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1.0 INTRODUCTION

The New York Power Authority's (NYPA) Niagara Power Project (Project) is licensed by
the Federal Energy Regulatory Commission (FERC). As part of the relicensing process, NYPA,
state and federal resource agencies, local governments, nongovernmental organizations, and
other stakeholders signed a Comprehensive Relicensing Settlement Agreement that requires
NYPA to develop several Habitat Improvement Projects (HIPs) in the vicinity of Project lands

and waters.

One of these HIPs involves the construction and monitoring of fish attraction structures
in the Upper Niagara River to provide large-object cover in new areas where fish of various sizes
can feed, rest, and seek shelter. In October 2008, NYPA constructed four fish attraction
structures in the upper river using a barge at four locations. Each consisted of a different design.
One shallow-water structure used a stone-and-log groin design while three deep-water structures

used a boulder field, rock-wing saddleback, or rock slope design.

The following sections of this report provide the September 2009 monitoring results of

the structures, which was conducted one year after their installation.

2.0 OBJECTIVE

Monitoring requirements for this HIP were outlined in the HIPs Report (Kleinschmidt
Associates and Riveredge Associates, 2005). Specifically, the monitoring objective is to gather
and provide data to determine if the fish attraction structures are maintaining their structural
integrity. An ancillary objective for NYPA is to qualitatively evaluate structure use by fish.
Monitoring is scheduled to be conducted once per year in years 1, 4, 7, and 10, following

construction; 2009 represents the first post-construction monitoring event.

3.0 METHODS

Monitoring was conducted according to the Fish Attraction Structure Monitoring Plan
(Kleinschmidt Associates, 2009). As such, monitoring was performed on September 23-24, 2009
by SCUBA divers who visually inspected the structures and conducted qualitative surveys at
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each of the four installation locations. Survey dives took approximately 20 to 30 minutes each at
each location.

During each survey, divers from Riveredge Associates and NYPA visually observed the
physical condition of the structures to characterize their structural integrity. Additional ancillary
observations included presence or absence of fish, species observed and their relative abundance
(e.g., 0, 1-10, 11-20, 21-50, 51-100, >100), how the habitat changes over time (e.g.,
sedimentation around the structures, zebra mussels clogging the interstitial spaces between the
boulders, etc.), and other pertinent observations. An Aqua-Vu camera linked to a digital video
recorder and flat panel monitor was used to provide real-time video images to observers on the
dive support boat, as well as to document condition of the structures and any observed use by
fish. Underwater still photos were also taken. A data sheet was completed by the divers and

boat observers immediately following each survey dive (Appendix A).

Monitoring occurred at the four fish attraction structures constructed at the locations

shown in Figure 1 and listed in Table 1.

TABLE 1. FISH ATTRACTION STRUCTURES MONITORED IN 2009

Structure Coordinates
North American Datum of 1983 (NAD83)

Shallow Water (Gratwick Park) Latitude Longitude
Stone and Log Groin 43°02'55.0" N | 78°53' 38.0" W
Deep Water Locations

Boulder Field 43°00'21.6" N | 78°55'40.9" W
Rock Wing “Saddleback” 42°59'24.0" N | 78°56'30.0" W
Rock Slope 42°57'54.0" N | 78°56'00.0" W
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4.0 RESULTS

Each fish attraction structure was visited over the course of two days in late September
2009. Observations were recorded on the field data sheets included in Appendix A, and are
summarized in Table 2. Weather during the monitoring activities ranged from clear to cloudy,
with an average water temperature of 20.3°C. The average time of observation at each structure
location was 21.5 minutes, with observation times ranging from 19 to 24 minutes. Visibility was
best on the first day of observation, allowing divers to see 6 to 10 feet at the Rock Slope structure
at Motor Island. Visibility at the remaining sites was somewhat lower on September 24", only

allowing divers to see distances less than 5 feet.

4.1 Physical Condition

Generally all of the sites were in good condition with none of the structures experiencing
noticeable shifting of the rock used in construction. Where exposed to the current, the rocks
were clean, but in sheltered areas the rocks were typically partially coated with silt and fine
sediment, which was expected (Figure 2). Embeddedness (the degree to which small particles
fill in the spaces around larger rocks), was higher at the Stone and Log Groin structure, where
sand and zebra mussel shells had accumulated in the voids around the larger rocks. Three of the
structures provided beneficial velocity breaks, as indicated by the decreased “flow through”
observations, which can be used by fish for resting or ambush feeding behaviors. At the Rock
Wing, substantial sediment accumulation occurred in the existing “saddle” area, where a long,
low ridge comprised of shells, sand and gravel has developed, extending between the two larger
piles of rock at the structure’s ends. In the Boulder Field, minor undercutting was observed
around the upstream and lateral base of many of the boulders; material was subsequently

deposited downstream of each boulder.

