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ABSTRACT 

Under Section 404 of the Clean Water Act, the U.S. Army Corps of Engineers 

authorizes the discharge of dredged and fill material into waters of the U.S., including 

wetlands. The program requires that project managers who authorize programmatic or 

individual wetland fill permits consider cumulative effects of wetland losses both within, 

and outside, the scope of the Regulatory Program. Cumulative effects are difficult to 

analyze because project managers do not have the resources necessary to determine 

historical wetland losses, nor do they have a complete Regulatory database to evaluate 

cumulative losses incurred under the 404 program. Furthermore, if losses can be 

identified, it is difficult to establish a threshold ofloss over which project managers 

should incorporate special permitting considerations. 

This study employs the use ofhydric soil mapping, aerial photography and 

infrared imagery to determine historical cumulative losses of riparian wetlands to East 

Canyon Creek in Summit County, Utah. It additionally traces riparian wetland impacts 

authorized under Section 404 of the Clean Water Act within the same study area in order 

to determine the percentage of historical cumulative loss represented by the 404 

Regulatory Program. 

Having established the percentage of historical cumulative riparian wetland loss, 

as well as that represented by the 404 Regulatory Program, recommendations are 

provided to reduce future riparian wetland losses within the study area, ensure effective 

mitigation where losses are authorized, and address cumulative losses of this resource. 
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BACKGROUND 

The 404 Regulatory Program 

In 1972, Congress passed the Federal Water Pollution Control Act (FWPCA) 

Amendments, which set the basic structure for regulating discharges of pollutants to 

waters of the U.S. The Clean Water Act is a 1977 amendment to the FWPCA and its 

goal is "to restore and maintain the chemical, physical, and biological integrity" of the 

Nation's waters. Section 404 of the Act regulates the discharge of dredged or fill material 

into waters of the U.S. and Congress authorized the Corps of Engineers to administer a 

permitting program that would provide authorization for such activities. 

The Corps published final regulations for implementation of its 404 Regulatory 

Program in 1977. The goals of the Regulatory Program were articulated in 1991 and 

they remain in effect today as follows: 

+ To provide strong protection of the nation's aquatic environment, 

including wetlands; 
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+ To enhance the efficiency of the Corps administrations of its 

regulatory program; and, 

+ To ensure that the Corps provides the regulated public with fair and 

reasonable decisions. 1 

Because the Environmental Protection Agency (EPA) authored the Clean Water Act, it 

retains oversight responsibilities and the two agencies work closely to carry out the goals 

of the program. 

Section 404 of the Clean Water Act authorizes the discharge of dredged or fill 

material into waters of the U.S. The geographic jurisdiction of Section 404 includes all 

tributaries, adjacent wetlands, and isolated waters of navigable waters of the United 

States. Navigable waters are defined as those waters that are subject to the ebb and flow 

of the tide and/or are presently used, or have been used in the past, or may be susceptible 

to use for the transport of interstate or foreign commerce. Activities requiring Section 

404 authorization are limited to those that result in the discharge of dredged or fill 

materials into waters of the United States. These discharges include return water from 

1 U.S. Army Corps of Engineers, Regulatory Program Goals. 14 October 2005. 
http://www. us ace. army. mil/inet/functions/ cw/ cecwo/reg/ goals .htm 
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dredged material disposed of on the upland and generally any fill material ( e.g., rock, 

sand, dirt) used to construct fast land for site development, roadways, erosion protection, 

etc. 2 Project managers employed in the Regulatory Program are responsible for the 

administration of permits for such discharges. 

The basic premise of the program is that no discharge of dredged or fill material 

can be permitted if a practicable alternative exists that is less damaging to the aquatic 

environment, or if the nation's waters would be significantly degraded. Prior to the 

authorization of a 404 permit, a project applicant must be able to demonstrate that he has: 

• taken steps to avoid wetland impacts where practicable; and, 

• minimized potential impacts to wetlands. 

He must also be able to demonstrate that he can provide compensation for any remaining, 

unavoidable impacts through activities to restore or create wetlands.3 

In 1989, former President George H. Bush declared a "no net loss" policy for 

America's wetlands. The Regulatory Program sought to ensure that there would be no 

2 U.S. Army Corps of Engineers Regulatory Program Overview. 14 October 2005. 
http://www. us ace. army. mil/inet/functions/ cw/ cecwo/reg/ oceover .htm 
3 U.S. Environmental Protection Agency. Wetlands, Section 404 of the Clean Water Act Overview. 14 
October 2005. Http://www.epa.gov/owow/wetlands/facts/fact10.htm1 
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net loss of wetland acreage and where appropriate, required 1: 1 compensatory mitigation 

for wetland impacts. Since that time, the National Academy of Sciences and the General 

Accounting Office reported that wetland replacement projects are unsuccessful and are 

not well tracked by federal agencies. In response, the George W. Bush administration 

revised the "no net loss" policy to emphasize the ecological quality of the wetlands 

replaced over quantity. Therefore, instead of a focus on acre-for-acre replacement, there 

now exists an emphasis on function-for-function replacement. The Bush administration 

acknowledged that this approach to wetlands replacement could result in a numerical 

loss, but it also believed it would result in an ecological gain. However, there is no well

accepted tool to assess and quantify wetland function, therefore the goal of function-for

function replacement is impossible to ensure or document at this time. 

Under Section 404, the Corps is required to consider the cumulative effect of 

permitting actions to aquatic resources, both at a programmatic level and an individual 

project level. Because the nature of permitting under the Corps Regulatory Program is 

project by project, and results in successive, separate authorizations of impacts to aquatic 

resources, Congress states in the Code of Federal Regulations that, 
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"Although a particular alteration of a wetland may constitute a minor change, the 

cumulative effect of numerous piecemeal changes can result in a major impairment of 

wetland resources. Thus, the particular wetland site for which an application is made will 

be evaluated with the recognition that it may be part of a complete and interrelated 

wetland area". 4 

Under the 404 (b )(1) guidelines, the EPA specifies that "Cumulative effects 

attributable to the discharge of dredged or fill material in waters of the United States 

should be predicted to the extent reasonable and practical. The permitting authority shall 

collect information and solicit information from other sources about the cumulative 

impacts on the aquatic ecosystem."5 Therefore, cumulative effects assessment not only is 

a legal requirement, it facilitates better decision-making and helps the regulator determine 

appropriate mitigation. 

Finally, cumulative effects determinations should not be limited to those effects 

that occur as a result of the 404 program. Instead, the Corps should consider effects 

4 33 CFR 320.4(b)(3) (1986) Regulatory Programs of the Corps of Engineers, Final Rule. 
5 40 CFR 230.1 l(g)(2) (1980) EPA Guidelines for Specification of Disposal Sites for Dredged or Fill 
Material 
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originating from outside the Regulatory program. Specifically, the Corps describes the 

intent of a cumulative effects assessment as, 

"An evaluation of a specific project's net effects on the aquatic environment when 

viewed in conjunction with past impacts to those resources, and similar impacts of other 

present and reasonably foreseeable future projects that affect aquatic resources in the 

same geographic area".6 

INTRODUCTION 

The goal of this study is to establish historical loss trends among wetlands 

riparian to East Canyon Creek in Summit County, and determine the role that Section 404 

of the Clean Water Act has played in that loss. Based upon the historical loss trend and 

Section 404 wetland fill data, I will recommend future permitting and mitigation 

strategies to address that trend. 

6 Course Materials, Regulatory IIA, FY 03, p 2-6. 
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In order to meet the goal of this study, I will: 

1. Establish the historical extent of wetlands riparian to East Canyon Creek in 

Summit County using hydric soil maps delineated by the Natural Resource 

Conservation Service (NRCS); 

2. Using late 1990s infrared photography and 2004 aerial photography, establish the 

percentage of riparian wetlands that exist today; 

3. Evaluate existing Section 404 data from the Utah Regulatory Office database to 

determine the riparian wetland losses that have been authorized under the 404 

program since 1990; 

4. Within the context of overall historical losses, determine the percentage of loss 

authorized under the 404 program; 

5. With this information and supporting growth projections, provide 

recommendations to the Utah Regulatory Office for future permitting and 

mitigation strategies 

I referenced two studies specific to the East Canyon Creek corridor that 

contributed significantly to my evaluation of historical and existing conditions for both 
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the creek and its riparian wetlands. Darren Olsen and Melissa Stamp published the East 

Canyon Watershed Nonpoint Source Pollution Water Quality Study in 2000. George 

Condrat and Bill Loughlin, formerly of Kleinfelder, published the East Canyon Creek 

Flow Augmentation Feasibility Study, Summit and Morgan Counties, Utah in 2005. Both 

studies also provided recommendations to improve water quality and surface flow levels 

within the creek. While these studies evaluated greater lengths of the East Canyon Creek 

corridor including many tributaries to East Canyon Creek, my study focuses on those 

portions that stretch from Quarry Mountain to the Summit/Morgan County boundary as 

depicted in Figure 1. Note that between Quarry Mountain and Interstate 80, the creek is 

called Kimball Creek on the USGS topographic maps. 

RIP ARIAN WETLANDS IN THE ARID WEST 

Goldestein and Hartman define western riparian wetlands as "linear, ribbon-like 

strips of vegetation along rivers, streams, or lakes that are dependent upon perennial, 

intermittent, or ephemeral surface or subsurface water". 7 In the southwestern United 

States, the non-aquatic portion of the riparian zone may consist of emergent marsh or wet 

7 Goldstein, Jon, and Joan R. Hartman. 1994. The Impact of Federal Programs on Wetlands . Vol. II. U.S. 
Department of the Interior, Office of Policy Analysis. 
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meadow directly adjacent to the stream or river, low terrace forest ( cottonwood and 

willow), and upper terrace forest or scrub shrub. Western wetland plant species lists are 

extensive, but herbaceous layers generally consist of grasses, sedges and rushes, while 

low terrace forest layers consist of many species of willow and cottonwood. Invasive 

wetland shrub species such as Tamarisk (Tamarix spp.) and Russian Olive (Eleagnus 

angustifolia) are often found within riparian corridors in the American southwest. 

The limiting factor in the creation and maintenance of riparian wetlands is 

hydrology. Natural sources of hydrology for riparian wetlands can include seeps, 

springs, in-channel flow, floodflows and high groundwater tables. In the absence of other 

wetland stressors, riparian wetlands where hydrology originates from seeps or springs 

will persist as long as flow discharges from the seep or spring source persist. Riparian 

wetlands where hydrology originates from in-channel flow or a high groundwater table 

will persist as long as adequate flows remain in the stream adjacent to the wetlands. 

