Appendix O: Impoundment Fluctuation and Minimum Flow Release Plan
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Worenoes Project (FERC No. 2631)
- Aeconference Nezey M, 2

Pzrticipants:

- Caleh Slater ~ Massschusetts Division of Fisherics 2nd Wildlife (MDFW)
Dca Pugh - Trozt Unlimited (TU)
P2tar Clack — Worenoeo Hydro {WRH)

®  Wiltiem Fay- WH
Alfred Nash - Kleinschmidt Associstes (Kleinachmids)

Tte purpose of the call wes to sclicit initial comments regarding the Imnoundmeant Flactuation

- zad Minimum Flow Masitering Plan cubminted ta the soencies on Mzy 5, 2004. Final commeants
13 the plaa would be provided ot a later dats, Additicnsl comments regarding the
Comprchenaive Fish Psceace Plen were also fiscussed.

Camemanty:

209 Commente: Tha USGS w=a not shle to participate ia the call bot relayed their comments
¥ia alaciromic mail.

Mouitoring Sensitivity: The MDFW &ad TU expreecd conoers with debiris blockaze redusing
the flow through the narrow gats opcaing. The observaticns by Woroaoco stafT of the gale
dischargs may not necessarily detenmine is some blockage iz cooumring. In pddition e ehility
1o detrmine emall changes in the dischargs rais rasy pot be readily chenrvebls with (4 cemere,
An on-site review of the water lovel chiasges et e merbed Iocstisas would peed & be preformed
to determine the leve! of socuracy of the proposed equipment,

watsr Bffact: Oue ercs of concern for the MDTVW cad TU vozr the slontia! for wrter Ml
F
from exc chaane! ertifeizlly raizing water lovel: fn the efjanent channcl near e proroond water
level mark. Tho concerm is that should fiow in oas channs! Upsucsm el e vt vl mel L
reduces (though gtz clogging of similer redizstions), the beckwater effect of G edizoent
channzl and tha vidso menitoring 530 msy =ol bo abfa to datact %is reduced fow. Should
flows in the afacent £ Sl

bzanct e eloveted, G beckvgter fnatamny bs wispweted fagey
maskiog the reduced flow throagh the chenncl Afier Sazussion it wes ggresd that G el
vilmeX Broach ares wiullte evieste Y oo slie Sy sovicw o[ ks oren, The Esckarge devices
- in ohch chumncd would be tamparasily chat to itarming € Gotcat of Ce bl wtter Cfnct £t

each channcl Onos the magnitude of € effoct, if eny, was éctecminad, £y propdete dhenger @
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ff-'r

Aptil 27 letter zre of ik e pi _rgge';h&sl with cnly leakage
,!1. -'Jﬁ 53t smpnceent operatisaal conditions.

- TU i3 concerned that the present confzuration may negatively impact dowastream

Fesage rather than improve passage survival,
- Thark you for tre appoitunity to comment, I ¥ou have zay Gusstions reg sgarding these

tazbove :dérf-—:s, a1413 353 1332 -"!.sr'ug the day, or at

Fenty, Iran be mach

den pugh@usgs.gov.

Sincerely,

- Donald Pugh:

- USFWS - John Wasssr, Dick Quing
MADFW - Caich Slaics,
MADEP - Bob Kubii, Rok MoCellum

- TU - Jonas Krox, :
Woronoco Hyd:o - Peter Clark, Willias Fay
FERC -
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-
10 C!d Siage Road
Weadell, MA 01379

May 6, 2004

- Alfred Nazk
Kleinschmidt Aseacipt=c
75 Main Strest

- PO Box 576

Pittsfield, ME 6355

- Re: Woronoco Project, FERC Na. 2631

- Dear Ms. Nash,

Following arz Trout Usntimited's (TU) commants concerning your lettcr of 2ol 27, 25654
- regarding the dovnatroam fish 1:=='-'=f-'~p'r“‘ pas! et the Woronoss projoct.

. TU was first notifisd that & plungs poc! had beer constructad in Woronoco Hydre's I2tter
- to the FERC dated August 13, 2003 requesting es extsnsion of Ume for fish passage
design. In & carlier mems dztad October 25, 2002 to Jobn Warmer, Dick Quinn, end
Caleb Slater, Peier Claik reviews the recommaendations end concluzions of csiic v
- October 11. The meme explicitly states st plans for constraction of the plunge pos!
would be seait to the egencies for fina! gpproval, Thisdid nol eccowresnoted in e lotter
from Caleb Slaicr to William Fay quG'ﬁ’i’dg observations I made 6z Ssptember &, 2 33 of
- low flow i the bypass reack end what { prresived 2z & poorly Czsigned pluner poo

tiers for the Weorsnoes loanse the Maszachusatts Division of

- ‘-“’*-3 at: ’—'f';'..‘.lsfa : g pocl dopth rsquiremert of five Szt and the
2l of 3 rock cutonop that intrades into the plunge pocl Som the wect side. The
- proeseat eaafiguration hay not heen shown to comply with '*‘ase requirements,
Additionally e =xit channel Brthe oo ,,..—.. i3 located ia 2 area that may Zelzy or prevent
migration mather than expediic passege. Ths plungs fom e b Lypass Guiers the pool ju.n

upstrearn of the exit cre;:..,, 2 r:;.-:;ﬁ'"-*-' upweelling/boil el the exit from the pos! Figurs
1). Pish hat are zot immadiately Fvopt sut of he poot will Pely & have diffcult
- detecting the flow out of the puux exd may bt'...u: trepped for

time. TU recommends that the outlst be locatod on the opposite £ of (e poo! Gom its
present lacation. TE3 will sffow smeols to more readily £ -.:! e flow exitizg the pool.
-
-
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- ‘pstwam Pazzge- Eels
Evzhuation of upstream oo) passazes e lnchude:
* Dates, mimbers, snd sizes oF eols passad.
- * Any locetion within the eetvays where exs do cot paws.
] ﬁ%}:ﬁfﬁ'%ﬁ}ﬁ#&&!ﬁhﬁ%ﬁ&iﬁ:&ﬁ&?}ﬁ@:@&ﬁﬂﬁ
L

- ‘ Droghack of eela passed over the dam.

cdfications to 8 soleraya or 18 f5028ion of s sctenys =2y b roquinad S==ssd upon

AT SRl AT 2 e AT ey i et

the svaluation of paseas parfemance,
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-
ation of the plange poct for the downstream Sypass. Modificaiions to the
do 83533¢ plunge pocl were made but 5o plans ware submitted 1o the 2gencies
- ey ?g%sad Teepesst &-.a.t"a‘m_-‘tk‘;‘-: %53 55t boon shown to comply with

i

Semiea for Sopth o removal of sock leddges hat intnuda o tha pool. Additionaily
Fe it dmaned orhazocl ‘**"':l 2123 arz3 that may ""sy o ..m-em migration

i

= rathey than un.,.-s.uz'a ._'tii_-:%e _3?.. fomthe VJ:E pudjuﬂ ipsiream
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While a0t raquired in the FERC Ycense 2a cvaluation of down: M passage of resident
fish i3 roquired by the Mazsachuscits 401 Water Quality Certification. This issue is not
addressed in tha drst Compichensive Fish Passsge Plan. Mt is immaterial 1o TU if the
pten submittad 1o the FERC includzs resident £2h St if not & separeta plan should be
sbmittod to tha MADEP for their approval. As the due date for that plan was April 30,
2303, this pian should be praparad in £50 near fisture,

Hﬁaiﬁaﬁmhmymm‘mmﬁmﬁmcﬂhmﬁwﬁbmﬁsﬁm
fish peczage cvalustion, minizmom flows, ar pead drawdowns.

Ia tho Downatream Flsh Passzge soction, adjustmenss of the low level gate openings for
Scbris clearing is Macuzsed, Mo mection i3 meds of bow miziom flow requircments
w1 b3 mit upon reducing Bow afler 30y debiis is clasrod. Masse explain Sow this will
b2 seooimplished zad Sow thiz will comply with Articls 402 of the FRRC Socense.
Additierally, I cannct find a copy of the monitoring plan roquired in Article 403 in my
a3 or i ihs FERC rocord wsing their oL rary search, Whea it is coavenient, could you
pleass formard =2 a copy of that plan?

Sevarzl conoorns regarding upstream oo passage noed to Yo addressad prior to
ingtaMatien of the cclways. These include:

» Thelocasion of the south chenned selvzy S the B 2 soall cove with 20 flow,

*  Th2loczticn of tha toe of the solway in the dowastream Uypass chaanel (above or
Yetow the plunge pocl boards) and the posaible Slse sttractinn of ccls to the
shrenge pocl ifthe o0 ¢Fihe Sahway i3 below the prenge pool. Couvarscly if the
seiway i3 Iocated fn the plunge pocl velochig =t the exit of the plunge pool may
Ficvedt [asssge Uy s o the pool.

Attrection water for the o2l

Tha type cf subatrsie 1o %0 used By e tochaienl sectices of the aclways.
Congisteacy of fow In the sclways depending oa the posd lovation and of the
transition of rack 1edge 9 the teckmice! oclway soctions.

15

i

Wﬁdﬁaﬂgms&mmmﬁﬁnb&mpﬂﬁmﬁm&gfﬁ&
eelways are devalopad,

Data froe: the DSY cefway indicates that the upetream cclways should remsin opan
through Ocicber unti! sits apecific daia indleatos otherwize,

Downstream fish pazsage for smohts should start Azei! 1.

P-2631-000
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DEERFIELD/MIL I ERS CHAPTER
10 Oid Stage Road
Wendell, MA 01379
L _J
April 22, 2004
- Alfred Nash
75 Main Strect
- PO Box 576
Pitslicld, ME 04967
- Re: Woronoco Project, FERC No. 2631
- Dear Mr. Nash.
Feliowing are Trowt Untimited's (TU) comments concerning the Comprebensive Fish
- Passzgs Plaa for the Waroaooo Project.
M
[

Anmlu'iluinglncwﬁmbrthmqumwagﬁﬁa-ébﬂksPednJ
Energy Regutatory Comimission (FERC) o April 30, 2032, At that time Article 404

- mhﬂauwunm:mmmﬁmwphnwﬁﬁn 180 dzvs,
Sinumuﬁmeextmsionsforﬁ!iﬁgthep!mhﬁebeeﬁmﬁ‘ﬁbﬂheFERConthm
oocasions (Feb 12, 2003, June 18, 2003, and Feb 12, 2004} Oz Apsil 12, 2004 &

- Mmkmmdt&ﬁépﬁﬁgcrﬁm&mﬂﬁﬁmetﬁdﬁmtﬁéo}ﬁ'
following. Comments wers requested by April 25, While providing e plan with es
anticipeted submiiis! date is an improvement over past porformance, this doss w0t congly

- with the 30 day comment pariod of Articls 404, TU is encoursged that thae is
movemcat toward fish passags. Hopefully desdlines will bo me fa the fiture £
mitigations required by the FERC Loense end the giate 401 Witer Quality Contificetion

- can proceed &t &1 spproprizte pace. In regand to the Late submita! date of the dra®
Comprehicasive Fish Pasaage Plaz, TU enticipates that agency comments recelved sfler
Apﬂzswiﬂbei&empgmﬁm:wﬁndphamdﬁgpkgwbmhtedmt&smﬁc

Any planped “dewatering” for downstream bypess o celwey struciure inspecticn or
repair reslting in bypez: Bows below minimum Bow of the dowatciing of the

- Mmﬂmﬁshbwzschm‘mwmuby&pkﬁsﬁﬁﬁﬁwt&&gmﬁﬂ
and initiated oty upos Bpprova! from the Massackusetts Dipartment of Enviroumeats!
Protection (MADEF).

L

-
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-5.

cc:  CRC -~ Jan Rowan
MDFW - Caleb Slater
- Engineering FO - Dick Quinn
TU- Doa Pugh
FERC- Div. Of Hydropower Administraticn and Compliance
- &: P'Wsiner:dw:04-29-04:603-223-2541
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-
-4-
SCHEDULE
- We geaenally sgree with the proposed schodule, The completion of plans and
construction of passage devices nesd to be done in 2004, Likewise, we agree that
moaitoring 25 s00n as Scilitics are completed I noodod. There Save siready been delays
- ia implementing required license conditings and Sirther delays zre not acceptable.
Tho last sentencs of tha section is unclear. Bel paseage should be monitsied as soon as
- the celways are in place in summer and fall of 2004.
' Wammmmmqﬂdiﬁcmlymdmﬁm-@mbemumgamm
- Maonweﬂm:mmmrﬂnmmemoﬁdﬁﬁn
Lastly, the scheduls for regart pezparetion, sgency review, and submitte! of the fing!
- mthmemcmimplm#aﬁaﬁofnaadedmﬁﬁmhmthou!sbetpééﬂediu
the passage plen
- If you have any questions pleasc contact John Warnee of this office &t 603-223-254]
ext. 15.
-
- C’Gﬂ'\
- William J. Neidermyer
Asgistant Supervisor Pedema! Activities
- New England Ficld Office
-
-
L
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Upsiream Bel Pusnage
madofﬁﬁ:saﬁmmﬁem‘nﬁnﬁmﬂwrdmm This
Mahﬂr&mmwhm&jwﬁﬂmwﬁn;ﬂdhwmﬁzﬁm To clarify ovenl!
project conditions, the minigm bypass flows and release mochanisms should be stated
- is 8 scparate section.

