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O SEE DETAIL B ON SHEET 2
FISH PASSAGE AND CENTER CHANNEL
DROP | POINT NORTHING EASTING ELEVATION
A 1351026.70 227562169 50.00
B 1351026.95 2275614.19 50.00
c 1351033.84 2275614.25 50.25
D 135104159 2275613.92 50.50
E 135104207 2275621.41 50.50
PRELIMINARY F 135103395 227562175 50.25
(<] 1351039.43 227563212 55.00
NOT FOR CONSTRUCTION H 1351044.61 227564229 4995
| 135104324 2275652.08 4995
1 J 1351040.75 227566110 55.00
K 135103165 2275661.5! 5450
L 135103269 2275650.6 49.25
™ 1351034.07 2275640.8] 49.25
N 1351030.53 227563253 5450
o 135102274 227562050 49.00
P 1351019.63 2275620.28 49.00
[e] 1351020.11 2275615.81 49.00
R 1351022.89 2275616.00 49.00
ANG = 1©°3728"
Number| Revision Description B Date — . . i .
§ - PAINTED SKY RC& D HARTLAND DIVERSION DROP 1 VSl cughlin Water [ oemal: aan, ro. proveer nowser | 00 omeer
DELTA, COLORADO FISH PASSAGE TYPICAL PLAN B L ONEEIS LI CHECK XX 10-06-01 5
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BURED RIFRAFP
SEE DETAL B ON SHEET 12
NOTE:
CONTOURS ON THIE FLAN REFRESENT DROP 2 ONLY.
FISH PASSAGE AND CENTER CHANNEL FISH PASSAGE AND CENTER CHANNEL FISH PASSAGE AND CENTER CHANNEL FISH PASSAGE AND CENTER CHANNEL
DROP | POINT NORTHING EASTING ELEVATION DROP | POINT NORTHING EASTING ELEVATION POINT NORTHING EASTING ELEVATION DROP | POINT NORTHING EASTING ELEVATION
A 1350995.35 2275617.31 4950 A 1350967.99 2275607.60 4850 A 1350936.56 2275596.02 4750 A 1350899.41 2275587.8I 4650
B 1350997.16 2275610.03 4950 B 1350971.06 2275600.76 4850 B 1350938.66 2275588.82 4750 B 1350900.80 2275580.44 4650
[ 1351006.70 2275612.07 50.00 [&] 1350980.09 2275604.62 49.00 [ 1350948.35 2275591.87 48.00 [&] 1350910.63 227558230 47.00
D 1351016.35 2275613.44 50.00 D 1350989.29 2275607.83 49.00 D 1350957.91 2275595.30 48.00 D 135092053 2275584.24 47.00
E 1351015.54 227562090 50.00 E 1350987.07 227561499 49.00 E 1350955.23 2275602.31 48.00 E 1350918.96 2275591.57 47.00
F 1351005.38 2275619.45 50.00 F 1350977.38 227561161 49.00 F 1350945.96 2275598.98 48.00 F 1350909.24 2275589.67 47.00
G 1351008.32 2275630.60 5450 G 1350978.10 227562311 5350 G 1350946.57 2275610.35 5250 G 1350911.65 2275600.84 5150
H 1351011.45 2275641.59 4945 H 1350978.44 2275633.34 48.80 H 135094643 2275619.70 4780 H 1350913.58 2275610.89 46.80
| 1351008.21 227565093 49.45 [ 1350975.12 2275642.65 48.80 | 1350944.72 2275629.44 47.80 [ 1350911.75 2275620.6 46.80
J 1351004.02 2275659.29 5450 J 1350968.34 227565043 5350 J 1350936.86 2275637.68 5250 J 1350906.26 2275629.35 51.50
K 1350995.01 227565794 54.00 K 1350959.76 2275647.37 53.00 K 1350928.28 227563463 52.00 K 1350897.31 2275627.66 51.00
L 1350998.14 2275647.45 48.45 L 1350965.09 2275639.07 47.60 L 1350934.23 227562760 4660 L 1350901.28 2275618.64 4580
2 ™ 1351001.38 227563810 48.45 3 ™ 1350968.4 2275629.76 47.60 ™ 135093594 2275617.86 4660 5 ™ 135090311 227560892 45.80
N 1350999.51 2275629.29 54.00 N 1350969.7 2275620.12 53.00 N 1350938.18 2275607.37 5200 N 1350902.89 2275599.19 5.00
o 1350991.96 2275616.42 48.00 o 1350964.79 2275606.20 47.00 o 135093251 2275593.84 46,00 o - - -
| 1350989.94 2275615.85 48.00 |nd 1350958.02 2275603.40 47.00 | 1350921.89 227559222 46.00 Ind - - -
Q 1350991.87 2275609.64 48.00 Q 1350960.34 227559733 47.00 Q 1350923.25 2275585.86 46,00 Q - - -
R 135099354 227561011 48.00 R 1350967.45 2275600.26 47.00 R 1350935.02 2275588.82 46,00 R - - -
ELI - - 5450 ELI - - 5350 ELI - - 5250 ELI - - 51.50
EL2 54.00 EL2 - - 53.00 EL2 - - 52.00 EL2 - - 51.00
EL3 - - 5450 EL3 - - 5350 EL3 - - 5250 EL3 - - 5150
EL4 - - 54.00 EL4 - - 53.00 EL4 - - 52.00 EL4 - - 51.00
ELS - - 50.00 ELS - - 49.00 ELS - - 48.00 ELS - - -
ELe - - 46.00 ELe - - 45.00 ELe - - 44.00 ELe - - 43.00
ELT - - 4950 ELT - - 4850 ELT - - 4750 ELT - - -
ANG = 12°34'12" ANG = Q°00'20" ANG = 9°34'43" ANG = Q°00'20"
STA = 52200 STA = 4+148| STA = 4+42939 STA = 40682 PRELIMINARY
NOT FOR CONSTRUCTION
Number| Revision Description By Date - . : i .
PAINTED SKY RC& D HARTLAND DIVERSION DROP 2 THRU 5 Y& cughlin Water [ 5eratt B, roL pROECT Nuwer | rovna Numeer
DELTA, COLORADO FISH PASSAGE TYPICAL PLAN B o O TS | S X 10-06-01 6

