EMF exposure with a 

small increased risk for leukemia in children and chronic lymphocytic leukemia in 

adults. Since 1999, several other assessments have been completed that support an 

association between childhood leukemia and exposure to power-frequency EMF. 

These more recent reviews. however. do not support a link between EMF 

exposures and adult leukemias. For both childhood and adult leukemias, 

interpretation of the epidemiological findings has been difficult due to the absence 

of supporting laboratory evidence or a scientific explanation linking EMF exposures 

with leukemia. 

EMF exposures are complex and exist in the home and workplace as a result of all 

types of electrical equipment and building wiring as well as a result of nearby 

power lines. This booklet explains the basic principles of electric and magnetic 

fields, provides an overview of the results of major research studies, and 

summarizes conclusions of the expert review panels to help you reach your own 

conclusions about EMF-related health concerns. 
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EMF Basics 
This chapter reviews terms you need to know to have a basic understanding of 
electric and magnetic fields (EMFr compares EMF with other forms of 
electromagnetic energy, and briefly discusses how such fields may affect us. 

Q What are electric and magnetic fields? 
Electric and magnetic fields (EMF) are invisible lines of force that surround any 
electrical device. Power lines, electrical wiring, and electrical equipment all produce 
EMF. There are many other sources of EMF as well (see pages 33-35). The focus of 
this booklet is on power-frequency EMF- that is. EMF associated with the 
generation, transmission, and use of electric power. 

Electrical Terms Familiar Comparisons 

Voltage. Electrical pressure, the potential 
to do work. Measured In volts (V) 
or in kilovolts (kV) {lkV = 1000 volts). 

Lamp plugged In 
but turned off: 

120V 

Current. The movement of electric 
charge (e.g .• electrons). Measured in 
amperes {A). 

Lamp plugged in 
and turned on: 

on 

Hose connected to an open faucet 
but with the nozzle turned off. 

Nozzle closed 

Hose connected to an open faucet 
and with the nozzle turned on. 

Nozzle open 

Voltage produces an electric field and current produces a magnetic field. 

Electric fields are produced 
by voltage and increase in 
strength as the voltage 
increases. The electric field 
strength is measured in 
units of volts per meter 
01 l m). Magnetic fields 
result from the flow of 
current through wires or 
electrical devices and 
increase in strength as the 
current increases. Magnetic 
fields are measured in units 
of gauss (G) or tesla (T). 

Most electrical equipment 
has to be turned on, i.e. , 
current must be flowing, 
for a magnetic field to be 
produced. Electric fields are 
often present even when 
the equipment is switched 
off. as long as it remains 
connected to the source of 
electric power. Brief bursts 
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of EMF (sometimes called 
"transients") can also occur 
when electrical devices are 
turned on or off. 

Electric fields are shielded 
or weakened by materials 
that conduct electricity
even materials that 
conduct poorly, including 
trees, buildings, and 
human skin. Magnetic 
fields, however, pass 
through most materials 
and are therefore more 
difficult to shield. Both 
electric fields and magnetic 
fields decrease rapidly as 
the distance from the 
source increases. 

Even though electrical 
equipment. appliances, and 
power lines produce both 
electric and magnetic fields, 
most recent research has 
focused on potential health 
effects of magnetic field 
exposure. This is because 
some epidemiological 
studies have reported an 
increased cancer risk 
associated with estimates of 
magnetic field exposure 
(see pages 19 and 20 for a 
summary of these studies). 
No similar associations 
have been reported for 
electric fields; many of the 
studies examining 
biological effects of electric 
fields were essentially 
negative. 

I I 

A Comparison of Electric and Magnetic Fields 

Electric Fields 

• Produced by voltage. 

Lamp plugged in but turned off. 
Voltage produces an ele<:tric field. 

• Measured in volts per meter (VIm) 
or in kilovolts pe r meter (kV/m). 

• Easily shielded (weakened) by 
conducting objects such as trees and 
buildings. 

• Strength decreases rapidly with 
increasing distance from the source. 

Magnetic Fields 

• Produced by current. 

Lamp plugged in and turned on. Current 
now produces a magnetic field a!so. 

• Measured in gauss (G) or testa (T). 

• Not easily shielded (weakened) by 
most material. 

• Strength decreases rapidly with 
increasing distance from the source. 

An appliance that is plugged in and therefore connected to a source of electricity has an 
electric field even when the appliance is turned off. To produce a magnetic field, the 
appliance must be plugged in and turned on so that the current is flowing . 

r Environment, EPA, 1992. 

You cannot see a magnetic field, but this illustration represents how the strength of the 
magnetic field can diminish just 1-2 feet (30-61 centimeters) from the source. This 
magnetic field is a 60-Hz power-frequency field. 
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Characteristics of electric and magnetic fields 
Electric fields and magnetic fields can be characterized by their wavelength, 
frequency, and amplitude (strength) . The graphic below shows the wavefonn of an 
alternating electric or magnetic field. The direction of the field alternates from one 
polarity to the opposite and back to the frrst polarity in a period of time called one 
cycle. Wavelength describes the distance between a peak on the wave and the next 
peak of the same polarity. The frequency of the field, measured in hertz (Hz), 
describes the number of cycles that occur in one second. Electricity in North America 
alternates through 60 cycles per second, or 60 Hz. In many other parts of the world, 
the frequency of electric power is 50 Hz. 

Frequency and Wavelength 

Frequency is measured in hertz (Hz). 

1 Hz = 1 cycle per s~cond. 

Examples: 
Source 
Power line (North Ameri.ca) 

1 cycle 

l I 

Electromagnetic (\ (\ 
waveform """T"v--1~--+v--1'---'-

Frequency Wavelength 

Power line (Europe and most ot her locations) 
60 Hz 

50 Hz 

3100 miles (5000 km) 
3750 miles (6000 km) 

Q How is the term EMF used in this booklet? 
The term "EMF" usually refers to electric and magnetic fields at extremely low 
frequencies such as those associated with the use of electric power. The term EMF 
can be used in a much broader sense as well, encompassing electromagnetic fields 
with low or high frequencies (see page 8). 

Measuring EMF: Common Terms 
Electric fields 

Electnc field strength IS measured m volts per meter (V/m) or 1n kilovolts per meter (kV/m). 1 kV = 1000 V 

Magnetk fi~lds 

MagnetiC ftelds are measured rn untts of gauss (G) or tesla (f). Gauss ts the unit most commonly used 1n 
the United States Tesla IS the Internationally accepted soentific term 1 T = 10,000 G 

Slnce most envtronmental EMF exposures tnvolve magnettc fields that are only a fraction of a tesla or a 
gauss, these are commonly measured 1n un1ts of mtcrotesla (~T) or milhgauss (mG) A milhgauss 1s 1/1,000 
of a gauss A mtcrotesla IS 1/1,000,000 of a tesla I G = 1,000 mG; 1 T = 1,000,000 ~T 

To convert a measurement from mterotesla (I.JT) to mtlligauss (mG), multiply by 10. 
1 ~T = 10 mG, 0 1 ~T = 1 mG 
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When we use EMF in this booklet, we mean extremely low frequency (ELF) electric 
and magnetic fields, ranging from 3 to 3,000 Hz (see page 8). This range includes 
power-frequency (50 or 60Hz) fields. In the ELF range, electric and magnetic fields 
are not coupled or interrelated in the same way that they are at higher frequencies. 
So. it is more useful to refer to them as ''electric and magnetic fields" rather than 
"electromagnetic fields. " In the popular press, however, you will see both terms used, 
abbreviated as EMF. 

This booklet focuses on extremely low frequency EMF. primarily power-frequency 
fields of 50 or 60Hz, produced by the generation, transmission, and use of electricity. 

Q How are power-frequency EMF different from other 
types of electromagnetic energy? 
X-rays, visible light, microwaves, radio waves, and EMF are all forms of 
electromagnetic energy. One property that distinguishes different forms of 
electromagnetic energy is the frequency, expressed in hertz (Hz). Power-frequency 
EMF, 50 or 60Hz, carries very little energy. has no ionizing effects, and usually has 
no thermal effects (see page 8). Just as various chemicals affect our bodies in 
different ways, various forms of electromagnetic energy can have very different 
biological effects (see "Results of EMF Research" on page 16) . 

Some types of equipment or operations simultaneously produce electromagnetic 
energy of different frequencies. Welding operations, for example, can produce 
electromagnetic energy in the ultraviolet, visible, infrared, and radio-frequency 
ranges. in addition to power-frequency EMF. Microwave ovens produce 60-Hz 
fields of several hundred milligauss, but they also create microwave energy inside 
the oven that is at a much higher frequency (about 2.45 blllion Hz). We are 
shielded from the higher frequency fields inside the oven by its casing, but we are 
not shielded from the 60-Hz fields. 

Cellular telephones communicate by emitting high-frequency electric and magnetic 
fields similar to those used for radio and television broadcasts. These radio
frequency and microwave fields are quite different from the extremely low 
frequency EMF produced by power lines and most appliances. 

Q How are alternating current sources of EMF different 
from direct current sources? 
Some equipment can run on either alternating current (AC) or direct current 
(DC). fn most parts of the United States, if the equipment is plugged into a 
household wall socket, it is using AC electric current that reverses direction in the 
electrical wiring-or alternates-50 times per second, or at 60 hertz (Hz). If the 
equipment uses batteries, then electric current flows ln one direction only. This 
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Electromagnetic Spectrum 
Source Frequency in hertz (Hz) 

• 
c 
0 

Gamma rays ..... 

! ro 

t "0 
ro 
..... 

X-rays, about 1 billion billion Hz, 
Cl 

can penetrate the body and X-rays 
c: 

damage internal organs and t N tissues by damaging important I molecules such as DNA. This c: 
process is called " ionization." 0 

Ultraviolet 
radiation 

...-

- Visible 
./ "'- light 

I j \"- t 
Infrared 

radiation 

Microwaves. several billion Hz, 't 
can have "thermal" or heating t effect> on body""'""· ~ 

Cell phone " Microwaves 
800-900 MHz c:J • & ~ 

1800-1900 MHz .. t 
Radiowaves 

Q[J Computer + 15-3~ kHz 
Very low 

~ S0-90Hz frequency (VLF) 
3000-30,000 Hz 

Power-frequency EMF, 50 or 60Hz, 
carries very lfttle energy, has no 
ionizing effects and usually 
no thermal effects. It 

Extremely low 
frequency (ELF) 

can, however. cause 3-3000 Hz 
very weak electric 
currents to flow Direct current 
in the body. 

The wavy line at the right illustrates the concept that the higher the frequency, the more 
rapidly the field varies. The fields do not vary at 0 Hz (direct current) and vary trillions of 
times per second near the top of the spectrum. Note that 1 04 means 1 0 x 1 0 x 1 0 x 1 0 or 
10,000 Hz. 1 kilohertz (kHz) = 1,000 Hz. 1 megahertz (MHz) = 1,000,000 Hz. 
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produces a "static" or stationary magnetic field, also called a direct current field. 
Some battery~operated equipment can produce time-varying magnetic fields as 
part of its normal operation. 

Q What happens when I am exposed to EMF? 
In most practical situations, DC electric power does not induce electric currents in 
humans. Strong DC magnetic fields are present in some industrial environments, 
can induce significant currents when a person moves, and may be of concern for 
other reasons, such as potential effects on implanted medical devices (see page 4 7 
for more information on pacemakers and other medical devices). 

AC electric power produces electric and magnetic fields that create weak electric 
currents in humans. These are called "induced currents." Much of the research on 
how EMF may affect human health has focused on AC-induced currents. 

Electric fields 
A person standing directly under a high-voltage transmission line may feel a mild 
shock when touching something that conducts electricity. These sensations are 
caused by the strong electric fields from the high-voltage electricity in the lines. 
They occur only at close range because the electric fields rapidly become weaker as 
the distance from the line increases. Electric fields may be shielded and further 
weakened by buildings. trees. and other objects that conduct electricity. 

Magnetic fields 
Alternating magnetic fields produced by AC electricity can induce the flow of weak 
electric currents in the body. However, such currents are estimated to be smaller 
than the measured electric currents produced naturally by the brain, nerves, and 
heart. 

Q Doesn't the earth produce EMF? 
Yes. The earth produces EMF, mainly in the form of static fields, similar to the 
fields generated by DC electricity. Electric fields are produced by air turbulence and 
other atmospheric activity. The earth's magnetic field of about 500 mG is thought 
to be produced by electric currents flowing deep within the earth's core. Because 
these fields are static rather than alternating, they do not induce currents in 
stationary objects as do fields associated with alternating current. Such static fields 
can induce currents in moving and rotating objects. 
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/. _ __,/ Evaluating Potential Health Effects 
This chapter explains how scientific studies are conducted and evaluated 
to assess potential health eHects. 

Q How do we evaluate whether EMF exposures cause 
health effects? 
Animal experiments, laboratory studies of cells, clinical studies, computer simulations, 
and human population (epidemiological) studies all provide valuable information. 
When evaluating evidence that certain exposures cause disease, scientists consider 
results from studies in various disciplines. No single study or type of study is definitive. 

Laboratory studies and human studies provide p1eces of the puzzle, but no single 
-tudy can give us the whole picture. 

Laboratory studies 
Laboratory studies with cells and 
animals can provide evidence to 
help determine if an agent such as 
EMF causes disease. Cellular 
studies can increase our 
understanding of the biological 
mechanisms by which disease 
occurs. Experiments with animals 
provide a means to observe effects 
of specific agents under carefully 
controlled conditions. Neither 
cellular nor animal studies, 
however, can recreate the complex 
nature of the whole human 
organism and its environment. 
Therefore, we must use caution in 
applying the results of cellular or 
animal studies directly to hwnans 
or concluding that a Jack of an 
effect in laboratory studies proves 
that an agent is safe. Even with 
these limitations, cellular and 
animal studies have proven very 
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useful over the years for identifying and understanding the toxicity of numerous 
chemicals and physical agents. 

Very specific laboratory conditions are needed for researchers to be able to detect 
EMF effects, and experimental exposures are not easily comparable to human 
exposures. In most cases, it is not clear how EMF actually produces the effects 
observed in some experiments. Without understanding how the effects occur, it is 
difficult to evaluate how laboratory results relate to human health effects. 

Some laboratory studies have reported that EMF exposure can produce biological 
effects, including changes ln functions of cells and tissues and subtle changes in 
hormone levels in animals. It is important to distinguish between a biological effect 
and a health effect. Many biological effects are within the normal range of variation 
and are not necessarily harmfuL For example, bright light has a biological effect on 
our eyes. causing the pupils to constrict. which is a normal response. 

Clinical studies 
In clinical studies, researchers use sensitive instruments to monitor human physiology 
during controlled exposure to environmental agents. In EMF studies, volunteers are 
exposed to electric or magnetic fields at higher levels than those commonly 
encountered in everyday life. Researchers measure heart rate, brain activity, hormonal 
levels. and other factors in exposed and unexposed groups to look for differences 
resulting from EMF exposure. 

Epidemiology 
A valuable tool to identify 
hwnan health risks is to study 
a human population that has 
experienced the exposure. 
This type of research is called 
epidemiology. 

The epidemiologist observes 
and compares groups of 
people who have had or have 
not had certain diseases and 
exposures to see if the risk of 
disease is clifferent between 
the exposed and unexposed 
groups. The epidemiologist 
does not control the exposure 
and cannot experimentally 
control all the factors that 
might affect the risk of 
disease. 

Most researchers agree that epidemiology-the study of patterns and possible causes 
of diseases-is one of the most valuable tools to identify human health risks. 
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Q How do we evaluate the results of epidemiological 
studies of EMF? 
Many factors need to be considered when determining whether an a,gent 
causes disease. An exposure that an epidemiological study associates with 
increased risk of a certain disease 1s not always the actual cause of the disease. 
To judge whether an agent actually causes a health effect, several issues are 
considered. 

Strength of association 
The stronger the association between an exposure and disease, the more confident 
we can be that the disease is due to the exposw-e being studied. With cigarette 
smoking and lung cancer. the association is very strong-20 times the normal risk. 
In the studies that suggest a relationship between EMF and certain rare cancers. 
the association is much weaker (see page 19). 

Dose-response 
Epidemiological data are more convincing if disease rates increase as exposw·e 
levels increase. Such dose-response relationships have appeared in only a few 
EMF studies. 

Consistency 
Consistency requires that an association found in one study appears in other 
studies involving different study populations and methods. Associations found 
consistently are more likely to be causal. With regard to EMF, results from different 
studies sometimes disagree in important ways, such as what type of cancer is 
associated with EMF exposure. Because of this inconsistency. scientists cannot be 
sure whether the increased risks are due to EMF or other factors. 

Biological plausibility 
When associations are weak in an epidemiological study, results of laboratory 
studies are even more important to support the association. Many scientists remain 
skeptical about an association between EMF exposure and cancer because laboratory 
studies thus far have not shown any consistent evidence of adverse health effects. 
nor have results of experimental studies revealed a plausible biological explanation 
for such an association. 

Reliability of exposure information 
Another important consideration with EMF epidemiological studies is how the 
exposure information was obtained. Did the researchers simply estimate people's 
EMF exposures based on their job titles or how their houses were wired, or did 
they actually conduct EMF measurements? What did they measure (electric fields, 
magnetic fields, or both)? How often were the EMF measurements made and at 
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what time? In how many different places were the fields measured? More recent 
studies have included measurements of magnetic field exposure. Magnetic fields 
measured at the time a study is condl.1cted can only estimate exposures that 
occurred in previous years {at the time a disease process may have begun) . Lack of 
comprehensive exposure information makes 1t n1ore difficult to interpret the results 
of a study, particularly considering that everyone in the industrialized world has 
been exposed to EMF. 

Confounding 
Epidemiological studies show relationships or correlations between disease and 
other factors such as diet, environmental conditions, and hereclity. When a disease 
is correlated with some factor, it does not necessarily mean that the correlated 
factor causes the disease. It could mean that the factor occurs together with some 
other factor, not measured in the study, that actually causes the disease. This is 
called confounding. 

For example, a study m.ight show that alcohol conswnption is correlated with 
lung cancer. This could occur if the study group consists of people who drink and 
also smoke tobacco. as often happens. In this example, alcohol use ls correlated 
with lung cancer, but cigarette smoking is a confounding factor and the true cause 
of the disease. 

Statistical significance 
Researchers use statistical methods to determine the likelihood that the association 
between exposure and disease is due simply to chance. For a result to be 
considered "statistically significant," the association must be stronger than would be 
expected to occur by chance alone. 

Meta-analysis 
One way researchers try to get more information from epidemjological studies is 
to conduct a meta-analysis. A meta-analysis combines the summary statistics of 
many studies to explore their differences and. if appropriate, calculates an overall 
summary risk estimate. The main challenge faced by researchers performing 
meta-analyses is that populations, measurements, evaluation techniques, 
participation rates, and potential confounding factors vary in the orlginal studies. 
These differences in the studies make it difficult to comblne the results in a 
meaningful way. 

Pooled analysis 
Pooled analysis combines the original data from several studies and conducts a new 
analysis on the primary data. It requires access to the original data from individual 
studies and can only include diseases or factors included in aU the studies, but it 
has the advantage that the same parameters can be applied to all studies. As with 
meta-analysis, pooled analysis is still subject to the limitations of the experimental 
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design of the original studies (for example, evaluation techniques, participation 
rates, etc.). Pooled analysis differs from meta-analysis, which combines the 
summary statistics from different studies, not their original data. 

Q How do we characterize EMF exposure? 
No one knows which aspect of EMF exposure, if any, affects human health. Because 
of this uncertainty, in addition to the field strength, we must ask how long an 
exposure lasts, how it varies, and at what time of day or night it occurs. House 
wiring, for example. is often a significant source of EMF exposure for an individual, 
but the magnetic fields produced by the wiring depend on the amount of current 
flowing. As heating, lighting, and appliance use varies dw·ing the day, magnetic field 
exposw·e will also vary. 

For many studies, researchers describe EMF exposures by estimating the average 
field strength. Some scientists believe that average exposure may not be the best 
measurement of EMF exposure and that other parameters, such as peak exposure 
or time of exposure, may be important. 

Q What is the average field strength? 
In EMF studies, the information reported most often has been a person's EMF 
exposure averaged over time (average field strength). With cancer-causing 
chemicals, a person's average exposure over many years can be a good way to 
predict his or her chances of getting the disease. 

There are different ways to calculate average magnetic field exposures. One method 
involves having a person wear a small monitor that takes many measurements over 
a work shift, a day, or longer. Then the average of those measurements is calculated. 
Another method involves placing a monitor that takes many measurements in a 
residence over a 24-hour or 48-hour period. Sometimes averages are calculated for 
people with the same occupation, people working in similar environments, or 
people using several brands of the same type or similar types of equipment. 

Q How is EMF exposure measured in epidemjological 
studies? 
Epidemiologists study patterns and possible causes of diseases in human 
populations. These studies are usually observational rather than experimentaL 

Association 
In ep1dem1ology, a pos1tive assooat1on between an exposure (such as 
EMF) and a d1sease IS not necessarily proof that the exposure caused 
the d1sease. However, the more often the exposure and disease 
occur together, the stronger the assooa'tlon, and th:e stronger is 1he 
posslb1hty that the exposure may 1ncrease the risk of the disease. 

This means that the researcher observes 
and compares groups of people who have 
had certain diseases and exposures and 
looks for possible ~'associations." The 
epidemiologist must find a way to 
estimate the exposure that people had at 
an earlier time. 
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Some exposure estimates for residential studies have been based on designation of 
households in terms of "wire codes." In other studies, measurements have been 
made in homes, assuming that EMF levels at the time of the measurement are 
similar to levels at some time in the past. Some studies involved "spot 
measurements." Exposure levels change as a person moves around in his or her 
environment, so spot measurements taken at specific locations only approximate 
the complex variations in exposure a person experiences. Other studies measured 
magnetic fields over a 24-hour or 48-hour period. Exposure levels for some 
occupational studies are measured by having certain employees wear personal 
monitors. The data taken from these monitors are sometimes used to estimate 
typical exposure levels for employees with certain job titles. Researchers can then 
estimate exposures using only an employee's job title and avoid measuring 
exposures of all employees. 

Methods to Estimate EMF Exposure 

Wire Codes 

A class1ficat1on of homes based on charactensttCs of power lines outside the home (thickness of the wires, 
wire configuration, etc.) and the1r distance from the home. This Information is used to code the homes 
into groups with higher and lower predicted magnetiC field levels. 

Spot Measurement 

An instantaneous or very short-term (e.g., 30-second) measurement taken at a des1gnated locatton 

Time-Weighted Average 

A weighted average of exposure measurements taken over a penod of ttme that takes into account the 
time interval between measurements. When the measurements are taken with a mon1tor at a fixed 
sampling rate, the time-weighted average equals the anthmetic mean of the measurements. 

Personal Monitor ----
An instrument that can be worn on the body for measunng exposure over time. 

Calculated Historical Fields 
- -

An estimate based on a theoretical calculat1on of the magnet1c field emitted by power lines usmg historical 

electncal loads on those lines 

June 20~ http://www.niehs.nih.gov/emfrap id 



.,-~ 

.- ' ) ..:._/ Results of EMF Research 
This chapter summarizes the results of EMF research worldwide, including 
epidemiological studies of children and adults, clinical studies of how 
humans react to typical EMF exposures) and laboratory research with 
animals and cells. 

Q Is there a link between EMF exposure and childhood 
leukemia? 
Despite more than two decades of research to determine whether elevated EMF 
exposure, principally to magnetic fields, is related to an increased risk of childhood 
leukemia, there is still no definitive answer. Much progress has been made, 
however, with some Jine.s of research leading to reasonably clear answers and 
others remaining unresolved. The best available evidence at this time leads to the 
following answers to specific questions about the link between EMF exposure and 
childhood leukemia: 

Is there an association between power line configurations (wire codes) and 
cbildhood leukemia?No. 

Is there an association between measured nelds and childhood leukemia? Yes, but 
the association is weak, and lt is not clear whether it represents a cause
and-effect relationship. 

Q What is the epidemiological evidence for evaluating a 
link between EMF exposure and childhood leukemia? 
The initial studies, starting with the pioneering research of Dr. Nancy Wertheimer 
and Ed Leeper in 1979 in Denver, CoLorado, focused on power line configurations 
near homes. Power lines were systematically evaluated and coded for their 
presumed ability to produce elevated magnetic fields in homes and classified into 
groups with higher and lower predicted magnetic field levels (see discussion of wire 
codes on page 15). Although the ftrst study and two that followed in Denver and 
Los Angeles showed an association between wire codes indicative of elevated 
magnetic fields and childhood leukemia, larger, more recent studies in the central 
part of the United States and in several provinces of Canada did not fmd such an 
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association. In fact, combining the 
evidence from all the studies, we can 
conclude with some confidence that 
wire codes are not associated with a 
measurable increase in the risk of 
childhood leukemia. 

The other approach to assessing EMF 
exposure in homes focused on the 
measurements of magnetic fields. 
Unlike wire codes, which are only 
applicable in North America due to the 
nature of the electric power distribution 
system, measured fields have been 
studied in relation to childhood 
leukemia in research conducted around 
the world, including Sweden, England, 
Germany, New Zealand, and Taiwan. 
Large. detailed studies have recently 
been completed in the United States, 
Canada, and the United Kingdom that 
provide the most evidence for 1naking 
an evaluation. These studies have 
produced variable findings. some 
reporting small associations, others 
finding no associations. 

National Cancer Institute Study 
In 1997, after eJght years of work, Dr. Martha linet and colleagues at the 
National Cancer Institute (NCI) reported lhe results of their study of 
childhood acute lymphoblastic leukem1a (ALL). The case<ontrol study 
involved more than 1 ,000 children livmg 1n 9 easrern and mtdwestern 
U.S. states and 1s the largest eptdemlologtcal study of chtldhood 
leukemia to date tn the United States. To help resolve the question of 
Wire code versus measured magnetic fields, the NCI researchers carried 
qut both types of exposure assessment. Overall, Ltnet reported little 
evtdence that livmg tn homes with higher measured magnetic-field levels 
was a disease risk and found no evidence that livrng in a home with a 
h1gh w1re code configuration Increased the nsk of ALL Jn children. 

United Kingdom Childhood Cancer Study 

In December '1999, Sir Richard Doll and colleagues In the United 
Kingdom announced that the largest study of childhood cancer ever 
undertaken-involving nearly 4,000 children with cancer in England, 
W.ales, and Scotland-found no evidence of excess risk of childhood 
leukemia or other cancers from exposure to power-frequency magnetic 
f1elds. It should be noted, however, that b&ause most power lines rn 
the Untted Kingdom are underground, the EMF exposures of these 
children were mostly lower than 0.2 mtcrotesla or 2 mtlligauss" 

After reviewing all the data, the U.S. National Institute of Environmental Health 
Sciences (NIEHS) concluded in 1999 that the evidence was weak, but that it was 
still sufficient to warrant limited concern. The NIEHS rationale was that no 
individual epidemiological study provided convincing evidence linking magnetic 
field exposure with childhood leukemia, but the overall pattern of results for some 
methods of measuring exposure suggested a weak association between increasing 
exposure to EMF and increasing risk of childhood leu kemia. The small number of 
cases in these studies made it impossible to fmnly demonstrate this association. 
However, the fact that similar results had been observed in studies of different 
populations using a variety of study designs supported this observation. 

A major challenge has been to determine whether the most highly elevated, but 
rarely encountered, levels of magnetic fie lds are associated with an increased risk of 
leukemia. Early reports focused on the risk associated with exposures above 2 or 3 
milligauss, but the more recent studies have been large enough to also provide 
some information on levels above 3 or 4 1nllligauss. It is estimated that 4.5% of 
homes in the United States have magnetic fields above 3 milligauss, and 2.5% of 
homes have levels above 4 milligauss. 
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What is Cancer? 

Cancer 
"Cancer" ts a term used to describe at least 200 different diseases, all1nvolv1ng uncontrolled cell growth. 
The frequency of cancer is measured by the mcidence-the number of new cases diagnosed each year_ 
lnctdence ts usually described as the number of new cases diagnosed per 100,000 people per year 

The 1ncidence of cancer tn adults in the United States IS 382 per 100,000 per year, and childhood cancers 
account for about 1% of all cancers. The factors that Influence nsk differ among the forms of cancer. 
Known nsk factors such as smoktng, d1et, and alcohol contnbute to speofic types of cancer (For example, 
smoking IS a known risk factor for lung cancer, bladder cancer, and oral cancer.) For many other cancers, 
the causes are unknown. 

Leuke[llia 
Leukemta describes a vanety of cancers that arise 1n the bone marr6w where blood cells are formed. The 
leukemias represent less than 4% of all cancer cases m adults but are the most common form of cancer 
1n chtldren For ch1ldren age 4 and under, the tncidence of childhood leukemia is apprOXImately 6 per 
100,000 per year, and It decreases with age to about 2 per 100,000 per year for children 10 ahd older. In 
the Untted States, the lnctdence of adult leukemia is about 10 cases per 100,000 people per year. Little 1s 
known about what causes leukemta, although genettc factors play a role The only known causes are 
1ontzrng radiat1on, benzene, and other chemicals and drugs that suppress bone marrow funct1on, and a 
human T-cellleukem1a wus. 

Brain Canc'll' 
Cancer of the central nervous system (the bratn and sptnal cord) is uncommon, With Incidence in the 
Un1ted States now at about 6 cases tn 100,000 people per year. The causes otthe disease are largely 
unknown, although a number of studies have reported an assooat1on with certa1n occupational chem1cal 
exposures. lon1z1ng rad1atton to the scalp IS a known nsk factor for bratn cancer. Factors associated Wtth 
an Increased risk for other types of cancer-such as smokmg, dtet. and excessive alcohol use-have not 
been found to be associated With bra1n cancer. 

