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Mancos River — Beaver Diversion

COST ESTIMATE

Description Unit Quantity Unit Cost Cost
Mobilization Each 1 $750 $750
Purchase, Load & Cubic Yard 154 $55 $8,470
Deliver Rock
Purchase & Deliver Each 33 $110 $3,630
Concrete Blocks
Install Rock Hours 32 $150 $4,800
Structures & Concrete
Blocks
Excavate Existing Cubic Yard 25 $10 $250
Diversion Berm
Excavate Pools Cubic Yard 59 $10 $590
Construct Berm Cubic Yard 36 $10 $360
Construction Hourly 30 $85 $2,550
Oversight
TOTAL $21,400

Basin Hydrology, Inc.

December 6, 2010







Mancos Valley Beaver Ditch Company

Plans for the Construction of In-Channel Rock Structures to Benefit
the Beaver Irrigation Diversion Structure

Utilities Statement

| realize that as the ditch owner, | and/or the Contractor | hire,
may be liable for any damageto utilities during construction.

NRCS nor BasinHydrology makes no representation that any
utilities shown are exactly located or that all utilities present

Index of Drawings

1/7 Cover Sheet
2/7 Overview

7/7 Operation & Maintenance Plan

g i

Owners Statement
This Plan has been discussed with me and | am in agreement
with the calculations and design.

Landowner Date
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: 3/7 Site Plan are shown.
— HLocatm",?on M_l : 47 Site Plan - Detail | will provide the NRCS with the Utility Notification Center of
Sa ol 1‘“"‘*‘5;;5;&%: \ T T 5/7 Profile & Cross Sections Colorado (UNCC) ticket number my contractor has acquired prior
I ) e € o W 6/7 Details & Spec's to start of construction.

Landowner or Agent Date
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B o AT e : :
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2 ;’ 1l Sandstone boulders (171) — CY 154 Call Utility Notification Center of Colorado (1-800-922-1987. Call
- |. {?é‘ﬂj’?’"_ﬂ“’m“’"[ 2'x2'x6' concrete blocks (29) CY 25.8 . . .
Ve ; 2 business days in Advance before you dig, grade or excavate for
ey el 2'x2'x3' concrete blocks (4) CY 1.8 ] e
/ ] o oy o . the marking of underground utilities.
A =1 Excavation (pools & berm) cYy 84

Cover

Mancos River — Beaver Diversion
In—Channel Rock Diversion Structure
river, watershed & wetland studies MaﬂCOS Va]]ey Bea ver ‘Dltc‘h COmpaﬂy

2340 CR 203 Durango, CO 81301 SE 1/4 NE 1/4 Sec 31, T36N, RI13W
970—903—-0366
Montezuma County, Colorado






Limit of Project \
Construction

See Sheet 3 \
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edge of water
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R'Ne( diversion berm S
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delivery pipe @
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XS 3
Diversion
Grade Control Cross Vane
Cross Vane Toe Rock Structure approx. new
Structure /
edge of water
ex. top
Excavated Pool 5 of bank
ex. edge
of water
()
'!%ﬂé\,
(O A\
¢ N
" i
e\ B
nan X Cha h
MK
: 4 T
Project Benchmark 2 f . ‘\\ XS 6
EL. 6833.0 ‘\\ Xs 5 Excavate ex. berm areas c
(Top-West End Of -} o & match adjoining channel ©
ngwal%b bed & bank grades & 0
elevations. Use as fill O
2'x2°x6' concrete around cross vanes and e
blocks for berm south of 75
Grade Control Vane.
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vane arm

vane arm top of rock . o
15' @ 5.3% slope, at bank tie-in 12' @ 8.3% slope,
top of rock angle = 15° EL 6830.8 angle = 15° ex. berm areas
at bank tie-in spill rocks  g' long tie-in to be excavated
_ 8'long tie-in " A El. 6829.8
spill rocks
El. 6827.5, ‘
~ 26' |ong, ‘W ‘ \y\y\.{\‘/
w/ footers AAA— , (K]
T ¥ A
toe rock, typ. ’3\ ~ T\ 2:1
(See Sheet 6) K >
S)2:1 2} 8:1 )
8:1 . 4 &
\ '\. ..f-; < * - . r‘./ ‘ —
[‘\e B 8 e > ©
' \ S.X \/ footer rocks, typ. il
vane arm ' ¢ See Shts 5 & 6 for D
18'@ 14-4?) slope, H B S0 elev. spec's. 0
angle = 25
top of berm %L 1
El. 6831.5+ X ~
7 -
\ el A [ )
(o L
top of Yock L See Sheets 5 & 6 a B
at bank tie-in & ) for additional details
El. 6831.2 e and spec's. Q
2'x2'x6' concrete i)
L o blocks, stacked two w
\ high, top of all blocks
“ El. 6831.2
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Cross Section 4

Mancos River - Beaver Diversion

Scale as Shown
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flow direction

- >

Applicable to All Concrete Blocks
1. Concrete blocks
[2'(h) x 2'(w) x 6'(1)], w/ top
& side notches for

top of all
concrete blocks,
El. 6831.2

stacking/joining.

2. Concrete blocks shall be

stacked w/ 3' joint offsets.

3. Prior to setting blocks,
ensure that their foundation

is comprised of compacted
gravels & cobbles (i.e., not
sand, etc.).

