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Charting a Course to







WIND TURBINE PROJECT

The Air Force groundwater cleanup program uses
eight pump and treat systems to remediate ~15
million gallons of contaminated water per day

The pump and treat systems use power from
conventional power plants

The conventional power plants produce air
emissions during power production

A wind turbine will help reduce air emissions and
electrical costs associated with the cleanup



- ite Overview

Located on Cape Cod

Multi-military and tenant
Installation

<+ 61 Space Warning Squadron
(PAVE PAWS)

«» USCG (Air Station Cape
Cod)

< Camp Edwards ARNG
« Otis ANG
« USDA, VA Cemetery
«» AFCEE, IAGWSP
Otis — Superfund Site in 1989

Cleanup On-going by AFCEE
and IAGWSP
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"MMR Site

Overview (cont)

Site Sits Over Largest
Recharge Area of the Sole
Source Aquifer

High Permeability Aquifer;
Groundwater Flow Rates
of Roughly 1 ft/day

AFCEE: 12 plumes
(primarily TCE, PCE and
EDB)

IAGWSP: 8 plumes
(primarily explosives and
perchlorate)

_~GoVEnergy

www govenergy.gov
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MMR Site Overview (cont)

Relatively low concentrations
Deep (>100 ft), Thick (>100ft), Long (>3 miles)
Several migrating off-base

Rivers, Cranberry Bogs, Ponds, Residential
Wells, and PWS Wells in Area
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~Y 2 MMR Site Overview (con

« AFCEE: 8 Groundwater

Treatment Plants . —
Air Force Groundwater Cleanup Progress &% bl Fs—1%:Tjeatmejl

+ ~100 EWs/RWSs i ———— .. & |
< Systems on and off- | geservagont
base
« ~15 MGD (GAC) A e B
* IAGWSP: 5 plants B il > ¥
» ~20 EWS/RWSs ' ' ¥
2 MGD (IX/GAC)

« High Level of
Regulatory Oversight

Sandwich Road
Treatment System

*

FS-28/Coonamessett gl \ B o
Bog Treatment System 2 DU’ Ashumet Valley
=y g Treatment System
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Impacts

Program Electricity Consumption
IRP Remedial System (2001-2006)

Cumulative Cost of Electricity

Electric Consumption: ssooue
$7,000,000 v.d
¢ 61 Million kW - hrs G It /
Electricity cost from % A
e 2001-2006: 900,000 e
$7.2 Million So0.ee =
$2,000,000 /
e Electricity 2006: $1,000,000
$1.5 Million s 28 . » ; ;
2001 2002 2003 2004 2005 2006

* Program annual consumption equivalent to providing
power to approximately 1,000 average American homesv

IRP Program Electricity Costs by Treatment System

LF-1 AVP
$609,330
Hain $900,030

$1,221,553

FS-1
$286,316

FS-28
$412,793

Cs-101P
SRTF $2,414,732

$1,381,124

Impacts of Electricity Generation

Fossil Fuel
Power Plant |
M"\%

.

IRP ( Treated Water

Facility

VOCs in Groundwater Plume

Electricity Generation =

to Power IRP Remedial

Systems Results in Air
Emissions Including n
Greenhouse Gases s [ vt urm e

Electrical Generation Emissions vs.
Groundwater Contaminant Removal
MMR Remedial Systems 2001-2006

3630

VOCs Removed from Groundwater

Estimated VOC Air Emissions.
Estimated CO2 Emissions

&




e EXxpected to generate
25-30% of AFCEE’s
total electrical
requirement

e EXxpected to reduce
~25-30% air emissions

_~GoVEnergy
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Green Power: Wind Turbine
Coming Soon!