EFFECTIVENESS TRSTING
-
- Eiﬂmndio{demdrywmf.apmpmposduwohformonimmum

cfioctiveness. &wmmmhwmm@ymmﬁrﬁb
wma%mhmmmhem&myofhbmmmdﬂn

- plurge pool and downstream survival past the projoct. Monitors in the hesdpond, bypess,
b‘mbmn:mbﬁdsamwhmﬁnmﬂznhebms}aammm

- information cp fate of releszed smcits. Cnly bypazs afficiency can be tested using PIT

- f&a%’eﬂmwﬂ&i&a&%«oﬂﬁﬁ:ﬁqmﬂu&d'ﬁfa&q%h
significantly greater with the PIT tagging In order to secure salmon smolts for study,

you will need to roquest smolts from the Comnacticut River Atlantic Salmon Commission

- wwmﬁﬁmmamwwmmmswmm. The
request for smekts shou!d ba made prior to Decamber 31, 2004,
- Smhmmmudmhmmﬁxammm&omt&omﬁxm. This is not

sccoptable, Smhwbmuﬂh&oﬁsumﬁnmﬂnbudofﬂnwm
impcua!meﬂt,iaordetm;!!owwdimaﬁontot{ariva.md!odidtmmm

- pattems downstream to the project. With this release Jocation, observed behavior should
most closely resemble bebavior of wild smokty.
- %ﬁ!equﬁiﬂwmmhmubh&mm&mdm

a55ds to be quasiitatively assessed. With a zurfaco-only guidance device, adult eels
mﬁmuﬁmdﬁw@bﬁuwamummk
- woonciugive. Thers a TIT tagging or radio-{elemetry study, similir to the proposed
mkm,ismwmmmwamwm&, finding and uging the

[ ]
Upsiream Bel Passze Systeny:
- %ﬁearﬂ:ﬁvﬂyaﬁmﬁewdmcﬂmhmﬁhmmw

M&mmdﬁsﬁmﬂhﬁmm#ﬁmn
dcwnsircam of the oelways and in other arcss downstream from the three dam sections.

- Specific observation focaticas should be cotablished that sre then moxitored on each visit
to tha site, Al chservations need to be coaducted during hours of darkness, prcferably in
the middle of the aisht when cel movements would be greatest
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-2.

Deésnyﬁ;m&edﬁobemﬁdadandtbea:—hﬁhmmobuwdmﬁtewm
- the adoquacy of this facility.

Upstream Eel Passage Systeay;

T‘b;:!mdwnotiadndedea’yldnwiaasofhptnponddnyl. While agency

representatives mot with the profect cwner on site oa October 11, 2002 to discuss the
- m‘aﬁuwsaada!yénmmuwﬁndm Design drawings with more dotails

wera to bo dav Sy the project owner and are neodad to asess the adoquacy of the

Foposad designs. Ofaamhlmmtbemmdzedmlwmym
- wmmmmmmmym

While on site, we zgroed to the concapt of the sctway Sor the South Dam section. Purther
- thinking on thiy Sacility, bowever, raisss concerns sbout the Sict that the eolway is on the
me:mamm&wmbjmﬂowm Whether
ahmﬁtﬁndﬂaedmh&mﬁbuﬁmdmhmhﬁmdmd
- flow that would run down the eelway is a concern. It it possible that some additional
mm&mmmﬂmmwmm&mmﬁmm&
c=cropping. This flow could be provided by cutting an sdditicmal aotch in the dam. It is

- pcss’b&eﬂm:.‘&m:dw«ldambemdutﬁembymﬂowrdme
mochanism.

- ma&mmmmmmmmmwmmm&m

‘ wide by 6-inch deep notch ca the dam crest, The amount of fiow provided through this

Mchéaﬁhd@ﬁdmﬁumﬂmpdmuﬂmMMh

- mqumwm&Mhmmemlmzw
should be added.

- OFERATION AND MAINTENANCE

Dovmstream Fish Pagsage

m&mm&d&aﬁrﬁﬁmﬁcwmnmdmbowmmn
throngh mid-Tune, sot starting in May.

mmmﬁmmﬂaddciﬂnmﬁdﬁmmthumﬁdl&hm
ﬁnﬁoﬁmmpdy.ﬁﬁmh@%ﬁummmhmmm

- Myxi:oinspac&ommddnniagmmedadmmthuﬁeﬁmumkﬁa
' from debris and fonctioning properly. The migstion window for salmon smolts is
limkd,ﬂmyddayuumdbydombypluﬁcﬂhiuhuw@ In addition to

- zhebfpassmnogthapkm;epodnwdambemmimpmdmddehhmduo
mmmwmmammmwxmam@thmmm
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. United States Department of the Interior
s FISH AND WILDLIFE SERVICE
- New England Field Office
70 Commercial Street, Suite 300
t‘:cu'lt':ond,hlew| n 03301-5087
- IR ";l
J . Y
4l ' (SR
- H i L O A .
FERCNo.2631 - s i Agpeil 29, 2004
- Mr. Alfred Nash PR 23TA-00¢
Kleinschmidt Associates
P.O. Box 576
- Pittsficld, ME 04967
- Dexr Mr. Nash:
'l'hisisinmpomewmlmcrdudApﬁl 12, 2004, which transmitted the Dreft
- OnmpraheaﬁveFuhhmge?hnfaﬂnWmHydmdu:ﬁchngbamdoathe
Westfield River, Massachusetts,
- wemmmmﬁuofuumpmmummsfoaamgwmmmm
recommendations,
- INTRODUCTION -
The Introduction states that the draft plan waz distributed to the agancies o Apeil 5,
- 2004, Mw,ﬁMyisdﬂaduﬂmdiﬂihﬁadmApﬁll!mdmu&wdh&*&m
: April 13.
- FISH PASSAGE FACILITIES &
Downsiream Fish Passage Sygtem
-
Ithundwwhnhmby&hlqdmwmaﬁumﬁzmﬂ.gemmmem
approximately haif the distance to the opposite side of the farebay”. The plaz vicw
- Win?mlmd!dqidtb:ladgﬁngmmp!&dymu&tbnbay. A more
mmmwmwmmgﬂmﬂm@emw@
to clarify the proposed design. ‘

mmumwmmmwwmwmmmﬁwm
spproved by the Service or the Massachusetts Division of Fisherics and Wildlife. The
- mmtﬁepmjoaomuleuemthi:imaeinm,hnwwbm
congultation or design review has since enzued.
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WORONOCO HYDRO, L1.C.

WORONOCO PROJECT
(FERC No. 2631)

COMPREHENSIVE FISH PASSAGE PLAN

APPENDIX A - Consultation
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TRAP-AND-TRUCK FUNDING

“ﬁuunnoo}hdhaumuhmuslnpnmddcﬁnuﬁngﬁm1nuhumknuck:qxrtﬁunn:&m
MDFW. Tbcﬁzxﬁngadﬂconﬁnneunﬁlﬂu:eopuuﬁnnllunﬁsunlhuud.Thcihndsudﬂhc
Mmmm,mmrofummwumwmorm
eﬁﬁnﬂkﬂuﬂytur(hnﬂnnyjlndtbecnuchu&unofeud:yenﬁsacﬁvﬂkl(hnn&

- JAL 18000 NDucs'002-1 130 fp plan 051204 dac

-13.
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-t
Effect Testing of S :
Umdmeﬂ'wﬁmobuv-ﬁomwiﬂmimnwdimlylﬂnrmwm

-
of the ladder systems. Thesmdyplmtoconductelfec&vmmﬁngofd\cvuiouspnmgc

- mmm‘ﬂbmdbySethZWmdaﬂmﬁMixmymﬁwmdmmL
Uponmoiptofugmcymmm:sﬂwplmuﬂllheﬁhdwithtbemmidmlbrmﬁm

- with the provisions of Article 404 of the license. Filing of the study plan is anticipated to occur
by November 2004. Dowmmpmeﬂboﬁmmﬁngfatbemﬁdwof

- mhﬁuomrhhmhgofmmuﬂwwlﬁmofﬂummodiﬁuﬁom Visual
mmimghrwmofm-mmmmmwﬂﬁmmm%ﬁll

- occur in the fall of 2005. Wmmﬂy&owiﬂmamympoﬁofﬂlﬂingmﬂu
for sgency review by December 2005. Upon receipt of the agency review comments and

- recommendations, the final report will be filed with the Contmission. The final report is
anticipated to be filed with the Commission by March 2006. Modifications to the passage

- Wszﬂi&nﬂ!uﬁn&ifmuhﬁ,uﬁﬂbeimpMnﬂﬁutmmpuiod
upon Spproval frem the Comimiasion of the report and the roport recommendations. If required,

- t=sting of t2gged downstream migrating ects will occur in the fall of 2006,

[

-

-

-

-12-
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Wmmﬂy&owillmmﬁmof&enbﬁngdommpw,
mmhdmiumdmiuﬁomwi“mﬁonﬁtehmwyorwlyJMZW.
depmﬁngmﬁvaemdiﬁom,hdeﬁmineﬁmlmodiﬁaﬁmﬁoﬂwplmpodmﬁm

-
downstream of the pool exit. Final plunge pool modifications are anticipated to occur in June
- 2004 with Woronoco staff. Woronooco Hydro will prepare conceptual design drawings for the
proposed angled Icad in May 2004 snd submit the conceptus! design to MDEP, MDFW, USFWS
- &nd TU for reviow and comment. Upoa reccipt of comments (June 2004), the lead design will be

finalized and submitted for final agency and FERC approval in July 2004. Fsbrication,
- imlhﬁmandiniﬁﬂopu:ﬁwwﬁngoﬂhemgldludmmﬁdmdmmin&pmher
2004 and wiil be self-performed by Woronoco Hydro staff, Operational testing and

- modifications (if required) of the angled lead will be finalized before April 2005 to permit
effectiveness testing of the system to oocur. If required by the testing results, additional
- modification, protection or guidance devices would be determined in 2005 with installation of

Woronoco Hydro is currently preparing final design drawings for the proposed el
passages. The consulted agencies and organizations will meet on-site in late May or carly June
2004, depending upon river conditions, to review the proposed eatrance locations. The design
drawings will be finalized based upon the results of the on-site moeting and submitted for review
and commeat to the MDEP, MDFW, USFWS aad TU ia June 2004. Upon receipt of comments,
mcﬁmlmdrwhgwiﬂbemhedndmbmiudhmeFERC&rmwdinJulylom.
Installation of the new systcms is anticipated to occur in September 2004 with Woronoco stafY,
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willbecmdmtedaduskandwlyevwingmdwﬂlmbylhcunoﬂiglmmmw
appropriste. Possiblc downstresm passage over the Project’s spiltways will be documented by
mmdhgspiucondiﬁnmdmingﬂupqiodohduhmwmmdobwnﬁmﬁdﬁnﬂw
bypass reach. Obauvﬁonform-nﬁgmingoehwinbemndwnddmingﬂwcminghmm
when other sites in the area have reported cel movement, '

- Upstrcam Eel Prgsage System:

- Wmmﬁllmamwmofmmwlm
eilectivencss for migrating eels. The assossment will generally include visual obscrvation from

- the surface of the passage systems to document use. Observation locations will be cstablished in
mmmmemwumwmwmmm Obsorvations will

- hmltdevisudwvicwofﬂn?mjea’sdmumuum.damhilpnolmuﬂthegmwd
embankments ncar the dams. To the extent possible, observations will include enumerstion of

- the eels observed in the various areas and ladder system. Obscrvations for eel migration will

be@lwmo&wﬁmhﬂwmhdhumlmvm“mming Observations will be
- mmﬁl&:glmmofduthMwiumpbyﬂwmofﬁmm:ndifm
The observations will continue nightly for the first woek afier migration is observed and continue
“ & minimum of once per woek during the paseage scason after confimation of the system use has
been documented.

