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1. INTRODUCTION 84 

This report has been prepared by the Executive Director’s Office (ED Office) of the 85 
Platte River Recovery Implementation Program (Program or PRRIP) to summarize the 86 
fourth season of groundwater recharge operations in the Phelps County Canal during the 87 
non-irrigation season from fall 2014 through spring 2015. This report serves as the 2015 88 
summary of recharge operations for the Program. Previous summaries of recharge 89 
operations were also completed by the ED Office in 20131 and 20142. The Program 90 
completed a Pre-Feasibility Study3 in 2010 and a Feasibility Study4 in 2012 to support the 91 
advancement of the Nebraska Groundwater Recharge Water Action Plan (WAP) project.  92 
 93 
Several key organizations contribute to the success of the groundwater recharge project 94 
each year including the Central Nebraska Public Power and Irrigation District (CNPPID), 95 
the Tri-Basin Natural Resources District (TBNRD), the Nebraska Department of Natural 96 
Resources (NDNR), the U.S. Fish and Wildlife Service (USFWS) and the Program 97 
through consultation with the Water Advisory Committee (WAC) and support from the 98 
ED Office staff and Special Advisors. 99 
 100 

2. METHODS & PROCEDURES 101 

2.1. Overview 102 

The Phelps County Canal is located within the CNPPID’s system in Phelps and Gosper 103 
Counties, Nebraska, as shown on Figure 1 (on the following page). Recharge operations 104 
for the 2014-2015 non-irrigation season commenced on November 26, 2014 and ended 105 
on February 15, 2015; recharge operations occurred each day throughout this season. A 106 
total of 4,544 acre-feet (AF)5 of excess flows (flows in excess of the USFWS target 107 
flows) were delivered into the canal and measured by a continuous recorder at the flume 108 
located near mile post (MP) 1.6 in the canal. Recharge occurred in the canal up to mile 109 
post (MP) 13.3, when the canal check structure was closed to allow the excess flows in 110 
the canal to seep. The Program and the NDNR both utilize the deliveries into the canal 111 
for recharge purposes, and the Program’s portion of the delivery is 2,544 AF6 of the 112 
4,544 AF total volume recharged. The Program had a temporary water service agreement 113 
with the CNPPID to deliver excess flows into the canal. The CNPPID obtained a 114 
temporary permit for recharge operations during the 2014-2015 season. 115 
 116 
 117 

                                                 
1 (PRRIP Executive Director's Office, 2013) 
2 (PRRIP Executive Director's Office, 2014) 
3 (Office of the Executive Director, Water Advisory Committee, Hahn Water Resources LLC, and Ann 
Bleed and Associates, Inc., 2010) 
4 (EA Engineering, Science, and Technology, Inc and Daniel B. Stephens and Associates, Inc., 2012) 
5 As measured by the flume at approximately mile post 1.6 in the canal. 
6 The total deliveries into the Phelps County Canal for recharge operations was 4,544 AF and the 
Program’s portion was 2, 544 AF of the total (or approximately 56%), based on the water service 
agreement with the CNPPID. 
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2.2. Monitoring 118 

Monitoring Wells 119 

Groundwater levels were continuously monitored, recorded and collected for the 120 
Program’s six monitoring wells, the TBNRD’s Overton and Elm Creek Transect Wells 121 
and the CNPPID’s eight monitoring wells. All wells are equipped with measuring and 122 
recording devices. All of these wells have been monitored since 2012 and some were 123 
monitored beginning in 2011 during the Feasibility Study. As shown in Figure 1, the 124 
network of wells extends over the length of the canal to MP 13.3, and includes wells in 125 
the Platte River floodplain and on the terrace south of the floodplain.  126 
 127 
Drains 128 
Drain stages were continuously monitored at four drain sites:  DL-3 (Peterson Ditch), 129 
DL-6 (North Phelps County Ditch), DL-7 (Batie Ditch) and DL-9 (Peterson Ditch). 130 
Weekly manual staff gage readings were also measured at the continuous drain sites for 131 
comparison purposes. Weekly manual staff gage readings were recorded at five other 132 
drain sites:  D-1 and D-2 (both Batie Ditch), D-4 (Peterson Ditch), D-5 (FX 3.1 Drain) 133 
and D-8 (North Phelps County Ditch). All of these drain sites have been monitored since 134 
2011 during the Feasibility Study. 135 
 136 

2.3. Permitting 137 

The CNPPID obtained a temporary permit through the NDNR to appropriate water for 138 
groundwater recharge. The permit is valid for one year and allows the CNPPID to divert 139 
600 cubic feet per second (cfs) into the Phelps County Canal for recharge operations. The 140 
permit is attached as Appendix A. 141 
 142 
In September 2012, the CNPPID applied for a permanent permit with the NDNR to 143 
appropriate water for groundwater recharge in the Phelps County Canal7 and the 144 
permanent application is pending. The permanent application requests a total diversion 145 
rate of 700 cfs, or 350 cfs in the Phelps County Canal and 350 cfs in the E65 Canal. 146 
 147 
Operational Thresholds and Outreach 148 

Operational thresholds were developed in coordination with the USFWS to serve as 149 
project termination triggers in accordance with the Program’s “good neighbor policy”. 150 
The water levels in the two wells with operational threshold levels (MW-1 and MW-2) 151 
remained below the threshold levels during the 2014-2015 recharge season. The 152 
following actions were decided for the operational thresholds in 20128: 153 

1. Potential termination of recharge operations would be discussed with the USFWS, 154 
the CNPPID and the Program’s Nebraska Groundwater Recharge Workgroup if 155 
the groundwater levels in Program monitoring wells MW-1 and MW-2 reach 156 
elevations equal to those measured at the commencement of the 2011-2012 157 

                                                 
7 The permit also includes recharge operations for recharge in the E65 Canal; however, this report only 
includes information regarding the Phelps County Canal. 
8 (PRRIP Executive Director's Office, 2012) 



