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Part I. Introduction  

A. Background 
The Kane County Water Conservancy District (KCWCD) is proposing to construct a reservoir with 
associated facilities on property owned by the KCWCD as well as additional private land located 
near Orderville, Utah. Material borrow areas for construction of the dam are located on Bureau 
of Land Management (BLM) lands and private land. The dam is situated 0.6 miles from Highway 
89 southwest of downtown Orderville (see Figure 1). As proposed, the reservoir would be 
constructed by the KCWCD. The Washington County Water Conservancy District (WCWCD) may 
participate in funding a portion of the water storage created by the project. The WCWCD 
participation would provide for: 1) storage of their water rights at higher elevation to reduce 
evaporation rates; 2) water releases during periods of low stream flows to augment peak summer 
uses and provide in stream flows for native and threatened and endangered fish species; and 3) 
more efficient use of the Quail Lake and Sand Hollow pipeline delivery system by releasing water 
when there is excess capacity in the pipeline system. This site was identified in the mid- to late-
1980s during a reconnaissance level inventory of potential dam sites associated with tributaries 
of the Virgin River. Starting in 1996, the KCWCD and WCWCD have further explored constructing 
a dam at this location. 

A feasibility study of the dam was performed in 2004 by RB&G Engineering. There were five 
borings along the dam alignment and 13 test pits completed during the investigation. The report 
concluded that the site is suitable for a dam and reservoir, there are available materials within a 
five- to 20-mile radius and the reservoir would be cost effective to construct. 

The project will serve current water right holders and store water from the East Fork of the Virgin 
River during months with high river flow and then provide water during months with high 
demand. The components of the project include (see Figure 2a and Figure 2b): 

• Reservoir 
• Dam 
• Low Level Outlet 
• Principal Spillway 
• Auxiliary Spillway 

 
 
 

• Pipeline 
• Pump Station 
• Access Road 
• Borrow Areas 
• Recreation Area 
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The dam will be designed to maximize storage capacity with principal/auxiliary spillways to 
sustain the improvements during storm events. At full capacity, the reservoir would have a 
surface elevation of approximately 5545.5 feet above mean sea level (amsl) and a capacity of 
approximately 6,055 acre-feet. Rock, gravel, and clay borrow sources from nearby pits will be 
utilized to construct the facility. Approximately 3.2 miles of new and existing roads will be 
constructed and/or improved to provide access around the reservoir and replace access to 
properties surrounding the reservoir. Approximately 1.2 miles of existing roadway will be graded 
and improved from its current width of approximately 12 to 16 feet and improved with road base 
to a width of 28 feet. Approximately 2.0 miles of new roadway will be constructed to a width of 
28 feet of road base.  

Approximately 700 feet of large diameter pipe is required to extend from the existing irrigation 
transmission line, near the reservoir, to the outlet works of the reservoir. This extension will allow 
the use of the existing diversion dam and transmission line to fill the reservoir and allow use of 
the stored water during the irrigation season. This extension will also serve as the emergency 
drain for the reservoir. It is also proposed to replace approximately 1.7 miles of existing 4-inch to 
8-inch lines in the Glendale irrigation system with a larger transmission line from the current 
hydro plant location to a new location next to the Orderville Diversion Dam. Excess water from 
the Glendale Irrigation System will then be combined with water diverted from the Orderville 
Diversion Dam to provide use of the existing irrigation pipeline system to fill the Cove Reservoir. 

The existing Glendale and Orderville irrigation systems have limited capacity to deliver flows from 
the river and no capacity for storage during non-use and high flow periods. The Orderville Hydro 
Plant currently uses excess head available from the piping system and will continue to be used 
after the construction of the Cove Reservoir. Currently the hydro plant generates power during 
the winter months. With the construction of the Cove Reservoir, water will be stored during the 
winter and released during the irrigation season as water is needed for irrigation and to generate 
power during the summer. The construction of the proposed Cove Reservoir with its associated 
facilities provide a drought buffer, improve water quality, increase and maintain a more 
consistent reliable flow for the pressurized irrigation system, provide a water-energy nexus, and 
provide for more efficient irrigation methods. This will allow the KCWCD to take advantage of 
existing water rights and provide a more stable and sustainable supply of water for the area. 
Water storage at higher elevations also reduces evaporation losses that occur in lower reservoirs 
operated by the WCWCD. In addition, water can be released from the reservoir to provide for in-
stream flows during periods of low flow in the Virgin River for endangered fish species. 

Since the original concept of the Cove Reservoir and piping of a portion of the Glendale Irrigation 
Company piping the Mt. Carmel Irrigation Company has approached the KCWCD to pressurize 
the remainder of their irrigation system.  There is approximately 24,000 feet of pipeline varying 
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in size from 8 to 16 inches in diameter and a booster pump station required to provide 
pressurized irrigation for the irrigation company. 

This Plan of Development (POD) includes descriptions of and guidelines for the design, 
construction, operation, maintenance, and reclamation of the Project. The KCWCD and WCWCD 
would construct and operate the project in conformity with the approved POD. 

B. Diversion & Water Rights 
The proposed system will store water from the Glendale Irrigation Company, the Orderville 
Irrigation Company and the Mt. Carmel Irrigation Company. Water rights held by the respective 
irrigation companies include points of diversion from the East Fork Virgin River.  

A portion of the water rights owned by the three irrigation companies that could be stored in the 
proposed reservoir are summarized in Table 1. Additional water rights will be provided by the 
WCWCD.  

User Flow Volume Acreage 
Glendale Irrigation Company 7.23 cfs 2,170 ac-ft 434 
Orderville Irrigation Company 4.684 cfs 1,430 ac-ft 286 
Mt. Carmel Irrigation Company 6.58 cfs 2,020 ac-ft 404 
Total 18.494 cfs 5,620 ac-ft 1,124 

Table 1 Water Rights Summary 
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Part II. Purpose and Need for Facility 
The primary purpose of the project is to serve the current water users by providing for enhanced 
conservation and beneficial use of water. This purpose would be achieved by increasing water 
availability through collecting and storing water during non-use periods and providing flows during 
the irrigation season. As mentioned, the existing irrigation facilities have limited capabilities to 
divert water from the East Fork Virgin River and store water during high flows. This project creates 
a drought buffer for sustained time periods of low flows in the East Fork Virgin River. The water 
storage can also provide recreation opportunities for the area including fishing, camping, and small 
watercraft. In addition, flows from the reservoir may be released during drought conditions to 
provide additional instream flows in the Virgin River to help decrease high water temperatures that 
affect certain threatened and endangered species. 

Secondary to water conservation, there are other purposes for the reservoir. The existing Orderville 
Hydro Plant will also maintain a more consistent output with the creation of the reservoir to allow 
generation with releases from the reservoir which otherwise may not be available during drought 
conditions. The reservoir allows for storage of water at higher elevations, which reduces 
evaporation rates. The reservoir improves water conditions for water users as water quality is a 
concern in the area due to periodic high sediment loads from the upstream basin. Finally, the water 
surface elevation will provide pressure head that will increase and maintain pressures throughout 
the irrigation system. With improved water quality and pressure, more efficient irrigation methods 
are enabled for the system users. 

 

E-854



Part III. Project Description and Land 
Ownership 

A. Project Description and Land Ownership 
The proposed reservoir and pipelines would be located on private lands. Permanent facilities would 
consist of a 190-acre reservoir, principal and auxiliary spillways, an access road, recreation facilities 
and pipelines. Table 3 depicts the length, width and acreage for each of the facility components 
with permanent and temporary disturbance, including a final right-of-way required for each facility. 
The project layout with land ownership is shown on Figure 2a. 

B. Right of Way 
A 560-acre area would is potentially required for construction of the reservoir and dam, shown as 
the Contingency Disturbed Area in Figure 1. The temporary disturbance, permanent disturbance 
and right-of-ways for each component of the project are listed below. 

• The reservoir area is comprised of the maximum water surface area, the dam and the low 
level outlet. A buffer area has been approximated to allow for instrumentation, which is also 
included in the reservoir area. Finally, portions of the spillways and recreation area are 
included in the reservoir area. The reservoir area requires 235 acres of temporary 
disturbance, permanent disturbance and right-of-way. 

• The principal spillway is 870 lineal feet in length. 385 lineal feet of the spillway is accounted 
for within the reservoir disturbance and right-of-way. The principal spillway requires 100 
feet of temporary disturbance and 14 feet of permanent disturbance (road) with a 50-foot 
right-of-way. 

• The auxiliary spillway is 1,070 lineal feet in length. 355 lineal feet of the spillway is accounted 
for within the reservoir disturbance and right-of-way. The auxiliary spillway requires 100 feet 
of temporary disturbance and 30 feet of permanent disturbance (channel) with a 30-foot 
right-of-way. 

• The Glendale Irrigation Company pipeline is 8,980 lineal feet in length and requires 50 feet 
of temporary disturbance but would not create permanent disturbance or require additional 
right-of-way as it will be located within an existing roadway. The Mt. Carmel Irrigation 
Company Pipeline is approximately 24,000 feet in length and requires 50 feet of temporary 
disturbance but would not create permanent disturbance or require additional right-of-way 
as it will be located within existing roadways, open canals, or through existing fields. 
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• The access road around the reservoir is 16,900 lineal feet in length. It will be located within 
existing roads where possible. Approximately 6,200 lineal feet of road will be located within 
existing dirt roads without a dedicated right-of-way and 10,700 lineal feet of road will be 
new roadway. The access road requires 100 feet for construction disturbance and 36 feet of 
permanent disturbance (road) with a 50-foot right-of-way. 

• There are a total of six borrow areas being considered for the project. Two borrow areas 
(Lamb Pit and Tait Pit) are located on private property within existing pits and will require 
additional permanent disturbance and right-of-way of approximately 0.5 acres for Lamb Pit 
and 0.7 acres for Tait Pit. One of these pits will be selected for the project so there will be a 
maximum disturbance of 0.7 acres. Black Knoll Pit is located on BLM-administered property 
in an undisturbed area and will potentially require up to 5.0 acres of permanent disturbance 
and right-of-way. Elbow Pit is located on BLM-administered property within an existing pit 
and will not require additional permanent disturbance and right-of-way. The fifth site (Bald 
Knolls Pit) is located on BLM-administered property within an existing pit that will be 
required to be expanded with this project to include an additional 5.0 acres of permanent 
disturbance and right-of-way. Either the Bald Knoll or the Black Knoll Pit will be used so the 
maximum disturbance will be 5.0 acres. The sixth pit has been recently added to the project 
and is on private property and will require additional permanent disturbance of and right-
of-way of approximately 5 acres but would eliminate the need from borrowing from the Bald 
Knoll or Black Knoll Pit. 

• The recreation area will require approximately 4.3 acres of area. 0.2 acres of the recreation 
area is accounted for within the reservoir disturbance and right-of-way. It requires 4.1 acres 
of temporary disturbance, permanent disturbance and right-of-way. 

Table 3 provides disturbance and right-of-way acreages for the project components. The 
temporary disturbance acreages shown in the table are calculated as the additional area after 
the permanent disturbance acreages have been calculated. The right-of-way acreages do not 
take into account any disturbance acreages. In total, the project requires 259.1 acres of 
permanent disturbance, 64 acres of temporary additional disturbance and 264.5 acres of right-
of-way. 
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Private BLM Total Private BLM Total Private BLM Total
Reservoir - 235.0 0.0 235.0 0.0 0.0 0.0 235.0 0.0 235.0
Principal Spillway 385 0.1 0.0 0.1 0.8 0.0 0.8 0.1 0.0 0.1
Auxiliary Spillway 355 0.2 0.0 0.2 0.6 0.0 0.6 0.2 0.0 0.2
Pipeline 32,980 0.0 0.0 0.0 37.9 0.0 37.9 0.0 0.0 0.0
Access Road 16,900 14.0 0.0 14.0 24.8 0.0 24.8 19.4 0.0 19.4
Borrow Areas - 0.7 5.0 5.7 0.0 0.0 0.0 0.7 5.0 5.7
Recreation Area - 4.1 0.0 4.1 0.0 0.0 0.0 4.1 0.0 4.1
Total 50,620 254.1 5.0 259.1 64.0 0.0 64.0 259.5 5.0 264.5

Permanent
Disturbance (acres)Component

Linear 
ROW 
(feet)

ROW (acres)Add'l Temporary 
Disturbance (acres)

Table 2 Summary of Surface Disturbance.

C. Government Agencies Involved 
The government agencies potentially involved include: 

• Kane County Water Conservancy District 
• Washington County Water Conservancy District 
• Bureau of Land Management 
• Utah Division of Wildlife Resources 
• Kane County 
• Town of Orderville 
• Town of Glendale 
• US Army Corps of Engineers 
• Utah State Division of Water Rights, Dam Safety 
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Part IV. Facility Construction & Design 

A. Schedule 
Construction would commence after necessary permits are obtained and all plans are finalized. 
Construction of the pipelines and reservoir is estimated to take up to 15 months to complete. 
Construction of the pipelines and reservoir would occur simultaneously. Table 4 provides an 
estimated sequence of construction activities: 

Reservoir Other Facilities 
Clear & Grub Vegetation Access Road  
Develop Staging Areas Install Pipelines  
Construct Dam Trench Principal & Auxiliary Spillway 
Install Outlet Works Recreation Area 
Construct Dam (Haul Clay, Rock and Filter)  

Table 3 Estimated Sequence of Construction Activities 

B. Construction of Facilities 

i. Reservoir and Dam 

The reservoir would be created by the construction of an earthen and rock fill dam 
having a central clay core. The length of the dam would be approximately 1,900 feet 
with a maximum dam height of 90 feet and a crest elevation of 5552 feet amsl. 

Staging areas for the construction of the dam would be located within the footprint of 
the reservoir and will eventually be covered with water. An additional 200- to 300-foot 
buffer downstream of the dam will be used for instrumentation and additional staging. 
Construction of the dam would require large earth moving machinery, a portable gravel 
pit operation, water and multiple personnel. 

The initial phase of construction would be to prepare the foundation, which will include 
excavation of overburden soils to varying degrees to mitigate settlement, excavation of 
a cutoff trench extending into bedrock, and installation of a grout curtain where 
conditions warrant, expected as a minimum, to be up both abutments. Borrow sources 
for the materials to construct the dam are discussed in Section vi, and large machinery 
will make continual trips between the reservoir and borrow sites as the dam is 
constructed. Operations to separate and produce engineer-specified material to be 
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used for the dam will occur on-site within the project staging areas. Watering activities 
will continue throughout the construction of the dam as necessary to allow optimum 
compaction of the excavated material and maintain air quality. 

A concrete encased pipeline will be used as the low level outlet works with a screened 
intake structure at the upstream end and an energy dissipater structure at the 
downstream end. The outlet works excavation will extend to bedrock through the 
embankment footprint, near the left abutment, and will be constructed in conjunction 
with the dam. 

The estimated personnel and equipment required for the construction of the reservoir 
and dam are shown in Table 5. 

Task # of People Equipment 
Construction Engineering 4 - People 3 - Pickup Trucks, 1 - Four-wheeler 

Foundation Preparation 9 - People 
1 - Bulldozer, 1 - Track hoe,  
2 - Scrapers, 2 - Pickup Trucks 
1 - Drill, 1- Grout Plant 

Dam Embankment  6 - People 
1 - Bulldozer, 1 - Compactor, 
1 - Grader, 1 - Water Truck 

Embankment Borrow 6 - People 
1 - Bulldozer, 1 - Track Hoe, 
4 - Scrapers 

Filter and Drain 3 - People 2 - Dump Trucks, 1 - Compactor 
Outlet Works 4 - People 1 - Concrete Truck 

Table 4 Estimated Personnel and Equipment for Reservoir and Dam Construction 

ii. Principal Spillway 

A pipeline will be used as the principal spillway, including an intake screen and structure 
at the intake and an energy dissipater structure at the outfall. The alignment for the 
pipeline will be located near the left abutment and will convey flows away from the dam 
structure. This pipeline has an approximate length of 870 lineal feet. 

Pipeline installation activities would include staking, clearing and grubbing, trenching, 
hauling equipment and materials, pipeline assembly, backfill and access road 
construction, in this order. Prior to construction, the exact centerline of the pipeline 
ROW would be staked. The ROW boundaries would also be flagged in some areas (e.g., 
thick vegetation). Following staking, vegetation within the ROW would be cleared and 
grubbed to the extent necessary to provide for equipment clearance, construction, and 
maintenance operations. 
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The pipeline would be bedded and buried to a minimum depth of four feet to the top 
of pipe. The trench width and depth would vary depending upon the final design of the 
pipeline but will be sloped to gravity drain. The trench would generally be two feet 
wider than the pipe. 

In areas where the pipelines would parallel or be within existing roads, the surface 
would be brought back to an as-good-as or better condition or replaced according to 
the governing agency’s recommended specifications and requirements. The estimated 
personnel and equipment required for the construction of the principal spillway are 
shown in Table 6. 

Task # of People Equipment 
Survey and Staking 2 - People 1 - Pickup Truck 
Trenching 1 - People 1 - Track Hoe 
Pipe and Materials 
Hauling 

2 - People 1 - Semi-truck and Flatbed Trailer 

Pipeline Assembly & 
Burying 

4 - People 
1 - Bulldozer, 3 - Track Hoe, 1 - Dump 
Truck, 1 - Loader, 2 - Pickup Trucks 

New Road 
Construction 

1 - People 1 - Bulldozer 

Table 5 Estimated Personnel and Equipment for Principal Spillway Construction 
iii. Auxiliary Spillway 

The auxiliary spillway will comprise a trapezoidal earthen channel, including a concrete 
weir structure a few hundred feet west of the left abutment of the dam. The auxiliary 
spillway will extend into an existing drainage channel west of the dam. Where the grade 
of the spillway becomes too steep for natural stabilization, additional armoring or riprap 
will be installed to prevent erosion of the spillway or adjacent grades. 

The spillway will be constructed simultaneously with the dam as needed for additional 
access to the left abutment. This will allow easier access for the construction of the dam. 
The spillway ROW will be staked and cleared of all vegetation. The estimated personnel 
and equipment required for the construction of the spillway are shown in Table 7. 

Task # of People Equipment 
Survey and Staking 2 - People 1 - Pickup Truck 
Concrete Weir 
Construction 

2 - People 1 - Concrete Mixer 

Channel Grading 3 - People 1 - Bulldozer, 1 - Track Hoe 
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Task # of People Equipment 
Channel Armoring 2 - People  1 - Track Hoe 

Table 6 Estimated Personnel and Equipment for Auxiliary Spillway Construction 

iv. Pipeline 

Additional pipeline is required to meet the project objectives. The additional pipeline 
will complete the transmission system to and from the reservoir. The pipeline will be 
located at the south end of the Town of Glendale near the East Fork Virgin River. The 
pipeline would replace the existing 4 to 8-inch pipelines and be installed adjacent to the 
existing lines. Additional piping will also be installed to provide pressurized irrigation to 
areas within the Mt. Carmel area that will vary in size from 8 to 16 inches in diameter. 

Appropriate air valves would be installed along the pipeline at approximately 1/2-mile 
intervals and at major grade changes. In-line valves would be required at all pipeline 
intersections. Drain-lines or blow-off valves would also be located periodically along the 
pipeline at low points in the pipeline and would drain to existing channels. The pipeline 
would also be provided with tracer wire for locating the underground piping. Above-
ground fiberglass markers would also be placed at strategic locations to provide public 
notice of the underground piping to avoid conflicts with future construction.  

Pipeline installation activities would include staking, clearing and grubbing, trenching, 
hauling equipment and materials, pipeline assembly, and backfill, in this order. Prior to 
construction, the exact centerline of the pipeline ROW would be staked. The ROW 
boundaries would also be flagged in some areas (e.g., thick vegetation). Following 
staking, vegetation within the ROW would be cleared and grubbed to the extent 
necessary to provide for equipment clearance, construction, and maintenance 
operations. 

Where the pipeline parallels existing utilities, care would be taken to protect existing 
infrastructure and coordination would take place among affected entities. Where the 
pipeline would be installed under existing asphalt or where it would cross paved roads, 
asphalt would be replaced according to the governing agency’s recommended 
specifications and requirements. 

In areas where the pipelines would parallel or be within existing non-paved roads, the 
surface would be brought back to an as-good-as or better condition, or replaced 
according to the governing agency’s recommended specifications and requirements. 
Where there would be air valves or other pipeline appurtenances, construction would 
follow standard safety guidelines, including distance from roads or installation of 
barriers. 

E-861



The pipelines would be bedded and buried to a minimum depth of three feet to the top 
of pipe and deeper under streambed crossings. The trench width and depth would vary 
depending upon the size of the pipe being installed. The trench would generally be two 
feet wider than the pipe. The estimated personnel and equipment required for the 
construction of the pipeline are shown in Table 8. 

Task # of People Equipment 
Survey and Staking 2 - People 1 - Pickup Truck 
Trenching 1 - Person 1 - Track Hoe 
Pipe and Materials 
Hauling 

2 - People 1 - Semi-truck and Flatbed Trailer 

Pipeline Assembly & 
Burying 

4 - People 
1 - Bulldozer, 3 - Track Hoe, 1 - Dump 
Truck, 1 - Loader, 2 - Pickup Trucks 

New Road 
Construction 

1 - Person 1 - Bulldozer 

Table 7 Estimated Personnel and Equipment for Pipeline Construction 
v. Access Road 

The access road will be located around the perimeter of the reservoir using existing 
roads where possible. Approximately 3.2 miles of new and existing roads will be 
constructed and/or improved to provide access around the reservoir and replace access 
to properties surrounding the reservoir. Approximately 1.2 miles of existing roadway 
will be graded and improved from its current width of approximately 12 to 16 feet and 
improved with road base to a width of 28 feet. Approximately 2.0 miles of new roadway 
will be constructed to a width of 28 feet of road base. The cross-section of the roadway 
would be constructed to permit two-way traffic for the construction and access of the 
dam. Due to the hilly terrain, a minimal section will be used in order to reduce cuts and 
fills. A borrow ditch and culverts will be installed as needed to allow drainage without 
damage to the access road. The access road will be covered with a graded and 
compacted road base material. 

The access road will be constructed early in the construction process to allow access for 
upstream property owners. This will also facilitate construction of the dam. The road 
ROW and grade slopes will be staked and cleared of all vegetation. Watering equipment 
will be kept on-site for compaction and to control air quality. The estimated personnel 
and equipment required for the construction of the access road are shown in Table 9. 
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Task # of People Equipment 
Survey and Staking 2 - People 1 - Pickup Truck 
Rough Grading 

2 - People 
1 - Track Hoe, 1 – Bulldozer, 
1 - Water Truck 

Final Road Grading 2 - People 1 – Bulldozer, 1 - Dump Truck 
Table 9 Estimated Personnel and Equipment for Access Road Construction 

vi. Borrow Areas 

Borrow sources would include (1) the Lambs Pit located 0.5 miles north of Mt Carmel 
Junction off of Highway 89; (2) the Tait Pit located 2.0 miles north of Mt Carmel Junction 
off of Highway 89; (3) the Black Knoll Pit located 6.0 miles east of the Town of Glendale 
off of Glendale Bench Road (partial dirt road); (4) the Elbow Pit located 7.1 miles east of 
the Town of Glendale off of Glendale Bench Road (partial dirt road); and (5) the Bald 
Knolls Community Pit located 11 miles east of the Town of Glendale off of Glendale 
Bench Road (partial dirt road) and the Esplin Pit located 5.9 miles east of the Town of 
Glendale off Glendale Bench Road (partial dirt road). The transportation path to and 
from the borrow areas will run along existing roadways, including smaller county dirt 
roads. Additional right-of-ways to access the borrow areas will not be required. The 
approximate quantities for the dam are provided in Table 10. 

Type Quantity 
Excavation 644,000 cubic-yards 
Earthfill  1,575,000 cubic-yards 
Filter/Drain 82,000 cubic-yards 
Riprap Bedding 19,000 cubic-yards 
Riprap 28,000 cubic-yards 
Total 2,348,000 cubic-yards 

Table 80 Estimated Earthwork Quantities 

vii. Recreation Area and Boat Ramp 

Initial discussions have identified the area as an overnight and day-use facility equipped 
with picnic tables, restrooms, campgrounds, a pavilion and a boat ramp for small-engine 
(trolling motors) boat access. No utilities will be extended to the recreation facilities. A 
detailed recreation plan would be prepared by a committee that involves all 
stakeholders. The KCWCD would anticipate contracting with a separate state or local 
governmental entity to manage the recreation area. A parking area and boat ramp have 
been identified on Figure 2b. A camp host for overnight camping, who would maintain 
the facility, is being considered. 
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C. Resource Value and Environmental Concerns 
KCWCD will contract the services of an environmental consultant to complete required resource 
surveys and to prepare National Environmental Policy Act (NEPA) related documents.  

Cultural resources that would be directly or indirectly impacted would be subject to evaluation 
and determination through Section 106 consultation (under the National Historic Properties Act). 
Project engineers would work with archaeologists to avoid or minimize impacts to any identified 
cultural resources. As necessary, specific mitigation measures for biological resources would also 
be developed as part of the EA, and if necessary, additional surveys and Section 7 consultation 
(under the Endangered Species Act) would be conducted. 

Implementation of the project would comply with all applicable federal and state laws and any 
local zoning and building ordinances during all phases of the project. Potential impacts to the 
environment are expected to be minimal as standard Best Management Practices (BMPs) would 
be followed (Appendix A) and the Environmental Protection Measures (EPMs) listed below would 
be implemented. EPMs would also apply to operation and maintenance of the completed facility. 
The NRCS is expected to inspect the project both during and after project completion to ensure 
compliance with EPMs and other requirements. 

Air Resources: The generation of fugitive dust from surface activities, including earth moving and 
hauling and handling of materials, would be controlled by implementing BMPs. When needed, 
water would be applied during construction to control fugitive dust levels on access roads and 
construction sites.  

Water Resources: BMPs would be used as needed to control storm water discharges. These 
practices would include material handling and temporary storage procedures that minimize the 
exposure of potential pollutants to storm water, spill prevention and response, sediment and 
erosion controls, and physical storm water controls. Site runoff would be controlled and 
managed in accordance with regulation. A Storm Water Pollution Prevention Plan would be 
prepared prior to construction and followed during construction. 

Hazardous Materials and Wastes: Construction sites, staging areas, and access roads would be 
kept in an orderly condition throughout construction. Refuse and trash, including stakes and 
flags, would be removed and disposed. Covered dumpsters located in the Project Area would 
contain all refuse. Refuse would be removed on a regular basis to an approved disposal facility. 
No open burning of construction trash would occur. Portable toilets would be used on site, and 
would be maintained on a regular schedule. 

No construction equipment oil or fuel would be drained on the ground. Oils or chemicals would 
be hauled to an approved site for disposal. The only significant sources of potential petroleum or 
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other hazardous material spills are from mobile equipment. If a fuel/oil or other hazardous 
material spill were to occur, the required regulatory agencies would be contacted as soon as 
possible, and actions would be taken to minimize the amount and spread of the spill material. 
Such measures may include straw bale plugs, earthen berms, or use of other absorbent materials. 
If necessary, soil remediation would be conducted and would include the removal of 
contaminated soils to an approved facility and a soil sample(s) would be taken to verify the 
success of the site remediation. In addition, the KCWCD would follow any other local, state, or 
Federal regulations related to the use, handling, storing, transporting, and disposing of hazardous 
materials. 

Fire Prevention and Protection: All construction personnel would have fire tools and 
extinguishers available at all times for use if the occasion arises. Construction staff would adhere 
to any local fire prevention and suppression requirements. 

Cultural Resources: If during any project activities, cultural, historical, or prehistoric resources, 
including any of Native American religious interest, are inadvertently discovered, the appropriate 
authorized officer would be notified, and all work in the area would cease. A professionally 
trained archeologist would work with the SHPO and affiliated or interested Tribes to determine 
eligibility for the National Register of Historic Places. If needed, a mitigation plan would be 
developed in consultation with the SHPO, KCWCD, construction crews, and interested Tribes. 
Construction personnel would be instructed to watch for cultural artifacts while working on the 
project. In the event significant vertebrate paleontological resources are discovered, including 
human remains, the authorized officer would be notified. 

Human Health and Safety: Blasting will not be allowed at the dam site, however it may be an 
option for the Hydro Plant. The contractor performing blasting would comply with applicable 
regulations and standards established by the regulatory agencies, codes, and professional 
societies, including the rules and regulations for storage, transportation, delivery, and use of 
explosives. Whenever blasting operations are in progress, explosives would be stored, handled, 
and used as provided by law, including safety and health regulations for construction. No 
explosives would be stored on the Project Area. 

Construction sites would be managed to prevent harm to any person and property. During 
construction, all employees, project managers, supervisors, inspectors, contractors, and 
subcontractors would be required to conform to contractor safety procedures. All personnel 
would be adequately trained to perform their tasks. Heavy equipment would be outfitted with 
Occupational Safety and Health Administration (OSHA) required safety devices such as backup 
warnings and seat belts. Hard hats, safety boots, ear and eye protection, and other personal 
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safety equipment would be available to any personnel requesting it. All accidents and injuries 
would be reported to the appropriate contractor safety officer. 

Noxious Weeds/Invasive Species: All equipment, including pickup trucks and passenger vehicles, 
would be cleaned of soils, seeds, vegetative matter, or other debris or matter that could contain 
or hold noxious seeds prior to entering the Project Area. The cleaning of equipment would also 
be done any time thereafter if the equipment leaves the Project Area, is used on another project, 
and reenters the Project Area. The KCWCD would follow any regulations pertaining to control of 
noxious weeds on state- or federal-administered land. Vegetation in the Project Area would be 
monitored periodically for the establishment of noxious weeds or undesirable plant species. The 
KCWCD would be responsible for any future weed control work, if needed, as a result of the 
implementation of this Project. Any use of herbicides would comply with local requirements. 

Stabilization and Rehabilitation: All areas subject to temporary ground disturbance would be 
restored to original contours to the extent determined by the governing agency. Temporarily 
disturbed areas would be seeded using a certified weed-free seed mix approved by the governing 
agency. Seed would be hand broadcasted and lightly covered with soil by hand using a rake or by 
pulling a chain-link fence with an all-terrain vehicle. All soil removed during construction would 
be reused. Vegetation removal would be kept to that necessary to construct the project. Any 
brush removed during construction would be used as mulch after reclamation activities. Any 
trees felled would either be left on site as down woody debris or removed if preferred by the 
governing agency. The reservoir area would be smoothed and cleaned up prior to filling the 
reservoir with water. The borrow areas would be cleaned up of all debris and smoothed out.  

Raptors and Migratory Birds: In order to avoid or reduce impacts on nesting success of raptors, 
activities would not occur within recommended spatial and seasonal buffers, and would follow 
Utah BLM BMPs for Raptors and Their Associated Habitats in Utah [BLM 2006]. If existing 
topography limits actual line-of-sight of between an active nest (i.e., the nest has eggs or young) 
and construction activities, the spatial and seasonal buffer may be reduced. 

To avoid or minimize potential short-term and long-term impacts to migratory birds, construction 
activities would be either limited during the migratory bird nesting period (generally defined as 
15 May – July 15 [BLM 2008], but could start as early as March/April depending on elevation and 
latitude), or a migratory bird nesting survey would be completed in areas proposed for 
disturbance during this time period. If an active nest were discovered, the appropriate agency 
biologist would be notified and an appropriate buffer area around the nest would be established 
to prevent nest abandonment until after the migratory bird nesting period is over and/or young 
have fledged. 
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Wildlife: No firearms, air guns, or archery equipment would be allowed on the project sites. No 
pets would be permitted on project sites. To prevent entrapment of wildlife during construction, 
any open pits or trenches would be monitored throughout the construction day. Excavated pits 
and trenches more than 2 feet deep would be covered at the close of each day. Alternatively, 
fencing may be erected around open pits or trenches. At the beginning of the construction day 
and before pits or trenches are filled, they would be inspected for trapped animals. If any animals 
are found, they would be moved out of harm’s way. No rodenticides would be used on project 
sites. Encounters with a protected species (e.g., raptors, migratory birds, listed or sensitive 
species) would be reported to the appropriate oversight agency (e.g., USFWS). Any contractor or 
employee who inadvertently kills or injures a protected species would immediately report the 
incident to the appropriate oversight agencies.  

D. Operation and Maintenance
It is anticipated that routine maintenance would include the following, and as summarized in 
Table 11: 

• The reservoir requires water management practices of maintaining water levels.

• The reservoir dam would require regular inspection and maintenance.

• A grader would be used to grade the spillway as necessary to maintain functionality.

• The pipeline air valves would need to be inspected at least annually to ensure that they 
are functioning properly.

• The pipeline would likely need to be cleaned with a poly pig on an annual basis.

• The pipeline system is estimated to have a 100-year life before major pipeline repair would 
be required.

• The existing hydro plant would require regular inspection and maintenance to maintain 
turbines, valves, and other mechanical equipment.

• The recreation area would require regular inspection and maintenance to maintain hard 
surfaces and erosional protection and to keep site free of debris and excessive vegetation.

Task Number of People Equipment 
Reservoir Inspection & Maintenance 1 - Person 1 - Pickup Truck 
Dam Inspection & Maintenance 1 - Person 1 - Pickup Truck 
Flushing Pipeline 2 - People 1 - Pickup Truck 

Road Maintenance 1 - Person 
1 - Grader 
1 - Pickup Truck 

Pipeline Maintenance 2 - People 1 - Pickup Truck 
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Task Number of People Equipment 
Hydro Plant Inspection & Maintenance 1 - Person 1 - Pickup Truck 
Recreation Area  1 - Person 1 - Pickup Truck 

Table 9 Estimated Personnel and Equipment to Perform Operation and Maintenance 

E. Termination and Restoration 
If the project is to be terminated or abandoned, a joint inspection would be held with the 
authorized officer(s) of the NRCS prior to termination. This would be held to agree upon an 
acceptable rehabilitation plan for the area. 

E-868



Part V. References 
Bureau of Land Management (BLM). 2006. Best management practices for raptors and their 

associated habitats in Utah. Recommendations for implementing the U.S. Fish and 
Wildlife Service, Utah Field Office’s Guidelines for Raptor Protection from Human and 
Land Use Disturbances [Romin and Muck 2002]. BLM Utah State Office, Salt Lake City. 
August 2006. 

Bureau of Land Management. 2008. Instruction Memorandum No. 2008-050: Migratory Bird 
Treaty Act – Interim Management Guidance.

E-869



Appendix A. Best Management Practices 

E-870



Best Management Practices 

As part of standard operating procedures, standard BMPs would be implemented throughout the 
project in order to reduce potential adverse environmental impacts. Most of the impacts are 
short term and generally occur during the construction period. Project design and 
implementation of site-specific or selectively recommended BMPs would minimize the effect of 
the project where the potential for long-term, adverse impacts may occur.  

 STANDARD BMPs 
1. All construction vehicle movement outside of the right-of-way would be restricted to pre-

designated access, contractor acquired access, or public roads. 
2. The limits of construction activities would be predetermined, with activity restricted to and 

confined within those limits. No paint or permanent discoloring agents would be applied to rocks 
or vegetation to indicate survey or construction activity limits. The right-of-way boundary would 
be flagged in environmentally sensitive areas described in the plan of development to alert 
construction personnel that those areas would be avoided. 

3. In construction areas where re-contouring is not required, vegetation would be left in place 
wherever possible to avoid excessive root damage and allow for re-sprouting. 

4. In construction areas where ground disturbance is significant or where re-contouring is required, 
surface restoration would occur as required by the landowner or land management agency. The 
method of restoration typically would consist of returning disturbed areas to their natural contour 
(to the extent practical) and reseeding or re-vegetating with native plants. Seed viability would be 
tested and seed mixes would be certified to contain no noxious weeds.  

5. Prior to construction, all construction personnel would be instructed on the protection of cultural, 
paleontological, and ecological resources. To assist in this effort, the construction contract would 
address (a) federal and state laws regarding antiquities, fossils, and plants and wildlife, including 
collection and removal; and (b) the importance of these resources and the purpose and necessity 
of protecting them. 

6. An initial intensive cultural resource inventory survey would be conducted prior to construction. 
Impact avoidance and mitigation measures developed in consultation with appropriate land 
management and regulatory agencies and other interested parties would be implemented 
subsequent to the completion of the NEPA compliance document. 