6'

channel iron for stop logs (by others)
4. Excavate min. width trench Sec tiOI"I
necessary to install concrete
blocks. Replace excavated Bank Toe Rock
material & compact. nts
El. 6831.2
top of DETAILA-A
T toe rock
_ El. 6830.0 o
concrete ~1 Specifications
blocks . A . 1 3.5' min Concrete Blocks
) ) Concrete blocks shall
i (2 rocks) be 2'(h) x 2'(w) x 6(1) with
top & side notches for
tacking/joining.
gravel-cobble h | stackingoining
: _/ ~. _ _ _ _> C ! anne Cross Vane & Toe Rock
bedding bed

3!

Elevation (w/ Toe Rock)

Concrete Block with Toe Rock Detaill

nts
DETAIL B

-B

~ 1' below bankfull

3.5' min.
(2 rocks)

\
channel
bed

gravel-cobble

bedding

slope 12"+

bank oot )

@ 21 ooter roc
cnannel 08

ex. gravel-cobble

flow
top rock

woven fabric

/to seal joints

upstream footer
rock, where spec'd
see Sheet 4

Vane Footer Rock

nts

DETAILC -C

See Footer Rocks Note #4

1. The smallest acceptable rock shall
be 18" thick, 36" long, 30" wide.

2. The majority of rocks shall be
approx. 24" thick, 48" long, 36" wide.

3. Only angular rock (shot) rock shall
be used (i.e., no round boulders).

4. |deally, rock shall have a relatively
smooth surface along its long axis for
stacking and to create a smooth spill

Footer Rocks

1. Footer rocks are required to support
every surface rock.

2. Footer rock size shall be equal to or
larger than the surface rocks.

3. Footer rocks shall extend downstream
of the surface rock a minimum of 12".

4. The bottom elevation of all footer
rocks associated with the upstream
structure shall be 6822.8 and
elevation 6823.4 for the downstream
structure.

Cross Vane Structures

See Footer Rocks Note #4

2. A tightly woven fabric shall be placed
on the upstream side of all structure rocks
prior to backfilling for the purpose of
trapping fines and minimizing the amount
of water seeping through rock joints.

3. A mix of fine and coarse materials
shall be used as backfill between the
cross vane arms and the bank.
Compacted fill shall transition from
the top of the vane rock up to the
adjacent bank.

1. Spill rocks shall be set to create a uniform
elevation surface. Rocks shall be selected
and installed so that the amount of water
flowing between the spill rocks is minimized.

surface.

See Footer Rocks Note #4
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General

Rock structures, unlike concrete or other engineered
structures, require a high degree of maintenance,
especially during the establishment period. These
structures must receive regular and timely maintenance
to continue to function properly. Failure to provide
maintenance in a time manner could result in complete
failure of the structure. All structures modify the flow
regime of the watercourse. The modified flow from the
structure results in changes to the channel. As such,
each structure will require periodic maintenance. In
some cases, additional structures may be required to
adequately protect the system. Iltems to help a good
operation and maintenance program include:

1. Stockpile a small quantity of appropriately sized rock
at the site or other convenient location to be used for
repair.

2. Check structures regularly during and after the first
major flow event following installation. Any erosion
occurring around the structures should be evaluated
and repaired as needed. Some corrective action may
be required during the high flow event.

3. After the peak flow recedes, check the structures for
signs of damage. Pay particular attention to missing or
displaced rocks, bank erosion, and excessive buildup
of trash or other debris.

4. Replace missing or dislodged rocks with properly
sized material.

5. Check the adjacent banks for signs of excessive
erosion that may require additional structures.

6. Remove any debris that collects on the structures
or in the channel. Debris in the channel that is not
moved can result in the development of vegetative
islands that can adversely affect the channel.

7. If revegetation methods are a component of the
project, monitor success of the seedings and
reseed any areas that have not established
successfully. If tree or shrub plantings were used,
replace any that have not survived.

8. Take extreme care when excavating accumulated
debris or sediment near any structures to avoid
dislodging structure rocks or concrete blocks. Care
shall also be taken to ensure that any excavation

does not disturb the supporting foundation of

any structures. The supporting foundation can

extend for a relatively long distance from the structure.

Diversion Channel Stop
Log-Gate System

A. Bolt channel iron vertically to the upstream face
of the concrete blocks for the purpose of sliding
2'x 6" to 2" x 10" stop logs across the channel
opening.

B. Install a series of holes 6", 9" and 12" above the
channel bed in both channel iron systems for the
purpose of installing a bolt to prevent the stop logs
from sliding down to the channel bed.

C. During all but low flows, install stop logs so that
the stop logs extend from the bottom stop bolt up
to the top of the concrete blocks. Open the sluice
gate and-or the 24" weir headgate to allow a large
amount of water to flow under the stop logs and
out the sluice and-or thru the weir headgate.

D. Determine the best elevation of the stop bolt
relative to the settings of the sluice gate and-or
24" weir headgate. The goal is to minimize the
amount of sediment accumulating upstream of the
stop logs and within the diversion channel itself.