2014-2015 Phelps County Canal Recharge Report        Page 3 of 18 

operations of 2,312.8 feet and 2,312.4 feet, respectively. These two wells are 158 
located near the lands where high groundwater was reported during the 2011-159 
2012 recharge period, and their groundwater levels appeared to show a noticeable 160 
response to the pilot project recharge operations. 161 

2. If groundwater levels in any of the Program monitoring wells consistently 162 
approach their initial elevation for 2011-2012 operations, then potential 163 
termination of recharge operations to prevent waterlogged fields would be 164 
discussed with the USFWS, the CNPPID, and the Program’s Nebraska 165 
Groundwater Recharge Workgroup. Recharge operations would not be terminated 166 
because of short-term water level increases in response to precipitation events. 167 

 168 

2.4. Staffing 169 

Continuous monitoring data was collected for the six Program wells, nine TBNRD wells, 170 
eight CNPPID wells and the four drain sites. The ED Office staff also collected weekly 171 
staff gage readings at five additional drain sites, and the drain sites with continuous 172 
recorders. The Program’s monitoring well data and drain stage data were downloaded by 173 
the Program’s ED Office. The TBNRD and the CNPPID downloaded data from their 174 
wells and provided the data to the ED Office. The CNPPID operates the Phelps County 175 
Canal for the recharge operations each year and submits the permit application with the 176 
NDNR. 177 
 178 

3. RECHARGE RESULTS AND DISCUSSION 179 

3.1. Recharge Water Balance 180 

Total Deliveries for Recharge 181 

In total, the CNPPID delivered 4,544 AF9 through the flume located at approximately MP 182 
1.6 in the Phelps County Canal. The Program’s portion of the delivery was 2,544 AF, per 183 
the Program’s temporary water service agreement with the CNPPID. The NDNR and the 184 
Program both have water service agreements with the CNPPID to deliver water in the 185 
Phelps County Canal for recharge purposes. The 2014-2015 recharge season agreements 186 
stated the NDNR and the Program would each receive 50% of recharge deliveries up to 187 
4,000 AF and the Program would receive 100% of the deliveries above 4,000 AF. The 188 
deliveries provided by the CNPPID are tabulated in Appendix B. 189 
 190 
The daily delivery rates through the MP 1.6 flume for the 2014-2015 recharge season are 191 
shown in Figure 2. The CNPPID typically delivers flows at a higher rate in the beginning 192 
of the season to fill the canal, then lowers the rate once the canal is full. The average 193 
delivery rate after the canal is full approximately equals the seepage rate, as the CNPPID 194 
delivers flows required to maintain the canal level. The average delivery rate into the 195 

                                                 
9 Note the Program’s portion of this total is 2,544 AF, or approximately 56% of the total deliveries, per the 
water service agreement with the CNPPID. 
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canal after the initial fill was approximately 24 cfs10 during the 2014-2015 recharge 196 
season. A comparison of the daily recharge rates from 2011 through 2015 is provided in 197 
Figure 3. 198 
 199 

 200 
Figure 2. Daily delivery rates through the canal flume during the 2014-2015 201 
recharge season. *Flume located at approximately MP 1.6.  202 
 203 

                                                 
10 Average delivery rate from 12/2/14 (approximate date when the delivery rates lower to a steady level) 
through 2/14/15 (recharge does not occur the full day on 2/15/15 so it was omitted). 
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 204 
Figure 3. Comparison of daily delivery rates through the canal flume for recharge 205 
operations. *Flume located at approximately MP 1.6. 206 
 207 
Evaporation 208 

Evaporation was assessed during months when the average air temperature was above 209 
freezing using the same method as the Feasibility Study11. During times when the average 210 
air temperature was below freezing, it was assumed evaporation was negligible as an ice 211 
cap typically forms on the canal. Air temperature data from the Canaday Steam Plant, NE 212 
climate station is included in Appendix C. Evaporation was assessed using gross 213 
evaporation rates from the Natural Resources Conservation Service for Phelps County. 214 
The gross evaporation was applied to the canal surface area during days with recharge 215 
operations. Table 1 is a summary of the mean air temperatures during recharge 216 
operations, gross evaporation in Phelps County and the evaporation calculated for the 217 
canal’s water surface during recharge operations. Evaporation from the canal was 4.2 218 
AF12 during the 5 days of recharge operations in November. The Program’s portion of 219 
evaporation was 50% of the total (2.1 AF) as 50% of the deliveries were assigned to the 220 
Program in November. Evaporation was assumed negligible during the remainder of 221 
recharge operations from December through February, as air temperatures were below 222 
freezing. 223 
 224 
 225 

                                                 
11 The evaporation was assessed using the NRCS-NE-ENG-81 worksheet provided by EA Engineering, 
Science, and Technology, Inc. 
12 Note that the Program’s portion of total evaporation is 50% in November as 50% of the deliveries were 
assigned to the Program, or approximately 2.1 AF. 
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Table 1. Summary of evaporation estimates on the canal during recharge 226 
operations. 227 

Mo-Yr 

Days in 
the month 

with 
recharge 

operations 

Mean 
temp 

Gross monthly 
evaporation 

Calculated 
evaporation

Calculated 
evaporation 
to MP 13.3 

Program 
portion of 

evaporation 
to MP 13.3 

°F (in) (ft) (ft) (AF) (AF) 

(A) (B) (C) (D) (E) (F) (G) 
Nov-

14 
5 35.6 2.5 0.21 0.03 4.2 2.1 

Dec-14 31 26.9 1.2 0.10 0.00 0.0 0.0 

Jan-15 31 26.9 1.0 0.08 0.00 0.0 0.0 

Feb-15 15 29.5 1.1 0.09 0.00 0.0 0.0 

Total 82 - - - - 4 2 

(A) Recharge operations occurred from 11/26/14 to 2/15/15; this column is the number of days in the 
month with delivery for recharge operations. 

