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R-C POND AND CHRISTOPHER CREEK RESTORATION PROJECT 

EXECUTIVE SUMMARY: 

Project Overview: 

The R-C Pond and Christopher Creek Restoration Project initiative is aimed at 

revitalizing and preserving aquatic ecosystems, enhancing recreational fishing 

opportunities, and providing conservation education at the Grand Canyon Council Boy 

Scouts of America's R-C Scout Ranch in Gila County, near Payson. The project 

involves restoring the deteriorating R-C Scout Ranch pond, rejuvenating Christopher 

Creek, and creating model desert fish habitats to support native species. 

Background: 

Originally conceived as a fish pond restoration and youth conservation education 

endeavor, the project expanded to include stream restoration possibilities. Discussions 

with the Arizona Council Trout Unlimited and the Arizona Game and Fish Department 

highlighted the potential to create a desert fish habitat for Roundtail Chub and Longfin 

Dace, while also restoring Christopher Creek as a blue-ribbon fishery for recreational 

Gila trout. 

Project Phases: 

The project is divided into three phases: 

Evaluation and Feasibility: 

In Spring 2020, the R-C Scout Ranch pond was transformed into a healthy, fishable 

pond by removing sediment, cattails, and invasive vegetation. Spawning beds were 

created, and the pond was restocked with Roundtail Chub. Access pathways were 

improved, and road drainage enhancements were made. 

Pond Restoration, Pipeline, and Spring-box Replacement: 

The second phase involves comprehensive restoration of the R-C pond, including 

draining, dredging, and restocking with native species. Infrastructure improvements, 

includes replacing the pipeline and spring box. Pond embankments were reinforced to 

prevent erosion. 

Christopher Creek Restoration: 

The final phase encompasses the restoration of approximately half a mile of Christopher 

Creek. This involves stream structures for habitat enhancement, erosion controls, and 

habitat expansion by directing spring outflows upstream to create additional riffle 

habitat. 
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Goals: 

The project's goals for the next five years are: 

Ecological: Establish healthy aquatic ecosystems, protect native fish habitats, and 

restore creek banks and water quality. 

Educational: Provide conservation education opportunities for both summer camp 

attendees and year-round school programs. 

Recreational: Enhance fishing opportunities for youth and adults by improving pond 

and creek conditions. 

Management: Create a multi-stakeholder group to maintain physical changes, ensuring 

ongoing education and recreational programs. 

Objectives: 

The project's objectives include: 

• Addressing erosion and non-native plant invasion. 

• Offering year-round conservation education programs. 

• Preventing livestock and elk damage to riparian areas and water quality. 

• Establishing recreational fishing opportunities. 

• Restoring Christopher Creek with soil pockets and native species, creating a 

blue-ribbon trout fishery. 

Solutions: 

The project has implemented a range of solutions, including: 

• Clearing, dredging, and restocking the R-C pond with native fish species. 

• Improving road drainage, pedestrian access, and pond embankments. 

• Installing erosion controls to reduce runoff and protect trout habitat. 

• Rebuilding pipelines, spring boxes, and creating new access points for fishing. 

Years of Benefit: 

The project is envisioned as a multi-year endeavor with ongoing benefits such as: 

• Regular conservation education classes for summer camp and school programs. 

• Maintenance by scout groups, fishing clubs, and schools to sustain 

improvements. 

• Controlled public access to the pond and creek, considering camp schedules and 

fees. 

By implementing these initiatives, the R-C Pond and Christopher Creek Restoration 

Project aims to create sustainable ecosystems, enrich education opportunities, expand 

recreational fishing, and foster collaborative stewardship among various stakeholders. 
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R-C POND AND CHRISTOPHER CREEK RESTORATION 

PROJECT OVERVIEW 
 

 

Background  
 

This project began as a possible fish pond restoration, youth conservation education, 

and a youth recreational fishing opportunity on the Grand Canyon Council BSA (GCC)’s 

R-C Scout Ranch, Gila County near Payson.  

In 2018, several members of the Arizona Council Trout Unlimited (AZTU) in discussion 

with GCC, identified R-C Scout Ranch pond’s great potential for youth recreational 

fishing opportunities, and the stream restoration possibilities.  

The Grand Canyon Council, Boy Scouts of America owns and operates R-C Scout 

Ranch as a summer camp. The camp is in Gila County along Christopher Creek. 

Infrastructure at the camp includes a pond utilized for fishing, a spring head diversion 

and circa 1946 pipe works that carry water across the creek to the pond. The spring and 

pond infrastructure are near the end of their useable lifespan and are deteriorating. The 

pond filling with sediment, and becoming over taken by emergent vegetation became 

shallower making it nearly unusable. In addition, the spring box, pipeline, and support 

structure for the pipeline are leaking and need frequent repair. 

Through subsequent discussions with the Arizona Game and Fish Department (AZGFD) 

Aquatics managers, and consultation with U.S. Fish and Wildlife Service, we quickly 

realized we could create a model desert fish habitat for a refuge population of Roundtail 

Chub and Longfin Dace, while providing youth conservation education and recreational 

fishing opportunities.  

Additional prospects included approximately half-mile reach of Christopher Creek 

stream restoration opportunity that would create a “blue-ribbon” fishery and allow 

stocking of recreational Gila trout.  

To help Identify additional problems, challenges, and opportunities, and map a project 

strategy, we engaged Natural Channel Designs (NCD), a Flagstaff, AZ environmental 

consulting firm. NCD laid out an overall plan we subsequently divided into three phases:  

• Evaluation and feasibility; 

• Pond restoration, pipeline, and spring-box replacement; and,  

• Restoration of approximately one-half-mile of Christopher Creek into a “blue-ribbon” 

fishery able to support a year-round population of recreational native Gila Trout.  
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Evaluation and Feasibility:  

In Spring 2020, we begun the pond transformation by renovating and restoring the 

existing R-C Scout Ranch fish pond into a healthy, fishable pond. We drained, dredged, 

burned, poisoned, and removed cattails, created spawning beds, and refilled the pond.  

Pond restoration, pipeline, and spring-box replacement:  

We have since:  

• Drained, burned, dredged, poisoned, and mechanically removed cattails from 3/8 

AC± R-C pond; 

• Refilled pond and added spawning beds to the shallow portion of pond 

• Restocked the pond with a recovery population of Endangered Species Act (ESA) 

threatened Roundtail Chub 

• Cleared over 800 liner feet of brush, from pond perimeter 

• Improved pedestrian pond access 

• Graded 850 ft of road, and dug 850 ft of drainage ditch improving road drainage, 

diverting rain-water run-off, adding water bars and other grading improvements, 

including rip-rap along road.  

• Improved the pedestrian pond access, adding 150 ft crushed gravel pathways, 

cleared brush 

• Restored and strengthened eroding pond and stream embankments with 300 cu yds 

of earthen fill and riprap along 150 ft length 

• Reseeded and added 150 ft environmental erosion control fabric 

These actions have created, protected, and help maintain a model intact healthy aquatic 

ecosystem supporting desert fish habitats. To further enhance this model desert-fish 

habitat, we will plant milkweed fostering additional erosion control, and help attracting 

Monarch butterfly; stock Chiricahua leopard frog, an EPA threatened amphibian; and 

finally, we will add EPA threatened narrow-headed garter snakes. This model desert 

fish habitat will play the pivotal role in youth education programs. Additionally, these 

changes will make the pond more accessible to all anglers. 

Winter 2022-23, we plan repair and replacement of the pipeline and spring box, 

completing the second phase of this project.  