-10-
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EFFECTIVENESS TESTING
Fish S
Worsnoco Hydro will conduct a quantitative assessment of the downstresm fish passage

effectivences following the installation of the downstresm fish passage facility modifications at
the Project. A mecting will be conducted with the MDFW and USFWS to finalize the details of

-
the tcsting procedures and location of moaitoring devices, In general the asscssment will entail

- mhﬁmhmedﬁwmh(mm)moﬂhchojwtudmﬁmm
MmmMmhmmﬂnmﬁmofﬁdmmgtthw

- facility. mmlhmldbeequippcdwiﬂxdlhwakadioﬁqmymﬁﬁaﬁm(kmwn
Pasgive Integrated Transponder (PIT) tag. The downstream passage chute would be equipped

- ﬁmmmmmmmwmmmmmofﬁmmu
bypass. In addition, the forebay siop log structure would be equipped with in-water satenna, tag

- m.)mmws)mmmmmofmmmeMym Bypass
cfficiency will be calculsted as:

-

% Effectiveness = 100 * Number of fish wsing the downstream bypass / Number fish released

Test fish will be released upstream of the project impoundment, The fish passage
effoctivences assessment will be scheduled to coincide with peak downstream movements of
smolts (i.c., early May). The results of the study, including sny rocommendations, will be
presenied in a report format to the resource agencics for review and comment peior to filing with
the FERC. If it is determined that bypass cficiency is low, Woronco Hydro will consult with the
reaource agencies on modifications to the sysiem to enhance passage efficiency.

Woronoco Hydro will conduct a qualitative assossment of the downstroem fish passage
cffectivencss for passing of post-spawn Atlantic salmon and out-migration of American cel
following the installation of the downstream fish passage facility modi fications at the Project.
The asscssment will generally include visua! observation from the surface of the passage area,
including the plunge pool, to document passage of either species. Observations will include
- visual review of the Project’s taitrace and bypass reach areas. Observations for Atlantic salmon

-9
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integrity. Am:alchnhvgofthepkmpoolmwﬂlbecondwwdpﬁortoﬂ!emimﬁon
season and will consist of temporarily stopping flow into the area to permit the water fevels to be
reduced 10 enhance debris removal activities. Woronoco Hydro will maintain minimum flow
mquirmmtmhasuoverﬂndambytheuuoftwmhq:”,mbymmbimﬁonofﬂw
available project features, Incressed minimum flow releases of short durstion (less than a half
hun)mlymwbhwouundmvemnddﬁsdepoduwiﬂinthebypﬂaynmby
releasing larger discharges of short durstion, The gates will be close only if 2 permanent

“ obstucﬁonmﬂbemvedbydimorbydnwingdownﬂwimpmnﬂmmt
-
Upstream Ec] Passage:
-
Mmlnmedmﬁcimywillbcopﬁﬂedﬁomlmeﬂnwgh&tobaform
- of American Ecls (cels). Future refinement of the timing will be made as information on the
behavior of migrants at the Project is obtained. Two of the cel passage systcms arc supplied with
- gravity flow water for attraction and passage. The North Dam passage system’s sttraction and
hmiﬂwﬁﬂbeawﬁedﬁmasubmﬂﬁbhehmicmbﬂmdinﬂwimpomdmau
- adjacent to the dam sbotment. The pump and gravity flow systems will operate continually

during the passage scason providing & minimum of 0.1 cfs of flow per ladder system,

AWmomeydmmmgopaltormuﬁndyvisimtbepmjecttypiallyﬂuwﬁmapa
- weck during unit operation and once per week during non-operational periods. The aperator will
Rwﬁswqubnmwhnnuwﬂlbehmhnmdwithinmwﬂkofﬂndiwovayof
d=mage or failure. Mgchdngmmwldduﬂowmybepuiodicaﬂymdmdm
stopped to assist in the operations. During the non-passage season the stroctural portions of the
Iadders may be removed to prevent damage to the system. Mainteoance to system will include an
m(wwmmmmMmmmowwm.
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OPERATION AND MAINTENANCE

Downstream Figh Passage:

The downstream fish passage facility with the required attraction flow of 20 cubic-feet-
per-second (%) will be operated from April 1 through mid-July for passage of juvenile Atlantic
nk!m(umlu)mdﬁumnﬁd-Sepwmbermmid-Novqnbu'hmofpoutmwn adult
salmon. Future refincment of the timing will be made as information on the behavior of migrants

- at the Project is obtained. Since the bypass systam will siso provide passage of the required
uﬁnimmlhwmleuu,itwiﬂopuiemaywmndbﬁswfnﬂhmm&uingmc

- winter season to avoid ice accumulation. Flow through the passage system will be annually
stopped from December until “ice-out” or the river tempersture reaches S-degroes Celsius.

- Flows in the bypass system during the passage sezson will be maintsined through the open
eutrance gate and controlled by impoundment level. Flows in the bypass system during the non-

- passage scason will be limited te those required to satisfy minimum flow requirements at the
projocl. The settings for the minimum flow required flows will be based on calculations of the

- opening nocessary to provide the required minimum flow with the impoundment at the dam crest.

Typiullythcsuewillbeinaputiallyopenpociﬁonmdwillmtreqnireadjushmﬂcxecptfor
- occasional flushing if the gate becomes partially blocked by debris. The partial gate openings
were calculatod by Dick Quinn of the USFWS and provided to Woronoco Hydro.

A Woronoco Hydro roving operstor routinely visits the project typically three times per
migration scason the operator will check the bypsss system and plunge pool area daily for debris
clogging, proper gatc adjustment, and cloan the sngled lead when needed. Lead cleaning will be
accomplished with standard rack brushing equipment and by flipping the Jead 10 & horizontat
position so that the forcbay flow transports the debris to the trash racks for removal by the trash
rake system. During cleaning the unit flow will be used fo assist in cleaning operations. During
the non-passage season the angled lead may be removed to svoid clogging. Duc to the use of the
- open straight bypass system, debris clogging within the bypass system has historically been and

is anticipated to be infroquent. Maintenance of the system will include an annual (if neccssary)
- dewatering 10 remove accurnulated debris within the bypass system and check the structure’s

-1-
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mmmmwium.mramelmwmwm
m:amthemnhandofﬂndm(oppmileofﬁelmmmcmingﬁgnre 1). The
mmmummammﬂmmmmﬁmﬁmmw
charmel, slightly off from the north shore {(Appendix C, photo #7). The ladder would be attached
mmmmmwummmwmmmm The ladder
mﬁmmuhmmfolmmeuhiwofmmmmeus
fect upstresm of the dam crest. 'Iheexilﬁulntheladderwonldbeloubdmximnelysm
above normal impoundment levels. Water supply for the ladder will be supplied from s
submersible pump located within the impoundment at the North dam north sbutmeent, Water will
be pumped into the ladder’s high point to provide tranaport flow and s separate pipe instalied 10
- provide entrance attraction flow. mmmexpowdwcﬁonofhddermdpunpwuldbe

movoddmingthcmn—mmtomdumgcmthesm



Unofficial FERC-Generated PDF of 20040517-0094 Received by FERC (OSEC 05/14/2004 in Docket¥: P-2631-D00

inncalmuudowmoﬁhephmepoolonthemﬁhsideomwpoolﬂowm(opposilc
side of that indicated in the July 2000 Figure 1 FERC filing). The existing rock outcrops will be
partially removed to creats a minimom 8-inch wide channel. The gradicat botween existing
ledgepoohwitlbereduwdbmuw%dmvuwiﬁlmhnmyldimofﬁdem
mwﬁngdmmﬁmwiﬂbemd\medwmmommuﬁsﬁngmﬁcc
(Appendix C, photo # 5). Attraction and transport water supply and an exit into the
impoundment will be provided by an 8-inch wide by 6-inch high notch in the dam crest at the
interface of the crest and south sbutment. The passage flow will be nearly constant due to

- limited impoundment fluctuations with & flow ratc of around 0.8 cubit-fost-per-sccond (cfs).

- The southen ares immediatety downstream of the South Dam coasists of an elevated
rock pool and steep rock ledges with narrow scams. Discharge from the dam’s deep gate, near

- medtmeuw.disnhmﬂowilm:mehumdlwﬁngmahwkvdpoolmdulﬁmucly
discharges the flow through & siot between two high lodge outcrops. The USFWS has suggested

- that & ladder entrance be located at the lower pool. The USFWS also noted that additional
atiraction water may be required to effectively attract migrants into the indder system. The South

- Dam ladder will be comprised of both natural ledge and pool passage and pre-fabticated metal
sections with a roughened bottomn. The ladder cntrance will be located in the iower poo! as

- suggested by the USFW'S and traverse existing rock seams to the upper poot area (Appendix C,

photo #6). Removablc sections of metal tadder, bolted to the existing rock, will provide passage
between natural passage sections. The metal Iadder soctions will, to the extent possible, be
existing rock scams will be selectively filled with partially concrete encased stone to provide a
roughcn passage way 1o the upper pool arcs. Passage though the upper poo! will lead 0 a natural
rock passagewasy to the dam crest at the southern dam sbutment, Flows to the passage systems
will be through gravity. The ladder exit and transport flow will be from an G-inch high by 8-inch
wide crest notch at the southem sbutment. The entrance and exit point of the ladder are opposite
of the June 2000 PERC filing. The requirement and means to provide additional sttraction flow
to the ladder entrance will be detcrmined after initial testing and may include the use of

- submersibic clectric pamps.

.5
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Dmm&cm”@mﬁ“mwuﬂmmﬂwuhﬁm
naturally formed plunge pool. Woronoco Hydro modified the plunge pool to incresse the pool's
water depth based upon discussion with the USFWS oa October 11, 2002. The modifications
wlsistedofﬂwimhlluimofahwedwoodenwaﬂsyuan(poolmu)bdwmmk
outcroppings at the downstream edge of the pool (Appendix C, photo #4). The modifications
increased the pool depth to sround seven (7) feet. Woronaco Hydro will further modify the pool
and area downstream of the pool exit. The additional modifications will include the clogurc of
mﬁmmwmmkmmwbammewdlmmkmwm&nml
- ﬂigmemovdofmckomopnurhw:cuﬁmof&mﬁd:mdimbugcmdﬂwpol

water level, and local chanaclization of existing pools downstresm of the pool exit. The extent
- ofﬁnmlhﬁm&wmofﬂ:plmpmlwﬂlbemmﬁkbywmﬁvaof

the resource agencics. Thechmdhdiouwitlmﬂlyoomiﬂofmwhingcxisﬁngmkhdgc
- outcrops ko promoic a decper exit area from the pool formed by the ledge outcrops.

- Exclusion devicos to deter turbine entrainment are not proposed. Rather, the
Mmofﬂubypucyﬂmwﬂlbedocumuﬂd.ﬂddi&mﬂmmpﬂaﬂyif
- the effectiveness testing indicates low bypass efficiency. Should exclusion devices be required
after effectiveness testing, the exclusion devices may consist of seasonal bar or plate overlays
- over the existing intake trashracks or vibration inducers 1o deter the fish from the area.

Addiﬁmdmmifrquimd,wwldhehnhlbdaﬂamh:ﬁonwi&ﬂwmﬁu.
Upstrcam Eci Passage System:

Condition 2 of Article 404 requires the installation of upstream ee! ladder systems at the
South dam, adjacent 1o the downstream fish passage facility, and enhanced passage within the
North and South chenneis. Woronoco Hydro will install & theee iadder system, one at each
location noted in the license article. Appendix B contsins a general location plan and typical
details for the ladder systoms. Final detailed drawings will be preparcd separately and submitted
for review to the resource agencies and organizations,

The indder system ncar the existing downstream passage will usc existing rock ledges and
- pools and the dam surface to promote passage over the dam. The system entrance will be located

Y
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FISH PASSAGE FACILITIES

Downstream Fish Pagsage Sveteen:

-

- The downstream fish passage facilitics at the Woronoco Project currently consist of an
imuimbymﬁ:iﬁqimlldiﬂ”?mmmdﬁdlmdfamofﬂw

- minimnm flow requirements at the project. The system consists of & metal, open topped chate, a
mmm:mmmmmm-mmmmwum

- pool. The systom is locatod iramediately upstream of the Project’s intake racks.

- Wmﬂﬁohmﬁbwmmghdmm&aﬁymoﬂbcm
entrance o enhance pasage cffectivencss (Appendix B). The angied lead would be extended

- intothewatereohmmaminimmnofhn(lﬂ)feumdbempdndofclmmuhbugmingor
similar product with a nct opening of 1-inch or less, The lead would be suspended in the water

- column from cables sttached to the surrounding support structures. The system would be
permitted to sotate to a nearly horizontal orientation during cleaning operations and returned 1o a

- vertical position after cleaning operations are comploted.

