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The New York Power Authority (NYPA) owns and operates the Blenheim-Gilboa Power Project
a pumped-storage hydroelectric project located on Schoharie Creelg approximately 40 miles
southwest of Albany, New York (Fig. 1). The Blenheim-Gilboa Project is licensed by the Federal
Energy Regulafory Commission (FERC).

During the Januarry, f SSO glonn, flood flows deposited a large quantity of sediment and eroded
the right bank of $ehohar{e Creek downstream of the spillway. The flood overtopped the bank
and eroded a cut-offchannel through the floodplain. Records indicate that Schoharie Creek has

historically overtopped at this same point creating a by-pass channel and braiding patfern over the
floodplain. The Soil Conservation Service attempted to block the by-pass channel and restore the
banks following the 1955 flood. Remedial restoration work.was also conducted by NYPA in
1980 and 1988. These stabilization efforts did not last and the banks have been by-passed by
flooding in subsequent years.

FERC has directed NYPA to restore and maintain this section of Schoharie Creek to its pre-I996
flood condition. To cornply with FERC's directive, NYPA developed a flood erosion repair
design plan which included: reconstrucfing the right bank to block the by-pass channel along the
lower portion of the reach; installing rip-rap protection along the new bank; removing sxcess
gravels and cobbles from the interior of the bend (point bar); adjusting the channel invert to
approximate the pre-project elevafion; and perfomring periodic maintenance along the bend area
to allow for continued passing of flows in the main channel of Schoharie Creek.

NYPA completed and submitted design drawings and construction specifications to FERC, the
U.S. Army Corps of Engineers (COE) and the New York State Deparftnent ofEnvironmental
Conservation (DEC). As a coordinating agency in the federal permit process, the U.S. Fish and
Wildlife Service (FWS) recommended that NYPA review fluvial geomorphologic techniques and
applications to ensure that the project objectives will be met and habitat will be preserved for fish
wildlife" and invertebrates. FWS also recommended that biotechnical erosion controls be
evaluated.

Therefore, New York Power Authority contracted Clear Creeks Consulting to: conduct a site
inspection of the spillway channel and Schoharie Creek; review the joint COEIDEC permit
applicatio4 design drawings and construction specifications; conduct a geomorphologic
assessment of Schoharie Creek; and review and comment on the current NYPA desigr and the
applicability of Rosgen methodologies to the project objecfives and the preservation of habitat.
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TECHNICAL REPORT

Study Area

Schoharie Creek is a tributary in the Mohawk-Hudson River drainage. Its headwaters are locafed
in the Catskill Mountains southwest of Albany, New York. The Blenheim-Gilboa Power Project
is located approximately 2.8 miles downsffearn of New York City's Schoharie Reservoir and
includes: an on-line reservoir along Schoharie Creek (i.e.,the Lower Reservoir) and a pump-
storage reservoir (i.e., the Upper Reservoir) on the mountain above the NYPA substation. The
study area for the current proposal includes a reach of the creek from the spillway of the Lower
Reservoir to a point 2300 feet downstream (Fig.2). The drainage fieato the project reach is 358
square miles.

Assessment and Evaluation Methods

1. Verification of Bankfull Discharge and Bankfull Channel Dimensions

Utilizing the USGS stream{low gaging station on Schoharie Creek at North Blenheim, N.Y., a

field survey was conducted of the reach upsfream and downstream of the gage. This field exercise
was critical for verifying field indicators associated with the bankfull or charurel forming
discharge. This information was necessary for conducting the geomorphic stream assessment. In
addition. the field data and gage records rvere the key to developing reliable estimates of bankfull
discharge and bankfull channel dimensions for comparison to the design discharge and channel
dimensions. Due to the long period of record, proximity to the project (less than I mile
downsffeam and no tributaries entering Schoharie Creek between the project reach and the gage),

and its relatively stable condition. the gage reach provided an excellent reference for evaluating
the project reach and the design proposal.

Discharge esfimates were developed from the gage rating curve and checked against discharge
estimates developed using field data and Manning's equation, and estimates determined from
regional curves of drainage area to bankfull discharge.

2. Geomorphic Stream Assessment

Following the assessment procedures of Rosgen (1996), a geomorphic assessment was conducted
to characterize the current channel morphology of Schoharie Creek and evaluate its deparrure from
a potential stable form. Utilinng USGS quadrangle maps, recent and historic aerial photography,
topographic survey information provided by NYPA, and standard field procedures outlined by
Rosgen (1996), Schoharie Creek was classified by Rosgen stream type.