Finally, riparian wetlands that receive hydrology from flood flows will persist during 

normal to high flow years, but may recede during drought events. 
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Duncan T. Patten, in the journal Wetlands, wrote, "Riparian systems are 

controlled by interacting hydrologic and geomorphic processes. Floods may alter river 

channel characteristics and the extent of riparian vegetation while enhancing recruitment 

of riparian species and recharging the alluvial water table. Geomorphic features, such as 

canyons and valleys, control the size of the riparian zone, as well as depth of the water 

table."8 

Riparian wetlands are most often recognized for the flood control functions they 

provide. However, Goldstein and Hartman identify 5 functions of western riparian areas, 

including the wetlands that exist within those areas: 

a. Attenuation of flood waters and recharge of groundwater; 

b. Erosion control through shoreline protection, energy dissipation and sediment 

retention; 

c. Improvement of water quality, filtration of pollutants from upland sources and 

the regulation of water temperature through vegetation shading; 

8 Patten, Duncan T. (1998) Riparian Ecosystems of Semi-Arid North America: Diversity and Human 
Impacts. Wetlands 18:4. 
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d. Crucial habitat for 50-75 percent of vertebrate species found in the western 

intermontaine region, including many designated as endangered or threatened; 

(this is especially important for neotropical migratory birds where riparian 

areas are scattered amidst great expanses of arid land.); and, 

e. Important recreational areas. 9 

They further state that "Although the aerial extent is proportionately less than in 

other parts of the country, western riparian areas and other wetlands have a 

proportionately greater significance for some functional values (such as fish and wildlife 

habitat, flood control, aquifer recharge, and water quality functions) because of the arid 

climates in which they occur." 10 Despite their significance, Swift, Johnson and Carothers 

state that "Nationwide riparian wetlands have declined by 60 to 7 5 percent, whereas in 

the West estimates are that some riparian areas (e.g., Rocky Mountain Region and 

Arizona) have declined by as much as 90 to 95 percent. 11 

9 Goldstein, Jon, and Joan R. Hartman. 1994. The Impact of Federal Programs on Wetlands. Vol. II. U.S. 
Department of the Interior, Office of Policy Analysis . 
10 Goldstein, Jon, and Joan R. Hartman. 1994. The Impact of Federal Programs on Wetlands. Vol. II. U.S. 
Department of the Interior, Office of Policy Analysis. 
11 Swift, B.L. (1984). Status Riparian Ecosystems in the United States, Water Res. Bull. 20(2): 223-228. 
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A number of factors have contributed to the decline of riparian wetlands in the 

west within the last 150 years. Livestock grazing, water development projects, 

vegetation management, timber harvest, road building, and mining practices have 

influenced the relationship between streams and adjacent wetlands by altering the 

delicate balance between sediment and water in these systems. The extent, vigor, and 

type of riparian wetlands may change and/or adapt as a result of drought, flooding, or 

other events outside the control of humans. However, the rapid pace at which humans 

have altered the aquatic landscape within the last 150 years has altered the ability of these 

systems to respond and adjust. 

Across the western states, livestock grazing peaked in 1886 and has since 

declined in intensity. Although the BLM has decreased grazing by 50% since 1941 12
, 

one can still observe the effect that cattle have on riparian wetland systems in the arid 

west. Cattle favor riparian areas because they provide shade, water and lush forage. 

Large numbers of cattle grazing a riparian corridor over a short period of time trample 

riparian wetland vegetation. That vegetation normally functions to maintain balanced 

sediment loads and water quality within the stream by holding riparian soils together. 

12 Goldstein, Jon and Joan R. Hartman. 1994. The Impact of Federal Programs on Wetlands. Vol. II. U.S. 
Department of the Interior, Office of Policy Analysis. 
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Subsequent to the loss of riparian wetland vegetation along stream banks, upland and/or 

invasive plant species may encroach, minimizing the ability of the corridor to function for 

other wetland purposes such as wildlife habitat or flood control. 

Inadequate precipitation and deep water tables prompted western settlers to look 

for creative ways to access persistent supplies and store what precipitation might exist. 

Both private and public entities manipulated riparian areas by constructing reservoirs and 

levees, hydroelectric dams, diversions for irrigation and groundwater pumping systems. 

Thousands of miles of riparian wetlands have been inundated with water stored 

behind dams for domestic and irrigation use, and for the development of water-powered 

electricity. Dams not only store water, they store sediment as well. Therefore, the water 

released to downstream channels is absent sediment that contributes to the maintenance 

of channel meanders and adjacent riparian wetlands. 

To reduce flooding of western rivers and streams, federal, state and local entities 

have constructed levees along stream banks to hold flows within the stream channel. The 

levees act as a horizontal barrier between the river and riparian wetlands, consequently 
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cutting off the water supply for these wetland systems and decreasing their size and 

vigor. 

Water diversions from streams and rivers decrease the amount of water available 

to riparian wetlands that receive hydrology from in-channel flows. As a result, these 

wetlands may decrease in size or experience a change in wetland type. Because some of 

these riparian wetlands function to store water during the wet season and release it during 

the dry season, late season in-stream flows may decline. 

Western land managers have traditionally viewed wetland vegetation as an 

impediment to water flow. In order to increase flows, managers remove riparian wetland 

vegetation under the belief that the vegetation keeps water from the stream. Although it 

is less widespread among governmental agencies now than 50 years ago, local land 

managers in some areas still retain this practice. In addition, the introduction of tamarisk 

to the U.S. from Eurasia in the early 1900s precipitated the loss of native riparian 

vegetation such as cottonwood and willow. Although the presence of tamarisk does not 

necessarily decrease riparian wetland acreage, it reduces the value of the wetland for 
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wildlife habitat because of its tendency to form monocultures and produce seeds of little 

value. 13 

The harvesting of natural resources such as timber or sand and gravel has 

contributed to riparian wetland losses both directly and indirectly. In order to access 

remote timber, harvest companies often construct roads on top of riparian wetlands 

because the stream corridors provide a cheap, alternative route to road construction along 

mountain faces. The removal of trees along steep slopes leads to increased rates of 

sedimentation and runoff, which can lead to the erosion and diminishment of riparian 

wetlands. Stream and river bottoms are dredged to produce sand and gravel. As a result, 

the water table that normally supports riparian wetlands may drop, resulting in the 

decrease or elimination of these resources. 

Finally, farmers that settled the arid west eliminated riparian wetlands by draining 

or filling them. More recently, commercial and residential developers have constructed 

facilities both within and adjacent to riparian wetlands. Even when developers minimize 

the direct impact to riparian wetlands, changes in land use may result in the loss of 

13 Goldstein, Jon, and Joan R. Hartman. 1994. The Impact of Federal Programs on Wetlands. Vol. II. U.S. 
Department of the Interior, Office of Policy Analysis. 
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adjacent riparian wetlands. For example, if the development impedes the flow of surface 

or subsurface water to the wetlands, the area may convert to upland. Conversely, if the 

development introduces more surface flow from hardened surfaces, the riparian wetland 

type may change from a wet meadow wetland to one that supports open water habitats. 

Also, the simple landscape disturbance that results from residential and commercial 

development may result in the encroachment of invasive, non-native vegetation species. 

EAST CANYON CREEK AND ITS ASSOCIATED RIP ARIAN WETLANDS 

Historical Condition, Function and Extent of Wetlands Riparian to East Canyon 

Creek in Summit County, Utah 

General Characteristics 

The Upper East Canyon Creek watershed drains approximately 60.8 square miles 

of the Wasatch mountain range in northeastern Utah (Figure 2). This area is commonly 

referred to as Snyderville Basin. The historical path and drainage area of East Canyon 

Creek within Snyderville Basin mimics closely what exists today. The headwaters of 

East Canyon Creek originate near Park City, where it is called McLeod Creek. High 
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elevation snowmelt generates flow at the headwaters, then the stream gains additional 

water from small perennial and ephemeral streams and from groundwater discharge at 

lower elevations in Snyderville Basin. The creek flows north and west through 

Snyderville Basin, and then north again until it reaches the Summit County/Morgan 

County boundary. From that point, the creek flows north to join with the Weber River at 

an elevation of approximately 5000 feet. The Weber River is a tributary to the Great Salt 

Lake. 

Hydrology 

Historically, the water in East Canyon Creek originated as high-elevation snow 

that ran off during spring snowmelt. Peak discharge normally occurred during the spring 

season, March 1 through June 30. Summer thunderstorms contributed some flow to 

tributaries of East Canyon Creek, but they did not supplement the flows more than 

minimally. Springs contributed surface flow via tributaries to East Canyon Creek up to 

amounts of 200 acre-feet per year. 14 Late season base flows were supported by 

infiltration of snowmelt, which recharged the groundwater. Groundwater discharged 

14 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah. 
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directly into the stream channel or into associated riparian wetlands. 15 Precisely 

determining historical stream flows is impossible because stream gauge records have 

been monitored intermittently at best and there are few records before 1982. 

Condrat and Loughlin believe that there is a very close relationship between 

groundwater and surface water resources in the Snyderville Basin. 16 They reference a 

Utah Department of Natural Resources Technical Study that supports the balance 

between the groundwater in the valley fill deposits and consolidated rock, and the surface 

water in streams. The balance exists because part of the groundwater discharge goes to 

streams and part of the aquifer recharge is derived from surface water. Changes in the 

use of surface water or groundwater resources in the basin affect the groundwater -

surface water interaction. An increase in withdrawal of either surface water or ground-

water is ultimately reflected in decreased stream discharge. 17 

15 
Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 

Quality Study. 
16 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah . 
17 Baker, C.H., Jr., 1970, Water Resources of the Heber-Kamas-Park City Area, Northcentral Utah, With 
Emphasis on Ground Water, Utah Department of Natural Resources Technical Publication No. 27, 79 pp. 
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It appears that riparian wetlands associated with East Canyon Creek existed both 

as a result of surface water and groundwater contributions. Therefore, the extent and 

vigor of the wetlands likely varied dependent on the amount of precipitation and 

groundwater levels. 

Vegetation and Wildlife 

Historically, it appears that the vegetation within the riparian wetlands of East 

Canyon Creek consisted mostly of a scrub-shrub layer composed of several species of 

willow that provided shade and structure for aquatic habitat. Below the shrub layer, there 

existed an herbaceous layer composed of sedges, rushes and wetland grasses. These 

wetlands provided the cover, nesting and foraging opportunities necessary to sustain 

many terrestrial mammals such as beaver, river otter, moose, deer, elk and bear. 

Migratory birds such as the Sandhill Crane and Great Blue Heron also utilized the area. 

