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RE:

City of Hailey, Indian Creek Springs, Potential for Increasing Spring Flow
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330.0190

Introduction and Background
The City of Hailey (Hailey) holds multiple water rights authorizing diversion of up to 3.38
cubic feet per second (cfs) from Indian Creek Springs for municipal and power production
uses. The City reports that flow from the springs has declined compared to historic
production. 2013 production, measured at the flow meter at the inlet to the power
production turbine, is approximately 2.1 cfs (90th percentile), and averaged 1.9 cfs over the
year. Hailey engaged SPF Water Engineering to investigate potential opportunities for
increasing spring flow.
This Memorandum is issued in draft form. SPF has already discussed several of the
recommendations with Hailey personnel and at least one has been tried on a temporary
basis. We anticipate that additional investigation by the City will be completed, and then this
Memorandum will be updated and issued in final form if desired by the City.
Figure 1 shows selected background data related to the spring. Spring flow, power
production, precipitation, and Big Wood River flows are graphed.
The following
observations from the data are noted.
1. Spring flow has varied substantially for the period of record (1995 to 2013). Annual
average flow ranged from 31.4 to 54.4 million gallons. This equates to a range of
718 to 1,242 gpm or 1.6 to 2.8 cfs. This flow data is from the flow meter at the inlet
to the power production turbine, as this is the only location where long-term spring
flow data is available.
Note: In September 2013, the level measuring device used to calculate flow over the
weir at the spring collection site was calibrated. Stored data for flow at this site is
available from April 13, 2014 through present (June 29, 2014). Using this flow data
and comparing to flow data for the same period at the flow meter at the inlet to the
power production turbine shows an average flow of 736 gpm (spring collection weir)
versus 959 gpm (inlet to turbine). There may be several explanations for the
difference including flow meter accuracy and/or the 2.3 mile pipeline between the
spring and the turbine being old and not watertight anymore. A quick calibration of
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the turbine flow meter with SPF’s portable flow meter (in October 2013) indicated
that it was reasonably accurate, but an official calibration is recommended. Flow data
at the turbine inlet has been used in this overall analysis to represent spring flow
because there is a long historical record available.
2. Power production data was looked at as a check on the flow meter that measures
spring flows. It should be noted that the power production data did not include data
for many of the months in the period of record, and may be inaccurate for that
reason. However, the power production appears to provide a reasonable check on
the spring flow numbers and they appear to generally track each other. The second
peak in spring flow (2007) is not completely mirrored in the power production data.
3. Annual precipitation totals for three gaging stations in the area are provided. It
appears that spring flows may have some correlation to precipitation and generally
appear to lag precipitation by about two years.
4. Big Wood River flows are also graphed. River flows generally appear to lead spring
flows by one year.
Our overall conclusion from examining the available data is that the perceived decrease
in spring flows may be due to lower levels of precipitation in recent years rather than a
decrease in the capture efficiency of the collection system. This should be kept in mind
when determining how much money and effort is put into spring collection system
improvements.

Figure 1. Indian Creek Spring Flows and other Variables of Interest
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Water Rights Background
A final determination of the City’s Indian Creek Spring water rights was issued in 2012 in the
Snake River Basin Adjudication (SRBA) as the result of negotiations with the Indian Creek
Ranch Owners’ Association (ICROA). ICROA had protested IDWR’s recommendation of the
City’s spring rights and sought to enforce a 1983 agreement between ICROA and the City
concerning minimum stream flows in Indian Creek. The result was a determination that the
City could divert no more than 3.38 cfs from Indian Creek Spring (approximately 1,500 gpm),
with seasonal restrictions by priority date (Table 1).

WR No.