7. Any cultural and/or paleontological resource discovered during construction by the KCWCD or any 
person working on their behalf on public or federal land would be reported immediately to the 
authorized officer. The KCWCD would suspend operations in the area until an evaluation is 
completed to prevent the loss of cultural or scientific values.  

8. All construction and maintenance activities would be conducted in a manner that would minimize 
disturbance to vegetation, drainage channels, and intermittent and perennial stream banks. In 
addition, dust-control measures would be utilized as necessary during construction in sensitive 
areas. Any used existing roads would be left in a condition equal to or better than their condition 
prior to construction. 
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 STANDARD BMPs 
9. All requirements of those entities having jurisdiction over air quality matters would be adhered to 

and any necessary permits for construction activities would be obtained. Open burning of 
construction trash (cleared trees, etc.) would not be allowed on BLM- or USFS-administered lands. 

10. Fences and gates, if damaged or destroyed by construction activities, would be repaired or 
replaced to their original pre-disturbed condition as required by the landowner or the land 
management agency. Temporary gates would be installed only with the permission of the 
landowner or the land management agency. 

11. Totally enclosed containment would be provided for all hazardous materials (if needed) and trash. 
All construction waste including trash, litter, garbage, other solid waste, petroleum products, and 
other potentially hazardous materials would be removed to a disposal facility authorized to accept 
such materials. 

12. Third-party environmental contractors would be used throughout the construction effort, from 
clearing through rehabilitation. 

13. The KCWCD would trim trees in preference to cutting trees, and would cut trees in preference to 
bulldozing them. 

14. Construction holes left open overnight would be covered to prevent livestock or wildlife from 
harm. 

15. The contractor would clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, 
and plant parts prior to moving equipment onto public land.  

 
ADDITIONAL STIPULATIONS 
The following additional stipulations would be implemented throughout the construction and 
operation of the project and would be included as part of the standard operating procedures. 
 

STIPULATIONS – STANDARD OPERATING PROCEDURES 
1. KCWCD would construct, operate, and maintain the facilities, improvements, and structures within 

this ROW in strict conformity with the plan of development as it is approved. Any relocation, 
additional construction, or use that is not in accord with the approved plan of development would 
not be initiated without the prior written approval of the authorized officer. A copy of the complete 
ROW grant or acknowledgment, including all stipulations and approved plan of development, would 
be made available on the ROW area during construction, operation, and maintenance to the 
authorized officer. Noncompliance with the above shall be grounds for an immediate temporary 
suspension of activities if it constitutes a threat to public health and safety or a material threat to 
the environment.  

2. This plan of development describes in detail the construction, operation, maintenance of the ROW 
and its associated improvements and/or facilities. An approved plan of development may be 
referred to for interpretation of the right-of-way grant.  

3. KCWCD would contact the authorized officer at least 10 days prior to the anticipated start of 
construction and/or any surface-disturbing activities. The authorized officer may require and 
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STIPULATIONS – STANDARD OPERATING PROCEDURES 
schedule a preconstruction conference with the KCWCD prior to commencement of construction 
and/or surface-disturbing activities on the ROW. The KCWCD, its contractor(s), or agents involved 
with the construction and/or surface-disturbing activities on the ROW should attend this 
conference to review the stipulations of the grant and the plan(s) of development. 

4. KCWCD would designate a representative(s) who would have the authority to act upon and 
implement instructions from the authorized officer within a reasonable time when construction or 
other surface-disturbing activities are underway. 

5. KCWCD would protect all survey monuments found within the right-of-way. Survey monuments 
include but are not limited to General Land Office and BLM Cadastral Survey Corners, reference 
corners, witness points, U.S. Coastal and Geodetic benchmarks and triangulation stations, military 
control monuments, and recognizable civil (both public and private) survey monuments. In the 
event of obliteration or disturbance of any of the above, the KCWCD would immediately report the 
incident, in writing, to the authorized officer and the respective installing authority, if known. 
Where General Land Office or BLM ROW monuments or references are obliterated during 
operations, KCWCD shall secure the services of a registered land surveyor or a BLM cadastral 
surveyor to restore the disturbed monuments and references using surveying procedures found in 
the Manual of Surveying Instructions for the Survey of the Public Lands of the United States, latest 
edition. KCWCD shall record such survey in the appropriate county and send a copy to the 
authorized officer. If the BLM cadastral surveyors or other federal surveyors are used to restore the 
disturbed survey monument, KCWCD would be responsible for the survey cost.  

6. The KCWCD or the successor in interest shall comply with Title VI of the Civil Rights Act of 1964 (42 
U.S.C. 2000d et. seq.) and the regulations of the Secretary of Interior issued pursuant hereto.  

7. KCWCD would mark the exterior boundaries of the ROW with a stake and/or lath. The intervals may 
be varied at the time of staking at the discretion of the authorized officer. The tops of the stakes 
and/or laths would be painted and the laths flagged in a distinctive color as determined by the 
holder. The survey station numbers would be marked on the boundary stakes and/or laths at the 
entrance to and exit from public land. Holder would maintain all boundary stakes and/or laths in 
place until final cleanup and restoration are completed and approved by the authorized officer. The 
stakes and/or laths would then be removed at the direction of the authorized officer.  

8. KCWCD would conduct all activities associated with the construction, operation, and maintenance 
of the right-of-way within the authorized limits of the ROW and approved plan of development. 

9. KCWCD would survey and clearly mark the centerline and/or exterior limits of the ROW, as 
determined by the authorized officer.  

10. All design, material, and construction, operation, maintenance, and termination practices would be 
in accordance with safe and proven engineering practices.  

11. KCWCD would inform the authorized officer within 48 hours of any accidents on federal lands that 
require reporting to the Department of Transportation as required by 49 CFR Part 195. 

12. During conditions of extreme fire danger, operations may be suspended or limited in certain areas. 
13. KCWCD would be liable for damage or injury to the United States to the extent provided by 43 CFR 

Sec. 2803.1-4. KCWCD would be held to a standard of strict liability for damage or injury to the 
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STIPULATIONS – STANDARD OPERATING PROCEDURES 
United States resulting from fire or soil movement (including landslides and slumps as well as wind 
and water-caused movement of particles) caused or substantially aggravated by any of the 
following within the ROW or permit area: 

 • Activities of the holder including but not limited to construction, operation and maintenance 
of the facility. 

 • Activities of other parties acting under color of authority from the KCWCD, including but not 
limited to: 

- land clearing 
- earth-disturbing and earth-moving work 
- blasting 

14. Within 30 days of completion, KCWCD would submit to the authorized officer, as-built drawings 
and a certification of construction verifying that the facility has been constructed (and tested) in 
accordance with the design, plans, specifications, and applicable laws and regulations. 

15. Construction sites would be maintained in a sanitary condition at all times; waste materials at those 
sites would be disposed of promptly at an appropriate waste disposal site. “Waste” means all 
discarded matter including but not limited to human waste, debris, garbage, refuse, oil drums, 
petroleum products, ashes, and equipment. 

16. Prior to preconstruction activities on the subject parcel, KCWCD would identify all noxious weeds 
present. A list of the weeds would be provided to the authorized officer. A determination would be 
made by the authorized officer of any noxious weeds that may require flagging for treatment. 
KCWCD shall treat the noxious weeds as required by the authorized officer. 

17. KCWCD would clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, and 
plant parts prior to moving equipment onto public land authorized under this lease. 

18. Gravel and/or fill material to be placed in relatively weed-free areas must come from weed-free 
sources. Prior to obtaining gravel and/or fill material, the authorized officer would inspect the 
source for weeds and determine adequacy of site. 

19. KCWCD would identify a road maintenance program, which would include monitoring for noxious 
weeds. If KCWCD identifies any noxious weeds, KCWCD would notify the authorized officer 
immediately. A treatment program would be identified and KCWCD would be responsible for weed 
abatement. 
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EAST FORK VIRGIN RIVER 
COVE RESERVOIR

WATERSHED PLAN - EIS

Kane County, Utah

MEMORANDUM

To: Brent Gardner, P.E., Alpha Engineering

From: Brandon Horrocks, P.E. and Brad Price, P.E.

Date: September 8, 2021

RE: ALTERNATIVE SITE EVALUATION
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East Fork Virgin River - Alternatives Screening Matrix None Low Medium High
Further Study 
Needed

10/14/2021

Alternative Meets Purpose and Need On-Channel Reservoir
Removal of 

Homes/Buldings for 
Construction

Irrigated Land Loss Geotechnical 
Challenges Sedimentation Load Required Dam Height Earthwork Quantity Diversion Changes / 

Energy Requirements
Road Realignment 

Impacts
Perennial Stream 

Impacts
Intermittent Stream 

Impacts Wetland Impacts Cultural Resource 
Impacts

Riparian Area 
Impacts

Sensitive Fish Species 
Impacts

Lower Swapp Reservoir Yes No 0 0 ac 115 ac-ft @ 50yrs 97 ft 1159198 Pump & pipeline needed

Stout Creek Upper 
Reservoir

Yes Yes 0 0 ac 950 ac-ft @ 50yrs 152 ft 1553511 Pump & pipeline needed

Stout Creek Lower 
Reservoir

Yes Yes Possibly 1 Outbuilding 0 ac 1150 ac-ft @ 50yrs 158 ft 1548485 Pump & pipeline needed

Lydia's Canyon Upper 
Reservoir

Yes Yes 0 15 ac 600 ac-ft @ 50yrs 185 ft 2430834 Pump & pipeline needed 0 ac

Lydia's Canyon Lower 
Reservoir

Yes Yes 9 88 ac 750 ac-ft @ 50yrs 162 ft 1979492 Pump & pipeline needed

Dry Wash Reservoir Yes No 1 20 ac Faults 340 ac-ft @ 50yrs 139 ft 1085076 Pump & pipeline needed 0 ac

Cove Reservoir (Full) Yes No 0 0 ac 235 ac-ft @ 50yrs 86 ft 1192320 Existing pipeline plus gravity feed 0 ac

Muddy Creek Upper 
Reservoir

Yes Yes 0 0 ac 1300 ac-ft @ 50yrs 115 ft 1293213 Pump back to users

Muddy Creek Lower 
Reservoir

Yes Yes Possibly 2 Outbuildings 180 ac Gypsum 1,300+ ac-ft @ 50yrs 85 ft 924873 Pump back to users 0 ac

Conservation (No-
Build)

No N/A

Cove Reservoir (Small) Yes No 0 0 ac 235 ac-ft @ 50yrs 67 897,590 Existing pipeline plus gravity feed

Special Environmental Concerns
Constructability Concerns 
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MEMO DRAFT     
 

Date:  July 22, 2024 
To:  KCWCD East Fork Virgin River Watershed Plan – Project Team 

From:  Brent Gardner 
Re:  3,000 vs. 6,000-Acre Foot Reservoir Analysis 

Items: 
 
As requested, I am providing the information that has been provided in the past in the form of a 
memo to the project team. We have developed the following information in relation to the 
construction of a 3,000 acre foot (AF) reservoir verses a 6,000 AF reservoir: 

1) Earthwork quantities for the construction of the dam are reduced by approximately 40% 
with the lower dam height but foundation preparation requirements were not reduced 
substantially. In addition, the excavation required for the smaller reservoir spillway was 
over 100% higher. There was an overall reduction in cost of approximately $6,732,796. 
 

2) The 6,000 AF reservoir had a cost of $31,511,514 or $5,252 per AF in 2023 dollars. The 
3,000 AF reservoir cost was $24,778,718 or $8,260 per AF. 
 

3) Having a larger reservoir increases the surface area available for recreation from 
approximately 122 acres to 187 acres or an increase of about 50%. 
 

4) A larger reservoir also provides for additional storage at a higher elevation to reduce 
evaporation losses and provide for drought relief when needed. According to Utah State 
University Research Report 145 approximately 43 inches of lake evaporation occurs in the 
St. George area annually and 27 inches in the Orderville area near the Cove Reservoir site 
or a reduction of approximately 60%. 
 

5) With maximum demands placed on the reservoir a yield of 2,148 AF could be met during 
each of the 54 years of record with a 6,000 AF capacity reservoir. A 3,000 AF reservoir 
only yielded 1,453 AF of water during the same period of record. The larger reservoir 
yielded 48% more water with an increase of 27% in cost. 
 

6) The smaller reservoir did not provide an adequate water supply during 17 of the 54 years 
of record to the Kane County irrigators. The larger reservoir did not meet the irrigation 
demands during one year of the 54 years of record. The following average annual yields 
would be provided to the KCWCD and the WCWCD with the differing sizes of reservoirs: 
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Memo 
WCWCD Use of East Fork Storage 

July 22, 2024 

Page | 2 

Cove Reservoir Size KCWCD WCWCD 

3,000 AF 784 AF 1,092 AF 
6,000 AF 867 AF 1,340 AF 

It should be noted that the WCWCD anticipates an overall yield to their system of 700 AF from the 
Cove Reservoir as the Division of Water Resources (DOWR) water model shows that a portion of 
the high water available at the Cove Reservoir diversion is also available at the Quail Creek 
Diversion dam during the same period to fill the Quail Lake and Sand Hollow Reservoirs. However, 
there is reduced evaporation losses storing the water at a higher elevation. 

End of Memo 
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Standard Best Management Practices and Standard Operating Procedures 

As part of standard operating procedures, standard best management practices (BMPs) would be 
implemented throughout the project in order to reduce potential adverse environmental impacts. Most of 
the impacts are short-term and generally occur during the construction period. Project design and 
implementation of site-specific or selectively recommended BMPs would minimize the effect of the project 
where the potential for long-term, adverse impacts may occur. These BMPs were taken from the Draft Cove 
Reservoir Plan of Development (POD) (Appendix E, Plan of Development for Cove Reservoir). 
 

Standard BMPs 
1. All construction vehicle movement outside of the ROW would be restricted to pre-designated access roads, 

contractor-acquired access roads, or public roads. 
2. The limits of construction activities would be predetermined, with activity restricted to and confined within 

those limits. No paint or permanent discoloring agents would be applied to rocks or vegetation to indicate 
survey or construction activity limits. The ROW boundary would be flagged in environmentally sensitive 
areas, described in the POD, to alert construction personnel that those areas would be avoided. 

3. In construction areas where re-contouring is not required, vegetation would be left in place wherever possible 
to avoid excessive root damage and allow for resprouting. 

4. In construction areas where ground disturbance is significant or where recontouring is required, surface 
restoration would occur as required by the landowner or land management agency. The method of restoration 
typically would consist of returning disturbed areas to their natural contour (to the extent practical) and 
reseeding or revegetating with native plants. Seed viability would be tested and seed mixes would be certified 
to contain no noxious weeds.  

5. Prior to construction, all construction personnel would be instructed on the protection of cultural, 
paleontological, and ecological resources. To assist in this effort, the construction contract would address (a) 
federal and state laws regarding antiquities, fossils, and plants and wildlife, including collection and removal; 
and (b) the importance of these resources and the purpose and necessity of protecting them. 

6. An initial intensive cultural resource inventory survey would be conducted prior to construction. Impact 
avoidance and mitigation measures developed in consultation with appropriate land management and 
regulatory agencies and other interested parties would be implemented subsequent to the completion of the 
National Environmental Policy Act (NEPA) compliance document. 

7. Any cultural and/or paleontological resource discovered during construction by the Kane County Water 
Conservancy District (KCWCD) or any person working on their behalf on public or federal land would be 
reported immediately to the authorized officer. The KCWCD would suspend operations in the area until an 
evaluation is completed to prevent the loss of cultural or scientific values.  

8. All construction and maintenance activities would be conducted in a manner that would minimize disturbance 
to vegetation, drainage channels, and intermittent and perennial stream banks. In addition, dust-control 
measures would be utilized as necessary during construction in sensitive areas. Any used existing roads would 
be left in a condition equal to or better than their condition prior to construction. 

9. All requirements of those entities having jurisdiction over air quality matters would be adhered to and any 
necessary permits for construction activities would be obtained. Open burning of construction trash (cleared 
trees, etc.) would not be allowed on Bureau of Land Management- (BLM) or U.S. Forest Service- (USFS) 
administered lands. 

10. Fences and gates, if damaged or destroyed by construction activities, would be repaired or replaced to their 
original pre-disturbed condition as required by the landowner or the land management agency. Temporary 
gates would be installed only with the permission of the landowner or the land management agency. 

11. Totally enclosed containment would be provided for all hazardous materials (if needed) and trash. All 
construction waste including trash, litter, garbage, other solid waste, petroleum products, and other potentially 
hazardous materials would be removed to a disposal facility authorized to accept such materials. 

12. Third-party environmental contractors would be used throughout the construction effort, from clearing 
through rehabilitation. 

13. The KCWCD would trim trees, in preference to cutting trees, and would cut trees, in preference to bulldozing 
them. 

14. Construction holes left open overnight would be covered to prevent livestock or wildlife from harm. 
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Standard BMPs 
15. The contractor would clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, and plant 

parts prior to moving equipment onto public land.  
 
Additional Stipulations 

The following additional stipulations would be implemented throughout the construction and operation of 
the project and would be included as part of the standard operating procedures. 
 

Stipulations – Standard Operating Procedures 
1. KCWCD would construct, operate, and maintain the facilities, improvements, and structures within this ROW 

in strict conformity with the POD, as it is approved. Any relocation, additional construction, or use that is not 
in accord with the approved POD would not be initiated without the prior written approval of the authorized 
officer. A copy of the complete ROW grant or acknowledgment, including all stipulations and approved POD, 
would be made available on the ROW area during construction, operation, and maintenance to the authorized 
officer. Noncompliance with the above shall be grounds for an immediate temporary suspension of activities 
if it constitutes a threat to public health and safety or a material threat to the environment.  

2. This POD describes in detail the construction, operation, maintenance of the ROW and its associated 
improvements and/or facilities. An approved POD may be referred to for interpretation of the ROW grant.  

3. KCWCD would contact the authorized officer at least 10 days prior to the anticipated start of construction 
and/or any surface-disturbing activities. The authorized officer may require and schedule a preconstruction 
conference with the KCWCD prior to commencement of construction and/or surface disturbing activities on 
the ROW. The KCWCD, its contractor(s), or agents involved with the construction and/or surface disturbing 
activities on the ROW should attend this conference to review the stipulations of the grant and the POD. 

4. KCWCD would designate a representative(s) who would have the authority to act upon and implement 
instructions from the authorized officer within a reasonable time when construction or other surface disturbing 
activities are underway. 

5. KCWCD would protect all survey monuments found within the ROW. Survey monuments include but are not 
limited to General Land Office and BLM Cadastral Survey Corners, reference corners, witness points, U.S. 
Coastal and Geological Survey benchmarks and triangulation stations, military control monuments, and 
recognizable civil (both public and private) survey monuments. In the event of obliteration or disturbance of 
any of the above, the KCWCD would immediately report the incident, in writing, to the authorized officer and 
the respective installing authority, if known. Where General Land Office or BLM ROW monuments or 
references are obliterated during operations, KCWCD shall secure the services of a registered land surveyor or 
a BLM cadastral surveyor to restore the disturbed monuments and references using surveying procedures found 
in the Manual of Surveying Instructions for the Survey of the Public Lands of the United States, latest edition. 
KCWCD shall record such survey in the appropriate county and send a copy to the authorized officer. If the 
BLM cadastral surveyors or other federal surveyors are used to restore the disturbed survey monument, 
KCWCD would be responsible for the survey cost.  

6. The KCWCD or the successor in interest shall comply with Title VI of the Civil Rights Act of 1964 (42 U.S.C. 
2000d et. seq.) and the regulations of the Secretary of Interior issued pursuant hereto.  

7. KCWCD would mark the exterior boundaries of the ROW with a stake and/or lath. The intervals may be varied 
at the time of staking at the discretion of the authorized officer. The tops of the stakes and/or laths would be 
painted and the laths flagged in a distinctive color as determined by the holder. The survey station numbers 
would be marked on the boundary stakes and/or laths at the entrance to and exit from public land. Holder would 
maintain all boundary stakes and/or laths in place until final cleanup and restoration are completed and 
approved by the authorized officer. The stakes and/or laths would then be removed at the direction of the 
authorized officer.  

8. KCWCD would conduct all activities associated with the construction, operation, and maintenance of the ROW 
within the authorized limits of the ROW and approved POD. 

9. KCWCD would survey and clearly mark the centerline and/or exterior limits of the ROW, as determined by 
the authorized officer.  
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Stipulations – Standard Operating Procedures 
10. All design, material, and construction, operation, maintenance, and termination practices would be in 

accordance with safe and proven engineering practices.  
11. KCWCD would inform the authorized officer within 48 hours of any accidents on federal lands that require 

reporting to the Department of Transportation as required by 49 CFR Part 195. 
12. During conditions of extreme fire danger, operations may be suspended or limited in certain areas. 
13. KCWCD would be liable for damage or injury to the United States to the extent provided by 43 CFR Sec. 

2803.1-4. KCWCD would be held to a standard of strict liability for damage or injury to the United States 
resulting from fire or soil movement (including landslides and slumps as well as wind- and water-caused 
movement of particles) caused or substantially aggravated by any of the following within the ROW or permit 
area: 
• Activities of the holder including but not limited to construction, operation and maintenance of the facility. 
• Activities of other parties acting under color of authority from the KCWCD, including but not limited to: 

o land clearing; 
o earth-disturbing and earth-moving work; and 
o blasting. 

14. Within 30 days of completion, KCWCD would submit to the authorized officer, as-built drawings and a 
certification of construction verifying that the facility has been constructed (and tested) in accordance with the 
design, plans, specifications, and applicable laws and regulations. 

15. Construction sites would be maintained in a sanitary condition at all times. Waste materials at those sites would 
be disposed of promptly at an appropriate waste disposal site. “Waste” means all discarded matter including 

but not limited to human waste, debris, garbage, refuse, oil drums, petroleum products, ashes, and equipment. 
16. Prior to preconstruction activities on the subject parcel, KCWCD would identify all noxious weeds present. A 

list of the weeds would be provided to the authorized officer. A determination would be made by the authorized 
officer of any noxious weeds that may require flagging for treatment. KCWCD shall treat the noxious weeds 
as required by the authorized officer. 

17. KCWCD would clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, and plant parts 
prior to moving equipment onto public land authorized under this lease. 

18. Gravel and/or fill material to be placed in relatively weed-free areas must come from weed-free sources. Prior 
to obtaining gravel and/or fill material, the authorized officer would inspect the source for weeds and determine 
adequacy of site. 

19. KCWCD would identify a road maintenance program, which would include monitoring for noxious weeds. If 
KCWCD identifies any noxious weeds, KCWCD would notify the authorized officer immediately. A treatment 
program would be identified and KCWCD would be responsible for weed abatement. 
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Best Management Practices 

As part of standard operating procedures, standard BMPs would be implemented throughout the 

project in order to reduce potential adverse environmental impacts. Most of the impacts are 

short term and generally occur during the construction period. Project design and 

implementation of site-specific or selectively recommended BMPs would minimize the effect of 

the project where the potential for long-term, adverse impacts may occur.  

 STANDARD BMPs 

1. All construction vehicle movement outside of the right-of-way would be restricted to pre-

designated access, contractor acquired access, or public roads. 

2. The limits of construction activities would be predetermined, with activity restricted to and 

confined within those limits. No paint or permanent discoloring agents would be applied to rocks 

or vegetation to indicate survey or construction activity limits. The right-of-way boundary would 

be flagged in environmentally sensitive areas described in the plan of development to alert 

construction personnel that those areas would be avoided. 

3. In construction areas where re-contouring is not required, vegetation would be left in place 

wherever possible to avoid excessive root damage and allow for re-sprouting. 

4. In construction areas where ground disturbance is significant or where re-contouring is required, 

surface restoration would occur as required by the landowner or land management agency. The 

method of restoration typically would consist of returning disturbed areas to their natural contour 

(to the extent practical) and reseeding or re-vegetating with native plants. Seed viability would be 

tested and seed mixes would be certified to contain no noxious weeds.  

5. Prior to construction, all construction personnel would be instructed on the protection of cultural, 

paleontological, and ecological resources. To assist in this effort, the construction contract would 

address (a) federal and state laws regarding antiquities, fossils, and plants and wildlife, including 

collection and removal; and (b) the importance of these resources and the purpose and necessity 

of protecting them. 

6. An initial intensive cultural resource inventory survey would be conducted prior to construction. 

Impact avoidance and mitigation measures developed in consultation with appropriate land 

management and regulatory agencies and other interested parties would be implemented 

subsequent to the completion of the NEPA compliance document. 

7. Any cultural and/or paleontological resource discovered during construction by the KCWCD or any 

person working on their behalf on public or federal land would be reported immediately to the 

authorized officer. The KCWCD would suspend operations in the area until an evaluation is 

completed to prevent the loss of cultural or scientific values.  

8. All construction and maintenance activities would be conducted in a manner that would minimize 

disturbance to vegetation, drainage channels, and intermittent and perennial stream banks. In 

addition, dust-control measures would be utilized as necessary during construction in sensitive 

areas. Any used existing roads would be left in a condition equal to or better than their condition 

prior to construction. 
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 STANDARD BMPs 

9. All requirements of those entities having jurisdiction over air quality matters would be adhered to 

and any necessary permits for construction activities would be obtained. Open burning of 

construction trash (cleared trees, etc.) would not be allowed on BLM- or USFS-administered lands. 

10. Fences and gates, if damaged or destroyed by construction activities, would be repaired or 

replaced to their original pre-disturbed condition as required by the landowner or the land 

management agency. Temporary gates would be installed only with the permission of the 

landowner or the land management agency. 

11. Totally enclosed containment would be provided for all hazardous materials (if needed) and trash. 

All construction waste including trash, litter, garbage, other solid waste, petroleum products, and 

other potentially hazardous materials would be removed to a disposal facility authorized to accept 

such materials. 

12. Third-party environmental contractors would be used throughout the construction effort, from 

clearing through rehabilitation. 

13. The KCWCD would trim trees in preference to cutting trees, and would cut trees in preference to 

bulldozing them. 

14. Construction holes left open overnight would be covered to prevent livestock or wildlife from 

harm. 

15. The contractor would clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, 

and plant parts prior to moving equipment onto public land.  

 

ADDITIONAL STIPULATIONS 

The following additional stipulations would be implemented throughout the construction and 

operation of the project and would be included as part of the standard operating procedures. 

 

STIPULATIONS – STANDARD OPERATING PROCEDURES 

1. KCWCD would construct, operate, and maintain the facilities, improvements, and structures within 

this ROW in strict conformity with the plan of development as it is approved. Any relocation, 

additional construction, or use that is not in accord with the approved plan of development would 

not be initiated without the prior written approval of the authorized officer. A copy of the complete 

ROW grant or acknowledgment, including all stipulations and approved plan of development, would 

be made available on the ROW area during construction, operation, and maintenance to the 

authorized officer. Noncompliance with the above shall be grounds for an immediate temporary 

suspension of activities if it constitutes a threat to public health and safety or a material threat to 

the environment.  

2. This plan of development describes in detail the construction, operation, maintenance of the ROW 

and its associated improvements and/or facilities. An approved plan of development may be 

referred to for interpretation of the right-of-way grant.  

3. KCWCD would contact the authorized officer at least 10 days prior to the anticipated start of 

construction and/or any surface-disturbing activities. The authorized officer may require and 
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STIPULATIONS – STANDARD OPERATING PROCEDURES 

schedule a preconstruction conference with the KCWCD prior to commencement of construction 

and/or surface-disturbing activities on the ROW. The KCWCD, its contractor(s), or agents involved 

with the construction and/or surface-disturbing activities on the ROW should attend this 

conference to review the stipulations of the grant and the plan(s) of development. 

4. KCWCD would designate a representative(s) who would have the authority to act upon and 

implement instructions from the authorized officer within a reasonable time when construction or 

other surface-disturbing activities are underway. 

5. KCWCD would protect all survey monuments found within the right-of-way. Survey monuments 

include but are not limited to General Land Office and BLM Cadastral Survey Corners, reference 

corners, witness points, U.S. Coastal and Geodetic benchmarks and triangulation stations, military 

control monuments, and recognizable civil (both public and private) survey monuments. In the 

event of obliteration or disturbance of any of the above, the KCWCD would immediately report the 

incident, in writing, to the authorized officer and the respective installing authority, if known. 

Where General Land Office or BLM ROW monuments or references are obliterated during 

operations, KCWCD shall secure the services of a registered land surveyor or a BLM cadastral 

surveyor to restore the disturbed monuments and references using surveying procedures found in 

the Manual of Surveying Instructions for the Survey of the Public Lands of the United States, latest 

edition. KCWCD shall record such survey in the appropriate county and send a copy to the 

authorized officer. If the BLM cadastral surveyors or other federal surveyors are used to restore the 

disturbed survey monument, KCWCD would be responsible for the survey cost.  

6. The KCWCD or the successor in interest shall comply with Title VI of the Civil Rights Act of 1964 (42 

U.S.C. 2000d et. seq.) and the regulations of the Secretary of Interior issued pursuant hereto.  

7. KCWCD would mark the exterior boundaries of the ROW with a stake and/or lath. The intervals may 

be varied at the time of staking at the discretion of the authorized officer. The tops of the stakes 

and/or laths would be painted and the laths flagged in a distinctive color as determined by the 

holder. The survey station numbers would be marked on the boundary stakes and/or laths at the 

entrance to and exit from public land. Holder would maintain all boundary stakes and/or laths in 

place until final cleanup and restoration are completed and approved by the authorized officer. The 

stakes and/or laths would then be removed at the direction of the authorized officer.  

8. KCWCD would conduct all activities associated with the construction, operation, and maintenance 

of the right-of-way within the authorized limits of the ROW and approved plan of development. 

9. KCWCD would survey and clearly mark the centerline and/or exterior limits of the ROW, as 

determined by the authorized officer.  

10. All design, material, and construction, operation, maintenance, and termination practices would be 

in accordance with safe and proven engineering practices.  

11. KCWCD would inform the authorized officer within 48 hours of any accidents on federal lands that 

require reporting to the Department of Transportation as required by 49 CFR Part 195. 

12. During conditions of extreme fire danger, operations may be suspended or limited in certain areas. 

13. KCWCD would be liable for damage or injury to the United States to the extent provided by 43 CFR 

Sec. 2803.1-4. KCWCD would be held to a standard of strict liability for damage or injury to the 
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STIPULATIONS – STANDARD OPERATING PROCEDURES 

United States resulting from fire or soil movement (including landslides and slumps as well as wind 

and water-caused movement of particles) caused or substantially aggravated by any of the 

following within the ROW or permit area: 

 • Activities of the holder including but not limited to construction, operation and maintenance 

of the facility. 

 • Activities of other parties acting under color of authority from the KCWCD, including but not 

limited to: 

- land clearing 
- earth-disturbing and earth-moving work 
- blasting 

14. Within 30 days of completion, KCWCD would submit to the authorized officer, as-built drawings 

and a certification of construction verifying that the facility has been constructed (and tested) in 

accordance with the design, plans, specifications, and applicable laws and regulations. 

15. Construction sites would be maintained in a sanitary condition at all times; waste materials at those 

sites would be disposed of promptly at an appropriate waste disposal site. “Waste” means all 

discarded matter including but not limited to human waste, debris, garbage, refuse, oil drums, 

petroleum products, ashes, and equipment. 

16. Prior to preconstruction activities on the subject parcel, KCWCD would identify all noxious weeds 

present. A list of the weeds would be provided to the authorized officer. A determination would be 

made by the authorized officer of any noxious weeds that may require flagging for treatment. 

KCWCD shall treat the noxious weeds as required by the authorized officer. 

17. KCWCD would clean off-road equipment (power or high-pressure cleaning) of all mud, dirt, and 

plant parts prior to moving equipment onto public land authorized under this lease. 

18. Gravel and/or fill material to be placed in relatively weed-free areas must come from weed-free 

sources. Prior to obtaining gravel and/or fill material, the authorized officer would inspect the 

source for weeds and determine adequacy of site. 

19. KCWCD would identify a road maintenance program, which would include monitoring for noxious 

weeds. If KCWCD identifies any noxious weeds, KCWCD would notify the authorized officer 

immediately. A treatment program would be identified and KCWCD would be responsible for weed 

abatement. 
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Cove Reservoir 
SITES Analysis 

 
Kane County, Utah 

 
MEMORANDUM   
 
 
To: Brent Gardner, P.E. 
 
From: Brandon Horrocks, P.E.  
 
Date: November 13, 2019 
 
 
This memorandum describes auxiliary spillway stability and integrity analyses performed for the 
proposed Cove Dam, located in Kane County, Utah. The purpose of these analyses was to evaluate if 
the planned auxiliary spillway to be excavated into the native materials near the left abutment of the 
dam will meet NRCS stability and integrity design requirements. It is anticipated that this 
memorandum will be included in Appendix D of the project Environmental Assessment, and that the 
studies and documents referenced herein, such as the hydrological analyses, 2004 Cove Dam 
Feasibility Study, and preliminary design drawings will also be included in Appendix D, and the 
reader will have access to these documents for reference. 
 
Flood routing and spillway evaluation analyses were performed for the calculated Stability 
Design Hydrograph (SDH) and Freeboard Hydrograph (FBH). The reservoir inflow hydrographs 
were provided to us by Alpha Engineering. The calculated SDH and FBH provided to us have 
peak reservoir inflows of 1,516 and 3,524 cfs, respectively. Routing analyses performed 
indicated that the SDH can be routed through the proposed Cove Reservoir and principal 
spillway without use of the auxiliary spillway; therefore, no erosion within the auxiliary spillway 
would occur as a result of the stability design storm, and the NRCS stability design requirements 
would be satisfied. An integrity design erosion analysis for the auxiliary spillway while passing 
the FBH was performed using the NRCS SITES computer program (version 2015.1.8). The 
calculated peak flow through the auxiliary spillway while routing the FBH through the reservoir 
is 378 cfs. NRCS requires that the spillway be designed to not breach during passage of the FBH. 
 
The boring completed on the left abutment nearest the proposed auxiliary spillway during the 
2004 feasibility study (DH04-5) encountered weathered shale at the ground surface. Based upon 
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a review of erosion parameters for weathered shale included in the SITES program Help menu, a 
head cut index of 0.2 and representative diameter of 1 inch was used to model the weathered 
shale materials.  
 
The existing ground surface and proposed spillway profile along the planned auxiliary spillway 
alignment were inputted into the SITES model. The existing topography along the planned 
spillway is as steep as about 1.5H:1V (Horizontal:Vertical). The planned spillway profile will 
require excavation into the native subsurface materials, resulting in spillway flowline grades as 
steep as about 3H:1V.  
 
The results of the SITES analysis are illustrated on the attached output graphic, and it will be 
noted that the estimated erosion as a result of the FBH does not result in a spillway breach. The 
results of the analysis indicate that NRCS auxiliary spillway integrity requirements are satisfied. 
 