E. Remove the stop logs during low flow periods. Take
care during the removal of sediments within the channel
or diversion channel so as not to move or affect

the stability of the concrete blocks.
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Mancos River - Henry Bolen Ditch Company

Construction Plans for Irrigation Diversion
Improvements for the Bolen Irrigation Ditch

Utilities Statement
| realize that as the ditch owner, | and/

Location Map may be liable for any damageto utiliti

7T Index of Drawings

ontractor | hire,
uring.construction.

S

1/7 Cover Sheet

2/7 Site Plan - Detail
3/7 Long. Profile

4/7 Details & Spec's -1
5/7 Details & Spec's - 2

Colorado (UNCC) ticket nu
to start of construction.

6/7 Details & Spec's -3

_ 7/7 Operation & Maintenance Plan ﬂ

: L— | A ,
Bolen Diversion ) Landowner or Agent Date
Estimate of Quantities A

Item Unit Quantity UNCC'T er”
:?’;‘j's;?"e b°“:°'et:|s (1k1 6)10 gz 279 Call Utility Notification Center of Colorado (1-800-922-1987. Call
m)i(no); c::::;f:egr:;insg( ) cy 2:] 2 business s,in Advance before you dig, grade or excavate for
pool excavation cy 10 the marking of underground utilities.
bar excavation CcY 4

Owners Statement
This Plan has been discussed with me and | am in agreement
with the calculations and design.

Designers Statement
To the best of my professional knowledge, judgment and belief, Ditch Co. Representative Date
these plans meet applicable NRCS standards.

Cover

T. Mark Oliver, Basin Hydrology, Inc. Date
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Project Benchmark
Top of XS 3 Rt. Hub
El = 6809.00

23' rock vane,
bank tie-in El. 6805.7
6.5% slope, ~ 30°

vane arm rocks
12' @ 8.0% slope,

N
}iiyér’sion
channel
(to Chicken CK)
\\ -

23' rock vane,
bank tie-in El. 6806.5

angle ~ 23° 6.5% slope, ~ 30°
bank tie-in 1o\ 4' wide diversion
. fence _
El. 6906.0  channel inlet structure ex. 1z _
/ - ’ e -_— - )
_ _— approx. fill area on
—

= \‘*

upstream side of vane

%

move bar materials

to fill low area along

> ~(Rc ~13")

spilLrocks™ ~

El. 6905.0 Minor channel grading
req'd to define thalweg

right bank between
vane structures, grade
exc. area to matc

vane arm rocks

12' @ 5.0% slope, 3PProx. as shown (as

adjacent channel'elev's

_ e - T ’ angle ~ 28° field deterr.nim.ed), move
- ‘-,:‘nde' ‘ .\ exc. material river-left
move bar materials RN L \ nk tie-in
to side channel fill site, I \"Z = ¢ELI 6905.6
grade channel to match ] VR .«' (8' into bank)
adjacent thalweg elev's side channel ’ Vo //
rock berm J /| 7
El. 6905.(L “/ / \ /
- - b ///
-
- - ///' /,/ :
- —_— — 7 7/
r - - S e —
—— T -~ t ”
T~ - T side channel
e~ = fill material Q
- N .
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Longitudinal Profile at Bolen Diversion

6810i : 23’ straight vane 23’ straight vane o dross-vane o810
. . . . q- (V',
x bank tie-in bank tie-in , " XS 5-XS2
6809+ %) © 12" arm tie-ins, 0 6809
| El. 6906.5 El. 6905.7 X P ’?/ght El 6906 0 ‘\i HEC-RAS predicted bankfull Slope ~ 0.013 ft/ft
° = - : : WSE's f; t-project
68081 slope = 6.5% slope = 6.5% cros Vane & Jeft El. 6905.6 Y, 10ofs oo 6808
: Spl// ock x 22 ofs N
1 5.0 g 230 cfs Q
6807+ —_ 5 6807
i \
6806+ T — ¥
y S T —
68051 e B e = i My S B
4 i»’:, — T rr—
68041 \/ e S
6803+
68021 T\ 8.1
] - = | & excavated
6801 footer rocks, min. elev. = 6799.0 'I pool, bottom
] :~{.f 1 El. 6800.0
68001 )
] :I 10’
6799 S | | | | 6799
100 200 300 400 3500

Station )
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top of rock
~ EI. 6907.0
~ EI. 6906.0

3 - wooden 2"x8" (+/-)