To determine what the integrated information from all the studies says about 
magnetic fields and childhood leukemia, two groups have conducted pooled 
analyses in which the original data from relevant studies were integrated and 
analyzed. One report (Greenland et al. , 2000) combined 12 relevant studies w ith 
magnetic field measurements, and the other considered 9 such studies (Ahlbom et 
al. , 2000). The details of the two pooled analyses are different, but their findings 
are similar. There is weak evidence for an association (relative risk of 
approximately 2) at exposures above 3 mG. However, few individuals had high 
exposures in t hese studies; therefore, even combining all studies, there is 
uncertainty about the strength of the association. 

The following table summarizes the results for the epidemiological studies of EMF 
exposure and childhood leukemia analyzed in the pooled analysis by Green land et 
al. (2000). The focus of the summary review was the magnetic fields that occurred 
three months prior to diagnosis. The results were derived from either calculated 
historical fields or multiple measurements of magnetic fields. The North American 
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Residential Exposure to Magnetic Fields and Childhood Leukemia 

Magnetic field category (mG) 
>1 - s 2 mG 

First author Estimate 95% CL 

Coghill 054 0.17,174 
Dockerty 0.65 0.26, 1.63 
Feychting 0.63 0.08, 4.77 
linet 1.07 0.82, 1.39 
London 0.96 0.54, 1.73 
McBnde 0.89 0.62, 1 29 
Michaelis 1.45 0.78, 2.72 
Olsen 0.67 0.07, 6.42 
Savitz 1.61 0.64, 4.11 
Tomenius 0.57 0.33, 0.99 
Tynes 1.06 0.25, 4.53 
Verkasalo 1.11 0.14, 9.07 

Study summary 0.95 0.80, 1.12 

1 - < 2 mG 
**United Kingdom 0.84 0.57, 1.24 

95% CL = 95% confidence limits. 
Source: Greenland et al., 2000. 

>2 -s3 mG 
Estimate 95% CL 

No controls 
2.83 0.29, 27.9 
0.90 0.12, 7.00 
1.01 0.64, 1.59 
0.75 0.22, 2.53 
1.27 0.74, 2 20 
1.06 0.27, 4.16 

No cases 
1.29 0.27, 6.26 
0.88 0.33, 2.36 

No cases 
No cases 

1.06 0.79, 1.42 

2 - <4 mG 
0.98 0.50, 1.93 

>3 mG 
Estimate 95% CL 

No controls 
No controls 

4.44 1.67, 11 .7 
1.51 0.92, 2.49 
1.53 0.67, 3.50 
1.42 0.63, 3.21 
2.48 0.79, 7.8 1 
2.00 0.40, 9.93 
3.87 0,87, 17.3 
1.41 0.38, 5.29 

No cases 
2.00 0.23, 17.7 

1.69* 1.25, 2 .29 

<!:4mG 
1.00 0.30, 3.37 

* Mantei~Haenszel analys1s (p = 0.01). Max1mum-likelihood summanes differed by less than 1% from these 
summaries; based on 2,656 cases and 7,084 controls. Adjusting for age, sex, and other variables had little effect on 
summary results. 

w .. These data are from a recent United Krngdom study not included in the Greenland analysis but included rn another 
pooled analysis (Ahlborn ~tal. 2000). The United Kingdom study included 1,073 cases and 1,224 controls. 

For this table, the column headed " estimate" describes the relative nsk. Relative risk rs the ratro of the risk of childhood 
leukemia for those in a magnetiC field exposure group compared to persons with exposure levels of 1.0 mG or less. For 
example, Coghill estimated that children with exposures between 1 and 2 mG have 0 54 times the risk of children whose 
exposures were less than 1 mG. London's study estrmates that children whose exposures were greater than 3 mG have 
1.53 times the nsk of chrldren whose exposures were less than 1 mG. The column headed "95% CL" (confidence limits} 
describes how much random variation ts in the estimate of relattve nsk. The esttmate may be off by some amount due to 
random variatfon, and the wldth of the confidence limits gives some notion of that variation. For example, tn Coghill's 
est1mate of 0.54 for the relative risk, values as low as 0.17 or as high as 1 74 would not be statistically signrficantly 
different from the value of 0.54. Note there is a wide range of estimates of relattve risk across the studres and wrde 
confidence limits for many studies. In light of these findings, the pooling of results can be extremely helpful to calculate 
an overall estimate, much better than can be obtained from any study taken alone. 

studies (Linet, London, McBride , Savitz) were 60 Hz; all other studies were 50 Hz. 
Results from the recent study from the United Kingdom (see page 1 7) are also 
included in the table. This study was included in the analysis by Ahlborn et al. 
(2000) . The relative risk estimates from the individual studies show little or no 
association of magnetic fields with childhood leukemia. The study summary for the 
pooled analysis by Greenland et al. (2000) shows a weak association between 
childhood leukemia and magnetic fie ld exposures greater 3 mG. 
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First author 

Coleman 

Q Is there a link between EMF exposure and childhood 
brain cancer or other forms of cancer in children? 
Although the earliest studies suggested an association between EMF exposure and all 
forms of childhood cancer, those initial findings have not been confirmed by other 
studies. At present, the available series of studies indicates no association between 
EMF exposure and childhood cancers other than leukemia. Far fewer of these studies 
have been conducted than studies of childhood leukemia. 

Q Is there a link between resident ial EMF exposure and 
cancer in adults? 
The few studies that have been conducted to address EMF and adult cancer do not 
provide strong evidence for an association. Thus, a link has not been established 
between residential EMF exposure and adult cancers, including leukemia, brain 
cancer. and breast cancer (see table below). 

Residential Exposure to Magnetic Fields and Adult Cancer 

Results (odds ratios) 
Location Type of exposure data Leukemia CNS tumors All cancers 

United Kingdom Calculated historical f1elds 0.92 NA NA 
Feychting and Ahlborn Sweden Calculated & spot measurements 1.5"' 0.7 NA 
L1 Tatwan Calculated historical fields 1 4* 1 1 NA 
Ll Ta1wan Calculated hrstoncal fields 1. 1 (breast cancer) 
McDowall Uhlted Kingdom Calculated historical fields L43 NA 1.03 
Severson Seattle Wire codes & spot measurements 0.75 NA NA 
Wrensch San Francisco Wire codes & spot measurements NA 0.9 NA 
Young son Un1ted Kmgdom Calculated historical fields 1.88 NA NA 

CNS =central nervous system. 
~rhe number is statistically signtfrcant {greater than expected by chance). 
Study results are listed as " odds rat1osn (OR). An odds rat1o of 1.00 means there was no 1ncrease or decrease 1n risk. In other words, the odds 
that the people 1n the study who had the disease (in thiS case, cancer) and were exposed to a particular agent (in th1s case, EMF) are the 
same as for the people in the study who did not have the disease. An odds ratio greater than 1 may occur s1mply by chance, unless it is 
statiStically s1gmficant. 
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Q Have clusters of cancer or other adverse health effects 
been linked to EMF exposure? 

Q 

An unusually large number of cancers, miscarriages, or other adverse health effects 
that occur in one area or over one period of time is called a "cluster." Sometimes 
clusters provide an early warning of a health hazard. But most of the time the 
reason for the cluster is not known. There have been no proven instances of cancer 
clusters linked with EMF exposure. 
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The definition of a "cluster" depends on 
how large an area is included. Cancer cases 
(x's in illustration) in a city, neighborhood, 
or workplace may occur In ways that 
suggest a cluster due to a common 
environmental cause. Often these patterns 
turn out to be due to chance. Delineation 
of a cluster is subjective-where do you 
draw the circles? 

If EMF does cause or promote cancer, shouldn't cancer 
rates have increased along with the increased use of 
electricity? 
Not necessarily. Although the 
use of electricity has increased 
greatly over the years, EMF 
exposures may not have 
increased. Changes in building 
wiring codes and in the design 
of electrical appliances have in 
some cases resulted in lower 
magnetic field levels. Rates for 
various types of cancer have 
shown both increases and 
decreases through the years, due 
in part to improved prevention, 
diagnosis, reporting, and 
treatment. 
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Q Is there a link between EMF exposure in electrical 
occupations and cancer? 
For almost as long as we have been concerned with residential exposure to E:tvtF and 
childhood cancers, researchers have been studying workplace exposure to EMF and adult 
cancers, focusing on leukemia and brain cancer. This research began with surveys of job 
titles and cancer risks .. but has progressed to include very large, detailed studies of the 
health of workers, especially electric utility workers, in the United States, Canada, France, 
England, and several Northern European countries. Some studies have found evidence 
that suggests a link between EMF exposure and both leukemia and brain cancer, whereas 
other studies of similar size and quality have not found such assodations. 

California 
A 1993 study of 36,000 California electric utility workers reported no 
strong, consistent evidence of an association between magnetic fields and 
any type of cancer. 

Canada/France 
A 1994 study of more than 200,000 utility workers in 3 utility companies 
in Canada and France reported no significant association between all 
leukemias combined and cumulative exposure to magnetic fields. There 
was a slight, but not statistically significant. increase in brain cancer. The 
researchers concluded that the study cUd not provide clear-cut evidence 
that magnetic field exposures caused leukemia or brain cancer. 

North Carolina 
Results of a 1995 study involving more than 138,000 utility workers at 
5 electric utilities in the United States did not support an association 
between occupational magnetic field exposure and leukemia, but 
suggested a link to brain cancer. 

Denmark 
In 1997 a study of workers employed in all Danish utility companies 
repor ted a small, but statistically significant, excess risk for all cancers 
combined and for lung cancer. No excess risk was observed for leukemia. 
brain cancers, or breast cancer. 

United Kingdom 
A 1997 study among electrical workers in the United Kingdom did not find 
an excess risk for brain cancer. An extension of this work reported in 2001 
also found no increased risk for brain cancer. 

Efforts have also been made to pool the findings across several of the above studies 
to produce more accurate estimates of the association between EMF and cancer 
(Kheifets et al.. 1999). The combined summary statistics across studies provide 
insufficient evidence for an association between EMF exposure in the workplace 
and either leukemia or brain cancer. 
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Q Have studies of workers in other industries suggested 
a link between EMF exposure and cancer? 
One of the largest studies to report an association between cancer 
and magnetic field exposure in a broad range of industries was 
conducted in Sweden (1993). The study included an assessment 
of EMF exposure in 1. 0 15 different workplaces and involved 
more than 1,600 people in 169 different occupations. An 
association was reported between estimated EMF exposure and 
increased risk for chronic lymphocytic leukemia. An association 
was also reported between exposure to magnetic fields and brain 
cancer. but there was no dose-response relationship. 

Another Swedish study (1994) found an excess risk of lymphocytic 
leukemia among railway engine drivers and conductors. However, 
the total cancer incidence (ail tLunors included) for this group of 
workers was lower than in the general Swedish population. A 
study of Norwegian railway workers found no evidence for an 
association between EMF exposure and leukemia or brain cancer. 
Although both positive and negative effects of EMF exposure have 
been reported. the majority of studies show no effects. 

Q Is there a link between EMF exposure and breast 
cancer? 
Researchers have been interested in the possibility that EMF exposure might cause 
breast cancer, in part because breast cancer is such a common disease in adult women. 
Early studies identified a few electrical workers with male breast cancer, a very rare 
disease. A link between EMF exposure and alterations in the hormone melatonin was 
considered a possible hypothesis (see page 24). This idea provided motivation to 
conduct research addressing a possible link between EMF exposure and breast cancer. 
Overall, the published epidemiological studies have not shown such an association. 

Q What have we learned from clinical studies? 
Laboratory studies with human volunteers have attempted to answer questions 
such as, 

Does EMF exposure alter normal brain and heart function ? 
Does EMF exposure at night a!Iect sleep patterns? 
Does EMF exposure affect the immune system? 
Does EMF exposure affect hormones? 

The following kinds of biological effects have been reported. Keep in mind that a 
biological effect is simply a measurable change in some biological response. It may 
or may not have any bearing on health. 
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Heart rate 
An inconsistent effect on heart rate by EMF exposure has been reported. When 
observed, the biological response is small (on average, a slowing of about three to 
five beats per minute), and the response does not persist once exposure has ended. 

Two laboratories, one in the United States and one in Australia, have reported effects 
of EMF on heart rate variability. Exposures used in these experiments were relatively 
high (about 300 mG). and lower exposures failed to produce the effect. Effects have 
not been observed consistently in repeated experiments. 

Sleep electrophysiology 
A laboratory report suggested that overnight exposure to 60-Hz magnetic fields may 
disrupt brain electrical activity (EEG) during night sleep. In this study subjects were 
exposed to either continuous or intermittent magnetic fields of 283 mG. Individuals 
exposed to the intermittent magne·tic fields showed alterations in traditional EEG 
sleep parameters indicative of a pattern of poor and disrupted sleep. Several studies 
have reported no effect with continuous exposure. 

Hormones, immune system, and blood chemistry 
Several clinical studies with human volunteers have evaluated the effects of power
frequency EMF exposure on hormones, the immune system. and blood chemistry. 
These studies provide little evidence for any consistent effect. 

Melatonin 
The hormone melatonin ls secreted mainly at nlght and primarily by the pineal 
gland, a small gland attached to the brain. Some laboratory experiments with 
cells and animals have shown that melatonin can slow the growth of cancer cells, 
including breast cancer cells. Suppressed nocturnal melatonin levels have been 
observed in some studies of laboratory animals exposed to both electric and 
magnetic fields. These observations led to the hypothesis that EMF exposW'e might 
reduce melatonin and thereby weaken one of the body's defenses against cancer. 

Many clinical studies with hUlnan volunteers have now examined whether 
various levels and types of magnetic field exposure affect blood levels of 
melatonin. Exposure of human volunteers at night to power-frequency EMF 
under controlled laboratory conditions has no apparent effect on Inelatonin. Some 
studies of people exposed to EMF at work or at home do report evldence for a 
small suppression of melatonin. It is not clear whether the decreases in melatonin 
reported under environmental conditions are related to the presence of EMF 
exposure or to other factors. 
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Q What effects of EMF have been reported in laboratory 
studies of cells? 
Over the years. scientists have conducted more than 1,000 laboratory studies to 
investigate potential biological effects of EMF exposure. Most have been in vitro 
studies; that is, studies carried out on cells isolated from animals and plants, or on 
cell components such as cell membranes. Other studies involved animals. mainly 
rats and mice. In general, these studies do not demonstrate a consistent effect of 
EMF exposure. 

Most in vitro studies have used magnetic fields of 1,000 mG (100 1-1T) or higher, 
exposures that far exceed daily human exposures. In most incidences. when one 
laboratory has reported effects of ENIF exposure on cells, other laboratories have not 
been able to reproduce the findings. For such research results to be widely accepted 
by scientists as valid, they must be replicated-that is. scientists in other laboratories 
should be able to repeat the experiment and get si.rollar results. Cellular studies have 
investigated potential EMF effects on cell proliferation and differentiation, gene 
ex'Pression, enzyme activity. melatonin. and DNA. Scientists reviewing the EMF 
research literature find overall that the cellular sttJdies provide little convincing 
evidence of EMF effects at environmental levels. 

Q Have effects of EMF been reported in laboratory 
studies in animals? 
Researchers have published more than 30 detailed reports on both long-term and 
short-term studies of EMF exposures in laboratory animals (bioassays). Long-term 
animal bioassays constitute an important group of studies ln EMF research. Such 
studies have a proven record for predicting the carcinogenicity of chemicals, physical 
agents, and other suspected cancer-causing agents. In the EMF studies, large groups 
of mice or rats were continuously exposed to EMF for two years or longer and were 
then evaluated for cancer. The U.S. National Toxicology Program (http://ntp
server.niehs.nih.gov/) has an extensive historical database for hundreds of different 
chemical and physical agents evaluated using this model. EMF long-term bioassays 
examined leukemia. brain cancer, and breast cancer-the diseases some 
epidemiological studies have associated with EMF exposure (see pages 16-23) . 

Seve raJ different approaches have been used to evaluate effects of EMF exposure in 
animal bioassays. To investigate whether EMF could promote cancer after genetic 
damage had occurred, some long-term studies used cancer initiators such as 
ultraviolet light, radiation, or certain chemicals that are known to cause genetic 
damage. Researchers compared groups of animals treated with cancer initiators to 
groups treated with cancer initiators and then exposed to EMF, to see if EMF 
exposure promoted the cancer growth (initiation-promotion model). Other studies 
tested the cancer promotion potential of EMF using mice that were predisposed to 
c.ancer because they had defects in the genes that control cancer. 
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Animal leukemia Studies: long-Term, Continuous Exposure Studies, Two or More Years in length 

First author Sex/species Exposure/animal numbers Results 

Babbitt (US.) Female mice 14,000 mG. 190 or 380 mrce per group No effect 

Boorman (U.S.) 
McCorm1ck (U.S.) 

Male and female rats 
Male and female m1ce 

Some groups treated With 10n1Zrng radtat1on 
20 to 10,000 mG, 100 per group No effect 
20 to 1 0,000 mG, 100 per group No effect 

Mandeville (Canada) Female rats 20 to 20,000 mG. SO per group 
In utero exposure 

No effect 

Yasur {Japan) Male and female rats 5,000 to 50,000 mG, 50 per group No effect 

10 milligauss (mG) = 1 m1croresla (~JT) -= o 001 millitesla (mTI 

Leukemia 
Fifteen animal leukemia studies have been completed and reported. Most tested for 
effects of exposure to power-frequency (60-Hz) magnetic fields using rodents. 
Results of these studies were largely negative. The Babbitt study evaluated the 
subtypes of leukemia The data provide no support for the reported epidemiology 
findings of leukemia from EMF exposure. Many scientists feel that the lack of 
effects seen in these laboratory leukemia studies significantly weakens the case for 
EMF as a cause of leukemia. 

Breast cancer 
Researchers in the Ukraine, Germany, Sweden, and the United States have used 
initiation-promotion models to investigate whether EMF exposure promotes breast 
cancer in rats. 

The results of these studies are mixed; while the German studies showed some 
effects, the Swedish and U.S. studies showed none. Studies in Gennany reported 
effects on the numbers of tumors and tumor volume. A National Toxicology 
Program long-term bioassay performed without the use of other cancer-initiating 
substances showed no effects of EMF exposure on the development of mammary 
tumors in rats and mice. 

The explanation for the observed difference among these studies is not readily 
apparent. Within the linlits of the experimental rodent model of mammary 
carcinogenesis. no conclusions are possible regarding a promoting effect of EMF on 
chemically induced mammary cancer. 

Other cancers 
Tests of EMF effects on skin cancer, liver cancer, and brain cancer have been 
conducted using both initiation-promotion models and non-initiated long-term 
bioassays. All are negative. 

Three positive studies were reported for a co-promotion model of skin cancer in 
mice. The mice were exposed to EMF plus cancer-causing chemicals after cancers 
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had already been initiated. The same research team as well as an independent 
laboratory were unable to reproduce these results in subsequent experiments. 

Non-cancer effects 
Many animal studies have investigated whether EMF can cause health problems 
other than cancer. Researchers have examined many endpoints, including birth 
defects, immune system function, reproduction, behavior, and Learning. Overall , 
animal studies do not support EMF effects on non-cancer endpoints. 

Q Can EMF exposure damage DNA? 
Studies have attempted to determine whether EMF has genotoxic potential; that is, 
whether EMF exposure can alter the genetic material of Living organisms. This 
question is important because genotoxic agents often also cause cancer or birth 
defects. Studies of genotoxicity have included tests on bacteria, fruit flies, and some 
tests on rats and mice. Nearly 100 studies on EMF genotoxicity have been reported. 
Most evidence suggests that EMF exposure is not genotoxic. Based on experiments 
with cells, some researchers have suggested that EMF exposure may inhibit the cell's 
ability to repair normal DNA damage, but this idea remains speculative because of 
the lack of genotoxicity observed in EMF anlmal studJes. 
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- ,... Your EMF Environment 

This chapter discusses typical magnetic field exposures in home and work 
environments and identifies common EMF sources and field intensities 
associated with these sources. 

Q How do we define EMF exposure? 
Scientists are still uncertain about the best way to define "exposu1·e" because 
experiments have yet to show which aspect of the field. if any. may be relevant to 
reported biological effects. Important aspects of exposure could be the highest 
intensity, the average intensity, or the amount of time spent above a certain 
baseline leveL The most widely used measure of EMF exposure has been the time
weighted average magnetic field level (see discussion on page 15). 

Q How is EMF exposure measured? 
Several kinds of personal exposure meters are now available. These automatically 
record the magnetic field as it varies over time. To determine a person's EMF 
exposure, the personal exposure meter is usually worn at the waist or is placed as 
close as possible to the person during the course of a work shift or day. 

EMF can also be measured using survey meters, sometimes called "gaussmeters." 
These measure the EMF levels in a given location at a given time. Such 
measure1nents do not necessarily reflect personal EMF exposure because they are 
not always taken at the distance from the EMF source that the person would 
typically be from the source. Measurements are not always made in a location for 
the same amount of time that a person spends there. Such '!spot measurements" 
also fail to capture variations of the field over time, which can be significant. 
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Q What are some typical EMF exposures? 
The figure below is an example of data collected with a personal exposure meter. 

6' s -

Personal Magnetic Field Exposure 
20 

16 1--- Mean magnetic field - ----------i--t
exposure during 
this 24-hour period 
was O.S mG. 

~ 121-------~==~---------i~-~-~ 

Ql 
it 
u 
~ 8~-------------r--r+H~-~r-~ 
.c 
01 
Ill 
~ 

Around 
house 

Midnight 

Sleeping (no 
electric blanket) 

6am Noon 6pm 

Going Work Lunch Work Going 
to work out home 

In the above example, the magnetic field was measured every 1.5 seconds over a 
period of 24 hours. For this person, exposure at home was very low. The occasional 
spikes (short exposure to high fields) occurred when the person drove or walked 
under power lines or over underground power lines or was close to appliances in 
the home or office. 

Several studies have used personal exposure meters to measure field exposure in 
different environments. These studies tend to show that appliances and building 
wiring contribute to the magnetic field exposure that most people recelve while at 
home. People living close to high voltage power lines that carry a lot of current tencl 
to have higher overall field exposures. As shown on page 32, there is considerable 
variation among houses. 

Q What are typical EMF exposures for people living in 
the United States? 
Most people in the United States are exposed to magnetic fields that average less 
than 2 milligauss (mG) , although individual exposures vary. 

The following table shows the estimated average magnetic field exposure of the 
U.S. population, according to a study commissioned by the U.S. government as part 
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of the EMF Research and Public Information Dissemination (EMF RAPID) Program 
(see page 50). This study measured magnetic field exposure of about 1, 000 people 
of all ages randomly selected among the U.S. population. Participants wore or 
carried with them a small personal exposure meter and kept a diary of their 
activities both at home and away from home. Magnetic field values were 
automatically recorded twice a second for 24 hours. The study reported that 
exposure to magnetic fields is similar in different regions of the country and similar 
for both men and women. 

Estimated Average Magnetic Field Exposure of the U.S. Population 

Average 24-hour Populat ion 95% confidence People exposed* 
field (mG) exposed(%) interval (%) (milli ons) 

> 0.5 76.3 73 8- 78.9 197-2 11 
> 1 43.6 40.9-465 109-124 
> 2 14.3 11.8- 17.3 31.5-46.2 
>3 6.3 4 .7-8 5 12.5-22.7 
>4 36 25- 5.2 6 7-13 9 
>5 2.42 1.65- 3.55 4.4-9.5 
>75 0.58 0.29- 1 16 0.77-3.1 
> 10 D.46 0.20-1 05 0.53-2.8 
> 15 0. 17 0 035- 0 83 0.09- 2.2 

~sased on a population of 267 million. This table summariZes some of the results of a study that sampled about l , 000 people 
In the United States. In the first row. for example, we find that 76.3% of the sample population had a 24-hour average 
exposure of greater than 0.5 mG. Assuming that the sample was random, we can use statistiCS to say that we are 95% 
confident that the percentage of the overall U.S. population exposed to greater than 0 5 mG is between 73.8% and 78.9%. 
Source: Zaffanella, 1993. 

The following table shows average magnetic fields experienced during different 
types of activities. In general, magnetic fields are greater at work than at home. 

Estimated Average Magnetic Field Exposure of the U.S. Population 
for Various Activities 

Average Population exposed (%) 
field (mG) Home Bed Work School Travel 

> 0.5 69 48 81 63 87 
> 1 38 30 49 25 48 
>2 14 14 20 3.5 13 
>3 7 .8 7.2 13 1 6 4.1 
>4 4.7 47 8.0 < 1 1 5 
> 5 3.5 3 7 4.6 1 0 
> 75 1.2 1 6 2.5 0.5 
> 10 09 0.8 1 3 <0 2 
> 15 0.1 0 1 0.9 

Source: Zaffanella, 1993. 
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Q What levels of EMF are found in common environments? 
Magnetic field exposures can vary greatly from site to site for any type of 
environment. The data shown in the following table are median measurements 
taken at four different sites for each environment category. 

EMF Exposures in Common Environments 
Magnet ic fields measured in milligauss (mG) 

Median* Top 5th Median* Top 5t h 
Envi ronment exposure percentile Environment exposure percent ile 

OFFICE BUILDING MACHINE SHOP 
Support staff 0.6 3.7 Machinist 0.4 6.0 
Professional 0.5 2.6 Welder 1.1 24.6 
Mamtenance 0.6 3.8 Engmeer 1.0 5 1 
Visitor 0.6 2.1 Assembler 0.5 6.4 

SCHOOL Office staff 0.7 4.7 

Teacher 0.6 3.3 GROCERY STORE 
Student 0.5 2.9 Cashier 2.7 11.9 
Custodian 1.0 4.9 Butcher 2.4 12.8 
Administrative staff 1.3 6.9 Offlce staff 2.1 7.1 

HOSPITAL Customer 1.1 7.7 

Patient 0.6 3.6 
"The median of four measurements. For this table, the 

Medical staff 0.8 5.6 median is the average of the two middle measurements. 
Visitor 0.6 2.4 Source: National Institute for Occupational Safety and 
Maintenance 0.6 5.9 Health . 

Q What EMF field levels are encountered in the home? 
Electric fields 
Electric fields in the home, on average, range from 0 to 10 volts per meter. They can 
be hundreds, thousands, or even millions of times weaker than those encountered 
outdoors near power lines. Electric fields directly beneath power lines may vary from 
a few volts per meter for some overhead distribution lines to several thousands of 
volts per meter for extra high voltage power lines. Electric fields from power lines 
rapidly become weaker with distance and can be greatly reduced by walls and roofs 
of buildings. 

Mag netic fields 
Magnetic fields are not blocked by most materials. Magnetic fields encountered in 
homes vary greatly. Magnetic fields rapidly become weaker with distance from 
the source. 
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Magnetic Field Measured in 992 Homes 

The chart on the feft summarizes data from a study 
by the Electric Power Research Institute (EPRI) in 
which spot measurements of magnetic fields were 
made in the center of rooms in 992 homes 
throughout the United States. Half of the houses 
studied had magnetic field measurements of 0.6 
mG or less, when the average of measurements 
from all the rooms in the house was calculated 

...:...:..:...=-..::---.:;.__;_;. __ 

"*> ot homes that excel!ded 
magn~tic; fi4!lds on Ule 1eft: 

25% SO% 

0.6 tnG 

1.1 mG 

2.1 mG 

2.9mG 

6.6mG 

(the all-room mean magnetic field). The all-room 
mean magnetic field for all houses studied was 0.9 
mG. The measurements were made away from 
electrical appliances and reflect primarily the 
fields from household wiring and outside 
power lines. 

Source: Zaffanella, 1993 

If you are comparing the information in this chart 
with measurements in your own horne, keep in 
mind that this chart shows averages of 
measurements taken throughout the homes, not 
the single highest measurement found in the home. 

Q What are EMF levels close to electrical appliances? 
Magnetic fields close to electrical appliances are often much stronger than those 
from other sources, including magnetic fields directly under power lines. Appliance 
fields decrease in strength with distance more quickly than do power line fields. 

The following table, based on data gathered in 1992, lists the EMF levels generated 
by common electrical appliances. Magnetic field strength (magnitude) does not 
depend on how large. complex. powerfuL or noisy the appliance is. Magnetic fields 
near large appliances are often weaker than those near small devices. Appliances in 
your home may have been redesigned since the data in the table were collected, 
and the EMF they produce may differ considerably from the levels shown here. 

Electric Blankets 
Measurements taken 5 em from the blanket surface. 

45 
G' 40 

c: .§. ,35 
•- VI 30 
VI VI 25 41:::s 
:::s ftl 20 
-0\ 
~= 1 = 10 

E s 

39.4 

Conventional 

- S-cm peak 
r==J 5-cm average 

2.7 0.9 

PTC 
Low-Magnetic Field 

So'-'rce: Center for Devices and Radiological Health, 
U5. Food and Oru Adm lnistration. 