Christopher Creek Restoration: 

The final phase of this project is the Christopher Creek restoration work. This project is 

extensive. 

Natural Channel Design’s work plan, thorough a geomorphic evaluation identified and 

established the feasibility of Christopher Creek restoration. Among NCD’s findings are  

• The habitat potential for this reach of Christopher Creek is very high because of the 

relatively large spring flow available for both the pond and stream channel. The 
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camp can keep the Pond water quality quite high with only a portion of the spring 

output and redirect the remaining output to the channel maintaining it in a perennial 

condition, keeping aquatic life alive through low-flow periods. 

• All proposed stream structures provide hiding habitat at low discharge or preserve 

current habitat by stabilizing in place. All structures we add will utilize native rock or 

logs. We may import some larger rocks. Detail drawings of the various structures are 

in the attached drawings. 

• Finally, NCD recommends that we direct the springbox outflow upstream in the 

channel to the property line to “wet up” an additional 260-feet± of riffle habitat and 

potentially a large bedrock pool just upstream of the property line. This would 

provide a larger habitat area with a relatively small investment in infrastructure. 

• Install fencing along property line and build cattle/elk exclosure to protect and 

prevent riparian degradation and fecal contamination. 

• Mitigate future damage by installing erosion controls that will reduce runoff and 

associated turbidity while hardening access points for trout stocking and other 

recreational use.  

Once the work is complete, AZGFD will stock native, non-recovery, recreational Gila 

trout. 

Completion of this work will establish a recreational year-round fishery capable of 

sustaining a holdover population of trout and provide a blue-ribbon quality trout water.  

Goals 
This plan establishes ecological, educational, recreational, and management goals for 

the next 5 years:  

• Ecological: Eliminate roadway erosion and other soil erosion runoff into stream, and 

create a model desert fish habitat and refuge populations of native roundtail chub 

and longfin dace in the R-C Scout Ranch Pond. Eliminate livestock fecal 

contamination and riparian habitat degradation. Stock native, non-recovery, 

recreational Gila trout in Christopher Creek. Provide additional native habitat and 

plant milkweed fostering additional erosion control, and help attracting Monarch 

butterfly; stock Chiricahua leopard frog, an ESA threatened amphibian; and add ESA 

threatened narrow-headed garter snakes. 

• Educational: Provide conservation education opportunities for both summer camps 

as well as a year-round opportunity for Arizona school youth. 

• Recreational: Enhancing the pond as well as restoration of Christopher Creek will 

increase recreational fishing opportunities for both youth and adults.  

• Management: Establish a multi-stakeholder group, e.g., scout troops, fishing clubs, 

schools, etc. to accomplish the ecological, educational, and recreational goals to 

maintain the physical changes, and insure continuing educational and recreational 

programs.  
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Objectives 
Our objectives are multiple-fold: 

• Stop and arrest the road and pond bank erosion, and stop non-native plant invasion  

• Provide year-round conservation education opportunities for summer camp youth 

and year-round school programs 

• Exclude livestock and elk that wander onto the property and damage fragile riparian 

species and contaminate the water with fecal coliform.  

• Establish youth and adult recreational fishing opportunities  

• Restore the .53-mile reach of Chirstopher Creek above the box canyon by installing 

soil pockets and planting native species.  

• Create a blue-ribbon reach of Christopher Creek providing a year-round trout fishery 

using recreational native Gila trout. 

• Mitigate future damage by installing erosion controls that will reduce runoff and 

associated turbidity while hardening access points for trout stocking and other 

recreational use.  

Statement of Problems/Causes 
The problems encountered on R-C Scout Ranch stem from erosion, neglect and 

ordinary wear and tear requiring replacement. The problems we identified are:  

• Erosion of roadway into R-C Pond and Christopher Creek 

• Erosion of Pond bank into Christopher Creek 

• Erosion of pond bank into pond 

• Degradation and erosion of spring box and spring head diversion 

• Degradation and failure of circa 1946 pipeline. 

• Fecal contamination and riparian degradation by cattle who meander in from 

adjacent National Forest lands 

Statement of Solutions 
The solutions that we identified include number of projects we previously identified in 

the section entitled “pond restoration, pipeline, and spring-box replacement.” 

Among the solutions are: 

• drained, burned, poisoned, and mechanically removed cattails from R-C pond; 

• added spawning beds to the pond;  

• restocked the pond with recovery population of roundtail chub; 

• divert rain runoff from road by additional grading and drainage ditch construction; 

• improved pedestrian pond access by adding 150 feet of crushed gravel pathways, 

cleared brush, etc. 

• seeded and added 150 foot of environmental erosion fabric along the pond bank. 

• Road improvement and hardening of access to support AZGFD Trout stocking for 

Christopher Creek 
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• Install fencing along property line and build cattle/elk exclosure to protect and 

prevent riparian degradation and fecal contamination. 

Statement of Project Years of Benefit to the Resource and 
General Public  
We identified this project as a multiyear project and consequently we need several 

phases to complete the work. During our evaluation, we identified the following things 

necessary for the ongoing project: 

• annual conservation education classes during both summers camp and the 

academic year; 

• ongoing maintenance by scout groups, fishing clubs, and schools to keep and 

maintain the new improvements; 

• allow new public access to R-C pond, and improved Christopher Creek. 

Allowing public access, presents problems that are unavoidable. Among these problems 

are: 

• no access allowed when camp is in session,  

• no personal vehicles allowed on site, and finally,  

• require registration and an optional rod fee to limit access, know who is on the 

property, and defray some expenses of public access. 

We can enhance the pond can by encouraging vegetation growth (grasses) around the 

embankment limiting sediment runoff into the pond. We can better manage area foot 

traffic by creating a gravel path with several rock casting platforms around the pond 

edges providing anglers with a focused access site to the pond edge. Finally, we can 

strengthen the outflow area with a rock rundown below the pipe outlet preventing further 

erosion and creating a designated overflow channel in case the pipe becomes blocked 

with debris. 
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1Earaly Picture of overgrown pond 

 

2Aging pipeline 
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3 Spring Box 
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4 Christopher Creek looking downstream, post highwater event 



 

Project Location & Environmental Contaminant Information 

FY 2024 
 

Project Location Information: Christopher Creek, R-C Scout Ranch 

1. County: Gila 2. Section(s): 26 3. Township: 11N 4. Range: 12E 

 

  5. Watershed:  Salt 

  6. 8 or 10 Digit Hydrologic Unit Code (HUC):        

  7. Name of USGS Topographic Map where project area is located:  Promontory Butte 

  8. State Legislative District:  01     

     (Information available at: https://redistricting-irc-az.hub.arcgis.com/pages/official-maps 

  9. Land ownership of project area:  Private 

10. Current land use of project area:  Youth camp 

11. Size of project area (in acres):  88± 

12. Stream Name:  Christopher Creek 

13. Length of stream through project area: .53± 

14. Miles of stream benefited:  .53 miles± 

15. Acres of riparian habitat:  32 acres± will be: 

        Enhanced 

       Maintained 

       Restored 

       Created 

16. General description and/or delineation for the area of impact of the project within the watershed. 

Restore, repair and enhance the creek and riparian area that will improve the habitat quality, sustainability of the 

stream, and support a year-round fishery for recreational native Gila trout.  

