Arizona Water Protection Fund
2019 Grant Application – Executive Summary
The objective of this 2019 grant application is to investigate the causes of and eliminate, clear and
determine methods to reduce nutrients causing invasive weed conditions in Rainbow Lake and
upstream environs, including Walnut Creek, Big Springs Environmental Area and Woodland
Lake. The effect the invasive weeds have shown below, have been the subject of significant
efforts. These issues have been the subject of the efforts of various groups, all included in this
application, for over 20 years.
Invasive Eurasian Milfoil and Coontail have created innumerable problems for recreation, fishing,
and boating and other water activities as the two reservoirs have gradually silted in since
construction in the early 1900. The original sources was nutrient runoff from septic systems;
however, extensive efforts, primarily use of sterile White Amur Carp, have only barely kept up
with weed control. Other NPS have continued to feed the invasive species.
Efforts to monitor and identify the nutrients feeding the invasive species have been thwarted by
lack of funding, lack of rainfall, climate change, population growth, construction, increased used
of chemicals, pavement, curbing, excessive runoff and other undetermined factors since the late
1950’s when septic systems were installed in most (but not all) of the area.
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Arizona Water Protection Fund
2019 Grant Application – Project Overview
Objective 1: Reduce, control, eliminate invasive weeds in Rainbow Lake (and, by interpolation,
Woodland Lake, upstream)
Objective 2: Update ADEQ yr 2000 TMDL Study of nutrients causing invasive weed problem
Rainbow Lake and its upstream counter-part, Woodland Lake, suffer from issue of invasive weed
infestation. The original sources of the weeds are unknown. The sources of the nutrients were initially
shown to be septic runoff remaining in the soil before installation of modern sewer systems in the later
1950’s.
The current drought also affects the problem. There is insufficient water from winter run-off and summer
rain to keep the lakes full to the “normal” high-water mark. Sunlight penetrates the lower depths of the
lakes to a greater degree, thereby increasing the photosynthesis that might not normally occur if the lakes
were full.
Because of this, weed infestation cause major issues in any type of sport, water or recreation activities,
thus adversely affecting Arizona’s major industry, tourism, and its related benefits. A secondary issue is
the lack of water for irrigation purposes although, as is well known, irrigation use in northeastern Arizona
(and particularly in Navajo County, where the project is located) is diminishing.
Over 20 years ago, a group of concerned citizens began efforts to determine the causes of the weed
infestation. These efforts were supported by a 2000 ADEQ WQIP Study that recommended dredging as
the first line of defense. However, the cost ($2M+) and the issue of dredged material disposal raised
considerable concerns. It is important to note that Woodland Lake has been dredged and no significant
improvement in weed infestation has been noted (and the weed infestation has returned).
These efforts ground to a halt in the late 2000’s when personnel, funding, lack of support and structure
began to diminish. The Little Colorado River Plateau Resource, Development and Conservation District
(RC&D), a Federally authorized Arizona 501(c) IRS-certified non-for-profit corporation, agreed to become
the sponsor of the Friends of Show Low Creek Watershed.
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The primary focus of the group was then decided to be weed control, as noted above. The current
unofficial name of the group is the Rainbow Lake Coalition. The co-Chairs are retired Major General Al
Crawford (the group’s founder) and LCRP RC&D Executive Director David Newlin.
The primary purpose of this Grant application is for weed control in Rainbow Lake through (a) study of
the run-off nutrients and (b) direct control of weed with sterile White Amur Carp.
Carp are utilized throughout Arizona for weed control by the US Forest Service, Arizona Game and Fish
and the Salt River Project. They have been proven to be the most cost-effective means of weed control.
The purpose of this grant application is two-fold:
1. To support additional sterile White Amur Carp in Rainbow Lake
2. To enhance montioringand sampling efforts in Rainbow Lake for an updated ADEQ TMDL Study
Depending on funding, the grant may extend from one to five years. NOTE: The project has been
sustained locally for 20+ years, mostly by private donations, a record unexcelled.
Financially, all funds are accounted for by the RC&D and it’s accounting staff. Over 70% of the funds raised
in the past 10 years for Rainbow Lake have come from private donations. A number of small grants have
been received; however, the citizens in the area have carried the major burden of efforts supported by
the scientific data and guidance from ADEQ and AZGFD.
This is an exceptional record of citizen involvement.
The run-off sampling efforts are necessary as an update to the 2000 ADEQ Report.
This has led to the sampling program requested through citizen’s volunteers to measure runoff and the
possible sources of nutrients (noted below) that feed the invasive weeds.
There is also the possibility that the invasive weeds are self-sustaining. However, the compete ADEQ
study needs to be updated.
Citizen volunteer efforts have been greatly assisted by the establishment of the ADEQ Citizens Water
Watch in 2016.
Arizona Game and Fish have acted as primary partner and great in-kind support. They have completed a
large number of weed and fish surveys. The weed surveys show clearly that the addition of carp are having
positive effect and reducing the weed count (in other words, “catching up”). Those full studies available
upon request.
The only confirmed source of nutrients (although many are suspected) is the 2016 305B Report from ADEQ
and the 2016 ADEQ Rainbow Lake Draft Management Plan, which show the suspected nutrients (please
see pps. 52 and 53 of the 305B report). The probable nutrients are ammonia, nitrites, nitrates, nitrogen
and phosphorus. The nutrient composition was originally suspected to have come from the leaching
septic systems before the area was sewered; however, this happened over 50 years ago.
Their current source is unknown. It is hoped that these sources may be found in the runoff samples being
taken as noted.
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Ongoing monitoring is being accomplished through volunteers currently enrolled and trained in the
Arizona Water Watch Citizen Water Monitoring efforts.
Perhaps the most amazing consequence of the 2017 season was the fact that rains did come, not to the
degree or in the time frame desired; however, two consecutive years of drought resulted in the rain
soaking into soils so quickly that there was no run-off to be measured. Personnel were on hand to take
run-off samples IAW the Arizona Citizens Water Watch; however, there were none.
The 2018 summer season is proving to be somewhat better. Two sets of samples have been taken at the
time of this application (7 Sept). More is hoped for.
ADEQ TMDL studies have been accomplished and show the lake not attaining status.
The current situation may be closely related to any of the following:
1. Community runoff consisting of local-generated nutrients
2. Excessive use of community-based fertilizers and weed-killers
3. Excessive animal waste
4. A life-cycle slowly created by the death and regrowth of the invasive specifics - Eurasian Milfoil and
Coontail
5. The tremendous amount of paving and concrete work that has occurred in the last 50+ years (even
more so in the past 20), thus forcing runoff into the reservoir instead of seeping into the surrounding
forest lands.
6. The amount of tree clearing that has occurred in construction, particularly in the past 20 years
7. Studies have shown that is not likely that wildlife have a significant bearing on the nutrients
The Little Colorado River Plateau RC&D Area, Inc. has an Agreement with the Pinetop-Woodland
Lake/Show Low Irrigation Co., Inc., owner of the water and land under the lake (“to the high water mark”,
per deed) for the efforts of the Coalition. The irrigation company benefits from the efforts to reduce
invasive weeds as well.
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Arizona Water Protection Fund
2019 Grant Application – Scope of Work
The Scope of Work for the Rainbow wake Nutrient Control Project falls into the following areas:
Capital Projects:
• Purchase of sterile White Amur Carp over the life of the grant award at a cost of approximately
$20,000 per year, in the following areas:
o Direct benefits to intermittent streams
o Protect and restore native riparian vegetation and habitat
o Restore proper hydrological conditions and functions
o Protect and restore habitat need for fish and wildlife
o Decrease negative impacts of non-native species to riparian areas
Research:
• Data collection costs associated with run-off collection samples and support for same, i.e.:
o Website notification of rainfall events
o Telephonic notification of volunteers
o Transportation, transmittal and coordination of samples
Water Conservation:
• Maintaining, enhancing and restoring river resources
Task No. 1:
• Addition of sterile White Amur Carp to Rainbow Lake
• Title: As above
• Description: As above
• Task Objective/Purpose: Control of invasive weeds in Rainbow Lake
• Responsible Personnel: Co-Chairs of Rainbow Lake Coalition, Al Crawford, David Newlin
• Deliverable Description: Placing sterile White Amur Carp in Rainbow Lake
• Deliverable Date: 1 May 2019 and as many succeeding years as funding will support
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•