In general, logs used within the structures appeared to be in good condition with little to
no damage from decomposition or shifting observed. However, one log at the Stone/Log Groin
structure, which had originally been cabled in place and partially covered with rock, had been
shifted several yards downstream and off of the structure, possibly due to ice. Although the rock

holding the log has shifted, the cabling attached to the log appeared to be intact.
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TABLE 2. SUMMARY OF 2009 MONITORING RESULTS.

Observation

Attraction Structure

Structure Condition

structure

upstream pile is
gathering sediment

Rock Slope Rock Wing Boulder Field Stone/_Log
Groin
Location Motor Island Upls;[{sggnsr.i(%r:nd Grgr?(;,vlgf;;e;rlgrisdge Gratwick Park
Date 9/23/2009 9/24/2009 9/24/2009 9/24/2009
Time Started 15:40 09:15 10:50 12:30
(L)T)r;g:r\]/a?icon (min) 20 24 19 23
Weather Clear Cloudy Cloudy Cloudy
Water Temp (°C) 21 20.1 20.1 20.1
Visibility (Ft) 6to 10 <5 <5 <5
Method Divers Divers Divers Divers
LOV\_/ ridg_e partially Sedimen_t Ice may have
No change to filled in; also accumulation

downstream; lots of
zebra mussel shells

moved one log
off structure

Saddle has partially

Debris/cans

holding above
structure

current as designed

Coating of silt filled in and now Some undercutting abundant in
Embeddedness ; . ; spaces between
on everything low ridge of in front of boulders
. rocks, and
sediment
downstream
Boulder Shift None None None None
Logs Good Condition Good condition Good condition One log moved
Fouling Algae Debris, trash Algae Debris
Flow Through ]
(relative to upstream/ Uniform (Slow) Decreased Decreased Decreased
downstream conditions)
Fish Present Yes Yes Yes Yes
Smallmouth Bass 11 t0 20 51 to 100 2110 50 11t0 20
(Adult)
Smallmouth Bass 11010 51 to 100 11020 111020
(Juvenile)
Gobies (Juvenile) 51 to 100 11to 20 1t0 10 11to0 20
Juvenile Lots of fish!;
smallmouth bass . D . .
. .| vegetation growing in Sediment Wild celery
down in structure; places along accumulation establishing
Comments several adult downstream end; downstream from around edges of
smallmouth bass :
structure breaking each boulder structure
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Fouling of the structures was primarily a result of algal build up or debris (small woody
debris, as well as aluminum beverage cans and plastic trash). Wild celery, a type of submerged
aquatic vegetation that provides valuable habitat, was observed growing around the edges of the

Rock Wing and Stone/Log structures.

Distinct velocity breaks were observed at most structures, particularly at the Rock Wing
where currents went from several feet per second on the upstream side to near-zero in the lee,
and adult smallmouth bass were observed holding in and foraging from these areas. The Rock
Slope was the only site where a velocity decrease was not observed - current around the structure

remained uniformly slow relative to upstream and downstream conditions.

FIGURE 2. REPRESENTATIVE VIEW OF SUBSTRATE TAKEN AT THE
STONE/LOG GROIN STRUCTURE

4.2 Structure Utilization

Fish, primarily smallmouth bass and round gobies, were observed at all four structures at
various densities and age classes (Figure 3). Smallmouth bass were the predominant species

observed at all structures with the exception of the Rock Slope, where more gobies were
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observed than smallmouth bass. Juvenile smallmouth bass were observed using the cover
provided by the spaces between the rocks at the structures. Adult smallmouth bass were also
observed using the logs at the structures as cover. The Rock Wing structure appeared to have the
largest quantities of smallmouth bass. Gobies, an invasive species, were prevalent at the Rock
Slope, and to a lesser degree in the undercut areas beneath the rocks in the Boulder Field. Live
zebra mussels, another invasive species, did not appear to be widespread; however, empty shells

were abundant in gravely areas, particularly at the Rock Wing and Boulder Field structures.