The creek itself supported a healthy Kokanee Salmon and Brown Trout fishery. 18 

18 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 
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Soils 

Several different soil types existed along the East Canyon Creek corridor in 

Summit County. The NRCS soil maps for this area identify three soil units within the 

immediate corridor (Figure 3). Two of the three soil units are identified as hydric. A 

hydric soil is defined by the National Technical Committee for Hydric Soils (NTCHS) as 

a soil that formed under conditions of saturation, flooding, or ponding long enough 

during the growing season to develop anaerobic conditions in the upper part of the 

profile. In addition, hydric soils are either saturated or inundated long enough during the 

growing season to support the growth and regeneration of hydrophytic vegetation. 19 

Randy Lewis of the Tremonton office of the NRCS believes that these hydric soil units 

have likely existed in the same location and to the same extent since pre-settlement times 

(approximately 1850) because the creek itself has followed approximately the same path 

through the valley. 20 

Map unit 179 is the Wanship-Kovich loam and it is the soil type that supports 

approximately 349 acres surrounding East Canyon Creek (Kimball Creek) as it flows 

north from Quarry Mountain toward Interstate 80. The unit generally exists at elevations 

19 Soil Survey Staff. 1994. National Soil Survey Handbook. USDA Soil Conservation Service, Washington, 
D.C. 
20 Lewis, Randy. Personal Communication. 13 April, 2005. 
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between 5,200 and 8,000 feet. Along East Canyon Creek, Kovich soils are dominant 

over the Wanship soils. The NRCS describes the Kovich soils within this unit as poorly-

drained with a seasonal water table minimum depth of approximately 18 inches. Slopes 

are between O and 3 percent. This unit is a hydric soil. The vegetation that exists within 

the Kovich component of this map unit includes sedge, mountain rush, tufted hairgrass, 

shrubby cinquefoil, white marshmarigold, and willow. 21 

Map unit 127 is the unit in which the creek itself exists as it flows west and north 

between I-80 and the Summit County boundary. It is comprised of approximately 564 

acres. The NRCS has named this map unit the Echocreek-Kovich loam. It generally 

exists at 5,200 to 8,000 feet along stream terraces and floodplains that exhibit slopes 

between O and 10 percent. The soil consists of alluvium derived from sandstone, 

quartzite and shale. Similar to map unit 179, the Kovich loam is entirely dominant over 

the Echocreek soils along the creek in this area. The landform, soil, and vegetation 

description is therefore the same as that described for map unit 1 79. 22 It is a hydric soil. 

21 United States Department of Agriculture Natural Resources Conservation Service. April 15, 2005. 
http://soildatamart.nrcs.usda.gov/ 
22 Id. 
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Map unit 178 is the Wanship loam and it exists in Snyderville Basin to the south 

ofl-80 and to the west of Kimball Creek. The unit is found at elevations between 6,300 

and 7,200 feet along stream terraces that exhibit slopes between O and 3 percent. The soil 

consists of alluvium derived from sandstone and conglomerate. The NRCS describes this 

soil as partially hydric because it generally does not meet the definition of a hydric soil. 

However, a portion of this map unit may include hydric soils. The NRCS recommends 

on-site investigations within this unit to determine whether hydric inclusions occur. In 

general, the unit is described as somewhat poorly drained with a seasonal water depth 

approximately 26 inches. The vegetation that exists within this soil type includes sedge, 

timothy, tufted hairgrass, basin wildrye, field horsetail, meadow foxtail, mountain brome, 

mountain rush, muttongrass, redtop, shrubby cinquefoil, silver sagebrush, slender 

wheatgrass, and sticky geranium. 23 

Function 

In general, the historical functions ofriparian wetlands adjacent to East Canyon 

Creek likely mirrored the functions that exist today, however to a lesser extent. These 

functions include: water quality enhancement, streambank stabilization, aquatic and 

23 Id. 
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terrestrial wildlife habitat, regulation of water temperature in East Canyon Creek, and 

flood flow alteration. 

Extent of Riparian Wetlands 

In the absence of aerial photography or other data from pre-settlement times, I 

utilized the soil survey maps developed in the mid-1990s by the Natural Resource 

Conservation Service (NRCS) to determine the historical extent of wetlands riparian to 

East Canyon Creek within Summit County. Specifically, I examined the soil types 

adjacent to the creek for hydric soil status under the assumption that: 

1. the soil survey maps represent historical conditions; and, 

2. the mapped presence of a hydric soil adjacent to East Canyon Creek is a positive 

indicator for the presence of historic wetlands. 

Hydric soil status applies to two soil types directly adjacent to East Canyon Creek 

between Quarry Mountain and the Summit/Morgan County boundary. These soil types 

are the Wanship-Kovich loam (Unit 179) and the Echocreek-Kovich loam (Unit 127). By 

calculating the acreage within these hydric soil units, I estimated the acreage of riparian 
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wetlands that existed in pre-settlement times. A total of 913 acres of riparian wetlands 

once existed immediately adjacent to East Canyon Creek between Quarry Mountain and 

the Summit/Morgan County boundary. 24 This number represents baseline conditions to 

which I will compare current riparian wetland acreage (Figure 4). 

Existing Condition, Function and Extent of wetlands riparian to East Canyon Creek 

in Summit County, Utah 

The Upper East Canyon Creek corridor has changed significantly since pre

settlement times as a result of a multitude of anthropogenic land use stressors. The 

corridor has been subject to cattle grazing, farming, road construction, water development 

including surface water diversions and groundwater pumping, and within the last 25 

years, rapid urbanization. 

The current path and drainage area of East Canyon Creek within Summit County 

mirrors what existed historically, however the characteristics of the creek and its riparian 

wetlands have changed. Most notably, the flow regime and water quality of the creek as 

24 This acreage includes that which underlies East Canyon Creek. 
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well as the hydrology sources and vegetation of the riparian wetlands have been altered 

over the last 150 years. 

Olsen and Stamp conducted a stream channel classification and assessment of 

riparian conditions of the Upper East Canyon corridor in 2000. Of the 20 reaches studied 

by Olsen and Stamp within the Upper East Canyon corridor, 15 exist between Quarry 

Mountain and the Summit/Morgan County Boundary. The results indicated that the 

upper portions of East Canyon Creek, above Jeremy Ranch25
, are naturally E3 or E4 

stream types. 26 However, Olsen and Stamp documented that five of the seven reaches 

demonstrate active bank erosion, poor riparian condition, floodplain encroachment, 

entrenchment of the channel, impaired floodplain function, and highly embedded 

substrate. Below Jeremy Ranch, between it and the Summit County/Morgan County 

boundary, the reaches are naturally C3 or C4 types.27 The authors documented that these 

reaches demonstrate active bank erosion, floodplain encroachment, poor riparian 

condition, highly embedded substrate, and poor shading. In summary, more than 50 

percent of the entire stream length within the upper corridor is impaired and exhibits poor 

25 Jeremy Ranch is a large residential/golf course development on properties adjacent to East Canyon Creek 
as it turns north from Interstate 80 toward the Summit/Morgan County boundary. 
26 Rosgen D. 1996. Applied River Morphology. Pagosa Springs, Colorado: Wildland Hydrology. 362 p. 
21 Id. 
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channel and riparian conditions. The land uses common to the degraded channel and 

riparian conditions are active agriculture (grazing), high-use recreation, and golf course 

development, with a large impact from the dirt road that runs north from Jeremy Ranch to 

the reservoir in Morgan County. 28 

Hydrology 

Today, in-stream flows in East Canyon Creek originate from natural sources such 

as surface runoff from precipitation events and snow melt, groundwater discharge to 

streams (base flow), shallow seepage from wetlands and contributions from tributary 

streams and springs. 29 However, surface water diversions, irrigation return flows, and 

groundwater withdrawals complicate the local hydrological flows and regime. Olsen and 

Stamp reference a State of Utah Department of Natural Resources Technical Publication 

that documents a number of diversions on the small headwater tributaries to East Canyon 

Creek that are channelized into ditches to facilitate mining and irrigation activities.30 

According to Olsen and Stamp, "water used for irrigation affects peak and base flows the 

28 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 
29 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah . 
30 Brooks L.E., Mason J.L., Susong D.D. 1998. Hydrology and snowmelt simulation of Snyderville Basin, 
Park City, and adjacent areas, Summit County, Utah. State of Utah Department of Natural Resources 
Technical Publication No. 115. 84 p. 
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most in Kimball Creek and the portions of East Canyon Creek upstream of Jeremy 

Ranch". 31 

Because limited historical stream flow data exist to compare with current flow 

data, it is useful instead to understand minimum stream flow goals set by the Utah 

Division of Wildlife Resources (UDWR) and referenced by Condrat and Loughlin32 in 

their flow augmentation study. The UDWR set minimum stream flow goals based 

primarily on minimum flows needed for fish habitat as outlined in the Utah Division of 

Wildlife Resources (1998) aquatic riparian management plan. 33 Within upper East 

Canyon Creek, the goal is a minimum of 6.0 cfs (3.5 cfs in extreme conditions) at all 

times. Existing data for East Canyon Creek collected in 2002 and 2004 (during a drought 

cycle) indicate that flows equaled or exceeded 3.5 cfs 68% of the time and equaled or 

exceeded 6 cfs approximately 27% of the time. 34 Therefore, existing in-stream flows 

have been far less than those necessary for the maintenance of fish habitat. 

31 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 
32 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah. 
33 Utah Division of Wildlife Resources. 1998. East Canyon Creek: Aquatic-Riparian Management Plan: 
Report. 
34 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah . 
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Olsen and Stamp35 reference correspondence between the UDWR and the Park 

City Mayor in 1993 that documents the Division's belief that flow reductions in the creek 

are partially a result of increased groundwater withdrawals associated with rapid 

development in the upper watershed. 36 Groundwater withdrawals are primarily related to 

public water supply and that supply has increased in Snyderville Basin from 1,300 acre-

feet in 1980 to 4,100 acre-feet in 1990. Aquifer tests conducted in Kimball Junction and 

Park City areas found that groundwater withdrawals led to decreased groundwater levels 

and elimination of discharge from nearby springs. 37 

Based on his understanding of the groundwater-surface water interactions along 

East Canyon Creek, George Condrat38 stated that both surface water and groundwater are 

very important to the maintenance of riparian wetlands and the base level flows in East 

35 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 

36 Utah Department of Natural Resources, Division of Wildlife Resources. 1993. Letter from Timothy 
Provan, Director, to Brad Olch, Park City Mayor regarding deterioration of East Canyon Creek and East 
Canyon Reservoir fisheries. 
37 Brooks L.E. et al. 1998. Hydrology and snowmelt simulation of Snyderville Basin, Park City, and 
adjacent areas, Summit County, Utah. State of Utah Department of Natural Resources Technical 
Publication No. 115. 84 p. 
38 George Condrat. Personal Communication. 13 October 2005 
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Canyon Creek. Because in its natural state the creek is primarily a gaining stream39
, the 

loss of riparian wetlands is more a symptom of stream health than a contributor to its 

health.40 As water diversions occur that decrease surface flows, the water table 

supporting the riparian wetlands falls. Therefore, it appears that the diversion of surface 

flows within Upper East Canyon Creek directly affects the extent and vigor of wetlands 

riparian to the Creek. 

Vegetation 

The riparian wetlands that exist today along East Canyon Creek in Summit 

County are primarily a mix of wet meadow and scrub shrub type wetlands. Wetland 

delineators have documented wet meadow herbaceous vegetation such as rushes (Juncus 

sp.), Spikerush (Eleocharis palustris), Reed Canarygrass (Phalaris arundinaceae), 

Brookgrass (Catabrosia aquatica), Water Hemlock (Cicuta maculata), Blue Jacobsladder 

(Polemonium caeruleum), Field Cress (Rorippa curvipes), Arrowgrass (Triglochin 

maritima), Sedges (Carex sp.), Common Monkeyflower (Mimulus guttatus), Large-

leaved Avens (Geum macrophyllum), American Brooklime (Veronica Americana), Water 

39 A gaining stream is one whose surface water elevation is lower than the groundwater table in adjoining 
riparian areas. Therefore, the riparian areas lose hydrology to the stream. 
40 George Condrat. Personal Communication. 13 October 2005 
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Groundsel (Senecio hydrophyllus), and Seaside Buttercup (Ranunculus cymbalaria). 

