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Introduction  
 
During the summer and fall of 2012, the Scott River Water Trust performed its 6th year of 

forbearance transactions with adjudicated water users in Scott Valley. The purpose of the 

Water Trust Program is to help improve instream conditions for salmon and steelhead in 

priority stream reaches by getting landowners to forbear all or part of their decreed water 

right in exchange for fair financial compensation. Priority reaches were originally identified 

for the Water Trust in 2007 (Quigley 2007a), with additional reaches added based upon 

known presence of coho salmon, a priority species due to its threatened status.  

2012 Lease Summary 
Nine forbearance agreements (water leases) were completed in 2012. Six of those were 

during the summer juvenile fish rearing period - five on French Creek and one on 

Shackleford Creekɀ and three more on the mainstem Scott River for the fall adult salmon 

migration period (Tables 1 and 2). 

Table 1: Summer Leases for 2012: Tributaries  

Stream / 
Tributary / 
Diversion No.  

Date 
Began 

Date 
Ended 

Flow  
Leased 

(cfs)  

Volume  
Leased 

(acre -feet)  

Distance  
of benefit  

(feet)  

French Creek 
FR48 ** July 18 Sept. 30 0.76 113.0 5,050 
FR47A ** Sept. 13 Sept. 30 0.4 13.6 1,000 
FR36 ɀ Miners Ck*  Aug. 9 

 
Sept. 30 0.25 26.5 2,500 

(+3,500 FC) 
FR33 ɀ Miners Ck*  Aug. 17 Sept. 30 0.4-0.5 40.0 7,000 
FR20 Aug. 31 Sept. 30 0.6 36.0 2,600 
Shackleford Creek  
SH14 ɀ Mill Ck  Aug. 6 Oct. 31 0.7 120.4 4,000 
TOTAL 6 leases 17-86 days 3.1 cfs 349.5 

acre-feet 
25,650 ft.  

(4.9 miles)  

(*,** - adjacent diversions)  

Table 2: Fall Leases for 2012: Scott River 

Stream / 
Diversion No.  

Date  
Began 

Date  
Ended 

Flow  
Leased 

(cfs)  

Volume  
Leased 

(acre -feet)  

Distance 
of benefit  
(miles)  

SR 223-13-D2 
(2 leases) 

Oct. 1 Nov. 13 8-12 cfs 800 47 

SR 196-13-D2 Sept. 25 Nov. 13 1.3 127.4 4 
SR 183-15-D1 Nov. 13 Nov. 23 11.0 220.0 54 
TOTAL  4 leases 

3 sites 
10-43 days ~20-24 cfs 1,147.4 

acre-feet 
54 

miles  
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Monitoring Objectives 

 
The main objectives of the monitoring effort for the Scott River Water Trust are to answer 

the following questions: 

1.) Was the amount of water paid for provided? 

2.) Was there an instream effect on stream discharge and/or pool volume below the 

lease site? 

3.) What was the extent (distance) of downstream impact on flows? 

4.) Was water temperature affected by leases? 

Water Year Type  
Although the previous year was quite wet, the 2012 water year transformed into a DRY 

water year type due to significantly below average rainfall and near average snowpack. 

0ÒÅÃÉÐÉÔÁÔÉÏÎ ÁÔ &ÏÒÔ *ÏÎÅÓ ÆÏÒ /ÃÔÏÂÅÒ ρȟ ςπρρ ÔÏ !ÐÒÉÌ ρȟ ςπρς ×ÁÓ ρσȢωςȱ ÏÒ χωϷ ÏÆ ÔÈÅ 

average for that period, while CallahaÎȭÓ ÒÅÃÏÒÄÓ ÉÎÄÉÃÁÔÅÄ χφϷȢ  !ÌÔÈÏÕÇÈ the average 

water content of the snowpack for 5 sites was 101% on April 1st, it was reduced to 91% by 

May 1 and was only 62% at the lower elevation snowfield site above Etna Creek (CDWR 

2012; USFS 2012).  Runoff into the Scott River dropped below the median average (of 71 

years of record) during much of the water year (Figure 1). Snowmelt caused some spikes 

but by late May, this below median runoff pattern continued through September and into 

the fall.  

 

Figure 1. Scott River runoff during 2012 Water Year, Oct. 1, 2011 to Sept. 30, 2012 

at USGS gage at river mile 21. (USGS 2012)  
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Tributary discharges were similarly low throughout the summer and fall season. Fall rains 

were delayed until late October, with large rain and snow events in late November and 

mid-December finally bringing runoff to above the median (Figure 2). 