(B) Climate data from the Canaday Steam Plant, NE station from 11/26/2015 to 2/15/2015. Mean air 
temperatures based on daily data for days when recharge operations occurred during month. 

(C) and (D) Monthly evaporation based on NRCS-NE-ENG-81 worksheet provided by EA Engineering, 
Science, and Technology, Inc. 

(E) Gross monthly evaporation is proportioned based on the number of days with recharge in column (A). 
Evaporation was not assessed during months when the mean temperature is below freezing. 

(F) Surface area based on average canal width of 85 feet, as used in the Feasibility Study. Calculation 
from the flume at MP 1.6  to Mile Post 13.3. 

(G) Program portion of evaporation is 50% in November (50% of the deliveries are designated for the 
Program in November). No evaporation is assessed during months when the mean temperature is below 
freezing. 

 228 
Water Balance Summary and Total Recharge 229 

The total volume of water delivered through the flume at MP 1.6 during the 2014-2015 230 
season was 4,544 AF, with 2,544 AF13 of the total designated for the Program. The check 231 
structure at MP 13.3 was closed, allowing water to recharge the canal from the headgate 232 
to MP 13.3. The total volume of water recharged after evaporation losses from MP 1.6 to 233 
MP 13.3 is 2,542 AF for the Program, as shown in Table 2. 234 
 235 
 236 
 237 
 238 
 239 
 240 

                                                 
13 The total deliveries for recharge operations totaled 4,544 AF. The NDNR was designated 2,000 AF and 
the Program was designated 2,544 AF of the total. 
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Table 2. Recharge season 2014-2015 water balance summary between MP 1.6 and 241 
MP 13.3. Values in AF. 242 

Mo-Yr 

Total volume of 
deliveries 
measured 

through flume at 
MP 1.6 

Total 
evaporation 

Total volume 
recharged 

from MP 1.6 
to MP 13.3 

Program 
portion of 

recharge from 
MP 1.6 to MP 

13.3 
(A) (B) (C) (D) 

Nov-14 971 4 967 484 
Dec-14 1,374 0 1,374 687 
Jan-15 1,507 0 1,507 754 
Feb-15 691 0 691 617 
Total 4,544 4 4,540 2,542 

(A) Total volume of measured deliveries for recharge operations; data provided by the CNPPID. 
(B) Evaporation based on the method used in the Feasibility Study, NRCS-NE-ENG-81 worksheet. 

(C) Columns (A - B). 

(D) Per the agreement with the CNPPID, the Program received 50% of recharge deliveries up to 4,000 AF, and 
100% of the deliveries above 4,000 AF. Note that additional recharge occurred from the Phelps Cty Canal 
headgate to MP 1.6 that was not measured. This column is the Program’s portion less evaporative losses. 

 243 
Since recharge deliveries are measured at the flume at approximately MP 1.6, recharge 244 
occurring in the section of the canal before the flume at MP 1.6 is not accounted for in 245 
Table 2. The following Section 3.2 describes the calculation of recharge occurring in the 246 
section of the canal from the headgate up to MP 1.6, in order to estimate a total WAP 247 
project credit for the Program. 248 
 249 

3.2. Estimated Credit for the WAP Project 250 

The recharge volumes in Table 2 do not account for recharge that occurs in the canal 251 
before the flume at MP 1.6 (where deliveries are measured). Therefore, the ED Office 252 
estimated the additional recharge from the initial section of the canal to obtain a total 253 
volume of credit for the WAP project during the 2014-2015 recharge season (for the full 254 
13.3 miles of canal with recharge operations). The following paragraphs provide the 255 
estimated total recharge from the headgate to MP 13.3 (including seepage occurring in 256 
the canal before the flume at MP 1.6). 257 
 258 
For the analysis, it was assumed both the canal width and the rate of seepage are uniform 259 
per mile in the canal. With this assumption, a unit recharge volume was calculated per 260 
mile of canal. The recharge volume per mile of canal during the recharge season was 261 
approximately 217 AF14. This volume was applied to the 1.6 miles of canal from the 262 
headgate to the flume location where the deliveries were measured, which resulted in an 263 
additional 348 AF15 (estimated value) of recharge into the alluvium. In total, 2,889 AF16 264 

                                                 
14 Calculation:  2,542 AF of recharge ÷ (11.7 canal miles from MP 1.6 to MP 13.3) = 217 AF of recharge 
per mile of canal. 
15 Calculation:  217 AF of recharge per canal mile × 1.6 miles of canal from the headgate to MP 1.6 = 348 
AF of recharge (rounded values). 
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of excess flows were recharged in the canal from the headgate up to MP 13.3 (the full 265 
13.3 miles of canal with recharge operations). The full calculations are shown in Table 3. 266 
 267 
Table 3. Estimated total recharge from the Phelps County Canal headgate to MP 1.6 268 
and MP 13.3. Values in AF; values rounded. 269 

 270 
 271 

3.3. Canal Recharge Rates 272 

Daily recharge rates (also referred to as infiltration rates) were estimated using a water 273 
balance approach based on the delivery data, evaporation rates, precipitation data and 274 
canal geometry. Delivery data and evaporation were provided in the previous Section 3.1.  275 
 276 
Precipitation 277 

Precipitation data was obtained for the Canaday Steam Plant, NE climate station, located 278 
approximately one mile west of the Phelps County Canal (shown in Figure 1)17. 279 
Precipitation totaled 1.60 inches during the recharge season from November 26, 2014 280 
through February 15, 2015. Monthly precipitation volumes on the canal were calculated 281 
using an average canal width of 85 feet, and the length of the canal between the flume at 282 
MP 1.6 and the check structure at MP 13.3. The total volume of precipitation during the 283 
recharge period was approximately 16 AF (see Appendix B). Daily precipitation data is 284 
included in Appendix C. Appendix C also shows historical monthly precipitation totals 285 
since 2010.  286 
 287 