Schoharie Creek was also assessed for stream charurel condition and influencing factors including
riparian vegetation, meander pattem, depositional pattern, debris and channel blockages, sediment
supply, vertical stability, streambank erosion potential. and near bank stress.
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3. Review of Design Plan

Design Dischorge and Channel Dimensions

The current NYPA design plans were reviewed to evaluate the proposed design discharge and
channel cross-section, meander geometry, and longitudinal profile relative to the information
gathered from the gage reach survey. Consideration was given to: conveyance of the bankfull
flow, as well as l.go, less frequent floodflows: maintenance of sediment transport capacity;
long-term channel stability; and maintenance of instream habitat.

C hanne I S ta b il izatio n Te c hniq ues

The project reach was also evaluated relative to the applicability of standard bioengineering
streambank stabilization techniques and the use of Rosgen's native materials approach.
Consideration was given to: meander geometry; channel hydraulics associated with larger, less
frequent floodflows; long-term channel stability; and instream and riparian habitat.

Summary of Findings and Recommendations

L Historic and Existing Conditions

The results of the field survey and analysis of the gage data indicate that a reasonable estimate of
the bankfull discharge is in the range of 6000 - 6500 cfs, with a recurrence interval of I .4 - 1.5
years. This is consistent with the regional curve relationship of drainage areato bankfull
discharge for this hydrophysiographic province. See Appendix A.

The project and gage reaches are C3 streafir types (i.e., meandering, riffle-pool, cobble-bed
channels, with a well-developed floodplains). The following bankfull channel dimensions were
measured in the stable gage reach: channel width - 155 feet, mean depth - 5.1 feet, cross-sectional
area - 790 square feet" and average water surface slope - .005. The D56 of the bed material is 70
mm (small cobble). See Figure 3 and accompanying data in Appendix B.

The gage reach is relatively stable (Figs. 4a and 4b). However, the project reach exhibits a
number of characteristics associated with instabili4r. The meander bend has a tight radius of
curvature (482 fee,t), with a radius of curvature to bankfull width ratio (RcAMbf) of 1.8 (Fig.s).
By contrast, historic aerials indicate that the same meander bend had a pre-project radius of
curvature of 607 feet, with a Rc/Wbf of 3.9 (Fig. 6). The aerials also indicate that the meander
apex was originally located near the center of the rock clifl Subsequent meander rotation in a
down-valle,v direction has shifted the apex 350 feet downstream to ifs current location.

The downstream end of the project reach apparently aggraded as a result of the high discharge,
high sediment supply event of Januwy, 1996. The considerable near-bank stress associated with
the tight radius ofthe bend, a reduction in charurel capacity caused by the aggradation. and the
overtopping flood waters resulted in: the erosion of a wide by-pass channel in the right bank; the
scouring and uprooting of what little riparian vegetation may have been growing here; and the
cutting of multiple channels in the floodplain. This condition currently persists (Figs.7 -10). The
bar on the inside of the meander bend is continuing to build. Overtopping of the right bank
reportedly occurs more frequently, with flows less than or equal to bankfull barely conveyed by
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the main channel. The floodplain on the inside of the meander bend has been isolated &om the
channel by a berm. It appears that only larger flow events have access to this floodplain area.

This places additional stress on the outside of the bend.

There are a few existing feahres which are contributing to stability in the meander bend. The rock
cliff deflects flows downward into an adjacent pool and outward toward a large, man-made
boulder dike located along the outside of the meander bend (Fig. l1). This boulder dike is
functioning like a rock vane. That is, a flow diverting structure that slows and rolls the flow away
from the banks. The pool adjacent to boulder dike is also dissipating energJ by forcing water
into water during high flow events.

Upstream of the meander ben{ the spillway channel appears to have adjusted to bankfi.rll flows as
reflected by its cross-sectional geometry and longitudinal profile. The banks are raw and lacking
vegetation (Figs. 12 and 13). The deep pool at the upstream end of the spillway channel, as well
as the velocity dissipater blocks in the pool are functioning to reduce the energy associated with
the higher flows.

2. Review of Design Plans

Design Discharge and Channel Dimensions

The first important issues relative to the design are the desigll discharge and channel dimensions.
The proposed design discharge of 6500 cfs is consistent with that determined from the gage
analysis and Maruring's/field data estimates. The regional curve predicted a significantly higher
flow (9000 cfs). However, this is probably not a reliable estimate for this reach given that the
effect of the two reservoirs upstream of the project and the gage would be attenuation of the more
frequent flows.