Authorized Diversion Rate (cfs)/Season of Use

Priority
Date

Use
Ja n

Fe b

Ma r

14 - Apr 15 - Apr

2.62

Ma y

8/1/1907

1.72

1.72

1.72

1.72

37-717B

8/1/1907

0.76

0.76

0.76

0.76

37-1216

4/1/1884

0.90

0.90

0.90

0.90

37-7854 7/23/1980

3.38

3.38

3.38

3.38

3.38

3.38

3.38

3.38

3.38

3.38

Total

3.38

3.38

3.38

3.38

3.38

3.38

3.38

3.38

3.38

3.38

0.76

2.62

S e pt

37-717A

0.76

2.62

Aug

4/1/1880

0.76

2.62

Jul

37-296A

0.76

2.62

Jun

0.76

2.62

0.76

Oct

Nov

De c

2.62

Municipal
1.72

1.72 Municipal

0.76

0.76 Municipal

0.90

0.90 Municipal

3.38

3.38

3.38

3.38

3.38

3.38

0.76

Power

Table 1. Indian Creek Spring Water Rights
The Parties (ICROA and the City) also agreed to a protocol for the administration of Indian
Creek Spring and Indian Creek, and certain Indian Creek minimum streamflow targets
outlined in a “Term Sheet” signed November 30, 2011 (copy attached).
As the result of the agreements with ICROA, the City is authorized to divert a maximum of
2.62 cfs (approximately 1,200 gpm) year-round. The City is also authorized to divert a
maximum of 3.38 cfs if the minimum streamflow targets and ICROA’s water rights in Indian
Creek are met (as outlined in the agreement).
The City installed two flumes in Indian Creek in 2013 to comply with the Term Sheet
agreement. Although a complete record of flows in Indian Creek is not available for the
summer of 2013, anecdotal evidence appears to suggest the minimum flows and ICROA
water rights were not available at all times during the irrigation season. Under these
conditions, the City’s rights to Indian Creek Spring would be limited to 1,200 gpm during the
irrigation season (April 15 to October 31) in most years.
Field Investigation
SPF made a site visit to the spring on October 24, 2013. Data collection included the
following:
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1. Discharge measurement at the power turbine using SPF’s ultrasonic flowmeter1 at
10:30 am. Average discharge over a four-minute period was 2.13 cfs, which closely
corresponded to flow indicated by Hailey’s permanently installed flowmeter.
2. Discharge measurement at the spring using Hailey’s Cipoletti weir and “sticking” the
weir with a staff gage in the late afternoon. Based on a weir crest length of 1.98 feet
and head depth of 0.485 feet, discharge is calculated at 2.26 cfs. This flow is 1.12
cfs less than the 3.38 cfs authorized by water rights.
Based on these
measurements, conveyance loss from the collector to the turbine is calculated at
5.8%. This loss rate is low and also near the expected level of accuracy for the two
measurements.
3. Water surface elevation measurements in the collection room, manholes, and six
excavated holes/pits at the spring site. The elevation of the bottom of manholes was
also measured.
Significant root growth was observed in several manholes, particularly in the westerly and
southerly manholes where large trees and willows are present on the perimeter of the
collection field. Hailey personnel confirmed that attempts to remove roots have been made
with varied success and little sustained increase in spring discharge.

1

GE TransPort PT878 Portable Ultrasonic Time Flight Liquid Flow Meter, Serial Number 7140,
Calibrated March 27, 2013.
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Figure 2: Location map.
Collection System
The collection system is depicted in Figure 3. It consists of two main trunks extending from
MH-1 to MH-6 into the collection building, and MH-9 to MH-7 into the collection building.
Perforated collection pipes extending out of the manholes (MH) are depicted in the figure.
Directions of these perforated pipes are approximate based on on-site observations, and
lengths depicted in the figure are arbitrary and therefore inaccurate. Also depicted in the
figure are locations of the six excavated holes and the approximate location where surface
flow was observed in the southwest corner of the project area. The six holes were
excavated by Hailey staff for measuring water levels for comparison to manhole water
levels.
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Figure 3: Indian Creek Springs Collection System
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Visual estimates in several channels in the southwest corner indicated approximately 0.5 to
1.0 cfs of surface flow was leaving the project site. This quantity may be representative of
the amount not captured by the collection system. Surface flow was observed only in the
southwest corner while observations closer to MH2 did not indicate surface discharge.
Water surface elevation and invert profiles are presented in Figure 4 and Figure 5. On the
far left of both figures, and X = 0 feet, is the water surface elevation in the pool below the
weir with water surface elevations progressing upstream, to the pool above the weir and
continuing upstream to the manholes. Water levels in the excavated holes/pits are also
shown.
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In the west side collector system (Figure 4), the following observations are made:







The hydraulic gradient between MH1 to MH3 is relatively steep and flattens from
MH3 to the collector. This is consistent with the observed ground surface gradient.
The water level in the hole near MH2 (92.2 ft) is near the level in MH2, indicating that
this area of the system is collecting efficiently.
The water level in the corner hole (93.7 ft) was 1.2 ft above the level in hole near
MH5 (92.5 ft).
The level in the hole near MH5 (92.5 ft) was 3 ft above the level in MH5 (89.5). This
is a significant elevation difference, possibly indicating the collection system in this
area could be improved.
The level in the hole near MH3 & MH4 (89.4 ft) is below the levels in MH3 (90.0) and
MH4 (88.4). This is not surprising as this hole was excavated near the break in
slope on the west side of the collection field.

