


BACKGROUND INFORMATION

 The Southern Ute
Indian Tribe (SUIT) 1s
located 1n Southwestern
Colorado

 SUIT shares it’s
southern border with
New Mexico

e It’s exterior boundaries
€Nncompasses
approximately 710,000
acres
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S Began Implementmg Stream Restoratlons in 1999
— Began Implementmg Agncultural BMP’s 1n 20()4
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Irrigation improvement
— Riparian Fencing

— Field buffers/filter stnps e .

!

— Off-stream watering SOUICCS"

__Has equipped 31 prOJec
'Currently 27 ag »
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Project | Acres Serwed EMP Approxlinesrfoctsge | Approx Cost | wWwstershed 2digit HUC Wstershed 12 digit HUC 12 Digit HUC
1 120 Gated Pipe and aszociated parts 2180 S260.25 Animas Cottormood Guleh- Florida River A0 1040503
2 220 Gated Pipe and associated parts / Field filter strip 2640 29674 Animas Florida River- Animas River Conflusnce 440201040004
3 158.0 zated Pipe and associated parts 2910 5312 Upper SanJduan Headwaters Spring Cres 14050101 1504
4 440 Undeground pipe, Diesel Pump, associated sideroll parks S00 123142 Upper San Juan Headwmaters Spring Cres 14020101 1504
L} 220 Underground pipe /Inlet Structure 600 2200 .01 Upper San Juan Headwaters Spring Creek 4001011504
(s} 133 Gated Pipe and associated parts 2010 5953 .44 Upper SanJuan Headwaters Spring Creek 140801011504
7 S0.2 Underground pipe JInlet Structure £ stilling bazin 440 4401 .42 Upper San Juan Headmaters Spring Cresh 14020101 1804
g 300 zated Pipe and associated parts 1860 g000 Upper SanJduan Headwaters Spring Cres 14050101 1504
] 223 Gated Pipe and associated parks 4500 1148275 Upper SanJuan Outlet Spring Cree 40201011505
10 220 Gated Pipe and aszociated parts 220 6201.14 Upper San Juan Outlet Spring Creek 140201011505
11 g2.4 zated Pipe and associated parts 2280 B714.62 Upper San Juan Outlet Spring Cree 140201011805
12 163 Zated Pipe and associated parts 2280 6236 Upper San Juan Clutlet Spring Creck 140201011505
13 250 Gated Pipe and associated parts 2430 TH6.59 Upper San Juan Outlet Spring Cree: A40e0 1011505
14 15.0 izated Pipe and aszaociated parts 1610 276 26 Upper SanJuan Rock Craek- Los Pinos 14020109 1502
15 prd=n ] ated Pipe and ass ociated parts £ Exclusion fencing 2310 15383.587 Upper San Juan Rod Creek- Los Pinos 14050101 1502
16 400 Gated Pipe and azzociated parts 2370 F2E2 86 Upper San Juan Rook Creek- Los Pinos 140201011802
17 7.0 Gated Pipe and aszociated parts 00 321813 Upper SanJuan Rock Creek- Los Pinos 140301011502
12 140 Gated Pipe and associated parks AG50 Fo0g Upper SanJuan Rock Creek- Los Pines 4001011502
19 160 Zated Pipe and associated parts 1280 [={u]un] Animas Salt Cred 140201040202
20 200 ated Pipe and associated parts 1380 G003 Animas Salt Cresh 140501040502
21 220 izated Pipe and aszaciated parts 2520 o533 .8 Upper SanJuan Shellhammer Ridge- Las Pinos 140201049 1506
2z 300 Gated Pipe and aszociated parts 2680 603076 Upper SanJuan Shellhammer Ridge- Loz Pinos 14030101 1506
23 6.5 Gated Pipe and azzociated parts 1260 2162 64 Upper San Juan Shellhammer Ridge- Los Pinos 14020101 1806
29 280 zated Pipe and associated parts 2380 6335.18 Upper SanJduan Texas Creek- Loz Pinos 140501011903
25 280 Gated Pipe and associated parks 2080 20495.01 Upper SanJuan Texas Creek- Los Pings 402010114902