I understand that the proposed design does not call for significant modifications to the meander
geomstry. Due to the tight meander radius the lower third of this bend will continue to be a weak
point. Consequently, developing the appropriate cross-sectional geometry (size and shape) and
longitudinal profile (riffle-pool slopes and depths) is critical.

The review of the proposed dimensions for the reconstructed channel shown in the plans indicate
they are appropriate and generally consistent with the natural variability one would expect to find
moving through a meander bend into a crossover reach. The pool along the apex of the meander
is wider (approximately 1.5 x) than the riffle in the cross over reach. The channel narrows in the
reconstructed portion of the riffle transitioning into the existing channel width, which very closely
approximates the channel width in the stable gage reach. Assuming a bankfirll elevation of 810
feet, the mean depth of the reconstructed riffle is consistent with the depth of the gage reach. This
provides a bankfull cross-secfional area similar to the gage reach.

Aside from the proper dimensions. charurel shape is also critical for distributing the flow velocity
across the channel to maintain sediment ffansport capacity, yet dissipating energy to reduce near-
bank stress. The thalweg should be along the outside of the meander in the pool and generally in
the center of the charurel through the riffle in the crossover reach. The point bar should not be
completely removed. It should not be graded too steep either. Generally a slope of 7-l0o/o for the
apex of the point bar is preferred. The existing pool in the meander apex (adjacent to the boulder
dike) should be enlarged. That is, it should be excavated deeper and exfended upstream and
downstream as shown in Fisure 14.
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Reconstructing the lower third of the outside of the meander bend is appropriate. However, the
new bank should tie-in immediately downstream of the boulder dike (Figs.14 and 15), not overlap
it. Overlapping will diminish the "rock vane effect" (slowing and rolling the flow away from the
bank). In addition, the elevation of the top of the new bank should be raised to at least 812 feet.
This will prevent more frequent flows from overtopping the bank and initiating a headcut from the
floodplain side into the project. This will buy time allowing vegetation to reestablish, thereby
adding to the stability of this area

Finally, the floodplain on the inside of the meander bend should be reconnected allowing more
frequent flows (any flow greater than bankfull) access to this area. This will help alleviate stress
on the outside of the bend and can be accomplished by removing the bemr and grading this area to
a lower elevation.

The plan indicates that the dimensions of the spillway channel will remain the same. This is
appropriate since it appears to have adjusted to the bankfull flows and has a flood prone area
toward the right overbank. lnsfieam habitat in this area could be enhanced by adding structure for
velocity cover (e.g., random boulder placement and boulder clusters). See Figure 16 for
recommended locations of habitat enhancement feahres.

C hanne I Stab i I ization Tec hniques

Due to the tight meander radius and high near-bank stress, trzditional bioengineering techniques
(e.g., brush bundles, branch layering, soil fabric lifts, etc.) would not be effective. Although these
techniques can be exfremely effective when used for the types of situations for which they were
developed, they are not designed to withstand the velocities and shear anticipated in this area
Less faditional approaches (e.g., roofwads) may not be feasible. They probably would do well
for flows near and even slightly above bankfull. However, under the conditions anticipated during
larger, less frequent flow events. they could be scoured during overtopping dislodge and fail.

Hard techniques are more appropriate here. The use of large boulders with flowing diverting
structures (e.g., rock vanes, cross vanes) to reduce near-bank stress is more likely to provide long-
term stability. The boulders should be sized to withstand the larger, less frequent flow events.
Figure 14 shows the recommended locafion for a proposed cross vane. This structure will
provide grade conffol, prevenfing the riffle from headcutting into the pool, and it wiil function to
roll the flows coming out of the meander bend away from the bank and into the center of the
nffle. The consffuction of a scour pool immediately downstream of the cross vane is critical to its
proper function. Figures 17,18, and 19 illustrate typicat details for the cross vane in cross-section,
planview, and profile. respectively.

The proposed rip-rap in the spillway channel is not extensive and does not alter the existing cross-
sectional channel dimensions. However, since concsrn has been expressed about this area, the
design could be modifred to soften its look and improve habitat. This could be accomplished by
backfilling the rip-rap with soil and planting grasses. Trees and shrubs couid be planted at the top
of the slope to provide long-term stabilization.



I
!
I
t

Figure 4a. North Blenheirn Gage Reach
View upstream of cross-section.

Figure 4b. North Blenheim Gage Reach
View downstream of cross-section.
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Figure 5. Aerial view of meander bend in project reach - 1996.
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Figure 6. Aerial view of meander bend in project rcach - 1969.



Figrrne 7. View of bar on inside of meander in project reach,
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Figure E. View of cutoffchannel on outside of meander bend in project reach.