Surveyors have also documented several types of willow (Salix sp.). 41 

Although in places the vegetative integrity of the riparian wetlands is intact, the 

abundance and vigor of willow communities has declined since pre-settlement times. 

Olsen and Stamp state that "Overgrazing in these areas caused a conversion of riparian 

vegetation, from deep-rooted willows to shallow-rooted pasture grasses, and left the 

streambanks bare (unvegetated) in many reaches."42 

Disturbance within the corridor associated with construction of roads, trails, 

pipelines, and buildings leaves both wetland and upland soils bare and subject to invasion 

by non-native species that can out-compete native species. Altered and depleted 

hydrological regimes weaken existing vegetation and increase its vulnerability to such 

mvas10n. 

41 Pergande, Doyle. 1991. Wetlands of the Snyderville Basin, Wetland Advanced Identification Study and 
Wetland Functional Assessment Interpretive Report. 
42 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 
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The drought of the last seven years has affected the vigor and extent of wetlands 

vegetation as well. Corps regulators and wetland consultants in Summit County have 

noticed that in some riparian wetlands, upland vegetation has replaced wetland vegetation 

and the extent of riparian wetlands has decreased since the drought began. 43 

Wildlife 

The number of mammals and the frequency of visitation to the East Canyon 

Creek corridor appear to have declined since pre-settlement times. River otters, a State of 

Utah sensitive species, once inhabited East Canyon Creek, but are infrequently seen there 

today.44 Nora Shepard, a Summit County Planner, believes that residential development 

along East Canyon Creek in Jeremy Ranch has increased human presence to a point that 

it has affected wetland usage by wildlife such as elk, deer, coyote, rabbits and fox. 

However, Ms. Shepard noted that moose and sandhill cranes appear to have adapted to 

the human disturbance. She also noted that elk are seen less on the hillsides above East 

Canyon Creek than they have been in the past. 45 

43 Whitson, Harriet and Jason Gipson. Personal Communication. 17 June 2005. 
44 Utah Division of Wildlife Resources. Northern River Otter Management Plan. DWR Publication 04-30. 
January, 2005. 
45 Shepard, Nora. Personal Communication. 13 May 2005. 
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At one time, East Canyon Creek was a productive cold-water fishery that 

supported Kokanee salmon and trout. Current summertime conditions are not conducive 

to maintaining a healthy cold-water fishery. Kokanee salmon no longer exist, and 

diminished trout populations are stressed due to high temperatures and low dissolved 

oxygen.46 Because riparian wetlands function to cool stream temperatures, loss of this 

resource directly affects aquatic wildlife. 

Water Quality 

Section 303( d) of the federal Clean Water Act requires every state in the nation to 

periodically prepare a list of all surface waters in the state for which beneficial uses of the 

water are impaired by pollutants. These are water quality limited waterbodies that fall 

short of state surface water quality standards and are not expected to improve within the 

next two years. 

The Utah Division of Water Quality lists the following beneficial uses for East 

Canyon Creek: 

46 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah . 
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1 c. Protected for domestic purposes with prior treatment processes as required by 

the Utah Division of Drinking Water; 

2b. Protected for secondary contact recreation such as boating, wading, or similar 

uses; 

3a. Protected for cold water species of game fish and other cold water aquatic 

life, including the necessary aquatic organisms in their food chain; and, 

4. Protected for agricultural uses, including irrigation of crops and stock 

watering. 

Upper East Canyon Creek in Summit County is listed on Utah's 1998 303d list of 

impaired water bodies. The specific pollutants or stressors are total phosphorus and low 

dissolved oxygen. This segment of the creek has been on the 303d list since 1992 for 

nutrient impairment and is included in the "high priority" group for Utah's impaired 

waters in the 1998 list. 

Olsen and Stamp documented that phosphorus concentrations have been declining 

slightly over the past decade at the existing water quality stations in the East Canyon 

Watershed. These reductions have occurred mostly downstream of a wastewater 
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treatment plant near Jeremy Ranch. Upstream of the plant, Olsen and Stamp found that 

on average, phosphorus concentrations remained relatively stable with occasional spikes 

of very high concentrations in the few years prior to 2000. There is a direct correlation 

between high suspended sediment loads and high phosphorus concentrations. Therefore, 

Olsen and Stamp attribute the spikes to more rampant land disturbance practices during 

that time frame. They determined that the most significant contributions of phosphorus to 

the system come from the golf course in Park City and Jeremy Ranch, the ski areas, urban 

storm water from Park City, and high septic use in alluvial soils of the Silver Creek 

area. 47 

Low dissolved oxygen levels in East Canyon Creek appear to be a result of an 

overabundance of aquatic macrophytes in East Canyon Creek caused by sediment 

accumulation in the streambed, over-widened channel conditions, shallow water levels, 

and a lack of stream shading. These macrophytes deplete dissolved oxygen in the stream 

during the critical low flow season and induce water quality standard violations.48 

47 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study . 
48 Id. 

37 



Soils 

Existing soil conditions are difficult to determine without extensive fieldwork. 

Soils take years to lose hydric soil characteristics when a hydrology regime is altered, and 

relic hydric soil indicators remain intact long after wetland hydrology and/or vegetation 

has been eliminated. For the purposes of this study, I have assumed that although hydric 

soils may persist along the corridor, other wetland indicators such as hydrophytic 

vegetation or saturated soils may not, therefore a given area may no longer support 

riparian wetlands. 

Extent of Riparian Wetlands 

In order to determine the existing wetland acreage riparian to East Canyon Creek 

today, I examined aerial photos dated 2004 and supporting infrared imagery dated from 

the late 1990s (1997-1999). I chose this method because of time limitations and a lack of 

complete field-verified studies that document the presence/absence of riparian wetlands 

along East Canyon Creek. I worked under the assumption that hydric soil units 127 and 

179 represent historical riparian wetlands. I created wetland polygons based on the 

infrared imagery and used those polygons to guide the wetland location and boundary 

determinations on the 2004 aerial photography. All wetland polygons based on infrared 
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imagery did not necessarily overlap with the wetland polygons identified on the aerial 

photos. For example, within the Jeremy Ranch golf course, riparian areas are heavily 

irrigated and that vegetation reflects more infrared than if it was not irrigated. Therefore, 

although these areas appeared highly reflective, I did not include them within wetland 

polygons identified on the aerial photos. Where infrared wetland polygons existed, but 

the aerial photos depicted brown vegetation, I determined that wetlands did not exist. 

Figures 5 (a-e) illustrate 2004 aerial photography with wetland polygons and hydric soil 

units 127 and 179. Figures 6a and b illustrate the infrared imagery and wetland 

polygons that helped guide and support these determinations. It appears that 

approximately 249 acres ofriparian wetlands exist within the study corridor today.49 

This represents a decrease of approximately 664 acres since pre-settlement times. 

This 73 percent reduction in riparian wetland acreage represents a trend of 

wetland loss that is significant within the context of existing poor water quality, declines 

in wetland vegetation and wildlife use, as well as a regional trend in wetland loss across 

the west. Riparian wetlands function to improve water quality, augment late season in

stream flows, and provide aquatic and terrestrial wildlife habitat. Therefore, they are an 

49 This acreage includes that which underlies East Canyon Creek. 
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important consideration in the evaluation of existing degraded conditions within this 

corridor. 

It appears that the reasons for the decline in riparian wetland acreage are primarily 

associated with land use and water management. Specifically, within riparian areas, poor 

land management practices such as overgrazing, high intensity recreation, golf course 

development, and urban construction have negatively affected the extent and condition of 

riparian wetlands. Surface water diversions, increased groundwater withdrawals, and 

trans-basin diversions alter the hydrology of the system, affecting its ability to support the 

historic riparian wetlands that once existed. The relationship between the health of the 

stream and its riparian wetlands is inter-related and each resource depends upon the other. 

EXISTING LITERATURE REGARDING THE EFFECTS OF THE 404 

PROGRAM TO WETLANDS IN THE U.S. 

Many documented studies specifically address the effect of the 404 program on a 

specific region or watershed where the program has been implemented. I reviewed three 

studies in which the authors evaluated 404 projects. The goals of the three projects 
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varied. The goal of two of the studies was to determine mitigation success and provide 

detailed information regarding mitigation practices in Southern California and 

Massachusetts. The goal of the remaining project was to quantify the effect of the 404 

permit process on wetland loss, replacement and substitution in Southern California. The 

authors of each study chose to evaluate time periods ranging from two years to 14 years. 

Each conducted an in-office file review and mitigation site visits in order to determine 

mitigation compliance and success. As a result of the three studies, the authors found 

that under the 404 program, there exists a net loss of both wetland acreage and function. 

In general, the studies provided information for the authors to document a number of 

recommendations to improve mitigation success and avoid future net loss trends. 

Mark F. Sudol and Richard F. Ambrose published a study in order to determine 

mitigation success in Orange County, California. 50 The authors reviewed 404 permit files 

and conducted field assessments of mitigation sites to evaluate the effectiveness of 

mitigation required by the U.S. Army Corps of Engineers for all permits authorized from 

1979 through 1993. They concluded that the Corps authorized 136 hectares (336 acres) 

of impact to waters of the U.S .; however the permittees only enhanced, restored, or 

50 Sudol, Mark F. and Richard F. Ambrose. (2002). The US Clean Water Act and Habitat Replacement: 
Evaluation of Mitigation Sites in Orange County, California, USA. Environmental Management. Vol. 30, 
No. 5, pp. 727-734. 
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created 26 hectares (64 acres) for mitigation. In addition, the authors categorized the 

results of the study by mitigation type (i.e., wetland enhancement, restoration, creation). 

Finally, the authors compared the results of an in-office file review to a qualitative on-site 

mitigation review. There were several instances where the authors found a mitigation site 

to be successful based on the file review, but unsuccessful based on an in-the-field, 

qualitative review. 

In order to conduct this study, the authors screened official files for permits issued 

in Orange County. They examined each file to ensure that the permit action occurred in 

the county, that mitigation was included as a special condition of the permit, and to 

obtain information on hectares of impacts, hectares of mitigation (if applicable), and 

Corps regulatory authority. Subsequent to the office review, the authors conducted 

mitigation site visits to record general site-specific information and to estimate the 

success of mitigation projects using two sets of criteria. These criteria included whether 

the mitigation project was successful based on its compliance with permit mitigation 

requirements, and whether the mitigation project was successful based on a qualitative 

review in the field (i .e., the habitat has similar spatial and species diversity as minimally 

disturbed habitat, and there is wetland or riparian vegetation on site). 
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Stephen C. Brown and Peter L.M. Veneman conducted a study whose primary 

purpose was to provide detailed and statistically robust information about the success of 

current wetlands mitigation practices in Massachusetts. 51 The State of Massachusetts has 

a strict wetland regulation program and a goal to achieve no net loss of wetlands. The 

program uses a local Conservation Commission (CC) to review Notices of Intent (NOI) 

submitted for construction projects that will encroach onto wetlands. The CC is also 

responsible for specifying mitigation requirements, also know as an Order of Conditions 

(OC), and enforcing that mitigation. 