Task Cost: $20,000 per year

Task No 2:
• Volunteer Sample Collection
• Title: as above
• Task Description: as above
• Task Purpose/Objective: Provide data to ADEQ for updated ADEQ TMDL Study
• Responsible Personnel: Co-Chairs Al Crawford, David Newlin
• Deliverable Description: Runoff samples at ADEQ-designated locations (see map)
• Deliverable Date: Summer Season 2019 (and as far forward as possible)
• Task Cost: $1000 per season

Arizona Water Protection Fund
2019 Grant Application – Budget
Funds Requested (two-year cycle):
$50,000
Budget:
Task No. 1:
Task No. 2:

2019, 2020 Carp Purchase: $40,000
2019, 2020 Sampling Collection Support (volunteers through Arizona Citizens Water
Watch): $2,000

NOTE: Balance of any excess funds provided to be included in task no. 1 and carried over into year no. 3
Administrative Costs: 5% of requested $50,000: $2,500 (adjusted based on grant award)
Matching Funds:
• Volunteer time:
• ADEQ Citizens Water Watch in-Kind Support:
• AZ Game and Fish Reports, In-Kind Support
• Volunteer mileage, travel, meetings, supplies:
Total:

$10,000
$5,000 (to be revised as appropriate)
$10,000
$5,000
$30,000

NOTE: Financial Reports from RC&D for the previous 10 years to support these amounts are available

Arizona Water Protection Fund
Appendix A
Maps and Schematics
Grant Application
September 2018

Unsewered Areas in the Rainbow Lake Vicinity
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This map is for general reference only and may not be all inclusive.
ADEQ program's data collection efforts are ongoing. More detailed
information and specific locations can be obtained by contacting
the Arizona Department of Environmental Quality.
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