Purpose of Project:

e Generate electricity using
renewable energy to
reduce cost

e Offset air emissions from
commercial plants

o Expected to provide 25% of
Program electrical needs

- Sy

Artist rendering - not o scale
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LF-1 & Hunter Avenue Treatment Facility
Net Electricity Purchase Projections

~#—With Wind Turbine

~#-Without Wind Turbine /
/’
it
g
=
W
e

) — */‘/.ﬂ
1 2003 2005 2008

Year

Air Emission Reductions

(Pounds Per Year)
e CO,: 6,741,300
e NO,: 11,833

e SO, 11,443
e CO: 1,112
e VOCs: 442
e PM10: 418




Rating: 1.5 MW
80 m (~260 ft) hub height

~ 118 m (~390 ft) high from
ground to tip of rotor blade

Produce ~ 3,810 MWh yearly
(29% capacity factor)

Annual load from treatment
systems ~ 12,300 MWh

Anticipated return on
Investment: 6-8 years

MA Technology Collaborative
(MTC) Grant of $300K

~GoVEnergy

www.govenergy.gov
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http://www.fuhrlaender.de/pdf/tb08/FL-TB-08-EN-DE-IT.pdf

p\‘}‘ How the Project Started - 2005

e 2005: DERA funding applicable

* May 2005: Received preliminary
approval from USCG (landowner)

e Jun 2005: Presented to 102 FW and
E&RC (MA ARNG) -
{

{
~GovEnergy é
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~ A How It Progressed - 2006

* Feb 2006: Presented to base agencies

e Mar 2006: Plume Cleanup Team (PCT) public
presentation

 Jun 2006: Wind turbine constructability
assessment awarded to CH2M Hill

«» Economic analyses
<« Basls of Design _
< Environmental Assessment

"'.’: ...t:"}i? : ':
~GovEnergy ! ‘ :I'lrj'r

.govenergy.gov
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Base plans to construct turbine

Enviromaental olficisls overscowng the logee-lerm cleancp of |2
pollubom plumcs ehsanadine “rem (R Air Maeooil Goanl Bose and
Cravnp Ldwards tald selearmrn Tucsdas cighr hat a wied Lerhine will
be Tl im che hilly teerain af the installanon®s ool hem sa1i00

The 26di-lswd Figh wind tirbine wowd be o] on e
Pdaszac bosatts Blilicny Beesornrstion ol of Boqee 150 aod easl ol
Boule 28 aoove the Fabacalbh lios.

B a e windy spot D a Leradn Glled wath semee keals boles,™
sl Frenalas Kamsom of fie A Foocs Center for Bovunninsenl
Huoelence. I couhl menerie 58 0HL00 in: [clecirical] coat Javing. "

tirson s the reopwable project over five vears would hkgle
recolp Inial cupslal comstmcton coses,

WL PR
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In Progress - 2007

e Jan 2007 — PCT and Senior Management Board (SMB) presentations
* Feb 2007 — Prepared Form 813 for EA

e 13 Mar 2007: News Release - Public comment period on MMR wind
turbine project environmental assessment (EA)

e 13 Mar 2007: Paid Advertisements on 30-day public comment period for
the EA in the Cape Cod Times and 4-town Enterprise Newspapers

e 19 Mar - 17 Apr 2007: EA comment period
e 2 April 2007: News Release — PCT meeting with EA

presentation (The EA and directions for comment
submissions placed on the IRP website).

~GovEnergy

www govenergy.gov
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Mashpee Enterprise
(16 Mar 07)
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MMR Wind Turbine

Project Comment Period

(WEcialy from the Al Force
Center for Envirnameniatl Bxcel-
-2 ate holding a 3.day public
corimen: periad, [rom Bonday,
Mereh 18 b Tuesday, Aprl 1T,
an the "MMR Wind Techioe Froj
cet Envimonmental Assedsmend,
March AHKN"

The eavingrienlal assessient
dpscribes AFCEES plaig 6 20n-
struet 8 wAnd turhine ih he santh-
western notion of the Massacho-
sizlls BIiCilery Beservetlem [efr Lo
A leer B el gl

Acepy ufthe araessment will he
awgilalile ok - oy review ol lhe
imAalo bbrares la sl mee Mpper
i’Ape towne A copy 19 alag pwsil-
ghle af AFTVET: webhsite wang.
rraccery coder “Puahlis Codament
Perinde.”

All comoents mu=t b sukmli-
ted B owrlcing aoedd, I malled, post-
marked oo later than Aprdl 17
Uty doadrneits rocrived during
thes A0-2ar pwibille copuberl peri-
i will e ¢onsldered. Comments
will be responded tn hy leller ar
telephone. or L1 & sopnoary docu-
mett.

Ibrze wishing to expresd theic

wlaw may mail whitien commapis
ln HR AFCERMME. Doular Kar-
gon, Aftn: WHed Turdine E, 422
Rast Inner Raad. Crife & iz Baae,
M ERAL-p02EE; pr 3end their com-
menta by fax to S0B-SEA4ETR or
by email (o dowg karsopPbymaks.
afmil.