The graph shows magnetic fields produced by electnc 
blankets, including conventional 11 0-V electric 
blankets as well as the PTC (positive temperature 
coefficient) low-magnetic-field blankets. The fields 
were measured at a distance of about 2 inch·es from 
the blanket's surface, roughly the distance from the 
blanket to the user's internal organs. Because of the 
wiring, magnetic field strengths vary from point to 
point on the blanket. The graph reflects this and gives 
both the peak and the average measurement. 
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Sources of Magnetic Fields (mG)* 
D1stance from source 

6" 1' 2' 4' 

Office Sources 
AIR CLEANERS 

Lowest 110 20 3 
Median 180 35 5 1 
Highest 250 50 8 2 

COPY MACHINES - -
Lowest 4 2 1 
Median 90 20 7 1 
H1ghest 200 40 13 4 
FAX MACHINES 

Lowest 4 
Median 6 
Highest 9 2 

FLUORESCENT LIGHTS - ------- ----
Lowest 20 
Median 40 6 2 
Highest 100 30 8 4 

ELECTRIC PENCIL SHARPENERS - - -
Lowest 20 8 5 
Median 200 70 20 2 
Highest 300 90 30 30 
VIDEO DISPLAY TERMINALS (see page 48) 
~Cs with color monitors)** 
lowest 7 2 1 
Median 14 5 2 
Highest 20 6 3 

Bathroom Sources 
HAIR DRYERS ---
Lowest 1 
Med1an 300 1 
Highest 700 70 10 

ELECTRIC SHAVERS - -
Lowest 4 
Median 100 20 
Highest 600 100 10 
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Distance from source 
6" 1' 2' 4' 

Workshop Sources 
BATIERY CHARGERS 

Lowest 3 2 
Median 30 3 
Highest 50 4 

DRILLS 
Lowest 100 20 3 
Median 150 30 4 
Highest 200 40 6 

POWER SAWS 

Lowest 50 9 1 
Median 200 40 5 
Highest 1000 300 40 4 

ELECTRIS: SCREWDRIVE~ (while c~ai}Ji ng)_ 
Lowest 
Median 
H1ghest 

Distance from source 
1' 2' 4' 

Living/Family Room Sources 
CEILING FANS ------ -------
Lowest 
Median 3 
H1ghest 50 

WINDOW AIR CONDITIONERS 
Lowest 
Median 
Highest 

COLOR TELEVISIONS** --
Lowest 
Med1an 
Highest 

----

3 
20 

7 
20 

6 

1 
6 

2 
8 

4 

4 

Continued 
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Sources of Magnetic Fields (mG)* 
Distance from source Dtstance from source 

6" 1' 2' 4' 6'' 1' 2' 4' 

Kitchen Sources Kitchen Sources 
BLENDERS ELECTRIC OVENS ---- -
Lowest 30 5 Lowest 4 
Medtan 70 10 2 Median 9 4 
Highest 100 20 3 Highest 20 5 
CAN OPENERS ELECTRIC RANGES 
- - -----

Lowest 500 40 3 Lowest 20 
Medtan 600 150 20 2 Median 30 8 2 
Htghest 1500 300 30 4 Highest 200 30 9 6 

COFFEE MAKERS REFRIGERATORS -
Lowest 4 Lowest 
Median 7 Medtan 2 2 1 
Highest 10 Highest 40 20 10 10 
DISHWASHERS TOASTERS - ----
Lowest 10 6 2 Lowest 5 
Median 20 10 4 Median 10 3 
Highest 100 30 7 Highest 20 7 

FOOD PROCESSORS - - ----
Lowest 20 5 Bedroom Sources 
Median 30 6 2 

DIGITAL CLOCK**** Highest 130 20 3 
GARBAGE DISPOSALS 

Lowest 
- Medtan 1 

Lowest 60 8 1 High 8 2 
Medtan 80 10 2 
Highest 100 20 3 ANALOG CLOCKS 

MICROWAVE OVENS*** ~conventional <:!9ckface)**** 
-- - - --- Lowest 1 Lowest 100 1 1 

Median 200 4 10 2 Median 15 2 
Highest 300 200 30 20 Htghest 30 5 3 

MIXERS BA~Y MONITOR (unit nearest child) 
lowest 30 5 Lowest 4 
Median 100 10 1 Median 6 1 
Htghest 600 100 10 Htghest 15 2 

Continued 
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Sources of Magnetic Fields (mG)* 

Distance from source 
6" 1' 2' 4' 

Laundry/Utility Sources 
ELECTRIC CLOTHES DRYERS ---
Lowest 2 
Med1an 3 2 
Highest 10 3 
WASHING MACHINES ---
Lowest 4 1 
Median 20 7 1 
Highest 100 30 6 

IRONS 
Lowest 6 1 
Median 8 1 
H1ghest 20 3 

D1stance from source 
6" 1' 2' 4 ' 

Laundry/Utility Sources 
PORTABLE HEATERS - --
Lowes1 5 1 
Median 100 20 4 
Highest 1 so 40 8 1 

VACUUM CLEANERS 
Lowest 100 20 4 
Median 300 60 10 1 
Highest 700 200 so 10 

SEWING MACHINES 

Home sewing machines can produce magnetic fields 
of 12 mG at chest level and S mG at head leveL 
Magnetic fields as h1gh as 35 mG at chest level and 
215 mG at knee level have been measured from 
Industrial sew1ng machine models (Sobel, 1994). 

Source: EMF In Your Environment, U.S. Environmental Protection Agency, 1992. 
" Dash (-) means that the magnetic field at this distant:e from the operating appliance could not be distinguished 

from background measurements taken before the appliance had been turned on 
•• Some appliances produce both 60-Hz and higher frequency fields. For example, telev1s1ons and computer screens 

produce fields at 10,000-30,000 Hz (10-30kHz) as well as 60-Hz helds . 
...... M1crowave ovens produce 60-Hz fields of several hundred milligauss, but they also create mterowave energy 

1nside the appliance that IS at a much h1gher f requency (about 2.45 billion hertz). We are shielded from the higher 
frequency fields but not from the 60-Hz fields 

~....... Most digital clocks have low magnetic fields. In some analog clocks, however, h1gher magnetic fields are produced 
by the motor that dnves the hands. In the above table, the clocks are electncally powered us1ng alternating current. 
as are all the appliances described m these tables. 

Q What EMF levels are found near power lines? 
Power transmission Jines bring power from a generating station to an electrical 
substation. Power distribution lines bring power from the substation to your home. 
Transmission and distribution lines can be either overhead or underground. Overhead 
lines produce both electric fields and magnetic fields. Underground lines do not 
produce electric fields above ground but may produce magnetic fields above ground. 

Power transmission lines 
Typical EMF levels for transmission lines are shown in the chart on page 37. At a 
distance of 300 feet and at times of average electricity demand, the magnetic fields 
from many lines can be similar to typical background levels found in most homes. 
The clistance at which the magnetic field from the line becomes indistinguishable 
from typical background levels differs for different types of lines. 
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Power distribut ion lines 
Typical voltage for power distribution lines in North America ranges from 4 to 24 
kilovolts (kV). Electric field levels directly beneath overhead distribution lines may 
vary from a few volts per meter to 100 or 200 volts per meter. Magnetic fields 
directly beneath overhead distribution lines typically range from 10 to 20 mG for 
main feeders and less than 10 mG for laterals. Such levels are also typical directly 
above underground lines. Peak EMF levels, however, can vary considerably 
depending on the amount of current carried by the line. Peak magnetic field levels as 
high as 70 mG have been measured directly below overhead distribution Jines and as 
high as 40 mG above underground lines. 

Q How strong is the EMF from electric power substations? 
In general, the strongest EMF around the outside of a substation comes from the 
power lines entering and leaving the substation. The strength of the EMF from 
equipment within the substations, such as transformers, reactors; and capacitor 
banks, decreases rapidly with increasing distance. Beyond the substation fence or 
wall , the EMF produced by the substation equipment is typically indistinguishable 
from background levels. 

Q Do electrical workers have higher EMF exposure t han 
other workers? 
Most of the information we have about occupational EMF exposure comes from 
studies of electric utility workers. It is therefore difficult to compare electrical 
workers' EMF exposures with those of other workers because there is less 
information about EMF exposures in work environments other than electric utilities. 
Early studies did not include actual measurements of EMF exposure on the job but 
used job titles as an estimate of EMF exposure among electrical workers. Recent 
studies, however, have included extensive EMF e~posw·e assessments. 

A report published in 1994 provides some information about estimated EMF 
exposures of workers in Los Angeles in a number of electrical jobs in electric 
utilities and other industries. Electrical workers had higher average EMF exposures 
(9.6 mG) than did workers in other jobs (1.7 mG). For this study, the category 
''electrical workers'' included electrical engineering technicians, electrical engineers, 
electricians, power line workers, power station operators, telephone line workers. 
TV repairers, and welders. 
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Typical EMF Levels for Power Transmission Lines* 

115 kV 

TI 
Approx. Edge 

of Right-of-Way 
15m 30m 

(50ft) (100ft) 

Electric Field (kV/m) 1.0 0.5 0.07 
Mean Magnetic Field (mG) 29 7 6.5 1.7 

230kV rrrr Approx. Edge 

~. 
of Right-of-Way 

15m 30m 
(50ft) (100ft) 

Electric Field (kV/m) 2.0 1.5 03 
Mean Magnetic Field (mG) 57.5 19.5 7.1 

500 kV 
Approx. E~e 

of Right-of- ay 
20m 30m 
(65ft) (100ft) 

Electric Field (kV/m) 7.0 3.0 1.0 
Mean Magnetic Field (mG) 86.7 29.4 12.6 

Magnetic Field from a 500-kV Tra nsmission 
line Measured on t he Right-of-Way 

E\lery S Minutes for 1 Week 
70 

60 r---------------~------------~ 

~ 50 ~~-------------++-----------~r

:s 
Ill 
~ 40 

~ 30~~~~~~~L_~~--Y---~--

20 

10 

For This 1-Week Period: ------------
Mean field= 38.6 mG 
Minimum field= 22.4 mG ------------
Maximum field= 62.7 mG 

or----r----r----,r----r----r---,r---, 
Thurs Fri Sat Sun Mon Tue Wed Thur 

61 m 
(200ft) 

0.01 
0.4 

61 m 
(200ft) 

0.05 
1.8 

61 m 
(200ft) 

0.3 
3.2 

91 m 
(300ft) 

0.003 
0.2 

91 m 
(300ft) 

om 
0.8 

91 m 
(300ft) 

0.1 
1.4 

Electric fields from power lines are relatively 
stable because line voltage doesn't change 
very much. Magnetic fields on most lines 
fluctuate greatly as current changes in 
response to changing loads. Magnetic fields 
must be described statistically in terms of 
averages, maximums, etc. The magnetic fields 
above are means calcu lated for 321 power 
lines for 1990 annual mean loads. During peak 
loads (about 1% of t he time), magnetic f ields 
are about twice as strong as the mea n levels 
above. The graph on the left is an example of 
how the magnetic field varied during one week 
for one 500-kVtransmission line. 

*These are typical EMFs at 1 m (3.3 ft) above ground for various distances from power lines in the Pacific 
Northwest. They are for gener~l information. For information about a specific line, contact the utility that 
operat es the line. 
Source: Bonneville Power Administration, 1994. 
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Q What are possible EMF exposures in the workplace? 
The figures below are examples of magnetic field exposures determined with 
exposure meters worn by four workers in different occupations. These 
measurements demonstrate how EMF exposures vary among individual workers. 
They do not necessarily represent typical EMF exposures for workers in these 
occupations. 

Magnetic Field Exposures of Workers (mG) 

Sewing machine operator in garment factory 
so .-------------;--~----:---r----;----;-~:--~ 

40 

30 

20 

10 

0 
7:00am 9:00am 11:00 am 1:00 pm 3:00pm 

The sewing machine operator worked all day, took a 1-hour lunch 
break at 11:15 am, and took 10-minute breaks at 8;55 am ancf2:55 pm. 

Electrician 

so 

40 

30 

20 

10 

0 

Mean: 0.9 

Geometric 
mean: 0.7·• --

7:00am 8:00am 9:00am 10:00 am 11:00 am 12:00 am 1:00pm 

The e/ectridan repaired a large alr-<ondftioning motor at 9:10am 
and at11:45 am. 

Maintenance mechanic 
so .----------------------------------------~ 

401------- Mean: 1.0 

30 
\!) 

Geometric 
mean~ 0.7* 

E 
20 

8:30am 9:00am 9:30am 10:00am 10:30am !1 :00am 11:30am 1c12pm 

The mechanic repaired a compressor at 9:45am and !1 :10 am. 

Government office w orker 

so 

40 Mean: 9. 1 

30 
\!) 

Geometric 
mean: 7.0* 

E 
20 

10 

0 
7:00am 9:00am 11:00 am 1:00pm 3:00pm 5:00pm 

The government worker was at the copy machine at 8:00 am, at the 
computer from 11:00 am to 1:oopm anCI also from 2:30pm to 4:30pm. 

·T~ ~Jeomell1< me.;n •s calculated by ~uanng the vJiue,, .Jddtng the ~uar~. and then tak.ng the ~uJre root ol the sum 
Sour~e Nationallns~tute for Occupational Safety and Health and U S ~partmenl of Energy 
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The tables below and on page 41 can give you a general idea about magnetic field 
levels for different jobs and around various kinds of electrical equipment. It is 
important to remember that EMF levels depend on the actual equipment used in 

EMF Measurements During a Workday 
ELF magnetic fields 

__ measured in mG 
Median f or Range for 90% 

Industry and occupation occupation* of workers* * 
------------------------------------------
ELEaRICAL WORKERS IN VARIOUS INDUSTRIES 
Electncal engineers 
Construction electncians 
TV repairers 
Welders 

ELECTRIC UTILITIES 
Clerical workers without computers 
Clencal workers with computers 
Lme workers 
Electnc1ans 
Distnbut1on substation operators 
Workers off the JOb (home, travel, etc) 

TELECOMMUNICATIONS 
Install, maintenance, & repair technJCtans 
Central offiCe techniCians 
Cable splicers 

AUTO TRANSMISSION MANUFACTURE 
Assemblers 
Machinists 

HOSPITALS 
Nurses 
X-ray technicians 

1.7 
3. 1 
4.3 
9.5 

0.5 
1.2 
2.5 
5.4 
7.2 
09 

1.5 
2.1 
3.2 

07 
'1.9 

1 1 
1.5 

SELECTED OCCUPATIONS FROM ALL ECONOMIC SECTORS 
ConstructiOn machine operators 
Motor vehicle dnvers 
School teachers 
Auto mechan1cs 
Reta1l sales 
Sheet metal workers 
SeWing machtne operators 
Forestry and loggtng Jobs 

Source: Nationaltnst1tute for Occupational Safety and Health. 
ElF (extremely low frequency}-frequencies 3-3,000 Hz. 

0.5 
1.1 
1.3 
2.3 
2.3 
3.9 
6.8 
7.6 

0.5-12.0 
1 6-12.1 
0.6-8.6 
1.4-66.1 

0.2-2.0 
0.5-4.5 
0.5-34.8 
0.8-34.0 
1.1-36.2 
0.3-3 7 

0.7-3.2 
0.5-8.2 
0 7-1 5.0 

0.2-4.9 
0.6-27.6 

0.5-2.1 
1.0-2.2 

0. 1- 1.2 
0.4-2.7 
0.6-3.2 
0.6-8.7 
1.0-5.5 
0.3-48.4 
0.9-32.0 
0 6-95.5*** 

" The median is the m1ddle measurement in a sample arranged by siZe. These personal exposure 
measurements reflect the median magnitude of the magnetic field produced by the various EMF 
sources and the amount of time the worl<er spent 1n the fields. 

•• This range IS between the 5th and 95th percentiles of the workday averages for an occupation . 
..... Cham saw engines produce strong magnetic fields that are not pure 60-Hz fields. 
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the workplace. Different brands or models of the same type of equipment can have 
different magnetic field strengths. It is also important to keep in mind that the 
strength of a magnetic field decreases quickly with distance. 

If you have questions or want more information about your EMF exposure at 
work, your plant safety officer, industrial hygienist, or other local safety official can 
be a good source of information. The National Institute for Occupational Safety and 
Health (NIOSH) is asked occasionally to conduct health hazard evaluations in 
workplaces where EMF is a suspected cause for concern. For further technical 
assistance contact NIOSH at 800-356-4674. 

Q What are some typical sources of EMF in the workplace? 
Exposure assessment studies so far have shown that most people's EMF exposure 
at work comes from electrical appliances and tools and from the building's power 

supply. People who work near 
transformers, electrical closets, 
circuit boxes, or other high
current electrical equipment may 
have 60-Hz magnetic field 
exposures of hundreds of 
milligauss or more. In offices, 
magnetic field levels are often 
similar to those found at home, 
typically 0.5 to 4.0 mG. However, 
these levels can increase 
dramatically near certain types of 
equipment. 
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EMF Spot Measurements 

ELF magnetic fields 
Industry and sources (mG) Other frequencies 

ELECTRICAL EQUIPMENI._U_?ED IN _M~C_!:II~E ~ANUFACTURING 

Electric resistance heater 6,000-14,000 VLF 
Induction heater 10-460 High VLF 
Hand-held grinder 3,000 
Grinder 110 
Lathe, drill press, etc. 1-4 

ALUM INUM REFINING 
Aluminum pot rooms 

Rectificatron room 

STEEL FOUNDRY 
Ladle refinery 

Furnace active 

Furnace inactive 

Electrogalvanrzing unit 

TELEVISION BROADCASTING 

Video cameras 
(studio and minicams) 

Vrdeo tape degaussers 
Ught control centers 
Studio and newsrooms 

HOSPITALS 
Intensive care unit 
Po::.t-anesthesia care unit 
Magnetic resonance imaging (MRI) 

TRANSPORTATION 

3.4- 30 

300-3,300 

170-1,300 

0.6-3.7 

2-1,100 

7.2-24.0 

160-3,300 
10-300 

2-5 

0.1-220 
0. 1-24 

0 5-280 

Very high static field 

High static field 

High ULF from the ladle's big 
magnetic stirrer 

High ULF from the ladle's big 
magnetic stirrer 

High VLF 

VLF 

VLF 
VLF 

Very high static field, VLF and RF 

Comments 

Tool exposures measured at operator's chest 
Tool exposures measured at operator's chest. 
Tool exposures measured at operator's chest 

Highly-rectified DC curre11t (with an ELF ripple) 
refines alumrnum. 

.. 

Highest ELF field was at the chair of control room operator. 

Highest ELF field was at the chair of control room operator. 

Measured 1 ft away. 
Walk-through survey. 
Walk-through survey. 

Measured at nurse's chest. 

Measured at technician's work locations. 

- ---------
Cars, mrnivans, and trucks 0.1-125 Most frequendes less than 60 Hz Steel-belted tires are the principal ELF source for 

Bus (diesel powered) 
Electric cars 
chargers for electric cars 
Electric buses 
Electric train passenger cars 
Airliner 

GOVERNMENT OFFICES 
Desk work locations 
Desks near power center 
Power cables in floor 
Building power supplies 
Can opener 
Desktop cooling tan 
Other office appliances 

0.5-146 
0.1-81 
4-63 

0.1-88 
0 .1-330 
0.8-24.2 

0.1 -7 
18-50 
15-170 

25-1,800 
3,000 
1,000 

10-200 

Most frequencies less than 60 Hz 
Some elevated static fields 

25 & 60 Hz power on U.S. trains 
400 Hz power on airliners 

Source: National Institute for Occupational Safety and Health, 2001 
ULF (ultra low frequency)-frequenCies above 0, below 3 Hz. 
ELF (extremely low frequency)-frequencies 3-3,000 Hz. 
VLF (very low frequency}-frequencies 3,000-30,000 Hz (3-30 kilohertz). 
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gas/diesel vehicles. 

Measured 2 ft from charger. 
Measured at wa1st. Fields at ankles 2-5 times higher. 
Measured at waist. Fields at ankles 2-5 times higher. 
Measured at waist. 

Peaks due to laser printers. 

Appliance fields measured 6 in. away. 
Appliance fields measured 6 in. away. 



Q What EMF exposure occurs during travel? 
Inside a car or bus, the main sources of magnetic field exposure are those you pass 
by (or under) as you drive. such as power lines. Car batteries involve direct 
current (DC) rather than alternating current (AC). Alternators can create EMF, 
but at frequencies other than 60Hz. The rotation of steel-belted tires is also a 
source of EMF. 

Most trains in the Unlted States are diesel powered. Some electrically powered 
trains operate on AC, such as the passenger trains between Washington, D.C. and 
New Haven, Connecticut. Measurements taken on these trains using personal 
exposure monitors have suggested that average 60-Hz magnetic field exposures for 
passengers and conductors may exceed 50 mG. A U.S. government-sponsored 
exposure assessment study of electric rail systems found average 60-Hz magnetic 
field levels in train operator compartments that ranged from 0.4 mG (Boston high 
speed trolley) to 31.1 mG (North Jersey transit). The graph on the next page shows 
average and maximwn magnetic field measurements in operator compartments of 
several electric rall systems. It illustrates that 60 Hz is one of several 
electromagnetic frequencies to which train operators are eA'POsed. 

Workers who maintain the tracks on electric rail lines, primarily in the 
northeastern United States, also have elevated magnetic field exposures at both 
25Hz and 60Hz. Measurements taken by the National Institute for Occupational 
Safety and Health show that typical average daily exposures range from 3 to 
18 mG, depending on how often trains pass the work site. 

Rapid transit and light rail systems in the United States, such as the Washington 
D.C. Metro and the San Francisco Bay Area Rapid Transit. run on DC electricity. 
These DC-powered trains contain equipment that produces AC fields. For example, 
areas of strong AC magnetic fields have been measured on the Washington Metro 
close to the floor, during braking and acceleration, presumably near equipment 
located underneath the subway cars. 
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Magnetic Field Measurements in Train Operators' Compartments 

Magnebc field fTleasured In millfgauss (rnG) 

rnG 
300 

200 

100 

0 

AfTltrak Northeast Corridor (25 Hz) 

Source U S OepartfTlent of TranspO(tatlon, 1993 

Boston Subway 

These graphs illustrate that 60 Hz is one of several electromagnetic frequencies to which train operators are exposed. 
The maximum exposure is the top of the blue (upper) portion of the bar; the average exposure is the top of the red 
(lower) portion. 

Q How can I find out how strong the EMF is where I live 
and work? 
The tables throughout this chapter can give you a general idea about magnetic field 
levels at home, for different jobs, and around various kinds of electrical equipment 
For specific information about EMF from a particular power line, contact the utility 
that operates the line. Some will perform home EMF measurements. 

You can take your own EMF measurements with a magnetic field meter. For a spot 
measurement to provide a useful estimate of your EMF exposure, it should be 
taken at a time of day and location when and where you are typically near the 
equipment Keep in mind that the strength of a magnetic field drops off quickly 
with distance. 

Independent technicians will conduct EMF measurements for a fee. Search the 
Internet under "EMF meters'' or "EMF measurement" You should investigate the 
experience and qualifications of commercial firms, since governments do not 
standardize EMF measurements or certify measurement contractors. 
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At work, your plant safety officer, industrial hygienist, or other local safety offtcial 
can be a good source of information. The National Institute for Occupational Safety 
and Health (NIOSH) sometimes conducts health hazard evaluations in workplaces 
where EMF is a suspected cause for concern. For further technical assistance, 
contact NIOSH at 800-356-467 4. 

Q How much do computers contribute to my EMF 
exposure? 
Personal computers themselves produce very little EMF. However, the video 
display terminal (VDT) or monitor provides some magnetic field exposure unless it 

is ofthe new flat-panel design. 
Conventional VDTs containing 
cathode ray tubes use magnetic 
fields to produce the image on the 

~ screen, and some emlssion of those 
magnetic fields is unavoidable. 
Unlike most other appliances which 
produce predominantly 60-Hz 
magnetic fields, VDTs emit magnetic 
fields in both the extremely low 
frequency (ELF) and very low 
frequency (VLF) frequency ranges 
(see page 8). Many newer VDTs 
have been designed to minimize 
magnetic field emissions, and those 
identified as "TC0'99 compliant'' 
meet a standard for low emissions 
(see page 48). 

Q What can be done to limit EMF exposure? 
Personal exposure to EMF depends on three things: the strength of the magnetic 
field sources in your environment, your distance from those sources, and the time 
you spend in the field. 

If you are concerned about EMF exposure, your first step should be to find out 
where the major EMF sources are and move away from them or limit the time you 
spend near them. Magnetic fields from appliances decrease dramatically about an 
arm's length away from the source. In many cases, rearranging a bed, a chair, or a 
work area to increase your distance from an electrical panel or some other EMF 
source can reduce your EMF exposure. 
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Another way to reduce EMF exposure is to use equipment designed to have 
relatively low EMF emissions. Sometimes electrical wiring in a house or a building 
can be the source of strong magnetic field exposure. lncorrect wiring is a common 
source of higher-than-usual magnetic fields. Wiring problems are also worth 
correcting for safety reasons. 

In its 1999 report to Congress, the National Institute of Environmental Health 
Sciences suggested that the power industry continue its cu!Tent practice of siting 
power lines to reduce EMF exposures. 

There are more costly actions, such as burying power lines, moving out of a home, 
or restricting the use of office space that may reduce exposures. Because scientists 
are still debating whether EMF is a hazard to health, it is not clear that the costs of 
such measures are warranted. Some EMF reduction measures may create other 
problems. For instance, compacting power lines reduces EMF but increases the 
danger of accidental electrocution for line workers. 

We are not sure which aspects of the magnetic field exposure. if any, to reduce. 
Future research may reveal that EMF reduction measures based on today's limited 
understanding are inadequate or irrelevant. No action should be taken to reduce 
EMF exposure if it increases the risk of a known safety hazard. 
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_.;.;:/ EMF Exposure Standards 
This chapter describes standards and guidelines established by state, national, 
and international safety organizations for some EMF sources and exposures. 

Q Are there exposure standards for 60-Hz EMF? 
In the United States, there are no federal standards limiting occupational or 
residential exposure to 60-Hz EMF. 

At least six states have set standards for transmission line electric fields; two of 
these also have standards for magnetic fields (see table below). In most cases, the 
maximum fields permitted by each state are the maximum fields that existing lines 
produce at maximum load-carrying conditions. Some states further limit electric 
field strength at road crossings to ensure that electric current induced into large 
metal objects such as trucks and buses does not represent an electric shock hazard. 

State 

Flonda 

Minnesota 
Montana 
New Jersey 
New York 

Oregon 

State Transmission Line Standards and Guidelines 
Electric Field 

On R.O.W. * Edge R.O.W. 

8 kVJm<~ 2 kV/m 
10 kVJmb 

8kVIm 
7 kV/md 

11 8 kV/m 
11 o kV/mf 
7 0 kVJmcl 

9 kV/m 

1 kV/me 
3kV/m 

1.6 kV/m 

Magnetic Field 
On R.O.W. Edge R.O.W. 

1 SO mGa (max. load) 
2.00 mGb (max. load) 
250 mGc (max. load) 

200 mG (max. load) 

~R.O W. = nght-of-way (or tn the Florida standard, certain additional areas adjoming the right-of-way). kV!m =kilovolt 
per meter One kilovolt= 1,000 volts. °For lines of 69-230 kV. "For 500 kV lines. CFor 500 kV lines on certain eJ<iStlng 
R.O.W. dMaxlmum for highway crossings. ~May be wa1ved by the landowner. 1Maximum for private road crossings 

Two organizations have developed voluntary occupational exposure guidelines for 
EMF exposure. These guidelines are intended to prevent effects, such as induced 
currents in cells or nerve stimulation, which are known to occur at high magnitudes, 
much higher (more than 1,000 times higher) than EMF levels found typically ln 
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occupational and residential environments. These guidelines are summarized in the 
tables on the right. 

ICNIRP Guidelines for EMF Exposure The International Commission 
on Non-Ionizing Radiation 
Protection (ICNIRP) 
concluded that available data 
regarding potential long-term 
effects, such as increased risk 
of cancer, are insufficient to 
provide a basis for setting 
exposure restrictions. 

Exposure (60 Hz) Electric field Magnetic f ield 

Occupational 
General Public 

8 3 kV/m 
4.2 kVIm 

4.2 G (4,200 mG) 
0.833 G (833 mG) 

tnternattonal Commtssfon on Non-1ol'itz1ng Radiation Protection {lCNIRP) is an organtzatfon of 
15,000 scientists from 40 nations who specialize in radiatton protection, 
Source: ICNIRP, 1998 

The American Conference 
of Governmental Industrial 
Hygien1sts (ACGIH) 
publishes "Threshold Lim1t 
Values" (TLVs) for various 
physical agents. The TLVs 
for 60-Hz EMF shown in 
the table are identified as 
guides to control exposure; 
they are not intended to 
demarcate safe and 
dangerous levels. 

ACGIH Occupational Threshold Limit Values for 60-Hz EMF 
Electric field Magnetic field 

Occupational exposure should not exceed 

Prudence dtctates the use of protecnve 
clothmg above 

25 kV!m 10 G (10,000 mG) 

Exposure of workers wrth cardtac 
pacemakers should not exceed 

15 kV/m 

1 kV!m 1 G(l,OOOmG) 

Amencan Conference of Governmental tndiJStrtal HygieniSts (ACGIH) ts a professJonal 
organization that facilitates the exchange of techmcal tnformation about worker health 
protection. It IS not a government regulatory agency. 
Source: ACGIH, 2001 

Q Does EMF affect people with pacemakers or other 
medical devices? 
According to the U.S. Food and Drug Administration (FDA) , interference from 
EMF can affect various med1cal devices including card1ac pacemakers and 
implantable defibrillators. Most current research in this area focuses on higher 
frequency sources such as cellular phones, citizens band radios, wireless computer 
links, microwave signals, radio and television transmitters, and paging transmitters. 

Sources such as welding equipment, power lines at electric generating plants, and 
rail transportation equipment can produce lower frequency EMF strong enough to 
interfere with some models of pacemakers and defibrillators. The occupational 
exposure guidelines developed by ACGIH state that workers with cardiac 
pacemakers should not be exposed to a 60-Hz magnetic field greater than 1 gauss 
(1,000 mG) or a 60-Hz electric field greater than 1 kilovolt per meter (1,000 V/m) 
(see ACGIH guidelines above). Workers who are concerned about EMF exposure 
effects on pacemakers, implantable defibrillators, or other implanted electronic 
medical devices should consult their doctors or industrial hygierusts. 
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Nonelectronic metallic medical implants (such as artificial joints, pfns. nails. screws, 
and plates) can be affected by high magnetic fields such as those from magnetic 
resonance imaging (MRI) devices and aluminum refining equipment, but are 
generally unaffected by the lower fields from most other sow·ces. 