In order to conduct the study, the authors analyzed a random sample of at least 

10% of Massachusetts towns. They contacted each town by mail to request assistance in 

identifying the number ofNOis for projects that involved mitigation between 1983 and 

1994. If a town could not provide this assistance, the authors examined all existing files 

for mitigation data. In addition, they analyzed wetland mitigation plans and OCs for each 

project to determine the level of detail of project design and the mitigation requirements. 

51 Brown, Stephen C. and Peter L. M. Veneman. (2001). Effectiveness of Compensatory Wetland 
Mitigation in Massachusetts, USA. Wetlands, Vol. 21, No. 4, December 2001 pp. 508-518. 
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Subsequent to the office file review, the authors conducted site visits at a random 

subset of mitigation projects to determine if they met performance standards for wetland 

vegetation. In order to analyze the data for statistical significance, Brown and Veneman 

used t-tests to compare means of response variables such as the number of species present 

at mitigation sites and natural wetlands. 

Within 44 towns in Massachusetts, the authors reviewed 3,519 files and 

concluded that the local CC had required mitigation for 319 projects. The authors visited 

114 of the 319 mitigation sites to determine success. They found that 54% of the 

mitigation projects failed to meet the regulatory requirements of the State of 

Massachusetts because 21 .9% were never constructed, 20.2% were too small, 3.5% were 

too dry, 6.1 % were too small and too dry, and 2.6% lacked the necessary vegetation 

cover. Plant communities in mitigated wetlands differed significantly from those in 

wetlands they were designed to replace. 

The authors found that the completeness of the mitigation plans was significantly 

related to the likelihood that a specific replication project was in compliance with the 

wetland regulations. They also found that the mitigated plant communities differed 
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significantly from the natural wetlands. Finally, wetland mitigation designs improved 

over time. 

Because most mitigation sites were either never built or not built large enough, 

Brown and Veneman suggest that regulators can improve compliance simply by ensuring 

that the mitigation projects are built, and built as proposed. Mitigation sites that are not 

designed appropriately can be avoided if regulators conduct on-site inspections during the 

construction process while equipment is still on-site to make revisions. The program 

should require the submittal of complete mitigation plans and ensure that the plans are 

followed. It should also require the submittal of completion certificates. Brown and 

Veneman also suggest that mitigation compliance can be improved if regulators require 

mitigation construction to be completed prior to implementation of wetland impacts. 

Where this is not practical, regulators should require performance bonds. 

Aaron 0. Allen and Johannes J. Feddema tested the effectiveness of the 404 

permit program in preventing a net loss of wetland resources in southern California 
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between the years of 1987 and 1989.52 Their goal was to quantify the effect of the 

Section 404 permit process on wetland loss, replacement, and substitution in a portion of 

southern California. In order to quantify this effect, the authors analyzed wetland areas 

lost and successfully gained through the permit process; the integrated impact of wetland 

substitution; and the spatial distribution of wetland losses and gains throughout the 

region. 

The authors reviewed 75 permits that were authorized under the 404 program in 

the Los Angeles District of the Army Corps of Engineers Regulatory Branch. For each 

permit, the authors reviewed the associated file and documented the wetland area lost per 

project, the type of wetland, the location of the affected wetland area, and the amount of 

required mitigation. In order to assess the compliance rate of mitigation projects, the 

authors conducted field visits for each mitigation site. During each on-site visit, they 

further collected the following information: 

1. Whether the mitigation had been completed in accordance with the original 

mitigation plan; 

52 Allen, Aaron 0. and Johannes J. Feddema. (1996). Environmental Auditing: Wetland Loss and 
Substitution by the Section 404 Permit Program in Southern California, USA. Environmental Management 
Vol. 20, pp. 263-274. 
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2. An assessment of the amount of dead, damaged, and unhealthy vegetation 

present at the site; 

3. An assessment of the amount of groundcover and level of growth at each of 

the mitigation sites; and, 

4. An assessment of the level of invasion by unwanted weeds. 

Based on this information, the authors categorized each mitigation site as complete and 

successful, complete and largely successful, complete and partially successful, 

incomplete and/or unsuccessful, under construction, or not initiated. 

The results of the in-office evaluation indicated that the 404 permit process had a 

direct impact on 80.47 ha of wetlands in southern California within the project area. For 

these impacts, the Corps permit program required a total of 111.62 ha of wetland 

mitigation. After conducting the field assessment and categorizing the mitigation sites 

based on success, the authors rated 32 mitigation sites as successful, nine as 75% 

successful, ten as 50% successful, and five as unsuccessful. The authors found that eight 

projects were under construction and five had not been initiated. For six permits, the 

Corps did not require mitigation. For 111.62 ha ofrequired mitigation, 77.33 ha were 
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completed. Therefore, the southern California region experienced a net loss of 3.14 ha 

based on authorizations of 80.4 7 ha. 

In addition to the wetland loss and gain figures, the authors found that certain 

types of wetlands had been emphasized in mitigation projects. They discovered that 

freshwater wetlands as a category experienced a net loss in area based on mitigation 

requirements alone. They also found that there was a correlation between the size of the 

mitigation project and success rate. Larger mitigation sites (>3.5 ha) were more 

successful than smaller mitigation sites (<3.5 ha). They did not find a correlation 

between success rate and wetland mitigation type. 

The authors suggested that because most wetland permits in the L.A. district at 

that time authorized small projects which required small mitigation projects (<3.5 ha), 

future regulators should consider that the cumulative effects of small authorizations may 

go unmitigated. In order to avoid future net loss trends, Allen and Feddema made the 

following recommendations: 
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1. Improve mitigation monitoring by placing employees in closer proximity to 

project sites; 

2. Increase Mitigation ratios; 

3. Improve the quality of wetland mitigation projects by requiring in-kind 

replacement, providing a more comprehensive regional mitigation program, 

providing more careful screening of permit applications, and developing more 

stringent mitigation requirements for wetland classes that are more difficult to 

replace; 

4. Use mitigation banking where possible to create large mitigation site 

opportunities; 

5. Conduct cumulative impact assessments regularly when many projects are 

authorized in the same general area; 

6. Incorporate cumulative impact assessments in regional planning to guide future 

permit decisions; and, 

7. Plan for mitigation sites on a regional bases. 

These three studies demonstrate specific instances where the 404 program has resulted in 

a net loss of wetlands since 1979. They also establish a trend of net loss within the 404 
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program. Each author documents that failed mitigation is the cause of the wetland loss, 

however the studies do not discuss the significance of the loss within the context of other 

wetland losses resulting from causes outside the jurisdiction of the Corps Regulatory 

Program. 

In order to determine the wetland loss trends specific to Upper East Canyon Creek 

that result from the 404 program, I will document mitigation success for authorized 

projects since 1990. However, in addition, I will attempt to determine the significance of 

these losses within the context of overall historical wetland losses. 

PROTOCOL FOR DETERMINATION OF 404 AUTHORIZATIONS WITHIN 

WETLANDS RIP ARIAN TO UPPER EAST CANYON CREEK BETWEEN 

QUARRY MOUNTAIN AND THE SUMMIT/MORGAN COUNTY BOUNDARY 

Although the Corps Section 404 Regulatory program began in the late 1970's the 

Utah Regulatory Office did not open until 1981. Within the Utah Regulatory Office, 

geographical data exist either in paper files or electronically for the majority of 

authorized 404 wetland fills and for some of the unauthorized discharges since that time. 
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Electronic data are limited however to the years after 1990. Prior to that time, data are 

available only in hard copy from paper files. Within the paper files, there exist only 

minimal data regarding project description, impact acreages, and mitigation acreages. 

Because actual project description, geographic location, and wetland impact acreage is 

not easily available prior to 1990, I have limited the temporal scope of my evaluation of 

404 losses to the past 15 years. 

The tool most available to Corps regulators for the determination of historic 

and/or recent aquatic resource loss is the Regulatory Analysis and Management System 

(RAMS) database. The RAMS database documents project-specific information such as 

the location of the project, the acreage of impact to waters of the U.S., and any mitigation 

requirements. The Corps did not begin to electronically track its wetland fill 

authorizations until approximately 1990 in the Sacramento Regulatory District. Other 

Districts began tracking actions at different times. Mitigation information is not 

consistent in the RAMS database and therefore it is necessary to conduct additional paper 

file reviews for the determination of authorized impacts and mitigation success. 

51 



In order to obtain the information necessary to conduct this evaluation, I reviewed 

the Sacramento District RAMS database for wetland impact authorizations within the 

study area. I also consulted the GIS database, which illustrates the location and size of 

most projects that required 404 authorization within the study area. I finally reviewed 

each project file in order to obtain the following information: 

./ Acreage of wetlands authorized for fill under Section 404; 

./ Acreage of wetlands filled without 404 authorization; 

./ Type of Permit (Nationwide, Individual);53 

./ Type of Development (Residential, Commercial, Government/Social);54 

./ Mitigation acreage and type required ( creation/enhancement/preservation); 

and, 

./ Mitigation Success (yes/no, reason for determination).55 

53 Nationwide Permits are general permits that are authorized across the nation every few years. NEPA 
compliance is conducted for the Nationwide Permit program as a whole so that individual NEPA review is 
unnecessary. The issuance of a Nationwide Permit is normally for impacts ::S0.5 acre and each is assumed to 
have minimal impact. The cumulative impact assessment for the Nationwide Permit program assumes that 
if mitigation occurs for each permit issued, there will be no significant cumulative impact. Individual 
Permits are generally authorized for projects determined to have a more than minimal impact to the aquatic 
environment. 
54 I defined Residential projects to include both single family homes and associated structures (i.e., barns, 
private roads, etc.) as well as subdivisions. I defined Commercial projects to include businesses and I 
defined governmental/social projects to include public services (i.e., wastewater treatment plants, sewer 
lines, public roads, public trails, etc.). 
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I did not conduct a field review to determine mitigation success. Instead, I 

reviewed each permit for mitigation requirements. I then reviewed each file for 

documentation that the mitigation requirements had been met. Such documentation 

included monitoring reports, photographs of completed mitigation work, as-built 

drawings, or Corps project manager written determination of complete and successful 

mitigation. If the mitigation had failed, I documented the explanation provided in the file 

or extrapolated the reasoning from the available information. If the mitigation was 

partially implemented and/or partially successful, I documented these projects as partially 

successful. If the mitigation had been initiated and was in the process of monitoring for 

success, I documented this as pending success. For permits >5 years old, I assumed that 

if no documentation of mitigation existed in the file, it had not been completed. 

Within the last 5 years, the Utah Regulatory Office has authorized three permits 

within the study area. Of these three, it has authorized one permit where project impacts 

occurred prior to mitigation implementation. The permittee has implemented mitigation 

measures, but that mitigation is not yet successful. Similarly, there exist two permits 

authorized within the last month where impacts will be realized prior to the 

55 Project files vary in the amount of written documentation regarding mitigation success. 
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implementation of mitigation measures. Where mitigation is not required prior to the 

realization of wetland impacts, there is a temporal loss of wetlands. In order to document 

the existing status of 404 permits and impacts on the ground, I documented that these 

three projects demonstrate existing wetland fill but no complete or successful mitigation. 