 

 

17. Provide directions to the project site from the nearest city or town.  List any special access requirements: 

19887 E AZ Highway 260, Payson, AZ 85541 ; Milepost 271.5. Contact Camp Ranger: Craig Burkholder, 928-478-

4500  

Environmental Contaminant Location Information 

 

1. Does your project site contain known environmental contaminants? YES  NO  If yes, please identify the 

contaminant(s) and enclose data about the location and levels of contaminants:       

 

2. Are there known environmental contaminants in the project vicinity? YES  NO  If yes, please identify the 

contaminant(s) and enclose data about the location and levels of contaminants:       

 

3. Are you asking for Arizona Water Protection Fund monies to identify whether or not environmental contaminants 

are present? YES  NO 

 

 

 
 

 



Christopher Creek Restoration Project 

Scope of Work 
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[TASK # 1 

 

Task Title: Stream Enhancements - Rock Vane Channel/Bank Protection 
 

Task Description: Enhance and create six-geomorphic areas for stream enhancements. These 

riffles and pools are the areas where we will excavate as needed, add various materials, such as 

rock barbs, cross-vane weirs, create log overhangs, add boulder rock clusters, and install rock 

sills and toe rock. Additional work includes fence repair and debris removal.  

 

Task Purpose/Objective: Restore the headwater sections of Christopher Creek to a healthy 

aquatic habitat. These enhancements will create a sustainable habitat allowing for the 

reintroduction of recreational Gila trout and restore youth and recreational fishing.  

 

Deliverable Description: Create Stream enhancements  

 

Deliverable Due Date: Fall 2024 to Spring 2025 

 

Responsible Personnel: Josh Criswell 

 

Task Cost (rounded to the nearest dollar):  $135,249 

 

-------------------------------------------------------------------------- 

TASK # 2 

 

Task Title: Construction of new upstream pipeline 

 

 

Task Description: Install a water pipeline upstream of the existing spring, creating an additional 

240-feet of aquaculture habitat during summer dry periods 

 

Task Purpose/Objective 

Purpose is to increase the size of available habitat during dry periods when Christopher Creek does 

not have seasonal flow. A new upstream pipeline from the existing spring box, would be installed 

to provide water to a ~240-foot section of bedrock pools.  

Deliverable Description:  

Install 280 LF of 6-inch PVC pipe to an upstream pool.  

 

Deliverable Due Date 

Spring 2024 

 

Responsible Personnel: Josh Criswell/ Rod Buchanan  

 

 

Task Cost (rounded to the nearest dollar):   $18,139 

 

-------------------------------------------------------------------------- 



Christopher Creek Restoration Project 

Scope of Work 

2 

TASK # 3 

 

Task Title: Springbox Reconstruction  
 

Task Description: Construct new springbox approximately 3-ft perimeter from the existing spring 

box, encompassing all existing structures within a single structure. Remove existing structures 

upon completion of new spring box.  

Task Purpose/Objective 

The existing spring box is in poor condition. The original spring box went dry as the spring outflow 

migrated away from the original structure. The newer structure has been undermined and spring 

flow passes below the walls in several areas. Building the new structure and keying the walls into 

12-18” bedrock are key factors in replacement of this spring box.  

Deliverable Description 

New spring box and pipeline connections 

 

Deliverable Due Date 

Fall 2023 

 

Responsible Personnel: Josh Criswell, Rod Buchanan, and contractor Ken Richter.   

 

 

Task Cost (rounded to the nearest dollar):   $10,931 

 

-------------------------------------------------------------------------- 

TASK # 4 

 

Task Title: Pond Pipeline Reconstruction 

 

 

Task Description: Install a water pipeline from the existing spring, replacing the aging, leaking, 

failing circa 1946 metal and PVC aerial pipeline with a new underground pipeline.  

 

Task Purpose/Objective 

Purpose is to increase the size of available habitat during dry periods when Christopher Creek does 

not have seasonal flow. A new upstream pipeline from the existing spring box, would be installed 

to provide water to a ~240-foot section of bedrock pools.   

Deliverable Description 

 

 

Deliverable Due Date 

 

 

Responsible Personnel  

 

Task Cost (rounded to the nearest dollar):   $57,106 

 



Christopher Creek Restoration Project 

Scope of Work 
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TASK # 5 

 

Task Title: Pond Enhancements  
 

Task Description: Smooth hillside next to pond and fill with material and top soil. Install double 

net erosion control fabric over pond hillside, install sedge plugs in hillside (harvested onsite), and 

spread seed over entire hillside area. Install crushed gravel pathway adjacent to hillside and along 

pond.  

Task Purpose/Objective 

The banks of the pond are relatively bare of vegetation with a heavily utilized trail along the edge. 

The bare banks regularly erode into the pond from roadway runoff and the bare hillside. Planting 

native grasses and sedges along this hillside and adding a crushed gravel path will stop the hillside 

erosion and help prevent soil erosion into the pond  

Deliverable Description 

Pond hillside enhancements and walkway improvement 

 

Deliverable Due Date 

Fall - Winter 2023 

 

Responsible Personnel: Josh Criswell, Rod Buchanan, and contractor Ken Richter.  

 

 

Task Cost (rounded to the nearest dollar):   $9,837 

 

-------------------------------------------------------------------------- 

TASK # 6 

 

Task Title: Road Grading / Drainage 

 

 

Task Description: Regrade 830-ft of roadway and clean or create ditch along a very steep 14% 

grade. Create seven bars, and add one water crossing along this stretch of dirt roadway.  

 

Task Purpose/Objective 

Purpose of this grading work is to divert the winter and monsoon rain runoff from eroding and 

destroying the roadway and adding soil erosion into the pond and stream.  

Deliverable Description 

Road Grading and Road Drainage Work 

 

Deliverable Due Date 

Fall - Winter 2023 

 

Responsible Personnel: Josh Criswell, Rod Buchanan, and contractor Ken Richter  

 

Task Cost (rounded to the nearest dollar):   $11,698 
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U.S. Fish and Wildlife Service 
Arizona Partners for Fish and Wildlife 

Arizona Ecological Services Field Office 
9828 North 31st Avenue #C3 

Phoenix, Arizona 85051-2517 
602-242-0210     602-242-2513 Fax 

 
 
 March 15, 2022 
 
Ms. Kasey Miller, M.A. 
State Historic Preservation Office 
Arizona State Parks 
1100 West Washington Street 
Phoenix, AZ 85007 
 
Attn:   Ms. Mary-Ellen Walsh, MA, RPA 

Compliance Specialist/Archeologist 
 
RE: R-C Scout Ranch Pond and Spring Enhancement Project for a model native fish system and 

refuge habitat  
 
Dear Ms. Miller: 
 
In compliance with Section 106 of the National Historic Preservation Act, I want to notify you of 
a proposed federal undertaking in Gila County, Arizona.  The U.S. Fish and Wildlife Service’s 
Partners for Fish and Wildlife Program proposes to fund a project to repair an eroding spring box 
and water delivery system to maintain a pond that will serve as both a refuge habitat and an 
educational fishery.  The proposed project will be funded under the authority of the Partners for 
Fish and Wildlife Act (Public Law: 109-294).   
 
The Area of Potential Effects (APE) for the R-C Scout Ranch Spring Box and Creek 
Renovations for a model native fish system and refuge habitat Project is a 3.32-acre parcel 
located in Section 26, Township 11 North, Range 12 East.  We contracted BRIC, LLC to conduct 
a Class III cultural resources survey in and around the project area.  A 3.32-acre areas was 
surveyed that included the project area.  The document, A Class III Cultural Resource Survey of 
3.32 Acres for the R-C Scout Camp Pond and Spring Enhancement Project at R-C Scout Ranch 
in Gila County, Arizona, prepared by Matthew Johnson, Richard Goddard, and Tim Goddard of 
BRIC, LLC, dated September 2021 found no archaeological or historic sites.  Per SHPO 
guidelines, a complex of structures and features were recorded as In-Use structures and isolated 
features and were considered as they contribute to larger landscapes.  A copy of the draft report 
is enclosed for your convenience.  If you do not have any comments, we will ask BRIC, LLC to 
finalize the report. We will send you the final version for your files. 
  