26 120 Gated Pipe and aszociated parts 19410 o162 .51 Upper San Juan Texas Creek- Loz Fines 140201011902
27 21.0 zated Pipe and associated parts 2670 12500 Upper San Juan Texas Creek- Los Pinos 1402010114902 N
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Project | Acres Served E kP Approxlinearfootage | Approx Cost | Watershed & digit HUC YWatershed 12 digit HUC 12 Digit HUC
1 2.0 Gated Pipe and associated parts 2180 50.25 Animas Cottorood Gulch- Florida River 4080 1040503
2 220 i3 ated Pipe and assaociated parts £ Field fiter strip 26490 2967 .4 Animas Flarida River- Animas River Conflusnce 140201040904
2 18.0 3ated Pipe and associated parts 2010 5312 Upper San Juan Headwaters Spring Cresk 140201011504
4 440 Undeground pipe. Diesel Pump, associated siderall parts G000 13142 Upper SanJuan Headwaters Spring Cred 140201011504
i 220 Underground pipe / Inlet Stucture GO0 220z .01 Upper £an Juan Headwaters Spring Creek 140201011504
=] 13.2 Gated Pipe and associated parts 2040 592341 Upper SanJuan Headwaters Spring Creek 140201011504
7 a0.2 Underground pipe /Inlet Structure / stilling basin 4490 4481 .42 Upper San Juan Headwaters Spring Cresk 140201011504
g 30.0 Zated Pipe and associated pars 1860 8000 Upper SanJuan Headwaters Spring Creek 140501011504
Q 323 Gated Pipe and associated parts 4500 1402 75 Upper SanJuan Outlet Spring Cresk 40201011805
10 220 Gated Pipe and associated parks 1220 G201.14 Upper SanJduan Outlet Spring Cred: 140201011805
11 g8.4 Gated Pipe and associated parks 2280 &7 1463 Upper San Juan Outlet Spring Cred: 140201011505
12 15.3 Zated Pipe and associated parts 2250 G236 Upper SanJuan Cutlet Spring Cres 140501011505
12 260 Gated Pipe and associated parks 2920 T416.50 Upper SanJduan Outlet Spring Cresk 140201011805
14 15.0 Gated Pipe and associated parks 1610 4275 26 Upper SanJduan Rodk Creek- Los Pines 1402010115802
15 2940 Gated Pipe and ass ociated parts / Exclusion fencing 2310 15343 87 Upper San Juan Rodk Creeh- Los Finos 140501011502
jil=] 0.0 Gated Fipe and associated parts 2370 T282.86 Upper SanJuan Rodi Craek- Los Finos 140201011502
17 0 Gated Pipe and aszociated parts 1020 2219.13 Upper SanJuan Rack Creek- Los Pinos 140201011502
=] 140 Gated Pipe and associated parks 1650 F000 Upper Sanduan Rock Creek- Los Pinos 440801011502
19 15.0 Fated Pipe and associated parts 1380 G000 Animas Salt Cres 14050 1090802
20 20.0 Gated Fipe and associated parts 1350 G000 Anima Salt Cres 14020 1040802
21 220 Gated Pipe and associated parts 2520 9533 8 Upper SanJuan Shellhammer Ridge- Los Pinos 140201011506
22 300 Gated Pipe and associated parts 2680 GO30.7E Upper SanJuan Shellhammer Ridge- Loz Pinos 140201011506
23 6.5 Zated Pipe and associated parts 1860 5163 .64 Upper SanJuan Shellhammer Ridge- Loz Finos 14050 101 1506
24 200 5ated Pipe and aszociated parts 2380 G6335.18 Upper San Juan Texas Creek- Los Pinos 140201011402
25 280 Gated Pipe and associated parks 2080 20495 01 Upper SanJduan Texas Creek- Los Pincs 40201011402
26 13.0 Gated Pipe and associated parts 1910 Q16251 Upper SanJuan Texas Creek- Loz 1402010114903 N
27 21.0 Zated Pipe and associated parts 2670 12500 Upper SanJuan Texas Creek- Loz Pinos 1405010114903
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Cost Share Summary Stats