It is important to understand the distinction between compensatory and non

compensatory mitigation. For the purposes of this study, compensatory mitigation results 

in either no net loss or a net increase of wetland acreage and can be accomplished only 

through the creation of wetlands. Non-compensatory mitigation includes enhancement 

and/or preservation activities and results in a net loss of wetland acreage. Because the 

Utah Regulatory Office has no method to determine the functional lift that might result 

from wetland enhancement measures, it is not possible to accurately determine whether 

enhancement activities resulted in a net gain in wetland function. Therefore, for the 

purposes of this study, I have assumed that enhancement and preservation activities 

conducted on existing wetlands result in a net loss of wetlands when compared to those 

impacted. 
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The Utah field office of the Sacramento District authorized a joint general permit 

(GP40) with the State of Utah, Division of Water Rights, Stream Alteration Program. 

These permits authorize the discharge of fill material into waters of the U.S. that occur 

without associated wetland fill. Examples of such activities include the installation of a 

culvert in a stream or the stabilization of a stream bank with riprap material. Although it 

is reasonable to assume that these activities affect riparian wetlands, it is difficult to 

document a direct effect. Therefore, I have not considered these authorizations as a cause 

of wetland loss in this study. Instead, they will be considered for their potential to 

address cumulative wetland losses through mitigation requirements. 

404 AUTHORIZATIONS WITHIN WETLANDS RIPARIAN TO EAST CANYON 

CREEK 

In order to discharge fill material into a water of the U.S., including wetlands, one 

must obtain authorization from the Corps of Engineers under Section 404 of the Clean 

Water Act. The process normally requires a jurisdictional determination and in most 

cases, a water resource delineation. Once the Corps determines that a water resource is 

jurisdictional under Section 404, a permit applicant may approach the Corps for 
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authorization to impact the delineated resource. Under the majority of circumstances, the 

permittee is required to provide compensatory mitigation for his/her impacts to the 

aquatic resource in order to ensure that there is no net loss of this resource. Although 

there is no well accepted method to document a net gain of wetlands outside of creating 

additional acreage, the Utah Regulatory Office often accepts mitigation in the form of 

enhancement or preservation. 

Since 1990, the Corps has authorized 15 projects for the discharge of fill material 

into approximately 7.59 acres of wet meadow wetland riparian to Upper East Canyon 

Creek in Summit County between Quarry Mountain and the Summit/Morgan County 

boundary. These projects are outlined in tabular form in Table 1, and depicted 

graphically by location in Figure 7. Five of the projects were authorized under the 

Individual Permit program, and ten of the projects were authorized under the Nationwide 

Permit program. Of the five Individual Permits, four were authorized for residential 

projects and one was authorized for a government/social project. Of the 10 projects 

authorized under the Nationwide Permit program, 5 were authorized for residential 

projects and 5 were authorized for government/social projects. The Corps required 

mitigation ( creation, enhancement and/or preservation) for all of the Individual Permits 
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and for five of the ten Nationwide Permits. The Corps authorized two of the Nationwide 

Permits under NWP 12 for utility crossings and one under NWP 6 for temporary survey 

activities. These authorizations resulted in the temporary discharge of fill material into 

3.59 acres. Such authorizations normally do not require mitigation because the impacts 

are assumed to be temporary. Therefore, these projects will not be considered with those 

that result in a permanent, direct loss of wetland acreage due to fill. 

Of the ten projects for which the Corps required mitigation, none of the 

permittees provided complete and successful mitigation. Three permittees provided 

partially successful mitigation, three mitigation projects are still pending success, and 

four did not provide any of the required mitigation. In total, 404 permittees permanently 

and directly filled 4.0 acres of wetlands riparian to East Canyon Creek in Summit County 

and provided no successful compensatory mitigation. Permittees did not conduct any 

successful enhancement and preservation activities; and one permittee acquired 1 acre

foot of water for mitigation with a priority date of 1861. Therefore, there exists a 4.0 acre 

net loss of riparian wetlands in the study corridor. This number represents 100% of the 

acres authorized for permanent fill under the 404 program. 
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When an individual fills a water of the U.S., including wetlands, without prior 

authorization, the Corps will administer a notice of violation or a cease and desist order. 

Normally, the Corps will try to resolve the violation by requiring restoration of the 

violation, or the Corps may authorize an After the Fact permit. Without prior 

authorization, individuals filled approximately 3 .48 acres of riparian wet meadow 

wetlands within the study area under seven separate activities. These unauthorized 

discharges are outlined in tabular form in Table 1, and depicted graphically by location 

on Figure 8. Six activities were categorized as residential or commercial development; 

the purpose of the remaining activity is unclear. The Corps authorized one After the Fact 

permit for 0.5 acre of unauthorized fill. Two violators responded to restoration orders 

and removed a total of 1.0 acre of fill. Therefore, of the 3.48 acres total unauthorized fill, 

2.48 acres of fill remains today. Based on file documentation, no mitigation was 

required for the temporal disturbance of 1.0 acres and no mitigation has been required for 

the permanent fill of 2.48 acres. Therefore, as a result of unauthorized fills to riparian 

wetlands, there exists a net loss of 2.48 acres. It is unclear whether the 1.0 acre 

temporarily filled returned to pre-disturbance conditions. 
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In summary, according to existing documentation from the Corps electronic 

database and supporting paper files, the Corps authorized the permanent discharge of fill 

material into approximately 4.0 acres of wetlands riparian to East Canyon Creek for 12 

different projects since 1990. Because the Corps did not require mitigation for all 

projects, enforce mitigation compliance, or require mitigation activities prior to impacts 

there exists a 4.0 acre net loss of wetland acreage. Additionally, without prior 

authorization, individuals filled approximately 3.48 acres of wet meadow wetlands within 

the evaluated area under seven separate activities. Of the 3.48 acres total unauthorized 

fill, 1.0 acre of fill was removed and 2.48 acres of fill remains today. Based on file 

documentation, no mitigation was required for the temporal disturbance of 1.0 acre and 

no mitigation was required for the permanent fill of 2.48 acres. Therefore, there exists a 

net loss of 6.48 acres of riparian wetlands as a result of a discharge of fill material within 

the study area. 

Within 913 acres of historic riparian wetlands along Upper East Canyon Creek 

between Quarry Mountain and the Summit/Morgan County boundary, there exists today 

approximately 249 acres which represents a loss of 664 acres, or 73 percent. Of that loss, 

the 404 program comprises approximately 1 percent. Figure 9 illustrates these losses 
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graphically. Wetland acreage losses may exist as a result of the GP40 program, but these 

losses are not considered here. 

DISCUSSION 

In order to provide context for riparian wetland losses along upper East Canyon 

Creek that occurred under the 404 pro gram, I demonstrated that since pre-settlement 

times, there has been a 664 acre ( or 73 % ) loss of this resource within the study corridor 

due to a variety of causes. This loss represents a downward trend for the riparian wetland 

resource. Of the 664 acre loss, the 404 program contributed 6.48 acres or approximately 1 

percent. Because the losses occurring under the 404 program contribute to the historical 

downward trend of the resource, it appears that pro-active future application of the 

program could address and perhaps eliminate, one source of riparian wetland net losses. 

Under a holistic wetlands mitigation approach, the program could also address other 

sources of riparian wetlands losses. Therefore, it is important to determine: 

1. The likelihood that the activities promoting historical loss will continue in the 

future; 
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2. The limits of 404 jurisdiction relative to these activities; and, 

3. 404 program operating procedures that precipitated a net loss of 6.48 acres of 

riparian wetlands. 

Future stressors to riparian wetlands within the upper East Canyon Creek corridor 

and the applicability of the Clean Water Act 404 program 

In reviewing the causes of historic riparian wetland loss in the upper East Canyon 

Creek corridor, it appears that the most significant causes are grazing, surface water 

diversions, groundwater withdrawals, high recreation use, and construction for urban 

development either adjacent to, or within, riparian wetlands. As demonstrated in this 

study, the activity over which the Corps has the most jurisdiction is the discharge of fill 

into waters of the U.S., including wetlands, associated with residential, commercial and 

government associated development (Table 1 ). 

Grazing 

Although cattle numbers have decreased in the study corridor, some cattle 

continue to graze downstream of Jeremy Ranch as much of this land is privately owned 

61 



or leased by ranchers. Future land-use maps generated by Olsen and Stamp indicate that 

approximately 20% of the study corridor will be utilized for semi-active agriculture 

(grazing). Another 20% will be utilized for either active agriculture or moderate density 

residential with active agriculture. 56 Because there is no discharge of fill material 

associated with cattle grazing in riparian wetlands, the Corps does not maintain 

jurisdiction over this activity under the 404 program. 

Surface water diversions 

Water in the Snyderville Basin is fully appropriated and more water rights have 

been issued than there are water resources during normal and dry years. 57 Historically, 

the majority of surface water diversions were used for agricultural purposes. The current 

and future development trend for surface flows reflects a change in water use from 

irrigation to domestic or municipal uses. Therefore, it appears that surface water 

diversions will continue to stress East Canyon Creek flows and riparian wetlands. 

Depending on the date of original appropriation, some water rights are more 

valuable than others. Utah's water rights system is based on prior appropriation, or "first 

56 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 
57 Id. 
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in time, first in right". Over the course of a year, the Weber River Commissioner 

determines whether surface water diversions by junior appropriators must cease based on 

the amount of water available to senior appropriators. The Commissioner frequently cuts 

off surface water diversions with priority dates of 1870 or later, by the middle of summer. 

During particular drought years, the Commissioner has cut off these rights during much 

of the critical summer period. Water rights dating post-1865 have been cut off for 

periods of a week in some years. 58 Therefore, water rights with older priority dates 

(senior rights) are more valuable than younger priority dates (junior water rights) because 

it is less likely that they will be terminated over the course of the summer. 

The 404 program is limited in its ability to directly influence the effect of surface 

water diversions to riparian wetlands. For a change in point of diversion, a 404 permit 

may be required, but it would likely be outside the scope of analysis for the Corps to 

consider the effect to surface water flows and riparian wetlands if the diversion has been 

utilized historically. 

58 Condrat, George W. and Bill Loughlin. 2005. East Canyon Creek Flow Augmentation Feasibility Study, 
Summit and Morgan Counties, Utah. 

63 



Groundwater diversions 

Although there is an existing moratorium on new groundwater appropriations 

within Snyderville Basin, groundwater pumping may continue to increase in the future. 

Relative to existing groundwater withdrawals, there is potential for additional 

withdrawals because many groundwater rights exist that are not being used. 59 Most 

groundwater development is outside the scope of the 404 program unless it is large scale 

and there are pipelines or large well pads involved. Therefore, it is unlikely that the 

Corps could directly influence the loss of riparian wetlands as a result of groundwater 

development. 