F 303964 3355
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DIVIDER FISH PASSAGE CENTER CHANNEL
WALL
50 VARIES 75 VARIES 55' MIN. VARIES (o} VARIES 45 MIN.__ VARIES SEE CHEVRON DETAIL-SHEET 8 ) SEE PLANTED RIPRAP
DETAIL B ON SHEET 12
36"+ LOOSE P
BOULDERS I

24"+ MULTI-LAYER

GROUTED BOULDERS
SEE DETAIL C SHEET 13

FISH PASSAGE
SEE PLAN
36"+ LOOSE
BOULDERS DROPS 82 - 5
INVERT

S

ECTION B

24"+ GROUTED
BOULDERS

S

ECTION A

=5

/,?// L

1]
U=yl T
APPROXIMATE BOTTOM OF TR b
GROUTED BOULDER CUTOFF :
UPSTREAM OF SECTION
(SHOWN FOR CLARITY)
100
CENTER CHANNEL

24"+ GROUTED
24"+ SINGLE LAYER BOULDERS
GROUTED DERS FEATURE SEE DETAL A
SEE DETAIL B SHEET 13 BOULDER ON SHEET 13

S

ECTION C

KEY PLAN

LEGEND

¥ INDICATES SLOFES THAT VARY

1"=5
"=5
PRELIMINARY
NOT FOR CONSTRUCTION
i — S PAINTED SKY RC& D HARTLAND DIVERSION DROP | THRU 5 M- Cuohlin Water | Serat: &, ro proseor oween |0
DELTA, COLORADO FISH PASSAGE TYPICAL SECTIONS B o I | L Ok o0 1006701 7
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ALIGN 24" Di4 BOULDERS W FAUX

