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1 INTRODUCTION

Delta Lake Irrigation District (DLID or the “District”) provides irrigation and domestic
water to 149 square miles of land within Hidalgo and Willacy Counties. The District’s
water distribution system consists of a network of earthen canals, lined or partially lined
canals, check structures, storage reservoirs and pump stations. Water is pumped from
the Rio Grande through the District’s main pumping station northward through a 32-mile
canal that originates at the Rio Grande and ends at the southeast corner of Delta Lake.
The District also operates a secondary pumping plant at the West Reservoir of Delta
Lake and approximately 50 re-lift stations and check structures to control water flow into
the canals and laterals.

Throughout the DLID’s irrigation network, District personnel have identified several
locations that cannot provide adequate pressure and/or flow to meet the customer’s
needs. In addition, most small laterals experience substantial losses due to seepage
and evaporation. In order to help eleviate these problems, the District proposes to
replace the identified canal segments with pipelines.

The District selected the E-2 and E-2-M laterals as a high priorities from its list of
problem locations. As shown on the attached Project Location Map (Appendix 1), the
E-2 canal originates at the “E” Canal approximately XX linear feet downstream of the
Delta Lake Pumping Plant. Once diverted from the “E” Canal, the E-2 flows by gravity
in a lined canal for XX miles to Relift Pump No. 45. Water flows in 48" and 42"
reinforced concrete pipeline from the pump station to a point xx-linear feet downstream,
where the pipeline dumps back into a concrete lined canal and the point at which our
improvements will begin. The water then continues in a series of elevated canals,
siphons and pipelines for xx linear feet where it connects with the E-2-M lateral. The E-
2-M lateral is approximately xx linear feet with Relift Pump No. 6 providing additional
head for the final xx linear feet of lateral.

2 METHODOLOGY

The proposed improvements to the various canals were modeled using EPANet.
EPANet is a computer program that performs extended period simulation of hydraulic
and water quality behavior within pressurized pipe networks. The creation of the
EPANet model involved entering the existing distribution network, determining the
amount of existing head, defining the amount and location of required demands and
designing the improved pipe network based on the required design parameters.
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2.1 Distribution Network

The distribution network is composed of the E-2 and E-2-M canal and pipeline system
from existing Relift Pump No. 45 to the end of the E-2-M canal. The information used to
create the network in EPANet was compiled using a combination of aerial photographs,
USGS maps, DLID system maps, site visits and surveyed data. Nodes were placed
throughout the system to coincide with intersections of major laterals. Appendix 1
contains a copy of the System Map.

2.2 Water Demand

2.3 Hydraulic Parameters

3 DESIGN REQUIREMENTS
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4 DESIGN OPTION RESULTS

41 Option A

4.2 OptionB

4.3 OptionC
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5 CONCLUSIONS

Axiom-Blair Engineering Page 4



Delta Lake Irrigation District PIPELINE HYDRAULIC STUDY

APPENDIX 1
System Map

Axiom-Blair Engineering



Delta Lake Irrigation District PIPELINE HYDRAULIC STUDY

APPENDIX 2

Case 0 Results

Axiom-Blair Engineering



Page 1 10/27/2003 9:14:53 PM

KK R AR R AR AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A A A A A A A Ak A Ak A Ak A Ak Ak kA rk kA hkkh k%

* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *

KK R AR R AR AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A A A A A A A Ak A Ak A Ak Ak kA Ak Ak kh k%

Input File: PipeSysOA.net
EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -

Link - Node Table:

Link Start End Length Diameter
ID Node Node ft in
242 143 142 1213 42
243 144 143 1966 42
244 145 144 1005 48
245 146 145 2373 48
246 147 146 1299 48
200 1 147 5 48

Node Demand Head Pressure Quality

ID CFS ft psi

142 0.00 75.22 0.44 0.00

143 45.00 75.22 0.38 0.00

144 0.00 79.19 2.02 0.00

145 3.00 80.25 2.44 0.00

146 6.00 83.07 3.55 0.00

147 9.00 84.99 4.33 0.00

1 -63.00 85.00 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID CFsS fps ft/Kft