Figure 9. CLrtoffchannel in floodplain adjacent to Eastside Road
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Figure trO. Cutoffchannel in floodpiain adiacent to Eastside Road.
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CHANNEL CROSS SECTION
Watershed:
Locationt l>* -'.^.r U*€l t;\ - G:t't"'tse
Reuth, ii jf,= ji ,--A-..'.j"F ;t.;i*-not\

(coe<r\ 9r-r;-rr3€+:ri :

hr | | /L
Date: EI \.lq\
Team: A.'?.,,*q\\ . ?. Kruo.A.tF

l, 
'.,, 

,,,,

I I P/l irt
I . ILPIN 

= Left Pin 
IRPIN 

= Right Pin

ILTOB : Left Top of Bank IRTOB = zught Top of Bank

I lr-sn 
= Left Bankfuu Stage i*t = Right Bankfull Srase

ILEW 
: Left Edge of Water IREW = Right Edge of Water

tlII
I t -.t'- u n.. R- , /'-.-":'

' .) , v a.- - ) -- ,rt. 1,, -r. 
-, 

,. -r:-,i,. ,? , ,=

I i,;c ,ET7 ,'t = :!, i'. u 2'3'4
: .-' --.1 -

v ?-, {u.
= 6 F i:t-.
= €,Lf !+

Cross Section Cross Section

PL.

S tation /D istance
from

LEFT pin

Rod
Elevation
Depth (ft.'

Notes

pt.

StationrDistance
from

I TFF
ULL L yu

Rod
Elevation
Depth (ft.,

Notes

i o,D A /1 4 Lk' /'t'^ 27 / htW /1,O7
2 a ''t 4. /L 28 14, o /.1,Li
1 q,o //6 29 *.+, o l3,94 /FN

AT -7n /' a ^+, )u 30 t9, o /v,/
) (,s- z 31 lq,u /),rl
6 /q, o (,?r' ''l /.o i-7 5S

7 /&'o /, to 11 /01..o /L,,/t
8 .44 ) t20 34 /ov,o t r,47 f/ /JI t1 al da
9 -<) f.8 d '-/ rJ 5 35 /o1,o I G,aQ
10 27. D 6. (8 JO t l4^, o
II 'j7,{ / /P'td'9u tii,E (7) )I ilt,L /u,qx
T2 7,a 2 38 /LL 14,7'l
't.
IJ 3o. a 7,33 39 l&tl t %1L
l- ?ng ('tL 40 i 1,06 8E IM

15 ,Pct 4l a15> t J. | >

IO aa)J. 'J
Q'lt A1 140 t'?. r{

17 ---:ltll-- I,o 7 +i /ls /!-,r3
t8 -1 /o. L 44 i4?,f rn <-1

I L'J J

LY i7'o ,o f 3 45 J <t,q //.7+
20 qq, o ?? 46 lL/.; /r,Lc
2l 46. s vv 47 / c,J' / /t,t&
22 (t n //, /7 48 tLq /o,L

>)_(-) //,7 \ 49 t'7/ 7,3q
.\^

61. o ir, z7 50 . / 5, > ?,rV
25 lnb, U /r, rf 5l 17/, 7 ^ 

aA
K't /' l"

26 1 /,o //,tL 52 i7{ 1t i.

LPIN = Left Pin

LTOB : Left Top of Bank

LBF = Left Bankfull Stage

LEW: Left Edge of Water

RPIN = Right Pin

RTOB = Nght Top of Bank

RBF = Right Bankfull Srage

REW = Right Edge of Water

BTM = Channel Bonom

G = Ground Surface

TW = Thahvag

LEFT BANK = Left Side,

Facing Dotvnstream
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CHANNEL CROSS SECTION
Watershed: ,fC,q,: /77//!ir: Cit r .<
Location, St 3.1.+s . r-t- . ./!_ .: - ,

Reach:

I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

L2i-rl#1;t ta.)

-'t u < ,Qwl5_&

t77'C
t lv'\< a-*

Cross Section Cross Section
StationrDistance l Rod

from lElevation
LEFT pin lDepth (ft.'

rn/Distancel Rod
from I Elevation

trFF . l^LEFT pin lDepth (ft.)
?^,Q;? / 2,^i

LPIN: Left Pin

LTOB : Left Top ofBank

LBF = Left Bankfull Stage

LEW = Left Edge of Warer

RPIN = Right Pin

RTOB = Right Top of Bank

RBF = Right Bankfull Srage

REW = Right Edge of Water

BTM = ChannelBottom

G = Cround Surface

TW = Thahvag

EFT BANK = Left Side,

Facing Dorvnstream

't *<-