ROCK AND PLACE A 24" DIA B
P E4 epsaﬁws‘“u ’ C22 24" Did BOWDERS
wall) CHEVYRONS 3/
V V FVAE’Y N QZQE/A;.?QCI-;.AL(
\ -\ [_ [- PANPANCANANANVANA
7 | — f \ .
u ~— NATIVE SOL PREVICUSLY P
REMOVED AND FLACED
‘ AFTER SHEET PILE FLACEIMENT - ‘</ —
JACENT BOULDER PLACEMENT
wrEsx [ Je@s'oc
PLAN e 3 KEY PLAN
NOTE: 3/8"s 1 O" v o
VARRANGEIMENT AT A CHEYRON STRUCTURE (8 SHOUN dEDtlLéxJHQB oG, EX 3-0
FOR THE CONTRACTORS BASIC GUIDE DIRECTLY ADMACENT THE =4
g‘é’:’Z\D THIS H?I‘M:?”\D - BaLDRAg ASGAN BEN A4
ATTERN, SEE CROSS SECTION FOR BOULLER SIZE5, SECTION /B\
-2 3/8"= 10" CI5
ror ro ro ro
C 77N
. - \
o8, AB V, i S s S 7/ S ./ - \
3 % 44%) ) ) ) ) ¢¢ N P
% A A A A A o & NN T )
o I I I 1o 2 /
59 o A\ N
2" Dl FFE EMBEDDED INTO C22 € Ped -\ 7
CAST-INFLACE WALL, TYP < \
oF7 / N
A CAST-IN-PLACE WALL 4 y 04
PLAN ©
< /8" = 10" » FALX ROCK TO BE CAST W/ 14"
2 i D4 x 30" LONG SCHED 40 PIFE
CENTERED N ROCK. EMBED 10"
6" 8@ FAIX ROCK INTO ROCK AND AS
P - e o6 e o : FERFENDICULAR 48 FRACTICAL
oV ARPFRON 20" 98 FAUX ROCK, @
TOP OF BOULDER _—
| REQD FER CHEVRON D i o o 2 . rcLR
FALX ROCK AND WALL £ Q = " ' o
: k J & ™P | | —— Gdsr 2" Dld x 20" scHED 80
——_—— PIFE INTO TOP OF WALL A4S
- LOGATED ON WALL FPLAN.
g ; ‘ EMBEDDED END SHALL HAVE 4
N ﬁ ¥ _ e \ G4P OR PLATE 1O FPREVENT UET
& L CONCRETE 7O INFLTRATE DURNG
b (’/Af - - \ )\ = o= WALl CONCRETE PLACTEN
—— VZ/ ) A _ = —J\/—— EPOXY FAlUX ROCK FPIFE INTO
——— e WALL PFE 8LEEVE
‘0 T - =1 | ) A
w = B —— N EAUX ROCK ATTACHMENT
— N - DETAL /1
Ny = 3/4" = 120" \C15/
o BOUDERS SHOUN IN LIGHTLY 4RE
“ OF AND BETUEEN <
T S T RELATIE TO WALL ELEVATIONS
FOR CLARITY . TOP ROW SHALL BE 24" DIA
o BELOW TOF RO SHALL BE
DEVELOPED SECTION /A rapor oz o o
378" s 1"0" @
CHEVRONS POINT TABLE
CHEVRON A CHEVRON B CHEVRON C CHEVRON D
DROP | POINT [ NORTHING EASTING ELEVATION |POINT | NORTHING EASTING ELEVATION | POINT [ NORTHING EASTING ELEVATION |[POINT | NORTHING EASTING ELEVATION
A 135089095 2275633.89 47.05 A 135090050 2275636753 474 A 1350910.26 2275637.75 27.75 - - - -
1 B 1350890.98 2275643.89 463 B 1350900.62 227564673 4665 B 135091052 2275647.75 470 - -
c 1350880.43 2275662.25 492 c 1350890.25 2275665.19 4955 c 350900.4 227566635 499 - - - -
A 1350919.7 2275640.09 48.05 A 1350928.46 227564401 48.4 A 350938.28 227564652 4875 - - - -
2 B 135091952 2275650.09 473 B 1350928.65 227565401 4765 B 350938.24 227565652 480 - - - -
c 135090958 2275668.78 502 c 1350918.42 227567254 5055 c 135092758 2275674.81 509 - - - -
A 1350951.94 2275652.09 49.05 A 1350960.86 2275656.73 49.4 A 1350970.3 2275659.03 49.75 - - - -
3 B 135095099 2275662.05 483 B 1350960.03 2275666.70 4865 B 1350969.99 2275669.02 490 - - - -
c 1350938.70 227567929 512 c 1350947.96 227568410 5155 c 1350958.8 2275687.01 519 - - - -
A 1350988.64 2275664.06 50.05 A 1350997.92 227566692 50.4 A 13510076 2275667.34 50.75 - - - -
4 B 135098924 2275674.04 493 = 1350999.01 227567686 4965 B 135100918 2275677.21 500 - - -
c 1350979.77 227569238 522 c 1350990.48 227569624 5255 c 135100161 227569699 529 - - - -
A 135102657 2275668.74 50.85 A 1351036.23 2275669.76 51.05 A 1351046.03 227566826 51.25 A 1351062.50 2275667.21 5125
5 B 1351029.09 2275678.42 501 B 1351039.22 2275679.30 50.3 B 135104923 227567774 505 B 1351065.70 2275676.69 505 PRELIMINARY
c 1351023.46 2275698.83 530 [=] 1351034.60 227569996 532 c 1351045.07 2275698.50 534 [} 1351061.53 2275697.45 53.4 NOT FOR CONSTRUCTION
Numb Revisi D ipti B Dat . . . . N
e — —— PAINTED SKY RC& D HARTLAND DIVERSION CHEVRON Y| cughlin Water [ sesst B, roL pROJECT Numper | DTN Number:

DELTA, COLORADO

FISH PASSAGE

PLAN, SECTIONS AND TABLE

Engineers, Ltd.