The FDA MedWatch program is collecting information about medical device 
problems thought to be associated with exposure to or interference from EMF. 
Anyone experiencing a problem that might be due to such interference is 
encouraged to call and report it (800-332-1 088). 

Q What about products advertised as producing low or 
reduced magnetic fields? 
Virtually all electrical appliances and devices emit electric and magnetic fields. The 
strengths of the fields vary appreciably both between types of devices and among 
manufacturers and models of the same type of device. Some appliance manufacturers 
are designing new models that, in general, have lower EMF than older models. As a 
result. the words "low field" or "reduced field" may be relative to older models and 
not necessarily relative to other manufacturers or devices. At this time, there are no 
domestic or international standards or guidelines limiting the ENJF emissions of 
appliances. 

The U.S. government has set no standards for magnetic fields from computer 
monitors or video display terminals (VDTs). The Swedish Confederation of 
Professional Employees (TCO) establlshed in 1992 a standard recommending strict 
limits on the EMF emissions of computer monitors. The VDTs should produce 
magnetic fields of no more than 2 mG at a distance of 30 em (about 1 ft) from the 
front surface of the monitor and 50 em (about 1 ft 8 in) from the sides and back of 
the monitor. The TC0'92 standard has become a de facto standard in the VDT industry 
worldwide. A 1999 standard, promulgated by the Swedish TCO (known as the 
TC0'99 standard) , provides for international and environmental labeling of personal 
computers. Many computer monitors marketed in the U.S. are certified as compliant 
wlth TC0'99 and are thereby assured to produce low magnetic fields. 

Beware of advertisements claiming that the federal government has certified that the 
advertised equipment produces little or no EMF. The federal government has no such 
general certification program for the emisslons of low-frequency EMF. The U.S. Food 
and Drug Administration's Center for Devices and Radiological Health (CDRH) does 
certify medical equipment and equipment producing high leve1s of ionizing radiation 
or microwave radiation. Information about certajn devices as well as general 
information about EMF is available from the CDRH at 888-463-6332. 
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Q Are cellular telephones and towers sources of EMF 
exposure? 
Cellular telephones and towers involve radio-frequency and microwave-frequency 
electromagnetic fields (see page 8). These are in a much higher frequency range 
than are the power-frequency electric and magnetic fields associated with the 
transmission and use of electricity. 

The U.S. Federal Communications Commission (FCC) licenses communications 
systems that use radio-frequency and microwave electromagnetic fields and 
ensures that licensed facilities comply with exposure standards. Public information 
on this topic is published on two FCC Internet sites: http://www.fcc.gov/oetlinfo/ 
documents/bulletins/#56 and http:/ /www.fcc.gov/oet/rfsafety/ 

The U.S. Food and Drug Administration also provides information about cellular 
telephones on its web site (http:/ /www.fda.gov/cdrh/ocd/mobilphone.html). 
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D National and International EMF Reviews 
This chapter presents the findings and recommendations of major 
EMF research reviews, including the U.S. government's EMF RAPID 
Program. 

Q What have national and international agencies 
concluded about the impact of EMF exposure on 
human health? 
Since 1995, two major U.S. reports have concluded that limited evidence exists for 
an association between EMF exposure and increased leukemia risk, but that when 
all the scientific evidence is considered, the link between EMF exposure and cancer 
is weak. The World Health Organization in 1997 reached a similar conclusion. 

The two reports were the U.S. National Academy of Sciences report in 1996 and, in 
1999, the National Institute of Environmental Health Sciences report to the U.S. 
Congress at the end of the U.S. EMF Research and Public Information 
Dissemination (RAPID) Program. 

The U.S. EMF RAPID Program 
Initiated by the U.S. Congress and established by law in 1992, the 
U.S. EMF Research and Public Information Dissemination (EMF 
RAPID) Program set out to study whether exposure to electric and 
magnetic fields produced by the generation, transmission, or use of 
electric power posed a risk to human health. For more information 

about the EMF RAPID Program, visit the web site (http://www.niehs.nih.gov/ 
emfrapid). 

The U.S. Department ofEnergy (DOE) administered the overall EMF RAPID 
Program, but health effects research and risk assessment were supervised by the 
National Institute of Environmental Health Sciences (NIEHS), a branch of the U.S. 
National Institutes of Health (NIH). Together, DOE and NIEHS oversaw more than 
100 cellular and animal studies, as well as engineering and exposure assessment 
studies. Although the EMF RAPID Program did not fund any additional 
epidemiological studies, an analysis of the many studies already conducted was an 
important part of its final report. 
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The electric power industry contributed about half, or $22.5 million, of the $45 
million eventually spent on EMF research over the course of the EMF RAPID 
Program. The NIEHS received $30.1 million from this program for research, public 
outreach, administration, and the health assessment evaluation of extremely low 
frequency (ELF) EMF. The DOE received approximately $15 million from this 
program for engineering and EMF mitigation research. The NIEHS contributed an 
additional $14.5 million for support of extramural and intramural research 

EMF RAPID Program 
Interagency Committee 

• Natia11al lnstttute of Environmental Health SCiences 
• Department of Energy 
• Departmeni of Defense 
• Department ofTransportation 
• Enwonmental Protectton Agency 
• Federal Energy Regulatory Commisston 
• Nattonal Institute oi Standards and Technology 
• OccupatJonal Safety and Health Administration 
• Rural Ele(:tnficalion Administration 

including long-term toxicity and 
carcinogenicity studies conducted by 
the National Toxicology Program. 

An interagency committee was 
established by the President of the 
United States to provide oversight 
and program management support 
for the EMF RAPID Program. The 
interagency committee included 
representatives from NIEHS. DOE. 
and seven other federal agencies with 
EMF -related responsibilities. 

The EMF RAPID Program also received advice from a National EMF Advisory 
Committee (NEMFAC) , which included representatives from citizen groups, labor, 
utilities, the National Academy of Sciences, and other groups. They met regularly with 
DOE and NIEHS staff to express their views. NEMFAC meetings were open to the 
public. The EMF RAPID Program sponsored citizen participation in some scientiftc 
meetings as well. A broad group of citizens reviewed all major public 
information materials produced for the program. 

NIEHS Working Group Report 1998 
In preparation for the EMF RAPID Program's goal of reporting to the 
U.S. Congress on possible health effects from exposure to EMF from 
power lines, the NIEHS convened an expert working group in June 
1998. Over 9 days, about 30 scientists conducted a complete review of 
EMF studies, including those sponsored by the EMF RAPID Program 
and others. Their conclusions offered guidance to the NIEHS as it 
prepared its report to Congress. 

Using criteria developed by the International Agency for Research on 
Cancer, a majority of the members of the working group concluded that 
exposure to power-frequency EMF is a possible human carcinogen. 

Assessment 
of Health Effects 
from Exposure to 
Power-tine Frequent")' 
Electric and Magnetic Fields 

.... , 
~· 
~lUI~ \\'orilhtf16·tOUI' R~port 

llull<HL.U ~~~ .. , lhlt• 111 '""''"-'""'_n'"' u .. ~ .,,.., •• 
~' ,,,. "o>.aliotlief lnW.Iat~ ~:~t llullb 

The majority called their opinion "a conservative public health decision based on 
limited evidence for an increased occurrence of childhood leukemias and an increased 
occurrence of chronic lymphocytic leukemia (CLL) in occupational settings." For these 
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diseases, the working group reported that animal and cellular studies neither confirm 
nor deny the epidemiological studies' suggestion of a disease risk. This report ls 
available on the NIEHS EMF RAPID web site (http://www.niehs.nih.gov/emfrapid). 

NIEHS Report to Congress at Conclusion of EMF RAPID Program 
In June 1999. the NIEHS reported to the U.S. Congress that scientific 
evidence for an EMF-cancer link is weak. 

The following are excerpts from the 1999 :NlEHS report: 

The NIEHS believes that the probability that ELF-EMF exposure is truly a 
health hazard ls currently small. The weak epidemiological associations and 
lack of any laboratory support for these associations provide only marginal, 
scientific support that exposure to this agent is causing any degree of harm. 

The scientific evidence suggesting that extremely low frequency EMF 
exposures pose any health risk is weak The strongest evidence for health 
effects comes from associations observed .in human populations w.itl1 two 
forms of cancer: childhood leukemia and chronJc lymphocytic leukernla in 
occupationally exposed adults. While the support from individual studies 
is weak, ilie epidemiological studies demonstrate, for some methods of 
measuring exposure, a fairly consiStent pattem of a small, increased risk 
witl1 increasing exposure that is somewhat weaker for chronic 
lymphocytic leukemia than for childhood leukemia. In contrast, the 

mechanistic studies and the animal toxicology literature fail to demonstrate any 
consistent pattern across studies, although sporadic findings of biological effects 
(including increased cancers in animals) have been reported. No indication of 
increased leukemias in experimental animals has been observed. 

The fulJ report is available on the NIEHS EMF RAPID web site 
(http://www.niehs.nlh.gov/emfrapid). 

No regulatory action was reconunended or taken based on the NIEHS report. The NIEHS 
director, Dr. Kenneth Olden, told the Congress that, in his opinion, the conclusion of the 
NIEHS report was not sufficient to warrant aggressive regulatory action. 

The NIEHS did not recommend adopting EMF standards for electric appliances or 
burying electric power lines. Instead, it recommended providing public information 
about practical ways to reduce EMF exposure. The NIEHS also suggested that 
power companies and utilities '(continue siting power lines to reduce exposures 
and ... explore ways to reduce the creation of magnetic fields around transmission 
and distribution lines without creating new hazards." The NIEHS encouraged 
manufacturers to reduce magnetic fields at a minimal cost. but noted that the risks 
do not warrant expensive redesign of electrical appliances. 

The NIEHS also encouraged individuals who are concerned about EMF in their homes 
to check to see if their homes are properly wired and grounded, since incorrect wiring 
or other code violations are a conunon source of higher-than-usual magnetic fields. 
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National Academy of Sciences Report 
In October I 996, a National Research Council committee of the National Academy 
of Sciences (NAS) released its evaluation of research on potential associations 
between EMF exposure and cancer. reproduction, development, learning, and 
behavior. The report concluded: 

Based on a comprehensive evaluation of published studies relating to the effects of 
power-frequency electric and magnetic fields on cells, tissues, and organisms 
(including humans), the conclusion of the committee is that the current body of 
evidence does not show that exposure to these fields presents a human-health 
hazard. Specifically, no conclusive and con sistent evidence shows that exposures to 
residential electric and magnetic fields produce cancer, adverse neurobehavioral 
effects, or reproductive and developmental effects. 

The NAS report focused primarily on the association of childhood leukemia with 
the proximity of the child's home to power lines. The NAS panel found that 
although a link between EMF exposure and increased risk for childhood Leukemia 
was obse1ved in studies that had estimated EMF exposure using the wire code 
method (distance of home from power line) , such a link was not found in studies 
that had included actual measurements of magnetic fields at the time of the study. 
The panel called for more research to pinpoint the unexplained factors causing 
small increases in childhood leukemia in houses close to power lines. 

World Health Organization International EMF Project 
The World Health Organization (WHO) International EMF Project, with 
headquarters in Geneva, Switzerland, was launched at a 1996 meeting with 
representatives of 23 countries attending. It was intended to respond to growing 
concerns in many member states over possible EMF health effects and to address the 
conflict between such concerns and technological and economic progress. In its 
advisory role, the WHO International EMF Project is now reviewing laboratory and 
epidemiological evidence, identifying gaps in scientific knowledge, developing an 
agenda for futw·e research, and 
developing risk communication booklets 
and other public information. The WHO 
International EMF Project is funded with 
contributions from governments and 
institutions and is expected to provide an 
overall EMF health risk assessment. 
Additional infonnation about this program 
can be found on the WHO EMF web site 
(http:/ /www.who.int/peh-emt). 

As part of this project, in 1997 a working 
group of 45 scientists from around the 
world surveyed the evidence for adverse 
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EMF health effects. They reported that, "taken mgether, the findings ot: all 
published studies are suggestive of an association between childhood leukemia and 
estimates of ELF (extremely low frequency or power-frequency) magnetic fields." 

Much like the 1996 U.S. NAS report, the WHO report noted that living in homes near 
power lines was associated with an approximate LS~fold excess risk of childhood 
leukemia. But unlike the NAS panel, WHO scientists had seen the results of the 1997 U.S. 
National Cancer Institute study of EMF and childhood leukemia (see page 17). This work 
showed even more strongly the inconsistency between results of studies that used a wire 
code to estimate EMF exposure and studies that actually measured magnetic fields. 

Regarding health effects other than cancer. the WHO scientists reported that the 
epidemiological studies "do not provide sufficient evidence to support an 
association between extremely-low-frequency magnetic-field exposure and adult 
cancers. pregnancy outcome, or neurobehavioural disorders." 

World Health Organization Internat ional Agency for Research on Cancer 
The WHO International Agency for Research on Cancer (!ARC) produces a 
monograph series that reviews the scientific evidence regarding potential 
carcinogenicity associated with exposure to environmental agents. An international 
scientific panel of 21 experts from 10 countries met in j une 2001 to review the 
scientific evidence regarding the potential carcinogenicity of static and ELF 
(extremely low frequency or power-frequency) EMF. The panel categorized its 
conclusions for carcinogenicity based on the IARC classification systen1-a system 
that evaluates the strength of evidence from epidemiological, laboratory (human 
and cellular). and mechanistic studies. The panel classified power-frequency EMF 
as "possibly catcinogenic to humans" based on a fairly consistent statjstical 
association between a doubling of risk of childhood leukemia and magnetic field 
exposure above 0.4 microtesla (0.4 ~T, 4 miUigauss or 4 mG) . 

In contrast, they found no consistent evidence that childhood EMF exposures are 
associated with other types of cancer or that adult EMF exposures are associated wlth 
increased risk for any kind of cancer. The IARC panel reported that no consistent 
carcinogenic effects of EMF exposure have been observed in experimental animals and 
that there is currently no scientific explanation for the observed association between 
childhood leukemia and EMF exposure. Further information can be obtained at the 
IARC web sites (http:/ /www.iarc.fr and http://monographslarc.fr). 

International Commission on Non-Ionizing Radiation Protection 
The International Commission on Non-Ionizing Radiation Protection (ICNIRP) issued 
exposure guidelines to guard against known adverse effects such as stimulation of 
nerves and muscles at very high EMF levels. as well as shocks and burns caused by 
touching objects that conduct electricity (see page 4 7). In April 1998, ICNIRP revised 
its exposure guidelines and characterized as ''unconvincing" the evidence for an 
association between everyday power-frequency EMF and cancer. 
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European Union 
In 1996. a European Union (EU) advisory panel provided an overview of the state 
of science and standards among EU countries. With respect to power-frequency 
EMF, the panel members said that there is no dear evidence that exposure to EMF 
results in an increased risk of cancer. 

Australia-Radiation Advisory Committee Report to Parliament 
In 1997, Australia's Radiation Advisory Committee briefly reviewed the EMF 
scientific literature and advised the Australian Parliament that overall. there is 
insufficient evidence to come to a firm conclusion regarding possible health effects 
from exposure to power-frequency magnetic fields. 

The committee also repOited that "the weight of opinion as expressed in the U.S. 
National Academy of Sciences report, and the negative results from the National 
Cancer Institute study (Linet et al .. 1997) would seem to shift the balance of probability 
more towards there being no identifiable health effects" (see pages 17 and 53) . 

Canada-Health Canada Report 
In December 1998, a working group of public health offLcers at Health Canada. the 
federal agency that manages Canada's health care system, issued a review of the 
scientific literature regarding power-frequency EMF health effects. They found the 
evidence to be insufficient to conclude that EMF causes a risk of cancer. 

The report concluded that while EMF effects may be observed in biological systems 
in a laboratory, no adverse health effects have been demonstrated at the levels to 
which humans and animals are typically exposed. 

As for epidemiology; 25 years of study results are inconsistent and inconclusive. the 
panel said. and a plausible EMF-cancer mechanism is missing. Health Canada 
pledged to continue monitoring EMF research and to reassess this position as new 
information becomes available. 

Germany- Ordinance 26 
On January 1, 1997, Germany became the first nation to adopt a national rule 
on EMF exposure for the general public. Ordinance 26 applies only to facilities 
such as overhead and underground transmission and distribution lines, 
transformers, switchgear and overhead lines for electric-powered trains. Both 
electric (5 kV/m) and magnetic field exposure limits (1 Gauss) are high enough 
that they are unlikely to be encountered in ordinary daily life. The ordinance 
also requires that precautionary measures be taken on a case-by-case basis 
when electric facilities are sited or upgraded near homes, hospital, schools, 
day care centers. and playgrounds. 

June 2002 http://www.niehs.nih.gov/emfrapid 



Great Britain-National Radiological Protection Board Report 
The National Radiological Protection Board (NRPB) in Great Britain advises the 
government of the United Kingdom regarding standards of protection for exposure 
to non-ionizing radiation. The NRPB's advisory group on non-ionizing radiation 
periodically reviews new developments in EMF research and reports its findings. 
Results of the advisory group's latest review were published in 2001. The report 
reviewed residential and occupational epidemiological studies. as well as cellular, 
animal, and human volunteer studies that had been published. 

The advisory group noted that there is "some epidemiological evidence that 
prolonged exposure to higher levels of power frequency magnetic fields is associated 
with a small risk of leukaemia in children." Specifically, the NRPB advisory group's 
analysis suggests "that relatively heavy average exposures of 0.4 11T [4 mG] or more 
are associated with a doubling of the risk ofleukaernia in children under 15 years of 
age." The group pointed out, however, that laboratory experiments have provided 
'
1no good evidence that extremely low frequency electromagnetic fields are capable 
of producing cancer.·· 

Scandinavia-EMF Developments 
In October 1995, a group of Swedish researchers and government officials published 
a report about EMF exposure in the workplace. This "Criteria Group" 1·eviewed EMF 
scientific literature and, using the IARC classification system, ranked occupational 
EMF exposure as "possibly carcinogenic to humans." They also endorsed the 
Swedish government's 1994 policy statement that public exposure limits to EMFs 
were not needed, but that people might simply want to use caution with EMFs. 

In 1996, five Swedish government agencies further explained their precautionary 
advice about EMF. EMF exposure should be reduced, they said, but only when 
practical, without great inconvenience or cost. 

Health experts in Norway, Denmark, and Finland generally agreed in reviews 
published in the 1990s that if an EMF health risk exists, it is small. They 
acknowledged that a link between residential magnetic fields and childhood 
leukemia cannot be confirmed or denied. In 1994, several Norwegian government 
ministries also recommended increasing the distance between residences and 
electrical facilities, if it could be done at low cost and with little inconvenience. 

Q What other U.S. organizations have reported on EMF? 
American Medical Association 
In 1995, the American Medical Association advised physicians that no scientifically 
documented health risk had been associated with "usually occurring" EMF, based on 
a review of EMF epidemiological, laboratory stuclies, and major literature reviews. 

American Cancer Society 
In 1996, the American Cancer Society released a review of 20 years of EMF 
epidemiological research including occupational studies and residential studies of 
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adult and childhood cancer. The sociecy noted mat some data support a possible 
relationship of magnetic field exposure with leukemia and brain cancer. but further 
research may not be justified if studies. continue to find uncertain results. Of 
particular interest is the sununary of results from eight studies of risk from use of 
household appliances with relatively high magnetic fields, such as electric blankets 
and electric razors. The summary suggested that there is no persuasive evidence for 
increased risk with more frequent or longer use of these appliances. 

American Physical Society 
The American Physical Society (APS) represents thousands of U.S. physicists. 
Responding to the NIEHS Working Group's conclusion that EMF is a possible 
human carcinogen. the APS executive board voted in 1998 to reaffirm its 1995 
opinion that there is "no consistent, significant link between cancer and power 
line fields.'' 

California's Department of Health Services 
In 1996, California's Department of Health Services (DHS) began an ambitious five
year effort to assess possible EMF public health risk and offer guidance to school 
administrators and other decision-makers. The California Electric and Magnetic Fields 
(EMF) Program is a research, education. and technical assistance program concerned 
with the possible health effects of EMF from power lines, appliances, and other uses of 
electricity. The program's goal is to find a rational and fair approach to dealing with 
the potential risks, if any. of exposure to EMF. This is done tin·ough research, policy 
analysis, and education. The web site has educational materials on EMF and related 
health issues for individuals. schools, government agencies, and professional 
organizations (http:/ /www.dhs.ca.gov/ps/deodc/ehib/emf). 

Q What can we conclude about EMF at this time? 
Electricity is a beneficial part of our daily lives, but whenever electricity is 
generated, transmitted, or used, electric and magnetic fields are created. Over the 
past 25 years , research has. addressed the question of whether exposure to power
frequency EMF might adversely affect human health. For most health outcomes, 
there is no evidence that EMF exposures have adverse effects. There is some 
evidence from epidemiology studies that exposure to power-frequency EMF is 
associated with an increased risk for childhood leukemia. This association is 
difficult to interpret in the absence of reproducible laboratory evidence or a 
scientific explanation that links magnetic fields with childhood leukemia. 

EMF exposures are complex and come from multiple sources in the home and 
workplace in addition to power lines. Although scientists are still debating whether 
EMF is a ha,zard to health, the NIEHS recommends continued education on ways of 
reducing exposures. This booklet has identified some EMF sources and some simple 
steps you can take to limit your exposure. For your own safety. it is important that 
any steps you take to reduce your exposures do not increase other obvious hazards 
such as those from electrocution or fire. At the current time in the United States. 
there are no federal standards for occupational or residential exposure to 60-Hz EMF. 

June 2002 http://www.niehs.nih.gov/emfrapid 



References 
Selected references on EMF topics. 

Basic Science 
Kovetz A. Electromagnetic Theory. New York: Oxford University Press (2000). 

Vanderlinde J. Classical Electromagnetic Theory. New York: Wiley (1993). 

EMF Levels and Exposures 
Dietrich FM & Jacobs WL. Survey and Assessment of Electric and Magnetic (EMF) 

Pubtic Exposure in the Transportation Environment. Report of the U. S. Department of 
Transportation. NTIS Document PB99-130908. Arlington, VA: National Technical 
Information Service (1999). 

Kaune WT. Assessing human exposure to power-frequency electric and magnetic fields. 
Environmental Health Perspectives 101:121-133 (1993). 

Kaune WT & Zaffanella L. Assessing historical exposure of children to power frequency 
magnetic fields. Journal of Exposure Analysis Environmental Epidemiology 4: 149-170 
(1994). 

Tarone RE, Kaune WT, Linet MS, Hatch EE, Kleinerman RA, Robison LL, Boice JD & Wacholder 
S. Residential wire codes: Reproducibility and relation with measured magnetic fields. 
Occupational and Environmental Medicine 55:333-339 (1998). 

U.S. Environmental Protection Agency. EMF in your envi ronment: magnetic field 
measurements of everyday electrical devices. Washington, DC: Office of Radiation and 
Indoor Air, Radiation Studies Division, U.S. Environmental Protection Agency, Report No. 
402-R-92-008 (1992). 

Zaffanella L. Survey of residential magnetic field sources. Volume 1: Goals, Results and 
Conclusions. EPRI Report No. TR-1 02759. Palo Alto, CA:Eiectric Power Research Institute 
(EPRI), 1993; 1-224. 

EMF Standards and Regulations 
Documentation of the Threshold Limit Values and Biologica l Exposure Indices, 7th Ed. 

Publication No. 0100. Cincinnati, OH: American Conference of Governmental Industrial 
Hygienists (2001 ). 

http://www.niehs.nih.govlemfrapid I June 2002 



ICNIRP International Commission on Non-Ionizing Radiation Protection. Guidelines for Limiting 
Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields (up to 300 GHz). 
Health Physics 7 4:494-522 (1998). 

Swedish National Board of Occupational Safety and Health. Low-Frequency Electr.ical and 
Magnetic Fields (SNBOSH): The Precautionary Principle for National Authorities. Guidance 
for Decision-Makers. Solna (1996). 

U.S. Department of Transportation, F.R.A. Safety of High Speed Guided Ground Transportation 
Systems, Magnetic and Electric Field Testrng of the Amtrak Northeast Corridor and New 
Jersey Coast Line Rail Systems, Volume 1: Analysis. Washington, DC: Office of Research 
and Development (1993). 

Residential Childhood Cancer Studies 
Ahlborn A, Day N, Feychting M, Roman E, Skinner J. Dockerty J, Linet M, McBride M, Michaelis 

J, Olsen JH, Tynes T & Verkasalo PK. A pooled analysis of magnetic ffelds and childhood 
leukemia. British Journal of Cancer 83:692-698 (2000). 

Coghill RW, Steward J & Philips A. Extra low frequency electric and magnetic fiekis in the 
bedplace of children diagnosed with leukemia: A case-control study. European Journal of 
Cancer Prevention 5:153-158 (1996). 

Dockerty JD, Elwood JM, Skegg DC, & Herbison GP. Electromagnetic field exposures and 
childhood cancers in New Zealand. Cancer Causes and Control 9:299-.309 (1998). 

Feychting M & Ahlborn A. Magnetic fields and cancer in children residing near Swedish high
voltage power lines. American Journal of Epidemiology 138:467-481 ( 199.3). 

Greenland S, Sheppard AR, Kaune WT, Poole C & Kelsh MA. A pooled analysis of magnetic 
fields, wire codes and childhood leukemia. EMF Study Group. Epidemiology 11 :624-634 
(2000). 

Linet MS, Hatch EE, Kleinerman RA, Robison LL, Kaune WT, Friedman DR, Severson RK, Haines 
CM, Hartsock CT, Niwa S, Wacholder S & Tarone RE. Residential exposure to magnetic 
fields and acute lymphoblastic leukemia in children. New England Journal of Medicine 
337:1-7 (1997). 

June 2002 http://www.niehs.nih.gov/emfrapid 



London SJ, Thomas DC, Bowman JD, Sobel E, Cheng TC & Peters JM. Exposure to residential 
electric and magnetic fie'lds and risk of childhood leukemia. American Journal of 
Epidemiology 134:923-937 (1991 ). 

McBride ML, Gallagher RP, Theriault G, Armstrong BG, Tamaro S, Spinell i JJ , Deadman JE, 
Fincham B, Robson D & Choi W. Power-frequency electric and magnetic fields and risk of 
childhood leukemia in Canada. American Journal of Epidemiology 149:831-842 (1999). 

Michaelis J, Schuz J, Meinert R, Zemann E, Grigat JP, Kaatsch P, Kaletsch U, Miesner A, 
Brinkmann K, Kalkner W, & Karner H. Combined risk estimates for two German 
population-based case-control studies on residential magnetic fields and childhood 
leukemia. Epidemiology 9:92-94 (1998). 

Olsen JH, Nielsen A & Schulgen G. Residence nee~r high voltage facili ties and risk of cancer in 
chi ldren. British Medical Journal 307:891-895 (1993). 

Savitz DA, Wachtel H, Barnes FA, John EM & Tvrdik JG. Ce~se-contro l study of childhood cancer 
and exposure to 60-Hz magnetic fields. American Journal of Epidemiology 128:21-38 
(1988). 

Tomenius L. 50-Hz electromagnetic environment and the incidence of childhood tumors in 
Stockholm county. Bioelectromagnetics 7:191-207 (1986). 

Tynes T & Haldorsen T. Electromagnetic fields and cancer in children residing near Norwegian 
high-voltage power lines. American Journal of Epidemiology 145:219-226 (1997). 

UK Chi ldhood Cancer Study Investigators. Exposure to power frequency magnetic fields and 
the risk of childhood cancer: a case/control study. Lancet 354:1925-1931 (1999). 

Verkasalo PK, Pukkala E, Hongisto MY, Valjus JE, Jarvinen PJ, Heikkila KV & Koskenvuo M . Risk 
of cancer in Finnish chlldren living close to power lines. British Medical Journal 307:895-
899 (1993). 

Residential Adult Cancer Studies 
Coleman MP, Bell CM, Taylor HL & Primie-Zakelj M. Leukemia and residence near electricity 

transmission equipment: a case-control study. British Journal of Cancer 60:793-798 
(1989). 

Feychting M & Ahlborn A. Magnetic fields, leukemia, and central nervous system tumors in 
Swedish adults residing near high-voltage power lines. Epidemiology 5:501-509 (1994). 

U CY, Theriault G & Lin RS . Residential exposure to 60-hertz magnetic fi.elds and adult cancers 
in Taiwan. Epidemiology 8:25-30 (1997). 

McDowall ME. Mortality of persons resident in the vicinity of electricity transmission facilities. 
British Journal of Cancer 53:271-279 (1986). 

Severson RK, Stevens RG, Kaune WT, Thomas DB, Heuser L, Davis S & Sever LE. Acute 
nonlymphocytic leukemia and residential exposure to power frequency magnetic fields. 
American Journal of Epidemiology 128:1 0-20 (1988). 

http://www.niehs.nih.gov/emfrapid June 2002 



Wrensch M, Yost M, Miike R, Lee G & Touchstone J. Adult glioma in relation to resldentfal 
power-frequency electromagnetic field exposures in the San Francisco Bay area. 
Epidemiology 10:523-527 (1999). 

Youngson JH, Clayden AD, Myers A & Cartwright RA. A case/control study of adult 
haematological malignancies in relation to overhead powerlines. British Journal of Cancer 
63:977-985 (1991). 