We appreciate the opportunity to provide this service to you. Please feel free to contact us if you have 
any questions.   
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 *******************************************************************************
 SITES XEQ 08/28/2020   WATER RESOURCE SITE ANALYSIS COMPUTER PROGRAM
      VER 2005.1.8               (USER MANUAL - DATED DECEMBER 2005)
      TIME 16:21:21

 ************************** 80-80 LIST OF INPUT Data ***************************

 SITES     01/01/2005COVRES    COV RES                       4.74      C3
 SAVMOV    0    101
 SAVMOV    101  1                                                      1
 STRUCTURE STR1      Cove Res
                     5470                                    0.18
                     5480                                    62.26
                     5490                                    303.40
                     5500                                    738.03
                     5510                                    1400.09
                     5520                                    2323.02
                     5530                                    3541.97
                     5540                                    5073.81
                     5545.5                                  6055.03
                     5550                                    6934.92
                     5552                                    7347.18
                     5552.5                                  7450.25
 ENDTABLE
 HYD       1                   Principal Spillway
                     1
                     0         11        14        15        15
                     15        15        15        15        15
                     15        16        16        16        16
                     16        16        16        16        16
                     16        17        17        17        17
                     17        17        17        17        17
                     17        18        18        18        18
                     18        18        18        18        19
                     19        19        19        19        19
                     20        20        20        20        20
                     20        21        21        21        21
                     21        21        22        22        22
                     22        23        23        23        23
                     24        24        24        24        25
                     25        25        26        26        26
                     27        27        27        28        28
                     29        29        29        30        30
                     31        31        32        33        33
                     34        35        35        36        37
                     38        39        40        41        42
                     43        45        46        48        49
                     51        53        56        58        61
                     65        69        74        80        87
                     96        109       127       157       219
                     850       479       259       172       132
                     111       98        88        81        75
                     70        65        62        59        56
                     54        51        50        48        46
                     45        43        42        41        40
                     39        38        37        36        35
                     35        34        33        33        32
                     32        31        30        30        29
                     29        29        28        28        27
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                     27        27        26        26        26
                     25        25        25        24        24
                     24        24        23        23        23
                     23        22        22        22        22
                     22        21        21        21        21
                     21        20        20        20        20
                     20        20        19        19        19
                     19        19        19        19        18
                     18        18        18        18        18
                     18        17        17        17        17
                     17        17        17        17        17
                     17        16        16        16        16
                     16        16        16        16        16
                     16        15        15        15        15
                     15        15        15        15        15
                     15        4         1
 ENDTABLE
 HYD       3                   Auxiliary Spillway (Local)
                     0.3
                     0         0         0         0         0
                     6         39        194       687       1365
                     2027      2180      1955      1683      1441
                     1248      1107      1001      924       874
                     833       748       589       423       283
                     180       112       73        47        28
                     16        9         5         3         1
                     1         0
 ENDTABLE
 HYD       5                   Freeboard (General)
                     1.2
                     0         0         4         35        84
                     195       425       1352      3365      3296
                     2008      1331      1060      912       792
                     742       664       624       613       611
                     547       262       90        24        5
                     1         0
 ENDTABLE
 WSDATA    2C CR               4.74
 PDIRECT                                 9.40      16.00
 POOLDATA  ELEV                5545.5              5552      5435      SC
 PSINLET             1         3.75
 PSDATA    1         1000      30                  0.012     5450
 ASSPRFL   41
           0         5530      75        5549.2    115       5549.2
           475       5493.8    610       5482.3    1057      5453
           1153      5438
 ENDTABLE
 ASSURFACE 41        1170      1
           0         1170      .025      0         1
 ENDTABLE
 ASDATA    41                            2                             1
 BTMWIDTH  FEET      30
 ASMATERIAL
           1         50        1         75        115       .25
 ENDTABLE
 ASCOORD    1        W.Shale   N
           0         5530      75        5549.3    122       5565
           132       5565      262       5530      475       5495
           1150      5445      1155      5440      1160      5435
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 ENDTABLE
 GRAPHICS  I
 GO,DESIGN LCPIO     TYPE2     24
 SAVMOV    2    101  1                   STR1
 ENDJOB

 *******************************************************************************

 ***** MESSAGE - DEFAULT TOPSOIL FILL MATERIAL PARAMETERS USED.

 ***** MESSAGE - AUXILIARY SPILLWAY CREST ELEVATION IS SET TO  5549.20
                 FROM THE ASSPRFL RECORDS.

 ***** MESSAGE - VALUES FROM ASSURFACE, REACH  1 IMPLY NO VEGETAL COVER WITH
                 "n" OF 0.025.

1SITES -------------------------------------------------------------------------
 XEQ 08/28/2020                    COV RES                        WSID= COVRES
 VER 2005.1.8                        Cove Res                       SUBW= CR
 TIME 16:21:21            SITE = STR1              PASS=    1     PART=   1

 **********************    MATERIAL PROPERTIES    ****************************
                            DRY                  PERCENT       DETACH.      REP.
      MATERIAL       PI   DENSITY        Kh        CLAY         RATE      DIAMETER
                         lbs/CuFt                        (Ft/H)/(lb/SqFt)  inches
     W.Shale        50.      115.      0.25        75.0          --        1.00000
     TS_FILL         0.      100.      0.05         0.0          --        0.05000
     GEN_FILL       50.      115.      0.25        75.0          --        1.00000

 ****************************    BASIC Data    *********************************
 HUMID- SUBHUMID CLIMATE AREA                     DESIGN CLASS  C

 INFLOW HYDROGRAPH(S) ENTERED

 PRECIP. - Q-PS,1-DAY    Q-PS,10-DAY       P-SD           P-FB
               0.00          0.00          9.40          16.00

 WSDATA -       CN          DA-SM          TC/L            -/H           QRF
               0.00          4.74          0.00           0.00          0.00

 SITEDATA- PERM POOL     CREST PS        FP SED        VALLEY FL         378?
               0.00       5545.50          0.00        5435.00            NO

           BASEFLOW      INITIAL EL     EXTRA VOL      SITE TYPE 
               0.00          0.00          0.00         DESIGN

 PSDATA -  NO. COND        COND L         DIA/W            -/H
               1.00       1000.00         30.00           0.00

               PS N            KE         WEIR L         TW EL 
              0.012          1.00          3.75        5450.00

            2ND STG         ORF H          ORF L      START AUX.
               0.00          0.00          0.00           0.00

 ASCRESTS -   AUX.1         AUX.2         AUX.3          AUX.4          AUX.5
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            5549.20          0.00          0.00           0.00          0.00

 AUX.Data -  REF.NO.    RETARD. Ci   TIE STATION    INLET LENGTH
                 41          0.00        115.00              0

 AUX.Data - INLET N     SIDE SLOPE       EXIT N      EXIT SLOPE     ACTUAL AUX?
              0.025          2.00         0.025          0.154            NO

 BTM WIDTH -    BW1           BW2           BW3            BW4           BW5
   ft         30.00          0.00          0.00           0.00          0.00

 AUXILIARY SPILLWAY RATING DEVELOPED USING WSPVRT.

1*********************     DETAILED LIST OF BASIC Data     *********************
 WEIR COEF. FOR ORIFICES.......... 3.10    RATIO OF Ia TO S (CH.10,NEH4). 0.20
 WEIR COEF. FOR DROP INLET........ 3.10    TIME INCS TO PEAK OF UNIT HYD.  10.
 DISCHARGE COEF. FOR ORIFICES..... 0.60    NO. POINTS FOR DESIGN HYD. ... 5000

 HOOD, WEIR INLET COEF. .......... 0.60    DRAWDOWN TIME LIMIT - DAYS.... 10.0
 HOOD, PIPE ENTRANCE COEF. ....... 0.60    DRAWDOWN RATIO STORAGE LIMIT.. 0.15
 HOOD, SLUG FLOW COEF. ........... 0.00    OTHER DRAWDOWN RATIOS APPLY ?.   NO

 PS ACCURACY OF FULL FLOW CALC.,FT 0.01    WSP ALLOWABLE FSS VEL. CHANGE. 0.05
 FILLET SIZE FOR BOX CONDUITS..... 6.00    WSP FSS CALC. PRECISION, FT.. 0.005

 GRAVITATIONAL CONSTANT.......... 32.16    AUX. SPILLWAY MIN. CAP. COEF. 237.0
 MIN. NHCP378 PS PIPE AREA SQFT.. 0.545    AUX. SPILLWAY MIN. CAP. EXP.  0.493

 MIN. TR60 DEPTH AUX. TO TOP DAM.. 3.00    MIN. AUX. BW IN BW SOLUTION,FT 20.0
 MIN. NHCP378 DEPTH AUX.TO TOP DAM 2.00    PRECISION OF BW SOLUTION......  1.0
 MIN. NHCP378 DEPTH PS - AUX.CREST 1.00    OLD TR60 CRITERIA USED .......   NO
 MIN. NHCP378 DEPTH DESIGN Q - TOD 1.00    OLD NHCP378 CRITERIA USED ....   NO

 EMBANKMENT TEMPLATE:  TOP WIDTH = (calc.),  MAX. CROWN = 0.667 ft,
 SIDE SLOPE   WAVE BERM   MULTIPLE STABILITY BERMS    SEPARATE STABILITY BERMS
    RATIOS      WIDTH      U&D/S WIDTHS   DELTA H     WIDTHS, ft   HEIGHTS, ft
   U/S  D/S       ft             ft          ft        U/S   D/S    U/S   D/S 
  2.50 2.50      10.0            0.0        0.00       0.00  0.00   0.00  0.00

 DIMENSIONLESS UNIT HYDROGRAPH
 STANDARD DIMENSIONLESS UNIT HYDROGRAPH
 PEAK FACTOR = 484.0 | TIME INC. =0.020 | NO. INC. TO PEAK =  10.
 VOLUME FACTOR =  48.3429

      0.0000     0.0300     0.1000     0.1900     0.3100
      0.4700     0.6600     0.8200     0.9300     0.9900
      1.0000     0.9900     0.9300     0.8600     0.7800
      0.6800     0.5600     0.4600     0.3900     0.3300
      0.2800     0.2410     0.2070     0.1740     0.1470
      0.1260     0.1070     0.0910     0.0770     0.0660
      0.0550     0.0470     0.0400     0.0340     0.0290
      0.0250     0.0210     0.0180     0.0150     0.0130
      0.0110     0.0090     0.0080     0.0070     0.0060
      0.0050     0.0040     0.0030     0.0020     0.0010
      0.0000

 EXISTING NATURAL SURFACE AT AUXILIARY SPILLWAY SITE - X,Y COORDINATES:
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                0.     5530.00
               75.     5549.30
              122.     5565.00
              132.     5565.00
              262.     5530.00
              475.     5495.00
             1150.     5445.00
             1155.     5440.00
             1160.     5435.00

1NRCS DESIGN STORM RAINFALL DISTRIBUTION  (CHAPTER 21, NEH4 & TR-60).

       0.000      0.008      0.016      0.025      0.033
       0.043      0.052      0.063      0.074      0.086
       0.099      0.112      0.126      0.142      0.160
       0.180      0.205      0.255      0.345      0.437
       0.530      0.603      0.633      0.660      0.684
       0.705      0.724      0.742      0.759      0.775
       0.790      0.804      0.818      0.831      0.844
       0.856      0.868      0.879      0.890      0.900
       0.910      0.920      0.930      0.939      0.948
       0.957      0.966      0.975      0.983      0.992
       1.000

 24 HOUR TYPE II RAINFALL DISTRIBUTION
 IDENTIFICATION NAME IS TYPE2  GIVEN DURATION =  24.0 HRS

       0.000      0.001      0.002      0.003      0.004
       0.005      0.006      0.007      0.008      0.009
       0.010      0.012      0.013      0.014      0.015
       0.016      0.017      0.018      0.020      0.021
       0.022      0.023      0.024      0.026      0.027
       0.028      0.029      0.031      0.032      0.033
       0.034      0.036      0.037      0.038      0.040
       0.041      0.042      0.044      0.045      0.047
       0.048      0.049      0.051      0.052      0.054
       0.055      0.057      0.058      0.060      0.061
       0.063      0.065      0.066      0.068      0.070
       0.071      0.073      0.075      0.076      0.078
       0.080      0.082      0.084      0.085      0.087
       0.089      0.091      0.093      0.095      0.097
       0.099      0.101      0.103      0.105      0.107
       0.109      0.111      0.113      0.116      0.118
       0.120      0.122      0.125      0.127      0.130
       0.132      0.135      0.138      0.141      0.144
       0.147      0.150      0.153      0.157      0.160
       0.163      0.166      0.170      0.173      0.177
       0.181      0.185      0.189      0.194      0.199
       0.204      0.209      0.215      0.221      0.228
       0.235      0.243      0.251      0.261      0.271
       0.283      0.307      0.354      0.431      0.568
       0.663      0.682      0.699      0.713      0.725
       0.735      0.743      0.751      0.759      0.766
       0.772      0.778      0.784      0.789      0.794
       0.799      0.804      0.808      0.812      0.816
       0.820      0.824      0.827      0.831      0.834
       0.838      0.841      0.844      0.847      0.850
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       0.854      0.856      0.859      0.862      0.865
       0.868      0.870      0.873      0.875      0.878
       0.880      0.882      0.885      0.887      0.889
       0.891      0.893      0.895      0.898      0.900
       0.902      0.904      0.906      0.908      0.910
       0.912      0.914      0.915      0.917      0.919
       0.921      0.923      0.925      0.926      0.928
       0.930      0.931      0.933      0.935      0.936
       0.938      0.939      0.941      0.942      0.944
       0.945      0.947      0.948      0.949      0.951
       0.952      0.953      0.955      0.956      0.957
       0.958      0.960      0.961      0.962      0.964
       0.965      0.966      0.967      0.968      0.970
       0.971      0.972      0.973      0.975      0.976
       0.977      0.978      0.979      0.981      0.982
       0.983      0.984      0.985      0.986      0.988
       0.989      0.990      0.991      0.992      0.993
       0.994      0.996      0.997      0.998      0.999
       1.000

1SITES -------------------------------------------------------------------------
 XEQ 08/28/2020                    COV RES                        WSID= COVRES
 VER 2005.1.8                        Cove Res                       SUBW= CR
 TIME 16:21:21            SITE = STR1              PASS=    1     PART=   2

MESSAGE ---- Climatic Index changed from 0.0 to 1.0 for this run.

 CREST PS       5545.50 FT    6055.0 ACFT      0.00 AC     126.3 CFS

 SED ACCUM      5545.50 FT    6055.0 ACFT      0.00 AC     126.3 CFS

 START ELEV     5545.50 FT    6055.0 ACFT      0.00 AC       0.0 CFS

 INFLOW HYDROGRAPH PROVIDED IN LOCATION  1,  PEAK=    850.00 CFS, AT 120.00 HRS.
 TITLE = Principal Spillway

 HYD       PO              4.74Cove Res                                 COVRES  1
           0             1.0000                                         STR1    2
                           0.03      0.03      0.10      0.18      0.26   PO D  3
                           0.34      0.41      0.49      0.57      0.65   PO D  4
                           0.73      0.81      0.89      0.97      1.05   PO D  5
                           1.13      1.22      1.30      1.38      1.45   PO D  6
                           1.53      1.61      1.70      1.78      1.86   PO D  7
                           1.95      2.03      2.11      2.19      2.27   PO D  8
                           2.35      2.43      2.51      2.60      2.68   PO D  9
                           2.77      2.85      2.93      3.01      3.10   PO D 10
                           3.18      3.27      3.35      3.44      3.52   PO D 11
                           3.61      3.70      3.79      3.87      3.96   PO D 12
                           4.05      4.14      4.23      4.32      4.41   PO D 13
                           4.50      4.59      4.68      4.77      4.87   PO D 14
                           4.96      5.05      5.15      5.25      5.34   PO D 15
                           5.44      5.54      5.64      5.74      5.84   PO D 16
                           5.95      6.05      6.16      6.26      6.37   PO D 17
                           6.48      6.59      6.70      6.82      6.93   PO D 18
                           7.05      7.17      7.28      7.40      7.53   PO D 19
                           7.65      7.78      7.91      8.04      8.17   PO D 20
                           8.31      8.45      8.60      8.74      8.89   PO D 21
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                           9.05      9.21      9.37      9.54      9.71   PO D 22
                           9.89     10.08     10.27     10.47     10.67   PO D 23
                          10.89     11.11     11.34     11.59     11.85   PO D 24
                          12.13     12.43     12.75     13.09     13.47   PO D 25
                          13.90     14.38     14.94     15.63     17.26   PO D 26
                          22.38     28.72     32.09     33.90     35.07   PO D 27
                          35.92     36.60     37.15     37.62     38.02   PO D 28
                          38.36     38.65     38.90     39.11     39.29   PO D 29
                          39.45     39.58     39.68     39.78     39.85   PO D 30
                          39.90     39.94     39.97     39.98     39.99   PO D 31
                          39.98     39.97     39.94     39.91     39.87   PO D 32
                          39.82     39.77     39.70     39.64     39.57   PO D 33
                          39.49     39.41     39.33     39.23     39.14   PO D 34
                          39.04     38.94     38.84     38.73     38.62   PO D 35
                          38.50     38.39     38.27     38.15     38.03   PO D 36
                          37.91     37.78     37.65     37.52     37.39   PO D 37
                          37.26     37.13     36.99     36.85     36.72   PO D 38
                          36.58     36.44     36.30     36.16     36.02   PO D 39
                          35.88     35.74     35.59     35.45     35.30   PO D 40
                          35.16     35.02     34.87     34.72     34.58   PO D 41
                          34.43     34.29     34.14     33.99     33.85   PO D 42
                          33.70     33.55     33.41     33.27     33.12   PO D 43
                          32.97     32.82     32.68     32.53     32.39   PO D 44
                          32.25     32.10     31.95     31.80     31.66   PO D 45
                          31.51     31.37     31.23     31.09     30.95   PO D 46
                          30.81     30.67     30.52     30.38     30.24   PO D 47
                          30.10     29.96     29.82     29.68     29.55   PO D 48
                          29.41     29.28     29.14     29.00     28.86   PO D 49
                          28.72     28.58     28.45     28.32     28.19   PO D 50
                          28.06     27.87     27.62     27.36     27.10   PO D 51
                          26.84     26.58     26.33     26.08     25.83   PO D 52
                          25.59     25.35     25.10     24.87     24.63   PO D 53
                          24.40     24.17     23.94     23.71     23.49   PO D 54
                          23.26     23.04     22.83     22.61     22.40   PO D 55
                          22.18     21.98     21.77     21.56     21.36   PO D 56
                          21.16     20.96     20.76     20.57     20.37   PO D 57
                          20.18     19.99     19.80     19.62     19.43   PO D 58
                          19.25     19.07     18.89     18.72     18.54   PO D 59
                          18.37     18.20     18.03     17.86     17.69   PO D 60
                          17.53     17.36     17.20     17.04     16.88   PO D 61
                          16.73     16.57     16.42     16.26     16.11   PO D 62
                          15.96     15.82     15.69     15.61     15.53   PO D 63
                          15.45     15.37     15.29     15.22     15.14   PO D 64
                          15.06     14.99     14.91     14.83     14.76   PO D 65
                          14.69     14.61     14.54     14.46     14.39   PO D 66
                          14.32     14.25     14.17     14.10     14.03   PO D 67
                          13.96     13.89     13.82     13.75     13.68   PO D 68
                          13.61     13.55     13.48     13.41     13.34   PO D 69
                          13.28     13.21     13.14     13.08     13.01   PO D 70
                          12.95     12.88     12.82     12.75     12.69   PO D 71
                          12.63     12.56     12.50     12.44     12.38   PO D 72
                          12.32     12.25     12.19     12.13     12.07   PO D 73
                          12.01     11.95     11.89     11.83     11.78   PO D 74
                          11.72     11.66     11.60     11.54     11.49   PO D 75
                          11.43     11.37     11.32     11.26     11.21   PO D 76
                          11.15     11.10     11.04     10.99     10.93   PO D 77
                          10.88     10.83     10.77     10.72     10.67   PO D 78
                          10.61     10.56     10.51     10.46     10.41   PO D 79
                          10.36     10.31     10.26     10.21     10.16   PO D 80
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                          10.11     10.06     10.01      9.96      9.91   PO D 81
                           9.86      9.81      9.77      9.72      9.67   PO D 82
                           9.62      9.58      9.53      9.48      9.44   PO D 83
                           9.39      9.35      9.30      9.26      9.21   PO D 84
                           9.17      9.12      9.08      9.04      8.99   PO D 85
                           8.95      8.91      8.86      8.82      8.78   PO D 86
                           8.74      8.69      8.65      8.61      8.57   PO D 87
                           8.53      8.49      8.45      8.41      8.37   PO D 88
                           8.33      8.29      8.25      8.21      8.17   PO D 89
                           8.13      8.09      8.05      8.02      7.98   PO D 90
                           7.94      7.90      7.87      7.83      7.79   PO D 91
                           7.75      7.72      7.68      7.64      7.61   PO D 92
                           7.57      7.54      7.50      7.47      7.43   PO D 93
                           7.40      7.36      7.33      7.29      7.26   PO D 94
                           7.23      7.19      7.16      7.12      7.09   PO D 95
                           7.06      7.03      6.99      6.96      6.93   PO D 96
                           6.90      6.86      6.83      6.80      6.77   PO D 97
                           6.74      6.71      6.68      6.65      6.61   PO D 98
                           6.58      6.55      6.52      6.49      6.46   PO D 99
                           6.43      6.41      6.38      6.35      6.32   PO D100
                           6.29      6.26      6.23      6.20      6.18   PO D101
                           6.15      6.12      6.09      6.06      6.04   PO D102
                           6.01      5.98      5.96      5.93      5.90   PO D103
                           5.88      5.85      5.82      5.80      5.77   PO D104
                           5.74      5.72      5.69      5.67      5.64   PO D105
                           5.62      5.59      5.57      5.54      5.52   PO D106
                           5.49      5.47      5.45      5.42      5.40   PO D107
                           5.37      5.35      5.33      5.30      5.28   PO D108
                           5.26      5.23      5.21      5.19      5.16   PO D109
                           5.14      5.12      5.10      5.08      5.05   PO D110
                           5.03      5.01      4.99      4.97      4.94   PO D111
                           4.92      4.90      4.88      4.86      4.84   PO D112
                           4.82      4.80      4.78      4.76      4.74   PO D113
                           4.72      4.70      4.68      4.66      4.64   PO D114
                           4.62      4.60      4.58      4.56      4.54   PO D115
                           4.52      4.50      4.48      4.46      4.44   PO D116
                           4.43      4.41      4.39      4.37      4.35   PO D117
                           4.33      4.32      4.30      4.28      4.26   PO D118
                           4.24      4.23      4.21      4.19      4.17   PO D119
                           4.16      4.14      4.12      4.11      4.09   PO D120
                           4.07      4.06      4.04      4.02      4.01   PO D121
                           3.99      3.97      3.96      3.94      3.93   PO D122
                           3.91      3.89      3.88      3.86      3.85   PO D123
                           3.83      3.82      3.80      3.79      3.77   PO D124
                           3.76      3.74      3.73      3.71      3.70   PO D125
                           3.68      3.67      3.65      3.64      3.62   PO D126
                           3.61      3.60      3.58      3.57      3.55   PO D127
                           3.54      3.53      3.51      3.50      3.49   PO D128
                           3.47      3.46      3.45      3.43      3.42   PO D129
                           3.41      3.39      3.38      3.37      3.35   PO D130
                           3.34      3.33      3.32      3.30      3.29   PO D131
                           3.28      3.27      3.25      3.24      3.23   PO D132
                           3.22      3.21      3.19      3.18      3.17   PO D133
                           3.16      3.15      3.14      3.12      3.11   PO D134
                           3.10      3.09      3.08      3.07      3.06   PO D135
                           3.04      3.03      3.02      3.01      3.00   PO D136
                           2.99      2.98      2.97      2.96      2.95   PO D137
                           2.94      2.93      2.92      2.90      2.89   PO D138
                           2.88      2.87      2.86      2.85      2.84   PO D139
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                           2.83      2.82      2.81      2.80      2.79   PO D140
                           2.78      2.78      2.77      2.76      2.75   PO D141
                           2.74      2.73      2.72      2.71      2.70   PO D142
                           2.69      2.68      2.67      2.66      2.65   PO D143
                           2.65      2.64      2.63      2.62      2.61   PO D144
                           2.60      2.59      2.58      2.58      2.57   PO D145
                           2.56      2.55      2.54      2.53      2.52   PO D146
                           2.52      2.51      2.50      2.49      2.48   PO D147
                           2.48      2.47      2.46      2.45      2.44   PO D148
                           2.44      2.43      2.42      2.41      2.41   PO D149
                           2.40      2.39      2.38      2.38      2.37   PO D150
                           2.36      2.35      2.35      2.34      2.33   PO D151
                           2.32      2.32      2.31      2.30      2.30   PO D152
                           2.29      2.28      2.27      2.27      2.26   PO D153
                           2.25      2.25      2.24      2.23      2.23   PO D154
                           2.22      2.21      2.21      2.20      2.19   PO D155
                           2.19      2.18      2.17      2.17      2.16   PO D156
                           2.16      2.15      2.14      2.14      2.13   PO D157
                           2.12      2.12      2.11      2.11      2.10   PO D158
                           2.09      2.09      2.08      2.08      2.07   PO D159
                           2.07      2.06      2.05      2.05      2.04   PO D160
                           2.04      2.03      2.03      2.02      2.01   PO D161
                           2.01      2.00      2.00      1.99      1.99   PO D162
                           1.98      1.98      1.97      1.97      1.96   PO D163
                           1.96      1.95      1.95      1.94      1.94   PO D164
                           1.93      1.92      1.92      1.91      1.91   PO D165
                           1.91      1.90      1.90      1.89      1.89   PO D166
                           1.88      1.88      1.87      1.87      1.86   PO D167
                           1.86      1.85      1.85      1.84      1.84   PO D168
                           1.83      1.83      1.83      1.82      1.82   PO D169
                           1.81      1.81      1.80      1.80      1.79   PO D170
                           1.79      1.79      1.78      1.78      1.77   PO D171
                           1.77      1.76      1.76      1.76      1.75   PO D172
                           1.75      1.74      1.74      1.74      1.73   PO D173
                           1.73      1.72      1.72      1.72      1.71   PO D174
                           1.71      1.70      1.70      1.70      1.69   PO D175
                           1.69      1.69      1.68      1.68      1.67   PO D176
                           1.67      1.67      1.66      1.66      1.66   PO D177
                           1.65      1.65      1.65      1.64      1.64   PO D178
                           1.64      1.63      1.63      1.63      1.62   PO D179
                           1.62      1.62      1.61      1.61      1.61   PO D180
                           1.60      1.60      1.60      1.59      1.59   PO D181
                           1.59      1.58      1.58      1.58      1.57   PO D182
                           1.57      1.57      1.56      1.56      1.56   PO D183
                           1.56      1.55      1.55      1.55      1.54   PO D184
                           1.54      1.54      1.53      1.53      1.53   PO D185
                           1.53      1.52      1.52      1.52      1.51   PO D186
                           1.51      1.51      1.51      1.50      1.50   PO D187
                           1.50      1.50      1.49      1.49      1.49   PO D188
                           1.48      1.48      1.48      1.48      1.47   PO D189
                           1.47      1.47      1.47      1.46      1.46   PO D190
                           1.46      1.46      1.45      1.45      1.45   PO D191
                           1.45      1.44      1.44      1.44      1.44   PO D192
                           1.43      1.43      1.43      1.43      1.43   PO D193
                           1.42      1.42      1.42      1.42      1.41   PO D194
                           1.41      1.41      1.41      1.41      1.40   PO D195
                           1.40      1.40      1.40      1.39      1.39   PO D196
                           1.39      1.39      1.39      1.38      1.38   PO D197
                           1.38      1.38      1.38      1.37      1.37   PO D198
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                           1.37      1.37      1.37      1.36      1.36   PO D199
                           1.36      1.36      1.36      1.35      1.35   PO D200
                           1.35      1.35      1.35      1.34      1.34   PO D201
                           1.34      1.34      1.34      1.33      1.33   PO D202
                           1.33      1.33      1.33      1.33      1.32   PO D203
                           1.32      1.32      1.32      1.32      1.32   PO D204
                           1.31      1.31      1.31      1.31      1.31   PO D205
                           1.31      1.30      1.30      1.30      1.30   PO D206
                           1.30      1.30      1.29      1.29      1.29   PO D207
                           1.29      1.29      1.29      1.28      1.28   PO D208
                           1.28      1.28      1.28      1.28      1.28   PO D209
                           1.27      1.27      1.27      1.27      1.27   PO D210
                           1.27      1.27      1.26      1.26      1.26   PO D211
                           1.26      1.26      1.26      1.26      1.25   PO D212
                           1.25      1.25      1.25      1.25      1.25   PO D213
                           1.25      1.24      1.24      1.24      1.24   PO D214
                           1.24      1.24      1.24      1.24      1.23   PO D215
                           1.23      1.23      1.23      1.23      1.23   PO D216
                           1.23      1.23      1.22      1.22      1.22   PO D217
                           1.22      1.22      1.22      1.22      1.22   PO D218
                           1.21      1.21      1.21      1.21      1.21   PO D219
                           1.21      1.21      1.21      1.21      1.20   PO D220
                           1.20      1.20      1.20      1.20      1.20   PO D221
                           1.20      1.20      1.20      1.19      1.19   PO D222
                           1.19      1.19      1.19      1.19      1.19   PO D223
                           1.19      1.19      1.19      1.18      1.18   PO D224
                           1.18      1.18      1.18      1.18      1.18   PO D225
                           1.18      1.18      1.18      1.17      1.17   PO D226
                           1.17      1.17      1.17      1.17      1.17   PO D227
                           1.17      1.17      1.17      1.17      1.16   PO D228
                           1.16      1.16      1.16      1.16      1.16   PO D229
                           1.16      1.16      1.16      1.16      1.16   PO D230
                           1.15      1.15      1.15      1.15      1.15   PO D231
                           1.15      1.15      1.15      1.15      1.15   PO D232
                           1.15      1.15      1.15      1.14      1.14   PO D233
                           1.14      1.14      1.14      1.14      1.14   PO D234
                           1.14      1.14      1.14      1.14      1.14   PO D235
                           1.14      1.13      1.13      1.13      1.13   PO D236
                           1.13      1.13      1.13      1.13      1.13   PO D237
                           1.13      1.13      1.13      1.13      1.13   PO D238
                           1.12      1.12      1.12      1.12      1.12   PO D239
                           1.12      1.12      1.12      1.12      1.12   PO D240
                           1.12      1.12      1.12      1.12      1.12   PO D241
                           1.11      1.11      1.11      1.11      1.11   PO D242
                           1.11      1.11      1.11      1.11      1.11   PO D243
                           1.11      1.11      1.11      1.11      1.11   PO D244
                           1.11      1.11      1.10      1.10      1.10   PO D245
                           1.10      1.10      1.10      1.10      1.10   PO D246
                           1.10      1.10      1.10      1.10      1.10   PO D247
                           1.10      1.10      1.10      1.10      1.10   PO D248
                           1.10      1.09      1.09      1.09      1.09   PO D249
                           1.09      1.09      1.09      1.09      1.09   PO D250
                           1.09      1.09      1.09      1.09      1.09   PO D251
                           1.09      1.09      1.09      1.09      1.09   PO D252
                           1.09      1.08      1.08      1.08      1.08   PO D253
                           1.08      1.08      1.08      1.08      1.08   PO D254
                           1.08      1.08      1.08      1.08      1.08   PO D255
                           1.08      1.08      1.08      1.08      1.08   PO D256
                           1.08      1.08      1.08      1.08      1.07   PO D257
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                           1.07      1.07      1.07      1.07      1.07   PO D258
                           1.07      1.07      1.07      1.07      1.07   PO D259
                           1.07      1.07      1.07      1.07      1.07   PO D260
                           1.07      1.07      1.07      1.07      1.07   PO D261
                           1.07      1.07      1.07      1.07      1.07   PO D262
                           1.07      1.06      1.06      1.06      1.06   PO D263
                           1.06      1.06      1.06      1.06      1.06   PO D264
                           1.06      1.06      1.06      1.06      1.06   PO D265
                           1.06      1.06      1.06      1.06      1.06   PO D266
                           1.06      1.06      1.06      1.06      1.06   PO D267
                           1.06      1.06      1.06      1.06      1.06   PO D268
                           1.06      1.05      1.05      1.05      1.05   PO D269
                           1.05      1.05      1.05      1.05      1.05   PO D270
                           1.05      1.05      1.05      1.05      1.05   PO D271
                           1.05      1.05      1.05      1.05      1.05   PO D272
                           1.05      1.05      1.05      1.05      1.05   PO D273
                           1.05      1.05      1.05      1.05      1.05   PO D274
                           1.05      1.05      1.05      1.05      1.05   PO D275
                           1.05      1.05      1.05      1.04      1.04   PO D276
                           1.04      1.04      1.04      1.04      1.04   PO D277
                           1.04      1.04      1.04      1.04      1.04   PO D278
                           1.04      1.04      1.04      1.04      1.04   PO D279
                           1.04      1.04      1.04      1.04      1.04   PO D280
                           1.04      1.04      1.04      1.04      1.04   PO D281
                           1.04      1.04      1.04      1.04      1.04   PO D282
                           1.04      1.04      1.04      1.04      1.04   PO D283
                           1.04      1.04      1.04      1.04      1.04   PO D284
                           1.04      1.04      1.04      1.04      1.04   PO D285
                           1.03      1.03      1.03      1.03      1.03   PO D286
                           1.03      1.03      1.03      1.03      1.03   PO D287
                           1.03      1.03      1.03      1.03      1.03   PO D288
                           1.03      1.03      1.03      1.03      1.03   PO D289
                           1.03      1.03      1.03      1.03      1.03   PO D290
                           1.03      1.03      1.03      1.03      1.03   PO D291
                           1.03      1.03      1.03      1.03      1.03   PO D292
                           1.03      1.03      1.03      1.03      1.03   PO D293
                           1.03      1.03      1.03      1.03      1.03   PO D294
                           1.03      1.03      1.03      1.03      1.03   PO D295
                           1.03      1.03      1.03      1.03      1.03   PO D296
                           1.03      1.03      1.03      1.03      1.03   PO D297
                           1.03      1.03      1.02      1.02      1.02   PO D298
                           1.02      1.02      1.02      1.02      1.02   PO D299
                           1.02      1.02      1.02      1.02      1.02   PO D300
                           1.02      1.02      1.02      1.02      1.02   PO D301
                           1.02      1.02      1.02      1.02      1.02   PO D302
                           1.02      1.02      1.02      1.02      1.02   PO D303
                           1.02      1.02      1.02      1.02      1.02   PO D304
                           1.02      1.02      1.02      1.02      1.02   PO D305
                           1.02      1.02      1.02      1.02      1.02   PO D306
                           1.02      1.02      1.02      1.02      1.02   PO D307
                           1.02      1.02      1.02      1.02      1.02   PO D308
                           1.02      1.02      1.02      1.02      1.02   PO D309
                           1.02      1.02      1.02      1.02      1.02   PO D310
                           1.02      1.02      1.02      1.02      1.02   PO D311
                           1.02      1.02      1.02      1.02      1.02   PO D312
                           1.02      1.02      1.02      1.02      1.02   PO D313
                           1.02      1.02      1.02      1.02      1.02   PO D314
                           1.02      1.02      1.02      1.02      1.02   PO D315
                           1.02      1.02      1.02      1.02      1.02   PO D316
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                           1.01      1.01      1.01      1.01      1.01   PO D317
                           1.01      1.01      1.01      1.01      1.01   PO D318
                           1.01      1.01      1.01      1.01      1.01   PO D319
                           1.01      1.01      1.01      1.01      1.01   PO D320
                           1.01      1.01      1.01      1.01      1.01   PO D321
                           1.01      1.01      1.01      1.01      1.01   PO D322
                           1.01      1.01      1.01      1.01      1.01   PO D323
                           1.01      1.01      1.01      1.01      1.01   PO D324
                           1.01      1.01      1.01      1.01      1.01   PO D325
                           1.01      1.01      1.01      1.01      1.01   PO D326
                           1.01      1.01      1.01      1.01      1.01   PO D327
                           1.01      1.01      1.01      1.01      1.01   PO D328
                           1.01      1.01      1.01      1.01      1.01   PO D329
                           1.01      1.01      1.01      1.01      1.01   PO D330
                           1.01      1.01      1.01      1.01      1.01   PO D331
                           1.01      1.01      1.01      1.01      1.01   PO D332
                           1.01      1.01      1.01      1.01      1.01   PO D333
                           1.01      1.01      1.01      1.01      1.01   PO D334
                           1.01      1.01      1.01      1.01      1.01   PO D335
                           1.01      1.01      1.01      1.01      1.01   PO D336
                           1.01      1.01      1.01      1.01      1.01   PO D337
                           1.01      1.01      1.01      1.01      1.01   PO D338
                           1.01      1.01      1.01      1.01      1.01   PO D339
                           1.01      1.01      1.01      1.01      1.01   PO D340
                           1.01      1.01      1.01      1.01      1.01   PO D341
                           1.01      1.01      1.01      1.01      1.01   PO D342
                           1.01      1.01      1.01      1.01      1.01   PO D343
                           1.01      1.01      1.01      1.01      1.01   PO D344
                           1.01      1.01      1.01      1.01      1.01   PO D345
                           1.01      1.01      1.01      1.01      1.01   PO D346
                           1.01      1.01      1.01      1.01      1.01   PO D347
                           1.01      1.01      1.01      1.01      1.01   PO D348
                           1.01      1.01      1.01      1.01      1.01   PO D349
                           1.01      1.01      1.01      1.01      1.01   PO D350
                           1.01      1.01      1.01      1.01      1.01   PO D351
                           1.01      1.01      1.01      1.01      1.01   PO D352
                           1.01      1.01      1.01      1.01      1.01   PO D353
                           1.01      1.01      1.01      1.01      1.01   PO D354
                           1.01      1.01      1.01      1.01      1.01   PO D355
                           1.01      1.01      1.01      1.01      1.01   PO D356
                           1.01      1.01      1.01      1.01      1.01   PO D357
                           1.01      1.01      1.01      1.01      1.01   PO D358
                           1.01      1.01      1.01      1.01      1.01   PO D359
                           1.00      1.00      1.00      1.00      1.00   PO D360
                           1.00      1.00      1.00      1.00      1.00   PO D361
                           1.00      1.00      1.00      1.00      1.00   PO D362
                           1.00      1.00      1.00      1.00      1.00   PO D363
                           1.00      1.00      1.00      1.00      1.00   PO D364
                           1.00      1.00      1.00      1.00      1.00   PO D365
                           1.00      1.00      1.00      1.00      1.00   PO D366
                           1.00      1.00      1.00      1.00      1.00   PO D367
                           1.00      1.00      1.00      1.00      1.00   PO D368
                           1.00      1.00      1.00      1.00      1.00   PO D369
                           1.00      1.00      1.00      1.00      1.00   PO D370
                           1.00      1.00      1.00      1.00      1.00   PO D371
                           1.00      1.00      1.00      1.00      1.00   PO D372
                           1.00      1.00      1.00      1.00      1.00   PO D373
                           1.00      1.00      1.00      1.00      1.00   PO D374
                           1.00      1.00      1.00      1.00      1.00   PO D375
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                           1.00      1.00      1.00      1.00      1.00   PO D376
                           1.00      1.00      1.00      1.00      1.00   PO D377
                           1.00      1.00      1.00      1.00      1.00   PO D378
                           1.00      1.00      1.00      1.00      1.00   PO D379
                           1.00      1.00      1.00      1.00      1.00   PO D380
                           1.00      1.00      1.00      1.00      1.00   PO D381
                           1.00      1.00      1.00      1.00      1.00   PO D382
                           1.00      1.00      1.00      1.00      1.00   PO D383
                           1.00      1.00      1.00      1.00      1.00   PO D384
                           1.00      1.00      1.00      1.00      1.00   PO D385
                           1.00      1.00      1.00      1.00      1.00   PO D386
                           1.00      1.00      1.00      1.00      1.00   PO D387
                           1.00      1.00      1.00      1.00      1.00   PO D388
                           1.00      1.00      1.00      1.00      1.00   PO D389
                           1.00      1.00      1.00      1.00      1.00   PO D390
                           1.00      1.00      1.00      1.00      1.00   PO D391
                           1.00      1.00      1.00      1.00      1.00   PO D392
                           1.00      1.00      1.00      1.00      1.00   PO D393
                           1.00      1.00      1.00      1.00      1.00   PO D394
                           1.00      1.00      1.00      1.00      1.00   PO D395
                           1.00      1.00      1.00      1.00      1.00   PO D396
                           1.00      1.00      1.00      1.00      1.00   PO D397
                           1.00      1.00      1.00      1.00      1.00   PO D398
                           1.00      1.00      1.00      1.00      1.00   PO D399
                           1.00      1.00      1.00      1.00      1.00   PO D400
                           1.00      1.00      1.00      1.00      1.00   PO D401
                           1.00      1.00      1.00      1.00      1.00   PO D402
                           1.00      1.00      1.00      1.00      1.00   PO D403
                           1.00      1.00      1.00      1.00      1.00   PO D404
                           1.00      1.00      1.00      1.00      1.00   PO D405
                           1.00      1.00      1.00      1.00      1.00   PO D406
                           1.00      1.00      1.00      1.00      1.00   PO D407
                           1.00      1.00      1.00      1.00      1.00   PO D408
                           1.00      1.00      1.00      1.00      1.00   PO D409
                           1.00      1.00      1.00      1.00      1.00   PO D410
                           1.00      1.00      1.00      1.00      1.00   PO D411
                           1.00      1.00      1.00      1.00      1.00   PO D412
                           1.00      1.00      1.00      1.00      1.00   PO D413
                           1.00      1.00      1.00      1.00      1.00   PO D414
                           1.00      1.00      1.00      1.00      1.00   PO D415
                           1.00      1.00      1.00      1.00      1.00   PO D416
                           1.00      1.00      1.00      1.00      1.00   PO D417
                           1.00      1.00      1.00      1.00      1.00   PO D418
                           1.00      1.00      1.00      1.00      1.00   PO D419
                           1.00      1.00      1.00      1.00      1.00   PO D420
                           1.00      1.00      1.00      1.00      1.00   PO D421
                           1.00      1.00      1.00      1.00      1.00   PO D422
                           1.00      1.00      1.00      1.00      1.00   PO D423
                           1.00      1.00      1.00      1.00      1.00   PO D424
                           1.00      1.00      1.00      1.00      1.00   PO D425
                           1.00      1.00      1.00      1.00      1.00   PO D426
                           1.00      1.00      1.00      1.00      1.00   PO D427
                           1.00      1.00      1.00      1.00      1.00   PO D428
                           1.00      1.00      1.00      1.00      1.00   PO D429
                           1.00      1.00      1.00      1.00      1.00   PO D430
                           1.00      1.00      1.00      1.00      1.00   PO D431
                           1.00      1.00      1.00      1.00      1.00   PO D432
                           1.00      1.00      1.00      1.00      1.00   PO D433
                           1.00      1.00      1.00      1.00      1.00   PO D434
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                           1.00      1.00      1.00      1.00      1.00   PO D435
                           1.00      1.00      1.00      1.00      1.00   PO D436
                           1.00      1.00      1.00      1.00      1.00   PO D437
                           1.00      1.00      1.00      1.00      1.00   PO D438
                           1.00      1.00      1.00      1.00      1.00   PO D439
                           1.00      1.00      1.00      1.00      1.00   PO D440
                           1.00      1.00      1.00      1.00      1.00   PO D441
                           1.00      1.00      1.00      1.00      1.00   PO D442
                           1.00      1.00      1.00      1.00      1.00   PO D443
                           1.00      1.00      1.00      1.00      1.00   PO D444
                           1.00      1.00      1.00      1.00      1.00   PO D445
                           1.00      1.00      1.00      1.00      1.00   PO D446
                           1.00      1.00      1.00      1.00      1.00   PO D447
                           1.00      1.00      1.00      1.00      1.00   PO D448
                           1.00      1.00      1.00      1.00      1.00   PO D449
                           1.00      1.00      1.00      1.00      1.00   PO D450
                           1.00      1.00      1.00      1.00      1.00   PO D451
                           1.00      1.00      1.00      1.00      1.00   PO D452
                           1.00      1.00      1.00      1.00      1.00   PO D453
                           1.00      1.00      1.00      1.00      1.00   PO D454
                           1.00      1.00      1.00      1.00      1.00   PO D455
                           1.00      1.00      1.00      1.00      1.00   PO D456
                           1.00      1.00      1.00      1.00      1.00   PO D457
                           1.00      1.00      1.00      1.00      1.00   PO D458
                           1.00      1.00      1.00      1.00      1.00   PO D459
                           1.00      1.00      1.00      1.00      1.00   PO D460
                           1.00      1.00      1.00      1.00      1.00   PO D461
                           1.00      1.00      1.00      1.00      1.00   PO D462
                           1.00      1.00      1.00      1.00      1.00   PO D463
                           1.00      1.00      1.00      1.00      1.00   PO D464
                           1.00      1.00      1.00      1.00      1.00   PO D465
                           1.00      1.00      1.00      1.00      1.00   PO D466
                           1.00      1.00      1.00      1.00      1.00   PO D467
                           1.00      1.00      1.00      1.00      1.00   PO D468
                           1.00      1.00      1.00      1.00      1.00   PO D469
                           1.00      1.00      1.00      1.00      1.00   PO D470
                           1.00      1.00      1.00      1.00      1.00   PO D471
                           1.00      1.00      1.00      1.00      1.00   PO D472
                           1.00      1.00      1.00      1.00      1.00   PO D473
                           1.00      1.00      1.00      1.00      1.00   PO D474
                           1.00      1.00      1.00      1.00      1.00   PO D475
                           1.00      1.00      1.00      1.00      1.00   PO D476
                           1.00      1.00      1.00      1.00      1.00   PO D477
                           1.00      1.00      1.00      1.00      1.00   PO D478
                           1.00      1.00      1.00      1.00      1.00   PO D479
                           1.00      1.00      1.00      1.00      1.00   PO D480
                           1.00      1.00      1.00      1.00      1.00   PO D481
                           1.00      1.00      1.00      1.00      1.00   PO D482
                           1.00      1.00      1.00      1.00      1.00   PO D483
                           1.00      1.00      1.00      1.00      1.00   PO D484
                           1.00      1.00      1.00      1.00      1.00   PO D485
                           1.00      1.00      1.00      1.00      1.00   PO D486
                           1.00      1.00      1.00      1.00      1.00   PO D487
                           1.00      1.00      1.00      1.00      1.00   PO D488
 ENDTABLE                                                              P 1,T 1489