- Appendix C contsins photos of the forcbay ares and arca immedistely upstream of the
forebay dewstering structure. The castern half (dam sidc) of the forebay is significantly deeper

* than the western half of the forcbay (Appendix C, photo #2) duc to an existing rock outcrop. The

mofmwmﬂmmymoﬂhem-ﬂﬂwﬁmbw's
mckmﬂunpuuuthcmqioﬁtyofﬂlemiﬂowbmlheﬁmhyouthcmﬁdeoﬁhc
forcbay (Photo #1). The lead would extend across the deoper section of forebay (cast cad) from
the passage entrance to a point approximately half the distance to the opposite side of the forebay
(cast to weat), terminating near the existing rock outcrop. Photo #3 of Appendix C indicates the
approximate locstion of the angled lead. Woronaco Hydeo will install a portion of the forebay
dewmiogﬁmbwbgsinﬂwWMnMwmmeﬂowmoﬂhehebzytothem
entrance side (cast) of the forcbay causing the majority of the intake flows to be directod betwoen
the angled lead and passage entrance.
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]
6) A schedule for implementing the plan.
In addition, the plan is to include provisions to:

. Evaludelheeﬂ’ocﬁvmusofﬂlcdowmmnmﬁciﬁtyﬁxpmﬁlguhmn
smoits, post-spawn adult salmon.

) Evaluste the cffectivencss of the upstream col passage moasures.

o Evaluste Amevican eef out-migration.

A draft of this plan was submitted to the Massachusetts Department of Environmental

- Protection (MDEF'), the Massachnsetts Division of Fisherics and Wildlife (MDFW), the U.S.
Fish and Wildlife Service (USFWS) and Trout Unlimited (TU) on April 12, 2004, Details of the

- downstream passage plunge poo! were provided to MDEP, MDFW, USFWS and TU on Apxil
27, 2004. Appendix A provides a copy of the comments reccived from the MDFW, the USFWS,

- and from TU. Cluiﬁcaﬁomanddimuiomofmmmmtineorpaﬂedimodﬁsﬁnﬂplm
are contained in tho cover letter at the front of this plan. The final details of the plunge pooi

- modifications and ccl passage locations will be determined though on-site reconnaissance with
the MDFW, the USFWS, TU and Woronoco Hydro staff. ‘This plan is being submitted in

- accordance with the requirements of Article 404 of the license and in accordance with the

February 12, 2004 order granting extension of time under Articles 403 and 404.
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WORONOCO HYDRO, LLC

WORONOCO PROJECT
(FERC NO. 2631)

COMPREHENSIVE, FISH PASSAGE PLAN

INTRODUCTION
L]
Wmmﬂm,uxl(w«mmﬂydro)mmdopawﬂlew«om
- Hydroelew'icpmject(iject),whichillioemedbytlleFM Energy Regulatory Commission

(FERC) as FERC Project No. 2631. The Project is located on the Westficld River in Hampden
- County, Masgachusetts. Arﬁcle#ﬂofthoijeulim,imwdApﬁl30,2m2(99FERC1
62,075), requires Woronoco Hydro to develop a compreheusive fish passage plan (Pian). The

- Phhhﬂh&mﬁmmﬁmﬂl.wmhmh.uﬂwﬂm"mw
anddownﬂmﬁlhw&ciliﬁautthumjmfnrAﬂuﬁcsﬂmmmd
- American ecl. The Plan is required to include:
- 1) Apmviﬁmtoeaninueopaltingmdmintdﬁnglhcexhﬁngdowmnﬁsh
passage facility;

2) ﬁmﬁmﬂdedgnduwingsofﬁwlim‘spmpoudupﬁmmmm
- for American cel (in accordance with the pians filed Jue 6, 2000);

3) Quantification of the flows required W operate the licensee’s proposed fish
4) Anopenhonandmuntamephn,mhﬂngucbeduleforopamngthe

licenseo’s proposed fish passege facilities;

5)  Funding support fowards implementing the Massachusetts Division of Fisheries
and Wildlife's upstream trap-and-truck program for Atlantic salmon on the
Westfield River; and
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Woronoco Hydro will notify FERC within ten dxys of any violation of impoundment

- fluctustion or minimum flow requirements. The notification will include a discussion of the
reasons for the violation and the corrective actions taken by Woronoco Hydro, Woronoco Hydro

- will consult with the MDFW and the USFWS regarding the incident and corrective measures. A
report regarding the incident will be filed with the Commission within 30 dsys of the incident

- and afler consultation with the resource sgencies. The report will contsin, to the extent possible,

the cause, severity and durstion of the incident and sny observed or reported adverse
data and a description of cormoctive measures,

Dats on impourkiment elevation, it output, flow release gate settings, and fish passage

-
operational status would be made available to the U.S. Fish and Wildlife Service, Massachusetts

- Department of Envirorenental Protection, the Massachusetis Division of Fisheries and Wildlife
or the U.S. Geological Survey within 30 days of the sgency’s request.

« No s0il erosion or sediment control measures are proposed since the proposed monitoving
mesasures will not require any soil distucbance,

-

-

-

-

o

JMI9000] Woci\006-1 180 MIN FLOW moaitoring ples_030504.doc

Page T of 7
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' South Channei North Channel
Marked Stone Marked Sione

Photo I: View of Bypass Confluence Area

SCHEDULE

The impoundment level monitoring and unit control system is currently mstalled and
operational at the project. Impoundment level data is being continuously recorded on an hourly
basis and archived as required. The minimum flow devices are existing features at the project
and are currently operating. The proposcd video camera monitoring equipment described hercin

will be installed within six (6) months of the Plan approval by the Commission.

REPORTING AND OTHER PROVISIONS

Short duration (less than 24-hour) interruption of minimum flows may occur during
cleaning or maintenance to the fish passage system or gates. Woronoco staff will limited planned
infcrruptions, if required, to no more than two consccutive 12-hour periods. Anticipated
intcrruptions above the 12-hour period will be coordinated with the USFWS and MDFW prior to
implementation of the interruption. Whenever feasible, the gate scttings will be increased to

maintain the required release amounts.

Page 6 of 7
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through the use of the paint marks will document proper gate openings since daily gate operation

- is not roquired and the gates arc manually opersted and locked at all times. The free discharge
from the gatcs and passage system will be documented through the wse of visual obeervations
- downstream of the gates at the confluence of the bypass reach sections.

Woronoco Hydro intends 1o instal] a video camers downstroam of the confluence of the
noeth and south channels to document flow relcases through the bypass reach. Photo 1 indicates
the general view of the conflucnce arca. The confluence area will be provided with chiseied and
masrked rock outcrope or embedded poles visible with the camers. Photo 1 indicates the general
location of the proposed marked structures. The camera will have the capability of zoom and pan
to permit cloger inspection of water level markings. Camers output will be provided to
Woronoco Hydro staff for weekday recordings and spontanecus confirmation of the discharge. A
one-time calibration of the water level marks will be conducted upon camers installstion with ail
discharge mechanigms free of debris and properly set. Resowrce agency staff asgistance and

- review will be solicitod during calibration fo ensurc ageacy objectives arc met.  All markings,
inchiding the gate operating stems, will be repainted aanually or more frequently if roquired for
- adoquate confirmstion of settings. Woronoco Hydro staff will be dispatohed to the project
should camera obscrvations note inadequate flow relesses. As sppropriatc Woronoco staff will
- clean or readjust the gate or passage areas io restore required relesses.

Pags 5 of 7
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-
notches were anticipated to be used for passage of the flow Subsequent to the license issuance,
- Woronoco Hydro met with resource agencies on October 11, 2002 and determined that minimum
flow releases would be provided through existing gate structures, The minimum bypass flows
- have becn dischargod from the gates continuously since that date. The use of notches was
abandoned doc to potential clogging, and 1 prevent unintended fish passage through the notches
- that could result in unnecessary impact 1 fish from rock outcrops or depositing fish into a nog-
pnmbkordulhwwﬂnedmwbmﬂmuismspﬂlmﬁnglthedunbmi&pﬁemhm
cvent,

operation of & manually operated decp (mud) gate located ca the north sbutment. Calculations to
detorming the roquired gate opening were provided to and approved by the USFWS. The north
channe] gate is roquired to be opened 2.6-inches. A paint mark has been added to the operating
stem for easy detection of the gate opening. Daily adjustments to the gate scttings wili not be
required.

mammmwmm;mnywm(mgm
located near the middis of the northern section of the south dam. The downstream fish passage
syslem is & frec-surfaced open channed flow structure with no flow cootrol gate. Discharge

- wmmmmhmmﬂumwmmw
continucusly for sevoral yoars. Calcuistions to determine the required south gate opening were

- provided to and spproved by the USFWS. The south channel gate is required to be opened 1.125-
inches. A paint mark has boan added to the operating stem for easy detection of the gate

- opening. Daily adjustments to the gate settings will not be required.

- The electronic documentation of the impoundment Jevel through the PLC (noted above)
confirms the discharge through the downstream passage system and proper impoundment levels

- for the gate discharge. In addition, the downstream passago system is checked daily during the
week for debris accumulation during the season when trash is likely to clog the intake racks and

= weekly in other seasons, or will be checked more frequently if monitoring results indicate an

increased level of monitoring is required. Monthly visual confirmation of the gate setting
Page 4 of 7
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A deaft of this plan was submitted 10 the Massachusetts Department of Environmental

- Protection (MDEP), the Massachusetts Division of Fisherics and Wildlifo (MDFW), the U.S.
Fish aod Wildlifc Service (USFWS) and the U'S. Gealogical Survey (USGS) on May 5, 2004,

- Appendix A provides a copy of the comments received from the MDEP, the MDFW, the
USFWS and the USGS. Clarifications sud discussions of comments not incorporstod into this

- final plan are contained in the cover letter st the froat of this plan. This plan is being submitied

in accordance with the requirements of Article 403 of the license and in accordance with the
February 12, 2004 order granting extension of time under Articlcs 403 and 404.

IMPOUNDMENT FLUCTUATION

The Project is oquipped with a Programmabie Logic Cotrol (PLC) based operating
systom that was installed before the FERC liccnse was issued and has been operating
cantinuously since the fall of 2001, Impoundment levels are measured through the use of an
wmwwmnrummwwuninmm.m
prossure tranaducer is located upstream of the forebay stoplog stracture: in 3 sheltered sres on the
dam side unaffected by flows. A sccond transducer is located behind the Project's intske trash
racks. The transducers are calibeatod annually The PLC sutomatically adjusts the unit scttings

- based on the transducer input to maintain the impoundment leve! within 1-inch of the target
clevation. The elevation dats is sutomaticaily electronically recorded bourly by the controf

- systam. In the event of loss of pawer or the impoundment level dropping below the target
clovation, the system shuts down the unit (snd alarms station operating personnel) causing all

- flows to pass over the dam into the bypsssed reach. Documentation of maintenance of the
impoundment elevation st the target clevation will satisfy the requirements of Articles 401 and

- 403.

- MININMUM FLOW

- Article 402 of the liconse requires a minimum flow release of 57-cfa, ot inflow, into the
bypass reach. 'lhe&?-cfnnl&aismqnimdhberaluudhmlhebyplﬂufollows:(l)ﬁ-cﬁ

“ in the south channe! (20-cfs through the downstream fish passage and 15-cfs into to the south

bypass channel); and (2) 22-cfi into the north bypass channel. Article 402 notes that dam
Page 3 of 7
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4) The design of the devices, including any pertinent hydraulic calculations,
- technical specifications of proposed instrumentation, etosion and sediment
control measurcs, as appropriate, and design drawings of the system;

35) A description of the relative extent of manned versus automatic operation of

6) A description of the methods and schedule for calibrating the monitoring

- oquipment;
- 7 ﬂnmedndof‘ﬁowdnmllwdm.ammﬂorm«ding(howly)md
ing (vearly) i ; fevations, and provisions for providing data to
- the regnistory agencies in a timely manner; and
- 8) A schedule for installing all elovation and flow measuring devices, as
approprixte, sad implementing the plan.
-
In addition, the plan is to include provisions for preparation of a report whenever the
- required flows or elevations fall below the required amoants. The repart shall be filed with the
Commission within 30 days of the incideat and in consultation with the MDFW and the U.S.
- Fish and Wildlife Service (USFWS). The report shall include the following provisions:
- . The report shall, to the extent possible, identify the cause, severity, and duration
of the incident and any obscrved or reportod adverse anvironmental impacts
- resulting from the incident.