A letter describing the project was sent to the following tribal contacts: Pueblo of Zuni, Navajo 
Nation, Tonto Apache Tribe, Salt River Pima Maricopa Indian Community, Yavapai Apache 
Nation, Yavapai Prescott Indian Tribe, White Mountain Apache Tribe, San Carlos Apache Tribe, 
and Hopi Tribe.  We have asked if they have any properties of cultural or religious significance 
within the project area as well as if they have any concerns with the project.  We intend to notify 
the affected tribes should any cultural features or deposits be encountered during project 
activities.  

SHPO-2021-1256 (163117) Rec: 03-15-22



Ms. Kasey Miller 
R-C Scout Ranch Pond and Spring Enhancement Project Page 2 
 
 
Project Name: A Class III Cultural Resource Survey of 3.32 Acres for the R-C Scout Camp 

Pond and Spring Enhancement Project at R-C Scout Ranch in Gila County, 
Arizona 

 
County: Gila 
 
Geographic Location: R-C Scout Ranch -- Portion of Township 11N, Range 12E, Section 26  
  
USGS 7.5 Minute Map Name: Promontory Butte, Arizona 
 
Project Description: 
R-C Scout Camp has the potential to provide recreational and educational opportunities centered 
around fishing in both a pond and stream. This project will improve the spring box, water 
delivery infrastructure, and potential sediment contributions to the pond to improve the habitat 
quality and sustainability of the resources for native species. Base flow in Christopher Creek in 
this reach is entirely supplied by the spring across the stream from the pond. Spring discharge 
enters the stream channel as spill over from the spring box and overflow from the pond. The 
developed spring box is in poor condition and is leaking at several points despite previous 
attempts to repair it.  
 
The developed spring box is not in good condition (Photograph 1). The apparent original spring 
box does not appear to have much inflow as the spring outlet has migrated away from the box 
over time. A new box was built from concrete adjacent to the old box to capture the new 
outlet(s). This newer structure has been undermined and flow passes below the walls in several 
areas. Sandbags have been utilized to patch the spring box and create enough head to push water 
into the outlet pipe delivering water to the pond. This has had some limited success, but it does 
not appear that water has overflowed the outlet weir of the spring box in quite some time.  
 
The pipeline extending from the spring across Christopher Creek to the pond is likewise in poor 
condition (Photograph 2).  The current pipe is suspended over the streambed via suspension 
cable held up by steel support towers on either side of the creek. Gravity flow delivers water to 
the pond. The original pipe was thin walled metal and has rusted through extensively. Repairs 
using smaller diameter PVC and HDPE pipe pushed through the original have been attempted. 
However, the pipeline was found to be leaking in several places and the supporting cables have 
been twisted by either high winds or high flows in the stream. 
 
The new spring box will encompass all of the existing structures within a single structure. The 
most important piece of this structure will be to key the foundation down a minimum of 12 
inches into the existing grade. In some locations this will be into cobbly soil and in others this 
will be keyed into bedrock. Where possible the structure should key into bedrock as this will 
capture the most water, force it to the surface, and make it available for the diversion pipe. 
Adjustable valves are recommended for the outflow to both the pond and stream in addition to an 
overflow weir. These valves can be constructed of pipe elbow with an extension that can be 
rotated above the elevation of the outflow weir to turn flow off. The elbow can be rotated to any 
elevation to adjust head pressure and volume. Maximum outflow to the pond is recommended to 
be 40 to 60 gallons per minute to maintain pond flow and allow for stream flow. The elbow 
valve configurations are less expensive and less apt to damage during freezing temperatures. 
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There are two options to rebuild the spring box. One option is to build the spring box from 
reinforced concrete and the second is to build it from reinforced concrete masonry unit blocks. 
Both structures will follow the same height and alignment regardless of type of wall built. Spring 
outlets should be identified prior to construction. This may require diverting the spring from 
some areas of the existing box to determine if there is additional inflow.  All work on the spring 
box will be done with hand tools.  Heavy equipment will not cross Christopher Creek or be used 
to construct the new spring box. 
 
The water delivery pipeline from the spring box should feed both the stream and the pond. The 
stream pipeline should extend upstream along the same shore as the spring to deliver water to the 
stream channel near the pipeline. This pipe should be able to carry the full discharge of the 
spring if necessary and the outflow should be delivered to the channel in a manner that can fill 
the pool upstream of the property line if possible. 
 
The pipeline to the pond will need to cross Christopher Creek. The preferred alternative for both 
price and maintenance is to chisel a shallow trench across the bedrock of the stream channel and 
bury the pipe in a concrete slurry poured into the trench. This alternative is relatively 
inexpensive, provides less visual obtrusion, and can be easily maintained because it is close to 
ground level.  
 
Additional work may occur along the banks of the pond.  This work may include planting native 
pollinator plants, adding logs to the water edge for habitat complexity, and installing new 
signage about native fishes and fishing rules at the pond.  All work would be done with hand 
tools. 
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Photograph 1: Photograph of the existing spring box.  The spring box leaks in multiple 
locations. 
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Photograph 2: Photograph of current piping that delivers water from the spring box to the pond.  
The pipe is elevated above Christopher Creek. 
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Figure 1. Location of project area depicted on the USGS 7.5-minute topographic quadrangle Promontory 
Butte, AZ. 
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Mitigation Plan: 
In the APE, three In Use Structures (Spring box, Barn, and Cabin Foundation) and five Isolated 
in-use Features (Culturally Modified trees, Pipeline, Pond, Christopher Creek crossing, and 
Retaining wall) were identified.  Individually, all the in-use structures and features are not 
considered eligible for the NRHP.  However, some could be considered as contributing elements 
to larger landscapes, of which two were identified: the David Martin in holdings and the RC 
Scout Camp.  BRIC, LLC recommended no further action was necessary for any of the in-use 
structures or features. 
 
Based on archival research and survey results provided by the BRIC, LLC report, we request 
your concurrence of the finding “No Historic Properties” by this project.   Should cultural 
deposits be discovered during ground-disturbing activities, all work in the vicinity will stop until 
cultural resource items can be evaluated by a professional archaeologist and consultation with 
the State Historic Preservation Office occurs. 
 
Please concur with this determination.  If you have questions, please contact Jennifer Graves, 
Partners Biologist, at jennifer m graves@fws.gov or 928-338-4288 x26185. 
 

Sincerely, 
 
 
 
 

Jess Newton 
Project Leader 
Arizona Fish and Wildlife Conservation Office 

 
 
          
Concurrence       Date 
Arizona State Historic Preservation Office 
 
Enclosures 
 
 

JESS 
NEWTON

Digitally signed by 
JESS NEWTON 
Date: 2022.03.15 
14:02:41 -07'00'

16 MAR 2022
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EXECUTIVE SUMMARY 

This report provides and assessment of enhancement opportunities for Christopher Creek and the adjacent 

pond on R-C Scout Ranch.  The pond is fed by flows from a spring on the opposite side of Christopher 

Creek.  The spring box and pipeline infrastructure is in poor condition and in need of repair.  The pond 

has recently been excavated to remove accumulated sediment and there is a need to reroute runoff from 

the campground road to alleviate erosion from the roadway.  Additionally, there are opportunities to 

utilize the flow from the springs to improve habitat quality in Christopher Creek.    