Occupational EMF Cancer Studies 
Coogan PF, Clapp RW, Newcomb PA, Wenzl TB, Bogdan G, Mittendorf R, Baron JA & 

Longnecker MP. Occupational exposure to 60-Hertz magnetic fields and risk of breast 
cancer in women. Epfdemiology 7:459-464 (1996). 

Floderus 8, Persson T, Stenlund C, Wennberg A, Ost A, & Knave B. Occupational exposure to 
electromagnetic fields in relation to leukemia and brain tumors: a case-control study in 
Sweden. Cancer Causes Control 4:465-476 (1993). 

Floderus B, Tornqvist S, & Stenlund C. Incidence of selected cancers in Swedish railway 
workers, 1961-79. Cancer Causes Control 5:189-194 (1994). 

Sorahan T, Nichols L, van Tongeren M, & Harrington JM. Occupational exposure to magnetic 
fields relative to mortality from brain tumours: updated and revised findings from a study 
of United Kingdom electricity generation and transmission workers, 1973-97. 
Occupational and Environmental Medicine 58(1 0):626-630 (2001 ). 

Johansen C, & Olsen JH Risk of cancer among Danish utility workers - A nationwide cohort 
study. American Journal of Epidemiology, 147.;548-555 (1998). 

Kheifets Ll, Gilbert ES, Sussman SS, Guene1 P, Sahl JD, Savitz DA, & Theriault G. Comparative 
analyses of the studies of magnetic fields and cancer in electric utility workers: studies 
from France, Canada, and the United States. Occupational and Environmental Medicine 
56(8):567-574 (1999). 

London SJ, Bowman JD, Sobel E, Thomas DC, Garabrant DH, Pearce N, Bernstein L & Peters 
JM . Exposure to magnetic frelds among electrical workers in relation to leukemia, risk in 
Los Angeles County. American Journal of Industrial Medicine 26:47-60 (1994). 

Matanoski GM, Breysse PN & Elliott EA. Electromagneticfield exposure and male breast cancer. 
Lancet 337:737 (1991 ). 

Sahl JD, Kelsh MA, & Greenland 5. Cohort and nested case-control studies of hematopoietic 
cancers and brain cancer among utilfty worker. Epidemiology 4:21-32 (1994). 

Savitz DA & Loomis DP. Magnetic field exposure in relation to leukemia and brain cancer 
mortality among electric utility workers. American Journal of Epidemiology 141:123-134 
(1995). 

Sorahan T, Nichols L, van Tongeren M, & Harrington JM. Occupational exposure to magnetic 
fields relative to mortality from brain tumours: updated and revised findings from a study 
of United Kingdom electricity generation and transmission workers, 1973-97. 
Occupational and Environmental Medicine 58:626-630 (200 1 ). 

June 2002 http:l/www.nlehs.nih.govtem.frapid 



Theriault G, Goldberg M, Miller AB, Armstrong B, Guenel P, Deadman J, lmbernon E, To T. 
Chevalier A, Cyr D, & Wall C. Cancer risks associated with occupational exposure to 
magnetic fields among electric utility workers in Ontario and Quebec, Canada and France: 
1970- 1989. American Journal of Epidemiology 139:550-572 (1994). 

Tynes T, Jynge H, & Vistnes AI. Leukemia and brain tumors in Norwegian railway workers, a 
nested case-control study. American Journal of Epidemiology 139:645-653 (1. 994). 

Laboratory Animal EMF Studies 
Anderson LE, Boorman GA, Morris JE, Sasser LB( Mann PC, Grumbein SL, Hailey JR, McNally 

A, Sills RC & Haseman JK. Effect of 13-week magnetic field exposures otl DMBA-initiated 
mammary gland carcinomas in female Sprague-Dawley rats. Carcinogenesis 
20:1615-1620 (1999). 

Baum A, Mevissen M, Kamino K, Mohr U & L6scher W. A histopathological study on 
alterations in DMBA-Induced mammary carcinogenesis in rats with 50 Hz, 100 mT 
magnetic field exposure. Carcinogenesis 16:119-125 (1995). 

Babbitt JT, Kharazi AI, Taylor JMG, Rafferty CN, Kovatch R, Bonds CB, Mirell SG, Frumkin E, 
Dietrich F, Zhuang D & Hahn TJM. Leukemia/lymphoma in mice exposed to 60-Hz 
magnetic fields: Results of the chronic exposure study TR-11 0338. Los Angeles: Electric 
Power Research Institute (EPRI) (1998). 

Babbitt JT, Kharazi AI, Taylor JMG, Rafferty CN, Kovatch R, Bonds CB, Mirell SG, Frumkin E, 
Dietrich F, Zhuang D & Hahn TJM. Leukemia/lymphoma in mice exposed to 60-Hz 
magnetic fields: Results of the chronic exposure study, Second Edition. Electric Power 
Research Institute (EPRI) and B. C. Hydro, Palo Alto, California and Burnaby, British 
Columbia, Canada (1999). 

Boorman GA, Anderson LE, Morris JE, Sasser LB, Mann PC, Grumbein SL, Hailey JR, McNally 
A, Sills RC & Haseman JK. Effect of 26-week magnetic field exposures in a DMBA 
initiation-promotion mammary gland model in Sprague-Dawley rats. Carcinogenesis 
20:899-904 (1999). 

Boorman GA, McCormick DL, Findlay JC, Hailey JR, Gauger JR. Johnson TR, Kovatch RM, Sills 
RC & Haseman JK. Chronic toxicity/oncogenicity of 60 Hz (power frequency) magnetic 
fields in F344/N rats. Toxicological Pathology 27:267~278 (1999). 

Boorman GA, McCormick DL, Ward JM. Haseman JK & Sills RC. Magnetic fields and mammary 
cancer in rodents: A critical review and evaluation of published literature. Radiation 
Research 153:617-626 (2000). 

Boorman GA, Rafferty CN, Ward JM & Sills RC. Leukemia and lymphoma incidence in rodents 
exposed to low~frequency magnetic fields. Radiation Research 153:627-636 (2000). 

Ekstrom T, Mi ld KH & Holmberg B. Mammary tumours in Sprague-Dawley rats after initiation 
with DMBA followed by exposure to 50 Hz electromagnetic fields in a promotional 
scheme. Cancer Letters 123:107-111 (1998). 

http://www.niehs.nih.govlemfrapid June 2002 



Mandeville R, Franco E, Sidrac-Ghali S, Paris-Nadon L, Rocheleau N, Mercier G, Desy M & 
Gaboury L. Evaluation of the potential carcinogenicity of 60 Hz linear sinusoidal 
continuous-wave magnetic fields in Fisher F344 rats. Federation of the American Society 
of Experimental Biology Journal11:1127-1136 (1997). 

McCormick DL, Boorman GA, Findlay JC, Halley JR, Johnson TR., Gauger JR, Pletcher JM, S]lls 
RC & Haseman JK. Chronic toxicity/oncogenicity of 60 Hz (power frequency) magnetic 
fields in B6C3F1 mice. Toxicological Pathology 27:279-285 (1999). 

Mevissen M, Lerch I A, Szamel M & Loscher W. Exposure of DMBA-treated female rats in a 50-
Hz, SO microTesla magnetic field: Effects on mammary tumor growth, melatonin levels 
and T-lymphocyte activation. Carcinogenesis 17:903-910 (1996). 

Yasui M, Kikuchi T, Ogawa M, Otaka Y, Tsuchitani M & Iwata H. Carcinogenicity test of 50 Hz 
sinusoidal magnetic fields in rats. Bioelectromagnetics 18:531-540 (1997). 

laboratory Cellular EMF Studies 
Balcer-Kubiczek EK, Harrison GH, Zhang XF, Shi ZM, Abraham JM, McCready WA, Ampey LL, 

Ill, Meltzer SJ, Jacobs MC, & Davis CC. Rodent cell transformation and immediate early 
gene expression following 60-Hz magnetic field exposure. Environmental Health 
Perspectives 1 04; 1188-1198 ( 1996). 

Boorman GA, Owen RD, Lotz WG & Galvin MJ, Jr. Evaluation of in vitro effects of 50 and 60 
Hz magnetic fields in regional EMF exposure facilities. Radiation Research 153:648-657 
(2000). 

lacy-Hulbert A, Metcalfe JC, & Hesketh R. Biological responses to electromagnetic fields. 
Federation of the American Society of Experimental Biology (FASEB) Journal 12:395-420 
(1998). 

Morehouse CA & Owen RD. Exposure of Daudi cells to low-frequency magnetic fields does not 
elevate MYC steady-state mRNA levels. Radiation Research 153:663-669 (2000). 

Snawder JE, Edwards RM, Conover DL & Lotz WG. Effect of magnetic field exposure on 
anchorage-independent growth of a promoter-sensitive mouse epidermal cell line (JB6). 
Environmental Health Perspectives 107:195-198 (1999). 

Wey HE, Conover DL, Mathias P, Toraason MA & lotz WG. 50-Hz magnetic field and calcium 
transients in Jurkat cells: Results of a resectrch and public information dissemination 
(RAPID) program study. Environmental Health Perspectives 108:135-140 (2000). 

National Reviews of EMF Research 
American Medical Associcttion. Council on Scientific Affairs. Effects of Electric and Magnetic 

Fields. Chicago: American Medical Association (December 1994). 

National Institute for Occupational Safety and Health, National Institute of Environmentctl 
Health Sciences, U.S. Department of Energy. Questions and Answers: EMF in the 
Workplace. Electric and Magnetic Fields Assodated with the Use of Electric Power. Report 
No. DOE/G0-1 0095-218 (September 1996). 

June 2002 http://www.niehs.nih.gov/emfrapid 



National Radiological Protection Board. ELF Electromagnetic Fields and the Risk of Cancer. Volume 12:1, 
Chilton, Didcot, Oxon, UK OX11 ORQ (2001 ). 

National Research Council, Committee on the Possible Effects of Electromagnetic Fields on Biologic 
Systems. Possible Health Effects of Exposure to Residential Electric and Magnetic Fields. 
Washington: National Academy Press (1997). 

National Institute of Environmental Health Sciences Report on Health Effects from Exposure to Power
Line Frequency Electric and Magnetlc Fields. NIH Publication No. 99-4493. Research Triangle Park, 
National Institute of Environmental Health Sciences (1999). 

Portier CJ & Wolfe MS, Eds. Assessment of Health Effects from Exposure to Power-line Frequency 
Electric and Magnetic Fields-NIEHS Working Group Report NIH Publication No. 98-3981. 
Research Triangle Park, National institute of Environmental Health Sciences (1998). 

http://www.nlehs.nih.gov/emfrapid June 2002 



Ciry of Lewi4'IOII App!icwio11 for An1ended Conditional Use Penni! 
Middle S1reet Substmion Proiect 

EXIDBIT 12 
Retaining Wall and Fence Detail 



PLAN 
!- 0 -;-

!'SlY 
(INI:E£T . 

1 li'ch-=- 5 n. 

0 

8 

ELEVATION 
5 0 w 
P-w·~ I I 

(II< fEET) 
1indl: 5 1!. 

1: 
I 

j ~~ I\ 
I! : , 

~l.JJ ,_;,_ .. 

40 

_j 

PIS 

Plf 

-4 -

---·-·- ... -

GRA.PHJC SCALE 
20 40 80 \60 
I 

0 
.;; 
0 

,-' 

PI30FWNJ.. 

PASPIIRED BASE GFW>E 
BEL()W FOOTING WN.J. 

BLOCK LEGEND 

~ 24" BLOCK 

c=J 41"BLOCK 

~ 60"BLOCK 

Bismarck · Denver- Deltoit La~es · Farqo · SloUl< Falls • Si. Paul 
4285 Lexington Avenue N 
St. Paul, MN 55126 
Phone: 651.415.3800 Fax: 651 .415.2001 
Web: www.ulteig.com 
Ulteig Project Number: 13.02179 

\____Pi 4 OF WAll 

Tnls documort1 lind any auachmonur arc oo11;sJdorod: 
BUSINESS CONFIDENTIAL 
PROTECTED CRITICAL INFRASTRUCTURE INFORMATION 

• 
• 

~"!!!!!! 
CO.~r!DtH'TlAL. PROPRilTARY ¥14 TRAD!' SECRET IN~~ TIC-~ ,.._..,...._..,.. 

Otot\!lt$ \JElii:.'O NC9i%R..;:v;"£W-~-....s£JiiiESU61.'n 

C.U1V!-S tJE<A.<) t-tt!SStl:fORR£\IIEWIK 

"""'' \LIII:lO( IF~IOS'.r,'G\:;E\'E\'1..,. 

"""· ""l£ ... t:E:Sali"""" 

I'W't 
~COOI!OtUit~S 

91l-0Hl1 ~~ 

lfEHI:lOG SYSi!W ~ Sl'tCI"(mY OBtGN!O 10 B£ liOII·~IM 10 EltCIII!Ol1. 
tiEJGI!I Of fEltC!. 10 8£ lilt<. !0'~ i.S ILlSIREO fROW liE !Qii (If Rt I"""~) tAll, 
CDNCRETtlleetlN. 

Z.ftliC£00SfS 10 !It $>40:0 AI 4 ILU.6'•1YW<l~f011P1lSIS 10 II!; 

A!lC!'IlR!l) HIO lr BI.OCl AS 910·~ H GET llS. 

l.f1JC£.P4);£t'S uu· BE M TO Hl POSt SP • . cu.t:.QI15 iO BE I# 4WJRDlG. 
"IK WOO[Il:IUII!'R'S 111.COW£•'0A1100< 

4.Fli<C( 10 Pll61 Clli<NtC1~ 10 B£ t< ACt11ADIJ:'t£ 1111< !UNI.f.IC11.11£11'S 

11£~--
5. CUJ:;t ~ACi S?oiC£ e£!lifH IElAJI<IiC Ull AM) fttt SOTTOW !If Tl€ fEll« 
tO et J. IIAl.Of 3 Jl:t>(L 

VOACt PIIOI!C!lO!i Ca:t;e liT"; SOLIS ro I!( LOWto fQII!lOCJIS 11111 
fEHI:£ POSt CO<!Ittliiiii,5£E SHUt 91l-OHZ 51!.14, 

PRELIMINARY 
ISSUE F'OR REVIEW 

NOT FOR CONSTRUCTION 

RETAINING WALL PLAN AND PROFILE 

MIDDLE STREET SUBSTATION LEWISTON, ME 

VC!oCCV: = 
u&lo!EV ,_,p \8'XiU 

ACft+ 'o.flrt 
973-03-02 SH. 10 c 



200 

5 0 5 

I 
PLAN 

,....~-
l iN FEET ! '4th .... s 1l 

ELEVATION 

-- 1 IN FEeT) 
llilch 5 ~ 

FEN<:E 

10 

10 

I 

REFERENCE MAP 

\~ :::~ ~~~ ~:·~ :~ ~ ~:~ > -~ c oc-.<: . ,:;, 
it-~ ----- /:_ . . • --r ' . . .. -- ·----·-···-©···--® ·- ... -·· 

I I 

I 'i'• ~ I 
'T1 

'l! f , . 
. 
I! 

]11\ ,I. 

'\ I~ 
1! 
I 

---~-

20 
! 

Pi& 

ei :: ., 

GRAPHlC SCALE 

I r-

__j 

BLOCK LEGEND 

~ 

r=:J 
~ 

24"BLOCK 

41'BLOCK 

60" BLOCK 

Bismarcl<; - Denver· Detro~ Lakes -Fatgo • SiottX Fans • Sl Paul 
4285 lexington Avenue N 
St Paul, MN 55126 
Phone: 651.415.3800 Fax: 651.415.2001 

Web: www.ultelg.corn 
Ultelg Project Number: 13.02179 

F!SOF WAu 

TF1!s document ana any altachmonls CHI! con&idot(td: 
BUSINESS CONFIDENTIAL 
PROTECTED CRJTlCAllNFRASTRUCTURE INFORMATION ... _ 

SU:SAJ.HG!N!I!RttfG 
CDHFIOEHTW.. PROMUE'rAA't" at~t TRADE SCCAST IHI'OIUMTIOH 

,..,...., .......... ~..-u 

>oNCil POST M/\)1, SPACINC 

pt,Pl 
Stt COOROH&f£- POHfS 
!ll-0)•07 ~- 01 

NOTE: 
Lf£NCWG ST~Ta!IS SP!(E)MLT OCSI<lli!:D 10 & Ml!HIHlUCI•t 10 £l.[Cllr.C!!. 
IEJC01 ~ ft~ 10!!! Wll.lll'-D'lS IEA5UA!:O 111001 11€ lOP~ tf:I~IHI lf4U.. 
toNCAEi£ ~. 

'l.f[ll(£ POSTS 10 8f sPACED lT' ""· i'·O'C!:IITEllS.fD<tt i'OSIS TO BE 
~ lf10 <t !!lOCI< 4S S>mfN t< 0£14U. 

:!.fENCE Pll.flS 1141 & Ctil 10 fll POST IPA!)oG. CI!lS 10 &E ffACCORI)"'ti 
OIIH W. ... I.CiiJI<!~·s At:tCWOO•lllH. 

'· T[HC( I~ !'OS I Wii<ECIIO!I TO at II A(COfiO~CE ~~~~ ~MIIAWllUl'S 
~COli.I004110~ 

!>.llU.• SPACE SPACE & lllt!H II(!A»C IAI.L <H> II( B911CII Of I~ fEliCE 
!0 BE 4 ll.ll,Df lW€S. 

&.I()O(t l'lllll£C11011 Coml Will< J in1S 10 B!' lOCArrD fOil at.OO<S 011• 
f(h(£ POS1 OO""trll!lN. ~ 51(f T !IHl·Ol ill. 14. 

PRELIMINARY 
ISSUE FOR RE.VIEW 

NOT FOR CONSTRUCTION 

RETAINING WALL PLAN AND PROFILE 

-· IJEYA.'I> CfA~RN!E'N·$V.SfA~ 1---"--.,--!---+---------------+-,WII-oi\',......-~ MIDDLE STREET SUBSTATION LEWISTON, ME 
WilM UU'M> rfRjSSJifo:\~95~ .. ,.,, VElOO<X "'"""Foi\iiD'EI'Ieola . ., OAT£ •• <l6G- 973-03-02 SH. 11 c 



PLAL'i 
s 0 ·~ 

sri 

200 

ELEVATION __j 
s 0 10 

~--- I ll~!;;~E<] ) It 

BLOCK LEGEND 

~ 24'BLOCK 

[=:J 41'BLOCK 

~ 60" BLOCK 

__j 

Bismarol<- Dan~er- Detroit Lakes- Fargo- Sioux Falls -St. Paul 
4285 lexington Avenue N 
St. Paul, MN 55126 
Phone: 651.415.3800 Fax: 651.415.2001 
Web: www.ultelg.com 
Ulleig Project Number: 13.02179 

1hla docurnont end anv att!lchrnants :trc considered: 
BUSINESS CONFIDENTIAl 
PROTECTED CRITICAL INFRASTRUCTURE INFORMATION 

IUJ.o\DCGrHE:£RIHQ 
COHnD6HTIAL., I'ROPRtETAR'r aDII TRADE s:tCRIT &NF'OkMA110N 

~-~""' 

PJ:Pr 
SI:E axr<IION&T!I'Oim 
m·ol~1i<.Ol 

• " 

PI70FWAU 
_/~ 

P<70F 

t.tf .. ~ SlSfEI.I IS S'PECifiCAllY 0.:-..SICHEO TO BE: .JOt·COIIJUC:frv£ l'O £U CfRIQfY, 
IEIC!IT !1 FEHCE TO aE "1'1.11)'-0' IS I(~SI.AEO FROII l>t: 101' Of RW!III'£ .. ll, 
~l'RilllOI< 

1. t£.NCE POS'lS iO 8£ SPAC£D 11 4 u,a.t.6'·0'aK1lRS, fDIC! P~IS tO i£ 
4!DCIA!O •no « 3lOO< u Slm!l" OET.Il.S-

l f £l<Cl P.I,'£1.S IIAY 9E Cllf TO fn POST $!'>~. O!TS 10 1l[ t< £CX:O~DA.'IC{ 
III'III<AhtiACIUIIVtS II£COIIOIOOAICJN, 

I. f l1<[ 10 ;>OS I CWECTICII IO 1£ IN. AtCC!IO•~r Willi •JI<FACTUitR'S 
!l[COII\(J()Af!O!<. 

~O.Eioll sP•tt SI'ACE &!OWl "!liM<: f .A!.l 00 11( 11011(101 Of II£ fENCt 
10 1£ ' ou . tF } I«I<ES. 

._ fOliC!: PROIEC110N COPI<G 111M J 801.15 T() BE lOCATED FGII!lotl$ 1!!1~ 

TEHCE 1'051 COIO<ttnl)<. 5U SHtEI !1)'03-DI SJ<.I<. 

PRELIMINARY 
ISSUE FOR REVIEW 

NOT FOR CONSTRUCTION 

RETAINING WALL PLAN AND PROFILE 

MIDDLE STREET SUBSTATION LEWISTON, ME 
~ R~. 

973-03-02 SH. 12 B 



(IN FEET I 
.net\.- 6 " 

P170F VIALL 

10 

ELEVATION 
5 0 

P-w·-· 
10 

I 

40 ·--.. GRAPHIC SCALE 
20 

\
IN FEET J 

1 r.¢11 • 40 n. 

160 

FENc;; 

PREPARED BASE GIRAOE _..) 
OCL.OW fOOTING W-'l.L 

6lOC~ W!L. S£Ci1QN 
WAU~TEF 

" X 

BLOCK LEGEND 

~ 24' BLOCK 

c=J 41" BLOCK 

~ 60" SLOCK 

Bismartk · Denver - Detroll Lakes -Fargo -Sioux Falls -St Paul 
4285 Lexington Avenue N 
St. Paul. MN 55126 
Phone: 651.415.3800 Fax: 651.415.2001 

Web: www.ultelg.com 
Ulteig Project Number: 13.02179 

VIAL.S"EP W/'.I,LSTEf' 

X 

"' 8 

Ttll& documont and Bf'l'/ auachmonts cera co"s idotcd: 
BUSINESS CONFIDENTIAL 
PROTECTED CRITICAL INFRASTRUCTUR.E INFORMATION 

06112115 ~ VA.(SSUEFOf(~tYtt'i 

1'¥£<1, CAl"! '&Y ~flQNo 

PI• PI 
~!£-1tPOM5 
91l~H2 91.02 

><------

PINCPOG SYSJ<lj IS SftCf'IC.<!.U llUCII!D 10 & f«ltt·C1l0411JCIII'! 10 IUCTR>CI!Y. 
II!JCill Of f<Nt! IO ¥ llf<. ll)'·ll' •S ~ fliOII ii'E 10? Of RWIIH: hU, 
~!£Ra30!1. 

2. FOO. POSiS TO BE SPI.CEO 11 ' u•x. 6'•0' I:£1fl£RS._Ft.HC'£ PQSIS IQ il 
•- wro oretocx As SIIOIOI" orr us • 

.l.rtNC{ PN<El.S "AI 8£ CIJT fO m POSI II'ACMi.CUTS 10 II£ !H o\J:C®A>a 
IU1t .IWU'·C~S A£t()..IID.'QAfi!H. 

ME>a: 10 POSl CCIIN£CIIIl!l 10 9E II AttORO'-'otf JJ!liii.II<J'AtMtR•S 
Rltll•>£Hillfltll<. 

S.Cl.£Al! SI'JJ:l SPAt£ BE!I!!N Itt! A"'~:: lUll m! 1lll 80110~ Of I ll£ fEHCI. 
TO 8U MAX. Of j INChtS. 

6,flllw. P!II)IE.CilON COP:I«l •1• < 801.15 10 8[ l OCATIO fOil 81.00<$ liiiH 
Wet FOS1 Cl)h~f:Cl!OH.S!.f SHt£1 !tl Ol·O<' ll!. ll. 

PRELIMINARY 
ISSUE FOR REVIEW 

NOT FOR CONSTRUCTION 

RETAINING WALL PLAN AND PROFILE 

MIDDLE STREET SUBSTATION LEWISTON, ME 
... ""' 973-03-02 SH. 13 B 





AMICO "'l't·\ ~!I 

ALABAMA METAL INDUSTRIES CORPORATION 

SUBMITTAL TRANSM,~JAL 
32 3d 00 

ANC Non-Conductive Fencing System for 
Securing Utility Enclosures 

Project Submittals as manufactured by 
ALABAMA METAL INDUSTRIES CORPORATION 

Submittal Date: 

Contract Number: 

Project Name: 

Section Number: 32 30 00 

Contractor's Name: 

All information contained herein is accurate as known at the time of publication. Specifications may change and AMICO 
reserves the right to change product specifications without notice and without incurring obligations. 

ALABAMA METAL INDUSTRIES CORPORATION 
3245 Fayette Avenue 0 Birmingham, AL 35208 0 Telephone 800/366-2642 0 Facsimile 205/786-6527 

email fmayer@gibraltar1.com 
·-· August 2010 

QUALITY PRODUCTS-COAST TO COAST : .:_ !!. ._,. ..,.. !, A GIBRALTAR INDUSTRIES COMPANY -, 





- ANC COMPOSITE FENCE SYSTEM™ 
I '1l,'l 

Alabama Metal Industries Corporation, 
AMICO, produces theANC Composite 
Fence System 111. The ANC System ru 

is a revolutionary concept that allcms the 
securi~; barrier to be non-conductive 
(does no~ conduct electriciiy) and invis
ible to radar (micrO\vave transmissions). 

AMICO continues to introduce and im
prove physical securny products with 
many added features. The ANC Sys
tem is no exception. This composite 
fence system is also: 

Non-Magnetic 
Fire Retardant 

CorrosionResistant 
and available in either Medium or 
Maximum Security. 

The System 
For ease of new construction and the 
retrofit of existing fences the basic 
components have been designed to be 
similar to standard fencing. Utilizing the 
AMICO network of Certified and 
Approved Dealer/Installers we can 
recommend skilled installers throughout 
the United States and Canada. Since 
the system is not made of metal the 
weight per square foot is much lighter 
than steel yet almost as strong. Typical 
ANC Composite Panels are capable of 
sustaining impact loads in excess of 
2,000 lbs. 

Materials 
The ANC Composite Fence System 
utilizes panels, posts, fittings and 
fasteners all made from materials 
proven to be non-conductive and 
invisible to microwaves. 

Panels 
Panels are manufactured in two stan
dard sizes; 3-ff x 12-ft long and 4-ft x 
12-ft long. 

Standard Stock Panel Sizes 
Style High Wide 

ANC 1.0-1.75 3' 12' 
ANC 1.0.1.75 4' 12' 
ANC .50-2.25 3' 12' 
ANC .50-2.25 4' 12' 

The 3 and 4..ff sizes provide barriers 6-
ft high throogh 15-ff high. The 12-ftpanel 
width all ems ease of installation and 
added strength with each panel span· 
ning on three posts. 
Panels are available with diferent size 
openings. The different opening sizes of 
the panels allow for different levels of 
security. 

ANC .50-2.25 Medium Security 

ANC 1.0-1. 75 Maximum Security 
Dark gray is the standard color 

Non-Conductive Fencing 

Isometric view of H-Post, ANC Panels, 
Panel Plugs and Back Straps. 

~ ~ ~~ For more informatioo on Oll security products, visit www.amic~securityproducts.com orca!IS00/366-2642. 



- ANC COMPOSITE FENCE SYSTEM™ 

The ANC Composite Fence System ™ combines non-conductivity and 
security into an easy to install solution for the energy industry, air and marine transportation 

Threaded fasteners bolt through the 
panels and tighten up securely using 
AMICO panel plugs. 

All fence components are available 
non-metallic and non-conductive. 

The ANC Composite Fence System can be 
installed as new or retrofit construction and 
steel posts can be used depending upon the 
recommendation from your grounding engi
neer. Metal posts and fittings are available. 

The materials and information contained herein are designed as a guildline for selecting and planning a 
non-conductive barrier. Your grounding engineer musl assess and approve the final specification. 

For more information on our security products, visit www.amico-securityproducts.com or call 800/366·2642. ~~ ... ~~on~•~• 



,........ ANC COMPOSITE FENCE SYSTEM™ Non-Conductive Fencing 

PART 1 -General 
1.01 DESCRIPTION OF WORK 
Included work not limited to the supply and installation of an 
electrically non-conductive I radar invisible barrier as specified 
below. 

1.02 SUBMITTALS 
Product Data: Submit manufacturers' specifications, ANC 
Non-Conductive Fencing literature and samples as required 
prior to ordering. 

1.03 QUALITY ASSURANCE 
Certified and Approved Dealer I Installers shall provide 
experienced installation crews to install the non-conductive I 
radar transparent fencing system as specified. 

1.04 STORAGE AND HANDLING 
Materials shall be stored in such a manner to ensure proper 
ventilation, drainage and to protect against damage from 
weather, vandalism and theft. In event of any freight damage, 
note damage on the freight bill and contact manufacturer 
immediately. 

PART 2 - PRODUCTS 
2.01 MANUFACTURER AND ACCEPTABLE PRODUCT 
The Electrically Non-Conductive mesh panels shall conform 
with material specifications as manufactured by Alabama 
Metal Industries Corporation (AMICO), Birmingham, AL. 
Security Products Department: Telephone 800/366-2642 

2.02 MATERIALS 
The materials used to manufacture the non-conductive I radar 
transparent fence system are not covered under any ASTM 
standard at this time. The materials and accoutrements for 
this fencing system are unique. All panels, fittings and 
methods of securing are of a design impletented for the 
purpose of creating an electrically non-conductive and or 
transparent to electromagnetic wave (radar transparent) 
barrier. All design, construction and components shall be 
approved by the owner's grounding engineer to meet the 
desired level of non-conductivity and electromagnetic wave 
transparency. 