1SITES -------------------------------------------------------------------------
 XEQ 08/28/2020                    COV RES                        WSID= COVRES
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 VER 2005.1.8                        Cove Res                       SUBW= CR
 TIME 16:21:21            SITE = STR1              PASS=    1     PART=   3

 CREST PS       5545.50 FT    6055.0 ACFT      0.00 AC     126.3 CFS

 SED ACCUM      5545.50 FT    6055.0 ACFT      0.00 AC     126.3 CFS

 START ELEV     5545.50 FT    6055.0 ACFT      0.00 AC       0.0 CFS

 NRCS-PSH  RAINFALL   1-DAY =   0.00 IN    10-DAY =   0.00 IN    DA =   4.74 SM
           RUNOFF     1-DAY =   0.00 IN    10-DAY =   0.00 IN

      CLIMATIC INDEX = 1.00    CN 10-DAY =  0.    CN 1-DAY =   0.

      PEAK =       850.0 CFS, AT  120.0 HRS.

 ROUTED RESULT - HYD TYPE      EMAX         VOL-MAX        AMAX         QMAX
                 NRCS-PSH   5547.76 FT    6496.1 ACFT      0.00 AC     40.0 CFS

      PS STORAGE     441.0 ACFT,  BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.

 DRAWDOWN (DDT) TEST       5545.84 FT    6121.2 ACFT      4.35 CFS
      CONTROL IS 0.150 DETENTION STORAGE 

      TIME LIMIT REACHED = 10.00 DAYS. FLOW WAS     9.73 CFS,  ELEV =  5546.26
      (ELEVATION TO START ROUTING SDH AND/OR FBH HAS BEEN RAISED.)

      TIME TO DDT TEST DISCHARGE IS 15.79 DAYS - DRAWDOWN STOPPED.

 ***** NOTE - CREST OF AUX. RAISED TO HOLD   148.03 ACFT NOT EVACUATED IN
              DRAWDOWN TIME LIMIT.  TOTAL STORAGE REQUIRED =  6644.08 ACFT,
              NEW ELEVATION OF AUXILIARY SPILLWAY CREST    =  5548.51 FT.

 PLOT OF PRINCIPAL SPILLWAY HYDROGRAPH,  1 INCH=     200. CFS
                                                  0.      200.      400.      600.      800
  Time    Qin  Qout   Elev    Vol   Area  ExtVel  I         I         I         I         I
   0.00   0.0   0.0 5545.5  6055.5   0.0          .
   1.00  11.0   0.0 5545.5  6055.5   0.0          .I
   2.00  14.0   0.1 5545.5  6056.5   0.0          .I
   3.00  15.0   0.2 5545.5  6057.7   0.0          .I
   4.00  15.0   0.3 5545.5  6058.9   0.0          .I
   5.00  15.0   0.3 5545.5  6060.1   0.0          .I
   6.00  15.0   0.4 5545.5  6061.3   0.0          .I
   7.00  15.0   0.5 5545.5  6062.5   0.0          .I
   8.00  15.0   0.6 5545.5  6063.7   0.0          .I
   9.00  15.0   0.7 5545.6  6064.9   0.0          .I
  10.00  15.0   0.7 5545.6  6066.1   0.0          .I
  11.00  16.0   0.8 5545.6  6067.3   0.0          .I
  12.00  16.0   0.9 5545.6  6068.6   0.0          .I
  13.00  16.0   1.0 5545.6  6069.8   0.0          .I
  14.00  16.0   1.1 5545.6  6071.1   0.0          .I
  15.00  16.0   1.1 5545.6  6072.3   0.0          .I
  16.00  16.0   1.2 5545.6  6073.5   0.0          .I
  17.00  16.0   1.3 5545.6  6074.7   0.0          .I
  18.00  16.0   1.4 5545.6  6076.0   0.0          .I
  19.00  16.0   1.5 5545.6  6077.2   0.0          .I
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  20.00  16.0   1.5 5545.6  6078.4   0.0          .I
  21.00  17.0   1.6 5545.6  6079.6   0.0          .I
  22.00  17.0   1.7 5545.6  6080.9   0.0          .I
  23.00  17.0   1.8 5545.6  6082.1   0.0          .I
  24.00  17.0   1.9 5545.6  6083.4   0.0          .I
  25.00  17.0   1.9 5545.7  6084.6   0.0          .I
  26.00  17.0   2.0 5545.7  6085.9   0.0          .I
  27.00  17.0   2.1 5545.7  6087.1   0.0          .I
  28.00  17.0   2.2 5545.7  6088.3   0.0          .I
  29.00  17.0   2.3 5545.7  6089.5   0.0          .I
  30.00  17.0   2.3 5545.7  6090.8   0.0          .I
  31.00  18.0   2.4 5545.7  6092.0   0.0          .I
  32.00  18.0   2.5 5545.7  6093.3   0.0          .I
  33.00  18.0   2.6 5545.7  6094.6   0.0          .I
  34.00  18.0   2.7 5545.7  6095.8   0.0          .I
  35.00  18.0   2.8 5545.7  6097.1   0.0          .I
  36.00  18.0   2.8 5545.7  6098.4   0.0          .I
  37.00  18.0   2.9 5545.7  6099.6   0.0          .I
  38.00  18.0   3.0 5545.7  6100.8   0.0          .I
  39.00  19.0   3.1 5545.7  6102.1   0.0          .I
  40.00  19.0   3.2 5545.7  6103.4   0.0          .I
  41.00  19.0   3.3 5545.8  6104.7   0.0          .I
  42.00  19.0   3.4 5545.8  6106.0   0.0          .I
  43.00  19.0   3.4 5545.8  6107.3   0.0          .I
  44.00  19.0   3.5 5545.8  6108.6   0.0          .I
  45.00  20.0   3.6 5545.8  6109.9   0.0          .I
  46.00  20.0   3.7 5545.8  6111.3   0.0          .I
  47.00  20.0   3.8 5545.8  6112.6   0.0          .I
  48.00  20.0   3.9 5545.8  6114.0   0.0          .I
  49.00  20.0   4.0 5545.8  6115.3   0.0          .I
  50.00  20.0   4.0 5545.8  6116.6   0.0          .I
  51.00  21.0   4.1 5545.8  6118.0   0.0          .I
  52.00  21.0   4.2 5545.8  6119.4   0.0          .I
  53.00  21.0   4.3 5545.8  6120.7   0.0          .I
  54.00  21.0   4.4 5545.8  6122.1   0.0          .I
  55.00  21.0   4.5 5545.9  6123.5   0.0          .I
  56.00  21.0   4.6 5545.9  6124.8   0.0          .I
  57.00  22.0   4.7 5545.9  6126.2   0.0          .I
  58.00  22.0   4.8 5545.9  6127.7   0.0          .I
  59.00  22.0   4.9 5545.9  6129.1   0.0          .I
  60.00  22.0   5.0 5545.9  6130.5   0.0          .I
  61.00  23.0   5.1 5545.9  6131.9   0.0          .I
  62.00  23.0   5.2 5545.9  6133.4   0.0          .I
  63.00  23.0   5.2 5545.9  6134.9   0.0          .I
  64.00  23.0   5.3 5545.9  6136.4   0.0          .I
  65.00  24.0   5.4 5545.9  6137.8   0.0          .I
  66.00  24.0   5.5 5545.9  6139.4   0.0          .I
  67.00  24.0   5.6 5545.9  6140.9   0.0          .I
  68.00  24.0   5.7 5545.9  6142.4   0.0          .I
  69.00  25.0   5.8 5546.0  6144.0   0.0          .I
  70.00  25.0   5.9 5546.0  6145.5   0.0          .I
  71.00  25.0   6.1 5546.0  6147.1   0.0          .I
  72.00  26.0   6.2 5546.0  6148.7   0.0          .I
  73.00  26.0   6.3 5546.0  6150.3   0.0          .I
  74.00  26.0   6.4 5546.0  6152.0   0.0          .I
  75.00  27.0   6.5 5546.0  6153.6   0.0          .I
  76.00  27.0   6.6 5546.0  6155.3   0.0          .I
  77.00  27.0   6.7 5546.0  6157.0   0.0          .I
  78.00  28.0   6.8 5546.0  6158.7   0.0          .I
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  79.00  28.0   6.9 5546.0  6160.5   0.0          .I
  80.00  29.0   7.0 5546.0  6162.2   0.0          .I
  81.00  29.0   7.2 5546.1  6164.1   0.0          .I
  82.00  29.0   7.3 5546.1  6165.9   0.0          .I
  83.00  30.0   7.4 5546.1  6167.7   0.0          . I
  84.00  30.0   7.5 5546.1  6169.5   0.0          . I
  85.00  31.0   7.7 5546.1  6171.4   0.0          . I
  86.00  31.0   7.8 5546.1  6173.4   0.0          . I
  87.00  32.0   7.9 5546.1  6175.3   0.0          . I
  88.00  33.0   8.0 5546.1  6177.3   0.0          . I
  89.00  33.0   8.2 5546.1  6179.4   0.0          . I
  90.00  34.0   8.3 5546.1  6181.5   0.0          . I
  91.00  35.0   8.5 5546.2  6183.6   0.0          . I
  92.00  35.0   8.6 5546.2  6185.8   0.0          . I
  93.00  36.0   8.7 5546.2  6188.1   0.0          . I
  94.00  37.0   8.9 5546.2  6190.3   0.0          . I
  95.00  38.0   9.0 5546.2  6192.7   0.0          . I
  96.00  39.0   9.2 5546.2  6195.1   0.0          . I
  97.00  40.0   9.4 5546.2  6197.6   0.0          . I
  98.00  41.0   9.5 5546.2  6200.2   0.0          . I
  99.00  42.0   9.7 5546.3  6202.8   0.0          . I
 100.00  43.0   9.9 5546.3  6205.5   0.0          . I
 101.00  45.0  10.1 5546.3  6208.3   0.0          .PI
 102.00  46.0  10.3 5546.3  6211.3   0.0          .PI
 103.00  48.0  10.5 5546.3  6214.3   0.0          .PI
 104.00  49.0  10.7 5546.3  6217.4   0.0          .PI
 105.00  51.0  10.9 5546.3  6220.7   0.0          .P I
 106.00  53.0  11.1 5546.4  6224.0   0.0          .P I
 107.00  56.0  11.3 5546.4  6227.6   0.0          .P I
 108.00  58.0  11.6 5546.4  6231.4   0.0          .P I
 109.00  61.0  11.9 5546.4  6235.3   0.0          .P I
 110.00  65.0  12.1 5546.4  6239.5   0.0          .P I
 111.00  69.0  12.4 5546.5  6244.1   0.0          .P I
 112.00  74.0  12.7 5546.5  6248.9   0.0          .P  I
 113.00  80.0  13.1 5546.5  6254.2   0.0          .P  I
 114.00  87.0  13.5 5546.5  6260.0   0.0          .P  I
 115.00  96.0  13.9 5546.6  6266.5   0.0          .P   I
 116.00 109.0  14.4 5546.6  6273.8   0.0          .P   I
 117.00 127.0  14.9 5546.7  6282.3   0.0          .P    I
 118.00 157.0  15.6 5546.7  6292.8   0.0          .P      I
 119.00 219.0  17.3 5546.8  6307.0   0.0          .P         I
 120.00 850.0  22.4 5547.0  6349.5   0.0          .P
 121.00 479.0  28.7 5547.3  6402.3   0.0          .P                      I
 122.00 259.0  32.1 5547.4  6430.3   0.0          . P          I
 123.00 172.0  33.9 5547.5  6445.4   0.0          . P      I
 124.00 132.0  35.1 5547.5  6455.1   0.0          . P    I
 125.00 111.0  35.9 5547.6  6462.2   0.0          . P   I
 126.00  98.0  36.6 5547.6  6467.8   0.0          . P  I
 127.00  88.0  37.2 5547.6  6472.5   0.0          . P I
 128.00  81.0  37.6 5547.7  6476.4   0.0          . P I
 129.00  75.0  38.0 5547.7  6479.7   0.0          . P I
 130.00  70.0  38.4 5547.7  6482.5   0.0          . P I
 131.00  65.0  38.7 5547.7  6484.9   0.0          . PI
 132.00  62.0  38.9 5547.7  6487.0   0.0          . PI
 133.00  59.0  39.1 5547.7  6488.7   0.0          . PI
 134.00  56.0  39.3 5547.7  6490.2   0.0          . PI
 135.00  54.0  39.4 5547.7  6491.5   0.0          . PI
 136.00  51.0  39.6 5547.7  6492.6   0.0          . PI
 137.00  50.0  39.7 5547.7  6493.5   0.0          . PI
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 138.00  48.0  39.8 5547.7  6494.3   0.0          . P
 139.00  46.0  39.8 5547.7  6494.9   0.0          . P
 140.00  45.0  39.9 5547.8  6495.3   0.0          . P
 141.00  43.0  39.9 5547.8  6495.7   0.0          . P
 142.00  42.0  40.0 5547.8  6495.9   0.0          . P
 143.00  41.0  40.0 5547.8  6496.0   0.0          . P
 144.00  40.0  40.0 5547.8  6496.1   0.0          . X
 145.00  39.0  40.0 5547.8  6496.0   0.0          . P
 146.00  38.0  40.0 5547.8  6495.9   0.0          . P
 147.00  37.0  39.9 5547.8  6495.7   0.0          . P
 148.00  36.0  39.9 5547.8  6495.4   0.0          . P
 149.00  35.0  39.9 5547.8  6495.0   0.0          . P
 150.00  35.0  39.8 5547.7  6494.6   0.0          . P
 151.00  34.0  39.8 5547.7  6494.2   0.0          . P
 152.00  33.0  39.7 5547.7  6493.7   0.0          . P
 153.00  33.0  39.6 5547.7  6493.1   0.0          . P
 154.00  32.0  39.6 5547.7  6492.6   0.0          . P
 155.00  32.0  39.5 5547.7  6491.9   0.0          . P
 156.00  31.0  39.4 5547.7  6491.3   0.0          . P
 157.00  30.0  39.3 5547.7  6490.5   0.0          . P
 158.00  30.0  39.2 5547.7  6489.8   0.0          . P
 159.00  29.0  39.1 5547.7  6489.0   0.0          .IP
 160.00  29.0  39.0 5547.7  6488.1   0.0          .IP
 161.00  29.0  38.9 5547.7  6487.3   0.0          .IP
 162.00  28.0  38.8 5547.7  6486.5   0.0          .IP
 163.00  28.0  38.7 5547.7  6485.6   0.0          .IP
 164.00  27.0  38.6 5547.7  6484.6   0.0          .IP
 165.00  27.0  38.5 5547.7  6483.7   0.0          .IP
 166.00  27.0  38.4 5547.7  6482.7   0.0          .IP
 167.00  26.0  38.3 5547.7  6481.8   0.0          .IP
 168.00  26.0  38.1 5547.7  6480.8   0.0          .IP
 169.00  26.0  38.0 5547.7  6479.8   0.0          .IP
 170.00  25.0  37.9 5547.7  6478.7   0.0          .IP
 171.00  25.0  37.8 5547.7  6477.7   0.0          .IP
 172.00  25.0  37.7 5547.7  6476.6   0.0          .IP
 173.00  24.0  37.5 5547.7  6475.5   0.0          .IP
 174.00  24.0  37.4 5547.6  6474.4   0.0          .IP
 175.00  24.0  37.3 5547.6  6473.3   0.0          .IP
 176.00  24.0  37.1 5547.6  6472.2   0.0          .IP
 177.00  23.0  37.0 5547.6  6471.1   0.0          .IP
 178.00  23.0  36.9 5547.6  6470.0   0.0          .IP
 179.00  23.0  36.7 5547.6  6468.8   0.0          .IP
 180.00  23.0  36.6 5547.6  6467.7   0.0          .IP
 181.00  22.0  36.4 5547.6  6466.5   0.0          .IP
 182.00  22.0  36.3 5547.6  6465.3   0.0          .IP
 183.00  22.0  36.2 5547.6  6464.2   0.0          .IP
 184.00  22.0  36.0 5547.6  6463.0   0.0          .IP
 185.00  22.0  35.9 5547.6  6461.8   0.0          .IP
 186.00  21.0  35.7 5547.6  6460.7   0.0          .IP
 187.00  21.0  35.6 5547.6  6459.5   0.0          .IP
 188.00  21.0  35.4 5547.6  6458.3   0.0          .IP
 189.00  21.0  35.3 5547.6  6457.1   0.0          .IP
 190.00  21.0  35.2 5547.6  6455.9   0.0          .IP
 191.00  20.0  35.0 5547.5  6454.7   0.0          .IP
 192.00  20.0  34.9 5547.5  6453.4   0.0          .IP
 193.00  20.0  34.7 5547.5  6452.2   0.0          .IP
 194.00  20.0  34.6 5547.5  6451.0   0.0          .IP
 195.00  20.0  34.4 5547.5  6449.8   0.0          .IP
 196.00  20.0  34.3 5547.5  6448.6   0.0          .IP
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 197.00  19.0  34.1 5547.5  6447.4   0.0          .IP
 198.00  19.0  34.0 5547.5  6446.2   0.0          .IP
 199.00  19.0  33.8 5547.5  6444.9   0.0          .IP
 200.00  19.0  33.7 5547.5  6443.7   0.0          .IP
 201.00  19.0  33.6 5547.5  6442.5   0.0          .IP
 202.00  19.0  33.4 5547.5  6441.3   0.0          .IP
 203.00  19.0  33.3 5547.5  6440.1   0.0          .IP
 204.00  18.0  33.1 5547.5  6438.9   0.0          .IP
 205.00  18.0  33.0 5547.5  6437.7   0.0          .IP
 206.00  18.0  32.8 5547.5  6436.4   0.0          .IP
 207.00  18.0  32.7 5547.4  6435.2   0.0          .IP
 208.00  18.0  32.5 5547.4  6434.0   0.0          .IP
 209.00  18.0  32.4 5547.4  6432.8   0.0          .IP
 210.00  18.0  32.2 5547.4  6431.6   0.0          .IP
 211.00  17.0  32.1 5547.4  6430.4   0.0          .IP
 212.00  17.0  32.0 5547.4  6429.2   0.0          .IP
 213.00  17.0  31.8 5547.4  6427.9   0.0          .IP
 214.00  17.0  31.7 5547.4  6426.7   0.0          .IP
 215.00  17.0  31.5 5547.4  6425.5   0.0          .IP
 216.00  17.0  31.4 5547.4  6424.3   0.0          .IP
 217.00  17.0  31.2 5547.4  6423.1   0.0          .IP
 218.00  17.0  31.1 5547.4  6422.0   0.0          .IP
 219.00  17.0  30.9 5547.4  6420.8   0.0          .IP
 220.00  17.0  30.8 5547.4  6419.7   0.0          .IP
 221.00  16.0  30.7 5547.4  6418.5   0.0          .IP
 222.00  16.0  30.5 5547.4  6417.3   0.0          .IP
 223.00  16.0  30.4 5547.3  6416.1   0.0          .IP
 224.00  16.0  30.2 5547.3  6414.9   0.0          .IP
 225.00  16.0  30.1 5547.3  6413.7   0.0          .IP
 226.00  16.0  30.0 5547.3  6412.6   0.0          .P
 227.00  16.0  29.8 5547.3  6411.4   0.0          .P
 228.00  16.0  29.7 5547.3  6410.3   0.0          .P
 229.00  16.0  29.5 5547.3  6409.2   0.0          .P
 230.00  16.0  29.4 5547.3  6408.1   0.0          .P
 231.00  15.0  29.3 5547.3  6406.9   0.0          .P
 232.00  15.0  29.1 5547.3  6405.7   0.0          .P
 233.00  15.0  29.0 5547.3  6404.6   0.0          .P
 234.00  15.0  28.9 5547.3  6403.4   0.0          .P
 235.00  15.0  28.7 5547.3  6402.3   0.0          .P
 236.00  15.0  28.6 5547.3  6401.2   0.0          .P
 237.00  15.0  28.5 5547.3  6400.0   0.0          .P
 238.00  15.0  28.3 5547.3  6398.9   0.0          .P
 239.00  15.0  28.2 5547.3  6397.8   0.0          .P
  Time    Qin  Qout   Elev    Vol   Area  ExtVel  I         I         I         I         I
                                                  0.      200.      400.      600.      800
         END NRCS-PSH   PLOT

 *******************************************************************************
 RATING TABLE DEVELOPED, SITE = STR1 :
  BY PROGRAM FOR PS AND AUX. SPILLWAYS
  AUX. RATING USED WSPVRT METHOD.

 RATING TABLE NUMBER  1
        ELEV.    Q-TOTAL    Q-PS     Q-AUX.    VOLUME     AREA
        FEET       CFS       CFS       CFS      AC-FT     ACRE
   1  5545.50      0.00      0.00      0.00   6055.03      0.00
   2  5546.72     15.71     15.71      0.00   6294.00      0.00
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   3  5547.94     44.43     44.43      0.00   6532.97      0.00
   4  5549.17     81.62     81.62      0.00   6771.95      0.00
                                            FULL CONDUIT FLOW, ELEV = 5550.39 FT
   5  5550.39    125.65    125.65      0.00   7015.04      0.00
   6  5550.65    125.84    125.84      0.00   7069.39      0.00
   7  5550.92    126.01    126.01      0.00   7123.74      0.00
   8  5551.18    126.17    126.17      0.00   7178.09      0.00
   9  5551.44    126.34    126.34      0.00   7232.44      0.00
  10  5551.71    126.50    126.50      0.00   7286.79      0.00
  11  5551.97    126.67    126.67      0.00   7341.14      0.00
  12  5552.23    126.83    126.83      0.00   7395.49      0.00
  13  5552.50    126.99    126.99      0.00   7449.85      0.00

 INFLOW HYDROGRAPH PROVIDED IN LOCATION  3,  PEAK=   2180.00 CFS, AT   3.30 HRS.
 TITLE = Auxiliary Spillway (Local)

 INFLOW HYDROGRAPH PROVIDED IN LOCATION  5,  PEAK=   3365.00 CFS, AT   9.60 HRS.
 TITLE = Freeboard (General)

1SITES -------------------------------------------------------------------------
 XEQ 08/28/2020                    COV RES                        WSID= COVRES
 VER 2005.1.8                        Cove Res                       SUBW= CR
 TIME 16:21:21            SITE = STR1              PASS=    1     PART=   4

 AUX. CREST     5548.51 FT    6644.1 ACFT      0.00 AC      61.7 CFS

      PS STORAGE    589.1 ACFT,  BETWEEN AUX. CREST AND SED. ACCUM ELEVATIONS.

 START ELEV     5546.26 FT    6203.0 ACFT      0.00 AC       9.7 CFS

 ***** WARNING - AUXILIARY CREST LOWER THAN LOW POINT IN SITE.

 NRCS-SDH   INFLOW HYDROGRAPH INPUT, DA =    4.74 SQUARE MILES

      PEAK =      2180.0 CFS, AT    3.3 HRS.

 NRCS-FBH   INFLOW HYDROGRAPH INPUT, DA =    4.74 SQUARE MILES

      PEAK =      3365.0 CFS, AT    9.6 HRS.

 ***** WARNING - MAXIMUM AUX. SURFACE PROFILE ELEVATION ( 5549.20) AND AUXILIARY
                 CREST ( 5548.51) ELEVATION Do NOT MATCH.  MAXIMUM AUX. SURFACE
                 PROFILE ELEVATION USED IN WSPVRT PROCEDURE.