stop logs, field cut

to fit concrete notch

(see Notch Detail),  ex. ditch bank (+/-)
use as req'd/, ________________

4' min. burial

into bank

7

flow
top rock

woven fabric

/to seal joints

- channel bed

12|l+

footer rock

ex. gravel-cobble
6' 6' 6'
crossvane bank . Cro ne Footer Rock
tie-in rocks, iniet Tlowline ; nts
~ EL. 6906.0 elevation Section Concrete Blocks See Footer Rocks
El. 6904.1 1. Concrete blocks A| |_ B - B Note, Sheet 8
[2'(h) x 2'(w) x 6'(I)], w/ top
& side tongue & groove for |
stacking/joining, except as shown.
concrete blocks » i
(2 high, 2 wide) flow to diversion ditch 2. Blocks shall be set so that /
location per Sheet 3 — groove is up & groove shall be // m
—_E1.6906.1 concrete blocks with groove on both sides of inlet and It;psc;fogo: I:_,_ /  ex bank -
diversion to the top to secure stop logs Sluice openings. ( o> ' ' \ / o
ditch inlet flowline in openin g bank toe rocks shall be
levati o P 9 3. Excavate min. width trench / set INTO the ex. bank so 0
cevation N wooden stop logs, necessary to install concrete that a min. of 70% of the
match ex. El. 6904.1 use as req'd z:?g:élR;EI;%e e?c);(tcavated 4' min. rock is buried in the bank Q
ditch flowline itch .. b . pact. X (2 rocks) ')
river
El. 6988.1 bed bed 4. Prior to setting blocks gravel-cobble
ensure that their foundstion ;
. sed of \ bedding
grg\cl)gl]spgsiobilecg?i].z‘?cno channel~ || NOTE: one additional footer
sand, etc.). ’ bed L\———"//\ rock may be req'd depending w
ex. gravel/ upon the constructed location —
cobble ; y of the pool and bank rocks p—
Elevation (to be field determined) S
Bank Toe Rock
Diversion Channel Inlet Structure nts GJI
nts Q
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rock locations
per Sheet 2

top of all rocks
& fill material
(where present)
El. 6905.0

ex. ground

1. Use exc. material from
pool as fill material in
side channel.

2. Fill material to only be
placed within ex. side
channel.

3. Fill material shall be
track compacted.

4, Salvage & reset any
grass vegetation (as mats)
if their removal is req'd.

ex. side
channel

grass banks |

Section

flow to side channel

—>
5:1 fill slope,
. where req'd to
top of rocks & fill tie into ex. grades
El. 6905.0
3:1 fill slope, L TN L ~10*

where req'd to
tie into ex. grades

ex. gravel/

grass banks

@

3 - wooden 2"x8" (+/-)
stop logs, field cut
to fit concrete notching

flowline

downstream
blocks not
shown

4l - O"

24"

excavate trench for rocks,
remove cobbles, compact
remaining trench materials,
set rocks and tamp in-place
using excavator bucket, &
compact backfill materials

-----ex. bed

*
do not fill in channel

beyond where swale from
the north intersects channel

cobble Elevation
Side Channel Rock & Fill Berm
nts

DETAILD -D

24"

Elevation

rowIine—-/

3 - wooden 2"x8" (+/-)
block stop logs, field cut
to fit concrete notching

Plan View
Stop Log Notch Detail NOTE: stop logs

provided & constructed
nts

by Bolen Ditch Co.
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1) All top rocks shall be
supported by footer

rocks. flow direction
2) Top elev. of footer tob of rock <o_d eeto
rock may be below Elpvaries
ex. channel bed. )

along length, \

slope = 6.5%

channel  __
bed

Straight Rock Vane

place exc. material from
footer area on upstream
side of vane structure
between bank & structur
compact w/ excavator

;-‘.iv‘i-v
Seo9 0085008

gravel-cobble

nts
DETAIL E - E

Sp/ecifications

Concrete Blocks

Concrete blocks shall

be 2'(h) x 2'(w) x 6'(I) with
top & side notches for
stacking/joining (except 3'
lengths as shown).

All Rock Structures

be 18" thick, 36" long, 30" wide.

2. The majority of rocks shall be

be used (i.e., no round boulders).

1. The smallest acceptable rock shall

approx. 24" thick, 48" long, 36" wide.

3. Only angular rock (shot) rock shall

4. |deally, rock shall have a relatively
smooth surface along its long axis for
stacking and to create a smooth spill

surface, espec. for the cross vane.

M 3. A mix of fine and coarse materials

shall be used as backfill between the
cross vane arms and the bank.
Compacted fill shall transition from
the top of the vane rock up to the
adjacent bank.

1. Footer rocks are required to support
every surface rock.

2. Footer rock size shall be equal to or
larger than the surface rocks.

3. Footer rocks shall extend downstream
of the surface rock a minimum of 12".

Cross Vane Structures

1. Spill rocks shall be set to create a
uniform elevation surface. Rocks shall
be selected and installed so that the
amount of water flowing between the
spill rocks is minimized.

2. A tightly woven fabric shall be placed
on the upstream side of all structure rocks
prior to backfilling for the purpose of
trapping fines and minimizing the amount
of water seeping through rock joints.
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General

Rock structures, unlike concrete or other engineered
structures, require a high degree of maintenance,
especially during the establishment period. These

structures must receive regular and timely maintenance

to continue to function properly. Failure to provide
maintenance in a time manner could result in complete
failure of the structure. All structures modify the flow
regime of the watercourse. The modified flow from the
structure results in changes to the channel. As such,
each structure will require periodic maintenance. In
some cases, additional structures may be required to
adequately protect the system. Iltems to help a good
operation and maintenance program include:

1. Stockpile any remaining appropriately sized rock
at the site for repair needs.

2. Check structures regularly during and after the first
major flow event following installation. Any erosion
occurring around the structures should be evaluated
and repaired as needed. Some corrective action may
be required during the high flow event.

3. After the peak flow recedes, check the structures for
signs of damage. Pay particular attention to missing or
displaced rocks, displaced or leaning concrete blocks,
bank erosion, and excessive buildup of trash or other
debris.

4. Replace missing or dislodged rocks with properly
sized material.

5. Check the adjacent banks for signs of excessive
erosion that may require additional work.

6. Remove any debris that collects on the structures
or in the channel. Debris in the channel that is not
moved can result in the development of vegetative
islands that can adversely affect the channel.