 

Spring discharge was measured in November 2020 after a prolonged dry spell of low winter and monsoon 

moisture.  Spring flow was ~180 gallons per minute, considerably less than the last known measurement 

in 1952 of 800 gpm.  It is not known if this flow is due to chronic discharge decline or more acute 

weather patterns.  However, at the time of measurement it was the only flow into this portion of the creek.  

The flow is more than sufficient to keep the pond full and support a fishery. It is recommended that spring 

discharge be monitored on a more regular basis in the future. 

 

The most significant stream habitat deficiency is the lack of perennial flow through the entire reach.  

There are several pools in the lower portion of the reach which have been shaped by previous large 

discharges and appeared unstable.  The loss of these pools would severely diminish the existing habitat 

quality. 

 

Several enhancements are proposed for the area:  These include: 

 

New concrete spring box 

New supply line to pond placed under creek bed 

New supply line to upstream end of reach to create perennial flow for habitat 

Gravel paved trail around pond to prevent erosion 

Rock lined chute for pond outflow  

Road cross drains to direct water away from pond and limit ditch erosion 

Fish habitat features in stream to stabilize pools and create additional habitat 

Fence crossings over stream that can minimize maintenance efforts and keep livestock off riparian area 

 

A conceptual level cost estimate for material and labor on each task is provided.  Several tasks can be 

completed with out further engineering effort if a knowledgeable contractor is hired (roadway, pond 

improvements).  Other projects will require additional engineering design and oversight (stream and 

pipeline improvements). 

 

Stream habitat improvements are expected to require a Clean Water Act Section 404 permit.  Rerouting 

spring flows to different areas of the stream or off the property to improve habitat will require additional 

knowledge of the water rights and may require changes to the point of diversion within the water right. 
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PROJECT DESCRIPTION 

Camp R – C is operated by the Boy Scouts of America as a summer camp.  It is located in Gila County 

along Christopher Creek.  Infrastructure at the camp includes a pond utilized for fishing, a spring head 

diversion and pipe works that carry water across the creek to the pond as well as roads, campgrounds, 

buildings and utilities to support the scout camp.  The spring and pond infrastructure are near the end of 

their useable lifespan and are deteriorating.  The scout camp in cooperation with Trout Unlimited has 

already undertaken several aspects of the project, including the treatment of cattails and removal of 

sediment from the pond.  However, the road is still considered a source of sediment to the pond and   the 

spring box, pipeline and support structure for the pipeline are leaking and in need of frequent repair.  

Additionally, there is a desire to utilize the spring water, to enhance the habitat for aquatic species in 

Christopher Creek within the property. 

 

The Boy Scouts in cooperation with Trout Unlimited and others seek to develop an implementable plan 

for repair of infrastructure and implementation of sustainable habitat improvements.  It is recognized that 

there is a desire for much of this work will be paid via grant funding and implemented with volunteer 

labor.   

 

This project focuses on assessing the springs, water delivery infrastructure, potential sediment 

contributions to the pond, as well as the Christopher Creek channel through the property to determine 

appropriate repairs and enhancements that will improve the habitat quality and sustainability of the 

resources.  Recommendations for enhancements are provided along with conceptual level costs for the 

various projects so that grant funding and partnerships for implementation can be sought.  These 

recommendations will form a master plan for the project that can be implemented in parts as funding 

opportunities become available. 

 

LOCATION 

The project is located in Gila County, Arizona between Payson and Odegarrd along SR 260 (Figure 1).  

The property is along either side of Christopher Creek, just downstream from the Christopher Creek 

Campground.  While the camp is owned and operated by the Boy Scouts of America the surrounding 

property is Tonto National Forest.   

 

This reach of Christopher Creek is at an elevation of approximately 5500 ft along the Mogollon Rim.  

Vegetation is varied in the property, with south facing hill slopes dominated by juniper and grasses and 

north facing slopes a mix of ponderosa pine and other conifers.  The riparian zone along the creek is 

typical of the area and composed of sycamore, cottonwood, and willows as well as evergreens.  
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Figure 1 Location map. 

The project is located along SR 260 north of Payson, AZ. T11N, R12E, S26, N1/2 SE1/4. 

 

PROJECT OBJECTIVES 

R-C Scout Camp has the potential to provide recreational and educational opportunities centered around 

fishing in both the pond and stream.  The focus of the assessment is on this aspect of the property, 

especially the objectives listed below. 

 

The assessment and design will focus on several separate areas listed below. 

• Improvement of the spring box to limit leakage and allow control over flow into pipeline or 

creek 

• Provide recommendations for road grading and surfacing to limit erosion and sediment 

transport to pond. 

• Determine need for enhancement of spring overflow area to improve spring habitat 

• Provide a geomorphic/habitat assessment of Christopher Creek through the property. 

Provide design for habitat enhancements that will create ‘blue ribbon’ fishery for this reach. 

• Determine habitat effects (temperature, depth, velocity) of additional spring flows into 

creek. 
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• Provide summary of findings and recommendations on best course of action to achieve 

goals 

• Provide concept plan and conceptual level costs for implementation of preferred course of 

action. 

 

 

EXISTING CONDITIONS 

 

HYDROLOGY 

The Christopher Creek watershed extends to the top of the Mogollon Rim.  At the upstream boundary of 

the property the watershed area is approximately 25.5 square miles (Figure 2).  A smaller subwatershed is 

included in this area.  It runs through the property from the north and joins Christopher Creek just at the 

upstream boundary of the project.  This small watershed is approximately 1.2 square miles with the 

potential to generate significant discharge that flows through the property. 

 

 
 

Figure 2.  Watershed Area 

Peak flood discharges were estimated from the main watershed as well as the smaller northern watershed 

using USGS StreamStats program.  Bankfull or channel forming discharges are approximately the 1.5-

year return interval flood (Table 1).  Less frequent floods rapidly increase in magnitude and have the 

potential to have large impacts on the channel and floodplain. 

 

Base flow in the stream in this reach is entirely supplied by the spring on river left across the stream from 

the pond.  There was no discharge in Christopher Creek flowing into the study reach.  Discussions with 

Trout Unlimited and BSA personnel indicated that this is a normal condition during dry periods of the 
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year.  Spring discharge enters the stream channel as spill over from the spring box and overflow from the 

pond.  The developed spring box is in poor condition and is leaking at several points despite previous 

attempts to repair it.  Flows were measured at two points to determine spring outflow.  Flows were 

measured in late October 2020 after a long dry period and are assumed to represent ‘low’ spring discharge 

but it is not known if discharge varies seasonally.   

 

Flow into the pond at outlet pipe    17.5 gallon per minute (gpm) 

Weir flow measurement on bedrock in channel  166.0 gpm  

 

Total estimated spring flow  183.5 gpm* 

 

* (perhaps as low as 140 gpm given variation in results from different measurement methods) 

 

This measured flow is considerably lower than the only know previous flow estimate.  Discharge for R_C 

spring was estimated at 800 gpm on 5/14/1952 
(http://www.azwater.gov/AzDWR/Statewideplanning/wateratals/centralhighlands/documents/volume_5ton_final.pdf).  
Discharges have not been estimated on a regular schedule and it is unknown if the current conditions are 

due to longterm, chronic depletion of flow or if they are the result of an extremely dry winter/summer 

condition in 2020.  Given these observations, it appears that we can assume that this volume of flow or 

more will be available from the spring for the foreseeable future.  However, it is recommended that spring 

discharge be estimated on a more regular schedule in the future and that the inlet structure for the 

pipelines be built with as much flexibility as possible to allow for longterm variation in discharge.  