Outlet Spring Creek 5 Outlet Spring Creek 184
Rock Creek- Los Pinos 5 Rock Creek- Los Pinos 105
Headwaters Spring Creek 6 Headwaters Spring Creek 177.5
Texas Creek- Los Pinos 4 Texas Creek- Los Pinos 101
Shellhammer Ridge- Los Pinos 3 Shellhammer Ridge- Los Pinos 64.5
Cottonwood Gulch- Florida River 1 Cottonwood Gulch- Florida River 12
Salt Creek 2 Salt Creek 35
Florida River- Animas River Confluence 1 Florida River- Animas River Confluence 22
TOTAL 27 TOTAL 701
Acres Under BMP
Watershed Riparian Exclusion Fencing Gated Pipe Field Filter Strip

Outlet Spring Creek 0 184 0

Rock Creek- Los Pinos 29 105 0

Headwaters Spring Creek 0 177.5 0

Texas Creek- Los Pinos 0 101 0

Shellhammer Ridge- Los Pinos 0 64.5 0

Cottonwood Gulch- Florida River 0 12 0

Salt Creek 0 35 0

Florida River- Animas River Confluence 0 22 22

TOTAL 29 701 22

Cost of installed Equipment

Total Participant Match (in kind and actual)

$216,964.27

$10,848.21

95%

5%
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Quantitying pollutant Reductions

e Quantifying pollutant reductions from small scale
irrigation projects very difficult

* Tried to find appropriate model to give a general
idea about what reductions may be

* Spreadsheet Tool for the Estimation of Pollutant
Load (STEPL)

— USEPA Region 5 model developed by Tetra Tech
— http://it.tetratech-ffx.com/steplweb/default.htm



STEPL INPUTS

Precipitation data

Land use data

Livestock data

Soils data

Septic system/treatment plant data
Gully, nll, and eroding bank data
BMP data (for certain BMP’s)
Evaluated by 12 digit HUC’s

Input data can be found on STEPL data server
— Input data should be refined when data available.

Dernives reduction numbers based on inputted data and BMP’s



Limitations for STEPL

Only certain BMP’s are included in the model
Gated pipe not included in the model

User defined BMP input available

— Will have to make assumptions about gated pipe to
generate reduction numbers

STEPL. 1s a model and 1s not field data

— Provides estimation and not definmitive data



General Irrigation Efficiencies

Table 1: Typical application efficiencies of
irrigation systems.

Type Percent
Micro sprinklers and drip 85-85
Low pressure center pivots 80-80
High pressure center pivots 75-85
Side roll/hand move sprinklers 60-70
Flood irrigation

Border irrigation 40-60
Furrow no cutback 40-60
Furrow with cutback 60-80
Furrow with surge 70-80

Table from Colorado State University xtension Office Fact Sheet 0.514
“Nitrogen and Irrigation Management”



Assumptions For STEPL

 No defimtive data about N, P, BOD, and
sediment reductions from gated pipe

— Flood 1irrigation through earthen ditches and

furrows about 20% e

1clent

— Flood irrigation with the use of gated pipe and

furrows about 50% e

1cient (at best)

— Gated pipe achieves a 30% 1mprovement in

efficiency

* 30% efficiency improvement translates to 30% reduction
m N, P, BOD, and sediment