 

Figure 2. Scott River runoff from Oct. 1, 2012 through Dec. 31, 2012 

at USGS gage at river mile 21 (USGS 2012). 

 

Lease Locations  
All leases were located within Scott Valley of the Scott River sub-basin of the Klamath River 

basin (Map 1). Separate maps show the more detailed locations of the summer and fall 

leases, respectively, later in this report. Summer leases targeted summer rearing habitat for 

juvenile coho salmon and steelhead trout in priority tribut aries, while fall leases targeted 

adult upstream passage and spawning habitat on the mainstem Scott River, initially for 

Chinook salmon and later for coho salmon. 
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Map 1. Locations of Summer & Fall Water Leases 
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Methods  
The Monitoring Program for the Water Trust was first outlined five years ago (Quigley 

2007b). Refinements and updates in methods are made each year, as described in the 

annual monitoring reports prepared for the Water Trust by the Siskiyou Resource 

Conservation District (RCD) staff (e.g., Yokel 2011). In 2012, independent contractor , Peter 

Thamer, monitored water temperature and stream flow before and after these 

transactions, and independent contractor, Sue Maurer, snorkeled and dived reaches to 

evaluate fish presence. For two specific transactions (FR48 and SR223-13-D2), fish habitat 

parameters were measured and photopoints were taken by Maurer and Thamer, using field 

monitoring protocols proposed by consultants to the National Fish and Wildlife Foundation 

(NFWF) for the second year of a special pilot program (Holmes et al. 2011). 

Stream Flow 
Instantaneous streamflow was measured before and after each lease using the 

FlowTracker HandheldȤADV by SonTek/YSI. This flow meter is the same model used by the 

California Dept. of Water Resources (CDWR) Watermaster and is known for high precision 

in low flow ranges (down to 0.001 m/s). Flow measurements are performed at hydrologic 

control points (e.g., pool tail out) with uniform laminar water velocities along a 

crossȤsection, following USGS standard methods (Rantz 1982, Yokel 2009.)   

For the ÆÁÌÌ ÌÅÁÓÅ ÁÔ 9ÏÕÎÇȭÓ $ÁÍȟ ×Å ÒÅÌÉÅÄ ÏÎ ÔÈÅ 3ÉÓËÉÙÏÕ 2#$ȭÓ ÓÔÒÅÁÍÆÌÏ× ÇÁÕÇÉÎÇ 

system to provide streamflow data. The RCD maintains streamflow gauges throughout the 

Scott River watershed. One of these gauging stations is immediately below the dam at River 

Mile 46.5. These stations utilize Onset HOBO Water Level Loggers (U20Ȥ001Ȥ01) to 

measure continuous streamflow. The level loggers were placed in vented PVC tubes 

attached to a T Post and staff gage. The devices were set into the deepest section of a pool. 

Pressure transducers were used to collect 15 minute water level data at each location. The 

collected data was ÃÏÎÖÅÒÔÅÄ ÔÏ ÒÉÖÅÒ ÓÔÁÇÅ ÕÓÉÎÇ ȰÂÁÒÏÍÅÔÒÉÃ ÃÏÎÖÅÒÓÉÏÎ ÃÏÍÐÅÎÓÁÔÉÏÎȱ ÉÎ 

Hobo Water Pro (Onset Computer Corporation). Barometric data is collected at a location 

on the Scott River mainstem and a location in Kidder Creek. USGS methodology was applied 

to develop rating curves for each location (Buchanan 1969). 

Two streamflow gauging stations were installed for the summer lease in French Creek at 

FR48 - one just below the POD and one near the end of the reach. These stations were set 

up following the same protocols as the RCD streamflow gauging system, the only difference 

being that Solinst Water Level Loggers were used instead of Onset HOBO Water Level 

Loggers. A Solinst Barometric Logger was deployed near the FR48 POD to ensure that local 

barometric data would be used to convert the water level logger data for that lease.  

Flow data were also available from the DWR gage located on lower French Creek, and 

preliminary flow data were available for the DWR gages on South and East Fork.  The 
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Watermaster, for the Scott & Shasta Valleys Watermaster District, also provided 

streamflow and diversion-flow estimates near PODs that were being considered for leasing, 

to help the Water Trust assess the relative flow benefit during the season. 