 

Given the pond acreage of 0.34 acres at max pool evaporation losses are minimal and well below the 

ability of the spring to deliver water.  Using estimated evaporation losses from the White River pan 

evaporation station maximum losses are in June with an average of 11.7 inches per month 

(http://www.patagoniaalliance.org/wp-content/uploads/2014/06/ARIZONA-MONTHLY-AVERAGE-PAN-

EVAPORATION.pdf ).  This equates to a loss of approximately 2.5 gpm from the pond surface during the 

hottest portions of the year.  Inflow in excess of this amount will be require to keep the pond full.  

Additional flow will help maintain temperature and water quality.  Temperature of the spring outflow was 

approximately 12°C and should be relatively constant throughout the year. 

 

Table 1. Flood discharge analysis. 

Discharges are estimated using USGS StreamStats program ((https://streamstats.usgs.gov/ss/). Peak Region 4, 
Central Highlands curve.  Estimates provided in cubic feet per second (cfs). 

 
 

GEOMORPHOLOGY 

The project reach, begins at the outlet of a large bedrock bounded pool and bedrock dominated riffle/pool 

sequence extending for over half the property. The upper reach is vertically and laterally stable given the 

bedrock dominated bed and generally good riparian vegetation.  The downstream section has an alluvial 

WS AREA 

(mi
2
) Q1.5 Q2 Q5 Q10 Q25 Q50 Q100

   

   

  

Christopher Creek at RC Camp 25.5 263 470 1420 2660 5230 8210 11800

N. Trib above Pond 1.2 34 62 206 408 865 1370 2030

Christopher Ck above trib 24.3 245 455 1370 2570 5150 7960 11500
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bed overlying the bedrock and extends downstream to the property boundary and the waterfall.  However, 

flood flows have moved considerable sediment and created transverse bars of cobble sized sediment.  The 

bars have become colonized by vegetation but tend to route flows and shear stress towards banks, causing 

some lateral erosion.  This erosion is limited to two specific areas and both banks are relatively low.  

Excess sediment is not considered a widespread problem. However, the steepness of the riffles in the 

transverse bars can create headcuts which would potentially eliminate pool habitat upstream. 

Pools were generally long with base flow depths of 2.5 to 3.5 feet.  The base of the pool was often to 

bedrock and provided little cover for habitat other than the depth.   

 

A longitudinal profile and cross section data at several riffles and pools were collected to determine 

bankfull cross section dimensions, flood plain dimensions and channel slope.  Regional curve prediction 

for the 25.5 square mile drainage area indicates that riffle cross sectional area should be approximately 68 

ft2 at bankfull stage (Moody et al 2003).  Typical cross section measurements from riffles in the project 

area are near this estimate, indicating that bankfull dimensions are typical of the greater region (Table 2).  

The relatively high entrenchment rations indicate that the main channel generally has good access to the 

floodplain for high flows.   

 

Table 2. Geomorphic Dimensions and Ratios 

 
 

The geomorphic data indicate that the general dimension of the stream are within the range of stable 

streams elsewhere in the region.  Bank erosion is minimal and further large scale incision of the channel 

is limited by the bedrock underlying the stream bed.  In short, the stream channel and floodplain are 

generally functioning as expected.   

 

Previous, large flood events have created several debris piles of large trees and brush in the channel. 

These blockages have created transverse bars (sediment deposition that directs flow towards the edges of 

Description ID

Cross-

Sectional 

Area (ft)

Bankfull Width 

(ft)

Floodprone 

Width (ft)

Mean 

Depth (ft)

Max Depth 

(ft)

Riffle XS 1 60 34 63 1.8 2.6

Good Pool XS 2 92 39 70 2.4 4.5

Wide Pool XS 3 154 52 150 3 5.4

Good Pool XS 4 152 46 115 3.3 5.9

Poor Pool XS 5 57 26 67 2.2 3.2

Riffle XS 6 57 36 100 1.6 2.4

Description ID W/D Ratio

Entrenchment 

Ratio Slope (ft/ft) D50 (mm) Type

Riffle XS 1 18.9 1.9 0.005 70.0 B3c

Good Pool XS 2 16.3 1.8 0.005 NA NA

Wide Pool XS 3 17.3 2.9 0.005 NA NA

Good Pool XS 4 13.9 2.5 0.007 na NA

Poor Pool XS 5 11.8 2.6 0.003 60.00 NA

Riffle XS 6 22.5 2.8 0.001 65.00 C3
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the channel rather than downstream).  These bars have created some limited bank erosion as well as some 

split channel conditions at base flow.  More problematic is that the bars consist of very steep, short riffle 

sections that can headcut.  Head cutting through the bar structure would cause the loss of pool habitat 

upstream. Both length and depth of the pools would be affected. 

 

SPRING BOX AND PIPELINE 

The developed springbox is not in good condition.  The apparent original spring box does not appear to 

have much inflow as the spring outlet migrated away from the box over time.  A new box was built from 

concrete adjacent to the old box to capture the new outlet(s).  This newer structure has been undermined 

and flow passes below the walls in several areas.  Sandbags have been utilized to patch the springbox and 

create enough head to push water into the outlet pipe delivering water to the pond.  This has had some 

limited success, but it does not appear that water has overflowed the outlet weir of the springbox in quite 

some time.  During the assessment period, flows escaping through the spring box leak and down the 

hillside to the creekbed were the majority of the spring flow with a minimum flow reaching the pond.  

The spring outlet into the box is ill defined.  We found several areas of inflow into the springbox but there 

may be others with less obvious flow or located around the periphery of the box.  Additional inflow areas 

are best identified when the springbox has been emptied.   

 

The pipeline extending from the spring across the Christopher Creek to the pond is likewise in poor 

condition.  The current pipe is suspended over the streambed via suspension cable held up by steel 

support towers on either side of the creek.  Gravity flow delivers water to the pond.  The original pipe was 

thin walled metal and has rusted through extensively.  Repairs using smaller diameter PVC and HDPE 

pipe pushed through the original have been attempted.  However, the pipeline was found to be leaking in 

several places and the supporting cables have been twisted by either high winds or high flows in the 

stream.   

 

POND 

The pond has recently been dredged to clean out accumulated sediment and to control cattail infestation.  

We measured pond inflow and outflow to determine if there was any leakage.  The first measurement 

indicated in inflow of ~17 gpm and there was no outflow with the pond elevation 12-18 inches below the 

outflow pipe.  A subsequent measurement was taken a week later.  Discharge into the pond was estimated 

at 55 gpm with outflow the same.  This indicated that there were no significant leaks in the pond.  

Throughflow should be adequate to maintain temperature and keep the pond flushed.  No measurement of 

dissolved oxygen was made because there have been no indications of inadequate oxygenation, even 

when the pond was infested with emergent vegetation. 

 

The banks of the pond are relatively bare of vegetation with a heavily utilized trail along the edge.  The 

vegetated buffer between bare dirt and the pond surface is only one or two feet in many areas.  There are 

still some small patches of cattail in the shallow end of the pond. 

 

The outflow of the pond is a buried, horizontal, 4-inch PVC pipe.  This pipe is working relatively well but 

is likely susceptible to blockage with subsequent over flow.  The outflow is in an eroded cut through the 

bond embankment.  Larger rocks have been exposed to slow further erosion but overtopping flow from 

the pond could be problematic.  
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FISH HABITAT IN CHRISTOPHER CREEK 

The greatest limiting factor for fish and aquatic habitat through the reach is lack of perennial flow through 

the entire reach.  Spring flows entering the reach do provide a base flow that appears adequate to carry 

fish populations through the year at reasonable temperatures.  However, those flows only enter 

downstream of the spring and pond inlet, leaving a 240-foot section of riffle on the upstream side of the 

property dry, along with the extensive bedrock pool upstream of the property boundary.  If watered, these 

areas would greatly increase the size of available habitat during dry periods when Christopher Creek does 

not have flow.   