Cost Share Summary Stats

Participants (by 12 digit HUC) Acres Served (by 12 digit HUC)
Outlet Spring Creek 5 Outlet Spring Creek 184
Rock Creek- Los Pinos 5 Rock Creek- Los Pinos 105
Headwaters Spring Creek 6 Headwaters Spring Creek 177.5
Texas Creek- Los Pinos 4 Texas Creek- Los Pinos 101
Shellhammer Ridge- Los Pinos 3 Shellhammer Ridge- Los Pinos 64.5
Cottonwood Gulch- Florida River 1 Cottonwood Gulch- Florida River 12
Salt Creek 2 Salt Creek 35
Florida River- Animas River Confluence 1 Florida River- Animas River Confluence 22
TOTAL 27 TOTAL 701
Acres Under BMP
Watershed Riparian Exclusion Fencing Gated Pipe Field Filter Strip
Outlet Spring Creek 0 184 0
Rock Creek- Los Pinos 29 105 0
Headwaters Spring Creek 0 177.5 0
Texas Creek- Los Pinos 0 101 0
Shellhammer Ridge- Los Pinos 0 64.5 0
Cottonwood Gulch- Florida River 0 12 0
Salt Creek 0 35 0
Florida River- Animas River Confluence 0 22 22
TOTAL 29 701 22

Cost of installed Equipment

Total Participant Match (in kind and actual)

$216,964.27

$10,848.21

95%

5%




STEPL. Results

Watershed N Load P Load BOD Sediment N P BOD Sediment N Load P Load BOD Sediment %N %P %BOD %Sed
(no (no Load (no | Load (no | Reduction | Reduction | Reduction | Reduction {with (with (with Load (with | Reduction | Reduction | Reduction | Reduction
BMP) BMP) BMP) BMP) BMP) BMP) BMP) BMP)
Ibfyear Ibfyear Ib/year tiyear Ibfyear Ibiyear Ibfyear tyear Ibiyear Ibiyear Ibfyear tyear % % % %
Texas Creek-
Los Pinos
River 38673.6 | 4742.7 | 114096.5 613.6 128.9 11.6 411.3 g 38544.7 4731.1 | 113685.3 611.7 0.3 0.2 0.4 0.3
Salt Creek 17510.0 1983.7 46771.6 318.1 35.8 3.3 1158 0.7 17474.2 1980.3 46657.7 317.4 0.2 0.2 0.2 0.2
Outlet Spring
Creek 30146.1 3148.3 79396.8 590.2 190.0 T 603.4 3.5 29956.2 3130.6 787/93.4 586.7 0.6 0.6 0.8 06
Florida River-
Animas River
Confluence 5606.6 835.3 14369.8 107.2 109.4 16.5 101.0 49 5497.2 818.8 14268.7 102.2 2.0 2.0 0.7 46
Cottonwood
Gulch-Flerida
River 50046.3 | 65219.3 | 135057.7 934.5 12.4 1.2 39.3 0.2 50034.0 5218.2 | 135018.4 934.2 0.0 0.0 0.0 0.0
Headwaters
Spring Creek | 13523.1 1838.5 38622.1 2159 220 20.4 724.6 3.4 13295.9 1818.2 37897.4 2125 il 1.1 1.9 16
Rock Creek-
Los Pinos
River 48114.0 4730.3 | 129843.7 8736 1743 265 388.0 89 47938.7 47048 | 1294557 8647 0.4 0.5 0.3 10
Shellhammer
Ridge-Los
Pinos River 18030.9 | 2219.3 [ 467726 376.4 66.4 6.2 211.0 12 17964.5 22131 46561.6 375.2 0.4 0.3 0.5 0.3
Total 221650.7 | 24717.5 | 604930.8 4029.5 944.4 1024 2592.6 247 220706.4 | 24615.1 | 602338.2 4004.8 0.4 0.4 0.4 0.6
Sources N Load P Load BOD Load | Sediment
{Ib/yr) {Ib/yr) {Ib/yr) Load (t/yr)
Urban 14557 .87 225474 56954.30 334.25
Cropland 6834.19 1468.00 14405.36 618.93
Pastureland 158877.02 14680.91 | 505200.58 2787.43
Forest 8675.13 4240.35 2126514 26417
Feedlots 2786.53 557.31 3715.37 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 195.30 76.49 797.46 0.00
Gully 0.00 0.00 0.00 0.00
Streambank 0.00 0.00 0.00 0.00
Groundwater 28780.33 1337.30 0.00 0.00
Total 220706.36 24615.09 | 602338.22 4004.79