2.03 NON-CONDUCTIVE FENCING 
A. NEW AND REffiOFIT CONSTRUCTION 
Depending upon grounding conditions and requirements 
new non-conductive fence panels may be installed 
utilizing either non-conductive framework or schedule 40 
I SS-40 steel framework. For grounding purposes the 
fittings and fasteners securing panels to the framework 
shall be the same material as the framework; non
conductive or steel. 

B. Existing metal fence framework may be incorporated 
into the non-conductive fence. Existing fence posts of a 
suitable strength and height may be reused to install 
AMICO non-conductive panels, metal fittings and metal 
fasteners. Any existing chain link fabric, barbed wire or 
barbed tape must be removed since these metal items 
will conduct electricity throughout the fence line. 

2.04 RADAR TRANSPARENT FENCING 
NEW CONSTRUCTION 
With the intent of being invisible to radar and microwave 
transmissions; all panels, posts, fittings, fasteners and 
accoutrements shall be non-metallic. 

2.05 FINISH 
The thru color finish does not require painting. Standard 
colors are dark gray and green. The finish will not rust or 
corrode. 

PART 3 - Execution 
3.01 INSTALLATION 
A. Installation and lay-out of the job shall be approved by 

the owner or general contractor prior to installation. 
B. ANC Fencing must be installed using AMICO non

conductive panels and fittings. 
C. Fence post spacing shall be spaced to allow each panel 

to join on a post If two or more panels are used to 
attain a certain barrier height the panels ends shall be 
staggared for added strength and security. 

ALABAMA METAL INDUSTRIES CORPORATION 
3245 Fayette Avenue u Birmingham, AL 35208 

800/366-2642 u Fax 205!786-6527 
For information on other AMICO physical security products 

Secura Fence System®- Security Mesh®- Secura Lath®- Secura Mesh Partition System® and Ornamesh® 
see our website www.amico-securityproducts.com 
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PART 1 • GENERAL 

ANC COMPOSITE FENCE SYSTEM™ 

ANC .50 - 2.25 
1.01 DESCRIPTION OF WORK 
Included work not limited to the supply and installation of an 
electrically non-conductive I reduced radar reflective barrier as 
specified below. 

1.02 SUBMITIALS 
Product Data: Submit manufacturers' specifications. ANC Non
Conductive Fencing literature and samples as required prior to 
ordering. Prior to ordering test certified test results shall be 
submitted providing the documented ability of the fence system to 
prevent the transmission of electricty through! the system for electric 
utility applications and the level of radar reflectivity for airport 
installation. Further, horizontal load deflection test results shall be 
submitted. 

1.03 QUALITY ASSURANCE 
Certified and Approved Dealer /Installers shall provide experienced 
installation crews to install theANC Fence System as specified. 

1.04 STORAGE AND HANDLING 
Materials shall be stored in such a manner to ensure proper 
ventilation, drainage and to protect against damage from weather, 
vandalism and theft. In event of any freight damage, note damage 
on the freight bill and contact manufacturer immediately. 

PART 2 - PRODUCTS 

2.01 MANUFACTURER AND ACCEPTABLE PRODUCT 
The Electrically Non-Conductive mesh panels shall conform with 
material specifications as manufactured by Alabama Metal 
Industries Corporation (AMICO), Birmingham, AL. Security 
Products Department: 
Telephone 800/366-2642 or email ancfence@gibraltar1.com 

2.02 MATERIALS 
The materials and accoutrements for this fencing system are 
unique. All panels, fittings and methods of securing are of a design 
implemented for the purpose of creating a barrier that does not 
conduct electricity and greatly reduces the barriers radar signature. 
All design, construction and components shall be approved by the 
owner to meet the desired level of non-conductivity and 
electromagnetic wave transparency. 

A. ANC COMPOSITE FENCE PANELS-ANC .50-2.25 
The ANC Mesh used shall conform to the following specification: 
1. Width of panel - 12 ft. 
2. Height of panel-3ft and 4 ft. 
3. Mesh diamond opening- 2.25 inch x 2.25 inch nominal allowing 

72% open area 
4. Mesh thickness - 0.500 inch nominal 
5. Weight -1.36 pounds per square foot 
6. Standard Color - Dark Gray 

2.03 ELECTRICAl UTILITY NON-CONDUCTIVE FENCING 
A. NEW AND RETROFIT CONSTRUCTION 
Depending upon grounding conditions and requirements new non
conductive fence panels may be installed utilizing either non
conductive framework or schedule 40 I SS-40 steel framework. 
B. Existing metal fence framework may be incorporated into the 
non-conductive fence. Existing fence posts of a suitable strength 
and height may be retrofitted using AMICO non-conductive panels, 
metal fittings and metal fasteners. Any existing chain link fabric, 
barbed wire or barbed tape must be removed since these metal 
items will conduct electricity throughout the fence line. 

2.04 RADAR AND AIRPORT APPLICATIONS NEW 
CONSTRUCTION 
All panels, posts, fittings, fasteners and accoutrements used with 
the intent of minimizing the radar signature of the barrier shall be 
non-metallic. 

2.05 FINISH 
The thru color finish does not require painting. The standard 
color is dark gray. Request information on custom colors. The 
finish will not rust or corrode. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Installation and lay-out of the job shall be approved by the 
owner or general contractor prior to installation. 
B. ANC Fencing must be installed using AMICO non-conductive 
panels, fittings and installed by AMICO Certified and Approved 
Dealer /Installers. 
C. Where possible fence post spacing shall be spaced to allow 
each panel to join on a post. If two or more panels are used to 
attain a certain barrier height the panels ends shall be staggered 
for added strength and security. 
D. Follow the fittings useage tables for each type of application 
whether the application be 100% Non-Conductive non-metallic 
or using steel framework to assure safety and security. 
E. Cutting, sealing and safety information is available upon request 
from the manufacturer. 
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PART 1 ·GENERAL 

ANC COMPOSITE FENCE SYSTEM™ 
ANC 1.0 - 1. 75 

1.01 DESCRIPTION OF WORK 
Included work not limited to the supply and installation of an 
electrically non-conductive I reduced radar reflective barrier as 
specified below. 

1.02 SUBMITTALS 
Product Data: Submit manufacturers' specifications, ANC Non· 
Conductive Fencing literature and samples as required prior to 
ordering. Prior to ordering test certified lest results shall be 
submitted providing the documented ability of the fence system to 
prevent the transmission of electricty through! the system for electric 
utility applications and the level of radar reflectivity for airport 
installation. Further, horizontal load deflection test results shall be 
submitted. 

1.03 QUALITY ASSURANCE 
Certified and Approved Dealer /Installers shaU provide experienced 
installation crews to install the ANC Fence System as specified. 

1.04 STORAGE AND HANDLING 
Materials shall be stored in such a manner to ensure proper 
ventilation, drainage and to protect against damage from weather, 
vandalism and theft. In event of any freight damage, note damage 
on the freight bill and contact manufacturer immediately. 

PART 2 - PRODUCTS 

2.01 MANUFACTURER AND ACCEPTABLE PRODUCT 
The Electrically Non-Conductive mesh panels shall conform with 
material specifications as manufactured by Alabama Metal 
Industries Corporation (AMICO), Birmingham, AL. Security 
Products Department: 
Telephone 800/366-2642 or email ancfence@gibraltar1.com 

2.02 MATERIALS 
The materials and accoutrements for this fencing system are 
unique. All panels, fittings and methods of securing are of a design 
implemented for the purpose of creating a barrier that does not 
conduct electricity and greatly reduces the barriers radar signature. 
All design, construction and components shall be approved by the 
owner to meet the desired level of non-conductivity and 
electromagnetic wave transparency. 

A. ANC COMPOSITE FENCE PANELS- ANC 1.0 - 1. 75 
The ANC Mesh used shall conform to the following specification: 
1. Width of panel - 12 fl. 
2. Height of panel - 3 ft and 4 ft. 
3. Mesh diamond opening- 1.75 inch x 1.75 inch nominal allowing 

68% open area 
4. Mesh thickness- 1.000 inch nominal 
5. Weight - 2.36 pounds per square foot 
6. Standard Color- Dark Gray 

2.03 ELECTRICAL UTILITY NON-CONDUCTIVE FENCING 
A. NEW AND RETROFIT CONSTRUCTION 
Depending upon grounding conditions and requirements new non
conductive fence panels may be installed utilizing either non
conductive framework or schedule 40 I SS-40 steel framework. 
B. Existing metal fence framework may be incorporated into the 
non-conductive fence. Existing fence posts of a suitable strength 
and height may be retrofitted using AMICO non-conductive panels, 
metal fittings and metal fasteners. Any existing chain link fabric, 
barbed wire or barbed tape must be removed since these metal 
items will conduct electricity throughout the fence line. 

2.04 RADAR AND AIRPORT APPLICATIONS NEW 
CONSTRUCTION 
All panels, posts, fittings, fasteners and accoutrements used with 
the intent of minimizing the radar signature of the barrier shall be 
non-metallic. 

2.05 FINISH 
The thru color finish does not require painting. The standard 
color Is dark gray. Request information on custom colors. The 
finish will not rust or corrode. 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Installation and lay-out of the job shall be approved by the 
owner or general contractor prior to installation. 
B. ANC Fencing must be installed using AMICO non-conductive 
panels, fittings and installed by AMICO Certified and Approved 
Dealer /Installers. 
C. Where possible fence post spacing shall be spaced to allow 
each panel to join on a posl If two or more panels are used to 
attain a certain barrier height the panels ends shall be staggered 
for added strength and security. ' 
D. Follow the fittings useage tables for each type of application 
whether the application be 100% Non-Conductive non-metallic 
or using steel framework to assure safety and security. 
E. Cutting, sealing and safety information is available upon request 
from the manufacturer. 
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atnico anc fence system ™ Overview 
The following Installation Guidelines should be used as a guide for installing the ANC Non-Conductive Fence System TM . There are numerous jobslte conditions that cannot 
be foreseen or detailed in advance. Therefore good common sense and proper safety practices must be used during Installation. Installation problems that arise should 
be directed to the AMICO Security Department in Birmingham, Alabama. 8:00AM to 5:00PM CST. 

Installation Tips Recommended Safety Practices 
1, A three man crew is best suited for installation of the ANC System. 1. Carefully read the Material Safety Data Sheet (MSDS). If you do not have a 
2.. Before starting, review all installation Instructions pertinent to your layout MSDS, contact AMICO prior to fabricating. Individuals with respiratory ailments 

(i.e. panels, post types. gates, fittings and fasteners) should not fabricate ANC products. 
3. Identify on the panels which side is the attack side. Wedge plug fittings 2. Observe common safety precautions when using cutting tools. Always wear 

fit into the panels from the attack side. gloves when handlfng ANC products. Wear approved safety glasses or goggles to 
4. Threaded fasteners are on the inside face of the barrier. protect your eyes and a respirator (mask) to reduce inhalation of dust. We 
5. Panels install horizontally in front of posts. recommend the use of a NIOSH/MSHA approved mask for dust with a permissible 
6. Make sure all posts are installed plumb. exposure limit (PEL) of not less than 0.1 mg/M3. 
7. Posts shall be set as a standard. 6'-y.j"+W max. on center web to web. 3. Dust from cutting ANC products can cause skin irritation. Wear long sleeve 

H posts require 12-in. diameter post holes. clothing to reduce dust from coming into contact with skin. If cutting products causes 
8. Begin installation process at a building wall, end or corner of layout. difficulty in breathing or excessive skin Irritation, stop immediately and consult a 
9. Cut panels or posts using a circular saw with a masony, carbide tip or physician. 

diamond coated blade. Bolt cutters are an acceptable method of cutting 4. Observe common safety precautions when using the Sealing Kit. Read and follow 
ANC.S0-2.25 Instructions enclosed In the kit prior to using. Always wear safety glasses and 

10.Holes drilled in posts shall require a carbide tip drill bit. protective clothing when working with ANC products or using a Sealing Kit. Do not 
11. All cut edges or drilled surfaces MUST be coated with AMICO sealant. allow resin or catalyst to come In contact with skin. 
12.Ail bolt threads must be coated with AMICO sealant to prevent 

unwanted removal. 
13.Contractor should advise AMICO of any grade change in excess of 1% In 

order to suggest best method for installation. 
14.Different grade conditions and methods of installing panels must be 

discussed with the owner or specifier prior to installation. 
15.The use of steel or existing posts must be agreed upon with the owner or 

specifier prior to the installation. 

Special Tools Required 
1, Power saw with a masonry, carbide tip or diamond coated blade: use a 

rotary saw for straight cuts. a jig saw for circular cuts. For large fabrication 
jobs, use a diamond grit blade and diamond grit drill bits. 

2. Sawhorses or platforms for supporting products while cutting. 
3. Tape measure, straight edge, and chalk-line or felt tip pen for marking cuts. 
4. Sandpaper, to smooth cut edges prior to sealing. For best results, use a 

Procedures 
1. Support panel securely so It wil l not flex or shift during cutting. 
2. Mark cuts clearly and carefully. 
3. Use even steady pressure when cutting. Excessive pressure may cause heat 

and/or ragged edges. Replace dull blades to prevent heat buildup. 
4. Sand all cut edges. Open grit sandpaper on a high-speed sanding wheel provides 

best results. Use #20 sandpaper for fine sanding and #16 sandpaper for fast 
sanding. Use light, even pressure to prevent uneven surfaces. 

5. Use a seal kit to coat all cut, drilled or sanded surfaces. This is recommended to 
prevent water absorb !ion and corrosive chemicals from reaching eJ<posed glass fibers. 

6. Carefully read and follow the instructions Included with the sealing kil 
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amico anc fence system™ System Components and Testing 

PANELS- are manufactured from a specific resin designed to enhance the t 
non-conductive properties. Panels are produced in the diamond pattern for 
added physical strength. The strands of the diamond are tapered inward to 
allow the Wedge Plug Fitting to seat securely into the diamond opening 
allowing the threaded fastener to tighten panels to posts. Panels are available 

in both 3-foot and 4-foot high x 12-foot long. See table to the right for panel 
dimensions. Panels can be stacked to create any height barrier. 

Panel TyJXi! 

ANC .aJ - 2.25 

ANC 1.0 - 1 .75 

Dark Gray is the standard color for the ANC System, 
Call for lead times on custom colors. 

Panel DirTEnsbns ( NomiMI} 
Thckness Heqht Length Opanmq 

)I;" 3-ft. 12-ft. 2'1." 
j';" 4-ft. 12-ft. 2~1," 

1" 3-n. 12-ft. '1~" 

1" 4-ft. 12-ft. 1'l.f" 

\ft/eQht 
&J-Ibs. ea. 
00-lbs.ea. 
65-IDs.ea. 
115-lb.s. ea. 

POSTS are available in different shapes for specific applications. 
Round and Square shapes are generally used for gate and terminal 
posts. T-'s are used for terminating intersecting fence runs. H-type 
posts are the standard line posts. Round, Square, T-s and H-Type 
posts are available for different installation applications. 
Field drilling holes for fasteners is required. 

OD_LI Posts and fittings are available 
to accomodate round, square, 

T and H-Type framework. 

TOLERANCE - These panels are a handmade and molded products with the attack side having a smooth mill finish surface and the inside face shall 

have a smooth painted finish. 

TESTING has confirmed the value of the AMICO ANC Fence System for both airport radar interference and electric generating and substation site ap
plications. Certified tests report can be provided upon request. 

AIRPORTS-Band (2.7-3.0 GHz) land based Airport Surveillance Radar (ASR-8, ASR-9, and ASR-11') and Weather Radar was tested against a similarly 
shaped all-metallic version of the fence. The ANC System shows an improvement of radar reflectivity from 68% - 90% when tested at different incident 
angles and polarization. S-Band radar is the standard type of ground radar used at commercial airports. 

Electric generating and distribution stations can experience arcing on a frequent basis. Testing has shown the ANC System can receive *660,000 volts 

without transmitting electricity across the panel. *The ANC System can withstand a higher voltage than what was tested. 

1996. 2010@ Alabama Metal Industries Corporation. All tights of (his invention or (lesigl1 are reserved. Unaulholi2e<1 use of this content YAthout express written permlssionl~ subject to legal action and Will be pursued lo llle fullest extent. 

Page2 



ami co anc fence system TM All ANC System Components 

FITTINGS are designed to secure the panels to the posts and mid-panel to mid-panel connections. 

ANC Wedge Plugs are used to secure the threaded 
fastener from the attack side of the panel. 

ANC PANEL 

ANC 11 TYPE POST 

TH~EADEO FAS'J'ENE.R 

ANC WEDGE CLIP 

ANC Back Straps with Wedge Clips secure panel to panel joints 

Panel To Panel Connections On S:Ft. Post Spaclrg 

ANC BACK STRAP ,. 
WEDGE CUP -

THREADED FASTENER _...,. 

Panel TYPe 

ANC .SO- 2.25 

ANC 1.0- 1.75 

Rear Side of ANC Back Strap Attack Side of ANC Back Strap 

Panel 
Thickness 

%" 

%" 
1" 
1" 

Panel Vertical Horizontal 
Heght ..bints ..blnts 

3-ft. 3 3 
4-ft. 3 3 
3-ft. 3 2 
4-ft. 3 2 

1998, 2010 ®Alabama Metal Industries Corporation. All rights of this invention or design are reserved. Unauthorized use. of this oootent without express written permission is subject to legal action and will be pursued to the fullest extent. 
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ami co anc fence system TM ANC on Steel Framework 

ANC Steel Clamps secure panels to steel line posts. ANC Steel Bands are used to secure panels to steel terminal posts, 
and must be used every time the fence line changes direction. Even 
slight changes in direction of 10° or more. 

ANCCLAMP 

Mi:.bi\CK 
!> J t..ll 51'H.I\P 

't.f'O'JF. Cl'J' 
llfAri\Oeo F .. Sl[N[R 

EXISTING POST 
AND CAP 

ANC PANEL 
I 

ANCCLAMP 

ANCClAMP 

ANC PANEL 

View from the inside of the 
panel showing ANC Steel Clamp 

and panel connections 

ANC BANDS 
STEEL POST 

ANC WEDGE CLIP 

Panel To Panel Connections On 8-Ft. Post Spacing 

Panel Type Panel Panel Vertical Horizontal 
Thickness Height Joints Joints 

ANC .50 - 2.25 Y:!" 3-ft. 3 4 
%" 4-ft. 3 4 

ANC 1.0-1 .75 
1" 3-ft. 3 3 
1" 4-ft. 3 3 

ANC B!\NO EXISTING POST 
ANDCAf 

A.'IC PANEL 

ANCBANO 

View from the inside of the 
panel showing ANC Steel Band 

and panel connections ANCBAND 

1998, 2010 ©Alabama Metal Industries Corporation. All rights of this invention or design are reserved. Unauthorized use of this content without express written permission is subject to legal action and will be pursued to the fullest extent. 
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amico anc fence systemTM 

Top Left - ANC System around electric 
substation. 

Top Right- Close up of the substation 
retrofit using ASF .50-2.25 mesh on 
steel framework 

Below Left- Mesh to mesh panels are 
secured using Wedge Plugs, ANC 
Back Straps and non conductive thread
ed fasteners. 

Below Right - New Construction of a 
12-Foot Wide Double Drive Gate. 
Note the heavy jbracing to avoid sag
ging. 

Installation Pictures 

1998, 2010 ©Alabama Metal Industries Corporation. All rights of lhis invention or design are reserved. Unauthorized use of this content without express written permission is subject to legal action and will be pursued to lhe fullest extent. 
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arnica anc fence system™ 100% Non-Conductive Construction 
Using Non-Metallic Co1nponents 

New Construction 
6-Ft. High 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC .50-2.25 PANELS 

WEDGE PLUG AND ANC 
6" ~g BACK STRAP SECURE 
H-TYPE POST ~~ PANEL TO PANEL JOINTS 

L----~:"X . ~ .. G 
Xl<X:Xxx><yxxx 

POST AND PANEL DETAIL 
WEDGE PLUG AND THREADED 
FASTENER SECURE PANELS 

TO POSTS. 

PANEL TO PANEL CONNECTION 

-

x xxxxxx xx. x 

ANC .50-2.25 

• 

6'-~" ..- Y.t 

ALABAMA METAL INDUSTRIES CORPORATION 

3'-0" 

. 
GRADE 

I 

l 
3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system TM I 00% Non-Conductive Construction 
Using N·on-Metallic Co1nponents 

New Construction 
6-Ft. High 

WEDG ·F PLUG 

6" 
H-TYP EPOST 

L 

w 
ELDETAIL POST AND PAN 

WEDGE PLUG AN 
FASTENER SECU 

TOPOS 

DTHREADED 
RE PANELS 

TS. 

PANEL TO PANEL CONNECTION 

- ~ 

.. 

tt: 

-

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC 1.0-1.75 PANELS 

0<: :X -~--

:X ·:X ;(Q:~ :X :><:~ 
:%~ 00 « 
«><> X 

-~ 

WEDGE PLUG AND ANC ::X: 

BACK STRAP SECURE .::>¢<: 

PANEL TO PANEL JOINTS 
~ 

~ . . ~ 

~ ~ 

~ \'X <X 
;;:) 

o. ANC 1.0-1.75 ~ \'X ~ >¢¢ 

\'X 

" " 
X 

: 
:X-X 5:.>'6 

:>-~: >. > 

XX. 

:XX:: ~ 
~ :X: 

~:.( . :X 

<'< ¢<: 

, 

.. 
.• 

IX':X 
~ 

. -~ ,:(') ~-

~ 
:>(-:_:'..">~~ 

I I 
6'-'y." + Y." £'-Y.t + ;!./' 

•-~_j -

ALABAMA METAL INDUSTRIES CORPORATION 

T 
3'-0" 

l 6'-0" 
3'L 

. GRADE 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system ™ 100% Non-Conductive Construction 
Using Non-Metallic Components 

New Construction 
8-Ft. High 

I 
WEDG EPLUG 

L 
6" 
H-TYP EPOST 

L 

IL POST AND PANEL DETA 
WEDGE PLUG AND THREA 
FASTENER SECURE PAN 

TO POSTS. 

OED 
ELS 

PANELTO PANEL CONNECTION 

-
R 

. 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC .50-2.25 PANELS 

)< --~ 
' 

' 

~ WEDGE PLUG AND ANC 
ox BACK STRAP SECURE ~ 

1VV' ~ )N ~ 

_ PANEL TO PANEL JOINTS g 
~ .... ~ 

ANC .50-2.25 > 

f.&!• 

J 
ALABAMA METAL INDUSTRIES CORPORATION 

~ 

~ 
4'-0" 

B1:o-
' 

~i 

!< 

Q-

- - 8'-0" 

I I 

4'-0" 

I 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system TM 
100% Non-Conductive Construction 
Using Non-Metallic Components 

New Construction 
8-Ft. High 

6" 
H-TYPE POST 

L 

POST AND PANEL DETAIL 
WEDGE PLUG AND THREADED 
FASTENER SECURE PANELS 

TO POSTS. 

PANEL TO PANEL CONNECTION 

-

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC 1.0-1.75 PANELS 

~ WEDGE PLUG AND ANC 
~ BACK STRAP SECURE 

PANEL TO PANEL JOINTS 

ANC 1.0 x 1.75 

6'-Y.t + Y4" 

::8 

6'-Y.." + ~" 