 

Other considerations for fish habitat include making sure that the limited spring discharge can provide 

adequate depth and cover for fish throughout the reach.  Because of the low base discharge and the 

amount of bedrock through the reach, the discharge can spread across the channel bottom and not provide 

adequate depth through riffles and some of the pools.  This is most evident in the upper half of the project 

area where bedrock is the dominant channel bed. 

 

Unstable bars are the main issue in the lower half of the project area.  The transverse bars are forming 

several high value pools upstream of the bar.  If the bar should erode the desired pool depth could be lost.   

As large floods formed the bars, they filled in several areas which could provide good pool habitat which 

would normally be maintained by smaller frequent flood events.  These areas can be stabilized and 

deepened to preserve the existing habitat conditions. 

 

Formation of the bars has helped to form several split channel areas which are high value, off channel 

rearing sites for small fish.  These side channels should be preserved and managed to hold a small amount 

of flow perennially.  In at least one case, a headcut is threatening to drain the side channel and degrade the 

habitat. 

 

The low base discharge and bedrock combine to create pool habitat that often has adequate depth 

requirements but does not often have adequate hiding cover.  Boulder cover and overhang cover that 

provide hiding and loafing areas for fish are not as frequent as needed to maintain fish populations. 

 

RIPARIAN VEGETATION AND FENCING 

Vegetation along the riparian zone is of appropriate species for the region and elevation.  Tree crown 

cover is adequate to shade the stream and provide an allochthonous source of food to the stream.  There 

does seem to be regeneration of all species along the banks.  However, many of the wetland and willow 

species were heavily browsed.  Cattle were noted on the property during the assessment and the water 

crossing of the fence is not in place on the downstream end of the property.  Appropriate fencing and 

maintenance would help prevent grazing pressure from domestic livestock and ensure that the riparian 

system remains in healthy condition. 

 

ROAD DRAINAGE 

The road servicing the campground is the major source of sediment to the pond.  The pond was recently 

dredged to provide the original volume and needs to be protected from further sediment deposition and 

degradation.  The existing road drainage does not allow for water gather on the western (uphill) side to 

cross the road at regular intervals. This leads to increased erosion in the roadside ditch and to the road 

itself (Figure 3).  Additionally, the road has sections which drain into the pond, adding sediment to the 

pond.  



 

 
 
Natural Channel Design, Inc. 9                                                                       December 2020 
Flagstaff, Arizona 

 
 
 

 

 

 

Figure 3.  Existing road drainage 

 

ALTERNATIVES CONSIDERED 

The habitat potential for this reach of Christopher Creek is very high because of the relatively large spring 

flow available for both the pond and stream channel.  Pond water quality can be kept quite high with only 

a portion of the spring output and the remainder can be provided to the channel to maintain it in a 

perennial condition, keeping aquatic life alive through low flow periods.   

 

It is recommended that the spring box and pipeline be repaired to provide efficient water transfer and 

control to both the channel and pond.  Importantly the delivery system should be fitted with simple valves 

that will allow throttling discharge to the pond or channel and work under varying head conditions at the 

springbox.   

 

Additionally, it is recommended that the outflow of the springbox towards the channel be directed 

upstream to near the property line in order to wet up and additional 240 feet of riffle habitat and 

potentially a large bedrock pool just upstream of the property line.  This would provide a larger habitat 

area with a relatively small investment in infrastructure. 

 

The pond can be enhanced by encouraging vegetation growth (grasses) around the embankment to limit 

sediment runoff into the pond.  Foot traffic could be better managed in the area by formalization of a 

gravel path with several rock casting platforms around the pond edges to provide anglers with a focused 

access site to the pond edge.  The outflow area can be strengthened with a rock rundown below the pipe 

outlet to prevent erosion and a designated overflow channel in case the pipe becomes blocked with debris. 

 

Once perennial flow to the channel is secured, there are habitat structures and channel modifications that 

can be utilized to help stabilize existing good habitat in the stream and improve depth and cover under 

low discharge conditions. 
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All of the stream channel enhancements are focused on low discharge habitat improvements.  It does not 

appear that the bankfull channel or adjacent floodplain require any additional work to achieve habitat 

improvements or stream stability goals. 

 

Road improvements to reduce erosion and sedimentation in the pond are also recommended.  

Maintenance of a vegetated buffer around the pond will be helpful and will likely require some formal 

trail creation around the pond as well as fishing platform areas with larger stones to promote vegetation 

along the shoreline. 

DESIGN COMPONENTS 

The following are short descriptions of the components to the improvement plan.  Details are provided in 

the accompanying sheets 

 

 

ROAD DRAINAGE 

The road design will be to drain the road surface away from important infrastructure and to install road 

dips to allow water to cross the road. The rolling dips are a low point in the road with a raised section of 

road downstream of the dip. This pushes water across the road and allows it to spread out before it 

becomes too concentrated. The road dip design and spacing is based upon a NRCS specification from 

Apache county, Arizona. Each dip is spaced from 95 to 115 feet apart based on the slope of the road (6-

11.4%). At the outlet onto the hillside from the dips, a small rock spreader structure will be installed to 

spread water and minimize erosion. 

 

  

Figure 4. Rolling dip installed on dirt road in Apache County 

The road ditch on the uphill side of the road is sized using the rational method. The storm intensity was 

determined to be 10.6 inches/hour during the 5-minute, 100-year event. The curve number C is 50 and the 

area was 0.23 acres. Model results estimate that each dip and connecting channel must be able to pass 

1.25 cfs during the 100-year storm event. The lowest dip and channel below the pond has to handle a 

watershed area of 2.64 acres and 14 cfs.  
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SPRING BOX 

The new spring box will encompass all of the existing structures within a single structure. The most 

important piece of this structure will be to key the foundation down a minimum of 12 inches into the 

existing grade. In some locations this will be into cobbly soil and in others this will be keyed into 

bedrock. Where possible the structure should key into bedrock as this will capture the most water and 

force it to the surface and make it available for the diversion pipe. Adjustable valves are recommended for 

the outflow to both the pond and stream in addition to an overflow weir.  These valves can be constructed 

of pipe elbow with and extension that can be rotated above the elevation of the outflow weir to turn flow 

off.  The elbow can be rotated to any elevation to adjust head pressure and volume.  Maximum outflow to 

the pond is recommended to be 40 to 60 gpm to maintain pond flow and allow for stream flow.  The 

elbow valve configurations are less expensive and less apt to damage during freezing temperatures. 

 

There are two options to rebuild the spring box. One option is to build the spring box from reinforced 

concrete and the second to build it from reinforced cmu blocks. Both structures will follow the same 

height and alignment regardless of type of wall built.  Spring outlets should be identified prior to 

construction.  This may require diverting the spring from some areas of the existing box to determine if 

there is additional inflow. 

 

PIPELINE 

The water delivery pipeline from the spring box should feed both the stream and the pond.  The stream 

pipeline should extend upstream along the same shore as the spring to deliver water to the stream channel 

near the pipeline.  This pipe should be able to carry the full discharge of the spring if necessary and the 

outflow should be delivered to the channel in a manner that can fill the pool upstream of the property line 

if possible. 