STEPL Results

160000.000 - 800.000 -
140000.000 - 700.000
120000.000 +— I N Load with BMP (Ib/yr) 600.000 B N Load Reduction (Ib/yr)
100000.000 -+ 500.000
80000.000 11 W P Load with BMP (Ib/yr) 400000 | O P Load Reduction (Ib/yr)
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40000.000 += (Ibfyr) 200.000 - (Iofyr)
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WA Texas Creek-Los Pinos River
w2 Salt Creek

W3 Outlet Spring Creek

w4 Florida River-Animas River Confluence
W5 Cottonwood Gulch-Florida River

W6 Headwaters Spring Creek

w7 Rock Creek-Los Pinos River

W8 Shellhammer Ridge-Los Pinos River




STEPL Results
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w8 Shellhammer Ridge-Los Pinos River




STEPL Results

Total N Load by Land Uses (with BMP) (Ib/yr)

4

O Urban

M Cropland

O Pastureland

O Forest

B Feedlots

O User Defined
B Septic

O Gully

B Streambank

B Groundwater
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Total BOD Load by Land Uses (with BMP) (Ib/yr)
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STEPL Results

Total Reduction and Cost of Reductions (Total cost = $216,964.27)

N Reduction Ib/year

P Reduction Ib/year

BOD Reduction Ib/year

Sediment Reduction t/year

Total Annual Reduction 944 102 2593 25
Cost per Ib $229.74 $2,119.66 $83.69 $4.39
Reduction after 5 years 4722 512 12963 124
Cost per Ib after 5 years $45.95 $423.93 $16.74 $0.88
Reduction after 10 years 9444 1024 25926 247
Cost per Ib after 10 years $22.97 $211.96634 $8.37 $0.44
Reduction after 15 years 14166 1535 38889 371
Cost per Ib after 15 years $15.32 $141.31 $5.58 $0.29




Alternatives to STEPL

Dynamic Watershed Simulation Model (DSWM)
Erosion Productivity Impact Calculator (EPIC)
GIS-Based Phosphorus Loading Model (GISPLM)
Loading Simulation Program in C++ (LSPC)

Program for Predicting Polluting Particle Passage through Pits, Puddles, and Ponds—Urban
Catchment Model (P8-UCM)

Riparian Ecosystem Management Model (REMM)

Kinematic Runoff and Erosion Model, v2 (KINEROS2)

Automated Geospatial Watershed Assessment (AGWA)

SPAtially Referenced Regression On Watershed Attributes (SPARROW)
The Precipitation-Runoff Modeling System (PRMS)

The Root Zone Water Quality Model (RZWQM)

Better Assessment Science Integrating Point and Nonpoint Sources (BASINS)

TMDL Modeling Toolbox



* Quantification of Agricultural improvemenf

projects is difficult and not cut and dry

— It 1s iImportant to understand the limitations of
models used to estimate reductions

 Agricultural BMP’s only work if properly
installed, used, and maintained.

* Watershed Scale improvements may not be
seen 1n the field until the implementation of
many projects over many years
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SOUTHERN UTE IND!AN TRIBE

Pete Nylander

Senior Water Quality Specialist-319

Environmental Programs Division
I 16 Mouache Drive, P.O. Box 737
Ignacio, Colorado 81 137
(970) 563-0135 ext. 2214
(970) 563-0384 (fax)
pnylan@southern-ute.nsn.us
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