T303.964.3333
F 3039643355

CHECK:
DATE:

XXX
NOVEMBER, 2010

A 2120 Aot e 10-06—01

rado 80211

8
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| ) SHEET PILE CURVE DATA
J u . WALL B
‘ CURVE | PT OF TANGENT/END OF CURVE CLRVE RADIUS POINT POINT OF CURVATURE RADIUS ARC LENGTH
| / A | NE2 “ NORTHING EASTING NORTHING EASTING NORTHING EASTING
\ ‘ & Tlezo b1 W 1 1350995.36 2275591.60 1350826.35 227595690 135086554 227555878 20250 5.01
L"*_JE N 2 135105217 227560223 1351044.69 2275484.96 1350995.36 227559160 11750 463
S 13d21'9" W
LINE 4
L =533 5 :
| S 86ckoBE" W R SHEET PILE DATA
‘ t'NE 15@ - N WALL A WALL C
END POINT ! 8 620017
i \ \ . ! TOP OF CAP TOP OF CAP
" faLeli gsa | S\ ‘ POINT NORTHING EASTING ELEVATION | POINT NORTHING EASTING S EVATION
LE 227560183 LINE & Q \ 1A 351060.35 2275703.33 40250 = 1350877.44 2275667.45 40250
I ‘ &t N ‘ 24 351065.70 227567669 40250 2C 1350890.98 2275643.89 40250
LNE 4 | [ | 34 35106250 2275667.20 20250 3C 1350890.95 2275636.20 40250
L=om | ‘ &2 44 1351057.94 2275665.60 240250 4ac 1350897.31 2275627.66 40250
\ | sod4mE ‘ he 54 1351057.60 227566028 40250 5C 135090138 227561866 40250
20 | o 20 / 4 \ 3 { WA ‘ A 135105251 2275650.71 20250 &6C 135090348 2275614.02 40250
———— \ L - UV L AL A ‘ A 1351051.88 227564081 40250 c 1350903.28 227560895 40250
1 inch = 20 feet c N J* ‘ I N s5i0e02s / £ 1351055.71 2275630.67 240250 ec 1350902.89 227559919 40250
‘ | a \ . 21510333 £ 135105537 2275625.35 40250 oC 1350899.41 2275687.8] 40250
‘ POINT OF INTERSECTION 12 N A 2 7 104 1351054.05 227560461 40250 loC 1350900.80 2275580.44 40250
| /N 1351053.89 ok (Il | ) A 1351053.89 227560212 20250 = 1350903.69 227566445 40250
; E 227560212 : > 12€ 135090414 227556199 40250
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MEMORANDUM
November 15, 2010

TO: Mike Drake, Painted Sky Resource Conservation and Development Council, Inc.
FROM: Rick McLaughlin, P.E.; Ben Nielsen, P.E., L.LE.E.D. A.P.
RE: Hartland Diversion Fish Passage- Draft Final Design Summary

Introduction

MWE has completed the draft final design for this project. The new design reflects changes
made to the preliminary final design dated July 30, 2010 using revised design criteria from the
United States Fish and Wildlife Service (USFWS). New criteria increased the allowable
hydraulic drop at each control structure from 6-inches to 12-inches. This memorandum
summarizes the proposed design and presents results of the supporting analysis. Our analysis
included evaluation of floodplain impacts, 100-year structural stability, two-dimensional hydraulic
modeling, and diversion hydraulics. The main objectives of the design are to provide fish
passage for the target species, maintain diversion operations of the Hartland Ditch, and
minimize hazards for river users.

The following is a summary of the draft final design concepts and methodologies. See
Appendix B for draft construction plans for the fish passage structure.

General Layout

* New layout utilizes five drop structures (controls). Layout size was reduced from the
preliminary final design using new design criteria allowing an increase in hydraulic drop
at each control from 6-inches to 12-inches. Five drops structures were eliminated, which
reduced the structure length from approximately 320 feet to 220 feet.