. Operational data necessary (o determine compliance with Asticle 403 of the
- license.
. A description of sny corrective measures implemented at the time of occurrence
- and the measures implemented or proposed 1o ensure that similar incidents do pot
recur.
. Comments or correspondence, if any, received from the MDFW and the USFWS
Page 207
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WORONOGCO HYDRO, LLC

WORONOCO PROJECT
(FERC No. 2631)

IMPOUNDMENT FLUCTUATION AND MINIMUM FLOW MONITORING PLAN

INTRODUCTION

Waronoco Hydro, LLC (Woronoco Hydro) owns and operstes the Woronoco
Hydsoslectric Projoct (Project), which is licensed by the Federal Enargy Regulatory Commission
(FERC) a2 FERC Project No. 2631. The Project is located on the Westfield River in Hampden
County, Massachusetts. Article 401 of the Project license, issued Apeil 30, 2002 (99 FERC §
62,075), requires Woronoco Hydro to operate the Project in a run-of-river mode with a target
clcvation of 229.0 feet National Geodetic Vertical Datum for the protection and enhancement of
water quality, fisherics, and aquatic resources in the Woronoco impoundment and the Westfield
River downstream from the Project. Articic 402 of the license requires a minimum flow reicase
of 57 cubic fect per second (¢fs), or inflow, whichever is less, as messured in the separate

- channels of the bypassed reach, for the protection and enbanoement of water quality, fisherics,
and aquatic resourccs in the bypassed soction of the Weatfield River. Article 403 of the Project

- license requires Woronoco Hydro to develop a project opesations monitoring plan (Plan) to
mositor run-of-river operations as well as the minimum bypassed flow and downstream fish

- passage flow. This Plan bas been developed in accordance with the requirements of Article 403

of the licenso. Asticic 403 requires that the Plan include:

1) A provision for maintsining the impoundment elevation at 229.0 feet National
Goodetic Vertical Daturn (NGVD) and notifying the Msssachusetts Department
of Environmental Protection (MDEP) when the impoundment elevation falls

- below 229.0 foct NGVD;
- 2) The planned Jocation of the elevation and flow measuring devices;
- 3) Specific measures that would ensure that the monitoring system would operate

under all conditions (including logs of external electrical power to the project);

Page 1 of 7
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-

= . Mosus. Siater, Warner, Kubit and Sonntag

operated continous! y,dﬂwtitcsinoebcfom_thehme' sc was issucd by FERC. As a3 means for
continuous reporting oftharperfmmwe, Wmﬂyﬁohbe;nmvemglmg' igating DSE, and
- mkmmmﬁmwmamm-uhmmm
: mhﬁm@mbymm'm These effocts proved fruitiess -
o mmm.uof@i,mbfmmuwmwumhmmm
- through altemniate tochndlogy mediums. Woronoco Hydro®s pursuit of providing instantancous -
Mm_hucnpeda@elayﬂxmﬁonoﬁhemhudpm . T
- . Mdltﬁ?lmubﬁngmtdectrmmnyuweﬂumpnmedmdmnhdfm oo
: Wmﬂy&nmmﬁmbﬁbumulﬁﬂlmmq&ywm; As noted above
becausc of the delay in reccivi iqnovﬂfptddeﬁcﬁdcﬁhﬁngaDSLﬁmM*b&c'

- mentﬁu@m«tyofWMMAthmlee
technology-to collect or tranemit the data, Woronoco Hydro did not mect the copsultation and
filing requirements of the FERC order.

 Waronaco Hydro intends 1 fle the drat Plan with the Commission immdistely bt” ‘
: mhmﬂmﬂhmﬁrmmmﬁm In order to.expedita the
- PlancmdhﬁmdeWommHmmwtumfcmwiﬂlu.my .

plﬁdpmbﬁpuﬁblebeﬁjeﬁlingﬂr?lmwﬂhlhbwmhﬁm\%mto _

teloconferunce by May 10, 2004 with the final date xod time determined through follow-up

- W,«WMﬁ&MMwﬁ!ﬁﬁmWemWﬁpw
'h&mmemMMde@'
- : We also roquest that your final comuments be provided by June 4, 2004, A response to thie

mm&vudbyd:engmdumdampyof_ﬂwmwiubemwm&q
+ Commission in a suppleincatal filing. If you have any questions or need additional information

& . reguding this Plan, pléase call me at (207) 487-3328 (email: AL Nash@KleinschmidtUSA.com)

o Peter Clark af (978) 463-3999 (enail: pelack@swiftriveihydro.com). Thank you for your
- T _ !

o o Sincerely, -
ash, PE.
Project Manager

= AN |

- Enclogure .

cc:  Peter Clark (Woronoco Hydro)
= William Fay (Woronoco Hydro)
Donald Pugh (Trout Unkimited)

JA) 19000 \Bocs907-1 100_is Flow fiimg I_050504.doc
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Kleinschmidt

Eneryy & Wister Ressvcrce Consubiants

| May 5, 2004
VIA EMAIL AND OVERNIGHT
- Mr. Calcb Sister

- Dlmoﬂ"llhmudeildhfc
Field Headquarters
- | Rabbit Hill Rd
' Westhoro,MA 01581 _

- _ Mr. Jobn P. Warner o
- . U.S. Fish and WiMlifo Service

70 Comercial Street, Suite 300

‘ Cmcnnl.NH 03301

M. Robert Kubit
MMMWofEmmmdPer
a . Division of Wager Quality
| - ' 67 Main Street, 20d Floor
Worcester, MA 01608

Mr. Wayne H. Sommtag
MnmhumeDumChn!‘
- US Geological Suirvey
- 'ummwwwm
lOBﬂl‘MRﬂd '
@ Notthborough MA 01532-1528

.Wmmed(FERCNO.MI) -

. Woronoco Hydro, LLC (Woronoco Hydro) owns and operates-the Woronoco
Hydroclectric Project (Project), which is liceased by the Federal Energy Rogulatory Commission
- (FERC) a1 FERC Project No. 2631. The Project is located on the Westfieid River in Hampden .

- County, Massachusetts. Article 403 of the Projoct licene, issued April 30, 2002 (99 FERC §

: 62,015),mmmeeoHydmtodevelquplmhmmbrmmﬂwaelsm .
- . mininum flow rcleayes at the Project (Plan). On behalf of our client, enclosed for your review
mdmmmentuuhﬁoﬂhel’hn.

75 Main Steel, F.O. Box 576 + Pitwlield, ME 04067 « Phone: 207-487-3328 + Fax: 207-487-3124 « waw KlaindchmidtUUSA com
— Oticss Nationwich —
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From: Al Nazh
Sent: Thursday, May 13, 2004 2:55 PM
To: "Wayne H Sonntag’; Al Nash

“ Co: Bill Fay; ‘Slater, Calch (FWEY; 'dc_ma@usgs.gov’; Donald Pugh;
John_Warner@fws.gov; ‘Swift River Co., Inc."; ‘robert. kubit@state ma. us'
- Subject: RE: Woronoco Conference Call

Thank you for your response. mpholo(pogeﬁ)hnﬂwphnismisludinginﬂmitislooking
- upstream into the two separate channels. The discharge into each channe! is separated by an
emhnhnmtkeepingtha_mochmdﬂowsﬁnmmugiggmﬁlﬂwmiqdimdbyme_phm.

—-Original Message—-
- From: Wayne H Soantag [maiito:wsonniag@usgs_gov)
Seat: Monday, May 10, 2004 1:19 PM
To: Al Nash
- Cc: Bill Fay; ‘Slater, Caleb (FWE)" ‘dc_ma@usgs gov'; Donald Pugh'; John_ Warner@fiws. gov;
'Swift River Co., Inc.’; ‘robert kubit@state.ma.us'
Subject: Re: Woronoco Conference Call

Folks:

- !'msorryIwon'tbeabletojoinyouinyowmfmcalLal’mhudingoffmamoeﬁngina
few minutes. Ididhowvur,mtheMonimﬁngP!mputmcofmyarfmwuaspa:iaﬁm for
wmmgmdhehadodyomquaﬁmOnpagcJunder'Minﬁnumﬂow’,medocummtm

- ti:noflheS‘l—cfsmleue,35-c£sgoesimotheaouthchmelmd22-cfsintothem!ﬂ|bypm
chmnel.f!isquutiouwas,iﬁi-cfsiammdmdfor!hemﬂichanmlmdzz-cfsismmdatedfor
ﬂwmﬂhchumeLmduﬂwﬂhwunugcinmﬂ:epmledmmmofbothdmmds,whﬂ

- oontmlsthcsetﬂowsinhtbemﬂhmdnoﬂhcbmel?Doymmrﬂmrﬂowsinmhchmelm
enzure the 35 and 22 cfs set flows are being achieved?

- That's the only concern he had with the Pian.

Thanks
-
Wayne Sonntag
- ‘0.‘“‘”.“‘.“““tttt.tt..‘.tttt#l.ttt.t.t.‘."
Wayne Sonntag
District Chief
- MA-RI District
U.S. Geological Survey
10 Bearfoot Road
= Northborough, MA 01532
(508) 490-5002
- http://ma.water.usgs.gov
USGS - Science for a Changing World
t.‘Otttttt't“.‘..l.ttt.t“"“0‘.“‘0‘...0&‘.“"
+8

T:\1180\881\Docs\USGE Commante_ 061004 .doc
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- Teloconference Notes of May 10, 2004 A

taping would be performed the following Monday 1o determine if a reduction in flows occurred

- and %o taintain documentation. Any violation during a weckend event would fall under the
reporting requirements for the project.
- Shut-down of Passage Flows: The downstream passage flows during winter conditions result in

significant ive accumulation. Woronoco Hydro requested that the flows through this system be
stopped during the winter. The parties agreed that flows through the bypass system coutd be
eliminated beginning in December. Flows would need to be resumed immediately after ice-out
or when river temperatures reached S degrees Celsius, Any flow not passed through the passage
system would need to be passed through the South Dam gate.

Repoting: A copy of any reports to FERC should be provided to the MDEP.

Flow interruptiony: Thcbﬂ)FWwiHnotlgmetommuivelz-bouertome
miniowm flow roquirements without prior approval. Interruptions are sticipated to limited to
- unitwpdnmqukingﬁwfaebaybbedcw.ﬂdmmouﬁoqutﬁrhgadivcbm
gate discharge obstructions. The forebay has been equipped with a dewatoring device to permit
unit repairs. Leakage through the dewstering device is discharged through a fow level gate near
- the downstream fish passage plunge pool. The partics agreod that leakage flow would suffice for
memhhnmﬂowmuhmﬁuoﬂwcwdwinguhduydewmingpuioi All other
ﬁvuﬂamueuﬂumaﬁaﬂydixhgadomﬂwdmdningaﬁmbaydcmﬂingeﬂ‘om

- Should diver acrvices or aimilar cvents require interruption to the flow releases, Woronoco
Hydro will notify the MDFW in advance of the interruption.
- On-site Ingpection: The group detcrmined that many of the itcms discussed during the call could

and should be confirmed in the ficld. An on-site field review would be conducted as soon 28
river conditions permitted (curreatly spilling at the Project). If required, & supplemental filing of

- the Plans would be made basod on the site review results.
Comprehensive Fish Passage Plan
- MDFW Conypenta: Caleb noted that the MDFW comments and concerns are identical to those

noted by the USFWS in their comment letter.

- Plonge Pool: A concern was noted regarding rock outcrops in the phinge pool area. The option
to shorten the passage discharge ciwic was discussod but deemed unlikely to eliminate the
concern with migrants hitting the rock outcrop, Woronoco Hydro agreed to remove the rock

- outcrops within the pool area near the passage discharge area. The pool depth was also noted as
being around seven feet but nood confirmation. TU requested that pools downstream of the
plunge pool ares also be modified. Seversl of the pools discharge the flow over wide shallow

= lips. Enhanced passage was belicved 10 be achicvabic if a narrow, deep notch was cut into the
wide lip arcas to provide deeper water passage through the area. Woronoco Hydro agreed to
madify the areas during work o the plunge pool and after the site visit confirm which pooi(s)

= should be modified.
cc.  Aftendees
John Wamer (USFWS)
Robert Kubit (MDEP)
Wayne Sonntag (USGS — Monitoring Plan only)

M 1000 \Does\008- 1 180 Conf Cul Notes_051004.dac
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Worosoco Preject (FERC No. 2631)

- Teleconferemce Notes of May 18, 2004
Participants:
- Caleb Slater — Massachusetts Division of Fisheries and Wildlife (MDFW)

Don Pugh - Trout Unlimited (TU)
Peter Clark — Woronoco Hydro (WH)

- William Fay - WH

Alfred Nagh - Kleinschmidt Associates (Kleinschmidt)
- Purpese:

The purposc of the call was to solicit initisl comments regarding the Impoundment Fluctuation
- muhmmummmmmwmmmmys.zw. Final comments

to the plan would be provided at  later date. Additional comments reganding the
Comprehensive Fish Passage Plan were alwo discussed.