7. If revegetation methods are a component of the
project, monitor success of the seedings and
reseed any areas that have not established
successfully. If tree or shrub plantings were used,
replace any that have not survived.

8. Take extreme care when excavating accumulated
debris or sediment near any structures to avoid
dislodging structure rocks or concrete blocks. Care
shall also be taken to ensure that any excavation
does not disturb the supporting foundation of

any structures. The supporting foundation can

extend for a relatively long distance from the structure.

Diversion Channel Inlet

A. Ensure concrete blocks are set so that the groove
forms the bottom and both sides of the opening.

B. Remove any excess concrete from within the
grooves to create a smooth sliding surface and to
create a snug fit for stop logs.

C. Field cut stop logs AFTER step B to determine

the exact length of the stop log and the groove angles.
Additional "2 bys" may be attached to the bottom stop
log and to each end of a stop log to fill more of the
notch space and to improve the seal.

D. DITCH INLET - It is anticipated that stop logs
will not be used except maybe during very high
river flows to prevent excessive flows from
entering the diversion channel. Moderate fl
the diversion channel would be desirable to limi
sediment deposition near the ditch inle
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Bolen Ditch Irrigation Diversion

Mancos River

COST ESTIMATE

Description Unit Quantity Unit Cost Cost
Mobilization Each 1 $750 $750
Purchase, Load & Cubic Yard 97 $65 $6,305
Deliver Structure
Rock
Purchase & Deliver 6’ Each 10 $120 $1,200
Concrete Blocks
Install Rock Hours 32 $130 $4,160
Structures & Concrete
Blocks
Minor Channel Hours 4 $130 $520
Regrading
Excavate Pool & Bars Hours 6 $130 $780
Construction Hourly 32 $85 $2,720
Oversight
TOTAL $16,435
Bolen Ditch Diversion 7/10/2011

Cost Estimate

Basin Hydrology, Inc.







United States Department of Agriculture

ONRGCS

Natural Resources Conservation Service Rodney D. Clark, PE, Area Engineer
Alamosa Area Office O 719-589-6432 X139
101 South Craft, Suite B F 719-589-3486
Alamosa, CO 81101 C 719-588-5554
719.589.6632 rodney.clark@co.usda.gov

http://www.co.nrcs.usda.gov

TO: Mike Rich, District Conservationist, Cortez DATE: July 27, 2011
Rosanna Leos, Civil Engineer, Cortez
Mark Oliver, Basin Hydrology

SUBJECT: Review of Willis Ditch Group Diversion FILE CODE: 210
Design

I have reviewed the engineering documentation and construction drawings submitted by Mark
Oliver, Basin Hydrology, for the Mancos River - Willis Ditch Group diversion structure. | have
also received a statement from Mark Oliver, Basin Hydrology, that he will be the Engineer on
Record for this project. With the aforementioned items and according to NRCS Policy, National
Engineering Manual 505.03, | have determined, according to a functional review, that the
submitted designs, drawings, and specifications:

e Achieves the objectives of the plan,

e Meets the criteria in the applicable practice standards,

e Complies with the applicable State and Federal programs,

e Includes an Inspection Plan and Operation and Maintenance Plan, and
e Does not require a technical review as defined in NEM Section 511.05.

The Willis Ditch Group shall provide a copy of the construction drawings with original
signatures of the Designer and Landowner/Ditch Group Representative. Also, the group shall
provide final as-built drawings completed on the original set of construction drawings with a
certification by the responsible individual (Mark Oliver) that “to the best of my professional
knowledge, judgment, and belief this practice is installed in accordance with the plans and
specifications and meets NRCS standards”.

NRCS Field Office personnel will make periodic field visits to the construction site to review the
application of this practice.

Upon receipt of the documentation detailed above, NRCS will be able to make necessary
program certification for cost sharing.

Helping People Help the Land

An Equal Opportunity Provider and Employer
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Rod Clark, PE, Area Engineer, NRCS, Alamosa, CO

Cc: John Andrews, PE, State Conservation Engineer, Lakewood, CO
Mike Collins, Area Conservationist, Alamosa, CO






United States Department of Agriculture

ONRCS

Natural Resources Conservation Service Rodney D. Clark, PE, Area Engineer
Alamosa Area Office O 719-589-6432 X139
101 South Craft, Suite B F 719-589-3486
Alamosa, CO 81101 C 719-588-5554
719.589.6632 rodney.clark@co.usda.gov

http://www.co.nrcs.usda.gov

TO: Mike Rich, District Conservationist, Cortez DATE: February 14, 2011
Rosanna Leos, Civil Engineer, Cortez
Mark Oliver, Basin Hydrology
Dick White, Beaver Ditch

SUBJECT: Final Review of Diversion Design FILE CODE: 210

I have reviewed the engineering documentation and revised construction drawings submitted by
Mark Oliver, Basin Hydrology, for the Mancos Valley Beaver Ditch Company. | have also
received an email from Dick White requesting that Mark Oliver, Basin Hydrology, be the
engineer on record for this project. | concur with this request. With the aforementioned items
and according to NRCS Policy, National Engineering Manual 505.03, | have determined,
according to a functional review, that the submitted designs, drawings, and specifications:

Achieves the objectives of the plan,
Meets the criteria in the applicable practice standards,
Complies with the applicable State and Federal programs,

Necessitates the discussion and need for an additional sluice gate at the upstream face of
the concrete block structures between the designer and owner,

Includes an Inspection Plan and Operation and Maintenance Plan, and
Does not require a technical review as defined in NEM Section 511.05.