Diversion Flow  
In streams where the Watermaster does not measure diversion amounts, the contracted 

field technicians validated the amount of flow being diverted before and after the 

transaction. Flow measurements within the ditch are taken to determine the net diversion 

amount (if a flow bypass is involved).Often flow measurements were taken in-stream, 

below where the fish bypass flows entered the stream, before and after the transactions, to 

evaluate the transactionȭs effect on stream flow. Ideally, a weir structure is available as the 

point of most accurate measurement. In 2012, Watermaster John Clements verified 

diversion flow for SH14, FR20, FR33, FR36, FR47A, and FR48. Whatever method of 

Diversion Flow evaluation was used is noted in the Results section, under Lease Event 

Summary.  

Stream Temperature  
Onset HOBO Water Temp Pro v2 Loggers were utilized to collect 30 minute water 

temperature data at each location. Data loggers were placed in targeted fish habitat, such as 

pools, on a site-specific basis. The water temperature loggers were calibrated in both an ice 

and air ÂÁÔÈ ÁÎÄ ÔÈÅ ÃÁÌÉÂÒÁÔÉÏÎ ÄÁÔÁ ×ÁÓ ÁÎÁÌÙÚÅÄ ÔÏ ÉÎÓÕÒÅ ÅÁÃÈ ÄÅÖÉÃÅȭÓ ÁÃÃÕÒÁÃÙȢ 7Å 

attempted to place the devices instream a minimum of 24 hours prior to the water leases in 

order to collect one period of diurnal temperature fluctuations, which was not always 

possible. Excel 2010 spreadsheets were used to develop daily minimum, maximum, and 

average water temperature data. 

Aquatic Habitat  
For the summer lease at French #48 and the fall lease at 9ÏÕÎÇȭÓ $ÁÍ, additional aquatic 

habit parameters were monitored, following pÒÏÔÏÃÏÌÓ ÉÄÅÎÔÉÆÉÅÄ ÉÎ ÔÈÅ ÄÒÁÆÔ Ȱ.&7& 

Natural Resource Conservation Service Conservation Innovation Grant (CIG) Instream Flow 

FÉÅÌÄ -ÏÎÉÔÏÒÉÎÇ 0ÒÏÔÏÃÏÌÓȱɉHolmes et al. 2012). Stream transects (crossȤsections) were 

placed at uniform units along the reach of interest, and in additional habitat units selected 

using professional judgment. These stream transects were set up to evaluate the changes in 

pool volumes, and to evaluate the relationship between streamflow and available habitat. 

Results are described in a separate report by the NFWF consultants (Nichols et al. 2013). 

NFWF CIG Project:  
.&7&ȭÓ ÃÏÎÓÕÌÔÁÎÔȟ Rankin Holmes, assisted in setting up ÔÈÉÓ ÓÐÅÃÉÁÌ ÐÒÏÊÅÃÔȭÓ monitoring 

equipment for the summer lease at FR48 and the fall lease at Scott River 183-15-D1 

(SR183). These two leases were used as case studies for the NFWF CIG project, so 

additional aquatic habit parameters were monitored, following protocols identified in their 
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draft Instream Flow Field Monitoring Protocols (Holmes 2012). As these methods were 

ÂÅÙÏÎÄ ÔÈÅ 7ÁÔÅÒ 4ÒÕÓÔȭÓ ÎÏÒÍÁÌ ÍÏÎÉÔÏÒÉÎÇ ÐÒÁÃÔÉÃÅÓȟ ÔÈÉÓ ÒÅÐÏÒÔ ×ÉÌÌ ÎÏÔ ÐÒÏÖÉÄÅ ÍÏÒÅ 

than a cursory description below of what this project performed.  

Summer Lease FR48 Monitoring Approach:  

One day was spent reviewing  monitoring protocols, developing site plan, and familiarizing 

the contracted technicians with monitoring equipment, followed by a day onsite; setting up 

flow stations,  setting up habitat transects, deploying HoboTemps, and developing 

monitoring schedule. The focus of this lease was to improve summer rearing habitat for 

coho, which influenced monitoring site selection to include pools.  