 ***** MESSAGE - INPUT(5549.14) TO INTERPOLATION ROUTINE IS BELOW
                 ARRAY LIMIT(5549.20).

 *******************************************************************************
 RATING TABLE DEVELOPED, SITE = STR1 :
  BY PROGRAM FOR PS AND AUX. SPILLWAYS
  AUX. RATING USED WSPVRT METHOD.
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 RATING TABLE NUMBER  2
        ELEV.    Q-TOTAL    Q-PS     Q-AUX.    VOLUME     AREA
        FEET       CFS       CFS       CFS      AC-FT     ACRE
   1  5545.50      0.00      0.00      0.00   6055.03      0.00
   2  5545.83      2.25      2.25      0.00   6120.52      0.00
   3  5546.17      6.37      6.37      0.00   6186.02      0.00
   4  5546.50     11.71     11.71      0.00   6251.52      0.00
   5  5546.84     18.03     18.03      0.00   6317.01      0.00
   6  5547.17     25.20     25.20      0.00   6382.51      0.00
   7  5547.51     33.12     33.12      0.00   6448.00      0.00
   8  5547.84     41.74     41.74      0.00   6513.50      0.00
   9  5548.18     50.99     50.99      0.00   6578.99      0.00
  10  5548.51     60.85     60.85      0.00   6644.49      0.00
  11  5549.14     80.67     80.67      0.00   6766.41      0.00
  12  5549.76    128.97    102.35     26.63   6888.71      0.00
                                            FULL CONDUIT FLOW, ELEV = 5550.39 FT
  13  5550.39    227.03    125.67    101.36   7015.14      0.00
  14  5550.49    242.46    125.75    116.71   7036.88      0.00
  15  5550.60    260.89    125.81    135.07   7058.62      0.00
  16  5550.79    295.79    125.93    169.86   7097.77      0.00
  17  5551.02    338.51    126.08    212.44   7145.68      0.00
  18  5551.44    429.26    126.34    302.92   7232.64      0.00
  19  5551.97    558.86    126.67    432.19   7341.44      0.00
  20  5552.50    706.93    126.99    579.94   7450.25      0.00
  ***************************************************************************

 SUMMARY OF AUXILIARY SPILLWAY SURFACE CONDITIONS USED IN COMPUTATIONS BY REACH

 REACH  FROM     TO   SLOPE  RETARDANCE  VEGETAL  MAINT. ROOTING  REACH
        STA     STA            CURVE      COVER    CODE   DEPTH  LOCATION
        (ft)    (ft)   (%)     INDEX@     FACTOR     +    (ft)     *
 -----  ----    ----  ------ ----------  -------  -----  ------- --------
   1      0.     75.  -25.6     0.025       **       **     **    INLET 
   2     75.    115.    0.0     0.025       **       **     **    CREST 
   3    115.    475.   15.4     0.025     0.00       1            EXIT !
   4    475.    610.    8.5     0.025     0.00       1            EXIT
   5    610.   1057.    6.6     0.025     0.00       1            EXIT
   6   1057.   1153.   15.6     0.025     0.00       1            EXIT

  @ The program interprets retardance curve index entries of less than 1 as
    Manning's n values.
  + The minimum maintenance code value of 2 is used in INTEGRITY computations
      (the program changes values of 1 to 2 during computation).
  * Upper case indicates a reach of constructed spillway channel. 
 ** The program does not use vegetal cover factor, maintenance code, and
      rooting depth for inlet and crest reaches in computations.
  ! Reach   3 used in computing exit channel velocities.
  ***************************************************************************

 HYD       AO              4.74Cove Res                                 COVRES  1
           0             0.3000                                         STR1    2
                           7.76      7.76      7.79      8.01      8.88   AO D  3
                          10.93     14.81     20.04     25.63     31.00   AO D  4
                          35.80     40.07     43.92     47.45     50.65   AO D  5
                          53.79     56.77     59.50     61.84     63.63   AO D  6
                          64.79     65.46     65.79     65.90     65.87   AO D  7
                          65.76     65.58     65.37     65.13     64.89   AO D  8
                          64.63     64.38     64.12     63.87     63.62   AO D  9
                          63.36     63.11     62.86     62.62     62.37   AO D 10
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                          62.12     61.87     61.63     61.39     61.14   AO D 11
                          60.90     60.67     60.45     60.23     60.01   AO D 12
                          59.79     59.57     59.35     59.14     58.92   AO D 13
                          58.70     58.49     58.27     58.06     57.85   AO D 14
                          57.64     57.43     57.22     57.01     56.80   AO D 15
                          56.59     56.38     56.18     55.97     55.77   AO D 16
                          55.56     55.36     55.16     54.96     54.76   AO D 17
                          54.56     54.36     54.16     53.96     53.76   AO D 18
                          53.57     53.37     53.17     52.98     52.79   AO D 19
                          52.59     52.40     52.21     52.02     51.83   AO D 20
                          51.64     51.45     51.26     51.08     50.90   AO D 21
                          50.72     50.55     50.38     50.20     50.03   AO D 22
                          49.86     49.69     49.52     49.35     49.18   AO D 23
                          49.01     48.84     48.68     48.51     48.34   AO D 24
                          48.18     48.01     47.85     47.68     47.52   AO D 25
                          47.36     47.20     47.03     46.87     46.71   AO D 26
                          46.55     46.39     46.23     46.08     45.92   AO D 27
                          45.76     45.60     45.45     45.29     45.14   AO D 28
                          44.98     44.83     44.68     44.52     44.37   AO D 29
                          44.22     44.07     43.92     43.77     43.62   AO D 30
                          43.47     43.32     43.17     43.03     42.88   AO D 31
                          42.73     42.59     42.44     42.30     42.15   AO D 32
                          42.01     41.86     41.72     41.59     41.46   AO D 33
                          41.33     41.19     41.06     40.93     40.80   AO D 34
                          40.67     40.54     40.41     40.29     40.16   AO D 35
                          40.03     39.90     39.78     39.65     39.53   AO D 36
                          39.40     39.27     39.15     39.03     38.90   AO D 37
                          38.78     38.66     38.53     38.41     38.29   AO D 38
                          38.17     38.05     37.93     37.81     37.69   AO D 39
                          37.57     37.45     37.33     37.21     37.09   AO D 40
                          36.97     36.86     36.74     36.62     36.51   AO D 41
                          36.39     36.28     36.16     36.05     35.93   AO D 42
                          35.82     35.71     35.59     35.48     35.37   AO D 43
                          35.26     35.15     35.03     34.92     34.81   AO D 44
                          34.70     34.59     34.48     34.37     34.27   AO D 45
                          34.16     34.05     33.94     33.83     33.73   AO D 46
                          33.62     33.51     33.41     33.30     33.20   AO D 47
                          33.10     33.00     32.90     32.81     32.71   AO D 48
                          32.62     32.52     32.43     32.33     32.24   AO D 49
                          32.15     32.05     31.96     31.87     31.78   AO D 50
                          31.68     31.59     31.50     31.41     31.32   AO D 51
                          31.23     31.14     31.05     30.96     30.87   AO D 52
                          30.78     30.69     30.60     30.51     30.42   AO D 53
                          30.33     30.25     30.16     30.07     29.98   AO D 54
                          29.90     29.81     29.72     29.64     29.55   AO D 55
                          29.47     29.38     29.30     29.21     29.13   AO D 56
                          29.04     28.96     28.87     28.79     28.71   AO D 57
                          28.62     28.54     28.46     28.38     28.30   AO D 58
                          28.21     28.13     28.05     27.97     27.89   AO D 59
                          27.81     27.73     27.65     27.57     27.49   AO D 60
                          27.41     27.33     27.25     27.17     27.09   AO D 61
                          27.02     26.94     26.86     26.78     26.71   AO D 62
                          26.63     26.55     26.48     26.40     26.32   AO D 63
                          26.25     26.17     26.10     26.02     25.95   AO D 64
                          25.87     25.80     25.72     25.65     25.57   AO D 65
                          25.50     25.43     25.35     25.28     25.21   AO D 66
 ENDTABLE                                                              P 1,T 2 67
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1SITES -------------------------------------------------------------------------
 XEQ 08/28/2020                    COV RES                        WSID= COVRES
 VER 2005.1.8                        Cove Res                       SUBW= CR
 TIME 16:21:21            SITE = STR1              PASS=    1     PART=   5

 ROUTED       BTM WIDTH  MAX ELEV   VOL-MAX  AREA-MAX   AUX.-HP   VOL-AUX.
 RESULTS          FT        FT        ACFT      AC         FT       ACFT
 NRCS-SDH          30.0   5548.67    6675.5       0.0      0.16      31.0

           PEAK - CFS        Q-PS     Q-AUX.    Q-TOT.
           DISCHARGE  =      65.7       0.2      65.9

                         CRITICAL  CRITICAL   CRITICAL  25% OF Q
                           DEPTH   VELOCITY   SLOPE-Sc     Sc 
           AUXILIARY         FT      FT/SEC     FT/FT     FT/FT
           SPILLWAY ---     0.01      0.57     0.039     0.054

           AUXILIARY SPILLWAY DURATION FLOW =        8.7 HOURS

 ***** MESSAGE - MAX. DISCHARGE OF       0. CFS IS BELOW CREST AUXILIARY
                 SPILLWAY.  NO STABILITY STRESS COMPUTED.

           PLOT NRCS-SDH                  1 IN =    500. CFS
                                                  0.      500.     1000.     1500.     2000
  Time    Qin  Qout   Elev    Vol   Area  ExtVel  I         I         I         I         I
   1.50     0     8 5546.3  6203.0   0.0   0.00   .
   1.80     6     8 5546.3  6203.0   0.0   0.00   .
   2.10    39     8 5546.3  6203.4   0.0   0.00   .I
   2.40   194     8 5546.3  6206.1   0.0   0.00   .   I
   2.70   687     9 5546.3  6216.8   0.0   0.00   .             I
   3.00  1365    11 5546.5  6242.0   0.0   0.00   .                          I
   3.30  2027    15 5546.7  6283.7   0.0   0.00   .
   3.60  2180    20 5546.9  6335.4   0.0   0.00   .
   3.90  1955    26 5547.2  6386.1   0.0   0.00   .P                                     I 
   4.20  1683    31 5547.4  6430.5   0.0   0.00   .P                                I
   4.50  1441    36 5547.6  6468.4   0.0   0.00   .P                           I
   4.80  1248    40 5547.8  6500.8   0.0   0.00   .P                       I
   5.10  1107    44 5547.9  6528.9   0.0   0.00   .P                    I
   5.40  1001    47 5548.1  6553.9   0.0   0.00   .P                  I
   5.70   924    51 5548.2  6576.6   0.0   0.00   .P                I
   6.00   874    54 5548.3  6597.6   0.0   0.00   .P               I
   6.30   833    57 5548.4  6617.4   0.0   0.00   .P               I
   6.60   748    60 5548.5  6635.5   0.0   0.00   .P             I
   6.90   589    62 5548.5  6650.6   0.0   0.00   .A          I
   7.20   423    64 5548.6  6661.6   0.0   0.00   .A      I
   7.50   283    65 5548.6  6668.8   0.0   0.00   .A    I
   7.80   180    65 5548.7  6672.9   0.0   0.00   .A  I
   8.10   112    66 5548.7  6674.9   0.0   0.00   .AI
   8.40    73    66 5548.7  6675.5   0.0   0.00   .X
   8.70    47    66 5548.7  6675.4   0.0   0.00   .A
   9.00    28    66 5548.7  6674.7   0.0   0.00   .A
   9.30    16    66 5548.7  6673.6   0.0   0.00   .A
   9.60     9    65 5548.7  6672.3   0.0   0.00   .A
   9.90     5    65 5548.6  6670.8   0.0   0.00   .A
  10.20     3    65 5548.6  6669.3   0.0   0.00   .A
  10.50     1    65 5548.6  6667.8   0.0   0.00   .A
  10.80     1    64 5548.6  6666.2   0.0   0.00   .A
  11.10     0    64 5548.6  6664.6   0.0   0.00   .A
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  11.40     0    64 5548.6  6663.1   0.0   0.00   .A
  11.70     0    64 5548.6  6661.5   0.0   0.00   .A
  12.00     0    63 5548.6  6660.0   0.0   0.00   .A
  12.30     0    63 5548.6  6658.4   0.0   0.00   .A
  12.60     0    63 5548.6  6656.9   0.0   0.00   .A
  12.90     0    63 5548.6  6655.4   0.0   0.00   .A
  13.20     0    62 5548.6  6653.8   0.0   0.00   .A
  13.50     0    62 5548.6  6652.3   0.0   0.00   .A
  13.80     0    62 5548.5  6650.8   0.0   0.00   .A
  14.10     0    62 5548.5  6649.3   0.0   0.00   .A
  14.40     0    61 5548.5  6647.8   0.0   0.00   .A
  14.70     0    61 5548.5  6646.3   0.0   0.00   .A
  15.00     0    61 5548.5  6644.8   0.0   0.00   .A
  15.30     0    61 5548.5  6643.3   0.0   0.00   .P
  15.60     0    60 5548.5  6641.9   0.0   0.00   .P
  15.90     0    60 5548.5  6640.4   0.0   0.00   .P
  16.20     0    60 5548.5  6638.9   0.0   0.00   .P
  16.50     0    60 5548.5  6637.5   0.0   0.00   .P
  16.80     0    60 5548.5  6636.0   0.0   0.00   .P
  17.10     0    59 5548.5  6634.5   0.0   0.00   .P
  17.40     0    59 5548.5  6633.1   0.0   0.00   .P
  17.70     0    59 5548.4  6631.7   0.0   0.00   .P
  18.00     0    59 5548.4  6630.2   0.0   0.00   .P
  18.30     0    58 5548.4  6628.8   0.0   0.00   .P
  18.60     0    58 5548.4  6627.4   0.0   0.00   .P
  18.90     0    58 5548.4  6626.0   0.0   0.00   .P
  19.20     0    58 5548.4  6624.6   0.0   0.00   .P
  19.50     0    58 5548.4  6623.1   0.0   0.00   .P
  19.80     0    57 5548.4  6621.7   0.0   0.00   .P
  20.10     0    57 5548.4  6620.3   0.0   0.00   .P
  20.40     0    57 5548.4  6619.0   0.0   0.00   .P
  20.70     0    57 5548.4  6617.6   0.0   0.00   .P
  21.00     0    57 5548.4  6616.2   0.0   0.00   .P
  21.30     0    56 5548.4  6614.8   0.0   0.00   .P
  21.60     0    56 5548.4  6613.4   0.0   0.00   .P
  21.90     0    56 5548.3  6612.1   0.0   0.00   .P
  22.20     0    56 5548.3  6610.7   0.0   0.00   .P
  22.50     0    56 5548.3  6609.4   0.0   0.00   .P
  22.80     0    55 5548.3  6608.0   0.0   0.00   .P
  23.10     0    55 5548.3  6606.7   0.0   0.00   .P
  23.40     0    55 5548.3  6605.3   0.0   0.00   .P
  23.70     0    55 5548.3  6604.0   0.0   0.00   .P
  24.00     0    55 5548.3  6602.7   0.0   0.00   .P
  24.30     0    54 5548.3  6601.3   0.0   0.00   .P
  24.60     0    54 5548.3  6600.0   0.0   0.00   .P
  24.90     0    54 5548.3  6598.7   0.0   0.00   .P
  25.20     0    54 5548.3  6597.4   0.0   0.00   .P
  25.50     0    54 5548.3  6596.1   0.0   0.00   .P
  25.80     0    53 5548.3  6594.8   0.0   0.00   .P
  26.10     0    53 5548.3  6593.5   0.0   0.00   .P
  26.40     0    53 5548.2  6592.2   0.0   0.00   .P
  26.70     0    53 5548.2  6590.9   0.0   0.00   .P
  27.00     0    53 5548.2  6589.6   0.0   0.00   .P
  27.30     0    52 5548.2  6588.4   0.0   0.00   .P
  27.60     0    52 5548.2  6587.1   0.0   0.00   .P
  27.90     0    52 5548.2  6585.8   0.0   0.00   .P
  28.20     0    52 5548.2  6584.5   0.0   0.00   .P
  28.50     0    52 5548.2  6583.3   0.0   0.00   .P
  28.80     0    51 5548.2  6582.0   0.0   0.00   .P
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  29.10     0    51 5548.2  6580.8   0.0   0.00   .P
  29.40     0    51 5548.2  6579.5   0.0   0.00   .P
  29.70     0    51 5548.2  6578.3   0.0   0.00   .P
  30.00     0    51 5548.2  6577.1   0.0   0.00   .P
  30.30     0    51 5548.2  6575.8   0.0   0.00   .P
  30.60     0    50 5548.2  6574.6   0.0   0.00   .P
  30.90     0    50 5548.2  6573.4   0.0   0.00   .P
  31.20     0    50 5548.1  6572.2   0.0   0.00   .P
  31.50     0    50 5548.1  6571.0   0.0   0.00   .P
  31.80     0    50 5548.1  6569.8   0.0   0.00   .P
  32.10     0    50 5548.1  6568.5   0.0   0.00   .P
  32.40     0    49 5548.1  6567.3   0.0   0.00   .P
  32.70     0    49 5548.1  6566.1   0.0   0.00   .P
  33.00     0    49 5548.1  6565.0   0.0   0.00   .P
  33.30     0    49 5548.1  6563.8   0.0   0.00   .P
  33.60     0    49 5548.1  6562.6   0.0   0.00   .P
  33.90     0    49 5548.1  6561.4   0.0   0.00   .P
  34.20     0    48 5548.1  6560.2   0.0   0.00   .P
  34.50     0    48 5548.1  6559.1   0.0   0.00   .P
  34.80     0    48 5548.1  6557.9   0.0   0.00   .P
  35.10     0    48 5548.1  6556.7   0.0   0.00   .P
  35.40     0    48 5548.1  6555.6   0.0   0.00   .P
  35.70     0    48 5548.1  6554.4   0.0   0.00   .P
  36.00     0    47 5548.0  6553.3   0.0   0.00   .P
  36.30     0    47 5548.0  6552.1   0.0   0.00   .P
  36.60     0    47 5548.0  6551.0   0.0   0.00   .P
  36.90     0    47 5548.0  6549.8   0.0   0.00   .P
  37.20     0    47 5548.0  6548.7   0.0   0.00   .P
  37.50     0    47 5548.0  6547.6   0.0   0.00   .P
  37.80     0    46 5548.0  6546.4   0.0   0.00   .P
  38.10     0    46 5548.0  6545.3   0.0   0.00   .P
  38.40     0    46 5548.0  6544.2   0.0   0.00   .P
  38.70     0    46 5548.0  6543.1   0.0   0.00   .P
  39.00     0    46 5548.0  6542.0   0.0   0.00   .P
  39.30     0    46 5548.0  6540.9   0.0   0.00   .P
  39.60     0    45 5548.0  6539.8   0.0   0.00   .P
  39.90     0    45 5548.0  6538.7   0.0   0.00   .P
  40.20     0    45 5548.0  6537.6   0.0   0.00   .P
  40.50     0    45 5548.0  6536.5   0.0   0.00   .P
  40.80     0    45 5548.0  6535.4   0.0   0.00   .P
  41.10     0    45 5548.0  6534.3   0.0   0.00   .P
  41.40     0    45 5547.9  6533.2   0.0   0.00   .P
  41.70     0    44 5547.9  6532.1   0.0   0.00   .P
  42.00     0    44 5547.9  6531.1   0.0   0.00   .P
  42.30     0    44 5547.9  6530.0   0.0   0.00   .P
  42.60     0    44 5547.9  6528.9   0.0   0.00   .P
  42.90     0    44 5547.9  6527.9   0.0   0.00   .P
  43.20     0    44 5547.9  6526.8   0.0   0.00   .P
  43.50     0    43 5547.9  6525.7   0.0   0.00   .P
  43.80     0    43 5547.9  6524.7   0.0   0.00   .P
  44.10     0    43 5547.9  6523.6   0.0   0.00   .P
  44.40     0    43 5547.9  6522.6   0.0   0.00   .P
  44.70     0    43 5547.9  6521.6   0.0   0.00   .P
  45.00     0    43 5547.9  6520.5   0.0   0.00   .P
  45.30     0    43 5547.9  6519.5   0.0   0.00   .P
  45.60     0    42 5547.9  6518.5   0.0   0.00   .P
  45.90     0    42 5547.9  6517.4   0.0   0.00   .P
  46.20     0    42 5547.9  6516.4   0.0   0.00   .P
  46.50     0    42 5547.9  6515.4   0.0   0.00   .P
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  46.80     0    42 5547.8  6514.4   0.0   0.00   .P
  47.10     0    42 5547.8  6513.4   0.0   0.00   .P
  47.40     0    42 5547.8  6512.4   0.0   0.00   .P
  47.70     0    41 5547.8  6511.4   0.0   0.00   .P
  48.00     0    41 5547.8  6510.4   0.0   0.00   .P
  48.30     0    41 5547.8  6509.4   0.0   0.00   .P
  48.60     0    41 5547.8  6508.4   0.0   0.00   .P
  48.90     0    41 5547.8  6507.4   0.0   0.00   .P
  49.20     0    41 5547.8  6506.4   0.0   0.00   .P
  49.50     0    41 5547.8  6505.4   0.0   0.00   .P
  49.80     0    41 5547.8  6504.4   0.0   0.00   .P
  50.10     0    40 5547.8  6503.4   0.0   0.00   .P
  50.40     0    40 5547.8  6502.5   0.0   0.00   .P
  50.70     0    40 5547.8  6501.5   0.0   0.00   .P
  51.00     0    40 5547.8  6500.5   0.0   0.00   .P
  51.30     0    40 5547.8  6499.6   0.0   0.00   .P
  51.60     0    40 5547.8  6498.6   0.0   0.00   .P
  51.90     0    40 5547.8  6497.6   0.0   0.00   .P
  52.20     0    40 5547.8  6496.7   0.0   0.00   .P
  52.50     0    39 5547.8  6495.7   0.0   0.00   .P
  52.80     0    39 5547.7  6494.8   0.0   0.00   .P
  53.10     0    39 5547.7  6493.8   0.0   0.00   .P
  53.40     0    39 5547.7  6492.9   0.0   0.00   .P
  53.70     0    39 5547.7  6491.9   0.0   0.00   .P
  54.00     0    39 5547.7  6491.0   0.0   0.00   .P
  54.30     0    39 5547.7  6490.1   0.0   0.00   .P
  54.60     0    39 5547.7  6489.1   0.0   0.00   .P
  54.90     0    38 5547.7  6488.2   0.0   0.00   .P
  55.20     0    38 5547.7  6487.3   0.0   0.00   .P
  55.50     0    38 5547.7  6486.4   0.0   0.00   .P
  55.80     0    38 5547.7  6485.4   0.0   0.00   .P
  56.10     0    38 5547.7  6484.5   0.0   0.00   .P
  56.40     0    38 5547.7  6483.6   0.0   0.00   .P
  56.70     0    38 5547.7  6482.7   0.0   0.00   .P
  57.00     0    38 5547.7  6481.8   0.0   0.00   .P
  57.30     0    37 5547.7  6480.9   0.0   0.00   .P
  57.60     0    37 5547.7  6480.0   0.0   0.00   .P
  57.90     0    37 5547.7  6479.1   0.0   0.00   .P
  58.20     0    37 5547.7  6478.2   0.0   0.00   .P
  58.50     0    37 5547.7  6477.3   0.0   0.00   .P
  58.80     0    37 5547.7  6476.4   0.0   0.00   .P
  59.10     0    37 5547.7  6475.5   0.0   0.00   .P
  59.40     0    37 5547.6  6474.6   0.0   0.00   .P
  59.70     0    37 5547.6  6473.7   0.0   0.00   .P
  60.00     0    36 5547.6  6472.9   0.0   0.00   .P
  60.30     0    36 5547.6  6472.0   0.0   0.00   .P
  60.60     0    36 5547.6  6471.1   0.0   0.00   .P
  60.90     0    36 5547.6  6470.2   0.0   0.00   .P
  61.20     0    36 5547.6  6469.4   0.0   0.00   .P
  61.50     0    36 5547.6  6468.5   0.0   0.00   .P
  61.80     0    36 5547.6  6467.7   0.0   0.00   .P
  62.10     0    36 5547.6  6466.8   0.0   0.00   .P
  62.40     0    35 5547.6  6465.9   0.0   0.00   .P
  62.70     0    35 5547.6  6465.1   0.0   0.00   .P
  63.00     0    35 5547.6  6464.2   0.0   0.00   .P
  63.30     0    35 5547.6  6463.4   0.0   0.00   .P
  63.60     0    35 5547.6  6462.5   0.0   0.00   .P
  63.90     0    35 5547.6  6461.7   0.0   0.00   .P
  64.20     0    35 5547.6  6460.9   0.0   0.00   .P
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  64.50     0    35 5547.6  6460.0   0.0   0.00   .P
  64.80     0    35 5547.6  6459.2   0.0   0.00   .P
  65.10     0    34 5547.6  6458.4   0.0   0.00   .P
  65.40     0    34 5547.6  6457.5   0.0   0.00   .P
  65.70     0    34 5547.6  6456.7   0.0   0.00   .P
  66.00     0    34 5547.5  6455.9   0.0   0.00   .P
  66.30     0    34 5547.5  6455.1   0.0   0.00   .P
  66.60     0    34 5547.5  6454.2   0.0   0.00   .P
  66.90     0    34 5547.5  6453.4   0.0   0.00   .P
  67.20     0    34 5547.5  6452.6   0.0   0.00   .P
  67.50     0    34 5547.5  6451.8   0.0   0.00   .P
  67.80     0    34 5547.5  6451.0   0.0   0.00   .P
  68.10     0    33 5547.5  6450.2   0.0   0.00   .P
  68.40     0    33 5547.5  6449.4   0.0   0.00   .P
  68.70     0    33 5547.5  6448.6   0.0   0.00   .P
  69.00     0    33 5547.5  6447.8   0.0   0.00   .P
  69.30     0    33 5547.5  6447.0   0.0   0.00   .P
  69.60     0    33 5547.5  6446.2   0.0   0.00   .P
  69.90     0    33 5547.5  6445.4   0.0   0.00   .P
  70.20     0    33 5547.5  6444.6   0.0   0.00   .P
  70.50     0    33 5547.5  6443.8   0.0   0.00   .P
  70.80     0    33 5547.5  6443.1   0.0   0.00   .P
  71.10     0    32 5547.5  6442.3   0.0   0.00   .P
  71.40     0    32 5547.5  6441.5   0.0   0.00   .P
  71.70     0    32 5547.5  6440.7   0.0   0.00   .P
  72.00     0    32 5547.5  6439.9   0.0   0.00   .P
  72.30     0    32 5547.5  6439.2   0.0   0.00   .P
  72.60     0    32 5547.5  6438.4   0.0   0.00   .P
  72.90     0    32 5547.5  6437.6   0.0   0.00   .P
  73.20     0    32 5547.5  6436.9   0.0   0.00   .P
  73.50     0    32 5547.4  6436.1   0.0   0.00   .P
  73.80     0    32 5547.4  6435.4   0.0   0.00   .P
  74.10     0    31 5547.4  6434.6   0.0   0.00   .P
  74.40     0    31 5547.4  6433.8   0.0   0.00   .P
  74.70     0    31 5547.4  6433.1   0.0   0.00   .P
  75.00     0    31 5547.4  6432.3   0.0   0.00   .P
  75.30     0    31 5547.4  6431.6   0.0   0.00   .P
  75.60     0    31 5547.4  6430.8   0.0   0.00   .P
  75.90     0    31 5547.4  6430.1   0.0   0.00   .P
  76.20     0    31 5547.4  6429.4   0.0   0.00   .P
  76.50     0    31 5547.4  6428.6   0.0   0.00   .P
  76.80     0    31 5547.4  6427.9   0.0   0.00   .P
  77.10     0    31 5547.4  6427.1   0.0   0.00   .P
  77.40     0    31 5547.4  6426.4   0.0   0.00   .P
  77.70     0    30 5547.4  6425.7   0.0   0.00   .P
  78.00     0    30 5547.4  6425.0   0.0   0.00   .P
  78.30     0    30 5547.4  6424.2   0.0   0.00   .P
  78.60     0    30 5547.4  6423.5   0.0   0.00   .P
  78.90     0    30 5547.4  6422.8   0.0   0.00   .P
  79.20     0    30 5547.4  6422.1   0.0   0.00   .P
  79.50     0    30 5547.4  6421.3   0.0   0.00   .P
  79.80     0    30 5547.4  6420.6   0.0   0.00   .P
  80.10     0    30 5547.4  6419.9   0.0   0.00   .P
  80.40     0    30 5547.4  6419.2   0.0   0.00   .P
  80.70     0    30 5547.4  6418.5   0.0   0.00   .P
  81.00     0    29 5547.4  6417.8   0.0   0.00   .P
  81.30     0    29 5547.4  6417.1   0.0   0.00   .P
  81.60     0    29 5547.3  6416.4   0.0   0.00   .P
  81.90     0    29 5547.3  6415.7   0.0   0.00   .P
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  82.20     0    29 5547.3  6415.0   0.0   0.00   .P
  82.50     0    29 5547.3  6414.3   0.0   0.00   .P
  82.80     0    29 5547.3  6413.6   0.0   0.00   .P
  83.10     0    29 5547.3  6412.9   0.0   0.00   .P
  83.40     0    29 5547.3  6412.2   0.0   0.00   .P
  83.70     0    29 5547.3  6411.5   0.0   0.00   .P
  84.00     0    29 5547.3  6410.8   0.0   0.00   .P
  84.30     0    29 5547.3  6410.2   0.0   0.00   .P
  84.60     0    28 5547.3  6409.5   0.0   0.00   .P
  84.90     0    28 5547.3  6408.8   0.0   0.00   .P
  85.20     0    28 5547.3  6408.1   0.0   0.00   .P
  85.50     0    28 5547.3  6407.4   0.0   0.00   .P
  85.80     0    28 5547.3  6406.8   0.0   0.00   .P
  86.10     0    28 5547.3  6406.1   0.0   0.00   .P
  86.40     0    28 5547.3  6405.4   0.0   0.00   .P
  86.70     0    28 5547.3  6404.8   0.0   0.00   .P
  87.00     0    28 5547.3  6404.1   0.0   0.00   .P
  87.30     0    28 5547.3  6403.4   0.0   0.00   .P
  87.60     0    28 5547.3  6402.8   0.0   0.00   .P
  87.90     0    28 5547.3  6402.1   0.0   0.00   .P
  88.20     0    27 5547.3  6401.4   0.0   0.00   .P
  88.50     0    27 5547.3  6400.8   0.0   0.00   .P
  88.80     0    27 5547.3  6400.1   0.0   0.00   .P
  89.10     0    27 5547.3  6399.5   0.0   0.00   .P
  89.40     0    27 5547.3  6398.8   0.0   0.00   .P
  89.70     0    27 5547.3  6398.2   0.0   0.00   .P
  90.00     0    27 5547.3  6397.5   0.0   0.00   .P
  90.30     0    27 5547.2  6396.9   0.0   0.00   .P
  90.60     0    27 5547.2  6396.3   0.0   0.00   .P
  90.90     0    27 5547.2  6395.6   0.0   0.00   .P
  91.20     0    27 5547.2  6395.0   0.0   0.00   .P
  91.50     0    27 5547.2  6394.3   0.0   0.00   .P
  91.80     0    27 5547.2  6393.7   0.0   0.00   .P
  92.10     0    26 5547.2  6393.1   0.0   0.00   .P
  92.40     0    26 5547.2  6392.4   0.0   0.00   .P
  92.70     0    26 5547.2  6391.8   0.0   0.00   .P
  93.00     0    26 5547.2  6391.2   0.0   0.00   .P
  93.30     0    26 5547.2  6390.6   0.0   0.00   .P
  93.60     0    26 5547.2  6389.9   0.0   0.00   .P
  93.90     0    26 5547.2  6389.3   0.0   0.00   .P
  94.20     0    26 5547.2  6388.7   0.0   0.00   .P
  94.50     0    26 5547.2  6388.1   0.0   0.00   .P
  94.80     0    26 5547.2  6387.5   0.0   0.00   .P
  95.10     0    26 5547.2  6386.9   0.0   0.00   .P
  95.40     0    26 5547.2  6386.2   0.0   0.00   .P
  95.70     0    26 5547.2  6385.6   0.0   0.00   .P
  96.00     0    26 5547.2  6385.0   0.0   0.00   .P
  96.30     0    25 5547.2  6384.4   0.0   0.00   .P
  96.60     0    25 5547.2  6383.8   0.0   0.00   .P
  96.90     0    25 5547.2  6383.2   0.0   0.00   .P
  97.20     0    25 5547.2  6382.6   0.0   0.00   .P
  Time    Qin  Qout   Elev    Vol   Area  ExtVel  I         I         I         I         I
                                                  0.      500.     1000.     1500.     2000
         END NRCS-SDH   PLOT

 HYD       FO              4.74Cove Res                                 COVRES  1
           0             1.2000                                         STR1    2
                           7.74      7.74      7.84      8.25      9.31   FO D  3
                          11.73     20.36     49.54    130.06    325.02   FO D  4
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                         458.59    540.79    594.66    627.20    644.87   FO D  5
                         652.22    651.18    647.05    642.62    634.58   FO D  6
                         605.49    552.09    496.87    443.06    398.14   FO D  7
                         359.06    325.87    298.36    273.18    250.64   FO D  8
                         232.38    215.72    199.82    185.09    171.45   FO D  9
                         158.83    147.14    136.31    127.58    122.72   FO D 10
                         118.04    113.55    109.22    105.07    101.07   FO D 11
                          97.22     93.53     89.97     86.56     83.27   FO D 12
                          80.44     79.17     77.92     76.69     75.48   FO D 13
                          74.28     73.11     71.96     70.82     69.71   FO D 14
                          68.61     67.53     66.46     65.41     64.38   FO D 15
                          63.37     62.37     61.39     60.46     59.58   FO D 16
                          58.71     57.85     57.01     56.18     55.36   FO D 17
                          54.56     53.77     52.98     52.21     51.46   FO D 18
                          50.73     50.03     49.35     48.68     48.01   FO D 19
                          47.36     46.72     46.08     45.45     44.83   FO D 20
                          44.22     43.62     43.03     42.44     41.87   FO D 21
                          41.33     40.81     40.29     39.78     39.28   FO D 22
                          38.78     38.29     37.81     37.33     36.86   FO D 23
                          36.40     35.94     35.48     35.04     34.60   FO D 24
                          34.16     33.73     33.31     32.91     32.53   FO D 25
                          32.15     31.78     31.41     31.05     30.69   FO D 26
                          30.33     29.98     29.64     29.30     28.96   FO D 27
                          28.63     28.30     27.97     27.65     27.33   FO D 28
                          27.02     26.71     26.40     26.10     25.80   FO D 29
                          25.50     25.21     24.95     24.69     24.43   FO D 30
                          24.18     23.93     23.68     23.44     23.20   FO D 31
                          22.96     22.72     22.48     22.25     22.02   FO D 32
                          21.80     21.57     21.35     21.13     20.91   FO D 33
                          20.70     20.49     20.27     20.07     19.86   FO D 34
                          19.66     19.46     19.26     19.06     18.86   FO D 35
                          18.67     18.48     18.29     18.11     17.93   FO D 36
                          17.77     17.61     17.45     17.30     17.14   FO D 37
                          16.99     16.84     16.69     16.54     16.39   FO D 38
                          16.24     16.10     15.95     15.81     15.67   FO D 39
                          15.53     15.39     15.25     15.12     14.98   FO D 40
                          14.85     14.72     14.59     14.46     14.33   FO D 41
                          14.20     14.08     13.95     13.83     13.71   FO D 42
                          13.59     13.47     13.35     13.23     13.11   FO D 43
                          13.00     12.89     12.77     12.66     12.55   FO D 44
                          12.44     12.33     12.22     12.12     12.01   FO D 45
                          11.90     11.80     11.70     11.61     11.53   FO D 46
                          11.44     11.36     11.28     11.19     11.11   FO D 47
                          11.03     10.95     10.87     10.79     10.71   FO D 48
                          10.63     10.56     10.48     10.40     10.33   FO D 49
                          10.25     10.18     10.10     10.03      9.96   FO D 50
                           9.89      9.81      9.74      9.67      9.60   FO D 51
                           9.53      9.46      9.40      9.33      9.26   FO D 52
 ENDTABLE                                                              P 1,T 2 53

1SITES -------------------------------------------------------------------------
 XEQ 08/28/2020                    COV RES                        WSID= COVRES
 VER 2005.1.8                        Cove Res                       SUBW= CR
 TIME 16:21:21            SITE = STR1              PASS=    1     PART=   6

 ROUTED       BTM WIDTH  MAX ELEV   VOL-MAX  AREA-MAX   AUX.-HP   VOL-AUX.
 RESULTS          FT        FT        ACFT      AC         FT       ACFT
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 NRCS-FBH          30.0   5552.31    7410.0       0.0      3.79     765.6

           PEAK - CFS        Q-PS     Q-AUX.    Q-TOT.
           DISCHARGE  =     126.9     525.3     652.2

                         CRITICAL  CRITICAL   CRITICAL  25% OF Q
                           DEPTH   VELOCITY   SLOPE-Sc     Sc 
           AUXILIARY         FT      FT/SEC     FT/FT     FT/FT
           SPILLWAY ---     2.02      7.63     0.008     0.010

           INTEGRITY ANALYSIS - REACH SURFACE PERFORMANCE SUMMARY
            (The auxiliary spillway began flow at time =    9.6 hours
             and peaked at time =   20.4 hours.)

             REACH   3: FROM STATION    115. TO    475. ON   15.4% SLOPE.
                Non-vegetated conditions implied: flow concentration
                 assumed with minimal flow: Time =   12.0 hours.

             REACH   4: FROM STATION    475. TO    610. ON    8.5% SLOPE.
                Non-vegetated conditions implied: flow concentration
                 assumed with minimal flow: Time =   12.0 hours.

             REACH   5: FROM STATION    610. TO   1057. ON    6.6% SLOPE.
                Non-vegetated conditions implied: flow concentration
                 assumed with minimal flow: Time =   12.0 hours.

             REACH   6: FROM STATION   1057. TO   1153. ON   15.6% SLOPE.
                Non-vegetated conditions implied: flow concentration
                 assumed with minimal flow: Time =   12.0 hours.

           INTEGRITY ANALYSIS - HEADCUT EROSION DAMAGE SUMMARY

             The most upstream headcut began at station    115.
             and progressed upstream to station     94.
             The final height of the headcut was    4.3 ft.

             The headcut having the maximum final overfall height began
             at station    475. and progressed upstream to station   414.
             The final height of the headcut was   14.1 ft.

           THE HYDROGRAPH WAS NOT ADJUSTED FOR THE EFFECTS OF EROSION.

                          DURATION    ATTACK   DIST. FROM MOST U/S
                            FLOW       OE/B    HEADCUT TO U/S EDGE
           AUXILIARY         HRS     ACFT/FT     AUX. CREST, FT 
           SPILLWAY ---     73.2       28.0            19.