A public prepenlaioo un AF-
CEE's NHE Wisd Turbioe Profect
Fnwiroomantal AssezEment will
be given at 8 PM on Wednesday,
Rpril 11, at Boarme Beat Wesli,
I Trowbhrdoe Raad, Boure
1 the dorostaira fooctian room.
The pregentalion will be the Arst
ywaln agends ien of fhe Pliame
Cleanup Terams meeting Thai
ieam iz A cifizen advisory groap
it AFCEE on Dattess teleted ic
enviroomentat “leanup aclyvitie:
uidak AFUEE's Installetbion Res-
Lorativa Frogram,

For more informatinn or tu re-
quest 8 CO of the povimonmentsl
Aeemett, Sonkel M. Kreson Rt
- PRR-METE. extension & nr al e
miti lingtemail addresses abory

Fimther infsonetion vhaeol e
cleanup Propran i arailable by
Tisiting Fwr. MM nTr.
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Base Agencies

Bourne Historical Commission

Bourne Town Planning Board

Bourne Conservation Commission

Bourne Police Department

EPA/MassDEP (program regulators)

Falmouth Historical Commission

Federal Aviation Administration (FAA)

Mashpee Wampanoag Indian Tribal Council Board
Massachusetts Historical Commission

Massachusetts State Division of Fisheries and Wildlife
Massachusetts Technology Collaborative - Grant
Media

Natural Heritage and Endangered Species Program (NHESP)

NSTAR

Plume Cleanup Team

Senior Management Board

US Fisheries and Wildlife Service - .

Wampanoag Tribe of Gay Head (Aquinnah), Tribal HPO —— i)
mx 5
" ‘--l"'lu.li-

GovEnergy Y
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21 Mar 2007: RFP for construction issued

Sep 2007: Construction contract awarded to ECC

26 Sep 2007: News Release - contract awarded for wind
turbine

Sep 2007: PCT and SMB presentations
May 2008: Pre-construction meeting
19 Nov 2008: Delivery of foundation insert

~GovEnergy
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FIGURE 1-2

e, PROPOSED PROJECT SITE

B Parcol boundaries an intornal MM jursdction coundaries ar AFCEE - Massachusetts Military Reservation
Utility Pole - :ﬁ:ﬂfﬁmﬁ iy, LF-1/HUNTER AVENUE AREA Wind Turbine Project &

M) Electrical Meter P UTILITY NETWORK

Transformers: AFCEE - Massachusetts Military Reservation

{  Pole-mounted Bank MMR Internal Jurisdictional Boundary
[ Pad-mounted Vault cH 2M H ILL

4 Extraction Wel Infilration Bed

Treatment Plant

CH2MHILL



30 March 2009

S 7_ 57’ diameter
ek : o R S ' 3’ to 8’ high,
600 yd2 5000 psi concrete

~GoVvEnergy
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Tower delivery end of July
« Blades: beginning of August

e Crane: early/mid August

* Nacelle: late Aug 2009

e Assembly in August

e Commissioning mid-September
* Celebrate

_~GoVEnergy

www.govenergy.gov
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otable Issues/Advice

* Never too soon to coordinate with stakeholders;
communicate early and often — base missions, radar, FAA

* Understand net-metering, RECs, and state rules

o Utility Interconnection — build in time and $ for the utility
company (planning, equipment, changes)

 Logistics - room to haul and build (bridges, road width,
corners, permits, Military Cargo Preference Act of 1904,
etc)

* Explore additional grants - MMR project received $300K
from state renewable program

~GovEnergy

2 www.govenergy.gov August 9-12, 2009



otable Issues/Advice

Construct foundation in cool weather and allow time to
achieve strength

Long lead time on turbines - explore interest from
manufacturers

Plan submittals and have a submittal register

Use existing wind resource data and other studies if
available

LLong Haul Project — better have a dedicated champion
Evaluate warranties and service contracts in advance

Consult experts (i.e. DOE) on funding mechanisms (EULSs,
ESPCs, tax credits)

Take lots of photos and video ©

~GovEnergy

2 www.govenergy.gov August 9-12, 2009



rose.forbes@brooks.af.mil
WWW.mmr.org

Sustainable Energy

_~GoVEnergy
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http://www.solar2007.org/