FIGURE 3. SMALLMOUTH BASS OBSERVED AT THE STONE/LOG GROIN
STRUCTURE

5.0 DISCUSSION

Based on the results of the 2009 monitoring effort, the fish attraction structures appear to
be in good condition and are working as designed, providing good large-object cover for fish in
the Niagara River. With one minor exception, the physical integrity of the structures was not
noticeably affected by shifting of boulders or logs within the structures. The only shifting noted
was at the Stone/Log Groin structure, where ice may have moved a single log from its original
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location. This log is still present, but has been moved several yards downstream, off the top of
the stone structure. Deposition of silt and sediment has occurred downstream in areas where
velocity was reduced, as expected and desired, creating substrate diversity within and behind the
structures themselves. Minor scour and undercutting was noted around the upstream and lateral
bases of the boulders at the Boulder Field. In general, fouling of the locations was minor, and

was primarily from debris (sticks and aluminum beverage cans).

Prior to construction of the structures, few, if any fish were observed at these locations,
and their use after the first year indicates that habitat at these locations is much improved. At all
four locations, smallmouth bass in multiple age classes and at substantial densities, appeared to
be using the structures and the water column just above them. Divers observed fish using the

cover provided by the rocks and logs, as well as the velocity breaks that the structures created.

These results from the year one monitoring event indicate that the fish attraction
structures are performing well. The next scheduled monitoring event will be conducted in year
four (2012) to provide additional information on the physical condition and utilization of the fish

attraction structures in the Niagara River.
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Niagara Power Project: Fish Attraction Habitat Improvement Project
Post-construction Monitoring Form

Date: O : . !
MMBDYY) 2911312009 Time Started: | (S : YO DOAM/ M
O Stone/Log Groin @ Gratwick Park I]]-élear O Rain
. : O Rock Wing upstream SGI Bridge , sy
Location /Site: ; ; Weather: OWind
0O Boulder Field downstream SGI Bridge OCloudy O Snow
@ Rock Slope @ Motor Island Y
] Lee ‘;\cr()m . Length of O mi
Observer(s): g Dan g, Ohservation: & ©J minutes
Water o
Observer’s B NYPA/NYPA Contractor Temperature: 2 L.OFc
Organization: | [ Other: Underwater | 0<5 01025 0>50
Visibility (ft): | @6-10 025-50
Method of E']/Divers O Underwater Camera [ View Tube
Observation: [ Other:

etk

Structure Condition:

C_.:aa-l-'w-a 4}, 5.\t on M\aﬂuﬁ} - ety Shee .,ﬁ}?mray uﬂwdij" El

Embeddedness: | Z

0O Cobble OGravel O Sand EéilUClay [ Zebra Mussels

3 c,w‘-"a #f

downstream conditions)

%
Boulder Shifting: XNone Observed [0 Minimal [ Moderate [0 Substantial
Logs: %‘“Q, | C“;;f e | O Log decomposition 0 Cable Failure O Other (describe) = “** g
Fouline Oliserved: O Debris E’ﬁlgae 1 Anchor or Lines [J Fishing Gear
wine e [ Zebra Mussels [ Other (describe)
Flow through Structure: (check all that apply)
( relative to upstream and niform [ Increased velocity [ Decreased velocity [)‘_:'r =)

O Reverse current/eddies [ Still water

daprr ¥
A5 Du—Nd‘luj

Slope

' [}
o - I3

DQW

p
Fish Present at Structure: @Yes ONo
Species Observations Estimated Abundance Life Stage Comments
&1-10 [021-50 O>100 | @Juvenile
S O11-20 [51-100 O Adult
01-10 021-50 O>100 | EJuvenile
| Cadhies 011-20 &@51-100 0 Adult
01-10 [0O21-50 O=100 | O Juvenile Lea
Smi3 @11-20 0O51-100 & Adul A3 Jo-gi-o7 por 4o
0O1-10 0O21-50 O=>100 | O Juvenile
d11-20 351-100 O Adult
O1-10 0O21-50 O=100 | O Juvenile
011-20 O51-100 0 Adult
Photograph/Video File (list individually or the start & end of range) | Q
Number(s): Dud dislke M an? as etk
Activity Observed Near Structure (Include any activity that may cause disturbance):
- Ow \e oﬁs\‘.‘_&ff d),of_g ot |eantT one addf gi"}n-“b‘huuﬁ’\ bass £
A dfuw ; b
{ [ { - =mohi€s
v ageele s on Tl Fhvekae anl o6 % 7
- WA e ':;Jr{u'(—:‘e‘—‘-\-(