242 0.00 0.00 0.00 Open
243 45.00 4.68 2.02 Open
244 45.00 3.58 1.05 Open
245 48.00 3.82 1.19 Open
246 54.00 4.30 1.48 Open
200 63.00 5.01 1.97 Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *
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Input File: PipeSysOB.net
EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -

Link - Node Table:

Link Start End Length Diameter
ID Node Node ft in
242 143 142 1213 42
243 144 143 1966 42
244 145 144 1005 48
245 146 145 2373 48
246 147 146 1299 48
200 1 147 5 48

Node Demand Head Pressure Quality

ID CFS ft psi

142 7.00 75.13 0.40 0.00

143 25.00 75.20 0.38 0.00

144 9.00 77.32 1.21 0.00

145 2.00 78.21 1.55 0.00

146 4.00 80.51 2.44 0.00

147 5.00 81.99 3.03 0.00

1 -52.00 82.00 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID CFsS fps ft/Kft

242 7.00 0.73 0.06 Open
243 32.00 3.33 1.07 Open
244 41.00 3.26 0.89 Open
245 43.00 3.42 0.97 Open
246 47.00 3.74 1.14 Open
200 52.00 4.14 1.38 Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *

KK R AR R AR AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A A A A A A A Ak A Ak A Ak Ak kA Ak Ak kh k%

Input File: PipeSyslA.net
EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -

Link - Node Table:

Link Start End Length Diameter
ID Node Node ft in
201 101 102 3012 48
202 102 103 2048 42
203 103 104 1300 36
204 104 105 659 36
205 105 106 165 36
206 106 107 2639 36
207 107 108 2744 24
208 108 109 563 24
209 109 110 673 24
210 110 111 1162 24
211 111 112 1226 18
212 112 113 307 18
213 113 114 1272 18
241 142 101 178 42
242 143 142 1213 42
243 144 143 1966 42
244 145 144 1005 48
245 146 145 2373 48
246 147 146 1299 48
200 1 147 5 48

Node Demand Head Pressure Quality
ID CFS ft psi

101 0.00 101.90 12.00 0.00
102 18.00 97.29 10.14 0.00
103 9.00 94.19 8.88 0.00
104 0.00 91.52 7.78 0.00
105 0.00 90.17 7.23 0.00
106 12.00 89.83 7.09 0.00
107 9.00 87.49 6.19 0.00
108 3.00 82.11 3.97 0.00
109 0.00 81.47 3.72 0.00
110 0.00 80.69 3.42 0.00
111 3.00 79.36 2.89 0.00



Page 2 EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -
Node Results: (continued)

Node Demand Head Pressure Quality
ID CFS ft psi

112 0.00 76.66 1.77 0.00
113 0.00 75.98 1.49 0.00
114 6.00 73.18 0.33 0.00
142 12.00 102.51 12.26 0.00
143 45.00 108.36 14.75 0.00
144 15.00 131.68 24.76 0.00
145 3.00 139.45 28.09 0.00
146 6.00 158.59 36.28 0.00
147 9.00 169.95 41.14 0.00
1 -150.00 170.00 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID CFS fps ft/Kft

201 60.00 4.77 1.53 Open
202 42.00 4.37 1.51 Open
203 33.00 4.67 2.05 Open
204 33.00 4.67 2.05 Open
205 33.00 4.67 2.05 Open
206 21.00 2.97 0.89 Open
207 12.00 3.82 1.96 Open
208 9.00 2.86 1.15 Open
209 9.00 2.86 1.15 Open
210 9.00 2.86 1.15 Open
211 6.00 3.40 2.20 Open
212 6.00 3.40 2.20 Open
213 6.00 3.40 2.20 Open
241 60.00 6.24 3.44 Open
242 72.00 7.48 4.83 Open
243 117.00 12.16 11.86 Open
244 132.00 10.50 7.74 Open
245 135.00 10.74 8.07 Open
246 141.00 11.22 8.74 Open
200 150.00 11.94 9.81 Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *

KK R AR R AR AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A A A A A A A Ak A Ak A Ak Ak kA Ak Ak kh k%