ALABAMA METAL INDUSTRIES CORPORATION 

~~~ 

~ 

~ 
~: ~~ 

~:: ?~ 

gs;f8 

~: 

~ 

::~ 

~~ i~ 
~ ~~ 
~ ~-.1-= 

x·-., 
~ 

4'-0" 

:;:: ~ 
:?.: ~ 

~r.. 

~~ 
- +8'-0'' 

~ ~ I 
IZ 

~ 
~~ ~~ 
~8 
~ 

4'-0" 

I 

. GRADE 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system TM 6-Ft. New Construction on Steel Posts 

New Construction 
6-Ft. High 

r 
WEDGE PLUG 

3"0.D. 
SCHEDULE 40 PIPE 

L --... 

3"ANC 
STEEL BANOS 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC .50-2.25 PANELS 

w 'XY 

~ WEDGE PLUG AND ANC 
~ BACK STRAP SECURE 
~ PANEL TO PANEL JOINTS )( 

' ~ 8 t ~ 
~ 

ANC .50-2.25 

6'- Y,.. + y,: 6'-W + '/,.r ---

ALABAMA METAL INDUSTRIES CORPORATION 

3'-0" 

1..6'-0'' 

..ll 3'-0" 

~u 
Q 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system ™ 6-Ft. New Construction on Steel Posts 

New Construction 
6-Ft. High 

r 
WEDGE PLUG 

3" 0.0. 
SCHEDULE 40 PIPE 

L 

3"ANC 
STEEL BANDS 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC 1.0-1.75 PANELS 

6'-Y.o" + W' 

ALABAMA METAL INDUSTRIES CORPORATION 

3'-0" 

I 
I 

6'-0" 

3'-0" 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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amico anc fence system™ 8-Ft. New Construction on Steel Posts 

New Construction 
8-Ft. High 

,-----
WEDGE PLUG 

3"0.0 . 
SCHEDULE 40 PIPE 

3''ANC 
STEEL BANDS 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC .50-2.25 PANELS 

6'- Y-t" + %" 

ALABAMA METAL INDUSTRIES CORPORATION 

4'-0" 

r a·-o·· 
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ami co anc fence systen1 TM 8-Ft. New Construction on Steel Posts 

New Construction 
8-Ft. High 

r 
WEDGE PLUG 

L 
3"0.D. 
SCHEDULE 40 PIPE 

L 

3" ANC 
STEEL BANDS 

1:' 

r 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC 1.0-1.75 PANELS 

6'-~'" + Y.." 

ALABAMA METAL INDUSTRIES CORPORATION 

I 
4'-0" 

t 8'-0" 

I 
4'-0" 

I 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system ™ 6-Ft. Retrofit on Existing Steel Posts 

New Construction 
6-Ft. High 

r---
ANC STEEL 
CLAMP AND 
ANC WEDGE 
PLUG SECURE 
PANEL TO 
POST WITH 
3/8" X 2" 
THREADED 
FASTENER 

L-
EXISTING 
SCHEDULE 40 
POST 

1 

.......... 

L __ _ 

~ 

f' 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC .50-2.25 PANELS 

KX ;;<,;< 
:;<..;, 

\.><~ 

><;) ~ 

WEDGE PLUG AND ANC VI. ,/'-, 

BACK STRAP SECURE "" '><" 
PANEL TO PANEL JOINTS ,/'-,~ 

vv>v' , ' 

~ C• ~' ~X '"" u L 

'" 
('x 

"'· 
ANC .50-2.25 VI 

i'Q' 

:>><: ~ t)< 

X ><;) 
')N';( 

~ 
'V' 

'V' IV' 

x .x. "" _,.,. ... "lhc:~~ :)(..)0< · ·" 

~-----10' .. 0''-------------10'~0"-----

ALABAMA METAL INDUSTRIES CORPORATION 

. ·y· 

m .. 

3'-0'' 

6'-0'' 

('S< 

~ 
·} 3'-0" 

. 
~ ~ 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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a1nico anc fence system ™ 6-Ft. Retrofit on Existing Steel Posts 

New Construction 
6-Ft. High 

ANC~ I ~=~ 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC 1.0-1.75 PANELS 

CLAMP AND fQ~ ~ v 

ANC WEDGE I V' WEDGE PLUG AND ANC 
PLUG SECURE 1 ~ ~ BACK STRAP SECURE 
PANEL TO ~ ~ PANEL TO PANEL JOINTS 
POST WITH j" ~ 
3/B"x 2" I 
THREADED 1 Q< ~,g~ K)'"'"""xxxxxxxx 

FASTENER xxxxxxxxxxxx. L - vv N' )( ANC 1.0-1.75 

"'------ 10'-0"---- - ------10'-0" - - ---

ALABAMA METAL INDUSTRIES CORPORATION 

3'-0'' 

3'-0" 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system TM 8-Ft. Retrofit on Existing Steel Posts 

New Construction 
8-Ft. High 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC .50-2.25 PANELS 

r--1~~~~~1111111111111111 ANC STEEL 
CLAMP AND 
ANCWEDGE 
PLUG SECURE 
PANEL TO 
POST WITH 
3/8" X 2" 
THREADED 
FASTENER 

L 
EXISTING 
SCHEDULE40 
POST 

L 
'-------10'-0"------------10'-0''-----

ALABAMA METAL INDUSTRIES CORPORATION 

4'-0" 

8'-0'' 

4'-0" 

3245 Fayette Avenue u Birmingham, AL 35208 u 800/366-2642 u Fax 205/786-6527 u www.amico-securityproducts.com 
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ami co anc fence system ™ 8-Ft. Retrofit on Existing Steel Posts 

New Construction 
8-Ft. High 

STEEL 
PAND 

WEDGE 

ANC 
CLAM 
ANC 
PLUG 
PANE 
POS 
3/8" X 

THR 
FAST 

SECURE 
L TO 

TWITH 
2" 

EADED 
ENER 

L -
TING 
EDULE 40 

EX IS 
SCH 
POST 

L 

~ 
~ 

""' 

-~ ~ ~ 
~ 

....-! -' ~ 
t 

~ 
1Sl' 
~>s: 
iV' 

~ 
~ 
~ 

a::;:;; 

ANC NON-CONDUCTIVE FENCE SYSTEM™ 
ANC 1.0-1.75 PANELS 

r.;x;; ;;r<, 
~ 

!"i" x.x.> .. )&VJV<.Y\i ~~~ 23&<' eX ~~ 
iV' :9' "" ~ :>· (X 6( :X X" .,.._; 
!"i" »' ~5< R:s; K !X ~.ex 

~ ~- -~~ ~ ~ ~ 5 ~ """' 
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amico anc fence system™ 

PART 1 - GENERAL 

1.01 DESCRIPTION OF WORK 
Included work not limited to the supply and installation of an electrically non-conductive 
I reduced radar reflective barrier as specified below. 
1.02 SUBMITTALS 
Product Data: Submit manufacturers' specifications, ANC Non-Conductive Fencing 
literature and samples as required prior to ordering. 
1.03 QUALITY ASSURANCE 
Certified and Approved Dealer /installers shall provide experienced Installation crews 
to install the ANC Fence System as specified. 
1.04 STORAGE AND HANDLING 
Materials shall be stored in such a manner to ensure proper ventilation, drainage and 
to protect against damage from weather, vandalism and theft In event of any freight 
damage, note damage on the freight bill and contact manufacturer immediately. 

PART 2 - PRODUCTS 

2.01 MANUFACTURER AND ACCEPTABLE PRODUCT 
The Electrically Non-Conductive mesh panels shall conform with material specifications 
as manufactured by Alabama Metal Industries Corporation (AMICO), Birmingham, AL. 
Security Products Department: 
Telephone 800/366-2642 or email ancfencing ancfencing@amico-us.com 
2.02 MATERIALS 
The materials used to manufacture the ANC Fence System are not covered under any 
ASTM standard at this time. The materials and accoutrements for this fencing system 
are unique. All panels. fittings and methods of securing are of a design implemented for 
the purpose of creating a barrier that does not conduct electricity and greatly reduces 
the barriers radar signature. All design, construction and components shall be approved 
by the owner to meet the desired level of non-conductivity and electromagnetic wave 
transparency. 

ANC System Specification 

2.03 NON-CONDUCTIVE FENCING 
A. NEW AND RETROFIT CONSTRUCTION 
Depending upon grounding conditions and requirements new non-conductive fence 
panels may be installed utilizing either non-conductive framework or schedule 40 I 
SS-40 steel framework. 
B. Existing metal fence framework may be Incorporated into the non-conductive fence. 
Existing fence posts of a suitable strength and height may be retrofitted using AMICO 
non-conductive panels, metal fittings and metal fasteners. Any existing chain link fabric, 
barbed wire or barbed tape must be removed since these metal items will conduct 
electricity throughout the fence line. 
2.04 RADAR AND AIRPORT APPLICATIONS NEW CONSTRUCTION 
All panels, posts, fittings, fasteners and accoutrements used with the intent of minimizing 
the radar signature of the barrier shall be non-metallic. 
2.05 FINISH 
The thru color finish does not require painting. The standard color Is 
dark gray. Request information on custom colors. The finish will not rust or corrode, 

PART 3 - EXECUTION 

3.01 INSTALLATION 
A. Installation and lay-out of the job shall be approved by the owner orgenerai contractor 
prior to installation. 
B. ANC Fencing must be Installed using AMICO non-conductive panels, fittings and 
installed by AMICO Certified and Approved Dealer /Installers. 
C. Where possible fence post spacing shall be spaced to allow each panel to join on a 
post. If two or more panels are used to attain a certain barrier height the panels ends 
shall be staggered for added strength and security. 
D. Vertical joints must be staggered on the ANC .50-2.25 mesh panels and is preferred 
on the ANC 1.0-1.75 mesh panels. 
E. Follow the fittings useage tables for each type of application whether the application 
be 100% Non-Conductive non-metallic or using steel framework to assure safety and 
security. 
F. Follow the cutting, sealing and safety information on pages 2 and 20 of this publication. 

1998, 2010@ Alabama Melallndusllies Corporation. All rlghls oflhis invention Of design are reserved. Unauthorized use of this conle~t \vithout express written permission is subject to legal action and will be pursued to the fullest exlenl. 
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amico anc fence systemTM Gates 

100% ANC Non-Conductive Fence Construction. ANC Non-Conductive Gates are available in leaf widths up 
to 10-feet allowing a gate opening of 20-feet 

Lower Left- Single leaf swing gate using steel gate 
frames, steel fittings and gate hinges. Available in 
3-ft. and 4-ft. widths x 6-ft and 8-ft. heights. 
Custom sizes are available on request. 

Lower Right - Double drive gates using steel gate 
frames, steel fittings and gate hinges.are available 
with leaf widths up to 8-ft. allowing 16-ft. opening 
e.g. 16-ft. double drive gates. 

These steel frame gate design as shown must 
be approved by the owner's grounding 
engineer. 

1998, 2010 ©Alabama Metal Industries Corporation. All rights of this invention or design are reserved. Unauthorized use of this content without express written permission is subject to legal action and will be pursued to the fullest extent. 
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ami co anc fence system TM 

The preferred shop or job site method of cutting panels is with a carbide tip blade 
in a circular saw. When drilling holes in posts use a carbide tip drill bit. 

Follow the following Safety and Installation Guidelines: 
1. Support panel securely so it will not flex or shift during cutting. 
2. Mark cuts clearly and carefully. 
3. Use even steady pressure when cutting. Excessive pressure may cause heat and 

or ragged edges. Replace dull blades to prevent heat buildup. 
4. Sand all cut edges. Open grit sandpaper on a high-speed sanding wheel provides 

best results. Use #20 sandpaper for fine sanding and #16 sandpaper for fast 
sanding. Use light, even pressure to prevent uneven surfaces. 

5. Use an AMICO seal kit to coat all cut, drilled or sanded surfaces. This is 
recommended to prevent water absorbtion and corrosive chemicals from reaching 
exposed glass fibers. 

6. Carefully read and follow the instructions included with the sealing kit. 
7. Carefully read the Material Safety Data Sheet (MSDS). If you do not have a 

MSDS, contact AMICO prior to fabricating. Individuals with respiratory ailments 
should not fabricate ANC products. 

8. Observe common safety precautions when using cutting tools. Always wear 
gloves when hand.ling ANC products. Wear approved safety glasses or goggles 
to protect your eyes and a respirator (mask) to reduce inhalation of dust. 
We recommend the use of a NIOSH/MSHA approved mask for dust with a permissible 
exposure limit (PEL) of not less than 0.1 mg/M3. 

9. Dust from cutting ANC products can cause skin irritation. Wear long sleeve clothing 
to reduce dust from coming into contact with skin. If cutting products causes difficulty 
in breathing or excessive skin irritation, stop immediately and consult a physician. 

10.0bserve common safety precautions when using the Sealing Kit. Read and follow 
instructions enclosed in the kit prior to using. Always wear safety glasses and 
protective clothing when working with ANC products or using a Sealing Kit. Do not 
allow resin or catalyst to come in contact with skin. 

Cutting and Sealing Panels 

1998, 2010 ©Alabama Metal Industries Corporation. All rights of this invention or design are reserved. Unauthorized use of this content wiUlout express written permission is subject to legal action and will be pursued to the fullest extent. 
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amico anc fence system™ Installation Picture 
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TO: 
FROM: 
DATE: 
RE: 

CITY OF LEWISTON 

Department of Planning & Code Enforcement 

Planning Board 
David Hediger, City Planner 
October 22, 2015 
October 25, 2015 Planning Board Agenda Item IV(b) 

Lewiston 
bOt~ ;mr 

2007 

Request by the Lewiston School Department for a capital expenditure not included in the 
2016 Lewiston Capital Improvement Program of an estimated $1.7 million for the addition 
and equipping of six new classrooms at Farwell Elementary School. 

Pursuant to Article VII, Sections 4(£) of the Zoning and Land Use Code, the board shall review 
and make a recommendation to the city council with regard to all capital expenditures costing 
$100,000.00 or more which are not included in the annual capital program. 

Lewiston Public Schools is seeking the support of the Planning Board to build and fund a 6-
classroom structure adjacent to the Farwell Elementary School. The School Department's e 
Facilities Committee has unanimously endorsed adding 6 permanent classrooms at Farwell to be 
available for August 2015. On October 19, 2015 the School Committee unanimously adopted 
the following resolution: 

Move to authorize the Superintendent to seek Planning Board and City Council approval 
to provide with the construction and financing of a six classroom building adjacent to 
Farwell Elementary School at an estimated cost of $1.7 million for occupancy no later 
than August 2016 and with funding through emergency LCIP or other mechanism as 
determined by the City Treasurer. 

Reference should be made to documentation provide by the School Department. 

ACTION NECESSARY: 
Make a motion pursuant to Article VII, Sections 4(£) of the Zoning and Land Use Code to 
send a favorable recommendation to the City Council for a capital expenditure at an 
estimated cost of $1.7 million for the construction and fmancing of a six classroom building 
adjacent to Farwell Elementary School for occupancy no later than August 2016. 

pbcommenls l 02620 15LCIPFarwell.doc 
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10/21/15 

To: Lewiston Planning Board 

From: Bill Webster, Superintendent 

Re: Facilities Plan, Enrollment and Recommendation to Add Six Elementary Classrooms at Farwell 

Lewiston Public Schools is seeking the support of the Planning Board to build and fund a 6-classroom 

structure adjacent to the Farwell Elementary School building. This updated memo is intended to 

accompany the enclosed PowerPoint presentation and 6 attachments, all of which are described below. 

2011 Facilities Plan -

In September 2011 the School Committee unanimously approved the Facilities Plan drawn up by the 

Facilities Committee. This plan is included here as Attachment I and has been updated for the status of 

all the proposed projects. Of the major projects listed, most have been completed and include the 

takeover of the Multi-Purpose Building, the renovation and expansion of Lewiston Middle School and 

the expansion of McMahon Elementary School. Open projects include the new state-funded elementary 

school project and the replacement of the Montello roof. The major project not done was the addition 

of two portables at Martel because of the new school project. 

There were severa l smaller projects not in the original plan that were subsequently authorized by the 

School Committee and completed. These include the expansion of the Farwell parking lot, the new 

Montello entrance and corridor and restroom upgrades, gym bulb replacements, and waterproofing the 

exterior walls of LHS, Dingley and LMS. 

Enrollment Update 

While our enrollment numbers fluctuate daily, the attached schedule clearly shows the magnitude of 

the recent enrollment increase. Attachment II compares our enrollment by grade for September 30, 

2015, last December's projection and for October 1, 2014. In total, we projected an increase of 122 and 

experienced an increase of 263, which is 141 students above the projection. Interestingly, our K 

enrollment is down 16 from last year and virtually identical to what was projected. 

As suggested in the PowerPoint, our unexpected enrollment increase is the result of a rapid increase in 

newcomers moving to Lewiston and that this trend will be capped in part by the availability of rental 

housing. 

Updated Enrollment Projections and Addit ional Classrooms Needed 

For the th ird time, professional demographers have demonstrated an inability to accurately project 

Lewiston's school enrollment. This most recently occurred in the December 2014 projection referred to 

above. Attachment Il l is our in-house projection going through 2026. These numbers include this 

September's unexpected jump in enrollment, but assume there will not be a continuation of growth 

from outside of Lewiston. 



Memo re Facilities, Enrollment and New Classrooms 

Below are some of the takeaways from this latest projection: 

• Our present enrollment of 5,515 will continue to grow over the next several years to a peak of 

roughly 5,900. Much of the growth will be at Lewiston High School as our larger elementary 

classes make their way up through the grades. 

• We presently need 10 classrooms at the elementary level to meet the desired average 

classroom size, and our elementary needs will peak in 2020, one year after the expected 

opening of the new elementary school. 

• Lewiston High School could use as much as 12 additional classrooms this year, but that number 

will drop over the next two years as the existing senior and junior classes are larger than the ih 
and 8th grade classes in LMS. The need for additional high school classrooms will grow again 

beginning in 2019, and enrollment will peak at over 1,500 students in 2024. 

• Our recent middle school renovation and expansion will presently accommodate the expected 

increase in students. 

Draft of 2015 Facilities Plan 

Using the classrooms needed projection above, the Facilities Committee has unanimously endorsed the 

Facilities Plan in Attachment IV. These recommendations include: 

• Adding 6 permanent classrooms at Farwell to be available for August 2015. 

• Working with the City about possibly expanding our presence in the Lewiston Armory to house 

an alternative education program for 80 freshmen who are not proficient. 

• Assuming voter approval in June 2016, completing the new state-funded elementary school 

project for opening in September 2019. The new school will house students from the present 

Martel and Longley schools. 

• Leaving open the ultimate future use of Longley and Martel. Options include using either school 

as a the site for an experiential high school program serving as many as 150 students beginning 

in 2019 or 2020. Another option for Longley would be for relocation and expansion of all district 

prekindergarten classrooms, freeing up classroom space in all remaining elementary schools. 

Desired Outcome 

The key issue right now is your consideration of supporting the addition of 6 classrooms at Farwell to be 

available for August 2016. Attachment V includes a possible rendition of the classroom, which would be 

a separate structure adjacent to Farwell Elementary School. Attachment VI shows the proposed 

placement of the structure on the property. 

I request your support for this project for the following reasons: 

• As shown in the PowerPoint, Farwell is the only elementary school in which we could add 6 

classsrooms without needing expect non-classroom space such as the gym and cafeteria. 

• This year we added a 3'd classroom for Farwell's kindergarten and 1st grade. The additional 

classroom space will allow the addition of Farwell's first prekindergarten room (presently done 



IWeitlO re Facilities, Enrollment and New Classrooms 

at Montello, where there is a waiting list) and expansion of grades 2 through 6 from two 

classrooms at each grade level to three classrooms at each grade level. 

Page 3 

• These additional rooms will expand the capacity of Farwell to roughly 480 students, still the 

smallest LPS elementary school after Longley and Martel are combined in the new school. · 

• The additional space will help LPS reduce elementary class size throughout the City using school 

choice decisions to be more in line with the goal of a maximum of 22 students per elementary 

class, provided that we do not experience another unexpected increase of newcomers. 

• These six additional classrooms will also serve as insurance in the event that Lewiston continues 

to experience further increases in elementary school enrollment. 

Funding Options 

Attachment VII presents two funding and construction options. Option A is funding for a leased, 

modular facility that would be partially funded by the State of Maine under DOE's leasing support 

program. The program provides leasing support for up to $8 per square foot for 5 years. A leased 

facility, however, is expected to be removable. 

Option B represents bonding for a permanent facility would potentially match the life expectancy of the 

existing building. It is less costly in the initial years but more costly over the full term of the financing. 

School Committee Action 

On October 19th the School Committee unanimously adopted the resolution below. The total amount 

was based upon a leasing option after discussion with the City Treasurer. This decision could be 

revisited based upon feedback by the Planning Board and/or City Council. 

Move to authorize the Superintendent to seek Planning Board and City Council approval to provide with 

the construction and financing of a six classroom building adjacent to Farwell Elementary School at an 

estimated cost of $1.7 million for occupancy no later than August 2016 and with funding through 

emergency LCIP or other mechanism as determined by the City Treasurer. 



INTRODUCTION 

Lewiston Public Schools 
10-Year Facilities Plan 

September 7, 2011 
With Updated Status as of 10/2015 

Unlike most school districts in Maine, Lewiston school-age enrollment is expected to increase 
approximately 2% per year over the next decade. This will necessitate the construction of 

additional classroom space as our schools are essentially at full capacity today. This facilities 
plan represents a roadmap to meet our classroom needs. Facilities Committee members include 
Shawn Chabot, Bruce Damon, Dean Flannigan, Tom Hood, Ronnie Paradis, Joe Perryman, Paul 
St. Pierre, Bill Webster and Steve Whitfield. 

ENROLLMENT PROJECTIONS 

Twice in the last decade Lewiston Public Schools has contracted with Planning Decisions 

Consultants Group of South Portland to perform 1 0-year enrollment projections in conjunction 
with our two most recent construction projects. The usefulness of their work is in question, 
however, as our student counts have been materially above their forecasts each year. The firm 
was challenged, no doubt, by the unpredictability of immigration patterns and larger family sizes 
typical in our New Mainer population. 

We are left with how best to forecast our student trends. Rather than working with Planning 
Decisions (the only such firm in Maine), one reasonable approach is to assume a long-term 
continuation of our present elevated kindergarten enrollments. Approximately 465 children are 

entering kindergarten this year, and this also is similar to last year's figure. If this trend 
continues indefinitely, Lewiston student enrollment will increase by 1,000 over the next decade. 

CLASSROOM NEEDS 

Average classroom size in Lewiston is already a little over 20 students. This figure will likely 
continue to increase as our schools deal with expected enrollment growth, long construction 

timelines, budget constraints and future uncertainties. A key question is when should we 
construct a new classroom as building rooms to accommodate a peak, rather than sustained 
enrollment, is an undesirable use of public funds. Here we are using the conservative 
assumption that a new classroom should be added to accommodate every additional 25 students. 
This then suggests that Lewiston will need another 40 classrooms over the next 1 0 years. 
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FACILITIES PLAN 

The table on the last page of this report presents enrollment projections and classrooms needs 
through 2024, when enrollment projections stabilize under the assumption listed. Below is a 

tentative plan to provide the necessary space. 

School Completion #of Rough 
Committee Date Project Description Rooms Cost 1012015 

Decision by Estimate 
Status 

September December Replacement of Longley boilers and 
485,000 Completed 

2011 2011 conversion to natural gas -
September January 

Energy audit of Lewiston High School 40,000 Finished 
2011 2012 

-
C onversion 

November March 2012 
Phase 1 architectural and engineering - 75,000 Completed 

2011 
review of Lewiston Middle School 

Annual capital maintenance and 
improvement plan (We are researching 

April 
August 2012 

this further by asking the question what - 200,000/yr In budget. 
2012 level of annual funding is needed to 

maintain our existing facilities, fields 
and playgrounds.) 

May 2012 August 2012 
Replacement of Montello lockers and - 100,000 Completed 
hallway improvements 
Add two portable classrooms at Martel. 

May 2012 August 2012 A lease on an additional parking area 2 50,000 
Not done 

has already been secured. 
With City approval, take over City 

January 
space in the multi-purpose building for 

August 2012 prekindergarten space, freeing up 4 200,000 Completed 
2012 

classroom space at Geiger McMahon, 
and Montello. 

January 
August 2013 

Construction of new McMahon 
8 3,500,000 Completed 

2012 gymnasium and additional classrooms 

May 2012 
Multi-year 

LMS Improvements. 8 4,000,000 Completed 
project? 

May 2013 August 2013 Add two portable classrooms 2 50,000 Not done 

May 2014 August 2014 Replacement of Montello Roof - 600,000 Being done 

May 2015 August 2015 
Addition portables needed prior to 

4 Converted 
completion of new school project. other rooms 

New school project State funded. The 
January 

August 2016 
project planning process over the next 19 net 

30,000,000 In-progress 
2014? two years will determine whether or not addition 

this project replaces one or two schools. 

January August 2019 
New classrooms and performing arts 

8 ??? Future 

2017? 
space at Lewiston High School 
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The major additional completed projects that were not in original Facilities Plan include: 

1. New Montello entrance and corridor and restroom upgrades 
2. Expansion of Farwell parking lot 
3. Expansion of Lewiston Adult Education into former Multi-Purpose Building space 
4. Various room projects throughout the district to add classroom space 
5. Gym bulb replacements 
6. Waterproofing the exterior walls ofLHS, Dingley and LMS. 
7. Upgrade of door locks in all classrooms. 



10/22/2015 9:58 
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ProjectE!d '15 over 
Enr.,QJ~ot _,(;)9/30/2.0~5 Pro:j:gcte_Q 1J)/01/2(il4!4 ov.er '14 ' 1:~ P""e.r '14 projeeted 

PreK 267 273 247 26 20 -6 
K 452 455 468 -13 -16 -3 
1 475 446 415 31 60 29 
2 430 403 444 -41 -14 27 
3 433 438 433 5 0 -5 
4 429 425 424 1 5 4 

5 406 422 388 34 18 -16 
6 382 383 358 25 24 -1 

Elementary 3274 3245 3177 68 97 29 
7 363 346 347 -1 16 17 
8 345 327 327 0 18 18 

LMS 708 673 674 -1 34 35 
9 356 330 338 -8 18 26 

10 346 338 385 -47 -39 8 
11 372 377 307 70 65 -5 

12 360 293 281 12 79 67 
LHS 1434 1338 1311 27 123 96 

Other 99 120 90 30 9 -21 

Total 5515 5376 5252 124 263 139 
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1st 
2nd 
3rd 
4th 
5th 

6th 
Elementary Total 
7th 
8th 
LMSTotal 
9th 
10th 
11th 
12th 
LHS Total 
Outplaced & Alt 

TOTAL 

Elementary Increase 
LMS Increase 
LHS Increase 
Annual Increase 

2014 
247 
468 

415 
444 
433 
424 
388 

358 
3177 

347 
327 
674 
338 
385 
307 
281 

1311 

90 
5252 

2015 
267 
452 

475 
430 
433 
429 
406 

382 
3274 

363 
345 
708 
356 
346 
372 
360 

1434 

99 
5515 

97 
34 

123 
263 

Lewiston Public Schools 
Enrollment Projection and Addit ional Classrooms Needed 

2016 
300 
450 
449 
472 
427 
430 
426 
403 

3357 
380 
361 
741 
327 
338 
328 
353 

1346 

99 
5543 

83 
33 

-88 

28 

2017 
300 
450 
447 
446 
469 
424 
427 
423 

3386 
400 
378 
778 
342 
310 
321 
311 

1284 

99 
5547 

29 
37 

-62 
4 

2018 
300 
450 
447 
444 
443 
466 
421 
424 

3395 
420 
398 
818 
359 
324 
294 
304 

1281 

99 
5593 

9 

40 
-3 

46 

2019 
320 
450 
447 
444 
441 
440 
463 
418 

3423 
421 
417 
838 
378 
341 
307 
279 

1305 

99 
5665 

28 
20 
24 
72 

2020 
320 

450 
447 
444 
441 
438 
437 
460 

3437 

415 
418 
833 
396 
359 
323 
291 

1369 
99 

5738 

14 
-5 

64 
73 

2021 
320 
450 
447 
444 
441 
438 
435 
434 

3409 
457 
412 
869 
397 
376 
341 
306 

1420 
99 

5797 

-28 
36 
51 
59 

2022 
320 
450 
447 
444 
441 
438 
435 
432 

3407 
431 
454 
885 
391 
377 
357 
323 

1448 

99 
5839 

-2 

16 
28 
42 

2023 
320 
450 
447 

444 
441 
438 
435 
432 

3407 
429 
428 
857 
431 
371 
358 
339 

1499 

99 
5862 

0 

-28 
51 
23 

2024 
320 
450 
447 

444 
441 
438 
435 
432 

3407 
429 
426 

855 
406 
409 
352 
340 

1507 
99 

5868 

0 

-2 

8 

6 

by Bill Webster 

2025 
320 
450 
447 

444 
441 
438 
435 
432 

3407 
429 
426 

855 
404 
385 
388 
334 

1511 
99 

5872 

0 

0 

4 

4 

2026 
320 
450 
447 

444 
441 
438 
435 
432 

3407 
429 
426 
855 
404 

383 
365 
368 

1520 
99 

5881 

0 

0 

9 
9 

i~eded Eie-; Ro~~-----lO--i4--l5---iS--l6---i7--l6---i6--l6---i6--1.6--i61 
:Farwell Expansion 6 6 6 6 6 6 6 6 6 6 6: 
1New School {Net Increase) 15 15 15 15 15 15 15 151 
IShortfall {Surplus) 10 8 9 9 -5 -4 -5 -5 -5 -5 -5 -51 
~~~~LHSR~o-;~-----l2 ___ 8 ___ s ___ s ___ 6 ___ 9 __ l2 ___ i3--16 ___ i6--16--i61 
:Armory Rooms 4 4 4 4 4 4 4 4 4 4 4~ 
tlongley Conversion 16 16 16 16 16 16 16 
IShortfall (Surplus) 12 4 1 1 2 -11 -8 · -7 -4 -4 -4 -41 ·-----------------------------------------------------· 



Lewiston Public Schools by Bill Webster 

Enrollment Projection and Additional Classrooms Needed 

(1) Assumes 1 new preK class in "16 & '19, K class of 450 each yr, 0.5% move-out rate 1st-8th, & 5% LHS dropout rate each yr. 



DRAFT 

FACILITIES PLAN 

October 5, 2015 

School #of Rough 
Committee Completion Project Description Class- Cost 
Decision by Date rooms Estimate 

Addition of 6 permanent classrooms at 
October 

August 2016 
Farwell. This wiiJ expand Farwell capacity to 

6 1,700,000 
2015 bouse three classrooms per grade level and 

expand enrollment from roughly 360 to 475. 
Take over Armory 2no floor allowing for at 
least 4 additional classrooms to house 

April2016 August2016 alternative education program for freshmen 4 100,000 
who are not proficient. This work may be 
fully funded by grant. 

April2016 
September Add sidewalk for pedestrians to walk safely 

10,000 
2016 from Geiger parking lot to school 

September Air condition the LHS library and Martel 
April2016 

2016 
space. These are the only school libraries not 180,000 
presently with air conditioning. 

April2017 
Summer 

Repave Montello parking Jot. 80,000 
2017 

April2017 
Summer 

Replace/repair Dingley roof 150,000 
2018 

-

April2017 
Summer Replace Longley windows, add insulation and 

450,000 
2018 paint building exterior. 

New elementary school project that will be 
State funded if approved by voters in June 
2016. School will be located in Franklin 
Pasture and pick up the students presently at 

15 net 
Completed August 2019 Martel and at Longley. Capacity of school is 

addition 
30,000,000 

planned for 888 students. Tentative plan is 
for Longley to be used for high school 
programming and Martel to be closed and 
turned over to the City. 







LPS FARWELL Additional 6 Classroom -Build/Financing Options 
Assumptions 

Lease Interest Rate 3.20% (per quote 10/2/15 GSB) 

Leased Term 5 years 

Prine Pymt 

Bond Interest Rate 

Bond Term - option 1 

Bond Term- option 2 

Annual 

2.70% 

10 

15 

(per estim H Hunter) 

years; lmprovments only 

years; Bldg only or entire project 

·OPTION A · Modular Build, Leas~ Buildi,2,g,..!Q. yr bond for impJovements 

Structure Improvements TOTAL 

COST $ 1,200,000 $ 476,000 $ 1,676,000 

Drawdown FY16 $ $ 135,000 

Drawdown FY17 $ 1,200,000 $ 341,000 

Annual P&l $ 255,352 $ 54,951 

Total Interest Cost $ 76,762 $' 73,507 $ 150,269 

MDOE Leased Space 

Program $8 psf I 5yrs $ (307,520) $ (307,520) 

Total estimated cost including debt service interest $ 1,518,749 

First payment FY16-17 FY17-18 

Last payment FY20-21 FY27-28 

Note: lease payments due at beginning of period 

MDOE Lease Subsidy FY18 • FY22 

Annual Etf.ect on Oeerating_ Budg_et: Annual Total 

Year 1 (FY16-17), lease only $ 255,352 $ . 255,352 

Yrs 2-5, lease, MDOE subsidy, bond P&l $ 248,799 $ 995,196 

Year 6, MDOE subsidy, bond P&l $ {6,553) $ (6,553) 

Years 7- 11, bond P&l $ 54,951 $ 274,754 

$ 1,518,749 

'OPTION 8 • Stick Build, 15 yr bond for Building and Improvements 

Structure Improvements TOTAL 

COST $ 1,440,000 $ 456,000 $ 1,896,000 

Drawdown FY16 (estim) $ 1,240,000 $ 291,000 

Drawdown FY17 $ 200,000 $ 165,000 

Annual P&l $155,395 

Total Interest Cost $434,927 $ 434,927 

Total estimated cost including debt service interest $ 2,330,927 

First payment FY17-18 

Last payment FY32-33 

Annual Etf.ect on Oeerating_ Budg_et: Annual Total 

Year 1 * $ $ 
Years 2- 5, bond P&l $ 155,395 $ 621,580 

Years 6- 16, bond P&l $ 155,395 $ 1,709,346 

$ 2,330,927 

*Assumes bond sold in first FY with first debt service In second FY 

FY17- FY21: $ 1,250,549 

$ 1,531,000 

$ 365,000 

FY17 • FY21: $ 621,580 



U'lex,.P-ected ----~~-------1~ 

* Why the increase? 

* What does this suggest for future enrollment 
and for class size? 

* How do we provide appropriate facilities for 
students? 

* What impact does this have on our plans for a 
new elementary school? 

10/22/2015 

1 



* One recent week Lewiston schools registered 
30 new students and another 15 students 
moved away. 

·~ The overall message in this data is still clear. 

4,soo · ··-· ..... ~·-·-··-·-"t-···--~. 

6 I,J""fJ;.o..II'IIAA.:~ 200 8 20 10 2012 2014 2016 2018 lOl O lOll 1024 2026 

f9/1/14 to 8]31 /15 168* 

72 

9/1/12-/8/31/13 54 

102 
•The majority of thes.t children arrlvtd late spring or tills summer. 

i 1~~~~ chlldren w ere recorded :tter 81)1/15. 

10/22/2015 

2 



c_Quntcy gf Qr:igio 
24 Angola 

21 5 Somalia 
14 6 Djibouti 
10 0 Kenya 
8 6 Burundi 
6 0 Ethiopia 

i 5 5 Central African Rep .. 
. 102 46 

j\,IW\SfOfo,.A"<t'~ 

Fal12015 

Fal12014 

Difference 106 

* Vacancy rate estimates are around 3% to 4%. 

* Lewiston may have the capacity to house another 
1,ooo or so children in rental housing. 

* Newest projection increases enrollment by a 
maximum of 400 students. 