Figure 4: Water surface elevation and invert profiles for the system’s
western side.
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In the east side collector system (Figure 5), the following observations are made:






The water level in the corner hole (93.7 ft) was 2.5 ft above the level in MH9 (91.2 ft).
Compare this to the head difference between the corner hole and MH5 (89.5), a
difference of 4.2 feet.
The level in the pit near MH9 (93.4 ft) is 2.2 ft above the level in MH9 (91.2 ft). This
is a significant elevation difference and it appears the collector in the vicinity of MH9
is not collecting efficiently.
The level in the hole near the collector (91.3 ft) is 0.9 ft above the level in the nearest
manhole, MH10 (90.4 ft).

Figure 5: Water surface elevation and invert profiles for the system’s
eastern side.

Recommendations
From the observations and investigation completed, it does not appear that there is a
clear, easy path to increasing spring flow. The decrease in collected spring discharge
may be more attributable to precipitation cycles than to developing inefficiencies in the
collection system. In addition, an investment in improving collection system efficiency to
increase spring flow beyond 1,200 gpm may not be cost-effective if the City’s diversions
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from the spring continue to be restricted (due to water right conditions) by reduced flows
in Indian Creek.
If the City decides to attempt improvements to the spring collection system, the following
are recommended potential approaches. The following recommendations are listed in
order of the ease of implementation, with the idea that different approaches can be tried,
their effectiveness gauged, and either followed up on further, or a different improvement
tried.
1. Lower the weir in the collection building and observe changes in flow rate. It is
possible that the existing weir elevation creates a backwater that impedes collection
efficiency. Note: Brandon Lynch with Hailey recently reported that weir removal was
tested but did not result in any noticeable increase in flow at the turbine flowmeter.
2. Investigate how much root growth in the collection system may be impeding flow.
a. Camera the collection pipes to observe condition and location. Several
collection pipes were observed that did not appear to match construction
drawings. Camera survey should be conducted to confirm collection pipe
location, length, type, extent of root growth and other conditions that could
impede collection efficiency. Map the existing collection infrastructure.
b. Clean collection pipes where root growth or other conditions indicate cleaning
is warranted. Observe changes in flow resulting from cleaning efforts. Hailey
has reported that prior cleaning efforts resulted in little to no flow increase.
We are concerned that cleaning may temporarily increase flow, but that roots
still exist on the exterior of the pipes and will soon resume growth and impede
flows.
c. Based on the results of inspection and cleaning, reconstruct some or all of
the collection system, particularly where root growth is significant.
3. Remove trees and willows from the perimeter of the collection system to reduce
impacts of root intrusion and water lost to plant transpiration.
4. Investigate the status of flowing wells identified on the USGS Quadrangle map
southwest of the spring collection site. Uncontrolled open flowing wells could
potentially lower the local water table and reduce spring water flow.
The following recommendations would involve new construction. Note that additional
planning, permitting, and coordination with IDEQ would be needed prior to implementing
the following recommendations.
5. Install new collection pipes and/or replace existing collectors where collection is not
currently occurring and where the October survey indicated high ground water levels
in the excavated holes.
6. Install a collection system in the lower elevation area west and south of the existing
gallery with a sump and pump to return flow to the existing collection building.
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Theoretically, this alternative offers a potential benefit of capturing water flowing past
the existing collection system.
7. Construct shallow well(s) and pump water into the collection system. This would
likely be useful for short periods of high demand. We expect pumping from shallow
wells would lower the water table in the collection area so that when pumping
ceased, natural flow into the collection system would be reduced until the water table
recovered. However, such efforts should result in a net benefit to spring production
as it would be expected to capture water currently flowing out of the spring area.
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