Input File: PipeSyslB.net
EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -

Link - Node Table:

Link Start End Length Diameter
ID Node Node ft in
201 101 102 3012 42
202 102 103 2048 36
203 103 104 1300 36
204 104 105 659 36
205 105 106 165 36
206 106 107 2639 24
207 107 108 2744 18
208 108 109 563 18
209 109 110 673 18
210 110 111 1162 18
211 111 112 1226 12
212 112 113 307 12
213 113 114 1272 12
241 142 101 178 42
242 143 142 1213 42
243 144 143 1966 42
244 145 144 1005 48
245 146 145 2373 48
246 147 146 1299 48
200 1 147 5 48

Node Demand Head Pressure Quality
ID CFS ft psi

101 0.00 109.07 15.11 0.00
102 10.00 105.98 13.91 0.00
103 5.00 103.65 12.98 0.00
104 0.00 102.69 12.62 0.00
105 0.00 102.21 12.44 0.00
106 7.00 102.09 12.40 0.00
107 5.00 96.92 10.27 0.00
108 2.00 88.88 6.91 0.00
109 0.00 87.99 6.55 0.00
110 0.00 86.93 6.12 0.00
111 2.00 85.11 5.38 0.00
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Node Results: (continued)

Node Demand Head Pressure Quality
ID CFS ft psi

112 0.00 79.72 3.10 0.00
113 0.00 78.37 2.52 0.00
114 3.00 72.77 0.16 0.00
142 7.00 109.28 15.20 0.00
143 25.00 111.34 16.04 0.00
144 9.00 119.42 19.45 0.00
145 2.00 122.15 20.59 0.00
146 4.00 128.91 23.42 0.00
147 5.00 132.98 25.12 0.00
1 -86.00 133.00 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID CFS fps ft/Kft

201 34.00 3.53 1.02 Open
202 24.00 3.40 1.14 Open
203 19.00 2.69 0.74 Open
204 19.00 2.69 0.74 Open
205 19.00 2.69 0.74 Open
206 12.00 3.82 1.96 Open
207 7.00 3.96 2.93 Open
208 5.00 2.83 1.57 Open
209 5.00 2.83 1.57 Open
210 5.00 2.83 1.57 Open
211 3.00 3.82 4.40 Open
212 3.00 3.82 4.40 Open
213 3.00 3.82 4.40 Open
241 34.00 3.53 1.20 Open
242 41.00 4.26 1.70 Open
243 66.00 6.86 4.11 Open
244 75.00 5.97 2.72 Open
245 77.00 6.13 2.85 Open
246 81.00 6.45 3.13 Open
200 86.00 6.84 3.50 Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *

KK R AR R AR AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A A A A A A A Ak A Ak A Ak Ak kA Ak Ak kh k%

Input File: PipeSys2A.net
EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -

Link - Node Table:

Link Start End Length Diameter
ID Node Node ft in
201 101 102 3012 48
202 102 103 2048 42
203 103 104 1300 36
204 104 105 659 36
205 105 106 165 36
206 106 107 2639 36
207 107 108 2744 24
208 108 109 563 24
209 109 110 673 24
210 110 111 1162 24
211 111 112 1226 18
212 112 113 307 18
213 113 114 1272 18
241 142 101 178 48
242 143 142 1213 54
243 144 143 1966 54
244 145 144 1005 60
245 146 145 2373 60
246 147 146 1299 60
200 1 147 5 60

Node Demand Head Pressure Quality
ID CFS ft psi

101 0.00 102.08 12.09 0.00
102 18.00 97.48 10.22 0.00
103 9.00 94 .38 8.96 0.00
104 0.00 91.71 7.86 0.00
105 0.00 90.36 7.31 0.00
106 12.00 90.02 7.17 0.00
107 9.00 87.68 6.27 0.00
108 3.00 82.30 4.06 0.00
109 0.00 81.65 3.80 0.00
110 0.00 80.88 3.50 0.00
111 3.00 79.54 2.97 0.00
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Node Results: (continued)