                                                                                                                                                 
16 Calculation:  2,542 AF of recharge from MP 1.6 to MP 13.3 + 348 AF from the headgate to MP 1.6 = 
2,889 AF of recharge in the canal. 
17 (Northeast Regional Climate Center, 2015) 

Total volume 
measured 

through the 
flume at MP 

1.6

Cumulative 
volume 

delivered 
through 

flume at MP 
1.6

Program 
portion 

of 
deliveries

Evap on 
Program 
portion

Volume of 
recharge 
from MP 
1.6 to MP 

13.3

Estimated 
recharge per 
mile of canal 

for the 
Program

Estimated 
Program 

recharge from 
the headgate 
to MP 1.6

Estimated total 
Program 

recharge from 
the headgate 
to MP 13.3

(A) (B) (C) (D) (E) (F) (G) (H)
Nov-14 971 971 486 2 484 41 66 550
Dec-14 1,374 2,345 687 0 687 59 94 781
Jan-15 1,507 3,853 754 0 754 64 103 857
Feb-15 691 4,544 617 0 617 53 84 702
Total 4,544 - 2,544 2 2,542 217 348 2,889

(A) Measured delivery data at the MP 1.6 flume, provided by the CNPPID.

(B) Cumulative deliveries in column (A).

(C) The Program's portion of the delivery is 50% up to 4,000 AF of diversions and 100% beyond 4,000 AF.

(E) Columns (C - D).

(F) Column (E) divided by 11.7 canal miles (from MP 1.6 to MP 13.3).

(G) Column (F) multiplied by 1.6 canal miles (from the headgate to MP 1.6).

(H) Columns (E + G).

Mo-Yr

(D) Evaporation from the delivieries associated with the Program's portion. Calculated based on the 
method used in the Feasibility Study, the NRCS-NE-ENG-81 worksheet.



2014-2015 Phelps County Canal Recharge Report        Page 9 of 18 

Unit Recharge Rate 288 

Canal delivery rates are higher during the initial days recharge operations commence in 289 
order to fill the canal. In general, after the canal fills along its entire length during the 290 
first few days of diversions, the delivery rate becomes approximately equal to the 291 
recharge rate, as the CNPPID fills the canal based on the amount of seepage lost from the 292 
canal. The unit recharge rate averaged 2.0 cfs/mile, as shown in Table 4. The calculated 293 
daily unit recharge rates for the past three years of recharge operations are shown in 294 
Table 4 and Figure 4. Figure 4 also includes the rate of recharge the Program used to 295 
score the Phelps County Canal Groundwater Recharge as a WAP project. 296 
 297 
Table 4. Summary of unit recharge rates and infiltration rates during the four 298 
recharge seasons. 299 

Period Parameter Units Minimum Average Maximum 
 

2011-2012 Unit Recharge Rate (cfs/mile/day) 1.4 3.1 3.9 
  Infiltration Rate (feet/day) 0.3 0.6 0.8 

2012-2013 Unit Recharge Rate (cfs/mile/day) 1.2 1.5 2.0 
  Infiltration Rate (feet/day) 0.2 0.3 0.4 

2013-2014 Unit Recharge Rate (cfs/mile/day) - 2.4 - 
  Infiltration Rate (feet/day) - 0.5 - 

2014-2015 Unit Recharge Rate (cfs/mile/day) 1.5 2.0 2.7 
  Infiltration Rate (feet/day) 0.3 0.4 0.5 

Notes: 

Unit recharge rate calculation provided in Appendix B. Infiltration rate calculated using the unit recharge 
rate converted to a volume of recharge per day, then divided by the canal area (canal width assumed 85 
feet). 

 300 
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 301 
Figure 4. Daily unit recharge rates in the Phelps County Canal during the 2011 to 302 
2015 operations. 303 
 304 

3.4. Water Temperature 305 

Water temperature data was collected in the Phelps County Canal during the 2014-2015 306 
recharge operations. Figure 5 shows the water temperatures in the canal and the air 307 
temperatures at the Canaday Stream Plant, NE climate station. The air temperature is 308 
shown to depict when the water level in the canal is below the sensor and the sensor is 309 
reading air temperatures. The canal sensor begins reading water temperature 310 
approximately when recharge operations begin in November, as the temperature stays 311 
relatively constant (without the highs and lows of air temperatures throughout the day). 312 
After deliveries end in February, there are approximately three weeks when the canal is 313 
likely draining and the sensor is reading water temperature. After the canal drains below 314 
the sensor level, the sensor begins reading air temperatures again.  315 
 316 
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 317 
Figure 5. Water temperatures in Phelps County Canal compared to air 318 
temperatures at the Canaday Steam Plant, NE climate station. 319 
 320 

3.5. Groundwater Level Response 321 

The groundwater levels in the beginning of the 2014-2015 recharge season were higher in 322 
comparison to the initial elevations during recharge operations beginning in 2013 and 323 
similar to operations in 2011 and 2012. The water levels for the Program wells, the 324 
CNPPID wells and the TBNRD wells are described further below. 325 
 326 

3.5.1. Program Wells 327 

Groundwater levels in the six Program monitoring wells were 1.5 to 3.6 feet higher at the 328 
commencement of the fall 2014 recharge operations than the fall 2013 recharge 329 
operations. The initial water levels in the fall of 2014 were similar to the levels in 2011 330 
and 2012 when recharge operations began. The start dates of recharge operations 331 
fluctuate each season, so this is not a direct comparison of water levels, but comparison 332 
of the water levels at the beginning of the recharge seasons. Table 5 is a summary of the 333 
beginning water levels for each year of recharge. 334 
 335 
 336 
 337 
 338 
 339 
 340 
 341 
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Table 5. Summary of pre-recharge water levels in Program monitoring wells. 342 

Date* 
Initial Water Level Elevations (feet) 

MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 
9/27/2011 2312.7 2312.4 2304.4 2292.3 2298.7 2320.1 
12/9/2012 2310.2 2309.7 2303.4 2291.8 2297.9 2315.7 
9/18/2013 2306.7 2305.6 2302.4 2289.6 2296.3 2313.4 
11/25/2014 2310.3 2309.2 2303.9 2292.3 2298.4 2315.1 

Change in Elevation  
(2014 value less 2013 value) 

3.6 3.6 1.5 2.7 2.1 1.7 

*These are the days before the deliveries into recharge began. 
 343 
Appendix D includes the floodplain well graphs and a summary table of the water level 344 
increases in all of the Program wells during the period of recharge operations. As shown 345 
in Table D-1 in Appendix D, the water levels in the monitoring wells located on the 346 
terrace (MW-1, MW-2 and MW-6) show a more immediate response during recharge 347 
operations, as these wells are located near the canal. The well levels for the terrace wells 348 
(MW-1, MW-2 and MW-6) increased more than the wells located on the floodplain 349 
(MW-3, MW-4 and MW-5) during the recharge period, which is typical based on 350 
previous years of recharge activities in the Phelps County Canal. The largest increase was 351 
observed in MW-6, which is located adjacent to the Phelps County Canal (Figure 6) with 352 
a water level increase of 2.7 feet from November 25, 2014 (day before recharge 353 
operations began) and February 15, 2015 (last day of recharge deliveries). Note that the 354 
increase in water levels was calculated during the period when canal deliveries were 355 
made and does not reflect changes in well levels due to lagged return flows occurring 356 
after this period.  357 
 358 
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 359 
Figure 6.  MW-6 water level elevations. 360 
 361 
As stated previously in this report, the water levels in the MW-1 and MW-2 wells did not 362 
reach the operational thresholds set forth by the Program during the recharge period. The 363 
water level graphs for MW-1 and MW-2 are shown in Figures 7 and 8, respectively. 364 
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365 
Figure 7.  MW-1 water level elevations. 366 
 367 

 368 
Figure 8.  MW-2 water level elevations.  369 
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3.5.2. CNPPID Wells 370 

There are eight CNPPID wells equipped with recording pressure transducers. Three 371 
wells, C-94, C-97 and C-102, are located between the canal and the river in the vicinity 372 
of lands identified as being potentially sensitive to recharge. Monitoring well level data 373 
for these wells is presented in Figure 9.  374 
 375 

 376 
Figure 9.  C-94, C-97 and C-102 water level elevations. 377 
 378 
Water level graphs of the other CNPPID monitoring wells in the vicinity of the Phelps 379 
County Canal (C-83, C-110, C-114, C-115 and C-116) are provided in Appendix E. The 380 
locations of these wells are shown in Figure 1. Appendix E also contains a summary table 381 
of the water levels in each well during the recharge period. 382 
 383 

3.5.3. TBNRD Wells 384 

There are nine TBNRD monitoring wells. Three of the wells (P-105, P-106 and P-110) 385 
are included in the group of “Overton transect wells” and the remaining six wells (P-101 386 
through P-104, P-132 and P-133) are included in the “Elm Creek transect wells”. The 387 
three Overton transect wells are located in the floodplain between the canal and the river. 388 
Figure 10 shows the water levels in the Overton transect wells. The Elm Creek transect 389 
well water level elevations are shown in Figure 11. Note that well P-104 is located up-390 
gradient of the canal. The water level elevation data summaries for the TBNRD wells 391 
during the 2014-2015 recharge season are included as Appendix F. 392 
 393 
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 394 
Figure 10.  Overton transect well water level elevations. 395 
 396 

 397 
Figure 11.  Elm Creek transect well water level elevations. 398 
 399 
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3.6. Drains 400 

Stage was continuously monitored at four of the drain sites (DL-3, DL-6, DL-7 and DL-401 
9) and weekly staff gage readings were recorded at the remaining five drain sites (D-1, D-402 
2, D-4, D-5 and D-8). Manual readings of weekly staff gage data were also collected at 403 
continuously monitored sites by the ED Office staff. The weekly staff gage readings from 404 
the continuously monitored sites (weekly manual readings are at sites D-3, D-6, D-7 and 405 
D-9) are provided in Appendix G, for comparison with the continuous data. Drain data 406 
graphs for all of the monitored sites are included in Appendix G. The ED Office staff 407 
intends to resurvey the drain level base elevations to check the accuracy of the data for 408 
the 2015-2016 recharge season. 409 
 410 

3.7. Streamflow 411 

Streamflow at the USGS Platte River near Overton, NE station peaked at 15,900 cfs in 412 
June 2015. The high flows in the associated habitat reach of the Platte River were due to 413 
precipitation and snowmelt predominantly from the South Platte River. Although the high 414 
flow event does not impact recharge operations as high flows occurred during the 415 
irrigation season, streamflow data is provided as river levels may impact levels in the 416 
monitoring wells, especially wells in close proximity to the river. A graph of the 417 
streamflow is shown in Appendix H.  418 
 419 

4. CONCLUSIONS 420 

The Phelps County Canal Groundwater Recharge project continued to be successful in 421 
recharging excess surface water flows during the fall of 2014 though the spring of 2015. 422 
Flows in excess of the USFWS target flows were continuously delivered in the canal 423 
from November 26, 2014 through February 15, 2015 for recharge operations. Water 424 
deliveries were measured using the flume at approximately MP 1.6, and allowed to 425 
recharge in the canal up to the check structure at MP 13.3. A total of 4,544 AF of excess 426 
flows were delivered through the flume for use by the NDNR and the Program. The 427 
Program’s portion of deliveries was 2,544 AF, per the water service agreement with the 428 
CNPPID. After evaporative losses were assessed on the canal, the total volume of 429 
deliveries for the Program was 2,542 AF18 during the 2014-2015 season.  430 
 431 
Based on the monitoring well level data collected to-date, there appear to be seasonal 432 
patterns of groundwater level fluctuations near the canal, with levels generally increasing 433 
during the non-irrigation season and decreasing during the irrigation season19. Although it 434 
is assumed a portion of the recharged water discharges into drains between the canal and 435 
the river, it is difficult to evaluate the volumetric impact of recharge operations on drain 436 
levels. Other factors, such as irrigation activities (surface water deliveries and/or 437 
groundwater pumping) and seasonal variations in water supply (streamflow fluctuations 438 
and local precipitation), may govern the groundwater level trends and drain level trends 439 
in this area. 440 
                                                 