* Backpocket slides
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. 80 m (~260 ft) hub height

¢ ~118 m (~390 ft) high from ground to tip
of rotor blade

o 77 m (~253 ft) rotor diameter (blades are
37.5 m long (123 ft); epoxy/glass fiber

. Speeds
Rotational speed: 9.7-19 rpm

Avg site wind speed ~ 6.5-7.0 m/s (14.5 - 15.7
mph) at 80 m hub height

Rated output @ 11 m/s (~25 mph)
Start wind @ 3 m/s (6.7 mph)

Stop wind @ 20 m/s (~45 mph) Fuhrianser wind turbines

Survival speed @ 59.5 m/s (133 mph) Fuhriander Windenergieanlagen
3 We|ght3 Impianti eolici Fubrdnder

Rotor: 34,000 kg (74,800 Ibs; ~ 37 tons)

Nacelle: 66,225 kg (146,000 Ibs; ~73.3 tons)

Tower: 243,714 kg (~536,000 Ibs; ~268 tons)
rt: 8181 kg (18,000 Ib ; 9 tons)

Cv‘ovEe nergy

www govenergy.gov
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* Noise Analyses In
EA

Massachusetts Military Reservation

_~GovEnergy
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I Proposed Wind Turbine Site Location
Building
==m=== Massachusetts Military Reservation Boundary

=——— Noise Contour (5 dBA Interval)

Bog/Wetland

/ »
@]
Proposed Project Site
Spit Pond ‘\? 4
[
e,
~ e d
.-.--—..‘..-
o
=7 '~
3) ~,
& "~
Legend Data Source: AFGEE, MMR-AFCEE Data Warehouse
FIGURE 7-2

670 1,340
5 Feet

PREDICTED MAXIMUM
NOISE CONTOURS (dBA)

AFCEE - Massachusetts Military Reservation
Wind Turbine Project
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Potential Visibility Based on Viewshed

Analysis to 120 Meter Tip Height

Visible based on terrain elevation and
limited land cover

Not visible, line of sight blocked by terrain
Potentially visible but with seasonal screening
by deciduous forest cover

Potentially visible but with year round screening
by evergreen forest cover

Potentially visible but with seasonal screening
by mixed forest cover

Potentially visible but with screening by

low intensity development

Potentially visible but with screening by
medium intensity development

Potentially visible but with screening by

high intensity development

Land cover and/or viewshed analysis

data not available

Il INL E

Sinclair-Thomas Matrix Distance Bands*

Band A, 0-2.1 miles distant

Potential for dominant impact due to large
scale, movement, and proximity

Band B, 2.1-4.1 miles distant

Potential for major impact due to proximity
Band C, 4.1-6.7 miles distant

Potential for being clearly visible with
moderate impact

*Extrapolated for 80m hub height

o a7s 15
|———————— /'

Data Source: AFCEE, November 2006, MMR-AFCEE Data Warehouse.
Viewshed analysis based on 3 meter contour data provided by MassGIS.

Historic places also provided by MassGIS. MMR boundary from MA ARNG 2004.
State Historic Districts - Massachusetts Historical Commission: This is a beta
version and does not reflect listings past 1987. Users should consult the

most recent State Register of Historic Places (available at the State House
Bookstore) for updates. Listings are regularly updated in the weekly State Register
Land cover data and classifications from the National Land Cover Database 2001
land cover layer, zone B5, 30 meter resolution, produced by the MRLC
(Multi-Resolution Land Characteristics) Consortium.

oo

FIGURE 6-3
POTENTIAL PROJECT VISIBILITY

AFCEE - Massachusetts Military Reservation
Wind Turbine Project

CH2MHILL




~Y " Contracting Mechanisms

e Constructability Assessment, Environmental Assessment/FONSI,
Design Package, Title I Oversight

<+ AFCEE 4PAE Task Order awarded to CH2M Hill, Inc
<« Time and Materials
«» $408K

e Construction and 6 months O&M

» AFCEE Heavy Engineering, Repair and Construction (HERC) Task Order
awarded to Environmental Chemical Company (ECC)

« Competitive Firm Fixed Price
» $4.6M

~GoVEnergy

www.govenergy.gov
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