Habitat: 11 habitat transects - to monitor changes in available habitat relative to flow.   
Flow: 2 stations - at top and bottom of reach, to record water level every 30 min. 
Temperature: 5 HoboTemps were deployed in: 

Targeted Fish Habitat:  
- 2 in pool below the POD, to monitor pool temperature stratification,  
- 2 more in separate pools created by beaver dams in the lower section of 

the reach  
USGS Protocol: 

- 1 in riffle below the 0/$ȟ ÔÏ ÍÏÎÉÔÏÒ Ȭ×ÅÌÌ ÍÉØÅÄȭ ×ÁÔÅÒ ÔÅÍÐÅÒÁÔÕÒÅÓ 
 

Fall Lease SR183 ɀ 9ÏÕÎÇȭÓ $ÁÍ Monitoring Approach:  

Rankin Holmes selected monitoring locations and helped field technicians set up the 

monitoring equipment for this fall lease. The focus of this lease was to improve fish passage 

for incoming Chinook salmon, so the habitat cross-sections were specifically located on 

riffle  crests or shallow runs that could be a potential barrier to fish passage.  

 
Habitat: 5 habitat transects 
Flow: RCD Flow station F1 (Below SVID) and F2 (near end of reach).  

- Flow calculation in ditch ɀ post lease, to verify diversion Q.  
Temperature: none 
 
Results for this project can be found in the report by NFWF consultants (Nichols et al. 
2013)  
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Results: Summer Leases  

French Creek & Miners Creek Leases:  
 
The five summer leases in French Creek and its tributary, Miners Creek, are shown on Map 
2. Note that the bright blue lines indicate estimated habitat benefit downstream of the 
leases, which extend at the minimum to the next unleased diversion. 
 

French Creek ɀ Lower - FR48 
Diversion Site: Lower French Creek: Diversion #48  
Date Lease Began: July 18th, 2012    Date Lease Ended: September 30, 2012 
Water Right: 0.76 cfs, 7th Priority (French Creek Decree) 
Diversion Amount at Start of Lease: 1.10cfs (verified by Watermaster)  
Leased Amount: 100% 
Stream Discharge at Start of Lease: 6.07 cfs    After lease: 6.88 cfs  
Fish Species Present: Steelhead/rainbow trout, coho salmon, dace. Adult coho spawning 
redds were observed in lower French Creek in fall 2011 (Franklin 2012). See juvenile fish 
survey summary below (Maurer 2012c). 
Downstream Benefit: To at least the mouth of French Creek (1,300 feet), and next diversion 
site in the Scott River (5,050 feet downstream) (Yokel 2010.) 
 

Transaction Event Summary:  

On the day of the transaction, 7/18, Watermaster John Clements confirmed diversion rate 

at fish screen weir to be 1.10 cfs at 9:40 am. At 10:20 am, the second headgate was 

ratcheted down to slowly reduce flow into ditch, as the first step in fish rescue. Once the 

headgate was closed, Mary Olswang of CDFW and 2 AmeriCorps interns shocked and 

rescued fish from the section of ditch between the POD and the fish screen (Table 3). At 

12:50 pm, the fish rescue was completed and the upper headgate at the POD was closed 

and sealed with plastic and rocks so that no water would enter the ditch. From this point 

on, the headgate remained closed and sealed for the duration of the lease.  

Table 3: Fish rescued from section of ditch between POD and fish screen (CDFW data) 
 

Species Number Rescued (size)  Mortalities  

Coho 2   
(72 & 65 mm) 

0 

RT/SH 29 1 

Dace 7 1 

  
The water temp in the ditch was 15°C and 17°C in the screen site, CDFW noted. 
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Map 2.  French Creek & Miners Creek Lease Sites 
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Figure 3. Monitoring locations for FR 48, including CIG project transects (Nichols et al. 2013) 

As this lease was part of the NFWF CIG project, additional aquatic habit parameters were 

monitored at various locations (Fig. 3), following protocols identified in the draft manual 

by Holmes et al. 2012. Results are reported separately by Nichols et al. 2013. 

Issue with Ditch and CIG monitoring:  

All CIG monitoring equipment was set up on 7/13, 5 days before the lease. At this point, the 

ditch had already been closed down by the landowner and all diverted flows were re-

entering the stream, 500 ft. below the POD, by way of the fish bypass pipe, which entered 

the stream beneath the water surface. We did not know that this pipe was transporting the 

ditch flow into the stream until Sue Maurer noticed fish grouped around the fish bypass 

pipe ÄÕÒÉÎÇ ÈÅÒ ȬÐÒÅ-leaseȭ dive the morning of the scheduled transaction. Not knowing that 

the ditch had been closed down before the scheduled transaction date, we set up 

monitoring equipment in locations that were already being affected by the incoming ditch 

flow. For the CIG monitoring project, this oversight, and lack of communication by the 

landowner, limited our ability to effectively monitor the total instream benefit of the 

transaction.  Flow Station A, Habitat Transects A and B, and HoboTemp 3 (riffle below 