18 Volume based on deliveries measured at the flume at approximately MP 1.6 to the check structure at MP 
13.3. 
19 Based on data for the Program wells near the canal, MW-6, MW-1 and MW-2. 
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The Program has completed several years of successful recharge operations in the Phelps 441 
County Canal, and anticipates recharge in the 2015-2016 season. The Program will 442 
continue to monitor groundwater levels during this time. The ED Office intends to 443 
resurvey the drain gage base elevations to check for accuracy before the next recharge 444 
summary report. 445 
 446 
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Table B1:  Summary of unit recharge rate calculations from MP 1.6 to MP 13.3.

Delivery rate into 
canal for recharge 
at MP 1.6 flume 

(cfs)

Volume of 
diversions at the 
MP 1.6 flume 

(AF)

Evaporation 
from canal 

surface (AF)

Precipitation on 
canal surface 

(AF)

Total volume of 
recharge from MP 

1.6-MP 13.3 
(w/precip) (AF)

Unit recharge rate 

per mile (cfs/mile)

(A) (B) (C) (D) (E) (F)

11/26/2014 27.6 54.8 0.84 0.00 53.9 -
11/27/2014 119.8 237.7 0.84 0.00 236.9 -
11/28/2014 137.9 273.6 0.84 0.00 272.7 -
11/29/2014 116.4 230.9 0.84 0.00 230.0 -
11/30/2014 87.9 174.3 0.84 0.00 173.4 -
12/1/2014 30.8 61.0 0.00 0.00 61.0 -
12/2/2014 17.3 34.4 0.00 0.00 34.4 1.5
12/3/2014 24.5 48.5 0.00 0.00 48.5 2.1
12/4/2014 24.4 48.3 0.00 0.00 48.3 2.1
12/5/2014 23.1 45.9 0.00 0.00 45.9 2.0
12/6/2014 22.8 45.2 0.00 0.00 45.2 1.9
12/7/2014 23.3 46.2 0.00 0.00 46.2 2.0
12/8/2014 23.3 46.2 0.00 0.00 46.2 2.0
12/9/2014 23.2 46.0 0.00 0.00 46.0 2.0
12/10/2014 23.6 46.7 0.00 0.00 46.7 2.0
12/11/2014 23.6 46.7 0.00 0.00 46.7 2.0
12/12/2014 23.6 46.8 0.00 0.00 46.8 2.0
12/13/2014 21.0 41.6 0.00 0.00 41.6 1.8
12/14/2014 18.2 36.2 0.00 0.00 36.2 1.6
12/15/2014 16.0 31.7 0.00 8.14 39.8 1.7
12/16/2014 18.5 36.6 0.00 2.21 38.8 1.7
12/17/2014 23.0 45.6 0.00 0.00 45.6 2.0
12/18/2014 23.0 45.6 0.00 0.00 45.6 2.0
12/19/2014 23.0 45.6 0.00 0.00 45.6 2.0
12/20/2014 23.0 45.6 0.00 0.00 45.6 2.0
12/21/2014 23.0 45.6 0.00 0.00 45.6 2.0
12/22/2014 23.0 45.6 0.00 0.00 45.6 2.0
12/23/2014 22.4 44.5 0.00 0.00 44.5 1.9
12/24/2014 22.3 44.2 0.00 0.00 44.2 1.9
12/25/2014 22.5 44.7 0.00 0.00 44.7 1.9
12/26/2014 22.5 44.7 0.00 0.00 44.7 1.9
12/27/2014 22.6 44.8 0.00 1.00 45.8 2.0
12/28/2014 22.1 43.9 0.00 0.00 43.9 1.9
12/29/2014 21.5 42.6 0.00 0.00 42.6 1.8
12/30/2014 20.8 41.4 0.00 1.21 42.6 1.8
12/31/2014 21.1 41.9 0.00 0.00 41.9 1.8
1/1/2015 21.6 42.9 0.00 0.00 42.9 1.8
1/2/2015 21.4 42.4 0.00 0.00 42.4 1.8
1/3/2015 21.5 42.7 0.00 0.00 42.7 1.8
1/4/2015 22.8 45.1 0.00 0.00 45.1 1.9
1/5/2015 22.2 44.0 0.00 0.10 44.1 1.9
1/6/2015 20.1 39.8 0.00 0.00 39.8 1.7
1/7/2015 31.7 62.9 0.00 0.00 62.9 2.7
1/8/2015 28.8 57.1 0.00 0.00 57.1 2.5
1/9/2015 24.4 48.3 0.00 0.00 48.3 2.1

1/10/2015 24.5 48.7 0.00 0.00 48.7 2.1
1/11/2015 24.5 48.5 0.00 0.00 48.5 2.1
1/12/2015 24.5 48.5 0.00 0.00 48.5 2.1
1/13/2015 24.5 48.6 0.00 0.00 48.6 2.1
1/14/2015 24.4 48.5 0.00 0.00 48.5 2.1
1/15/2015 24.3 48.3 0.00 0.00 48.3 2.1

Date
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Delivery rate into 
canal for recharge 
at MP 1.6 flume 

(cfs)

Volume of 
diversions at the 
MP 1.6 flume 

(AF)

Evaporation 
from canal 

surface (AF)

Precipitation on 
canal surface 

(AF)

Total volume of 
recharge from MP 

1.6-MP 13.3 
(w/precip) (AF)

Unit recharge rate 

per mile (cfs/mile)

(A) (B) (C) (D) (E) (F)