Comments:
USGS Comments: The USGS was not able to participate in the cali but relayed their comments
via electronic mail.

Monitoring Sensitivity: mmmmwmﬁmmmmw
the flow through the narmow gate opening. The observations by Woronoco staff of the gate
discharge may not necessarily determine is some blockage is occurting. In addition, the ability
to determine small changes in the discharge rate may not be readity observable with the camers,
Anonaﬁlemvicwofﬂnmlwdch-nguntthcmﬂedhcniomwouldneedtobeprefonnod
to determine the Jevel of accuracy of the proposed equipmeont.

Backwater Efffect: One area of concem for the MDFW and TU was the potential for water flow
ﬁomomchnmeluﬁﬁciﬂlyrﬁﬁngmhvdshﬂmadjmchumdmmnpmpowdww
level mark. The concem is that should flow in one channe] upstream of the water level mark be
reduced (though gate clogging or similar reductions), the backwater effoct of the adjacent
channel and the video monitoring system may not be able to detect this reduced flow. Should
- Bows in the adjacent channel be elevated, the backwater effoct may be exasporated further

masking the reduced flow through the channel. Afier discussion it was agreed that the water

level mark for cach arca wouk! be evalusted on-site by review of the ares. The discharge devices
- in each chanme! would be temporarily shut fo determine the extent of the backwater effect for
cach channel. Once the magnitade of the effect, if any, was determined, sppropriate changes to
the measuring device(s), if required, could be implemented.

Pressure Trapaducers: The uae of pressure transducers rather than video monitoring was
discussed. The vulnersbility of such a system to vandalism and the need to deploy exposed

- Mhdclblamm.puiodicdlyimmdmdmumdthi:wmbgymhe
inapplicable for this site.
- Frequency of Qbservations: The MDFW requires more documentation of the minimum flow

releases. The froquency of recordings will be increased 1o hourly recordings during the daylight
periods via video recordings. Woronoco staff will be responsible to review the recordings to
- maintain compliance. Weekend hourly recordings will also be obtained. Review of weckend
Page 1 of 2
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WORONOCO HYDRO, L1.C.

WORONOCO PROJECT
(FERC No. 2631)

IMPOUNDMENT FLUCTUATION AND
MINIMUM FLOW MONITORING PLAN

APPENDIX A - Consultation
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No s0il crosion or sediment control messures are proposed since the proposed monitoring
measures will not require any soil disturbance.

JM 130001 \Docy006-1 180 MIN FLOW Plen_051204.doc

Page 8 of 8
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SCHEDULE

The impoundment level monitoring and unit control system is currently installed and
operational st the project. Impoundment level data is being continuousty recorded on an hourly
basis and srchived as required. The minintum flow devices aro existing features at the project
will be installed within six (6) mwaths of the Plan approval by the Commission.

- REPORTING AND OTHER PROVISIONS

- Short duration: (less than 24-hour) interruption of minimum flows may occur during
cleaning or maintenance to the fish passage system or gates. Woronoco staff will limit planned

- interruptions, if required, to no more than onc 12-hour period. Anticipated interruptions sbove
the 12-hour period will be coordinated with the USFWS and MDFW prior to implementation of

- the interruption. Whenever feasible, the gate settings will be increased to maintsin the required
release amounts.

Woronoco Hydro will notify FERC within ten days of any violation of impoundment

- fluctuation or minimum flow requirements. The notification will include a discussion of the
reasons for the violation and the corrective actions taken by Woronoco Hydro. Woronoco Hydro
- will consult with the MDFW and the USFWS regarding the incident and corrective measares. A

report regarding the incident will be filed with the Commission within 30 days of the incident
and after consuitation with the rosource agencies. A copy of the report will be provided to the
resource agencics. The report will contain, 1o the extent possible, the cause, severity and
duration of the incident and any observed o reported adverse environmental impacts resulting
from the incident. The repost will also provide pertinent Project data and a description of
cofrective messurcs.

Data on impoundment elevation, unit output, flow reiease gate settings, and fish passage
operational status would be made availsble to the U.S. Fish and Wildlife Service, Massachusctts
Department of Enviroamental Protection, the Massachusetts Division of Fisheries and Wildlife
- ot the U.S. Geologicai Survey within 30 days of the agency’s request.

Page Tof 8
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A one-time calibration) of the water level marks will be conducted upon camera
installation with all discharge imechanisms free of debris and properly set. Resource agency staff

assistance and review will be solicited during calibration to ensure agency objectives are met.

During the calibration effort a sensitivity review of the systern will be conducted to determined

the ability to detect small changes in the discharge rate of the passage systems due o debris
clogging or similar cvents. In addition, the potential for water flow from onc channel artificially
raising water levels in the adjacent channel near the proposcd water level mark will also be
reviewed. The discharge systems will be shut or otherwise adjusted to determine if flows from
one channel impact water levels in the adjacent channel at the water level mark locations. As

required the water feve! marks will be adjusted to address the impacts if present,

i
I
i
I
i
I
All markings, inciuding the gate operating stems, will be repainted annually or more
. frequently if required for adequate confirmation of settings. Woronoco Hydro staff will be
dispatched to the project should camera observations note tnadequate flow releases. As
. appropriate Woronoco staff will clean or readjust the gate or passage areas to restore required
. rcleases.
North Channel
' Marked Stonc
I
I
|
I
|
|
i
1

South Channel
Marked Stone

Photo 1: View of Byq‘ass Confluence Area

Page 6 of §
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approved by the USFWS. The south channei gate is required to be opened 1.125-inches to pass
the required 15-cfs flow. A paint mark has been sdded to the operating stem for easy detection

of the gate opening. Daily adjustments to the gate scttings will not be required.

The forebay has been equipped with a dewatering device to permit unit repairs. Leakage
through the dewsatering device is discharged through & low level gate near the downstream fish
- passage plunge pool. During forebay dewntering events, discharge through the downstream
passage system will be discontinued and leakage flow will be provided though the area. Al
- other river flows will be automatically discharged over the damas during a forcbay dewatering
effort.

The clectronic documentation of the impoundment level through the PLC (noted sbove)

- confirms the discharge through the downstream passage sysiem and proper impoundment levels
for the gate discharge. In addition, the downstream passage system is checked daily during the

- weck for debeis accumulation during the scason when trash is likely to clog the intake racks and
weekly in other seasons, or will be checked mote frequently if monitoring results indicate an

- incressod level of monitoring is required. Monthly visual confirmation of the gaie setting
through the use of the paint marks will document proper gate openings since daily gate operation

- is not roquired and the gates are manually operatod and locked at all times. The free discharge

from the gates and passage system will be documented through the use of visual observations
downstroam of the gates at the confluence of the bypass reach sections.

Woronoco Hydro intonds to install a video camera downstream of the confluence of the
north and south channels to document flow reicases through the bypass reach. Photo 1 indicates
the gonieral view of the confluence area. The confluence arca will be provided with chiseled and
marked rock outcrops or embedded poles visible with the camera. Photo 1 indicates the general
location of the proposed marked structures. The camera will have the capability of zoom and pan
to permit closer inspection of water level markings. Camera cutput will be provided to
Woronoco Hydro staff for hourly weekday recordings and spontaneous confirmation of the
discharge. Weckend hourly recordings will also be obtained and reviewed of water level
recordings will be performed the following Monday to determine if a reduction in flows occurred
- and to maintain documentation.

Page Sof8
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MINIMUM FLOW

AnicleMoftheﬁcenumquimanﬁnimmﬂowmlmorﬂ-cfa.orinﬂow,imu\e
bypass reach. The 57-cfs releasc is required to be released into the bypass as follows: (1) 35<cfs
inﬂnmﬂxchml(zo-cmhwghthedowmﬂmﬁshmmdls-cﬁhmmmemh
bypﬂschlnnel);md(Z)H-cfsimﬂwmrﬂnbypueth Article 402 notes that dam
Dotches were anticipated to be used for passage of the flow. Subscquent to the license issuance,
Woronoco Hydro met with resource agencies on October 11, 2002 and dobermined that minimem

- flow releascs would be provided through existing gate structurvs. The minimum bypass flows
have been discharged from the gates continuously since that date. The use of notches was

- Wmmwmmmmmwmmmumu@mm
Mmﬂmkhwyhnpmmﬁlhﬁnmmkoumordepodﬁngﬁahimum-

- puubleoulullowwﬂaadmwhmﬂmei:mq:illoecurringatthedmtomitimuwhan
cvent.

- opcration of 8 manually operatod decp (mud) gate locsted on the nocth sbutment, Calculations to
determine the required gato opening were provided to and spproved by the USFWS. The north

- channcl gato is required to be opencd 2.6-inches. A paint mark has boen added (o the operating
stem for easy detection of the gate opening. Daily adjustments to the gate seftings will not be

- required.

Minimum flow releases into the south channel are provided through the continuous
opuaﬁmofdndnwnﬁmﬁ-hwaymwgmﬂlyw&ep(mud)w
located near the middle of the northem section of the south dam. The downstream fish passage
lmnillﬁee—unﬁeedopenchmnlﬂowmwiﬂlmﬂowmlm. Discharge
mmwwmumﬁmmwmmmw
continuously for scveral years. The downstream pessage flows during winter conditions result in
significant ice accumulation. Flowa through the passage system will be discontinued annually

- bﬂwemDecunbumd“M”wndiﬁmswwbmﬁvakmpmhmmchdengeldm.
Mininmmﬂowunwmhbﬂ:eSwthchmclwﬂlbenuiminedﬁmghinﬂwing&wdeep
- gate opening. Calculations to determine the required south gate opening were provided to and

Page 4 of 3
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A draft of this plan was submitted to the Massachusetts Department of Environmental
Protection (MDEP), the Massachusetts Division of Fisherics and Wildlife (MDFW), the U.S.
Fish and Wildlife Service (USFWS), the U.S. Geological Survey (USGS) and Trout Unlimited
(‘I‘U}mMayS,ZW.AHmfummmndmadmmylo,zmmnﬁcitiniﬁ;l
comments on the drafl plan. The USGS provided electronic comments prior to the conference
snd represcntatives from the MDFW and TU participated in the conference call. Appendix A
pmvideuwyofﬂwmmmcivcdﬁumﬂmMDEP.ﬂnMDFW.ﬂwUSFWS.ﬁnUSGs
and TU, Chiﬁuﬁommddiwmﬁomofmnammimmdﬁmﬁaﬁmlphm
contained in the cover letter at the front of this plan. This plan is being submitted in accordance
ﬁ&ﬂwmuﬁmofhrﬁch%oﬂheﬁmndhmmﬂmwhhﬂwkbmwlz.m
order granting extension of time under Articles 403 and 404.