* A counter-weir downstream of the last drop-pool is included to protect the structure from
tailwater degradation and help orient flows away from the left bank.

e The capacity of the fish passage channels are sufficiently large to provide for attraction
velocities to facilitate fish passage.

e A boulder divider wall will control cross flow into the fish passage channel up to 3,000
CFS to minimize velocities in the channel.

¢ The divider wall is extended downstream of the existing dam face to separate river users
from the hazardous reverse roller hydraulic at the toe of the dam.

» Ajetty is designed to reduce bank erosion from the fish passage structure downstream
to the jetty. Itis also intended to reduce erosion a short distance downstream of the jetty
(50'-100°). MWE understands that the NRCS will design additional bank stabilization
measures along the downstream reach once the fish passage structure is completed
and therefore no additional stabilization measures are included with this project.

* A second jetty upstream of the fish passage is designed to reduce local bank erosion,
reduce debris and people from entering the chevron fish passage, reduce entrance
velocities and to aid portage for in-river recreationalist that want to scout or walk around
this structure.

i
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Fish Passage

e The fish passage structure is based upon the preliminary final design using a drop-pool

configuration. The overall slope has been increased from 1.5% to 2.8%.

Two different types of fish passage structures/areas are used along the banks of the

drops. These provide flow variation and multiple passage options for fish.

Connection between the passages is provided through the intermediate pools.

Faux-boulders placed in a chevron pattern will provide fish passage along river-left bank

of the fish passage. Three rows of chevrons at each drop structure create headlosses

that maintain the 12-inch water surface elevation difference between pools (hydraulic
drop). Chevrons have been designed to distribute the headlosses between each row.

The chevron boulder pattern/slots are based upon research performed by B. W. Mefford

at the United States Bureau of Reclamation for passing non-salmonid species (Ref:

“USBR Experience with Multiple-Slot-Baffled Fishways”, B.W. Mefford, 2009).

¢ A highly roughened trapezoidal channel is designed at river-right of the center drop-pool
channel to provide a second route for fish passage (roughened channel fish passage).
Large loose boulders (>36-inch diameter) placed randomly on the channel invert will
create interstitial spaces for fish passage. Smaller boulders will be “chinked” into larger
boulders at the surface to reduce foot/hand entrapment hazards. Banks of the channel
will be roughened with large grouted boulders extending into the flow for additional
passage.

e Proposed center drops structures or “controls” use trapezoidal weirs with an abrupt drop
in the channel invert and intermediate pools along the centerline to create resting areas
for fish, provide cross passage for fish between banks, increase the attraction flows, and
provide for passage of in-river recreational users.

» Boulder “islands” between the center drops and the fish passage channels on either side
create hydraulic and physical separation to allow for a lower gradient in the fish passage
zones.

Diversion Hydraulics

A HEC-RAS hydraulic model was developed to determine the required headwater elevation at
the dam to maintain the required diversion flow in the Hartland Ditch. The model was
developed using on-site survey information and was calibrated using field measurements of the
ditch water surface during operation.

A removable stop log system has been designed at the entrance of the center channel to allow
diversion during very low river flows (350 CFS).

Floodplain

MWE obtained the Federal Emergency Management Agency (FEMA) hydraulic model results
that define the Federal Insurance Rate Map (FIRM) for the Gunnison River. This model is in
HEC-2 format, which was converted to HEC-RAS as the ‘Duplicate Effective” model. An
“Existing Conditions” model was created using recent site survey information and cross sections
from the Duplicate Effective model in areas outside of the survey limits. Lastly, a “Revised
Conditions” model was developed based on the draft final fish passage design.

Comparison of the Existing Conditions model and Revised Conditions model results indicate
that the proposed draft final design does not negatively impact the floodplain. Note that this
analysis was used for design and is not a part of a formal submission to FEMA as a LOMR or
CLOMR.
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Structural Stability

MWE performed an analysis for 100-year stability of the structure. Lane’s Weighted Creep
Method was used to determine required cut offs to reduce uplift, seepage, and piping under the
structure. Boulder sizes were calculated using design criteria for sloped grouted boulder drops
as developed by McLaughlin Water Engineers, 1986 (later incorporated into the “Drainage
Criteria Manual”, by Urban Drainage and Flood Control District.) Criteria included tractive force
concepts such as shear stress, impact/drag forces, uplift/buoyancy, and bed friction. Scour
depths were evaluated at the toe of the counter-weir and jetties using applicable empirical
equations presented in “Guidelines for Computing Degradation and Local Scour”, by Pemberton
and Lara (Technical Guideline for Bureau of Reclamation, 1982).