Date

1/16/2015 24.4 48.5 0.00 0.00 48.5 2.1
1/17/2015 24.4 48.3 0.00 0.00 48.3 2.1
1/18/2015 24.3 48.1 0.00 0.00 48.1 2.1
1/19/2015 24.3 48.1 0.00 0.00 48.1 2.1
1/20/2015 24.3 48.1 0.00 0.00 48.1 2.1
1/21/2015 24.3 48.1 0.00 0.00 48.1 2.1
1/22/2015 26.2 52.0 0.00 0.00 52.0 2.2
1/23/2015 28.1 55.7 0.00 0.00 55.7 2.4
1/24/2015 25.1 49.7 0.00 0.00 49.7 2.1
1/25/2015 22.3 44.3 0.00 0.00 44.3 1.9
1/26/2015 22.5 44.7 0.00 0.00 44.7 1.9
1/27/2015 28.7 56.9 0.00 0.00 56.9 2.5
1/28/2015 23.6 46.9 0.00 0.00 46.9 2.0
1/29/2015 22.0 43.7 0.00 0.00 43.7 1.9
1/30/2015 26.2 52.0 0.00 0.00 52.0 2.2
1/31/2015 28.1 55.8 0.00 0.00 55.8 2.4
2/1/2015 26.1 51.8 0.00 0.00 51.8 2.2
2/2/2015 26.1 51.8 0.00 2.41 54.2 2.3
2/3/2015 25.9 51.5 0.00 0.00 51.5 2.2
2/4/2015 25.8 51.2 0.00 1.00 52.2 2.3
2/5/2015 26.2 51.9 0.00 0.00 51.9 2.2
2/6/2015 26.1 51.8 0.00 0.00 51.8 2.2
2/7/2015 24.9 49.4 0.00 0.00 49.4 2.1
2/8/2015 23.6 46.8 0.00 0.00 46.8 2.0
2/9/2015 23.2 46.1 0.00 0.00 46.1 2.0

2/10/2015 23.4 46.4 0.00 0.00 46.4 2.0
2/11/2015 23.0 45.6 0.00 0.00 45.6 2.0
2/12/2015 24.2 48.0 0.00 0.00 48.0 2.1
2/13/2015 25.2 50.1 0.00 0.00 50.1 2.2
2/14/2015 24.3 48.2 0.00 0.00 48.2 2.1
2/15/2015 20.3 0.4 0.00 0.00 0.4 -

Total - 4,544 4 16 4,556 -
(A) and (B):  delivery data measured at the flume at MP 1.6, provided by the CNPPID.
(C): Evaporation calculated using methodology in the Feasibility Study, the NRCS-NE-ENG-81 worksheet.
(D): Data from the Canaday Steam Plant, NE climate station.
(E): Columns (B - C + D).
(F): (Column E ÷ 1.9835) ÷ 11.7 miles of canal from the flume at MP 1.6 to the check structure at MP 13.3.
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Table C1:  Daily Canaday Steam Plant, NE climate station temperature and precipitation data.

Avg Temp 
(oF)

Total 
Precip (in)

Avg Temp 
(oF)

Total 
Precip (in)

Avg Temp 
(oF)

Total 
Precip (in)

Avg Temp 
(oF)

Total 
Precip (in)

1 34.5 0.00 13.0 0.00 4.0 0.00 20.5 0.00
2 39.5 0.00 17.5 0.00 17.0 0.00 2.5 0.24
3 55.0 0.00 34.5 0.00 19.0 0.00 19.5 0.00
4 40.0 0.00 28.0 0.00 15.0 0.00 33.5 0.10
5 44.0 0.00 33.0 0.00 3.5 0.01 9.0 0.00
6 48.0 0.00 34.0 0.00 15.5 0.00 28.0 0.00
7 43.5 0.00 34.5 0.00 15.0 0.00 47.5 0.00
8 50.5 0.00 37.5 0.00 7.0 0.00 51.5 0.00
9 46.0 0.00 36.0 0.00 23.5 0.00 46.5 0.00
10 53.5 0.00 22.0 0.00 11.5 0.00 45.0 0.00
11 28.0 0.00 24.0 0.00 22.0 0.00 44.5 0.00
12 12.5 0.00 34.0 0.00 19.0 0.00 28.5 0.00
13 10.0 0.00 44.0 0.00 13.0 0.00 23.0 0.00
14 13.0 0.00 50.0 0.00 16.5 0.00 24.0 0.00
15 22.0 0.03 40.5 0.81 26.0 0.00 19.5 0.00
16 11.5 0.01 24.5 0.22 34.0 0.00 20.5 0.00
17 18.0 0.00 20.0 0.00 43.5 0.00 30.0 0.00
18 10.0 0.00 20.0 0.00 35.0 0.00 17.5 0.00
19 31.5 0.00 24.5 0.00 41.0 0.00 17.5 0.00
20 21.0 0.00 26.0 0.00 41.0 0.00 24.0 0.00
21 23.0 0.00 29.0 0.00 33.5 0.00 36.5 0.00
22 35.0 0.00 34.0 0.00 28.0 0.00 25.5 0.00
23 42.5 0.00 37.0 0.00 28.5 0.00 6.5 0.00
24 42.5 0.00 24.5 0.00 33.5 0.00 18.5 0.00
25 31.5 0.00 28.5 0.00 41.0 0.00 36.0 0.00
26 33.0 0.00 31.5 0.00 38.5 0.00 23.0 0.00
27 24.0 0.00 14.5 0.10 46.0 0.00 8.0 0.00
28 30.5 0.00 15.0 0.00 50.0 0.00 11.5 0.00
29 48.5 0.00 16.0 0.00 49.5 0.00
30 42.0 0.00 7.5 0.12 30.0 0.00
31 -2.5 0.00 33.5 0.00

Average 32.8 - 26.9 - 26.9 - 25.6 -
Total - 0.04 - 1.25 - 0.01 - 0.34

Data obtained from http://climodtest.nrcc.cornell.edu/.