           EXIT CHANNEL FLOW SUPERCRITICAL: MAX VELOCITY=  19.8 FT/SEC
                                            EXIT SLOPE  = 0.154 FT/FT
                                            FLOW DEPTH  =   0.8 FT

           PLOT NRCS-FBH                  1 IN =    500. CFS
                                                  0.      500.     1000.     1500.     2000
  Time    Qin  Qout   Elev    Vol   Area  ExtVel  I         I         I         I         I
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   2.40     0     8 5546.3  6203.0   0.0   0.00   .
   3.60     4     8 5546.3  6203.0   0.0   0.00   .
   4.80    35     8 5546.3  6204.0   0.0   0.00   .I
   6.00    84     8 5546.3  6209.1   0.0   0.00   . I
   7.20   195     9 5546.4  6222.1   0.0   0.00   .   I
   8.40   425    12 5546.5  6251.8   0.0   0.00   .        I
   9.60  1352    20 5546.9  6338.3   0.0   0.00   .                          I
  10.80  3365    50 5548.1  6568.7   0.0   0.00   .P
  12.00  3296   130 5549.8  6890.1   0.0   6.33   .  A
  13.20  2008   325 5550.9  7130.6   0.0  13.72   .      A                                I
  14.40  1331   459 5551.6  7257.3   0.0  16.69   .        A                 I
  15.60  1060   541 5551.9  7326.3   0.0  18.14   .          A         I
  16.80   912   595 5552.1  7367.8   0.0  19.00   .           A     I
  18.00   792   627 5552.2  7391.7   0.0  19.48   .            A  I
  19.20   742   645 5552.3  7404.6   0.0  19.73   .            A I
  20.40   664   652 5552.3  7410.0   0.0  19.84   .            X
  21.60   624   651 5552.3  7409.3   0.0  19.82   .           IA
  22.80   613   647 5552.3  7406.2   0.0  19.77   .           IA
  24.00   611   643 5552.3  7403.0   0.0  19.70   .           IA
  25.20   547   635 5552.2  7397.1   0.0  19.59   .          I A
  26.40   262   605 5552.1  7375.7   0.0  19.16   .    I      A
  27.60    90   552 5551.9  7335.8   0.0  18.33   . I        A
  28.80    24   497 5551.7  7289.4   0.0  17.39   .         A
  30.00     5   443 5551.5  7244.2   0.0  16.39   .        A
  31.20     1   398 5551.3  7202.8   0.0  15.47   .       A
  32.40     0   359 5551.1  7165.4   0.0  14.58   .      A
  33.60     0   326 5551.0  7131.5   0.0  13.75   .      A
  34.80     0   298 5550.8  7100.6   0.0  12.99   .     A
  36.00     0   273 5550.7  7072.4   0.0  12.22   .    A
  37.20     0   251 5550.5  7046.5   0.0  11.46   .    A
  38.40     0   232 5550.4  7022.7   0.0  10.78   .    A
  39.60     0   216 5550.3  7000.6   0.0  10.21   .   A
  40.80     0   200 5550.2  6980.1   0.0   9.67   .   A
  42.00     0   185 5550.1  6961.1   0.0   9.12   .   A
  43.20     0   171 5550.0  6943.5   0.0   8.55   .  A
  44.40     0   159 5550.0  6927.2   0.0   7.97   .  A
  45.60     0   147 5549.9  6912.1   0.0   7.38   .  A
  46.80     0   136 5549.8  6898.2   0.0   6.74   .  A
  48.00     0   128 5549.7  6885.2   0.0   6.18   .  A
  49.20     0   123 5549.7  6872.9   0.0   5.93   . A
  50.40     0   118 5549.6  6861.0   0.0   5.67   . A
  51.60     0   114 5549.6  6849.7   0.0   5.39   . A
  52.80     0   109 5549.5  6838.7   0.0   5.11   . A
  54.00     0   105 5549.5  6828.2   0.0   4.80   . A
  55.20     0   101 5549.4  6818.1   0.0   4.48   . A
  56.40     0    97 5549.4  6808.3   0.0   4.12   . A
  57.60     0    94 5549.3  6799.0   0.0   3.73   . A
  58.80     0    90 5549.3  6790.0   0.0   3.28   . A
  60.00     0    87 5549.2  6781.3   0.0   2.74   . A
  61.20     0    83 5549.2  6773.0   0.0   1.98   . A
  62.40     0    80 5549.1  6765.0   0.0   0.00   . A
  63.60     0    79 5549.1  6757.2   0.0   0.00   . A
  64.80     0    78 5549.1  6749.5   0.0   0.00   . A
  66.00     0    77 5549.0  6741.9   0.0   0.00   . A
  67.20     0    75 5549.0  6734.4   0.0   0.00   . A
  68.40     0    74 5548.9  6727.1   0.0   0.00   .A
  69.60     0    73 5548.9  6719.9   0.0   0.00   .A
  70.80     0    72 5548.9  6712.8   0.0   0.00   .A
  72.00     0    71 5548.8  6705.8   0.0   0.00   .A
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  73.20     0    70 5548.8  6699.0   0.0   0.00   .A
  74.40     0    69 5548.8  6692.2   0.0   0.00   .A
  75.60     0    68 5548.7  6685.6   0.0   0.00   .A
  76.80     0    66 5548.7  6679.0   0.0   0.00   .A
  78.00     0    65 5548.7  6672.6   0.0   0.00   .A
  79.20     0    64 5548.6  6666.2   0.0   0.00   .A
  Time    Qin  Qout   Elev    Vol   Area  ExtVel  I         I         I         I         I
                                                  0.      500.     1000.     1500.     2000
         END NRCS-FBH   PLOT
 -------------------------------------------------------------------------------

 Inflow Hyd 1 PSH-Peak =         39.99 CFS  at  143.00 hrs.,  Location Point

 Inflow Hyd 1 SDH-Peak =         65.90 CFS  at    8.10 hrs.,  Location Point

 Inflow Hyd 1 FBH-Peak =        652.22 CFS  at   19.20 hrs.,  Location Point
HYDOUT   1     STR1

1SITES....JOB NO.  1 COMPLETE.
 -------------------------------------------------------------------------------

 COVRES        COV RES

       0 SUBWATERSHED(S) ANALYZED.

       1 STRUCTURE(S) ANALYZED.

       3 HYDROGRAPHS ROUTED AT LOWEST SITE.

       0 TRIALS TO OBTAIN BOTTOM WIDTH FOR SPECIFIED STRESS OR VELOCITY.

 *******************************************************************************

 SITES.....COMPUTATIONS COMPLETE

                               SUMMARY TABLE  1          SITES VERSION 2005.1.8
                              ----------------                DATED 01/01/2005

 WATERSHED ID                       RUN DATE                           RUN TIME
 ------------                       --------                           --------
 COVRES                           08/28/2020                           16:21:21

 >>>   SITE   SUBWS   SUBWS DA   CURVE    TC   TOTAL DA   TYPE    STRUC    <<<
        ID      ID     (SQ MI)    NO.    (HRS)  (SQ MI)  DESIGN   CLASS
       -----   ----   --------   -----   ----   -------   -----   -----
       STR1     CR        4.74      0.   0.00      4.74    TR60     C 

 PASS  DIA./  AUX.CREST  BTM.  MAX.    MAX.    EMB.  INTEGR.*  EXIT*    TYPE
  NO.  WIDTH    ELEV    WIDTH   HP     ELEV    VOL.   DIST.     VEL.     HYD
      (IN/FT)   (FT)     (FT)  (FT)    (FT)    (CY)   (FT)   (FT/SEC)
 ----  -----  -------  ------  ----  -------  -------  -----  ------  ---------
    1   30.0   5548.5    30.0   3.8   5552.3       0.    19.    19.8  NRCS-FBH
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 *  INTEGRITY DIST. AND EXIT VEL. VALUES ARE BASED ON THE ROUTED
    HYDROGRAPH SHOWN UNDER TYPE HYD.

 SITES.......SUMMARY TABLE 1 COMPLETED.

                    NRCS  SITES    VERSION 2005.1.8  ,01/01/2005
                             COVRES   FILES

INPUT  = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 2020\SITES\08
OUTPUT = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 2020\SITES\08
         DATED 08/28/2020 16:21:21

        FILE GEN.   = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 

                         GRAPHICS FILES GENERATED

OPTION "L"  = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 2020\SIT

OPTION "P"  = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 2020\SIT

OPTION "E"  = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 2020\SIT

AUX.GRAPHICS = H:\DAMS\Cove.200401-025\TASK 1 - Cove Reservoir EA Project\SITES\Aug 2020\SI
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Sediment 
 
The site is located in the East Fork of the Virgin River Watershed at 37.273° N 112.660° W. The 
reservoir will serve as a multi-purpose structure including providing storage for irrigation, 
recreation, and drought. 
 
The reservoir will have a storage capacity of 6,032 acre-feet and an average depth 40 feet. The 
drainage area covers 4.7 square miles (3034 acres). The reservoir site is in an alluvial valley that 
has been cut into Cretaceous and Tertiary sedimentary rocks consisting mostly of sandstone and 
shale. Residual soils are silt and sandy clay. The terrain adjacent to the basin valley has steep 
slopes. Ridges are capped with thin deposits of pebble gravel and cobbles of grey and red quartzite, 
grey to black chert, and grey limestone in a matrix of sand with silt. Vegetation in the drainage is 
sparse, consisting of brush and small trees. Using the National Engineering Handbook (NEH) land 
cover designation, the majority of the drainage basin is comprised of Woods, Fair; with portions 
of Desert Shrub, Poor. The drainage areas are capable of producing flash flood conditions and 
large sediment volumes during intense rainfalls. The reservoir is expected to contain all of the 
sediment and therefore, the trap efficiency is assumed to be 100 percent for the reservoir. 
 
An initial estimate of sediment yield has been performed using two methods included in the Bureau 
of Reclamation Erosion and Sedimentation Manual (November 2006) and the Estimated Sediment 
Yield Rates for the State of Utah Map (U.S.D.A SCS, 1973). These methods are described below. 
 

Sediment Yield as a Function of Drainage Area 
Empirical sediment yield equations have been developed strictly as a function of drainage 
area based on reservoir sediment survey data. Strand and Pemberton (1982) developed the 
following equation for the semiarid climate of the Southwestern United States: 
 

Q = 1.84Ad-0.24 
 
Where   Q = sediment yield in ac-ft/mi2/yr 
  Ad = drainage area in mi2 
 
For the reservoir drainage area of 4.7 mi2, a sediment accumulation 6 acre-feet per year or 
600 acre-feet over a 100- year period is computed. 
 
Sediment Yield Classification Procedure 
The Pacific Southwest Inter-Agency Committee developed a sediment yield classification 
procedure that estimates sediment yield as a function of nine individual drainage basin 
characteristics. Each characteristic is given a subjective numerical rating based on 
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observation and experience and the sum of these ratings determines the basin classification 
and the annual sediment yield per unit area. Tables showing this procedure are included on 
the following page. The sum of the basin characteristics ratings is 70, resulting in a 
classification number of 3, with annual sediment yield (ac-ft/mi2) ranging from 0.5 to 1.0. 
For the drainage basin area of 4.7 mi2, using the upper end of the range results in an annual 
yield of 4.7 ac-ft and a sediment yield of 470 acre-feet over a 100-year life span.  
 
Estimated Sediment Yield Rate Map 
An estimated sediment yield rate map for the State of Utah was prepared by the U.S.D.A. 
Soil Conservation Service in 1973. This map is a general area map with cautions that it is 
not to be used for specific sites since large variations may occur in the delineated areas. A 
copy of the map with the Cove Reservoir area enlarged is attached. This area in in a Yield 
Class 4 which indicates yield rates ranging from 0.2 to 0.5 ac-ft./sq mi2/year. Using the 
upper end of the range, results in an estimate of 2.35 ac-ft per year for the 4.7 sq mi2 
drainage area and 235 acre-feet over a 100-year life span. 
 

These initial estimate methods are considered to provide upper end values of the sediment volume 
which will accumulate over the 100-year life of the structure. Ranging from 235 to 600 acre-feet, 
these values represent 10% or less of the reservoir storage volume and more refined analyses are 
not deemed necessary for planning purposes. 
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Importance of alfalfa hay and reason for use in determining the Cove Reservoir Project 
Cost/Benefit ratio. 

 
Alfalfa is a key part of the western United States agricultural business and has been for a long 
time.  Western states have a played a key role in alfalfa’s historical development in the United 
States which has led to its current status as the nation’s third most important agricultural crop.  
Its production in the west was worth $8.5 billion in 2018.  Currently, alfalfa is a critical rotation 
crop and cash crop in all western states.   

1. Alfalfa Hay is a Major Animal Feed Source for Livestock in Southwestern Utah – 
Alfalfa hay is a major feed source that supports livestock, milk production, and other 
industries in southwestern Utah. Although alfalfa is not the most profitable crop grown in 
southwest Utah, it competes well with grain and vegetable crops. Moreover, the risk of 
growing alfalfa is much lower than many other crops, making year-to-year profits steady.  
Alfalfa is resilient to unpredictable weather conditions and alfalfa markets have remained 
much more constant than other crops. Utah has a long-lasting demand for livestock feed, 
which produces local food for consumers.  A study conducted in 2020 (reference “the 
importance of western alfalfa production article) showed that 10 of the 11 western states 
studied, reported that alfalfa is increasing in acreage or importance in their state and 
anticipated that this trend would continue.  The most frequent reasons cited for this trend 
is increased demand by an expanding dairy industry, other market demands, and a lack of 
profitable alternative crops. 

2. High Quality Hay Can be Grown in Southwestern Utah – Higher quality alfalfa hay 
can be grown in the project area due to the high elevation in the area.  Research has 
shown that producers’ fields located in the central part of Utah from 5,000 to 7,000 feet 
in elevation can grow exceptionally high qualify hay.  The higher quality is attributed to 
cooler growing-season temperatures at high elevations. Alfalfa cultivators with greater 
fall dormancy are often better adapted to the shorter growing seasons at higher elevations, 
and slower growth initiation can improve alfalfa quality. Cooler temperatures seem to 
reduce alfalfa stem elongation, resulting in a higher leaf-to-stem ratio for alfalfa grown at 
higher elevations. Non-fibrous carbohydrates are the needed source of energy in beef 
finishing and dairy cow diets, which include starch and water-soluble carbohydrates like 
sugars and fructans, as well as readily digestible fiber. Non-fibrous carbohydrates are 
especially valuable in beef finishing diets because the marbling that makes meat tender 
and juicy requires high-energy feed. 

3. High Water Use Efficiency – Alfalfa has a greater water use efficiency than most other 
crops. Alfalfa has deeper roots (as deep as 15 feet in some places) and a longer growing 
season than many other crops. Additionally, the entire aboveground portion of the plant is 
harvested multiple times per year.  

4. Irrigation Flexibility – As a perennial, naturally drought-tolerant crop, alfalfa has 
incredible tolerance to irregular irrigation. In fact, irrigation can stop at almost any point 
in the season without causing long-term damage to the crop. Alfalfa goes dormant when 
it is water-stressed, but usually completely rebounds when irrigation continues 
(Lindenmeyer et al., 2011). This flexibility can be a critical aspect for potential water 
banking/leasing programs. It also reduces risks associated with drought and water 
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delivery systems failures, because water delivery issues could decimate many annual 
crops with poor irrigation flexibility. 

5. Low Input – Unlike many annual and perennial crops, alfalfa requires few chemical 
inputs. Alfalfa is a perennial legume and requires no nitrogen fertilizer, which is often 
one of the most expensive inputs for annual crops. Nitrogen contamination of water from 
increased corn acreage in the Midwest is a major concern that resulted in part from 
declining alfalfa production in that region. A portion of most nitrogen fertilizer 
applications also volatilize into the atmosphere adding to the greenhouse gas effect. In 
addition to less nitrogen, alfalfa also requires much less pesticides and tillage than most 
annual and even perennial crops. 

6. Resilient and Adaptable – Few crops are as resilient to difficult growing conditions as 
alfalfa. It can grow in almost any elevation and almost any type of soil (from sandy to 
clay soils). This is critical for crops in southwest Utah, where elevation changes are 
drastic, and soils vary widely. Grain, fruit, nut, and vegetable crops are much more 
sensitive to weather conditions and often fail when early or late frosts occur. Alfalfa can 
also utilize rainfall better than many other annual crops. As a perennial crop, established 
alfalfa utilizes rainfall in the early spring long before most annual crops are even planted.  

7. Benefits Other Crops in Rotation – Alfalfa works with soil bacteria to convert nitrogen 
in the atmosphere to forms usable by plants. After alfalfa is terminated, large quantities of 
nitrogen can remain in the soil. This can usually result in savings of about $150/acre 
during the two crops that follow alfalfa from withholding or reducing nitrogen fertilizer 
applications (Yost et al., 2014b; Creech et al., 2015). In addition to nitrogen, crops that 
follow alfalfa in a crop rotation generally yield up to 10-15% greater and require less 
pesticides (Stanger and Lauer, 2008; Yost et al., 2014a). Alfalfa can also be grown with 
grasses in pastures providing nitrogen for the grasses, increased production during the hot 
summer months when cool- season grasses are less productive, and beneficially using soil 
water below pasture grass roots. 

8. Improves Soil, Water, and Air Quality – Perennial crops like alfalfa help reduce soil 
erosion, which is one of the primary causes of irreversible soil degradation. Alfalfa also 
can often improve some physical (aggregate stability) and biological (organic matter and 
potentially mineralizable nitrogen) properties of soil (Congreves et al., 2015). Most 
annual crops require multiple passes of annual tillage, especially in organic production. 
Tillage is a major contributor to soil erosion. Most strategies that involve changing 
fertilizer management only offer small improvements, whereas the addition of a perennial 
crop like alfalfa could nearly meet the nitrogen reduction goals (Iowa nutrient reduction 
strategy, 2012). Alfalfa is highly valued by organic and conventional farmers alike for its 
soil health- building characteristics. 

9. Supports Wildlife Habitats – The water used to irrigate alfalfa can create lush oases for 
wildlife habitats.  Various wildlife species including birds, herbivores and important 
species such as foxes, hawks and eagles are abundant in alfalfa fields. 

10. Pollinator and Insect Diversity – The health of bees and other pollinators are vital to the 
fruit and vegetable industries throughout the West. Alfalfa (mainly mature plants on field 
edges, ditches, seed alfalfa production, etc.) is one of the major sources of pollen. Other 
beneficial insects that keep pest insects in check are commonly found in alfalfa fields and 
provide benefit to the agro-ecosystem for neighboring crops.  
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11. Harvest Flexibility and Storage -The harvest window for alfalfa is much wider than 
many other crops.  Although the quality of the crop will decrease as alfalfa matures, 
quality is often not overly critical unless alfalfa is being used for lactating dairy cows. 
This allows for high amounts of flexibility. Furthermore, the arid West also usually 
provides rain-free days between cutting and baling to produce excellent quality hay. 
Unlike some fruits and vegetables, alfalfa-like grain crops that are properly dried and 
stored can maintain its quality for long periods of time. It does not need to enter the 
market or be consumed quickly. This allows farmers to stockpile feed for their livestock 
or store their products until markets and prices are favorable.  

The price of alfalfa hay was selected for determining the benefits of the Cove Reservoir project because 
of its importance as a major feed source, its economic value, and suitability to Utah’s local climate and 
growing season.  Other benefits of alfalfa hay include its water use efficiency, status as a drought-tolerant 
crop, minimal need for fertilizer, importance as a rotational crop, and the benefits provided toward 
increasing pollination. 
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AMENDMENT ONE TO THE 
STATE-BASED PROTOTYPE PROGRAMMATIC AGREEMENT 

BETWEEN THE 
US DEPARTMENT OF AGRICULTURE, 

NATURAL RESOURCES CONSERVATION SERVICE UTAH STATE OFFICE, 
AND THE 

UTAH STATE HISTORIC PRESERVATION OFFICER, 
REGARDING CONSERVATION ASSISTANCE 

WHEREAS, the Agreement was executed on April 4, 2015; and  

WHEREAS, the Natural Resources Conservation Service (NRCS) Utah has requested that its 
Agreement be amended to primarily update the April 4, 2015 SPPA, which sunsets on April 4, 
2025 and to further define training requirements for NRCS Utah’s CRS personnel and its 
Conservation Planners and Partners; to provide more specific review procedures for NRCS Utah 
undertakings; and to fully revise the Appendices of the SPPA to further define conservation 
measures and their potential to affect cultural resources and historic properties; and  

WHEREAS, NRCS Utah will send a copy of this executed amendment to the NRCS FPO, SHPO, 
and the Advisory Council on Historic Preservation; 

NOW, THEREFORE, in accordance with Stipulation XV of the Agreement, NRCS Utah and the 
Utah State Historic Preservation Office (SHPO) agree that the Agreement is hereby amended to 
read as follows: 

1. Amend the Agreement so it reads as follows:
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STATE-BASED PROTOTYPE PROGAMMATIC AGREEMENT 
BETWEEN THE 

US DEPARTMENT OF AGRICULTURE, 
NATURAL RESOURCES CONSERVATION SERVICE, UTAH STATE OFFICE 

AND THE  
UTAH STATE HISTORIC PRESERVATION OFFICE 

REGARDING CONSERVATION ASSISTANCE 

WHEREAS, the United States Department of Agriculture (USDA) Natural Resources 
Conservation Service (NRCS) administers numerous voluntary assistance programs, special 
initiatives, and grant and emergency response programs for soil, water, and related resource 
conservation activities available to eligible private producers, States, commonwealths, Federally 
Recognized Tribal governments, other government entities, and other applicants for conservation 
assistance, pursuant to the Agricultural Act of 2018 (2018 Farm Bill, Public Law 113-79); Soil 
Conservation and Domestic Allotment Act of 1935 (Public Law 74-46, 16 U.S.C. 590 a-f, as 
amended); the Flood Control Act of 1944 (Public Law 78-534, as amended); the Watershed 
Protection and Flood Prevention Act (Public Law 83-566, as amended, 16 U.S.C. 1001-1012); the 
Agricultural and Food Act of 1981 (Public Law 97-98, 95 Stat. 1213); the Agricultural Credit Act 
(Public Law 95-3341, Title IV, Section 403); Food, Agriculture, Conservation and Trade Act of 
1990 (Public Law 101-624); the Flood Control Act of 1936 (Public Law 74-738); the Food 
Security Act of 1985 (Public Law 99-198, as amended); the Federal Agricultural Improvement 
and Reform Act of 1996 (Public Law 104-127); and executive and secretarial orders, 
implementing regulations and related authorities; and 

WHEREAS, NRCS, through its conservation assistance programs and initiatives, provides 
assistance for activities with the potential to affect historic properties eligible for or listed in the 
National Register of Historic Places (NRHP), including National Historic Landmarks (NHLs) and 
therefore constitute undertakings subject to review under Section 106 of the National Historic 
Preservation Act (NHPA), 16 U.S.C. 470f, and its implementing regulations, 36 CFR Part 800, 
including the provisions of these regulations addressing NHLs at 36 CFR Part 800.10; and 

WHEREAS, NRCS has determined that the requirement to take into account the effects to historic 
properties of its undertakings may be more effectively and efficiently fulfilled through the use of 
a Prototype Programmatic Agreement (Prototype Agreement); and 

WHEREAS, the NRCS Utah State Office has consulted with the Utah State Historic Preservation 
Officer/SHPO (SHPO) and followed the instructions in the ACHP letter that accompanied the 
Prototype Agreement, dated November 21, 2014; and 

WHEREAS, NRCS also is responsible for fulfilling the requirements of the National 
Environmental Policy Act (NEPA), including the use of categorical exclusions, and coordinating 
NEPA and Section 106 reviews, as appropriate; and 
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WHEREAS, NRCS developed this Prototype Agreement in consultation with the National 
Conference of State Historic Preservation Officers (NCSHPO) and its members, interested Indian 
tribes, Native Hawaiian Organizations (NHO), interested historic preservation organizations, 
(such as the National Trust for Historic Preservation), and the Advisory Council on Historic 
Preservation (ACHP); and 

WHEREAS, in accordance with 36 CFR Part 800.14(b)(4), the ACHP has designated this 
agreement as a Prototype Agreement, which allows for the development and execution of 
subsequent prototype agreements by individual NRCS State office(s) (State-based Prototype 
Agreements) to evidence compliance with Section 106; and 

WHEREAS, this State-based Prototype Agreement (SPPA) for Utah conforms to the NRCS 
Prototype Agreement as designated by the ACHP on November 21, 2014, and therefore, does not 
require the participation or signature of the ACHP when the NRCS Utah State Office and Utah 
SHPO agree to the terms of the State-based Prototype Agreement; and 

WHEREAS, this Prototype Agreement replaces the 2002 nationwide “Programmatic Agreement 
among the United States Department of Agriculture Natural Resources Conservation Service, the 
Advisory Council on Historic Preservation, and the National Conference of State Historic 
Preservation Officers relative to Conservation Assistance,” as amended in 2011 and 2012, which 
expired on November 20, 2014; and 

WHEREAS, the NRCS State Conservationist is the responsible federal agency official within the 
state for all provisions of Section 106, including consultation with the SHPO, NHOs, and 
government-to government consultation with Indian tribes to negotiate the State-based Prototype 
Agreement; and 

WHEREAS, the State-based Prototype Agreement does not apply to undertakings occurring on 
or affecting historic properties on Tribal lands, as defined by Section 301(14) of the NHPA, 
without prior agreement and execution of a State-based Prototype Agreement with the concerned 
Indian tribe; and 

WHEREAS, the NRCS has consulted with the Tribes in Utah and has invited the referenced 
Indian tribe(s) to enter into this State-based Prototype Agreement as a signatory; and 

WHEREAS, this Prototype Agreement does not modify the NRCS’ responsibilities to consult 
with Indian tribes and NHOs on all undertakings that might affect historic properties and 
properties of religious and cultural significance to them, regardless of where the undertaking is 
located, without prior agreement by the concerned Indian tribe or NHO, and recognizes that 
historic properties of religious and cultural significance to an Indian tribe or NHO may be located 
on ancestral homelands or on officially ceded lands near or far from current settlements; and 
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WHEREAS, when NRCS conducts individual Section 106 reviews for undertakings under this 
State-based Prototype Agreement, it shall identify and invite other agencies, organizations, and 
individuals to participate as consulting parties; and 

NOW, THEREFORE, the NRCS Utah State Office and the Utah SHPO agree that undertakings 
in Utah shall be implemented in accordance with the following stipulations in order to take into 
account the effect of the undertaking on historic properties. 

STIPULATIONS 

NRCS shall ensure that the following stipulations are met and carried out: 

I. Applicability. 

a. Once executed by the NRCS and the Utah SHPO, this State-based Prototype Agreement sets 
forth the review process for all NRCS undertakings subject to Section 106 in the State of 
Utah. 

b. Execution of this State-based Prototype Agreement supersedes any existing State Level 
Agreement with Utah SHPO executed under the previous NRCS nationwide Programmatic 
Agreement, but does not replace any existing project-specific Section 106 agreements 
(Memoranda of Agreement or Programmatic Agreements). 

c. This State-based Prototype Agreement applies only when there is a Federal Preservation 
Officer (FPO) in the NRCS National Headquarters (NHQ) who meets the Secretary of the 
Interior’s Professional Qualification Standards (48 FR 44716). 

d. This State-based Prototype Agreement applies only where there is staffing or access to staffing 
(through contracted services or agreements with other agencies or Indian tribes) who meet the 
Secretary of Interior’s Professional Qualification Standards.  

II. Roles and Professional Qualifications. 

a. The NRCS Utah State Conservationist is responsible for oversight of its performance under 
this State-based Prototype Agreement. 

b. NRCS Utah shall ensure all NRCS staff or individuals carrying out Section 106 historic 
preservation compliance work on its behalf, including the NRCS Utah’s Archaeological 
Program Specialists (APS) are appropriately qualified to coordinate the reviews of resources 
and historic properties as applicable to the resources and historic properties being addressed 
(site, building, structure, landscape, resources of significance to Indian tribes, NHOs, and other 
concerned communities). Thus, these staff and consultants must meet the Secretary of the 
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Interior’s Professional Qualification Standards and have the knowledge to assess the resources 
within an undertaking’s area of potential effects (APE). 

c. The Utah State Conservationist is responsible for consultation with the Utah SHPO, as well as 
the government-to-government consultation with Tribes in the development of any 
consultation protocols. These responsibilities may not be delegated to any other staff, nor 
carried out on behalf of NRCS by another federal agency. 

d. NRCS Utah APS or professional consultants shall provide technical historic property and 
resource information to the State Conservationist for use in Section 106 findings and 
determinations, after appropriate consultations with the SHPO, Indian tribes, and discussions 
with the landowner. The APS shall monitor and oversee the archaeological resources work and 
reporting of all NRCS Conservation Planners, Partner employees (Partners), and professional 
service consultants related to NRCS Utah undertakings. The APS shall make recommendations 
to the NRCS Utah State Conservationist in determining whether an undertaking has the 
potential to affect historic properties, triggering Section 106 review, pursuant to 36 CFR Part 
800.3(a). 

e. NRCS Utah Conservation Planners and Partners involved in implementing this State-based 
Prototype Agreement, after completion of NRCS’ web, classroom, and field awareness 
training acquired through USDA’s AgLearn training site, shall work with the APS personnel, 
as feasible, in completing historic preservation compliance (Section 106) field records for the 
agricultural producer’s (NRCS Utah’s client or voluntary applicant for assistance) files and 
for use in producing initial historic property identification records (as set forth and outlined 
in NRCS’ operational guidance, the National Archaeological Resources Procedures 
Handbook, Title 190, Part 601). 

f. NRCS Utah APS personnel shall oversee development of the scopes of work for investigation 
of the APEs for identified undertakings (see 36 CFR Part 800.4). NRCS Utah may use 
professional service contractors or consultants to assist with Archaeological resources 
compliance studies. NRCS Utah shall ensure these contractors meet the Secretary of Interior’s 
Professional Qualifications Standards. 

g. NRCS Utah remains responsible for all consultation with the SHPO, Indian tribes and THPOs, 
and all determinations of NRHP eligibility and effect. NRCS Utah may not delegate 
consultation for findings and determinations to professional services consultants or 
producers/applicants for conservation assistance. 

h. Utah SHPO, if provided sufficient data on a proposed undertaking and APE for the proposed 
undertaking by the NRCS Utah state office shall consult and provide a response to NRCS 
within thirty (30) calendar days. The definition of sufficient data is provided in 36 CFR Part 
800.11. 
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i. The ACHP shall provide technical guidance, participate in dispute resolution, and monitor the 
effectiveness of this agreement, as appropriate. 

III. Training. 

a. NRCS Utah shall require its Conservation Planners and Partners completing Archaeological 
resources identification and evaluation work to complete, at a minimum, the NRCS Web-based 
(in USDA AgLearn) and field Archaeological Resources Training modules. This training must 
be completed prior to completing archaeological resources compliance work and must be 
completed within the first year of employment with the NRCS. NRCS will also encourage 
personnel conducting archaeological resources identification and evaluation work to 
participate in the ACHP’s Section 106 Essentials course. 

b. NRCS Utah shall require APS personnel overseeing Archaeological resource work to take the 
NRCS archaeological Resources Training Modules (awareness training) and the ACHP’s 
Section 106 Essentials course, or a course with similar content, if approved by the NRCS FPO. 
Training must be completed within the first calendar year after execution of this Agreement or 
within the first year of employment for new NRCS Utah APS personnel. NRCS APS personnel 
shall review and update training completion with their supervisors and include their training in 
their Individual Development Plans. 

c. NRCS Utah may invite the Utah SHPO, Native American Tribal staff, and Tribal Historic 
Preservation Officers to participate in presentations at agency classroom or field trainings. 

d. NRCS Utah shall encourage all personnel completing or overseeing archaeological resources 
work on behalf of the NRCS to take additional appropriate specialized training as provided by 
the Utah SHPO, Indian tribes, NHOs, the ACHP, National Park Service, General Services 
Agency or other agencies, as feasible. 

IV. Lead Federal Agency. 

a. For any undertaking for which NRCS Utah is the lead Federal agency for Section 106 purposes 
per 36 CFR Part 800.2(a)(2), NRCS Utah shall follow the terms of this State-based Prototype 
Agreement. NRCS Utah shall notify the Utah SHPO and the appropriate Native American 
Tribes of its involvement in the undertaking and the involvement of other State or Federal 
agencies, if any. 

b. For any undertaking for which NRCS Utah is not the lead Federal agency for Section 106 
purposes, including those undertakings for which NRCS Utah provides technical assistance to 
other USDA or other federal agencies, the terms of this State-based Prototype Agreement shall 
not apply to that undertaking. If the lead Federal agency agrees, NRCS may follow the 
approved alternative procedures in place for that agency. 
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V. Review Procedures. 

a) In consultation with the Utah SHPO, NRCS Utah shall identify those undertakings with little 
to no potential to affect historic properties and list those undertakings in Appendix A of this 
State-based Prototype Agreement. Upon the determination by NRCS Utah that a proposed 
undertaking is included in Appendix A, further consultation for that undertaking is not 
required. 

b) The list of undertakings provided in Appendix A may be modified through consultation and 
written agreement between NRCS Utah’s State Conservationist and the Utah SHPO without 
requiring an amendment to this State-based Prototype Agreement. NRCS Utah’s State Office 
will maintain the master list and will provide an updated list to all consulting parties with an 
explanation of the rationale (metadata) for classifying the undertakings accordingly. 

c) Undertakings not identified in Appendix A shall require further review as outlined in 
Stipulation V.c of this State-based Prototype Agreement. Specific procedures used by NRCS 
Utah to streamline the Section 106 review process can be found in Appendix B, C, and D to 
this State-based Prototype Agreement; and in the NRCS National Archaeological Resources 
Procedures Handbook, Title 190, Part 601.  

1. NRCS may provide its proposed APE, identification of historic properties and/or 
scope of identification efforts, and assessment of effects in a single transmittal to 
the Utah SHPO and Indian Tribes, provided this documentation meets the 
substantive standards in 36 CFR Part 800.4-5 and 800.11. 

2. NRCS shall attempt to avoid adverse effects to historic properties whenever 
possible; where historic properties are located in the APE, NRCS shall describe 
how it proposes to modify, buffer, or move the undertaking to avoid adverse effects 
to historic properties. 

3. Where the NRCS proposes a finding of “no historic properties affected” or “no 
adverse effect” to historic properties, the Utah SHPO and Indian Tribes shall have 
30 calendar days from receipt of this documented description and information to 
review it and provide comments. The NRCS shall take into account all timely 
comments. 

i. If the SHPO/Indian Tribe, or another consulting party, disagrees with 
NRCS’ findings and/or determination, it shall notify the NRCS within the 
30 calendar day time period. The NRCS shall consult with the 
SHPO/Indian Tribe/NHO or other consulting party to attempt to resolve 
the disagreement. If the disagreement cannot be resolved through this 
consultation, NRCS shall follow the dispute resolution process in 
Stipulation VIII below. 
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ii.  If the SHPO or Indian Tribe does not respond to the NRCS within the 
30 calendar day period and/or the NRCS receives no objections from 
other consulting parties, or if the SHPO/Indian Tribe concurs with the 
NRCS’ determination and proposed actions to avoid adverse effects, the 
NRCS shall document the concurrence/lack of response within the 
review time noted above, and may move forward with the undertaking.  

 
4. Where a proposed undertaking may adversely affect historic properties, NRCS 

Utah shall describe proposed measures to minimize or mitigate the adverse 
effects, and follow the process in 36 CFR Part 800.6, including consultation with 
other consulting parties and notification to the ACHP, to develop a Memorandum 
of Agreement to resolve the adverse effects. 

VI. Emergency and Disaster Management Procedures (Response to Emergencies). 

a. NRCS Utah shall notify the Utah SHPO immediately or within 48 hours of the emergency 
determination, following the NRCS Emergency Watershed Program (EWP) final rule (see 
Section 216, P.L. 81-516 Final Rule, 7 CFR Part 624 (April 2005). 

b. The NRCS Utah State office shall prepare procedures for exigency (following the rules for 
NRCS’ EWP regarding immediate threat to life and property requiring, response within 5 days) 
in consultation with the SHPO. 

c. If the NRCS Utah State office has not developed specific procedures for responding to 
exigencies, NRCS Utah shall follow the recently approved guidelines for Unified Federal 
Review issued by the Department of Homeland Security, Federal Emergency Management 
Service (DHS, FEMA), the Council on Environmental Quality (CEQ), and the ACHP in July 
2014, or the procedures in 36 CFR Part 800.12(b). 