A grouted boulder mat using rounded locally available materials is proposed as the primary
armoring type for most of the fish passage structure. The mats have various thicknesses and
cementations grout is kept as low as structurally prudent. Calculation of riprap size and lack of
locally available angular rock (quarry produced) have led to this armoring approach. This is
reflective of other river projects on the Western Slope. Boulder diameters range from 18” up to
48" - depending on where they are placed in the grouted boulder mat, and their projection above
the river bottom. In areas on non-control and lower velocities, such as pools, the grouted
boulder mat will be covered with existing river cobbles to better approximate a natural bed.

The design will utilize buried loose riprap on the left bank with buried grouted boulder
containment rows placed at approximately 20 intervals perpendicular to flow. Inclusion of the
containment rows allows the use of locally available round stones. Top soil and willow plantings
will further stabilize the bank. Riprap was sized using the Federal Highway Administration and
Urban Drainage and Flood Control District design criteria.

Armoring in the chevron fish passage channel will be loose riprap between concrete walls
perpendicular to the channel. The walls provide grade control at each row of chevrons and
containment of riprap. Existing river cobble will be mixed with locally available round rock to
create a well graded riprap with a mean diameter of 24-inch (Gradation: 4-inch to 48-inch).

Sheet pile cut offs are located at the upstream edge, downstream edge, and under the divider
wall. Shallow (4’ deep) grouted boulder cut offs are required at the each drop structure (at +/-
30" intervals). “Self-launching” riprap is utilized for toe scour protection along the divider wall,
jetties, and downstream of the counter-weir.

2D Modeling
Two model runs at the low (460 cfs) and high (1250 cfs) fish passage flows has been

completed. Results for the latest model at both flow conditions indicate that the design meets
fish passage depth (2" min.) and velocity (less than 4 feet per second) criteria at the “fish’s eye”
locality. Model results are included in Appendix A.

Data corrections have been applied to the 2D model results. In the final design, there is a 6-
inch depression at each slot between the chevron boulders that were not modeled due to being
“ineffective flow areas”. Note that 6-inches must be added to the model depths at these
locations. The fish passage channel on river right, utilizes highly roughened flow by closely
placed large boulders that allow fish passage through the interstitial spaces between boulders.
For modeling purposes we used an effective channel invert elevation that is 1.5 feet above the
actual channel invert elevation. Therefore, 1.5 feet must be added to depths of the areas
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immediately adjacent to the velocity islands on river right. For clarity, lines and hatched areas
have been added to the model result exhibits to illustrate fish passage paths and areas that
meet the depth and velocity criteria and incorporate both data corrections (See Appendix A for
exhibits). A 75% correction factor has been applied to the average depth velocity to determine
the “Fish’'s Eye Velocity”.

A final 2D modeling run is currently being conducted to address some recent changes to the
design that further refine the hydraulic design.

e Realignment of the center weirs to account for super elevation at the bends. Redirect
flow to the center of the channel.

» New grades and elevations on the center weirs to distribute the hydraulic drop more
efficiently and account for lower pool elevations than indicated by the model.
Optimize hydraulic jump form at each weir for low hazard boat passage.

Dam Modifications

MWE recommended as part of the preliminary final design that safety modifications to the dam
be included in this project. Due to funding constraints these modifications were eliminated
during the final design phase of the project. We recommend that dam modifications similar to
those presented in the preliminary final design be considered for a future phase of construction
to reduce the reverse roller hydraulic that has been reported to develop at the toe of the existing
dam.

We have included two “basic” safety items with the draft final design. The divider wall has been
extended downstream of the dam to create a physical barrier between river users passing
through the fish passage structure and the toe of the dam. A buoy system stretching from the
entrance to the fish passage to the left river bank is intended to direct river users to the fish
passage structure and away from the dam.

Land Easements or Ownership

The draft final design significantly increases the overall footprint of the diversion dam. We
recommend that land is acquired or permanent easements secured a minimum of 20 feet
outside the limits of the proposed improvements. Based on the current design this area is
approximately 1.6 acres, not including any existing easements or parcels for the dam. A
permanent maintenance/access easement or agreement should also be secured. For
construction, temporary construction staging and access easements should be obtained.
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APPENDIX B- Draft Final Construction Plans