 

The pipeline to the pond will need to cross Christopher Creek.  We have provided three options for this 

crossing.  Two options are aerial crossings similar to the current configuration.  They utilize cable or 

metal channels suspended from metal towers to support the pipe above the stream bed and call for 

essentially rebuilding the entire system.  The preferred alternative for both price and maintenance is to 

chisel a shallow trench across the bedrock of the stream channel and bury the pipe in a concrete slurry 

poured into the trench.  This alternative is relatively inexpensive, provides less visual obtrusion and can 

be easily maintained because it is close to ground level. 

 

POND 

The outflow of the pond should be armored with a rock line chute and a low swale through the pond bank 

to allow over flow across the berm if the overflow pipe should clog.  Areas around the top of the shore 

line that are only bare ground should be planted in grasses to provide a vegetated buffer and protect the 

pond from sediment laden runoff.  The shoreline can be further protected by creating specific access 

points along the shoreline for angling.  These areas can be created with larger rocks protruding into the 

water to provide a casting platform.  

 

STREAM HABITAT 

All stream structures are proposed for providing hiding habitat at low discharge or preserving current 

habitat by stabilizing in place.  All structures utilize native rock or logs.  Some larger rocks may need to 

be imported.  Detail drawings of the various structures are provided in the drawings. 
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VEGETATION 

Little revegetation will be required at the site other than vegetation associated with building new 

structures or covering construction related ground disturbance. Seeding and biodegradable erosion cloth 

to cover the seeding are recommended in traveled areas around the pond. 

 

It is recommended that the current property fence be maintained and that the fence stream crossing at the 

downstream end of the property be rebuilt to keep domestic livestock off the property. 

 

OTHER COMPONENTS AS REQUIRED 

 

A fish cleaning station has been recommended and priced out for placement near the pond.  This will 

require the bench and sink to be installed as well as extension of a water line from the nearby existing 

line. 
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INSTITUTIONAL AND JURISDICTIONAL CONSIDERATIONS 

A Clean Water Act Section 404 permit will be required for the habitat work in the stream.  This will 

include an archaeological study and biological evaluation of the site for that application.  It is assumed 

that the permit will be issued under a Nationwide 27 permit for aquatic habitat enhancement.  The 

application should be made at least six months prior to scheduled construction. 

 

Routing the pipeline under the channel should not require a 404 permit since dredge and fill volumes or 

disturbed acreage within jurisdictional water will not be large enough to trigger a permit. 

 

Rerouting of the spring flows upstream to the property boundary may require some adjustment to the 

point of diversion portion of the water rights to the spring.  We are unaware of the stipulations of the 

water right at this point, but this should be investigated prior to implementation of that phase of the plan. 
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CONSTRUCTION ACTIVITIES 

 

CONSTRUCTION SEQUENCE 

The various tasks outlined recommended in this study could take place in any order.  However, the logical 

progression would be to first repair the spring box and pipeline.  Accommodations for the upstream line 

could be built in but not used until the diversion is approved. Work on the pipeline in the creek should be 

scheduled for a period when no stream flow is expected. 

 

Once water is available to the creek.  Habitat work can begin. However, the habitat work should take 

place during low flows preferably in the winter months when birds and amphibians are least active. 

 

REFERENCES 

Moody, T., S. Yard, M. Wirtanen. 2003. Regiona Relationships for Banfull Stage in Natural Channels of 

the Arid Southwest.  Natural Channel Design, Inc. Flagstaff, AZ 
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APPENDIX A – GEOMORPHIC DATA 

 

 

 

Riffle 1 at low water(base flow) 
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Shallow, bedrock dominated pool at low water 
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Bedrock dominated riffle utilized for stream crossing.  Wide shallow flows likely prohibit fish 
movement between reaches at low water. 
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Pool with adequate depth but lacking hiding cover for larger fish. 
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Good condition pool 
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Shallow pool with relatively good alluvial and vegetative cover. 
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Typical riffle in lower reach. 
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DRAWINGS AND SPECIFICATIONS 

 

Under separate cover 

 



NCD Drawings Statement 

 

Natural Channel Design Maps accompanying the NCD Christopher Ck Design 

12172020 are uploaded in Project Location: Schematic Maps section. File name: 

NCD Dwgs.pdf.  



ARIZONA GAME & FISH LETTERHEAD 

August 22, 2023 

 

 

Reuben Teran 

Executive Director, Arizona Water Protection Fund 

Arizona Department of Water Resources 

1802 W. Jackson St. Box #79 

Phoenix, AZ 85007 

 

Subject: AZTU FY 2024 Arizona Water Protection Fund (AWPF) application 

Dear Executive Director Teran: 

This letter supports the Arizona Council of Trout Unlimited (AZTU) and landowner Grand 

Canyon Council BSA (GCC) application for FY2024 Arizona Water Protection Fund funding for 

the Christopher Creek restoration project. The creek restoration is the third and final phase of a 

three-phase project currently underway. 

Arizona Council of Trout Unlimited and Grand Canyon Council BSA (GCC), as the landowner, 

have partnered to create a model desert fish habitat and refuge populations of native roundtail 

chub and longfin dace, to restore youth fishing to the R-C Scout Ranch pond, and to restore a 

.53-mile reach of Christopher Creek to a perennial trout habitat.  

The camp has an existing spring head diversion and an aging pipeline that AZTU and GCC are 

replacing as part of an earlier phase of this project. Once the work is completed the pond will be 

a valuable outreach tool for AZTU, GCC, school, and other youth groups in educating youth 

about the importance of native fish conservation. Additionally, the pond will create a refuge for 

roundtail chub and longfin dace in the Tonto Creek watershed. We are delighted to have an 

additional refuge for these native fish.  

The next phase of this project, and subject of this grant application, is a pipeline extension to 

create a perennial flow into 240-foot riffle section upstream of the spring and restoration and 

conservation work to Christopher Creek. The creek is generally very shallow on a solid rock 

base. Consequently, the creek generally does not have significant habitat for holdover water. The 

pipeline extension and habitat restoration proposal will help mitigate the intermittent reach by 

directing water upstream into a pool ideal for sustaining a year-round trout population.  

AZTU has regularly sought AZGFD guidance and suggestions for restoring the R-C pond and a 

portion of Christopher Creek. Among our suggestions and guidance, we suggested once the pond 

was drained, dredged, and refilled, the parties do the following: 

• Lay 2-3 cubic yards of pea gravel for spawning beds 

• Stock native roundtail chub and longfin dace. 
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Executive Director Teran Page 2 

Once the work is completed the pond will be a valuable outreach tool for AZTU and GCC in 

educating scouts and other youth about the importance of native fish conservation. Additionally, 

the pond will create a refuge for roundtail chub and longfin dace in the Tonto Creek watershed. 

 

This extensive, multi-year project is restoring youth education and recreational fishing, and 

includes: 

• restoration of an existing, over-grown fishing pond; 

• road grading and pond bank erosion control measures; 

• replacing and repairing an aging pipeline and spring box; and  

• restoration and conservation work of .53-mile reach of Christopher Creek supporting a 

sustainable, year-round trout population  

We have helped guide AZTU in their activities, and endorse their general plan. AZTU, GCC,), 

and their consultant Natural Channel Design promise to continue working with AZGFD in 

improving this important habitat, and restoring desert fish habitat. 

We endorse the AZTU-GCC plan and recommend their application be considered for the 

FY2024 Arizona Water Protection Fund. 

Sincerely yours,  

 

Zach Beard 

Native Trout and Chub Coordinator 
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Location Owner Information Assessment History

Parcel Number 30301002
Tax Area 1000  District 1000
Situs Address 19887 260 (Mp 271.6) HWY
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GRAND CANYON COUNCIL INC FKA
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Exempt ($356,645)
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