VII. Post Review Discoveries of Archaeological Resources Or Historic Properties and 
Unanticipated Effects to Historic Properties. 

a. Where construction has not yet begun and an archaeological resource is discovered after 
Section 106 review is complete, NRCS Utah shall consult to seek avoidance or minimization 
strategies in consultation with Utah SHPO, and/or to resolve adverse effects in accordance 
with 36 CFR Part 800.6. 

b. NRCS Utah shall ensure that every contract for assistance includes provisions for halting 
work/construction in the area when potential historic properties are discovered or unanticipated 
effects to historic properties are found after implementation, installation, or construction has 
begun. When such a discovery occurs, the producer who is receiving financial assistance or 
their contractor shall immediately notify NRCS Utah’s State Conservationist’s Office, APS 
personnel, supervisory NRCS personnel for the area, and the landowner/applicant. 
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1. NRCS Utah’s APS shall inspect the discovery within 24 hours, if weather permits. In 
consultation with the local NRCS official (field office supervisor or District or Area 
Conservationist), concerned Indian tribes, the Utah SHPO, the NRCS State engineer or 
program supervisor, as appropriate, the landowner/producer (whomever NRCS is 
assisting), the APS shall establish a protective buffer zone surrounding the discovery. This 
action may require inspection by tribal experts in addition to APS. 

2. All of NRCS Utah’s contact with media shall occur only under the direction of the NRCS 
Public Affairs Officer, as appropriate, and the State Conservationist. 

3. Security shall be established to protect the resources/historic properties, workers, and 
private property. Local law enforcement authorities will be notified in accordance with 
applicable State law and NRCS policy in order to protect the resources. Construction and/or 
work may resume outside the buffer only when the State Conservationist determines it is 
appropriate and safe for the resources and workers. 

4. NRCS Utah’s APS shall notify Utah SHPO and the ACHP no later than 48 hours after the 
discovery and describe NRCS’ assessment of the National Register eligibility of the 
property, as feasible and proposed actions to resolve any adverse effects to historic 
properties. The eligibility determination may require the assessment and advice of 
concerned Indian tribes, Utah SHPO, and technical experts (such as historic landscape 
architects) not employed by NRCS. 

5. Utah SHPO and ACHP shall respond within 48 hours from receipt of the notification with 
any comments on the discovery and proposed actions. 

6. NRCS Utah shall take any comments provided into account and carry out appropriate 
actions to resolve any adverse effects. 

7. NRCS Utah shall provide a report to the SHPO and the ACHP of the actions when they are 
completed. 

c. When human remains are discovered, the NRCS Utah shall follow all applicable federal, Tribal, 
and state burial laws and ordinances, including the Native American Graves Protection and 
Repatriation Act, and implementing regulations, when on tribal or federal lands, and related 
human rights and health statutes, where appropriate. NRCS shall also refer to the ACHP’s 
Policy Statement regarding Treatment of Burial Sites, Human Remains and Funerary Objects 
and the ACHP’s Section 106 Archaeology Guidance. NRCS Utah shall also follow USDA and 
NRCS policy on treatment of human remains and consultation. 

1. NRCS Utah’s discovery, treatment, and repatriation of human remains and burial objects 
will further comply with Utah Code Title 9 Chapter 8a Part 3, Section 309 (UT Code 9-8a-
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309) when located on private lands in Utah. 

VIII. Dispute Resolution. 

a. Should any consulting or signatory party to this State-based Prototype Agreement object to any 
actions proposed or the manner in which the terms of the agreement are implemented, NRCS 
Utah’s State Conservationist and APS personnel shall consult with such party to resolve the 
objection. If the State Conservationist determines that such objection cannot be resolved, they 
will: 

1. Forward all documentation relevant to the dispute, including NRCS Utah’s State 
Conservationist’s proposed resolution, to the NRCS FPO and Senior Policy Official (SPO 
Deputy Chief for Science and Technology) and the ACHP. The ACHP shall provide the 
FPO, SPO, and the State Conservationist with its advice on the resolution of the objection 
within thirty (30) days of receiving adequate documentation. Prior to reaching a final 
decision on the dispute, NRCS Utah shall prepare a written response that takes into account 
any timely advice or comments regarding the dispute from the ACHP and any signatory or 
consulting parties, and provide them with a copy of this written response. NRCS Utah will 
then proceed according to its final decision. 

2. If the ACHP does not provide its advice regarding the dispute within the thirty (30) day 
time period, NRCS Utah may make a final decision on the dispute and proceed. Prior to 
reaching such a final decision, NRCS Utah shall prepare a written response that takes into 
account any timely comments regarding the dispute from the signatories and consulting 
parties and provide them and the ACHP with a copy of the written response. 

b. The responsibility of the NRCS Utah State office to carry out all other actions subject to the 
terms of this agreement that are not the subject of the dispute remains unchanged. 

c. Any consulting party to State-based Prototype Agreement may request the ACHP provide its 
advisory opinion regarding the substance of any finding, determination, or decision regarding 
compliance with its terms. 

d. At any time during the implementation of the State-base Prototype Agreement, a member of 
the public may submit an objection pertaining to this agreement to NRCS Utah’s State 
Conservationist, in writing. Upon receiving such an objection, the State Conservationist shall 
notify the NRCS SPO and FPO, and Utah SHPO; take the objection into account; and consult 
with other consulting parties as appropriate to resolve the objection. The NRCS State 
Conservationist shall notify the SPO, FPO, and Utah SHPO the outcome of this process. 
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IX. Public Involvement. 

NRCS Utah’s State Conservationist will ensure the public is involved in the development of this 
State-based Prototype Agreement and participates in Section 106 review as set forth above in 
Section V (reference to other parties). 

X. Annual Reporting and Monitoring. 
 

a.  Every year following the execution of this agreement, the NRCS Utah State Conservationist 
shall provide all consulting parties (including those parties who participate in the 
consultation but do not sign the agreement) and the FPO a summary report detailing work 
undertaken pursuant to its terms, including a list of undertakings falling under Appendix 
[A] as well as undertakings that required further review; a summary of the nature and 
content of meetings held with SHPO/Indian tribes/NHOs; and an assessment of the overall 
effectiveness of the State-based Prototype Agreement. Such report shall include any 
scheduling changes proposed, any problems encountered, and any disputes and objections 
received in NRCS’ efforts to carry out the terms of this agreement. 

1. The NRCS FPO shall use the state reports to provide, through the NRCS SPO, an 
annual report to the ACHP. 

2. The State Conservationist shall use the state report to assess the need for annual 
meetings with the SHPO/Indian tribes/NHO each fiscal year. 

b. NRCS Utah’s State Conservationist will participate in an annual review with the NRCS 
Regional Conservationist regarding the effectiveness of the prototype agreement and submit a 
written (email) report following this review to the SPO (Deputy Chief for Science and 
Technology). 

c. NRCS Utah’s State Conservationist or Utah SHPO may request that the ACHP participate in 
any annual meeting or agreement review. 

XI. Compliance With Applicable State Law and Tribal Law (When on Tribal Lands). 

NRCS Utah shall comply with relevant and applicable state law, including permit requirements on 
state land, and with relevant and applicable tribal law, when on tribal lands. 

XII. Duration of Prototype Agreement. 

This State-based Prototype Agreement for NRCS Utah will be in effect for 10 years from the date 
of execution unless amended or terminated pursuant to Stipulation XIII below. 
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XIII. Amendment and Termination. 

a. This State-based Prototype Agreement may be amended if agreed to in writing by all 
signatories. The amendment will be effective on the date a copy, signed by all of the signatories, 
is filed with the NRCS FPO, SPO, and the ACHP. 

b. If any signatory to this State-based Prototype Agreement, or the ACHP, determines that its 
provisions will not or cannot be carried out, that party shall immediately consult with the other 
parties to attempt to develop an amendment per Stipulation XII.A. If within 30 calendar days, 
or other time period agreed upon by the signatories, an amendment cannot be agreed upon, 
any signatory or the ACHP may terminate the agreement upon written notification to the other 
signatories. 

c. If this State-based Prototype Agreement is terminated or expires without being extended via 
the amendment process described above, and prior to continuing work on any undertaking, 
NRCS shall comply with 36 CFR Part 800 for all individual undertakings in Utah. 

XIV. NRCS Utah will consider requests from other USDA agencies to become a signatory to the 
State-based Prototype Agreement following formal written requests and appropriate discussion 
with and approval by the NRCS, FPO, and SPO; and joint USDA Agency-NRCS State Office 
consultation with the ACHP, NCSHPO, and other consulting parties, as appropriate. Such 
inclusion of the USDA agency may require amendment to this State-based Prototype 
Agreement. 

XV. Approval. 

Execution of this State-based Prototype Agreement by NRCS Utah and Utah SHPO and 
implementation of its terms evidence that NRCS has taken into account the effects of its 
undertakings in Utah on historic properties and afforded the ACHP a reasonable opportunity to 
comment. 
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APPENDIX A 
 

NRCS Utah Activities, Enhancements, and Practices 
With No Potential to Affect Historic Properties 

Pursuant to Stipulation V.a of the NRCS Utah SPPA, and in accordance with 36 CFR Part 800. 
3(a)(1), NRCS Utah has determined that the following conservation activities, enhancements, 
and practices constitute undertakings with no potential to affect historic properties. These 
determinations have been made in consultation with the NRCS Utah State Conservationist, 
NRCS Conservation Specialists, and the Utah SHPO.  NRCS Utah is not required to conduct 
further consultation under Section 106 for the general activities and conservation measures 
included in this Appendix. 

I. General Activities with No Potential to Affect Archaeological Resources: 

In accordance with 36 CFR Part 800.3(a)(1), NRCS Utah has determined that the following 
general activities have no potential to affect historic properties, and thus require no further 
consultation under Section 106. 

a) Conservation Planning or Technical Assistance (I.a). NRCS Utah has determined that 
providing general conservation planning and technical assistance has no potential to 
affect historic properties. This assistance is primarily focused on management and is 
completed in the office or in the field. Planning and technical assistance involves no 
ground disturbance activities that would necessitate a cultural resources inventory. 

b) CPAs, DIAs, and CEMAs (I.b). NRCS Utah has determined that Conservation Planning 
Activities (CPAs), Design and Implementation Activities (DIAs), and Conservation 
Evaluation and Monitoring Activities (CEMAs) have no effect on Archaeological 
resources. CPAs produce conservation plans that document participant objectives, 
existing resource concerns, participant decisions regarding conservation practices, and 
activities that will be used to address identified resource concerns. DIAs produce 
designs, prescriptions, or other instructions for implementing a single conservation 
practice or a system of conservation practices derived from the participant’s 
conservation plan. Lastly, CEMAs produce results of an evaluation, monitoring, test, or 
assessment. As with general conservation planning, these activities do not result in 
ground disturbance that would necessitate Section 106 compliance and an 
Archaeological resources field review. 

c) Highly Erodible Land and Wetland Determinations (I.c). NRCS Utah has determined 
that the determination of Highly Erodible Lands (HEL) and Wetlands has no potential 
to affect historic properties when completed in the office and involving no ground 
disturbing activities. Wetlands determinations are occasionally completed in the field 
utilizing a hand-dug test pit to identify reduxomorphic features (color patterns in soils). 
Under such circumstances, Conservation Planners will shift the location of test pits to 
avoid impacts to Archaeological resources and coordinate with NRCS Utah APS. 
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d) NRCS Snow Survey and Climate Monitoring Data Collection (I.d). NRCS Utah has 
determined that standard survey data collection at Snow Courses, Snow Telemetry 
(SNOTEL) locations, and Soil Climate Analysis Network (SCAN) locations has no 
potential to affect historic properties. Data collection at these locations occurs 
electronically or is collected by hand with the use of probes and shovels to measure 
existing snowpacks. No surface disturbance is associated with any of these data 
collection methods. Establishment of new SNOTEL, Snow Course, and/or SCAN 
locations has the potential to affect historic properties. Should the establishment of new 
locations become necessary, NRCS Utah will complete a pedestrian Archaeological 
resources inventory and Section 106 consultation prior to construction. 

e) NRCS Utah Soil Survey and Geotechnical Testing (I.e). NRCS Utah has determined 
that limited soil survey testing utilizing hand-dug test pits, hand probes, and/or augers 
has no potential to affect historic properties, provided that such testing is shifted to avoid 
impacts to Archaeological resources, and provided that the testing is located on 
privately-owned land. Similarly, NRCS Utah has determined that limited geotechnical 
auger testing of sediment fill and earthen fill structures associated with dam 
rehabilitation work has no potential to affect historic properties, provided that such 
geotechnical testing is shifted to avoid impacts to Archaeological resources, and 
provided that the geotechnical testing is located on privately-owned land. If either 
activity is located on Federal, State, or Tribal-Administered lands, or if heavy equipment 
(i.e., backhoes, tractors, excavators, etc.) will be used, then the activities are considered 
to have potential to affect historic properties. Under such circumstances, a pedestrian 
Archaeological resources inventory and Section 106 consultation will be required. 

f) Acquisition of Lands and Easements (I.f). NRCS Utah has determined that the 
acquisition of lands and conservation easements has no effect on Archaeological 
resources. These are considered administrative actions that do not authorize ground 
disturbance. 

g) Leases, Easements, Rights-of-Way, and Permits (I.g). NRCS Utah has determined that 
the issuing of leases, easements, rights-of-way, and/or permits (not including grazing 
permits) has no effect on Archaeological resources. These are considered 
administrative actions that do not authorize ground disturbance. 

h) Renewal, Transfer, and/or Administration of Grazing Leases (I.h). NRCS Utah has 
determined that the renewal or transfer of grazing leases/permits, and other permit 
administrative actions where types of animals do not change, numbers of animal unit 
months (AUMs) do not increase, or seasons of use do not change has no effect on 
Archaeological resources. These are considered administrative actions that do not 
authorize ground disturbance. 

i) Issuing or Renewal of Existing Rights-of-Way (I.i). NRCS Utah has determined that 
issuing rights-of-way for existing developments or renewal of existing rights-of-way 
has no effect on Archaeological resources. These are considered administrative actions 
that do not authorize ground disturbance. 
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II. Conservation Measures with No Potential to Affect Archaeological Resources: 

In accordance with 36 CFR Part 800. 3(a)(1), NRCS Utah has determined that the following 
categories of conservation measures have no potential to affect Archaeological resources, and 
no further consultation under Section 106 is required for their implementation. As such, 
conservation measures within these categories are exempted from Archaeological resources 
field reviews. Common examples for each category are listed in Table 1. The examples in Table 
1 are not intended to be all-inclusive, and there may be unique situations that require additional 
coordination with NRCS Utah’s APS personnel. If any of the conservation practices described 
in Table 1 are associated with undertakings occurring on public or Tribal lands, or involve 
extenuating circumstances as defined in Appendix B of the NRCS Utah SPPA, then 
consideration of the effects of the undertaking is necessary and coordination with NRCS APS 
personnel is required. 

a) Management Conservation Measures Without Ground Disturbance (II.a). NRCS has 
determined that management conservation measures have no effect on Archaeological 
resources when applied without ground disturbance. 

b) Herbicidal or Biological Vegetation Treatments (II.b). NRCS has determined that vegetation 
treatments using herbicidal or biological applications have no effect on Archaeological 
resources. No ground disturbance is associated with conservation measures applied in this 
manner. If known or suspected Indigenous gathering areas are located near the proposed 
practice, coordination with NRCS APS personnel is required.  

c) Conservation Measures in Croplands or Areas of Existing Disturbance (II.c). NRCS has 
determined that conservation measures have no effect on Archaeological resources when 
applied to croplands and areas that have been previously and completely disturbed by 
agricultural or mechanical means and depth of proposed practices will not exceed the depth 
of previous disturbance, and where no Archaeological resources exist and there are no 
indirect effects to extant Archaeological  resources. 

d) Fencing Construction/Maintenance with Minimal Disturbance (II.d). NRCS has determined 
that fence construction and/or modifications of existing fence lines has no effect on 
Archaeological resources when construction/maintenance does not require ground 
disturbance beyond placement of posts; where construction or maintenance will not result in 
concentrations of animals; where construction/maintenance does not require creation of 
two-track trails from vehicles; and where the potential for significant Archaeological 
resources is low. Similarly, placement of wildlife markers and structures on fencing has no 
effect on Archaeological resources. 

e) Minor Operations and Maintenance Activities (II.e). NRCS has determined that 
conservation measures related to minor, routine, or preventive operations and maintenance 
activities associated with existing facilities and infrastructure have no effect on Archaeological 
resources provided that the structures are less than 50 years old. Such actions generally do not 
require new construction or ground disturbance. 
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f) Temporary or Ground Surface Conservation Measures (II.f). NRCS has determined that 
conservation measures have no effect on Archaeological resources when applied as 
temporary structures, or when the conservation measures are limited to hand tools and/or 
surface activities that will not involve ground disturbance. 

Table 1. Common Examples of Conservation Measures with No Potential to Affect 
Archaeological Resources 

Category Common Examples 

a. Management Conservation 
Measures Without Ground 
Disturbance (II.a) 

Drainage Water Management; Dust Management; Feed Management; 
Forage Harvest Management; Integrated Pest Management; Irrigation 
Water Management; Nutrient Management; Prescribed Grazing; 
Residue & Tillage Management; Saline and Sodic Soil Management; 
Upland Wildlife Habitat Management; Wetland Wildlife Habitat 
Management 

b. Herbicidal or Biological 
Vegetation Treatments 
(II.b) 

Brush Management Utilizing Herbicidal or Biological Control 
Measures; Herbaceous Weed Treatment Utilizing Herbicidal or 
Biological Control Measures 

c. Conservation Measures in 
Croplands or Areas of 
Existing Disturbance (II.c) 

Alley Cropping; Conservation Cover; Contour Farming; Cover 
Crops; Crop Rotation; Cross Wind Trap Strips; Field Borders; Filter 
Strips; Firebreaks; Forest Stand Improvement; Fuel Breaks; Grassed 
Waterway; High Tunnels; Hedgerow Plantings; Irrigation Pivots 
(excluding towers, subsurface pipelines); Land Clearing and 
Smoothing; No Tillage/Reduced Tillage Farming; Pasture and Hay 
Planting; Range Planting; Riparian Herbaceous Cover; Riparian 
Forest Buffer; Soil Amendments; Strip-Cropping; Surface 
Roughening; Tree/Shrub/Vegetation Plantings; Wheel Line Irrigation 
Sprinklers (excluding subsurface pipelines, risers); 
Windbreaks/Shelterbelts/Herbaceous Wind Barriers; Wildlife Habitat 
Planting; Woody Residue Treatment 

d. Fencing 
Construction/Maintenance 
With Minimal Disturbance 
(II.d) 

Access Control; Electric Fencing; Fence Markers; Fence 
Removal/Replacement Along Existing Corridors; Fence 
Construction/Replacement Without Corridor Preparation/Blading; 
Temporary Fencing; T-Post Fencing 

e. Minor Operations and 
Maintenance Activities 
(Less Than 50 Years Old) 
(II.e) 

Air Filtration and Scrubbing; Combustion System Improvement; 
Energy-Efficient Agricultural Operation; Energy-Efficient Lighting 
Systems; Energy-Efficient Building Envelopes; Fan 
Installation/Replacement; Field Operations Emissions Reduction; 
Groundwater Testing; Irrigation Headgate Replacement; Light 
Replacements; Obstruction Removal; Pumping Plant 
Installation/Replacement; Roof Runoff Systems; Solar Power 
Conversion; Sprinkler Nozzle Replacement; Storage Tank 
Replacement; Structures for Wildlife; Tree/Shrub Pruning; Watering 
Facility Replacement 

f. Temporary or Ground 
Surface Conservation 
Measures (II.f) 

Surface/Temporary Animal Mortality Facilities; Chipping/Mulching 
Vegetation Treatment; Lop and Scatter Woody Residue Treatments; 
Portable Livestock Shelters; Surface Irrigation/Watering Systems; 
Surface/Temporary Compost Facilities; Vegetation Treatment 
Utilizing Hand Tools 
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III. Activities with No Potential to Affect Historic Irrigation Systems 

In accordance with 36 CFR Part 800. 3(a)(1), NRCS Utah has determined that the following 
activities have no potential to affect historic irrigation systems, and thus require no further 
consultation under Section 106. These activities are limited to privately-owned irrigation 
systems and are not applicable to systems operated, managed, or administered by the U.S. 
Bureau of Reclamation or the U.S. Bureau of Indian Affairs. 

a. Routine maintenance of irrigation systems and other associated structures where there is 
no change to the exterior of the structure or exterior features thereof (III.a). 

b. Maintenance or replacement of non-historic irrigation features such as pumping stations, 
relift stations, head gates, flumes, manholes, culverts, fish-screens, diversions, and other 
constructed irrigation system features (III.b). 

c. Short-term (less than one year) disturbance of an irrigation feature for boring or open-cut 
crossings when the feature will be restored to its original condition (III.c). 

d. Mowing and brushing within previously disturbed areas, and general maintenance of 
existing landscaping along access roads, trails, levees, canals, laterals, and ditches (III.d). 

e. Terrestrial and aquatic weed removal from within earthen or lined canals or laterals (III.e). 

f. Draining, cleaning, or grading within an existing prism without changing the profile; and 
dredging where dredged materials are deposited in previously disturbed areas (III.f). 

g. Clearing of sediment or debris from stilling basins, forebays, canals, laterals, ditches, 
conduits, siphons, drains, and other constructed features where the clearing occurs in 
previously disturbed areas, and the sediment or debris is placed in previously disturbed 
areas (III.g). 

h. Placement of scientific equipment within the existing channel of streams or rivers where 
access and placement of the equipment and accessing the work site involves no new ground 
disturbance (III.h). 

i. Restoration of existing rip rap, or placement of additional rip rap on top of existing rip rap, 
when using the same type of materials and maintaining original design criteria, and when 
the undertaking does not occur on a structure or a prehistoric site (III.i). 

j. Setting a stationary or cleaning screen at an existing head gate (III.j). 

k. Placement of a crossing for a pivot or wheel line irrigation system (III.k). 

 

IV. Coordination with Archaeological Program Specialists to Determine Effects 
 
Conservation Planners and Partners will coordinate with NRCS Utah’s APS if there is uncertainty 
as to whether certain activities or conservation measures have the potential to affect 
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Archaeological resources. This coordination must occur prior to implementation. 
 

V. Annual Updates to this Appendix 
 
NRCS Utah recognizes that the standards and definitions for the conservation activities, 
enhancements, and practices are subject to changes on an annual basis. Similarly, NRCS Utah also 
recognizes that additional conservation activities, enhancements, and practices are added on an 
annual basis as the focus of conservation changes over time. To address these changes, NRCS 
Utah will submit an updated version Table 1 of this Appendix to the Utah SHPO and other 
consulting parties, as appropriate and as needed. As specified in Stipulation V.b of the NRCS Utah 
SPPA, the list of undertakings provided in this Appendix may be modified through consultation 
and written agreement between the NRCS Utah State Conservationist and the Utah SHPO without 
requiring an amendment to the NRCS Utah SPPA.  
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APPENDIX B 
Procedures for NRCS Practices that occur on 

State or Federal Lands, or that involve external 
funding or permitting  

UDAF, TLA, DNR, BOR, and USFS have elected to be signatories on this SPPA and the terms 
of this SPPA are applicable to these projects. However, coordination with Archaeological 
Resources Specialists from these Federal and State agencies is still required, thus necessitating 
a greater level of involvement of NRCS APS. For projects that involve Public (Federal 
and State-managed) Lands, lands administered by BIA or BOR, permitting from another 
federal agency, or that involve non-NRCS external funding (UDAF, BOR, DWR/WRI 
funding), completion and submission of a Archaeological  Resources Review Form to 
NRCS Archaeological  Resources Specialist is required, even when all practices would 
be considered to have no potential to affect Archaeological  resources under the terms of 
this SPPA. 

For such contracts, the following procedures will be followed: 
I. An Archaeological Resources review form and accompanying shapefiles will be submitted

to NRCS Utah APS for review.
II. NRCS Utah APS will complete any needed coordination with other agency Archaeological

resources specialists.
III. NRCS Utah APS will complete a literature review, including review of SEGO, BLM GLO

survey plats and patents, archival maps and photographs, and other sources as appropriate.
IV. In the event that a field visit or Archaeological resources inventory is needed, this inventory

will be completed by a DOI SOI qualified archaeologist.
V. Following completion of a full literature review by APS, a completed, signed, and approved

Archaeological Resources Review Form will generally be sent back to the Conservation
Planner provided all proposed activities are included within Appendix B of this SPPA.

VI. An approved Archaeological Resources Review form will generally be sufficient for
cooperating agency records, and consultation and reporting requirements for these projects
will be met through submission of an annual report including summary statistics on these
projects to the Utah SHPO, Tribes, and signatories to this SPPA.
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APPENDIX C 

NRCS Utah Summary Annual Reporting Requirements 

 

I. When cumulative conservation activities, enhancements, and practices encompass an area 
of 10 acres or less in size or less that three linear miles, and where no historic properties 
would be adversely affected by the proposed undertaking, projects will be summarized in 
an annual report that is submitted to the Utah SHPO and Tribes rather than subjected to 
individual reporting.  

II. When cumulative conservation activities, enhancements, and practices encompass an area 
of 100 acres or less in size and have been inventoried by trained NRCS Utah Field Office 
Staff with no findings, projects will be summarized in an annual report that is submitted to 
the Utah SHPO and Tribes rather than subjected to individual reporting.  

III. Projects not meeting the above criteria will be subject to individual reporting and 
consultation requirements.  
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I. INTRODUCTION 

The NRCS General Manual 420, Part 401 (GM 420 Part 401) formally establishes NRCS 
policy regarding responsibilities to historic and archaeological properties under the 
National Historic Preservation Act (NHPA) of 1966, it’s implementing regulations, 36 CFR 
Part 800, and other related authorities. Among other things, GM 420 Part 401 defines 
general and lead Federal Agency responsibilities, NRCS personnel responsibilities, 
consulting party responsibilities, and how the NRCS considers archaeological resources in 
NRCS programs and activities. In addition, GM 420 Part 401 discusses the use and training 
of NRCS personnel and conservation partners for limited archaeological resources 
identification efforts. 

 

The NRCS National Archaeological Resources Procedures Handbook (H 190 Part 601) was 
developed by the NRCS in addition to GM 420 Part 401 in order to provide a procedural 
reference and guidance on processes the NRCS, it’s conservation partners, and it’s 
consultants use to identify, evaluate and protect archaeological  resources, including 
historic properties, in compliance with the NHPA, 36 CFR Part 800, and other related 
authorities. This document provides additional guidance on responsibilities of the NRCS in 
the archaeological resources compliance process, and provides additional procedures in 
the identification, avoidance, and determination of effects on archaeological resources that 
may be impacted by NRCS undertakings. 

 

Both GM 420 Part 401 and H190 Part 601 serve as the primary guidance documents for 
compliance with the NHPA by the NRCS in Utah. In accordance with GM 420 Part 401.34, 
and following the guidance issued in GM 420 Part 401.43, NRCS Utah has developed the 
following guidance document for use by NRCS Utah personnel, its conservation partners, 
and subcontractors for undertakings implemented by the NRCS within the State of Utah. 
These procedures, when applied in accordance with the NRCS Utah SPPA, serve as 
alternative procedures to Advisory Council on Historic Preservation (ACHP) regulations 
(i.e., substitutes for all or part of Subpart B of the regulations) pursuant to 800.14(a) and 
Section 110(a)(2)(E) of the NHPA. These procedures provide a streamlined Section 106 
compliance process appropriate for conservation technical and financial assistance, and 
other activities carried out by NRCS Utah. 
 

 

II. RESPONSIBILITIES FOR SECTION 106 COMPLIANCE FOR NRCS UTAH  

Responsibilities for compliance with Section 106 for NRCS Utah undertakings are as follows: 
 

a) The NRCS Utah State Conservationist. The NRCS Utah State Conservationist is the 
responsible Federal Official for archaeological resources compliance for NRCS 
undertakings within the State of Utah. The NRCS Utah State Conservationist has 
approval authority for all NRCS undertakings and is responsible for committing NRCS 
Utah to take the appropriate actions in order to comply with Section 106. Importantly, 
the NRCS Utah State Conservationist is responsible for conducting archaeological 
resources consultation with the Utah State Historic Preservation Office (SHPO), 
Federal and State Agencies, Tribal Historic Preservation Offices (THPOs), Tribes, and 
other interested parties. E-1050



  

b) District Conservationists. NRCS Utah District Conservationists are responsible for 
ensuring that the provisions for compliance with Section 106 and with NRCS Utah 
archaeological resources policies are implemented in their areas and offices. 

 

c) State Archaeologist and Area Archaeological Program Specialists (APS). The NRCS 
Utah State Archaeologist oversees the Archaeological program and the implementation 
of archaeological resources compliance policies for all NRCS undertakings in Utah. The 
work of the State Archaeologist is supplemented by Area APS staff. State and Area APS 
personnel provide oversight and quality assurance reviews during conservation 
planning and provide training to NRCS Utah personnel and partnering conservation 
planners who help identify archaeological resources during the planning process. The 
APS personnel are also responsible for providing direct assistance to NRCS Area and 
Field Office staff to complete archaeological resources inventories and evaluations 
when needed. 

 

d) NRCS Utah Personnel and Conservation Partners (Conservation Planners). In 
situations where conservation planning authority occurs at the field office level, NRCS 
Utah personnel are responsible for assisting in the identification of archaeological 
resources that may be impacted as a result of NRCS undertakings. NRCS personnel are 
further assisted in these efforts by conservation partners such as the Utah Association 
of Conservation Districts (UACD) and the Utah Department of Agriculture and Food 
(UDAF), among others. The archaeological resources identification process often 
involves completion of a pedestrian archaeological resources inventory of those areas 
within a conservation plan that will be subjected to physical disturbance, and submitting 
the pertinent review forms and paperwork to the APS for review and approval. 

 
e)  Agricultural Producers, Applicants for Assistance, and Project Sponsors 

(Cooperators). Each year, agricultural producers, applicants for assistance, and project 
sponsors seek technical and financial assistance from NRCS Utah to implement 
conservation undertakings throughout the state. Because the financial assistance is 
comprised of Federal funding delivered through a variety of NRCS conservation 
programs, the undertaking is subject to review under Section 106 of the NHPA and its 
implementing regulations. Cooperator responsibilities in the Section 106 compliance 
process include working with Conservation Planners to help identify archaeological 
resources on their property, project implementation when authorized to do so, and 
making all necessary efforts to avoid and minimize impacts to archaeological resources 
that are identified during the conservation planning process. As the property owners 
and the project applicants, all Cooperators are fully entitled and are encouraged to 
participate in the Section 106 process as a consulting party. 

 

III. NRCS UTAH TRAINING REQUIREMENTS FOR PARTICIPATION IN 

ARCHAEOLOGICAL RESOURCES INVENTORIES 

The NRCS GM 420 Part 401.24 states that all NRCS personnel and conservation partners 
responsible for planning or implementing NRCS undertakings will receive training for 
consideration of archaeological resources in conservation planning. To facilitate this 
process the NRCS developed a National Archaeological Resources Training Series available 
on AgLearn. Part 1 is an online course designed to familiarize personnel with laws and 
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regulations underlying the archaeological resources compliance process. The course also 
provides basic information on how to consider archaeological resource issues in 
conservation planning, how to conduct archaeological resource inventories during the 
conservation planning process, and how to identify archaeological resources in the field.  

The Archaeological Resources Part II training consists of a two-day formal training session 
provided by the NRCS Utah APS. Day one of the training is typically classroom based and 
covers the specific requirements for archaeological resource compliance in Utah. Day two 
of the training is generally a field day and personnel visit archaeological sites and learn basic 
field techniques and inventory methods. The goals of the program are to:  

 
a.) Provide a basic understanding of laws that govern historic preservation;  
b.) Raise awareness of archaeological resources in a variety of contexts; and 
c.) Incorporate archaeological resources and issues into conservation planning. 

 

As stipulated in the NRCS Utah Planner Certification requirements, all NRCS Utah 
personnel and conservation partners wishing to qualify as certified planners must complete 
the National Archaeological Resources Training Series within one year of being hired. In 
addition, NRCS Utah requires that Conservation Planners receive supplemental 
archaeological resources training every five years as part of the Conservation Planner re-
certification process. This supplemental training will require Conservation Planners to take 
the Archaeological Resources Part II training.  

 

Conservation Planners who successfully complete the National Archaeological Resources 
Training Series and the supplemental training every five years are authorized to conduct 
basic, limited archaeological resources investigations in accordance with the guidelines 
discussed later in this fieldwork procedures manual. The National Archaeological 
Resources Training Series is NOT designed to train individuals as professional or even 
‘paraprofessional’ archaeologists. Rather, these programs and policies have been 
implemented to promote awareness, identification and protection of archaeological 
resources in NRCS Utah conservation planning. The training program is part of a broad 
effort to streamline the compliance process while ensuring maximum consideration of 
historic properties. In all instances, NRCS Utah APS personnel serve as the technical 
specialists and are ultimately responsible for quality control and assurance related to 
archaeological resources compliance on NRCS Utah undertakings. 

 

IV. DEFINING ARCHAEOLOGICAL RESOURCES 

Archaeological resources are defined by the NRCS through the National Archaeological 
Resources Training Series as “…the physical evidence of past activities and 
accomplishments of people.” Broadly, archaeological resources may include both tangible 
traces (i.e., buildings, structures, objects, sites, districts, etc.) and less tangible traces 
(landscapes, vistas, locations of archaeological value, etc.) of archaeological activity and 
significance. Although many different elements of human activity may be defined as 
archaeological resources, the NRCS focuses primarily on three main categories: 
archaeological sites, isolated occurrences, and Traditional Cultural Properties. 

 

a) Archaeological Sites. Traces of past activity that are tangible are usually classified as 
archaeological sites based on considerations of the age of archaeological remains, the 
density and diversity of artifacts and features, and the spatial arrangements of remains E-1052



within the area under consideration. For NRCS Utah undertakings, the minimum 
criteria for defining archaeological resources as archaeological sites are displayed 
below in Table 1. 

 

 

 

Federal law and NRCS policy stipulate that all archaeological resources meeting the 
criteria for archaeological site definition be evaluated for eligibility for the NRHP. All 
NRHP eligibility determinations are the responsibility of NRCS Utah APS personnel and 
are developed in consultation with the Utah SHPO and other required or interested 
participants in the archaeological resources review process. The criteria used to 
determine eligibility for the NRHP are shown below in Table 2. 

 
 

 
The location contains remains of past human activity that are at least 50 years old and 
meets one of the following criteria: 

 
A. Contains at least 10 artifacts of a single class (e.g., 10 sherds) within a 10-

meter (50-foot) diameter area, except when all pieces appear to originate from 
a single source (e.g., one ceramic pot, one glass bottle); or 
 

B. Contains at least 15 artifacts which include at least 2 classes of artifact types 
(e.g., sherds, nails, glass, lithic debris) within a 10-meter diameter area; or 

 
C. Contains one or more archaeological features in temporal association with any 

number of artifacts; or 
 

D. Possesses two or more temporally associated archaeological features without 
artifacts. 

 
Table 1. NRCS Utah Criteria for Defining Archaeological 

Sites 

 
The quality of significance in American history, architecture, archeology, engineering, 
and culture is present in districts, sites, buildings, structures, and objects that possess 
integrity of location, design, setting, materials, workmanship, feeling, and association, 
and: 

 
A. That are associated with events that have made a significant contribution to 

the broad patterns of our history; or 
 

B. That are associated with the lives of persons significant in our past; or 
 

C. That embody the distinctive characteristics of a type, period, or method 
of construction, or that represent the work of a master, or possess high 
artistic values, or that represent a significant and distinguishable entity 
whose components may lack individual distinction; or 

 
D. That have yielded, or may be likely to yield, information important in 

prehistory or history. 

Table 2. NRHP Eligibility Criteria (Per 36 CFR Part 60.4) 
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An archaeological site that possesses sufficient integrity and meets one or more of the 
Criteria listed in Table 2 is eligible for the NRHP and is considered a Historic Property. 
This is a very specific term for archaeological resources that are either “… included in or 
eligible for inclusion in the National Register.” It is important to note that historic 
properties can include both prehistoric and historical archaeological sites, and that the 
term is not used for sites determined to be not eligible for the NRHP. Those 
archaeological sites determined to be historic properties are afforded special protection 
under Federal law and NRCS policy. Conservation planning must take into account 
potential impacts to these archaeological resources in particular, and take appropriate 
steps to avoid, minimize, or mitigate any adverse effects that may result from NRCS 
Utah activities. 