A statement as follows: “to the best of my professional knowledge, judgment and belief, these
plans meet applicable NRCS standards” shall be placed on the cover sheet of the drawings and
certified with an original signature of the designer. An original set of construction drawings with
all completed signatures, shall be provided to NRCS prior to construction.

The Beaver Ditch Company shall provide final as-built drawings with a certification by the
responsible individual (Mark Oliver) that “to the best of my professional knowledge, judgment,
and belief this practice is installed in accordance with the plans and specifications and meets
NRCS standards”.

NRCS Field Office personnel will make periodic field visits to the construction site to review the
application of this practice.

Upon receipt of the documentation detailed above, NRCS will be able to make necessary
program certification for cost sharing.

Helping People Help the Land

An Equal Opportunity Provider and Employer
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Rod Clark, PE, Area Engineer, NRCS, Alamosa, CO

Cc: John Andrews, PE, State Conservation Engineer, Lakewood, CO
Mike Collins, Area Conservationist, Alamosa, CO






Mancos River — Willis Diversion

COST ESTIMATE

Description Unit Quantity Unit Cost Cost
Mobilization Each 1 $750 $750
Purchase, Load & Cubic Yard 36 $65 $2,340
Deliver Structure
Rock
Purchase & Deliver 6’ Each 30 $120 $3,600
Concrete Blocks
Purchase & Deliver 3’ Each 6 $75 $450
Concrete Blocks
Purchase & Deliver Cubic Yard 10 $45 $450
Gravel-Cobble Fill
Rubberneck Caulk Roll 15 $12 $180
Install Rock Hours 32 $130 $4,160
Structures & Concrete
Blocks
Excavate Pool Cubic Yard 20 $10 $200
Grade Bankfull Bench Cubic Yard 30 $15 $450
Diversion & Sluice Hours 6 $130 $780
Channel Grading
Construction Hourly 32 $85 $2,720
Oversight
TOTAL $16,080

Basin Hydrology, Inc.

June 22, 2011







Mancos River - Willis Ditch Group

Construction Plans for Various Irrigation Diversion
Improvements for the Willis Irrigation Ditch

Index of Drawings

1/9 Cover Sheet

2/9 Overview

3/9 Site Plan - Detail

4/9 Long. Profile & Cross Section
5/9 Cross Sections -2

6/9 Details & Spec's -1

7/9 Details & Spec's -2

Va 8/9 Details & Spec's -3

v 9/9 Operation & Maintenance Plan

Utilities Statement

| realize that as the ditch owner, | and/or the Contractor | hire,
may be liable for any damageto utilities during construction.
NRCS nor BasinHydrology makes no representation that any
utilities shown are exactly located or that all utilities present

are shown.

I will provide the NRCS with the Utility Notification Center of
Colorado (UNCC) ticket number my contractor has acquired prior
to start of construction.

Willis Diversion Landowner or Agent Date
f F T )}

= Il LY q Estimate of Quantities

R ' 72 Iltem Unit Quantity UNCC Ticket Number

L a ok |7 sandstone boulders (40)  CY 36 Call Utility Notification Center of Colorado (1-800-922-1987. Call

o v e 2'x2'x6' concrete blocks (30) CY 26.7 . . .
: 2 business days in Advance before you dig, grade or excavate for
2'x2'x3' concrete blocks (6) CY 2.7 the markina of underaround utiliti
et bankfull bench fill cY 30 © marking ot underground Utiities.
o= — | excavation (03'% 20
e N Weber poo
a=2\Y "Rubberneck” caulking Roll 15 Owners Statement
This Plan has been discussed with me and | am in agreement
with the calculations and design.
Designers Statement (-
To the best of my professional knowledge, judgment and belief, Ditch Co. Representative Date ((b)
these plans meet applicable NRCS standards. >
T. Mark Oliver, Basin Hydrology, Inc. Date 0
DATE 6-22—11v  Willis 5-2011.dwg
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remove ex. heading works
(15" pipe & steel plate headwall)

remove existing diversion

inlet containment berm

\ >

new heading structuré
moved 22" upstream
from ex. heading

Limit of Project
Construction
See Sheet 3

proposed rock
diversion structure
& scour pool

proposed XS 3 Hub

bankfull Project

bench Benchmark
El =6992.00

ex. top of bank
ex. bankfull
ex. edge of

water (low flow)