‘_{ puos ‘*-(O“f .:)‘.'.\..I.\w‘—al--n". é’
3oy apth .Pv“ﬂu"'“} Dvvers

\ ~-,¢2.=.r'tm1 Y-V

— \D-3I-Q% fre opsis Omniﬂ\?’
N PR SR N |

W [rge,

\:U-p/?],gt‘ (Sas ﬂa.ln\‘f"_\fl//‘/ ‘Q(C)L-'—‘l
‘t"-’u¢m~j"‘\ % st el
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Post-construction Monitoring Form

Date: . : Q.15
(MM/DD/YY) 09/ 24/2009 Time Started: | O 1: S ErAM/ OPM
O Stone/Log Groin @ Gratwick Park g
/ .. |ETRock Wing upstream SGI Bridge | OClear, [ Rain
Location /Site: : : Weather: OWin
O Boulder Field downstream SGI Bridge Clou O Siiow
O Rock Slope @ Motor Island Y
(<2 Wopel Length of 7
Observes(s): D-Lves Dl v Observation: ‘4 minutes
Water
Observer’s E/IZIYPA;‘NYPA Contractor Temperature: ﬁ—j—g : —'( F
Organization: | O Other: Underwater E<s 0O10-25 O>50
Visibility (ft): | 06-10 025-50
Method of Eﬁvem O Underwater Camera [J View Tube
Observation: [ Other:

u .‘ﬁm Q@

Structure Condition: T2 bw rdge O la‘?"&’ L’Q&'Mﬁj Ve -‘:}Aﬂf‘ﬁan}_ Sﬁ-ﬂ“\-:giﬁi? Lt

Embeddedness: | v | O Cobble OGravel O Sand OISilt/Clay [ Zebra Mussels i ;fqim@:w e

Boulder Shifting: [0 None Observed [0 Minimal [ Moderate [ Substantial ( f."?“'c ;,ﬁ;; Ve =l ;% o

Logs: » one [ Log decomposition [ Cable Failure 0 Other (describe) @ﬁgj’_

Fouling Observed: g ZD:EriS\;[ EI A!gafl:?_{] }}nchor or Lines O Fishing G?E‘rdcs ot #@M
ra Mussels Other (describe) \uts con T S

Flow through Structure: (check all that apply) Decest? 4

( relative to upstream and O Uniform O Increased velocity [¥Decreased velocity He 0 Y
downstream conditions) O Reverse current/eddies [ Still water
Fish Present at Structure: OYes DONo
Species Observations Estimated Abundance Life Stage Comments
O1-10 021-50 0>100 | @ Juvenile | Lt of [Fulh evey «ge
Sm B O11-20 @51-100 @Adult |4 cluss
O1-10 0O21-50 O=>100 | O Juvenile
Gachie QM 1-20 051-100 O Adult
O1-10 0O21-50 O=100 | O Juvenile
011-20 O51-100 O Adult
0O1-10 0O21-50 O>100 | O Juvenile
O11-20 O51-100 O Adult
O1-10 0O21-50 O>100 | O Juvenile
0O11-20 O51-100 O Adult

Photograph/Video File
Number(s):

(list individually or the start & end of range)

DUD ~ mart=d —ofle o dc

oS

Activity Observed Near Structure (Include any activity that may cause disturbance):

— Resly I D - s o sk | :

o Lots O rche musselyk sedbiet Berind [Lodnshes o Rocks
Shells

= F"L"-'V\ 4 Jwva-a d.&_p_ (&, S (__,l.aC-S ;5 ‘

- m %&M ‘(/\15 Ql‘.i&o WA C\-—-‘p ;.;\ v\:ﬁ\.&-‘ ,__‘A-b‘!' lows F é-‘e a"-a.ﬂte‘

> M wpdreen ple b s olso f-,gﬂxwal-], ‘A

i uﬁsa{d{m ¥ 'j"faw:‘h'“‘\ Qla,c.zé O(-‘-"'\a e ‘Qm"'é!(mw 20

7 ‘+ selna A

- 2dcuchee o’b;"} Q/Xa.&(l el it s ‘%“@’v’-wp +o Ao~ beeak -
10-21-6Y  fa~ Jouis d wufing = SR WSes Shromg e SR Qe
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Niagara Power Project: Fish Attraction Habitat Improvement Project
Post-construction Monitoring Form

Date: =
: ; ; 5 DR T2,
s T D91 3412009 Time Started: | OS2 @AM/ OPM
O Stone!L_og Groin @ Gratw_:ck Park OClear O Rain
: ; O Rock Wing upstream SGI Bridge 2
Location /Site: : . Weather: OWin
@Boulder Field downstream SGI Bridge Eioudy O Snow
O Rock Slope @ Motor Island Y
] % Length of A
Observer(s): Vv Caledo fbw‘si:ko Observation: .'_Ci_ TS
Water
Observer’s IE/NYPA/NYPA Contractor Temperature; . (__9_1 -L°F
Organization: | [J Other: Underwater | @<5 010-25 0>50
Visibility (ft): | 06-10 [J25-50
Method of E(Divers O Underwater Camera [ View Tube
Observation: O Other:

- 73@"“"

Structure Condition; Thie. 19 Spne aCium (e dJ

ved i st owr Shdev o

s hells

Embeddedness: ] Yove oy

[J Cobble OGravel O Sand ESilt/Clay [ Zebra Mussels

E’ﬁ\‘one Observed [ Minimal [ Moderate [ Substantial

downstream conditions)

Boulder Shifting:

Logs: ‘\)M O Log decomposition O Cable Failure [J Other (describe)

Pt Ofisseved: O Debris 3Algae O Anchor or Lines O Fishing Gear
& ' [0 Zebra Mussels [ Other (describe)

Flow through Structure: (check all that apply)

( relative to upstream and O Uniform O Increased velocity [B/Decrcased velocity

O Reverse current/eddies [ Still water

'Ead‘é" lﬁou_!o‘&“ bm;ﬁ{, "ﬂ.e
Cument e Q

Fish Present at Structure: O Yes 0ONo
Species Observations Estimated Abundance Life Stage Comments
0O1-10 §21-50 O>100 | O Juvenile
‘SMB 011-20 051-100 Adult
_ BA-10 [021-50 O>100 | O Juvenile
(. hies 011-20 O51-100 Adult
01-10 0O21-50 O>100 | EJuvenile
s m®? @11-20 051-100 O Adult
0O1-10 0O21-50 O>100 | O Juvenile
O11-20 O51-100 O Adult
0O1-10 021-50 O>100 | O Juvenile
O11-20 051-100 O Adult

Photograph/Video File
Number(s):

(list individually or the start & end of range)

Activity Observed Near Structure (/nclude any activity that may cause disturbance):

- émb or ﬂ""

-

Lﬁfﬂ‘{uﬂdﬂ\&? b\.L" vol o= A Tty \—{__4
(e ceinnFo e
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Post-construction Monitoring Form

Date:
: : . =S ’
(MM/DD/YY) 29 124 12009 Time Started: | | & 3 © OAM/EBPM
I]’Sloner’L_og Groin @ Gratwick Park OClear O Rain
; ; O Rock Wing upstream SGI Bridge S,
Location /Site: ; ! Weather: OWind
O Boulder Field downstream SGI Bridge BClou O Snow
[ Rock Slope @ Motor Island Y
Al L2e Herpes : Length of 2
Observer(s): % . De LS bufw'} Ohservation: ;)_é_ minutes
aleb 709 =il Water (08 . (°F
Observer’s {YPA/NYPA Contractor Temperature: _=-
Organization: | O Other: Underwater B<5 0O10-25 O>50
Visibility (ft): | 0J6-10 [325-50
Method of DDivers [ Underwater Camera [ View Tube
Observation: O Other:

Structure Condition:

Embeddedness: |£ 5 o

[ Cobble OGravel &'Sand OSilvClay [@Zebra Mussels

downstream conditions)

Boulder Shifting ek & 'None Observed [0 Minimal [ Moderate [ Substantial
Logs: ’u_ m%zﬁw -| O Log decomposition O Cable Failure [ Other (describe)
Foulin Oibd crvc, ds e T Debris [ Algae [ Anchor or Lines O Fishing Gear
£ 508 * [0 Zebra Mussels [0 Other (describe)
Flow through Structure: (check all that apply) ) [,
( relative m.:{ps.'ream and 0O Uniform O Increased velocity Eﬁ)ccreased velocity Coad o

[ Reverse current/eddies [ Still water

Fish Present at Structure: O Yes ONo
Species Observations Estimated Abundance Life Stage Comments
O1-10 -50 0O=100 | O Juvenile
S5NMB Z11-20 051-100 FAdult
01-10 021-50 O>100 | & Juvenile
L% 211-20 051-100 O Adult
[@1-10 0O21-50 O=100 | O Juvenile
(oS pa11-20 051-100 0O Adult
O1-10 0O21-50 O=100 | O Juvenile
Od11-20 O51-100 O Adult
O1-10 0O21-50 O=100 | O Juvenile
d11-20 O51-100 O Adult

Photograph/Video File

Number(s):

(Tist individually or the start & end of range)

volted o0 ik

Activity Observed Near Structure (Include any activity that may cause disturbance):
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