 

b) Traditional Cultural Properties. A Traditional Cultural Property (TCP) is a place that is 
significant for its association with cultural practices or beliefs of a living community. 
Such locations are rooted in that community’s history and are important in maintaining 
the continuing cultural identity of the community. The significance of a TCP is derived 
from the role the location plays in a community’s historical beliefs, customs, and 
practices. 

 

Some TCPs may not contain any material remains. They must still be taken into account 
during archaeological resources planning. Such places will normally become known to 
the Conservation Planner during the archaeological resources review as the result of 
questioning participants, informants, local residents, or through consultation with 
Federally Recognized Indian Tribes. Treatment of TCPs during the conservation 
planning process will require the assistance of the informant and should also involve 
NRCS Utah APS personnel. 

 

c) Isolated Occurrences. An isolated occurrence (IO) may be sub-categorized as "isolated 
artifacts" in instances where a single artifact or a small group of artifacts (flakes, pot 
sherds, cans, etc.) are identified and do not constitute a site, as defined above. An 
"isolated feature" is defined as a archaeological feature (ditches, fence lines, power line, 
roads, depressions, etc.) that does not have any other features or artifacts present that 
would further qualify it as a site. 

 

V. NRCS UTAH PROCEDURES FOR COMPLETING ARCHAEOLOGICAL 

RESOURCES INVESTIGATIONS 

The number of steps that may be necessary to fully consider archaeological resources in 
any given situation may vary depending on whether such resources are found in the work 
area, whether they are significant, and other circumstances. The following discussion 
details the steps that Conservation Planners must follow to complete the archaeological 
resources compliance process. It is always wise (and legally mandated) to begin the 
archaeological resources review process as early as possible in conservation planning. 

 

a) Obtain Consent from the Cooperator. Prior to the initiation of the archaeological 
resources investigation process, Conservation Planners are required to meet with the 
prospective Cooperator and complete the Authorization for NRCS Release of Conservation 
Plan File Information form. This form is utilized by NRCS Utah to inform Cooperators of 
the consultation process that is required as part of the conservation planning process. E-1054



Completion of the form by the Cooperator provides consent for the NRCS to enter  
into the consultation process with the appropriate consulting parties, and to disclose 
information related to resources that are located on the property controlled by the 
Cooperator. 

 
b) Review the SPPA to determine if all Practices are Included in Appendix A.  

1. Conservation Planners who have successfully completed NRCS Utah’s 
Archaeological Resources training series will review each practice to determine if 
they have no potential to effect historic properties, as described in Appendix A.  

2. The respective District Conservationist will also review the project and confirm that 
all practices are included in Appendix A, and that no extenuating circumstances 
exist.  

3. If all practices are included in Appendix A and no extenuating circumstances exist as 
described in Appendix B (Project does not involve Tribal, Public Lands or other State, 
Federal, or Tribal agencies, USACE or other Federal permitting, or non-NRCS 
Funding), then the project does not require further Archaeological Resources 
Review, and this is noted on the NRCS-CPA-52 Environmental Worksheet.  

4. If there is any uncertainty on whether practices are included in Appendix A, APS will 
be contacted for further coordination.  

 

c) Prepare an Archaeological Resources Review Form. For projects that involve practices 
that are subject to archaeological resources review, Conservation Planners will begin 
preparation of the NRCS Utah Archaeological Resources Review Form. This form is utilized 
by NRCS Utah to guide Conservation Planners through the archaeological resources 
review process. 

 

1. Provide Administrative Information for the Undertaking. Conservation Planners 
will provide basic administrative information about the conservation plan that is 
being considered by completing Part A of the Form. The Administrative Information 
will identify the respective Cooperator, the NRCS Utah contract number that is 
associated with the undertaking, and the funding source that is being used to 
implement the undertaking, 

 

2. Describe the Proposed Undertaking. Conservation Planners will provide a basic 
description of the undertaking by completing Part B of the Form. Conservation 
Planners will provide a written description of the undertaking, and will list the 
conservation activities, enhancements, and/or practices that will be involved in the 
implementation. Conservation planners will review Appendix A of the NRCS Utah 
SPPA to determine whether a planned conservation activity, enhancement, or 
practice for a given undertaking is subject to further archaeological resources 
investigation.  

 

Each conservation activity, enhancement, and practice involved in a conservation 
plan will be considered individually for its potential to affect archaeological 
resources. If a planned conservation activity, enhancement, and practice is not 
covered in Appendix A of the NRCS Utah SPPA, it will be assumed that it has the 
potential to affect archaeological resources and will treated as an undertaking that 
is subject to review. 
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3. Describe the Area of Potential Effects (APE). Conservation Planners will provide a 
basic description of the APE for the undertaking in Part C of the Form. This will 
include a description of the conditions, history of land use, and disturbance activities 
that have occurred within the APE; and will include a legal description of the APE. 
Land ownership must also be included in the description of the APE to determine if 
the undertaking will involve coordination with another state or Federal agency. 

 

4. Complete a Pre-field Information Review. Conservation Planners will summarize 
the results of the pre-field information review by completing Part D of the Form. If 
it is determined that a conservation plan involves conservation activities, 
enhancements, and/or practices that have potential to affect archaeological 
resources, Conservation Planners will proceed with the archaeological resources 
review process. Conservation Planners will complete a pre-field information review, 
and this information will be used to determine whether or not NRCS APS personnel 
need to be involved in the investigation. If the undertaking involves Federal, State, or 
Tribal land; Non-NRCS funding, Federal permitting, if NRCS Utah is a cooperating 
Federal agency; if planning authority for an undertaking is above the field office 
level; or if any extenuating circumstances exist (e.g. 100+ acres of physical 
disturbance of undeveloped ground; archaeological  resources are present; 
undertaking involves 4 or more cooperators, etc.); Conservation Planners are 
required to request direct assistance from NRCS APS  personnel before proceeding 
with the archaeological  resources investigation. 

 
d) Complete an Archaeological Resources Inventory. If the criteria for involving NRCS APS 

personnel do not apply to an undertaking (i.e., only private lands are involved in the 
contract) and the total cumulative APE of the contract is under 100 acres, Conservation 
Planners that have successfully completed the NRCS Archaeological Resources 
Training Part I and II Series will proceed with a pedestrian archaeological resources 
inventory of the undertaking. This pedestrian inventory will focus on those 
conservation activities, enhancements, and/or practices that are subject to review for 
archaeological resources investigation, and the goal of the inventory shall be the 
identification of any visible archaeological resources that could potentially be impacted 
by implementation of the undertaking. 

 

When completing a pedestrian archaeological resources inventory of the undertaking, 
it is important for Conservation Planners to begin by interviewing the property owner 
or land manager to see if they have any knowledge of any archaeological resources on 
the property. Under most circumstances, these individuals have extensive knowledge 
of the property and can provide Conservation Planners with an idea of what to expect 
during an inventory. During the pedestrian inventory, Conservation Planners will 
inventory the affected areas in parallel transects spaced no more than 50 feet (15 
meters) apart. Conservation Planners will inspect the areas for environmental 
indicators (water, landforms, etc.) that may provide clues to the presence of 
archaeological resources. Conservation Planners are encouraged to use a variety of 
methods to track their progress and record their findings (GPS data, photography, 
drawings, written descriptions, etc.), but Conservation Planners should also be aware 
that collection of artifacts or materials during the inventory is strictly prohibited. 
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e) Report the Results of the Review to the NRCS Utah APS . Once Parts A, B, C, and D of 
the NRCS Utah Archaeological Resources Review Form have been completed, 
Conservation Planners will complete Part E of the Form, which provides information 
about the archaeological resources inventory. If a pedestrian archaeological resources 
inventory is completed as described above, then Conservation Planners will provide a 
description of the inventory methods that were used, and the conditions that were 
encountered during the inventory. Conservation Planners shall complete the process by 
reporting the results of the inventory and summarizing the investigation, and they will 
submit an electronic copy of the review form to the NRCS APS for further review and 
final approval. 

 

At a minimum, Conservation Planners will submit Shapefiles of practices subject to 
Archaeological Resources review or a 1:24,000 topographic location map showing the 
proposed undertaking and the areas that were inventoried for archaeological 
resources. This map shall be submitted with NRCS Utah Archaeological Resources Review 
Form to the NRCS APS, and the map or shapefiles should display the location of any 
archaeological resources that were identified during the pedestrian inventory. 
Additional maps such as aerial photography, planning maps, and engineering designs are 
welcome and encouraged, but they are supplemental to the topographic location map. 
 

f) Complete the NRCS APS Review and Implement the Undertaking. Once the review 
form and topographic map have been submitted to the NRCS Utah APS, the APS will 
review the materials and complete a literature review for the undertaking with the Utah 
SHPO to determine if any previous inventories or archaeological resources have 
occurred within the APE. The NRCS APS will provide management recommendations 
and a formal determination of project effects for the proposed undertakings. These will 
be provided to Conservation Planners with completed and signed archaeological 
resources review form. If further information is needed, or if NRCS Utah APS personnel 
are needed to provide further assistance for an undertaking, Conservation Planners will 
be notified of such needs. Under no circumstances will Cooperators be allowed to 
implement an undertaking until given authorization to proceed from the NRCS APS. 

 

NRCS Utah field offices will retain a copy of all archaeological resources review forms, 
site documentation, associated materials, and correspondence as part of the 
conservation planning materials for a proposed undertaking. A central filing of all 
archaeological resources review forms, reports, archaeological site documentation, and 
consultation will be maintained by APS staff.  

 

If the design, nature, or the extent of the proposed undertaking should change after the 
archaeological resources review process has been completed, Conservation Planners 
will initiate the Section 106 review process again for the new/revised undertaking. 
Conservation Planners will be required to submit an updated review form and project 
map to the NRCS Utah APS for review, and the NRCS Utah APS will review the revised 
undertaking as described above. 

 

VI. GENERAL PLANNING GUIDANCE 

At the conclusion of the archaeological resources investigation, and prior to the 
implementation of an undertaking, Conservation Planners shall meet with Cooperators and 
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equipment operators to hold a preconstruction meeting to address any questions or 
concerns. Conservation Planners are encouraged to invite NRCS APS personnel to such 
meetings, particularly if any archaeological resources avoidance areas have been identified 
that could be impacted during implementation. Conservation Planners shall inform the 
Cooperators and equipment operators of the boundaries and extent of the proposed 
undertaking and will provide them with the appropriate data (maps, GIS data, GPS points, 
etc.) to help identify the boundaries of the undertaking and any avoidance areas. If any 
changes in the design or configuration of the undertaking result from the preconstruction 
meeting, Conservation Planners should notify the District Conservationist and take the 
appropriate steps to modify the undertaking. The NRCS APS should also be notified of any 
such changes, so that further consideration of archaeological resources can be undertaken. 

 

If archaeological resources are present within the APE, Conservation Planners shall inform 
Cooperators of their responsibility towards archaeological resources prior to project 
implementation. Conservation Planners and NRCS Utah APS Personnel shall take the 
appropriate measures to ensure that the archaeological resources avoidance areas are 
clearly identified before the undertaking can be implemented. Archaeological resources, 
and any buffer areas deemed appropriate, shall be clearly marked for avoidance with lathe, 
flagging tape, paint, etc. prior to the implementation of the project. All markings for 
archaeological resources shall be removed after implementation has been completed. 
Conservation Planners shall inform the Cooperators and equipment operators of the 
presence of the archaeological resources, and will provide them with the appropriate data 
(maps, GIS data, GPS points, etc.) to help identify their location. The Cooperator and the 
equipment operator shall be briefed about their responsibilities for the protection and 
preservation of archaeological resources during implementation of the undertaking, and 
they will be provided with instructions for the treatment of archaeological resources in the 
event of a discovery or unintentional impact. 

 

Once an undertaking has been implemented and completed, Conservation Planners shall 
complete a follow-up inspection of the affected area to ensure that the undertaking was 
completed according to the design specified in the conservation plan. The Conservation 
Planner will also review the archaeological resources to ensure that they were 
appropriately avoided during implementation. If any changes in the design or configuration 
of the undertaking are observed during the follow-up inspection, or if damage to historic 
properties is observed, Conservation Planners should notify the District Conservationist 
and take the appropriate steps to modify the undertaking. The NRCS APS should also be 
notified of any such changes, so that further consideration of archaeological resources can 
be undertaken. 

 

VII. CATEGORIZING ARCHAEOLOGICAL RESOURCES COMPLIANCE FOR NRCS 

UTAH UNDERTAKINGS 

The policies and procedures established by the NRCS in GM 420 Part 401, H190 Part 601, 
the NRCS Utah SPPA, and this document have been designed to streamline the Section 106 
compliance process for the efficient delivery of technical and financial conservation 
assistance. As discussed below, NRCS Utah has developed a simplified three-category 
archaeological resources compliance system that can be used to classify each undertaking 
according to the specific set of circumstances that are involved. These classifications are 
primarily used for annual reporting purposes. To be classified within a given category, E-1058



Conservation Planners shall submit a completed NRCS Utah Archaeological Resources Review 
Form to the NRCS APS for each undertaking. The form shall provide the administrative 
information, legal description, and pre-field information for the undertaking, and it shall list 
all of the conservation activities, enhancements, and practices that are proposed. 
Information provided on the NRCS Utah Archaeological Resources Review Form will be used 
to classify the undertaking according to the three categories discussed in the following 
sections. In turn, the classification will allow the NRCS APS personnel and Conservation 
Planners to identify the level of planning, consultation processes, and timing for 
implementation that is appropriate for each undertaking. 

 

a) Category I. Category I undertakings are defined by NRCS Utah as those undertakings 
comprised entirely of conservation activities, enhancements, and practices with little or 
no potential to affect historic properties as defined in Appendix A of the NRCS Utah 
SPPA. Category I undertakings also include those where the total cumulative APE of all 
practices subject to archaeological resources review is under ten acres or less than 
three linear miles and no historic properties will be affected by the undertaking.  

  
b) Category II. Category II undertakings are defined by NRCS Utah as small-scale 

undertakings that are limited in size and scope. Generally, Category II undertakings 
involve contracts in which the cumulative APE of all practices subject to archaeological 
resources review is between 10- 100 acres and can be inventoried by Conservation 
Planners who have successfully completed the NRCS Archaeological Resources Part I 
and II training. Category II status is limited to undertakings where NRCS Utah has been 
determined to be the lead Federal agency for the purposes of Section 106, and where 
the undertakings occur exclusively on privately-owned lands. 

 

c) Category III. Category III undertakings are defined by NRCS Utah as undertakings that 
involve Extenuating Circumstances that warrant further consideration of 
archaeological resources and typically require the direct involvement of APS staff. 
Category III status is limited to those undertakings that meet the criteria discussed 
below and are limited to undertakings where NRCS Utah has been determined to be the 
lead Federal agency for the purposes of Section 106. Extenuating circumstances, as 
defined by NRCS Utah, include the following: 

 
1. Undertaking Involves other Federal, Tribal, or State Agencies. Undertakings that 

involve Public (Federal and State-managed) lands, lands administered by BIA or 
BOR, permitting from another federal agency, or that involve non-NRCS external 
funding (UDAF, BOR, DWR/WRI funding) require direct involvement of APS staff, 
even when all practices would be considered to have no potential to affect 
archaeological resources under the terms of the SPPA. These undertakings 
generally require coordination between NRCS Utah APS and external APS staff 
associated with the cooperating Federal, Tribal, or State agency.  

 
2. Undertaking Involves More Than 100 Acres of Physical Disturbance of 

Undeveloped Ground. Undertakings that involve more than 100 acres of physical 
disturbance of undeveloped ground require additional consideration for 
archaeological resources. Undertakings of such size require a systematic, intensive 
pedestrian archaeological resources inventory, and such inventories must be 
designed and directly supervised by a qualified professional archaeologist. E-1059



 

3. Undertaking has Archaeological Resources Present. Additional consideration must 
be given to those undertakings where archaeological sites or TCPs are identified 
during the pre-field information review, or when archaeological sites or TCPs are 
identified during the pedestrian archaeological resources inventory. This policy does 
not apply to isolated occurrences. Once identified, Conservation Planners must 
notify the NRCS Utah State or Area APS and schedule a field visit. The NRCS Utah 
APS will formally document the archaeological resource and determine its eligibility 
for the NRHP. 

 

To be considered as a Category III undertaking, the NRCS Utah APS will coordinate 
with Conservation Planners to ensure that the proposed conservation activities, 
practices, or enhancements can be designed to avoid the archaeological resource by 
at least 50 feet to reduce or eliminate impacts to the archaeological resource. 
Additional consultation is required for archaeological resources that cannot be 
avoided by 50 feet during implementation. 

 

4. Undertaking Involves 4 or More Cooperators. In accordance with GM 420 Part 401 
and H190 Part 601, additional consideration is given to those undertakings that 
involve 4 or more cooperators. Such undertakings involve cooperation among 
multiple property owners, require a variety of permits and notifications, and have a 
higher public profile. Under such circumstances, assistance may be necessary to 
complete any required fieldwork authorizations or permits, and to complete public 
outreach, reporting, and consultation processes as outlined in Section 106. 

5. General Concern. If Conservation Planners feel that there is general concern for 
archaeological resources at any point, they are encouraged to seek the direct 
assistance of NRCS Utah APS personnel. NRCS Utah APS personnel can assist the 
Conservation Planner with the review process and can assist with the field 
inventory. NRCS Utah APS personnel can also meet with the respective Cooperator 
to address any issues or concerns that the Cooperator may have with the 
archaeological resources investigation. 

 

6. NRCS Utah is a Cooperating Federal Agency for the Undertaking. Implementation 
in accordance with Section 106 and its implanting regulations is required for 
undertakings where NRCS Utah functions as a cooperating agency for the purposes 
of Section 106. Such undertakings are often the focus of large-scale studies such as 
Environmental Assessments (EAs) or Environmental Impact Statements (EISs) that 
require interagency cooperation, consultation, and public outreach. As stated above, 
full compliance is necessary to establish lead and cooperating Federal agencies; to 
complete any required fieldwork authorizations or permits; and to complete the 
reporting and consultation process. 

 

7. Planning Authority for an Undertaking is Higher than the NRCS Utah Field Office. 
Implementation in accordance with Section 106 and its implanting regulations is 
required for undertakings where conservation planning authority is at a level higher 
than the NRCS Utah Field offices. These undertakings are often related to watershed 
planning, emergency watershed protection, fire rehabilitation, or dam rehabilitation, 
among other categories. As stated above, full compliance is necessary to establish 
lead and cooperating Federal agencies; to complete any required fieldwork 
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authorizations or permits; and to complete the reporting and consultation processes 
outlined in Section 106. 

 

8. Undertaking has Archaeological Resources Present That Cannot be Avoided by at 
Least 50 Feet. Implementation in accordance with Section 106 and its implanting 
regulations is required for undertakings where archaeological resources are 
identified during the pre-field information review or pedestrian archaeological 
resources inventory that cannot be avoided by 50 feet during implementation. 
Conservation Planners must notify the NRCS Utah APS and schedule a field visit 
when archaeological resources are identified within the planning area. The NRCS 
Utah APS will formally document the archaeological resource, determine its eligibility 
for the NRHP, and assess the effects of the undertaking on the archaeological 
resource. NRCS Utah will complete the reporting and consultation process as 
outlined in Section 106 to determine eligibility for the NRHP and to determine 
project effects. 

 
9. Category III undertakings that will involve adverse effects to historic properties as 

defined in 36 CFR Part 800.5.a.1. For such undertakings, NRCS Utah will resolve the 
adverse effects through the development of a treatment plan detailing the measures 
that will be used to minimize and mitigate the effects to the historic properties in 
accordance with 36 CFR Part 800.6. This treatment plan will be developed through 
consultation among the NRCS, the Utah SHPO, and other consulting parties, as 
appropriate. The ACHP will be invited to participate in the consultation process as 
well. Once the treatment plan and measures to minimize and mitigate the adverse 
effects are agreed upon by the consulting parties, a Memorandum of Agreement 
(MOA) will be executed and implemented pursuant to compliance with Section 106. 

 
 

VIII. CRITERIA FOR ASSISTANCE FROM NRCS UTAH APS PERSONNEL 

Participation in the National Archaeological Resources Training Series and the 
recertification every five years authorizes NRCS Utah to utilize its personnel and 
conservation partners in completing basic archaeological resources identification. In 
accordance with the SPPA, the use of trained personnel for completing archaeological 
resources investigations is limited to those undertakings where NRCS Utah has been 
determined to be the lead Federal agency for the purposes of Section 106, where no 
extenuating circumstances exist, and where the undertakings occur exclusively on 
privately-owned lands. Utilizing the three-category archaeological resources compliance 
system, Table 3 presents the criteria that are used to determine if an undertaking requires 
further assistance from NRCS Utah APS personnel. 

 

Table 3. Criteria for Assistance from NRCS Utah APS Personnel 

Category APS Required? Description 

 
Category I 

 
NO 

Category I undertakings have little or no potential to affect historic 
properties. A review of such undertakings can be completed by 
Conservation Planners and submitted to the NRCS APS for 
approval without direct APS assistance. 
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Category II 

 

 
NO 

Category II undertakings are limited in size and scope and lack 
extenuating circumstances that would otherwise involve additional 
consideration for archaeological resources. Pedestrian inventories 
for Category II undertakings can be completed by Conservation 
Planners and submitted to the NRCS APS for approval without direct 
assistance. 

 
Category III 

 
YES 

Category III undertakings warrant further consideration of 
archaeological  
resources due to the extenuating circumstances that are involved. 
Direct assistance from NRCS APS personnel is therefore necessary. 

 

IX. IMPLEMENTATION TIMING 

Because of the critical importance of timing for its Cooperators, NRCS Utah has developed 
specific guidance for the timing of implementation on its undertakings from the standpoint 
of archaeological resources compliance. Timing for implementation can vary according to 
the specific circumstances of an undertaking, but timing can generally be determined 
according to the three- category archaeological resources compliance system. The timing of 
implementation for each category is discussed in the following sections. 

 

a) Category I. For Category I undertakings, implementation shall proceed with a 
determination of ‘no potential to cause effects’ in accordance with 36 CFR Part 
800.3(a)1. Implementation shall proceed once the NRCS APS has returned a signed copy 
of the NRCS Utah Archaeological Resources Review Form to the Conservation Planner. 
Conservation Planners will maintain a signed copy of the form with the conservation 
plan for the undertaking. 

 

b) Category II. For Category II undertakings, implementation shall proceed with a 
determination of ‘no historic properties affected’ in accordance with 36 CFR Part 
800.4(d)(1). Implementation shall proceed once the NRCS APS has returned a signed 
copy of the NRCS Utah Archaeological Resources Review Form to the Conservation 
Planner. Conservation Planners will maintain a signed copy of the form with the 
conservation plan for the undertaking, and implementation shall occur as stated in the 
design specifications stated in the conservation plan. 

 

c) Category III. For Category III undertakings, implementation shall proceed at the 
discretion of the NRCS APS upon the completion of fieldwork with a determination of 
‘no historic properties affected’ in accordance with 36 CFR Part 800.4(d)(1). 
Implementation shall proceed through communication between the NRCS APS and the 
Conservation Planner. If archaeological sites or TCPs are present within the APE, and 
the proposed conservation activities, enhancements, and/or practices can be modified 
to avoid the resource with a buffer zone of no less than 50 feet (15 meters), then 
implementation can proceed in accordance with the design specifications stated in the 
conservation plan. NRCS Utah APS personnel will meet with the Conservation Planner 
to document the archaeological resources and evaluate them for eligibility for the 
NRHP. Once the Section 106 consultation process has been completed, the NRCS APS 
will return a signed copy of the NRCS Utah Archaeological Resources Review Form to the 
Conservation Planner. Conservation Planners will maintain a signed copy of the form 
and any associated archaeological resources reports and consultation letters with the 
conservation plan for the undertaking. 
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If, after the consultation process, an avoided archaeological resource has been 
determined eligible for the NRHP, then Cooperators must ensure that the 
archaeological resources remain avoided and unaffected to the extent that the 
eligibility of the archaeological resource for the NRHP is not adversely affected. 
Avoidance shall last for the lifespan of the conservation activity, enhancement, and/or 
practice that is being planned. However, if an avoided archaeological resource is 
determined not eligible for the NRHP through the consultation process, further 
avoidance measures are unnecessary and can be maintained at the discretion of the 
property owner. 

 

For Category III undertakings involving adverse effects to historic properties, NRCS 
Utah will implement undertakings in accordance with Section 106 of the NHPA and its 
implementing regulations found in 36 CFR Part 800. NRCS Utah will resolve the 
adverse effects through the development of a treatment plan detailing the measures 
that will be used to minimize and mitigate the effects to the historic properties in 
accordance with 36 CFR Part 800.6. This treatment plan will be developed through 
consultation among the NRCS, the Utah SHPO, and other consulting parties, as 
appropriate. The ACHP will be invited to participate in the consultation process as well. 
Once the treatment plan and measures to minimize and mitigate the adverse effects 
are agreed upon by the consulting parties, an MOA will be executed and implemented 
pursuant to compliance with Section 106. 

 

Once the mitigation work and the Section 106 consultation process has been 
completed, the NRCS APS will authorize implementation and will return a signed copy 
of the NRCS Utah Archaeological Resources Review Form to the Conservation Planner. 
Conservation Planners will maintain a signed copy of the form and any associated 
archaeological resources reports and consultation letters with the conservation plan 
for the undertaking. 

 

X. REPORTING ARCHAEOLOGICAL RESOURCES INVESTIGATIONS 

As specified in stipulation V of the NRCS Utah SPPA, NRCS Utah will report the findings of 
all of its archaeological resources investigations to the Utah SHPO, Native American 
Tribes, consulting parties, NRCS National Headquarters, and the ACHP. The timing and 
nature of such reporting shall vary according to the specific circumstances for each 
undertaking. Generally, reporting will be completed in accordance with the three-category 
archaeological resources compliance system. Specific timing for reporting is shown in Table 
4 and is discussed in the following sections. 

 

a) Category I. NRCS Utah will synthesize information for all Category I undertakings and 
shall include the information within the annual summary report that is to be provided to 
all consulting parties and the NRCS Federal Preservation Officer (FPO) in accordance 
with Stipulation X of the NRCS Utah SPPA. 

 

b) Category II. For Category II undertakings, NRCS Utah will also summarize these in a 
section of the annual summary report that is to be provided to all consulting parties and 
the NRCS Federal Preservation Officer (FPO) in accordance with Stipulation X of the 
NRCS Utah SPPA. 
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c) Category III Undertakings. For Category III undertaking, NRCS Utah shall consult with 
the Utah SHPO, Native American Tribes, and other consulting parties, as appropriate, on 
a case-by-case basis. NRCS Utah shall consult with the Utah SHPO, Native American 
Tribes, and other consulting parties, as appropriate, to define the APE, identify and 
evaluate historic properties that may be affected by the undertaking, determine project 
effects, and identify strategies for resolving adverse effects. NRCS Utah will provide GIS 
shapefiles for these undertakings to the Utah SHPO, and to other consulting parties as 
deemed necessary. Information on these undertakings shall be included within the 
annual summary report that is to be provided to all consulting parties, the general 
public, and the NRCS FPO in accordance with Stipulation X of the NRCS Utah SPPA. 

 

It is important to note that reporting the results of archaeological resources 
investigations by NRCS Utah does not authorize access to those archaeological 
resources that are identified during the review process. Most of these archaeological 
resources are located on privately-owned lands, and they cannot be accessed without 
landowner consent. Reporting the archaeological resources investigations also does 
not provide authorization to collect artifacts and materials associated with the 
archaeological site or TCP. These materials are considered the property of the 
landowner, and collection of such materials is prohibited. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

XI. UNANTICIPATED DISCOVERIES AND TREATMENT OF HUMAN REMAINS 

a) Unanticipated Discoveries. NRCS Utah will treat the unanticipated discovery of 
archaeological resources in accordance with Stipulation VII.b of the NRCS Utah SPPA, 
with GM 420 Part 401.24, with H 190 Part 601.29, and with 36 CFR 800.13 of the ACHP 
regulations. 

 

Table 4. Summary of Implementation, Reporting, and Consultation Timing for NRCS Utah 
Undertakings 

 
Category 

APS  
Required? 

 
Implementation Timing 

Reporting & 
Consultatio

n Timing 
 
 

Category 
I 

 
 

NO 

Implementation shall proceed with a 
determination of ‘no potential to affect historic 
properties’ after a completed archaeological 
resource review form is received from the NRCS 
Utah APS. 

Combined Annual 
report to SHPO, 
NHQ, 
Consulting parties 

 
 

Category 
II 

 
 

NO 

Implementation shall proceed with a 
determination of ‘no historic properties 
affected’ after completed archaeological 
resources review form is received from the 
NRCS Utah APS. 

Combined Annual 
report to SHPO, 
NHQ, Consulting 
parties 

 

 
Category 

III 

 

 
YES 

 
A determination of project effects is required 
prior to implementation, and work CANNOT 
proceed until the review process is completed 
and completed archaeological resources review 
form is received from NRCS Utah APS.  

Case-by-case 
basis with SHPO, 
consulting 
parties; also 
summarized in 
Annual report to 
SHPO, NHQ, 
Consulting parties 
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b) Human Remains. NRCS Utah will treat the unanticipated discovery of archaeological 
resources in accordance with Stipulation VII.c of the NRCS Utah SPPA, with H 190 Part 
601.29(6), and with 36 CFR Part 800.13 of the ACHP regulations. If human remains are 
identified during conservation planning or during the implementation of a conservation 
activity, enhancement, or practice, all activities deemed likely to impact the remains will 
cease and the following steps shall be taken. 

 

1. Contact the Appropriate Authorities. NRCS Utah personnel will contact the 
respective County Sheriff where the discovery is made. NRCS Utah personnel will 
also contact NRCS APS personnel. The Utah SHPO shall also be notified. 

 

2. If the remains are determined to be Native American in origin and are not 
considered to be part of a crime scene by the Sheriff, NRCS Utah will follow the 
procedures outlined in U.C.A. 9-9-401 on private land. On Federal or Tribal land, NRCS 
Utah will follow procedures established in Section 3 of the Native American Graves 
Protection and Repatriation Act (NAGPRA). 

 

3. If the remains are determined not to be part of a crime scene and are not Native 
American in origin, NRCS Utah will consult with the Utah SHPO and other consulting 
parties, as appropriate, to develop a mitigation plan for treating the remains. 

 

4. NRCS Utah personnel and Cooperators will take all appropriate measures (barriers, 
fencing, temporary coverings, etc.) to protect the remains in place until the plan for 
treating the remains has been properly implemented. 

 

XII. AVOIDANCE OF ARCHAEOLOGICAL RESOURCES, ANTICIPATORY DEMOLITION, AND 
WITHDRAWAL OF ASSISTANCE. 

a) Avoidance of Archaeological Resources. In accordance with Subpart C of H 190 Part 
601.22(C), and in accordance with Section 110 of the NHPA, Cooperators receiving 
technical and financial assistance from NRCS Utah shall make all necessary efforts to avoid 
and minimize impacts to archaeological resources that are identified during the conservation 
planning process. This is of particular importance for those archaeological resources determined 
eligible for the NRHP. The policy of avoidance of archaeological resources shall remain in place 
for the duration of the lifespan of the conservation activity, enhancement, and practice that is 
being implemented, in accordance with NRCS Farm Bill Programs rules. Failure to avoid historic 
properties could potentially result in a determination of adverse effects, mitigation where 
appropriate, contract termination, and withdrawal of technical and financial assistance. 

 

In accordance with the criteria for identifying Category III undertakings outlined above, 
conservation activities, enhancements, and practices can be redesigned to avoid 
archaeological resources by a 50-foot buffer during the implementation process in an 
effort to streamline the delivery of conservation assistance in a timely manner. If, after 
the consultation process, an avoided archaeological resource has been determined 
eligible for the NRHP, then Cooperators must ensure that the archaeological resources 
remain avoided as described above. However, if an avoided archaeological resource is 
determined not eligible for the NRHP through the consultation process, further 
avoidance measures are unnecessary. 

 

b) Anticipatory Demolition. As stated in H 190 Part 601.27.A(2), NRCS Utah will not 
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provide technical or financial assistance to Cooperators who intentionally destroy, 
remove, or otherwise adversely affect historic properties within a conservation 
planning area in an effort to evade compliance with Section 106 of the NHPA. If such 
damages occur, NRCS Utah shall insure that Federal assistance is not used to cause or 
further an adverse impact to a archaeological resource. Under these circumstances, 
NRCS will follow its Procedures for the Withdrawal of Assistance found in GM 420 Part 
401.23 and H 190 Part 601.27. 

 

c) Withdrawal of Technical and Financial Assistance. Both GM 420 Part 401.23 and H 
190 Part 601.27 outline the process for the withdrawal of assistance that NRCS Utah 
shall follow in situations where an adverse effect has occurred or is likely to occur 
through a Cooperator’s refusal to implement feasible mitigation measures. NRCS Utah 
will take the appropriate measures to document and assess the impacts and will 
document the actions and events leading to the withdrawal of assistance. The extent and 
duration of the withdrawal shall vary according to the conservation activity, 
enhancement, or practice under which the impact might have occurred, and may also 
vary at the discretion of the NRCS Utah State Conservationist.  
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Signatory Pages, SPPA Between NRCS Utah and the Utah SHPO for Conservation Assistance 

 

SIGNATORY PAGE 

STATE-BASED PROTOTYPE PROGAMMATIC AGREEMENT 
BETWEEN THE 

US DEPARTMENT OF AGRICULTURE, 
NATURAL RESOURCES CONSERVATION SERVICE, UTAH STATE OFFICE 

AND THE  
UTAH STATE HISTORIC PRESERVATION OFFICE 

REGARDING CONSERVATION ASSISTANCE 
 

 

 

__________________________________      Date:        
Emily Fife, State Conservationist 
Natural Resources Conservation Service 
Salt Lake City, Utah 
 

 

 

 

 

 

 

 

 

 

 

 

EMILY 
FIFE

Digitally signed 
by EMILY FIFE 
Date: 2025.03.11 
17:33:25 -06'00'
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SIGNATORY PAGE 

STATE-BASED PROTOTYPE PROGAMMATIC AGREEMENT 
BETWEEN THE 

US DEPARTMENT OF AGRICULTURE, 
NATURAL RESOURCES CONSERVATION SERVICE, UTAH STATE OFFICE 

AND THE  
UTAH STATE HISTORIC PRESERVATION OFFICE 

REGARDING CONSERVATION ASSISTANCE 

__________________________________      Date:  3/12/2025      
Dr. Christopher Merritt, State Historic Preservation Officer Utah 
State Historic Preservation Office 
Salt Lake City, Utah 
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Signatory Pages, SPPA Between NRCS Utah and the Utah SHPO for Conservation Assistance 

SIGNATORY PAGE 

STATE-BASED PROTOTYPE PROGAMMATIC AGREEMENT 
BETWEEN THE 

US DEPARTMENT OF AGRICULTURE, 
NATURAL RESOURCES CONSERVATION SERVICE, UTAH STATE OFFICE 

AND THE  
UTAH STATE HISTORIC PRESERVATION OFFICE 

REGARDING CONSERVATION ASSISTANCE 

__________________________________      Date: 
Rick Baxter, Provo Area  
Utah  

, Utah 

Digitally signed by RICK BAXTER 
Date: 2025.03.14 07:33:37 
-06'00'
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Signatory Pages, SPPA Between NRCS Utah and the Utah SHPO for Conservation Assistance 

SIGNATORY PAGE 

STATE-BASED PROTOTYPE PROGAMMATIC AGREEMENT 
BETWEEN THE 

US DEPARTMENT OF AGRICULTURE, 
NATURAL RESOURCES CONSERVATION SERVICE, UTAH STATE OFFICE 

AND THE  
UTAH STATE HISTORIC PRESERVATION OFFICE 

REGARDING CONSERVATION ASSISTANCE 

__________________________________      Date:        
Christopher Carlton,
Regional Forester, Forest Service 
Intermountain Region  Ogden, Utah 

CHRISTOPH
ER CARLTON

Digitally signed by 
CHRISTOPHER CARLTON 
Date: 2025.03.17 11:02:16 
-06'00'
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