Node Demand Head Pressure Quality
ID CFS ft psi

112 0.00 76.84 1.85 0.00
113 0.00 76.17 1.57 0.00
114 6.00 73.37 0.41 0.00
142 12.00 102.36 12.20 0.00
143 0.00 103.82 12.78 0.00
144 15.00 106.20 13.72 0.00
145 0.00 107.23 14.12 0.00
146 0.00 109.66 15.08 0.00
147 0.00 110.99 15.60 0.00
1 -87.00 111.00 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID CFS fps ft/Kft

201 60.00 4.77 1.53 Open
202 42.00 4.37 1.51 Open
203 33.00 4.67 2.05 Open
204 33.00 4.67 2.05 Open
205 33.00 4.67 2.05 Open
206 21.00 2.97 0.89 Open
207 12.00 3.82 1.96 Open
208 9.00 2.86 1.15 Open
209 9.00 2.86 1.15 Open
210 9.00 2.86 1.15 Open
211 6.00 3.40 2.20 Open
212 6.00 3.40 2.20 Open
213 6.00 3.40 2.20 Open
241 60.00 4.77 1.53 Open
242 72.00 4.53 1.21 Open
243 72.00 4.53 1.21 Open
244 87.00 4.43 1.03 Open
245 87.00 4.43 1.03 Open
246 87.00 4.43 1.03 Open
200 87.00 4.43 1.03 Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *
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Input File: PipeSys2B.net
EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -

Link - Node Table:

Link Start End Length Diameter
ID Node Node ft in
201 101 102 3012 42
202 102 103 2048 36
203 103 104 1300 36
204 104 105 659 36
205 105 106 165 36
206 106 107 2639 24
207 107 108 2744 18
208 108 109 563 18
209 109 110 673 18
210 110 111 1162 18
211 111 112 1226 12
212 112 113 307 12
213 113 114 1272 12
241 142 101 178 42
242 143 142 1213 42
243 144 143 1966 42
244 145 144 1005 42
245 146 145 2373 42
246 147 146 1299 42
200 1 147 5 42

Node Demand Head Pressure Quality
ID CFS ft psi

101 0.00 108.77 14.98 0.00
102 10.00 105.69 13.78 0.00
103 5.00 103.36 12.86 0.00
104 0.00 102.40 12.50 0.00
105 0.00 101.91 12.32 0.00
106 7.00 101.79 12.27 0.00
107 5.00 96.62 10.15 0.00
108 2.00 88.58 6.78 0.00
109 0.00 87.70 6.42 0.00
110 0.00 86.64 5.99 0.00
111 2.00 84.81 5.25 0.00



Page 2 EPANET DELTA LAKE IRRIGATION DISTRICT CASE 1 -
Node Results: (continued)

Node Demand Head Pressure Quality
ID CFS ft psi

112 0.00 79.42 2.97 0.00
113 0.00 78.07 2.40 0.00
114 3.00 72.48 0.03 0.00
142 0.00 108.95 15.05 0.00
143 0.00 110.20 15.54 0.00
144 0.00 112.21 16.33 0.00
145 0.00 113.24 16.73 0.00
146 0.00 115.67 17.68 0.00
147 0.00 116.99 18.20 0.00
1 -34.00 117.00 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID CFS fps ft/Kft

201 34.00 3.53 1.02 Open
202 24.00 3.40 1.14 Open
203 19.00 2.69 0.74 Open
204 19.00 2.69 0.74 Open
205 19.00 2.69 0.74 Open
206 12.00 3.82 1.96 Open
207 7.00 3.96 2.93 Open
208 5.00 2.83 1.57 Open
209 5.00 2.83 1.57 Open
210 5.00 2.83 1.57 Open
211 3.00 3.82 4.40 Open
212 3.00 3.82 4.40 Open
213 3.00 3.82 4.40 Open
241 34.00 3.53 1.02 Open
242 34.00 3.53 1.02 Open
243 34.00 3.53 1.02 Open
244 34.00 3.53 1.02 Open
245 34.00 3.53 1.02 Open
246 34.00 3.53 1.02 Open
200 34.00 3.53 1.02 Open
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