Recreation 

High use recreation within the upper East Canyon Creek corridor will increase in 

intensity as the Park City area grows. The Snyderville Basin Recreation District is in the 

process of planning a master trail system and that system supports several trail bridges 

over East Canyon Creek and trails on slopes above the study corridor. Private developers 

are increasingly required to incorporate trails into subdivisions and commercial 

developments. Where trails cross waters of the U.S. and result in fill, a 404 permit is 

59 Condrat, George. Personal Communication. 13 October 2005. 
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required. Therefore, the Utah Regulatory Office has a significant opportunity to address 

cumulative riparian wetland losses in future permitting processes for trails. 

Urban Development 

When asked about the largest existing stressor to the wetlands riparian to East 

Canyon Creek, Nora Shepard, Summit County Planner, suggested that cumulative 

development exerts the largest pressure on this system. 60 It does not appear that the 

construction of residential and commercial development, and its associated infrastructure, 

will decline in the future. However, Summit County has taken steps in its 2004 General 

Plan and Development Code for Snyderville Basin to change zoning and density 

ordinances to reflect lower density development and consideration of critically sensitive 

resources, including wetlands. 

Parcel maps for the study corridor indicate that 100 percent is currently under 

private property ownership. The majority of lots within Snyderville Basin to the south of 

I-80 are called "Lots of Record". The term Lots of Record is defined as subdivided 

parcels that have existed for :::: 20 years. Current county zoning and density ordinances 

60 Shepard, Nora. Personal Communication. 13 May 2005. 
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do not apply to these parcels, and therefore each lot owner may build on the property 

regardless of subdivision ordinance restrictions. 

Existing zoning ordinances divide remaining lands within the study corridor into 

the following three zoning groups as depicted in Figure 10: 

1. Rural Residential which prohibits development at rates (less than) <1 unit: 20 

acres. If development occurs within wetlands, zoning laws prohibit 

development at rates <1 unit: 40 acres; 

2. Hillside Stewardship which prohibits development at rates <1 unit: 40 acres; 

and, 

3. Mountain Remote which prohibits development at rates <1 unit: 120 acres. 

If zoning ordinances are followed, one should not expect to see development within 

wetlands riparian to East Canyon Creek at a density level any greater than 1 unit: 40 

acres. This assumption excludes Lots of Record to the south ofl-80 in Snyderville Basin, 

where zoning ordinances do not apply. 

66 



The county wrote into its environmental policy that it will seek to identify and 

preserve from development all environmentally Critical Lands within the Snyderville 

Basin. Critical lands include lands within a 100-year floodplain, riparian areas that are 

critical to the maintenance of the hydro logic system, critical wildlife habitat as identified 

by the UDWR, and jurisdictional wetlands identified by the Army Corps ofEngineers. 61 

It additionally stated that development shall not be permitted on environmentally critical 

lands. However in the event that a lot of record contains critical lands, the lot owner will 

develop on the lands not defined as critical within the parcel. For lots that are entirely 

composed of critical lands, the owner will develop in the most sensitive manner possible 

for both access and structure location. 62 Finally, in sections 6.5, 6.6, 6. 7 and 6.8, the 

county states that it will prohibit any development that will significantly alter the natural 

drainage patterns of the land; it will require the protection of all wetlands, streams and 

other waterways from construction impacts; it will require bank-to-bank bridged 

crossings for all roads, trails and driveways within wetlands, floodplains or across 

streams; and it will require adequate buffers in the form of setbacks along all waterways 

and wetlands. 63 

61 Snyderville Basin General Plan, Summit County, Utah. Sections 6.1 and 6.2. December 2004. 
62 Id. Section 6.3 
63 Id. 
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Summit County clearly has an interest in preserving the wetlands within the study 

corridor for the critical functions they provide. Where the zoning ordinances apply, it 

appears that the County Code and Plan strongly support avoidance of wetlands. 

However, the documents do not provide much support for wetland avoidance within Lots 

of Record. Therefore, these lots may be subject to the most development pressure in 

wetlands in the future. 

For the period of study, nine of the 15 Section 404 authorizations in the study area 

accommodated fill into riparian wetlands for the purpose of residential or commercial 

development. Therefore, it is clear that the most significant opportunity for the 404 

program to address cumulative riparian wetland loss lies within urban development 

construction. 

Other indirect sources of wetland loss 

As construction for urban development continues in the future, there will be 

additional, less direct, opportunities for the Corps to affect future wetland loss trends. 

The 404 program regulates many activities where indirect effects to riparian wetlands are 

greater than direct wetland effects. For example, an incorrectly installed pipeline through 
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a wetland can result in drainage of that wetland. An incorrectly sized culvert for a road 

crossing can alter groundwater flows, and the installation of a diversion structure can 

reduce surface water flows that sustain downstream wetlands. Therefore, Corps project 

managers have an opportunity to influence future loss trends by further analyzing 

authorized activities that may appear to be low impact, but in fact may have long-term 

indirect effects. 

The General Permit 40 program is a neglected component of the 404 program that 

warrants attention. The future trend for GP40 authorizations is unclear. However, under 

this program, the Utah Regulatory Office has historically authorized a number of permits 

for work in East Canyon Creek including the installation of rip rap, culverts, bridges, 

pipeline crossings, and water diversion structures, all features that indirectly affect the 

extent and vigor of riparian wetlands. Currently, authorizations under this program do 

not require compensatory mitigation. In order to help mitigate the historical downward 

trend demonstrated for riparian wetlands, the Utah Regulatory Office could effect a 

policy that would identify specific mitigation requirements for certain activities 

authorized under GP40. 
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In summary, the activities that have contributed to the historical loss of riparian 

wetlands within the study corridor will likely continue in the future. The program is less 

limited in its jurisdiction for some activities than it is for others. However, where 

jurisdiction exists, the program can help slow loss trends by evaluating new impacts in 

light of historic losses and developing creative permitting and mitigation strategies. 

404 Permitting process and associated riparian wetland net losses 

Since 1990, the 404 program has authorized 15 projects and managed seven 

violations within wetlands riparian to Upper East Canyon Creek within the study area. It 

authorized the permanent discharge of fill material into 4.0 acres of riparian wetlands 

under the Individual and Nationwide Permit program, and 0.5 acres of riparian wetlands 

under an After the Fact permit. Clean Water Act violations resulted in the permanent 

discharge of an additional 2.48 acres of fill. Permanent, unmitigated fills as a result of 

the authorizations/violations under the 404 program total 6.48 acres, or 0.7% of the total 

historical riparian wetlands once existing. When evaluated within the context of overall 

historic losses, 404 losses represent 1 % of the total loss. 
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Of the 15 projects authorized under the 404 program, the Corps required 

mitigation for ten. Specifically, the Corps did not require mitigation for 5 Nationwide 

Permits, three of which were authorized for temporary fills due to utility line constmction 

or temporary survey activities. Given that the Corps normally does not require 

compensatory mitigation for utility line crossings due to the temporary nature of the 

impact, it follows that the Corps required mitigation for approximately 83% of the 

permanent wetland fills it authorized. The Corps required compensatory mitigation in the 

form of creation for only two of the projects, and accepted enhancement and/or 

preservation as mitigation for the remaining projects. For all mitigation projects, there 

exists a 0% success rate ( this percentage will increase to 3 0% if three permi ttees provide 

successful mitigation under recent authorizations). For those violations documented 

within the study area, 14% were completely restored. 

It appears that within the context of the 404 program, there is a net loss of riparian 

wetland acreage within the study corridor as a result of: 

1. No mitigation requirements; 

2. Lack of enforcement for mitigation projects; 
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3. Corps acceptance of proposals for wetland enhancement and/or preservation as 

opposed to wetland re-establishment or creation; and, 

4. Lack of enforcement and/or enforcement success for unauthorized discharges. 

RECOMMENDATIONS 

The purpose of this study was to establish historical wetland loss trends among 

wetlands riparian to East Canyon Creek in Summit County, and determine the role that 

Section 404 of the Clean Water Act played in that loss. Ultimately, such a study is useful 

only if it can be used to identify future permitting and mitigation strategies to address 

identified wetland loss trends. Therefore, this section will provide recommendations to 

that end. 

The Utah Regulatory Office can creatively manage its 404 program in the study 

area to facilitate a slowing of the established historical wetland loss trend. Although 

some of the losses that contributed to the identified wetland loss trend occurred outside 

the realm of the 404 program, there exists an opportunity under the program to address 

these losses through cumulative impact analysis, emphasis on avoidance and 
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minimization, and targeted mitigation opportunities. However, the Utah Regulatory 

Office must also improve its permitting process in the study area in order to reverse the 

downward trend it has supported since 1990. 

The following recommendations will address: 

1. the manner in which the Utah Regulatory Office can address the causes of 

historical and existing riparian wetland losses under its 404 permitting program; 

and, 

2. Methods to improve the application of the 404 program within the study area. 

Cumulative Impact Analysis 

This study determined that since pre-settlement times, there has been a 73 % loss 

of riparian wetlands within the Upper East Canyon Creek corridor between Quarry 

Mountain and the Summit/Morgan County boundary. Application of the 404 program 

represents 1 % of that loss and contributed to the downward trend of the resource. Section 

404 regulations and Corps policy dictate that project managers must consider cumulative 

losses in the evaluation of new 404 authorizations. Although time consuming, 
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determining historical losses of wetlands using aerial photography is relatively easy. 

Cumulative effects analysis becomes more difficult in the determination of an appropriate 

threshold of loss. The Corps does not offer any guidance on this subject. 

The Utah Regulatory Office has not determined an appropriate threshold for loss 

in this corridor. In order to reverse the 404 wetland loss trend, it is important for the 

Corps to set riparian wetland goals and administer the 404 program to reflect those goals 

within the study area. Specifically, the Corps should work with other resource agencies 

in the State to establish a threshold of wetland loss that is defensible. This threshold 

would ideally be based upon goals already identified for wildlife, water quality, and/or 

other resource functions. 64 

If the desired threshold is lower than what exists today, the Corps may continue 

permitting and enforcing mitigation requirements to reflect historical patterns. However, 

if the desired threshold is higher than what exists today, it may be that within its 

regulatory authority the Corps must emphasize avoidance to a greater extent than it has in 

the past. Furthermore, it should consider whether future permitting should address not 

64 Such goals have already been set in the form of UDWR in-stream flow goals for the fishery in East 
Canyon Creek, and State of Utah Total Maximum Daily Load (TMDL) goals for water quality. 
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only proposed impacts, but cumulative impacts as well. By doing so, the program could 

proactively seek to regain riparian wetland function and/or acreage to meet threshold 

levels. 