IMPOUNDMENT FLUCTUATION

Thehojectiuquippeduﬁmqugrmublc[ngicComl(PLC)buedmlﬁng
mMmiwlodbcfomtbeFERCﬁeammimwduﬂhubemopomﬁng
continuously since the fall of 2001. Impoundment levels are measured through the use of an
Mcmnmdmbwdmofmeimmminmeheb‘y.m
pressure transducer is located upstream of the forchay stoplog structure in a sheitered ares on the
dam side unsffected by flows. A second transducer is located behind the Project’s intake trash
racks. The tranaducers sre calibeated snnually. The PLC automatically adjusts the unit settings
bescd on the transducer input to maintain the inspoundment lovel within 1-inch of the target
elevation. The clevation data is sutomatically electronically recorded hourly by the control
systen. Inibeevmtoflonofpowwthchnpmnﬂmmtlewldmppingbelowthemw
clevation, the system shuts down the wnit (and alarms station operating personnel) causing alt
fiows to pass over the dam into the bypessed reach. Documentstion of maintensnce of the
impoundment clevation at the target elevation will satisfy the requircments of Articles 401 and
403,

Page 3 of 8
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WORONOCO HYDRO, LLC

WORONOCO PROJECT
(FERC No. 2631)

IMPOUNDMENT FLUCTUATION AND MINIMUM FLOW MONITORING PLAN

INTRODUCTION

Woronoco Hydro, LLC (Woronoco Hydro) owns and operates the Woronoco

- Hydroclectric Project (Project), witich is licenacd by the Fodoral Energy Rogulstory Commission
(FERC) as FERC Project No. 2631. The Project is located on the Westfiold River in Hampden

- County, Massachuselts, Article 401 of the Project license, issued April 30, 2002 (99 FERC §
62,075), requires Woronoco Hydro to operate the Project in a run-of-river mode with a target

- clevation of 229.0 fect National Geodetic Vertical Datum for the protection and enhancement of
watcr quality, fisherics, and aquatic resources in the Woronoco impoundment and the Westfield

- River downstream from the Project. Article 402 of the license requires & minimum flow release
of57wbicfeﬁpumund(cﬁ),uinﬂow,whictmuislen.ummdinﬂwmc

- channels of the bypassed reach, for the protoction and enhancement of water quality, fisheries,
and aquatic resources in the bypassod section of the Westfield River. Article 403 of the Project

- licenso requires Woronoco Hydro to develop 8 project operations monitoring plan (Plan) to

monitor run-of-river operations as well as the minimum bypassed flow and downstream fish

“ passage flaw. This Plan has been developed in accondance with the requirements of Article 403
of the license. Article 403 requires that the Plan include:

-

n A provision for meintaining the impoundment elevation at 229.0 feet National
- Geodetic Vertical Datum (NGVD) and notifying the Massachosetts Department

' of Enviroamental Protection (MDEP) when the impoundment clevation falls

- below 229.0 feet NGVD;
- 2) The planned location of the clevation and flow measuring devices;
=~ 3) Specific measures that would ensure that the monitoring system would operate

under all conditions (including loss of external electrical power to the project);

Page 1 0f8
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4) The design of the devices, including any pertinent hydraulic calculations,
technical specifications of proposed instrumentation, erosion and sediment
Mnmmummmduwmofmﬂymm;

5) Admimionofthelelaﬁvemﬂ\tofmnmedmmmaﬁcopemimof
the monitoring equipment;

6) AWOBOfﬂEMIIﬂMIEﬁXthgﬁWMWRg
- equipment;

- 7) mmdofMMwﬂmﬁm,ammformﬂing(bmly)md
repmﬁng(yeniy)impomdmaudmﬁom.mdptwisiomforpmvidingduato

- the regulatory agencies in a timely manner; and

- 8) A schedule for installing all clevation and flow meusuring devices, as
appropriate, and implementing the plan.

-

[n addition, the plan is to include provisions for preparation of a report whenever the
- required flows or clevations fall below the required amounts. The report shall be filed with the
Connniuionwi&ﬁnwdmom:eincidmtmdinmnﬂmionﬁthﬂleubwmdtheU.S.

“ Fish and Wildlife Scrvice (USFWS). The report shall include the following provisions:
-
. mwmwmem”“bk,idmﬁfythemmuity.md&m
- of the incident snd any observed or reported adverse eavironmental impacts
- . Operational data necessary to determine compliance with Article 403 of the
lcense,

. A description of any corrective measures implemented at the time of occurrence
and the measures implemented or proposed to ensure that similar incidents do not
- rocur,
. Comments or correspondence, if any, received from the MDFW and the USFWS
- regarding the incident.
Page 2 of 8
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el passage ways or effectivencss studies. TU comments will be incorporated or addressed
Mingdcvdopmmtof&edﬁhdmdyplmmddedpmwhnimdmdynﬁcr
Commission approvat of the Passage Plan. The remainder of the TU comments have been

incorporated into the Passage Plan,

AdnftoftheHw?hnwumbnﬁncdtotheMDEP,theMDFW,theUSFWS,tth.S.
Geological Survey (USGS), and TU on May 5, 2004. A teleconference call with the MDFW and
'I'Uwa:omduclodonMayIO,ZOOdmwﬁcilmiﬁﬂoonmmontheFlowlepﬁortoﬁling
the Flow Plan with the Commission. A copy of the conference notes is included in the Flow
Plan. Themmenﬁmeiveddmingﬂucdhmdthmemeivede!cc&micﬂlyﬁmmeUSGS.
have been incorporated into the Flow Plan. Any future comments will be filed with the

Commission upon receipt.

If you have any questions or need additional information regarding this filing, please cal!
me at (207) 487-3328 (email: AL Nash@KleinschmidtUSA.com) or Peter Clark at (978) 468-

3999 (email: pelark@swifiriverhydro.com),

Sincerely,
KLEINSCHMIDT ASSOCIATES
1
. Nash, P.E.
ject Manager
AJN:thw
cc:  Peter Clark (Waronoco Hydro)
Bill Fay (Weronoco Hydro)
John Wamer (USFWS)
Caleb Slater (MDFW)
Robert Kubit (MDEP)
Wayne Sonntag (USGS ~ Monitoring Plan only)
Don Pugh (TU)
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Via FEDERAL EXFRESS

Magalie Roman Salas, Secretary

Federal Energy Regulatory Commission _ 03\

888 First Street, N.E. L A

Washington, D.C. 20426 1 ( [
Ol

1% (e

Woronoco Project (FERC No, 2631) .~

Article 403 and 404 Filing 0
Dear Secretary Salas:

Woronoco Hydro, LLC (Woronoco Hydro) owns and operates the Woronoco
Hydroclectric Project (Project), which is licensed by the Federal Encrgy Regulatory Commission
(FERC) as FERC Project No. 2631. The Project is located on the WestSeid River in
County, Massachusetts and received its operating license on April 30, 2002 (99 FERC 4 62,079).
Article 403 of the Project license requires Woronoco Hydro to develop a plan to monitor
impoundment lcvels and minimum flow releases at the Project (Flow Plan). Article 404 of the
Project license requires Woronoco Hydro to develop & comprehensive fish passage plan (Passage
Plan}. The February 12, 2004 Order Granting Extension of Time Under Articles 403 and 404
extended the filing deadline to April 30, 2004. On behslf of our client and in accordsnce with
the February 12, 2004 order, we are filing an original and sight (8) copies of the Flow Plan and

Passage Plan.

A draft of the Fish Passage Plan was submitted to the Massachusetts Department of
Environmental Protection (MDEP), the Massachunsctts Department of Fisheries and Wildlife
(MDFW), the U.S. Fish and Wildlife Service (USFWS) and Troat Unlimited (TU) on April 12,
2004. Writien comments were received from the USFWS and TU. Verbal comments were
received from the MDFW during a teleconference on May 10, 2004. The MDFW indicated that
their comments were similar to those expressed by the USFWS. No comments have been
received by the MDEP.

The Passage Plan has been modified to inciude the comments received from the USFWS.
The USFWS indicated that » redio telemetry or PIT tag study would need 10 be performed to
document the downstream passage effectivencss for migrating eels. The owner intends 1o first
test the systemn for effective passage of smolts and perform qualitative assessment for eel pasaage
during the first ycar of testing. Should the qualitative result be inconciugive, as suggested by the
USFWS, the owner will conduct a PIT tag study for the passage of migrating oels the following
year.

75 Main Street, PO Box 576 + Piitsfleid, ME (M957 = Phons: 207487-3328 « Fax: 207-487.3124 » www KisindchmidtUSA.com
— Ofices Natioowide -
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The licensee’s impoundment fluctuation and minimum flow monitoring plan, as
modified above, should be adequate to document the licensee’s compliance with articles
401, 402, and 403, and should, therefore, be approved.

The Director orders:

(A) The impoundment fluctuation and minimum flow monitoring plan under
article 403 of the license for the Woronoco Project (FERC No. 2631), filed on May 14,
2004, as modified by paragraph (B) and (C), is approved.

(B) The licensee shall file a report with the Commission, as indicated in the
licensee’s plan, any time the licensee’s video equipment indicates adequate releases are
not being maintained and personnel are required to go to the project to make adjustments.
The report shall indicate how much flow was released prior to any adjustments being
made. Based on the report and the Commission's evaluation of the incident, the
Commission reserves the right to require modifications to project facilities and operations
to ensure future compliance.

(C) The licensee shall install embedded poles, or chiseled and marked rock
outcrops, for use with its video equipment that clearly delineate changes in flow. The
embedded poles or rock outcrops shall be rated precise enough to determine how much
flow is being released or under released. Further, the licensee shall install a staff gage in
each of the two pools immediately below the low level gate discharges that can be
observed by the project operator during routine mnspections. The staff gage shall be rated
at the same time the embedded poles are rated. The licensee shall file a report with the
Commission within 30 days of the date that the staff gages and embedded poles are
installed. The report shall include photographs documenting the delineations/markings
on the embedded poles or rock outcroppings as well as the staff gages in the pools
immediately below the low level gate discharges.

(D) The licensee shall file an original and seven copies of any filing required by
this order with;

The Secretary

Federal Energy Regulatory Commission
Mail Code: DHAC, PJ-12.3

388 First Street, N.E.

Washington, D.C. 20426

(E) This order constitutes final agency action. Requests for rehearing by the
Commission may be filed within 30 days of the date of issuance of this order, pursuant to
I8 CFR § 385.713.
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logs that less frequent review during some times of the year or under some flow
conditions is acceptable, adjustment to the inspection schedule can be made at that time.

The USFWS is concerned that a video will not provide precise enough data to
verify compliance. Further, the USFWS states it is unclear whether the markings will be
clear enough and precise enough to be an effective tool for verifying compliance. The
USFWS recommends that the rock markings or driven marked poles be calibrated
precisely enough to verify compliance. In addition, the USFWS recommends that in the
two pools immediately below the low level gate discharges, a staff gage be established
that can be observed by the project operator during routine inspections.

DISCUSSION

The licensee’s impoundment fluctuation and minimum flow monitoring plan

addresses all the provisions outlined in article 403. The PLC will monitor, control, and
record the reservoir elevation. This will verify the target clevation is being maintained.
If the reservoir elevation is adequately maintained, the gate openings which release water
to each channel should release the required flows based upon the calculations. The video
equipment will allow the licensee to remotely monitor the flows to each channel to ensure
the required flow is being released.

The licensee indicates that should the video equipment show adequate releases are
not being maintained, the licensee will send personnel to the project to inspect for
problems. In the event that adequate flows are not being maintained, the licensee states
personnel will make the necessary changes to ensure the required flows are restored.

So that the Commission can monitor the licensee's compliance with the
requirements, the licensee should be required to file a report, as indicated in the licensee’s
plan and any time the licensee’s video equipment indicates adequate releases are not
being maintained and personnel are required to go to the project to make adjustments.
The report should indicate how much flow was released prior to any adjustments being
made. Based on the report and the Commission's evaluation of the incident, the
Commission should reserve the right to require modifications to project facilities and
operations to ensure future compliance.

The licensee should be required to install embedded poles, or chiseled and marked
rock outcrops, for use with its video equipment that clearly delineate changes in flow.
The embedded poles or rock outcrops should be rated precise enough to determine how
much flow is being released or under released. Further, the licensee should be required to
install a staff gage in cach of the two pools immediately below the low level gate
discharges that can be observed by the project operator during routine inspections. The
staff gage should be rated at the same time the embedded poles are rated.
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features at the project and are currently operating. The proposed video camera
monitoring equipment will be installed within 6 months of the plan approval by the
Commission.

Reporting

Short duration (less than 24-hour) interruption of minimum flows may occur
during cleaning or maintenance to the fish passage system or gates. Woronoco staff will
limit planned interruptions, if required, to no more than one 12-bour period. Anticipated
interruptions above the 12-hour period will be coordinated with the USFWS and MDFW
prior to implementation of the interruption,. Whenever feasible, the gate settings will be
increased to maintain the required release amounts.

The licensee will notify the Commission within 10 days of any deviation of
impoundment fluctuation or minimum flow requirements. The notification will include a
discussion of the reasons for the deviation and the corrective actions taken by the
licensee. The licensee will consult with the MDFW and USFWS regarding the incident
and corrective measures. A report regarding the incident will be filed with the
Commission within 30 days of the incident and after consultation with the resource
agencies. A copy of the report will be provided to the resource agencies. The report will
contain, to the extent possible, the cause, severity, and duration of the incident and any
observed or reported adverse environmental tmpacts resulting from the incident. The
report will also provide pertinent project data and a description of corrective measures.

Data on impoundment elevation, unit output, flow release gate settings, and fish
passage operational status would be made available to the USFWS, MDEP, MDFW or
USGS within 30 days of the agency’s request.

AGENCY COMMENTS

By letters dated May 5, 2004, the licensee requested comments on its plan from
the USFWS, MDEP, MDFW, and USGS. The licensee held a conference call on May
10, 2604, in which all parties attended, except the USFWS and USGS, and concurred
with the licensee’s plan. The USGS, by correspondence dated May 13, 2004, concurred
with the plan.