[ remove existing
diversion rocks

proposed concrete block
diversion inlet & containment
berm (w/openings)
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See Sheets 5,6 & 7
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3 - wooden 2"x8" (+/-)
stop logs, field cut

to fit concrete notch
(see Notch Detail),

top of concrete
blocks at inlet,
El. 6991.0

ex. ditch bank

use as req'd r ,
/|<——) 4' min
é ’//
—_— ///
4 / set concrete blocks
ditch bed J/ w/ groove up &
------------------ __J--.ex.dlehbed) - tongue down
/
6! 6' 6I 3!
block
inlet flowline S t
elevation ection Applicable to All Concrete Blocks
El. 6989.0 1. Concrete blocks
[2'(h) x 2'(w) x 6'()], w/ top
& side tongue & groove for
stacking/joining, except as shown.
concrete blocks
(2 hlgh) flow to diversion ditch 2. Concrete b!ogks shall be
location per Sheet 3 stacked w/ 3' joint offsets, except
E|- 6991.0 concrete blocks with as shown.
iversion
) groove to the top
ditch inlet flowline to secure stop logs in 3. Blocks shall be set so that
levation —— openin groove is up & groove shall be
EI 6989.0 e P 9 on both sides of inlet and
ditch flowline \ [~ wooden stop logs, sluice openings.
El. 6988.6 ditD‘ ' useasreq d__ river 4. Excavate min. width trench
necessary to install concrete
bed L bed blocks. Replace excavated
material & compact.
5. Prior to setting blocks,
ex. gravel/ ensure that their foundation
cobble E/e Vation is comprised of compacted

Diversion Ditch Inlet Structure

nts
DETAIL A-A

gravels & cobbles (i.e., not
sand, etc.).

6. Place continuous strip of
Rubberneck bitumen tape, or
equiv., on top & sides of joining
blocks to minimize water leakage.

flow
top rock

woven fabric

/to seal joints

- channel bed

12|l+

footer rock \

3
BT

Ja|

'/

ex. gravel-cobble

Vane Footer Rock
nts

DETAILB -B

See Footer Rocks
Note, Sheet 8

bankfull location
& elevation varies,
per cross sections

Sheet 3 & 5
top of concrete

blocks

El 6990.1\__.

fill from pool excavation
& imported gravel-cobble
fill, as req'd, track compacted

4:1 fill slope
/ to low-flow

edge of water

ex. gravel-cobble

Constructed Bankfull Bench
nts

DETAILC -C
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set new heading concrete blocks
90° to, and tight against, sluice gate

3 - wooden 2"x8" (+/-)
stop logs, field cut

to fit concrete notch
(see Notch Detail),

left in place except

to sluice diversion ditch

top of concrete
blocks at inlet,
El. 6990.1

_ 4!_0"

blocks
~ex. bank
.
4|

6' \sluice flowline <= ditch bed —’
El. 6988.1 offsets
Section

|See Concrete Block Notes at Detail A-A

concrete blocks

(2 high)
location per Sheet 3

E
diversion
ditch

sluice flows to river
—_—

concrete blocks with

69901 groove to the top
sluice wooden stop logs,
flowline —,~ Useasreqd

El. 6988.1—/_\

set channel bed at outlet ~ 0.3’

/ lower than sluice flowline

—_—

12" min. dia. rock
pushed lightly into

ex. bank, top el
to match bench
height

—
—_—
_——

_—

top of fill slope location
channel location & & elevation varies,

o

FL elev. per Sheet 3 per cross sections
o / Sheet 3

ex. gravel-cobble /

Sluice Return Channel

bankfull bench from
imported rock fill

3 - wooden 2"x8"

(+7-)

stop logs, field cut
to fit concrete notching

nts
DETAIL E - E
width varies:
3' at ditch inlet
flowline 2' at heading
4' at sluice

Details & Spec's - 2

ditch —--—-————- ‘Slope ~1.0% 3 24"
bed Sluice channel peg
eqmr S N e
cobble Elevation rowIine——/ 3 - wooden 2'x8" (+1-)
24" block stop logs, field cut
: to fit te notchi
Sluice Gate Structure Elovation Pla;) '\;T;C‘; o noening
ntS NOTE: sto
: : stop logs
DETA”_ D D StOp LOQ NOtCh Detall provided & constructed
- nts by Willis Ditch Group
DATE 6-22-11v Willis 5—2011.dwg
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channel flowline - At Heading: EIl. 6988.1,

3 - wooden 2"x8" (+/-)stop logs, field cut sluice gate ed soil il ~ 30" Downstream: El. 69880. (match ex.
to fit concrete notch (see Notch Detail) heading  concrete blocks goe?npeagifchslilolw ° ditch bed at outlet of 15" steel pipe),
concrete  El. 6990.1 new headin slope ~0.005f/ft 7
new downstream blocks —8X. bank 9 alignment P — s
irrigation ditch fill El. 6990.5 - per Sheet 3 el y
\\ / 1231 construct bench where
ex. bank 20" ex.’iza’u::k 6' / ,’475 ex. ditch exceeds 6'in
————————————— 8 s - / POFPFARRRRRARRAAY width or construct cut
S \ / warp channel at 7 A o1t 7 slope (1.5:1 max) to tie
\\W PRI i""'i downstream end / '!/ 7 into existing grade
A AAA AR AARAS AADAAY. ia i ’ 7
4' W M i i to tie into ex. banks 3 // ,ll //
Ry WSy R — T B 7
/ | (
U 1
U 1
T . / 7 LR
ditch bed heading inlet . ) .
flowline 3' / ex. ground (elev. varies), excavate as necessary to define design
El 69885 block ex. gravel-cobble grades (ensure bed material is compacted gravels & cobbles)
Section New Heading Discharge Channel