10/22/2015 

3 



1006 1008 1010 lOU 1014• 1016 10t8 1010 2021 1014 1016 

6 .... ..,.,P.. .. f•IAUt~Ji 

• t.MSlO"Il::"SC= 1016 2017 1018 101~ 1010 lOll lOll 1013 1014 lOlS 1016 

' . 
• r ... ~~~·~~·t:1t~~;-~~:.~f, .. , .. ~~ ~;,r:-,Yu"'li._:~~i~)~A~~~ ~~\' 
~· : 

Sdloc>l 

f<lrwell )60 1".!0 

Geiger 720 740 -~0 

Longley 400 410 -\0 

Martel 320 :no -10 

McMahon 720 660 60 

Montello 720 780 -60 

1·360 ,p 8o So 

• Without consideration of number of classrooms. 

10/22/2015 

4 



* Will allow addition of preK room and 3 
classrooms at each grade level. 

* Will he I p LPS maintain, if not reduce, 
elementary class size throughout the City using 
school choice decisions. 

* 6 new classrooms w ill serve as insurance for 
further unexpected enrollment increases. 

March 2015 2,l)1.8 131 22.4 

Actual Fall 2015 J,007 1}8 l1.8 

Profected Fall 2016 3.0~] 139 u.o 144 21.2 

With another 100 3,157 139 22.7 144 21.9 
students 

Projected Fall 2019 ),10) 150. 21,] t5S 20.0 

With another 300 ).403 1so• ll-7 155 u.o 
_s~ts 

•Numb~r of addltion31 dassrooms in new school ls yet-to·be finalized. 

10/22/2015 

5 



~ Financed through a lease expected to be partially 
funded by State support. 

" Modular could be removed once new school opens, 
assuming that elementary enrollment does not spike 
further. 

• Construction would start this school year for 
completion by August 2016. 

* The 2014LMS expansion and renovation raised the 
capacit y of lMS to handle the expected peak 
enrollment of ass. 

• High school enrollment will peak at over 1,500 
students in 2023. Capacity is, perhaps, a maximum of 
1,400. 

10/22/2015 

6 



are 
classrooms at the Armory incnldllh~!.tQ•!l!_~~w;il!t4!nl3l~'e 
program tor 80 freshmen who are not n r n.finPI'!t-

• Longley Elementary and Martel Elementary schools will be 
available space in the Fall of 2019 if the new school opens on 
schedule. One option is a new experiential program for 150 
or so high school students. 

• Present enrollment of Longley and Martel is 750. 

" New school is designed for 888 students. 

• Farwell expansion and new school will increase elementary 
capacity by over 300 student s. Latest projection has a 
maximum 150 student increase. 

Questions 

and 
Answers 

10/22/2015 

7 



Demographic 
Study Projection 

Actual 

* Why the increase? 

Enrollment 

5,374 12.2 

5,515 

141 

* What does this suggest for future enrollment 
and for class size? 

* How do we provide appropriate facilities for 
students? 

* What impact does this have on our plans for a 
new elementary school? 

10/22/2015 

1 



,. Enrollment Numbers Cba_og_eJLail.y 

" One recent week Lewiston schools registered 
30 new students and another 15 s tudents 
moved away. 

* The overall message in this data is still clear. 

1010 1011 1014 1016 1018 1010 lOll 1014 1016 

;9/1/14 to 8/31/15 168* 

72 

54 

19; 
•The maJority of t.htse children arrived latt sprtng or chis sutnmer. 

a..· Another l S mlldrtn wert rtcord"1 after Bf31/1s. 
M U'Wim.W~ • 

10/22/2015 

2 



UL<:nil'(irea Er.o.mMain.e ~~ 
38 24 Angola 
21 5 Somalia 
14 6 DjiBouti 
10 o Kenya 
8 6 Burundi 
6 _ o Ethiopia 
5. 5 S.,entral African Rep. 

102 46 
i i:t.-.\\'l(lo.;JIUS(~ 

Fall2015 

Fall2014 

'Difference 106 

*Vacancy rate estimates are around 3% to 4%. 

* Lewiston may have the capacity to house another 
1,000 or so children in rental housing. 

* Newest projection increases enrollment by a 
maximum of 400 students. 

10/22/2015 

3 



2006 200& 2010 l:01l 2014,., 2016 2018 2020 1022 2024 1016 

.ll"Y."'O.!l' .. ,'I,C,II.~ 

Longley 

Martel 330 

McMahon 77.0 660 

Montello ]lO 780 

~,360 _3,18~ 

•Wlthoutc.onslderadon of numbe.r of dnsrooms.. 

•10 

6o 

-6o 

So 

10/22/2015 

4 



* Will allow addition of preK room and 3 
classrooms at each grade level. 

* Will help LPS maintain, if not reduce, 
elementary class size throughout the City using 
school choice decisions. 

* 6 new classrooms will serve as insurance for 
further unexpected enrollment increases. 

"" AYe <liss-
StudenU rooms Size 

_March 2015 2,928 131 ~2.4 

Actual Fall2015 ),007 138 21.8 

Projected Fall 2016 ,,057 '39 22.0 144 21.2 

With another 100 },157 139 22.7 144 21.9 
students 

Projected fall 2019 ),10) 150* 11.7 155 ?o.o 

With another 300 3,403 150* 22-7 155 22.0 
students 

.. Number of ~ddftlonal dassroom s In new sdloolls yet-to-be finalized. 

10/22/2015 

5 



• Financed through a lease expected to be partially 
funded by State support. 

• Modular could be removed once new school opens, 
assuming that elementary enrollment does not spike 
further. 

• Construction would start this school year for 
complet ion by August 2016. 

• The 2014 LMS expansion and renovation raised the 
capacity of LMS to handle the expected peak 
enrollment of aas. 

• High school enrollment will peak at over 1,500 
students in 2023. Capacity is, perhaps, a maximum of 
1,400. 

10/ 22/2015 

6 



• Longley Elementary and Martel Elementary schools will be 
available space in the Fall of 2019 if the new school opens on 
schedule. One option is a new experiential program fo r 150 
or so high Khool students. 

~ Present enrollment of Longley and Martel is 750. 

* New school is designed for 888 students. 

• Farwell expansion and new school will increase elementary 
capacity by over 300 students. Latest projection has a 
maximum 150 student increase. 

Questions 

and 

Answers 

10/22/2015 

7 



TO: 
FROM: 
DATE: 
RE: 

CITY OF LEWISTON 

Department of Planning & Code Enforcement 

Planning Board 
David Hediger, City Planner 
October 22, 2015 
October 26, 2015 Planning Board Agenda Item V(a) 

Acquisition of 119 Walnut Street/Drouin Field. 

Lewiston 
trOd 
All-America City 

,II II.' 
2007 

Pursuant to Article VII, Section 4(h) of the Zoning and Land Use Code, the board shall review 
and make a recommendation to the city council with regard to the acquisition and disposition of 
all public ways, lands, buildings and other municipal facilities. 

The Lewiston School Department is interested in acquiring the property at 119 Walnut 
Street/Drouin Field as part of the proposed improvements associated with the constmction of a 
new elementary school on Franklin Pasture. The proposed elementary school is likely to be 
constmcted in an area currently occupied by athletic fields. The School Department has 
indicated that the acquisition of 119 Walnut Street is a necessary purchase for the elementary 
school project in order to have sufficient space to replace all the playing fields that will be 
impacted. 

The property is owned by the Roman Catholic Bishop of Portland and consists of approximately 
3.4 acres of playing fields and a concession stand used by St. Dominic's High School. The 
prope11y is located in the Institutional Office (IO) district in which academic and municipal uses 
are allowed. The City has the property assessed at $263,730. The School Deprutment has a 
tentative agreement with the Archdiocese of Portland for the purchase of Drouin Field at its 
appraised price of$270,000. The agreement requires a $25,000 nonrefundable deposit with 
closing to occur no later than July 1, 2016. Funding will be part of the FY 16 LCIP previously 
approved by the Lewiston School Committee and Lewiston City Council for the new elementary 
school project. Therefore, the requested action by the Planning Board is limited to providing a 
recommendation on the acquisition of the property. 

Reference should be made Lewiston School Superintendents memorandum to the Planning 
Board dated October 21, 2015. 

ACTION NECESSARY: 
Make a motion pursuant to Alticle VII, Section 4(h) of the Zoning and Land Use Code to 
send a favorable recommendation to the City Council for the acquisition of 119 Walnut 
Street (including, if any, specific conditions raised by the Planning Board). 

pbcomments I 02620 15drouinFieldAcquistion.doc 



10/15/15 

To: Lewiston School Committee and Lewiston Planning Board 

From: Bill Webster, Superintendent 

Re: Recommendation to Purchase Drouin Field 

The Planning Board is receiving this memo, as per City Charter the Planning Board is to make a 

recommendation on all land purchases. 

I have reached a tentative agreement with the Archdiocese of Portland for the purchase of Drouin Field 

at its appraised price of $270,000. As you know, the acquisition of this field will allow for the re location 

of the softball field and practice field from Franklin Pasture so that we can proceed with the full 

implementation of the plan as presently proposed {see Attachment 1). Under the tentative agreement, 

which has been reviewed by our legal counsel, Lewiston Public Schools will make a $25,000 

nonrefundable deposit with closing to occur no later than July 1, 2016. This will allow us to decide 

whether or not the remaining $245,000 purchase would occur in fisca l 2016 or fiscal2017. 

A possible School Committee motion might be as follows: 

Move to authorize the Superintendent to seek Planning Board support and proceed with the purchase of 

Drouin Field at the appraised cost of $270,000. 



HARRIMAN 

46 HARRIMAN DRIVE 
AUBURN, ME 04210 

207.784.5100 

123 MIDDLE STREET 
PORTLAND, ME 04101 

207.77S.0053 

ONE PERIMETER ROAD 
MANCHESTER, NH 03103 

603.626.1242 

VI\V\v.harriman.com 

MEETING NOTES 

To 

From 

Date 

Project 

Subject 

Bill Webster, Scott Brown, David Schoenherr, JPL, MDL, FLC 

Jeff larimer 

July 24, 2015 

lewiston Elementary School 
Project No. 14493 

DOE/BGS Meeting via Conference Call on July 23, 2015 

Attendees 
Bill Webster 
Tom Shannon 
Joe Perryman 
Jason Fuller 
Scott Brown 
Paul Johnson 
Stan Sawyer 
David Schoenherr 
Jeff larimer 

Superintendent, lewiston Public Schools 
Chair, Site Selection Committee 
Facilities Director, lewiston Public Schools 
LHS Ath letic Director 
DOE 
DOE 
DOE 
BGS 
Harriman 

1. Discussed and confirmed everyone's understanding of the proposed scope of the project which, 
in general, appears to be acceptable to all parties. 

a. DOE will financially support as part of the new school project, the relocation and/or 
replacement, as deemed necessary, the elements outlined below in order to allow for 
the construction of the new elementary school on the Franklin Pasture site. 

i. All athletic fields for football, soccer, lacrosse, track, baseball, softball, JV sports 
and practice that currently exist at the Franklin Pasture property 

ii. All supporting elements such as bleachers, press box, lighting, scoreboards, 
concessions and storage buildings, dugouts, fencing, flagpoles, monuments, 
wa lkways, etc. 

iii. Improvements to the athletic fields at Drouin Field. The purchase of Drouin 
Field would be by the City of lewiston and would not be a part of this project. 

b. What is new or replaced and what is relocated will be defined in more detail as work 
progresses through the site application and site concept design process. 

2. The site selection committee meets on Tuesday, July 28th with the expectation that they will vote 
to recommend moving forward with Parcel Q. Assuming a positive vote, a presentation of the 
site selection committee's recommendation would be made to the school committee on August 
lih at which time the site selection would be made public. 

3. An updated schedule is being developed for next Tuesday's meeting with a target date of 
November lOth to be able to present the site to the State Board for approval. 

\ \netstore \projects\2014 \144 93\2 -Correspond\Meeti ngs \Min utes\DOE\144 93-m tg-010-DOE 2015-07-23. do ex Page 1 of 2 



4. To meet the target date, the following will need to occur: 
a. Technical consultants will need to be retained for geotech, traffic and environmental 

assessment. 
b. All relative state agencies will need to be contacted for their preliminary assessment of 

the proposed site. 
c. The Owner will need to have a purchase and sale agreement on the Drouin property, if 

the Drouin property is going to be included in project and if the state is going to 
participate in the upgrades to the Drouin property. 

d. The site application will need to prepared, completed and submitted to DOE one month 
prior to the state board meeting or about October g th. This may require one or more 
review meetings with DOE prior to the final submittal. 

e. Schedule a Public Hearing/Straw Vote in mid-October and prior to the meeting with the 
Construction Committee. 

f. Meet with the Construction Committee to receive their recommendation. 
5. Next meeting to be determined. 

If written notice is not received within two weeks of receipt, the above meeting notes represent an 
accurate summary of the meeting and its conclusions. 

\ \netstore\projects\2014\14493\2-Correspond\Meetings\Minutes\DOE\14493-mtg-010·DOE-2015-07-23.docx Page 2 of 2 



HARRIMAN 

~6 HARRIMAfl !iRIVr 
AUBURN. ME 0•1210 

<07. 784.5100 

173 MIDDLE STREET 
PORTLAND. ME 04101 

201.ns.oos3 

ON E PERIMETER ROAD 
M<\NCHES1Ei<. NH 03103 

603.626.12.42 

V/\·.rv-J.harrlmt:~_n.oom 

September 22, 2015 

David Hediger dhediger@lewistonmaine.gov 
Deputy Director/City Planner 
Planning & Code Enforcement 
Lewiston City Hall 
27 Pine Street 
Lewiston, ME 04240 

Re: New Elementary School 
Lewiston Public Schools 
Lewiston, ME 
Project No. 14493 
Site Development Informational Meeting 

Dear David: 

As you are aware, Lewiston Public Schools is in the conceptual planning phase for replacing both 
the Martel and Longley Schools with a new Elementary School that is proposed for the Franklin 
Pasture athletic complex along East Avenue. As discussed in today's informational staff 
meeting, a similar informational meeting with the Planning Board at this early stage would be 
desirable. Please include the Lewiston Public Schools on the next regular Planning Board 
agenda, potentially October 51

h, for a brief informational presentation meeting. The attached 
Concept-1 drawing shows the proposed school facilities and the relocated High School sports 
fields. 

Let us know if you need anything else. Thank you. 

Sincerely, 
Harriman 

916~ 
Jeffrey P. Larimer, AlA 
Principal • Architect 
jlarimer@harriman.com 

jplar 

Enclosures: Concept-1 plan 

cc: Bill Webster, Lewiston Public Schools bwebster@lewistonpublicschools.org 
Ryan Barnes, Lewiston Public Works rbarnes@lewistonmaine.org 



TO: 
FROM: 
DATE: 
RE: 

CITY OF LEWISTON 

Department of Planning & Code Enforcement 

Planning Board 
David Hediger, City Planner 
October 22, 2015 
October 26, 2015 Planning Board Agenda Item V(c) 

35 EIJis Street Rear-Land Donation 

Lewiston 

hOx-

fiiiP 
2007 

Pursuant to Article VII, Section 4(h) of the Zoning and Land Use Code, the board shall review 
and make a recommendation to the city council with regard to the acquisition and disposition of 
all public ways, lands, buildings and other municipal facilities. 

Administration received a request from owners Rudolph and Armance Dumais to donate 35 Ellis 
Street Rear to the city. This vacant 2.62 acre parcel is almost entirely located in the Resource 
Conservation (RC) district and is essentially undevelopable having no frontage, is significantly 
impacted by shoreland zoning, flood plain, wetlands, a sewer line. as part of a cross country 
sewer collection system, and an inland wading waterfowl habitat. The current assessed value on 
this property is $1,920. There are 10 abutters, three of which are the City owning lots that are 
also undevelopable. 

The City Council voted unanimously on September 19, 2015 to execute the required documents 
to accept ownership of the parcel of vacant land located at 35 Ellis Street Rear. On September 
28th the Board voted that proposed acquisition be referred back to the City Council for purposes 
of rescinding their action taken on September 15, 2015 and for the Council to follow ordinance 
requirements accordingly by first requesting a recommendation from the Planning Board in 
accordance with Article VII, Section 3(e) and 4(h) of the Zoning and Land Use Code. On 
October 6th, the Council passed a resolve 7-0 rescinding their Septemberl9th resolve and 
requested the Planning Board to review the potential acquisition of 35 Ellis Street and to provide 
its recommendation to the City Council, consistent with the city ordinance. 

City staff recommends accepting the donation ofthis property given that it is not developable as 
it may be beneficial for future wetland mitigation or open space. 

ACTION NECESSARY: 
Make a motion pursuant to Article VII, Section 4(h) of the Zoning and Land Use Code to 
send a favorable recommendation to the City Council for the acquisition in the form of a 
donation of 35 Ellis Street Rear (including, if any, specific conditions raised by the 
Planning Board). 

pbcommentsl 02620 15ellisrear.doc 



TO: 
FROM: 
DATE: 
RE: 

CITY OF LEWISTON 

Department of Planning & Code Enforcement 

Planning Board 
David Hediger, City Planner 
September 24, 2015 
September 28,2015 Planning Board Agenda Item V(a) 

35 Ellis Street Rear-Land Donation 

Lewiston 
bCd 

;iliP 
2007 

Pursuant to Article VII, Section 4(h) of the Zoning and Land Use Code, the board shall review 
and make a recommendation to the city council with regard to the acquisition and disposition of 
all public ways, lands, bui]dings and other municipal facilities. 

Staff has been directed to request a recommendation from the Planning Board for the acquisition 
of35 Ellis Street Rear. Administration received a request from owners Rudolph and Armance 
Dumais to donate this land to the city. This vacant 2.62 acre parcel is almost entirely located in 
the Resource Conservation (RC) district and is essentially undevelopable having no frontage, is 
significantly impacted by shoreland zoning, flood plain, wetlands, a sewer line as part of a cross 
country sewer collection system, and an inland wading waterfowl habitat. The current assessed 
value on this property is $1,920. There are 10 abutters, three of which are the City owning lots 
_that are ~Iso undevelopable. 

The City Council voted unanimously on September 19,2015 to execute the required documents 
to accept ownership ofthe parcel of vacant land located at 35 Ellis Street Rear. Prior to the City 
accepting ownership, a recommendation from the Planning Board is needed. City staff 
recommends accepting the donation of this property given that it is not developable as it may be 
beneficial for future wetland mitigation or open space. 

ACTION NECESSARY: 
Make a motion pursuant to Article VII, Section 4(h) of the Zoning and Land Use Code to 
send a favorable recommendation to the City Council for the acquisition in the form of a 
donation of 35 Ellis Street Rear (including, if any, specific conditions raised by the 
Planning Board). 

pbcomments092820 !53 Sell isrear.doc 



EXECUTIVE DEPARTMENT 

September 3, 2015 

To: Honorable Mayor and Members of the City Council 
Fr: Edward A. Barrett 
Su: Offer to Donate the Property at 35 Ellis Rear 

Edward A. Barrett, City Administrator 

Phil Nadeau, Deputy City Administrator 

We have received the attached letter from Rudolph and Armance Dumais offering to donate the 
property located at 35 Ellis Rear (see attached map). Ellis Street runs from Pond Road between Grove 
and Sabattus. The lot is primarily back land and is completely covered by the flooqplain and wetlands. 
While it can be accessed from Ellis Street (a private street in this area) via a reserved right of way, it is 
effectively an unbuildable lot. It also has a city 18 inch PVC sewer line traversing part of the property. 
The property is assessed at $1,920 with an annual current tax bill of $52.55. 

The City owns 10 other lots in the immediate area, all of which are either wet or effectively without road 
access. On the attached map, the property outlined in dark black is 35 Ellis Street Rear. The properties 
marked with dots are currently owned by the City. 

The only realistic value associated with this property is its potential use as future mitigation for wetland 
impacts elsewhere in the No Name Stream watershed. It could also be potentially useful should the City 
eventually be required to develop a watershed management plan for No Name Stream should it fail to 
meet required water quality due to non-point source runoff. 

City Hall, 27 Pine Street, Lewiston, ME 04240 • Tel. (207) S13-3121 • TTY/TOO (207) 513-3007 • Fax (207) 795-5069 
Email: ebarrett@lewistonmaine.gov • pnadeau@lewistonmaine.gov 

Web Page: www.lewistonmaine.gov. 



August 14, 2015 

City of Lewiston 
Attn: Janet Labbe 
27 Pine Street 
Lewiston, ME 04240 

RE: 00-003235 

De a~ Janet Labbe, 

We are writing you as requested regarding a parcel of land #00-003235, that was past on to Ru~olph 
Dumais when his brother Joseph Dumais past away. We no longer want this parcel of land and have no 
use for it It is all wet I bog land. 

Please let us know if there is anything else we need to do. You may reach us at 207-784-n59. 

Sincerely, 

~_c::i:J-~~ 
Armance Dumais 
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iffffl 00 REAL ESTATE TAX STATEMENT Ascal Year 201 
July 1, 2015-June 30, 201 ... , 

.00-003235 31308 

LOCATION OF PROPERTY AND DESCRIPTION 

00035 ELLIS ST REAR 
LAND - 2 ACRES 

Valuation 
Homestead Exemption 
Other Exemption 
Taxable Valuation 
Tax Rate 
'TOTAL TAX 

TAXPAYER NOTICE 

07/30/2015 

TOTAL TAXES 

52.55 
BILL NUMBER 

16A00003235 
DUE SEPTEMBER 15,2015 

DUE MARCH 15, 2016 

AMOUNT PAID TO DATE 

INTEREST DUE 

BALANCE DUE 

are utilized to fund the following: 
58.3% 
37.1% 
4.6% 

26.28 

26.27 

0.00 

0.00 

52.55 

Notice i s hereby given that your property tax for fiscal yell&,;J.ll,!-Y.JI;). 

2015 through June30, 2016 is payable in (2) equal installnl~~.\1 
September 15, 2015 and March 15, 2016 and interest will be~---.,., ...... ~ 
on the first instal lment at an annual rate of7% from September 1 
2015. Interest will be charged on the second installment at an annual 
rate of 7% from March 16, 2016. · 

Pursuant to Title 36 ss 502 ofMaine law, the ownership and taxable 
valuation of all real and personal property subject to taxation shall be 
fixed as of April 1st of each year. If you have sold your property since 
April!, 2015, it is your obligation to forward this bill to the current 
property owner. 

result of funds received from the state through the state municipal 
revenue sharing program, homestead exemption reimbursement and 
state aid to education, your property tax bill bas already been reduced 
by45%. 

The City's outstanding bonded indebtedness as of June 30,2015 is 
$135,773,438. 

QUESTIONS? 

This bill is for taxes due for the current fiscal year 2016 (July 1, 2015 
- June 30, 2016). If"Prior TaJtes Due" is indicated above, the 
outstanding amount for any prior tax year(s) is not included in the 
amount due on this tall bill. 

Regarding valuations, please contact Assessor's Office at 513-3122. 
Regarding payments and interest, please contact Tax Collector's Office 
at 513-31.31. 

OFFICE HOURS 
8:30 a.m. -4:00p.m. Monday- Friday 

D IS, RUDO ;~,rf~ ··~o 
DUMAIS, ARMANCE ll~#' ~- -~\.'~ LOCATION UUU~:> I::.LLIS ;::; I Kt:AK 

27·ELLIS ST (f$' ~ ~v LAND- 2 ACRES 
LEWISTON, ME 0424(}.3313 "'i' <f' • \!• ""' PARCEL NUMBER _,. ,.'.>. ~ •:(-' 

• :, ' ·.. • . .I JJ 
r·-·r··-·,---T---.-·-·:-·-l-·-r-r-··--y~ 

\~ ·: ~n- ~ i/~!j . 00-003235 . \\ . .... . . " .. 
~~ .. •• ··, -'i;,.- r•• • ·:~;~ L. I • ... ' . - . ~··- .•. I - . ' 0) 'I ACCOUNT NUMBER TELEPHONE# ! j • ! ; ! : ; : i ~t~i···;': ;.';~:i,)j;. ··- --·-·-·L .L...-.--J..----~----"'"--.. --.....i.- - 31308 -~ , .... ..., 

If you wish to pay by credit card Indicate card type and write number and slgoature5lm5w. DATE OF BlUING 
0 MasterCasd OvJsa 0Amex 0 Discover 07/30/2015 
PLEASE NOTE: A 2.5% merchant fee ($1.00 minimum) win be charged on all crediVdeblt card DUE SEPTEMBER 15, 2015 tiansactions. 26.28 
NAME ON CARD ZIP CODE 

DUE MARCH 15, 2016 

26.27 
Credit card Number Sect~r1ty Code 
..... ..-.... -r-·-r-··;--.,--··-,.. ....... r ... ··--r-'"--"'T---:-··--,·- ·-·1···· ... -~---.. ··r··-·a···-: r-·-r-r-T-----, l T I i j : I i I I i I : I : I 
' · I ' 1 ' ! I • I l · • i ! . , I i .. _ _l .. __ i .... -----~- .. 1 .... :. t ........ l_. ___ .... -..l .......... , ...... -l. ___ J ... __ i ........ ! ____ _ : ...... _L ........ J .... ... -·~ ...... .: ........ !.... ........ 

PAYMENT AMOUNT 
Ex..l?J~!!~.p~~~--1· --'-1 Signature 
{ I l ' I : t _____ i _____ J L ____ L ..... J 
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City of Lewiston 
Planning & Code Enforcement 

Gil Arsenault, Director 

MEMORANDUM 
To: City Clerk's Office 

City Council Members 
Mayor Robert E. Macdonald 

From: David Hediger 

Date: September 28, 2015 

Subject~ Planning Board Action 

L.A 
It's Happening He.re.! 

LtWISTON .. A08UJlN 

The Planning Board took the following action at their meeting held on September 28, 
2015 regarding the acquisition of 35 Ellis Street Rear. 

The following motion was made: 
MOTION: by Paul Madore that proposed acquisition of 35 Ellis Street Rear be 

referred back to the CitY Council for purposes of rescinding their 
action taken on September 15, 2015 to execute the required 
documents to accept ownership of the parcel of vacant land located 
at 35 Ellis Street Rear and for the Council to follow ordinance 
requirements accordingly by first requesting a recommendation from 
the Planning Board in accordance with Article VII, Section 3(e) and 
4(h) of the Zoning and Land Use Code. Second by Michael 
Marcotte. 

VOTE: 5-1-1 (Passed) Walter Hill opposed. Pauline Gudas abstained. 

Note: The Board expressed great frustration that this request for 
acquisition -albeit a ·donation of land -was acted upon by the City 
Council prior to the Planning Board providing a formal 
recommendation as required by ordinance. Some members of the 
Board were surprised by the Council's action and staffs oversight 
of this matter given recent discussions and actions of the Planning 
Board and City Council regarding the acquisition of 2 and 26 Oxford 
Street and donations of land to the City acted upon by the Planning 
Board earlier in 2015. There remains a question of whether there is 
a general lack of. respect for the Planning Board by the City 
Council, Administration and staff. 

c: Ed Barrett, City Administrator 
Planning Board Members 
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City of Lewiston, Maine 
Department of City Clerk 

Kathleen M. Montejo, MMC 
City Clerk & Registrar of Voters 

Kelly J. Brooks, CMC 
Deputy City Clerl< 

ft -~ 
~~ 

It's Happening H~re! 
t.fWJST~J.C • AL:tUa.N 

CERTIFICATION OF CITY COUNCIL ACTION 
I, Kathleen M. Montejo, City Clerk ofLewjston, Maine, do hereby certify that the following action was 
taken by the Lewiston City Council at a public meeting of the City Comcil, held on Tuesday, 
October 6, 2015: 

RESOLVE RESCINDING THE ORDER ACCEPTING THE DONATION OF THE 
PROPERTY AT 35 ELLIS STREET REAR AND REQUSETING A RECOMMENDATION 

FROM THE PLANNING BOARD 

VOTE (11) 
Motion by CoLmcilor Cayer, seconded by Councilor Cloutier: 

To approve the Resolve rescinding the Order accepting the donation of the property at 35 Ellis Street 
Rear and requesting a recommendation from the Planning Board: 

Whereas, at its meeting of September 15,2015, the City Council approved an Order, Accepting the 
Donation of the Property at 35 Ellis Street Rear; and 

Whereas, City Ordinance requires that the City Council seek an opinion from the Planning Board in 
most instances before property is acquired or disposed of; and 

Whereas, property acquisition orders are frequently conditioned upon a positive recommendation from 
the Planning Board; and 

Whereas, the City Administrator failed to seek an opinion from the Planning Board or to include the 
standard conditional language in the acquisition order; and 

Whereas, when informed of this error, the City Administrator stopped any further action on the 
acquisition pending a review and recommendation by the Planning Board; and 

Whereas, the Planning Board discussed this at its September 28th meeting and recommended that the 
Council rescind its previous action to ensure that the correct procedure is foil owed by seeking an 
opinion from them in advance of fmal Council action; 

Now, therefore, be it resolve.d by the City Council of the City of Lewiston that the Council Order 
authorizing the City Administrator to execute the required documents to accept ownership of the parcel 
of vacant land located at 3 5 Ellis Street Rear is hereby rescinded. 

(Continued on page 2) 

CitY BUILDING • 27 PINE ST • LEWISTON, ME 04240 • TELEPHONE (207) 51331 24 • FAX (207)777-4621 • TTYffDD (207) 513-3007 



_ _ - --~·. ~~ ...... , "'"' • w1uuug ooara IS requested to review the potential acquisition of 35 
Ellis Street and to provide its recommendation to the City Council. 

Passed by a Vote of7-0 
(Note- Councilor D' Auteuil was excused from the meeting and the Mayor cast a vote in his place.) 

ATTEST: 

~~hA.~ 
Kathleen M. Montejo, MMC 
City Clerk 

October 19, 2015 
Date 
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