Table C2:  Monthly summary of Canaday Steam Plant, NE climate station precipitation data.
Values in inches

2010 2011 2012 2013 2014 2015
Jan 0.19 0.64 0.02 0.06 0.26 0.01
Feb 0.54 0.28 0.75 1.31 0.45 0.36
Mar 1.89 0.58 0.49 0.52 0.38 0.03
Apr 2.87 3.41 3.34 3.45 1.76 2.92
May 3.46 3.84 1.88 1.99 1.44 3.37
Jun 7.71 3.64 1.36 3.19 9.45 4.19
Jul 2.31 3.91 0.36 0.63 0.6 -

Aug 2.52 5.28 1.52 1.97 5.84 -
Sep 0.7 0.84 0.3 2.47 1.98 -
Oct 0.6 3.83 0.24 2.26 0.77 -
Nov 0.44  T  T 0.7 0.04 -
Dec 0.15 0.59 0.83 0.03 1.25 -

Total 23.4 26.8 11.1 18.6 24.2 10.9

Month
Year

No data from July 2015 through December 2015 available. Data obtained from 
http://climodtest.nrcc.cornell.edu/.

Nov-14 Dec-14 Jan-15 Feb-15

Day of 
Month
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Figure D1:  MW-3 water level elevations. 
 

 
Figure D2:  MW-4 water level elevations. 
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Figure D3:  MW-5 water level elevations. 
 
 
 
 
Table D1. Water level comparison in the Program monitoring wells pre-recharge 
operations and the last day of recharge operations. 

Date 
Water Level Elevations (feet) 

 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 
 11/25/2014 2310.3 2309.2 2303.9 2292.3 2298.4 2315.1 
 2/15/2015 2311.4 2310.3 2304.5 2293.1 2299.0 2317.8 
 Change in level 1.1 1.1 0.6 0.8 0.6 2.7 
 Notes:  Canal deliveries for recharge operations occurred 11/26/2014 through 2/15/2015. Changes in 

water level elevations in the table are calculated during the period of canal deliveries only and do not 
consider lagged return flows that impact well levels after 2/15/2015. 
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Figure E1:  C-83 water level elevations. 
 

 
Figure E2:  C-110 and C-114 water level elevations. 
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Figure E3:  C-115 and C-116 water level elevations. 
 
 
 
Table E1. Water level comparison in the CNPPID monitoring wells pre-recharge 
operations and the last day of recharge operations. 

Date 
Water Level Elevations (feet) 

C-83 C-94 C-97 C-102 C-110 C-114 C-115 C-116 
11/25/2014 2265.5 2308.7 2317.5 2319.5 2332.4A 2333.9 2300.8 2298.8 
2/15/2015 2265.4 2309.5 2318.7 2320.9 2332.8 2333.1 2302.4 2299.1 

Change in level -0.1 0.8 1.2 1.4 0.4 -0.8 1.6 0.3 
Notes:  Canal deliveries for recharge operations occurred 11/26/2014 through 2/15/2015. Changes in water level 
elevations in the table are calculated during the period of canal deliveries only and do not consider lagged return flows 
that impact well levels after 2/15/2015. AThe starting water level elevation for C-110 was taken on 11/10/2014 as 
there was a data gap and no available data on 11/25/2014. 
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Table F1. Water level comparison in the TBNRD Elm Creek monitoring wells pre-recharge 
operations and the last day of recharge operations. 

Date 
Water Level Elevations (feet) 

P-101 P-102 P-103 P-104 P-132 P-133 
11/25/2014 2289.1 2286.7 2299.1 2323.9 2278.6 2278.6 
2/15/2015 2289.9 2287.0 2300.5 2322.6 2279.3 2279.2 

Change in level 0.8 0.3 1.4 -1.3 0.7 0.6 
Notes:  Canal deliveries for recharge operations occurred 11/26/2014 through 2/15/2015. 
Changes in water level elevations in the table are calculated during the period of canal 
deliveries only and do not consider lagged return flows that impact well levels after 
2/15/2015. 

 
 
Table F2. Water level comparison in the TBNRD Overton monitoring wells pre-recharge 
operations and the last day of recharge operations. 

Date 
Water Level Elevations (feet) 

  P-105 P-106 P-110 
  11/25/2014 2330.8 2335.1 2330.4 
  2/15/2015 2330.7 2337.7 2332.6 
  Change in level -0.1 2.6 2.2 
  Notes:  Canal deliveries for recharge operations occurred 11/26/2014 through 

2/15/2015. Changes in water level elevations in the table are calculated during 
the period of canal deliveries only and do not consider lagged return flows that 
impact well levels after 2/15/2015. 
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Figure G1:  Drain DL-3 water level elevations:  continuous recorder data. 
 

 
Figure G2:  Drain D-3 water level elevations:  weekly staff gage readings. 
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Figure G3:  Drain DL-6 water level elevations:  continuous recorder data. 
 

 
Figure G4:  Drain D-6 water level elevations:  weekly staff gage readings. 
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Figure G5:  Drain DL-7 water level elevations:  continuous recorder data. 
 

 
Figure G6:  Drain D-7 water level elevations:  weekly staff gage readings. 
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Figure G7:  Drain DL-9 water level elevations:  continuous recorder data. 
 

 
Figure G8:  Drain D-9 water level elevations:  weekly staff gage readings. 
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Figure G9:  Drain D-1 water level elevations:  weekly staff gage readings. 
 

 
Figure G10:  Drain D-2 water level elevations:  weekly staff gage readings. 
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Figure G11:  Drain D-4 water level elevations:  weekly staff gage readings. 
 

 
Figure G12:  Drain D-5 water level elevations:  weekly staff gage readings. 
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Figure G13:  Drain D-8 water level elevations:  weekly staff gage readings. 
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Figure H1. Platte River streamflow near Overton, NE (USGS Station No. 06768000) from 
January 1, 2010 through July 1, 2015. 
 
 