The USFWS, by letter dated May 24, 2004, provided comments and
recommendations on the proposed plan. The USFWS states the plan was unclear as to
whether the PLC makes reservoir elevation adjustments automaticaily or just once every
hour. The USFWS recommends adjustments should be made more frequently than once
per hour. The USFWS also recommends daily inspection of the facility, including
weekends, to assure the gate openings are not clogged with debris. The USFWS states
that if, based on a long period of monitoring, the licensee can demonstrate by operator
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impoundment ievels for the gate discharge. In addition, the downstream passage system
is checked daily during the week for debris accumulation during the season when trash is
likely to clog the intake racks and weekly in other seasons, or will be checked more
frequently if monitoring results indicate an increased level of monitoring is required.
Monthly visual confirmation of the gate setting through the use of paint marks will
document proper gate openings since daily gate operation is not required and the gates
are manually operated and locked at all times. The free discharge from the gates and
passage system will be documented through the usc of visual observations downstream of
the gates at the confluence of the bypass reach sections.

The licensee will install a video camera downstream of the confluence of the north
and south channels to documeat flow releases through the bypass reach. The confluence
area will be provided with a chiseled and marked rock outcrops or embedded poles
visible with the camera. The camera will have the capability of zoom and pan to permit
closer inspection of water level markings. Camera output will be provided to Woronoco
hydro staff for hourly weekday recordings and spontaneous confirmation of the
discharge. Weekend hourly recordings will also be obtained and reviewed. Water level
recordings will be performed the following Monday to determine if a reduction in flow
occurred and to maintain documentation.

A one-time calibration of the water level marks will be conducted upon camera
installation with all discharge mechanisms free of debris and properly set. Resource
agency staff assistance and review will be solicited during calibration to ensure agency
objectives are met. During the calibration effort, a sensitivity review of the system will
be conducted to determine the ability to detect small changes in the discharge rate of the
passage systems due to debris clogging or similar events. In addition, the potential for
water flow from one channel artificially raising water levels in the adjacent channel near
the proposed water level mark will also be reviewed. The discharge systems will be shut
or otherwise adjusted to determine if flows from one channel impact water levels in the
adjacent channel at the water level mark locations. As required, the water level marks
will be adjusted to address the impacts if present.

All markings, including the gate operating stems, will be repainted annually or
more frequently if required for adequate confirmation of settings. Woronoco hydro staff
will be dispatched to the project should camera observations note inadequate flow
releases. As appropriate, maintenance personnel will clean or re-adjust the gate or
passage areas to restore required releases,

Schedule

The impoundment level monitoring and unit control system is currently installed
and operational at the project. Impoundment level data is being continuously recorded on
an hourly basis and archived as required. The minimum flow devices are existing
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Minimum Flow

Subsequent to license issuance, the licensee met with the resource agencies on
October 22, 2002, and determined that minimum flow releases would be provided
through existing gate structures. The minimum bypass flows have been discharged from
the gates continuously since that date. The use of notches was abandoned due to the
potential clogging, and to prevent unintended fish passage through the notches that could
result in unnecessary impact to fish from rock outcrops or depositing fish into a non-
passable or shallow watered area when there is no spill occurring at the dam to mitigate
such an event,

Minimum flow releases into the north channel are provided through the
continuous operation of a manually operated deep {mud) gate located on the north
abutment. Calculations to determine the required gate opening were provided to and
approved by the USFWS. The north channel gate is required to be opened 2.6 inches. A
paint mark has been added to the operating stem for easy detection of the gate opening.
Daily adjustments to the gate settings will not be required.

Minimum flow releases into the south channel are provided through the
continuous operation of the downstream fish passage system and a manually operated
deep (mud) gate located near the middle of the northern section of the south dam. The
downstream fish passage system is a free-surfaced open channel flow structure with no
flow control gate. Discharge throngh the fish passage system is constant with the
impoundment level and has operated continuously for several years. The downstream
passage flows during the winter conditions result in significant ice accumulation. Flows
through the passage system will be discontinued annually between December and “ice-
out” conditions or when river temperatures reach 5 degrees Celsius. Minimum flow
amounts into the south channel will be maintained through increasing the deep gate
opening. Calculations to determine the required south gate opening were provided to and
approved by the USFWS. The south channe! gate is required to be opened 1.125-inches
1o pass the required 15 cfs flow. A paint mark has been added to the operating stem for
casy detection of the gate opening. Daily adjustments to the gate settings will not be
required.

The forebay has been equipped with a dewatering device to permit unit repairs.
Leakage through the dewatering device is discharged through a low level gate near the
downstream fish passage plunge pool. During forebay dewatering events, discharge
through the downstrcam passage system will be discontinued and leakage flow will be
provided through the arca. All other river flows will be automatically discharged over
the dams during a forebay dewatering effort.

The electronic documentation of the impoundment level through the PLC (noted
above) confirms the discharge through the downstream passage system and proper
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flows, as measured immediately downstream from the project tailracc, approximate the
sum of inflows to the project impoundment.

Article 402 requires the licensee to release, from the Woronoco Project (north and
south dams) a minimum flow of 57 cubic feet per second (cfs), or inflow, whichever is
less, as measured in the separate channels of the bypassed reach, for the protection and
enhancement of water quality, fisheries, and aquatic resources in the bypassed section of
the Westfield River. The 57-cfs minimum flow must be released to the bypassed reach as
fotlows: (1) 35 cfs in the south channel, as measured immediately downstream from the
confluence of the south dam channel and downstream fish bypass channel; and (2) 22 cfs
in the north channel, as measured immediately downstream from the north dam.

The licensee must release the south channel flow (35 cfs) through either the
downstream fish passage facility (20 cfs) and a notch cut in the center of the south dam
(15 cfs), or the notch in the south dam when the downstream fish passage facility is not
operating (35 cfs). The north channel flow (22 cfs) must be released through a notch cut
in the north dam. The licensee must consult with the MDEP, MDFW, USFWS, and the
Commission’s New York Regional Office (Division of Dam Safety) regarding the
timeframe, location, and design of notches to be installed. The licensee must maintain
the minimum flow release structures, as necessary, to ensure release of the 57-cfs
minimum flow,

LICENSEE’S PLAN
Impoundment Fluctuation

The licensee indicates the project is equipped with a programmable logic control
(PLC) based operating system that was installed before the license was issued and has
been operating continuously since the fall of 2001 . Impoundment levels are measured
through the use of an electronic pressure transducer located upstream of the intake rack
structure in the forebay. The pressure transducer is located upstream of the forebay
stoplog structure in a sheltered area on the dam side unaffected by flows. A second
transducer is located behind the project’s intake trash racks. The transducers are
calibrated annually. The PLC automatically adjusts the unit settings based on the
transducer input to maintain the impoundment level within 1-inch of the target elevation.
The elevation data is automatically electronically recorded hourly by the control system.
In the event of loss of power or the impoundment level dropping below the target
elevation, the system shuts down the unit (and alarms station operating personnet)
causing all flows to pass over the dam into the bypassed reach. The licensee states
documentation of maintenance of the impoundment elevation at the target elevation will
satisfy the requirements of articles 401 and 403,
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The project operations monitoring plan is to include provisions consistent with the
emergency notification requirements for run-of-river operation and the bypass minimum
flow required by this license. In addition, should impoundment elevations or bypass
minimum flows, as measured according to the approved monitoring plan, fall below the
levels required by this license, the Plan is to inctude a provision whereby the licensce
files with the Commission a report of the incident within 30 days of the incident. The
licensee must prepare the report in consultation with the Massachusetts Division
Fisheries & Wildlife (MDF W) and the U.S. Fish and Wildlife Service (USFWS).

The report must, to the extent possible, identify the cause, severity, and duration of
the incident, and any observed or reported adverse environmental impacts resulting from
the incident. The report also shall include: (1) operational data necessary to determine
compliance with this article; (2) a description of any corrective measures implemented at
the time of the occurrence and the measures implemented or proposed to ensure that
similar incidents do not recur; and (3) comments or correspondence, if any, received from
the MDFW and the USFWS regarding the incident. Based on the report and the
Commission’s evaluation of the incident, the Commission reserves the right to require
modifications to project facilities and operations to ensure future compliance.

The licensee is to prepare the project operations monitoring plan in consultation
with the MDEP, the MDFW, the USF WS, and the U.S. Geological Survey (USGS). The
licensee is to include, with the plan, documentation of agency consultation, copies of
comments and recommendations on the completed plan after it has been prepared and
provided to the agencies, and specific descriptions of how the agencies’ comments are
accommodated by the plan. The licensee must allow a minimum of 30 days for the
agencies to comment and to make recommendations before filing the plan with the
Commission. If the licensee does not adopt a recommendation, the filing must include
the licensee’s reasons, based on site-specific information.

The Commission reserves the right to require changes to the plan. No ground
disturbing or land-clearing activities for installation and use of monitoring devices can
begin until the licensee is notified the plan is approved. Upon Commission approval, the
licensee must implement the plan, including any changes required by the Commission.

RELATED REQUIREMENTS

Article 401 requires the licensee to operate the Woronoco Project in a run-of-river
mode, with a target elevation of 229.0 feet National Geodetic Vertical Datum, for the
protection and enhancement of water quality, fisheries, and aquatic resources in the
Woronoco impoundment and the Westfield River downstream from the project. The
licensee must, at all times, act to minimize the fluctuation of the impoundment water
surface elevation by maintaining a discharge from the project so that, at any point in time,
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UNITED STATES OF AMERICA 108 FERC 162,092
FEDERAL ENERGY REGULATORY COMMISSION

Woronoco Hydro, LLC Project No. 2631017

ORDER MODIFYING ANDAPPROVING IMPOUNDMENT FLUCTUATION
AND MINIMUM FLOW MONITORING PLAN UNDER ARTICLE 403

(Issued July 27, 2004)

On May 14, 2004, Woronoco Hydro, L1.C (licensee) filed its impoundment
tluctuation and minimum fow monitoring plan under article 403 of the license for the
Woronoco Project (FERC No. 263 1). The project is located on the Westfield River in the
town of Russel, Hampden County, Massachusetts,

ARTICLE 403 REQUIREMENTS

Article 403 requires the licensee to file, for Commission approval, a project
operations monitoring plan to monitor run-of-river operations, as well as the minimum
bypassed flow and downstream fish passage flow, as required by Articles 401 and 402,
respectively. The plan must provide a means to independently verify compliance with
run-of-river operation and the bypass minimum flow requirements of this license. The
plan must identify the monitoring methods and locations of monttoring devices necessary
to ensure that the project is operated in a manner consistent with Article 401 and the
bypass flow is released in a manner consistent with Article 402,

The plan must include, at a minimum: (1) a provision for maintaining the
impoundment elevation at 229.0 feet National Geodetic Vertical Datum (NGVD) and
notifying the Massachusetts Department of Environmental Protection (MDEP) when the
impoundment elevation falls below 229.0 feet NGVD; (2) the planned locations of the
elevation and flow measuring devices; (3) specific measures that would ensure that the
monitoring system would operate under all conditions (including loss of external electric
power to the project); (4) the design of the devices, including any pertinent hydraulic
calculations, technical specifications of proposed instrumentation, erosion and sediment
control measures, as appropriate, and design drawings of the system; (5) a description of
the relative extent of manned versus automatic operation of the monitoring equipment;
(6) a description of the methods and schedule for calibrating the monitoring equipment;
(7) the method of flow data collection, a means for recording (hourly) and reporting
(yearly) impoundment elevations, and provisions for providing data to the regulatory
agencies in a timely manner; and (8) a schedule for installing all elevation and flow
measuring devices, as appropriate, and implementing the plan,



Appendix P: MDFW Letter to LIHI about Woronoco Hydro LLC Project’s Qualification for
LIHI Certification



Woronoco Hydro LLC
Attn: Peter Clark, Manager
P.O.Box 149 A
Hamilton, Massachusetts (01936
(Phone)- (978) 468-3999
(Fax)-  (978) 468-1210
pelark@swiftriverhvdro.com

Low Impact Hydropower Institute December 15, 2009
34 Providence Street,
Portland, ME 04103

Dear Sirs;

Woronoco Hydro LLC is currently in contact with Massachusetts Department of Fisheries and
Wildlife regarding their conditional approval of Woronoco Hydro for Low Impact Hydro
Certification. We held a meeting with Dr. Caleb Slater of the MDFW on December 9, 2009 in
which he promised to submit a conditional approval of Woronoco Hydro. The MDFW required
a review period for their decision and when Woronoco Hydro LLC receives correspondence
back from Dr. Slater it will be forwarded to the Low Impact Hydro Institute. If you have any
further questions please don’t hesitate to contact me.

Sincerely,

-

Peter B. Clark
Manager,

Woronoco Hydro LLC