E
ditch 2'x2" inlet

|See Concrete Block Notes at Detail A-A

concrete blocks

(2 high)

location per Sheet 3
l. 6990.5

irrigation flows
—~———

./use as req'd

flowline
El. 6988.5\

concrete blocks with

groove to the top
wooden stop logs,

diversion
ditch

nts
DETAILG -G

Specifications

Concrete Blocks

Concrete blocks shall

be 2'(h) x 2'(w) x 6'(I) with
top & side notches for
stacking/joining (except 3'
lengths as shown).

dItCh_ Cross Vane & Toe Rock
. hanne\ bed
new '\q‘\_ga_’t_\(_)[\_qéa/_ {6 1. The smallest acceptable rock shall
Bga,_S\OPG ~0. C; be 18" thick, 36" long, 30" wide.
-ting ditch be
existing ) 2. The majority of rocks shall be
new ditch bed ex. gravel/ approx. 24" thick, 48" long, 36" wide.
at outlet cobble
El. 6988.1 3. Only angular rock (shot) rock shall

Elevation

New Heading Structure

nts
DETAIL F-F

be used (i.e., no round boulders).

4. |deally, rock shall have a relatively
smooth surface along its long axis for
stacking and to create a smooth spill

surface.

Footer Rocks

1. Footer rocks are required to support
every surface rock.

2. Footer rock size shall be equal to or
larger than the surface rocks.

3. Footer rocks shall extend downstream
of the surface rock a minimum of 12".

4. The bottom elevation of all footer
rocks shall be 6984.5.

Cross Vane Structures

1. Spill rocks shall be set to create a
uniform elevation surface. Rocks shall
be selected and installed so that the
amount of water flowing between the
spill rocks is minimized.

2. A tightly woven fabric shall be placed
on the upstream side of all structure rocks
prior to backfilling for the purpose of
trapping fines and minimizing the amount
of water seeping through rock joints.

3. A mix of fine and coarse materials
shall be used as backfill between the
cross vane arms and the bank.
Compacted fill shall transition from
the top of the vane rock up to the
adjacent bank.
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Willis 5—2011.dwg

Details & Spec's - 3

Mancos

River —

Willis Diversion

Scale as Shown

river, watershed & wetland studies

2340 CR 203 Durango, CO 81301
970—-903—-0366

In—Channel Rock Diversion Structure
Mancos Valley Willis Ditch Company

SW 1/4 SW 1/4 Sec 28, T36N, RI3W
Montezuma County, Colorado

SHT

© & O






General

Rock structures, unlike concrete or other engineered
structures, require a high degree of maintenance,
especially during the establishment period. These
structures must receive regular and timely maintenance
to continue to function properly. Failure to provide
maintenance in a time manner could result in complete
failure of the structure. All structures modify the flow
regime of the watercourse. The modified flow from the
structure results in changes to the channel. As such,
each structure will require periodic maintenance. In
some cases, additional structures may be required to
adequately protect the system. Iltems to help a good
operation and maintenance program include:

1. Stockpile any remaining appropriately sized rock
at the site for repair needs.

2. Check structures regularly during and after the first
major flow event following installation. Any erosion
occurring around the structures should be evaluated
and repaired as needed. Some corrective action may
be required during the high flow event.

3. After the peak flow recedes, check the structures for
signs of damage. Pay particular attention to missing or
displaced rocks, displaced or leaning concrete blocks,
bank erosion, and excessive buildup of trash or other
debris.

4. Replace missing or dislodged rocks with properly
sized material.

5. Check the adjacent banks for signs of excessive
erosion that may require additional work.

6. Remove any debris that collects on the structures
or in the channel. Debris in the channel that is not
moved can result in the development of vegetative
islands that can adversely affect the channel.

7. If revegetation methods are a component of the
project, monitor success of the seedings and
reseed any areas that have not established
successfully. If tree or shrub plantings were used,
replace any that have not survived.

8. Take extreme care when excavating accumulated
debris or sediment near any structures to avoid
dislodging structure rocks or concrete blocks. Care
shall also be taken to ensure that any excavation

does not disturb the supporting foundation of

any structures. The supporting foundation can

extend for a relatively long distance from the structure.

Ditch Inlet & Sluice
Stop Log-Gate Systems

A. Ensure concrete blocks are set so that the groove
forms the bottom and both sides of the opening.

B. Remove any excess concrete from within the
grooves to create a smooth sliding surface and to
create a snug fit for stop logs.

C. Field cut stop logs AFTER step B to determine

the exact length of the stop log and the groove angles.
Additional "2 bys" may be attached to the bottom stop
log and to each end of a stop log to fill more of the
notch space and to improve the seal.

C. DITCH INLET - It is anticipated that stop logs

will not be used except maybe during very high

river flows to limit sediment deposition in ditch.
During high flows, the ditch operator may determine
that 1 or 2 stop logs set 6"+/- above the inlet flowline
may limit sediment deposition near the inlet.

D. SLUICE - The stop logs should be installed during

low river flows as the sluice will prevent adequate

delivery of water to the existing heading structure.

The stop logs should be removed during moderate to

high river flows to create scouring conditions within the
diversion ditch. Use of the sluice could result in
insufficient water delivery to the heading. Therefore, the
ditch operator should always deliver 0.5 cfs to the heading
to satisfy water rights, and notify all users of sluicing
operations and temporary decreased flows.
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