Avoidance and Minimization 

The use and enforcement of effective Best Management Practices can address 

wetland loss from an avoidance and minimization perspective. Olsen and Stamp 

identified eight Best Management Practices that they believe will improve conditions of 

the Upper East Canyon Creek and its riparian areas: 

1. Improve the current level of review for all projects that have potential water 

quality impacts; 

2. Implement more effective Storm Water pollution Prevention Plans (SWP3s) for 

construction activities that require UPDES permits; 

3. Increase water quality protection measures in County planning and zoning 

ordinances; 

4. Implementation of stream chann el protection and stabilization; 

5. Improve fertilizer application and restrict use of imported phosphate materials; 
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6. Update/Create Ski Resort Watershed Management Plans; 

7. Improve East Canyon Road; and, 

8. Implement two studies to determine nutrient loads from septic systems and 

propose solutions, and determine shoreline erosion and internal recycling loads at 

East Canyon Reservoir and propose solutions65 

The Utah Regulatory Office should specifically consult BMPs 1,2,4,5, and 7 

when authorizing future riparian wetland impacts within the study corridor. Because 

riparian wetlands filter nutrients to improve water quality and because East Canyon 

Creek is a 303( d) listed water, impacts to riparian wetlands should be rigorously reviewed 

for water quality impacts. Where appropriate, the Corps should ensure that projects it 

authorizes under the 404 program within the study area have effective storm water 

pollution prevention plans in place. Olsen and Stamp66 identified East Canyon Creek 

reaches where stream stabilization practices should be implemented and prioritized. 

They further identify stabilization practices that should be used. The Utah Regulatory 

Office should use these lists to help guide mitigation strategies in the future. Where the 

Corps is involved in permitting activities in existing or new golf courses, it should 

65 Olsen, Darren and Melissa Stamp. 2000. East Canyon Watershed Nonpoint Source Pollution Water 
Quality Study. 
66 Id. 
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consider within its scope of analysis methods to reduce phosphorous loads in the aquatic 

system. Finally, Olsen and Stamp identify East Canyon Road as a prime contributor of 

sediment and phosphorous to the creek. Creative mitigation could incorporate 

improvement of this road to improve the health of the system. 

Mitigation strategies to address the causes of historical losses 

This study identified a number of historical stressors that have contributed to the 

riparian wetland losses within the Upper East Canyon Creek corridor over the past 150 

years. Those stressors include grazing, surface water diversions, groundwater 

withdrawals, high recreation use, and construction for urban development either adjacent 

to, or within, riparian wetlands. 

Although grazing along the corridor has decreased since pre-settlement times, 

future land use maps identify areas that remain vulnerable to the effects of grazing within 

riparian areas. The Corps may not be able to directly influence future grazing practices, 

but it can use mitigation requirements to effect the removal of grazing in riparian wetland 

areas. In coordination with Summit County, the Utah Regulatory Office should identify 

the specific lands subject to grazing and the owners of those properties. In future 
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permitting, it should consider the riparian wetland function that could be gained with the 

removal of cattle grazing and if appropriate, guide permittees toward mitigation strategies 

that would fence vulnerable riparian areas from cattle. 

Surface and groundwater diversions fundamentally affect riparian wetlands in that 

they remove a source of hydrology that is imperative to riparian wetland maintenance. 

Most diversions are not subject to Corps jurisdiction; however opportunities exist to 

utilize mitigation to further the maintenance and/or addition of in-stream flows. For 

example, under the wetland mitigation conditions of Regulatory Permit # 199750131, the 

Corps required the dedication of 1 acre-foot of water to the Swaner Nature Preserve, an 

entity that holds conservation lands with several hundred acres of wetlands to the south of 

East Canyon Creek. This water right has a priority date of 1861 and its seniority protects 

it from the threat of mid-summer restrictions. Where appropriate and affordable for the 

permittee, the Corps could work to further the UDWR in-stream flow goals for East 

Canyon Creek by requiring water right acquisitions for wetland mitigation. 

In order to facilitate the ease of acquiring in-stream flows for wetland mitigation, 

the Utah Regulatory Office should work with the Division of Water Rights to identify 
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individuals/organizations with senior water rights willing to sell. While conducting his 

research for the East Canyon Creek Flow Augmentation Study, George Condrat 

identified an agricultural development within Snyderville Basin that holds significant 

irrigation water rights. 67 Other such holdings may yet exist. 

To provide meaningful protection of in-stream flows, water rights must be held by 

an entity with a conservation mission. However, the State of Utah currently only 

authorizes the Division of Wildlife Resources to hold dedicated rights for in-stream 

flows. Therefore, conservation entities such as Swaner Nature Preserve may in theory 

hold in-stream flows rights, but the water rights are not dedicated to that purpose. As 

such, they are subject to application for other purposes at any time. For any in-stream 

flow mitigation requirements under the 404 program, the Corps should ensure that all 

rights are held by the UD WR. 

Finally, plans currently exist to construct a pipeline to carry water trans-basin 

from the Rockport Reservoir (Weber River) in northeastern Summit County to the 

Snyderville Basin area. George Condrat speculated that the introduction of a new water 

67 Condrat, George. Personal Communication. 13 October 2005 . 
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source to the East Canyon Creek watershed might reduce the demand for groundwater 

withdrawals in the basin. 68 Similarly, surface water right values in the area may fall. The 

Corps could act in several ways to use this opportunity to improve riparian wetlands 

along the Upper East Canyon Creek corridor. Construction of the pipeline will likely 

require 404 authorization. For mitigation, the Corps could require the dedication of 

some of the transported water to in-stream flows within East Canyon Creek. Secondly, 

with a potential reduction in groundwater/surface water demand and value, the Corps 

may be able to more realistically require the dedication of existing water rights to in

stream flows. 

The dedication of in-stream flow rights not only would help reverse the 

downward wetland loss trend, but it also would help ensure the success of riparian 

wetland mitigation projects. Without in-stream flows to support wetland re

establishment or rehabilitation projects, these projects are less likely to be successful in 

perpetuity. 

Gs Id. 
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Unlike grazing and water diversions/withdrawals, recreation facilities such as 

trails require 404 permitting when crossings occur in waters of the U.S. Trail crossings 

have contributed to the historical loss of riparian wetlands in that they require structures 

within the creek and riparian wetlands to facilitate the movement of people and domestic 

animals. Poorly designed crossings influence stream geomorphology, which can result in 

the loss of upstream or downstream riparian wetlands. Additionally, the presence of 

human and domestic animals disturbs wildlife that nest or forage in riparian wetlands. 

Therefore, wherever possible, trails within the stream corridor should be avoided and/or 

minimized. Where a crossing in riparian wetlands must occur, elevated boardwalk 

should be used in order to facilitate the passage of flows and the exposure of vegetation 

to sunlight. Wide-spanning bridges also could be used in order to minimize the effect of 

a crossing to channel stability and riparian wetlands. 

Trails that exist outside of the creek and riparian wetlands contribute sediment to 

the resource if constructed improperly and without the use of Best Management Practices 

(BMPs) to control erosion. Where a trail requires 404 authorization, the Corps should 

ensure that BMPs such as silt fencing and revegetation are required and enforced in trail 

construction on slopes above riparian areas. For trail crossings authorized under the 404 
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program, creative mitigation requirements might include the improvement or elimination 

of other existing trails within the corridor that have contributed to the loss of riparian 

wetlands. 

Based on the 2004 Summit County General Plan and Development Code, it 

appears that the County will provide some protection for riparian wetlands. However, in 

the majority of areas, there still exist zoning ordinances that allow for development at a 

minimum of 1 unit:40 acres. Where zoning ordinances apply, there should be 

opportunity to avoid direct fills to riparian wetlands that result from the construction of 

homes or commercial facilities. However, in order to access homes or commercial 

facilities in uplands, road crossings over waters of the U.S. may be required. Where this 

occurs, the Corps should promote the use of bridges that free-span waters of the U.S. 

Because there appears to be a significant threat to the wetlands that exist within 

Lots of Record, the Utah Regulatory Office should work with the County to gather 

information regarding the location and owners of these properties. Acquisition and 

preservation of these parcels could be a mitigation goal for permits authorized outside 

Lots of Record. Mitigation in the form of preservation normally results in a net loss of 
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riparian wetlands, however where wetlands are under pending development threat, it can 

be appropriate. When impacts are proposed within Lots of Record, the Corps should 

require compensatory mitigation that will result in a documented improvement in 

function on-site. 

The Corps 404 program assumes that fills in wetlands as a result of utility lines or 

survey facilities are temporary and therefore do not require compensatory mitigation. 

However, where pipelines cross wetlands, there exists the potential for wetland drainage 

if trench plugs are not used. 69 Therefore, where the Utah Regulatory Office authorizes 

utility line crossings, it should work with the applicant to ensure that appropriate 

techniques will be used to minimize wetland drainage. In addition, the Corps should 

inspect utility line crossings post-construction to ensure that wetland soils and vegetation 

were properly restored. Similar methods should be used in all permitting for temporary 

structures to ensure that fill effects are not permanent. 

A challenge that the Utah Regulatory Office faces in permitting across the state is 

the identification of conservation organizations willing to accept conservation easements 

69 Normally trench plugs are clay (or other impermeable substance) blocks backfilled into trenches to 
ensure that the trench dug for installation of a utility line does not drain the water of the U.S. through which 
it is installed. 
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on mitigation properties. Specifically, because mitigation properties can be small and not 

contiguous to one another, it is logistically difficult and expensive for conservation 

organizations to manage these properties. Instead of approaching conservation 

organizations for management after a mitigation project has been identified, the Utah 

Regulatory Office should work pro-actively with organizations to identify strategic 

parcels that exist contiguous to other holdings. A map of such parcels could be used to 

identify potential mitigation projects in future permitting. 

Methods to improve the application of the 404 program within the study area 

It appears that application of the Section 404 program has resulted in a net loss of 

wetland acreage riparian to East Canyon Creek in Summit County, Utah. The reasons for 

this net loss include: 

1. No mitigation requirements; 

2. Lack of enforcement for mitigation projects; 

3. Corps acceptance of proposals for enhancement and/or preservation as 

opposed to wetland re-establishment, rehabilitation, or creation; and, 

4. Lack of enforcement and/or enforcement success for violations. 
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Where wetland impacts are authorized in the future within the study corridor, 

ensuring the application of compensatory mitigation requirements will be imperative to 

avoid further net loss. The Utah Regulatory Office should further consider whether 

future permitting should address not only proposed impacts, but cumulative impacts as 

well. An effective strategy would be to require both compensatory mitigation for project

specific impacts and historic cumulative losses. Historic cumulative losses could be 

mitigated with the acquisition of in-stream flow rights, removal of grazing along the 

riparian corridor, and the elimination or rehabilitation of trails/roads within riparian 

wetlands. 

Under the GP40 program, stream alterations are approved that affect stream 

channel stability and morphology, which consequently affect riparian wetlands. A 

compensatory mitigation policy for the GP 40 program does not exist, and neither the 

Corps nor the State consistently requires compensatory mitigation. The Utah Regulatory 

Office should enact a policy to require mitigation for such impacts that incorporates the 

acquisition of in-stream flows, revegetation projects, and grazing removal in the study 
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corridor. A GP40 mitigation policy could contribute significantly to the re-establishment 

of riparian wetlands and furthermore address historic losses. 

Requiring compensatory mitigation is futile if mitigation success will not be 

enforced. Because the success rate for mitigation projects since 1990 is 0%, the Utah 

Regulatory Office should prioritize mitigation compliance above the authorization of new 

permits until the overall mitigation success rate is at least greater than the failure rate. 

For all future authorizations within the study corridor, the Utah Regulatory Office should 

require the implementation of mitigation prior to wetland impacts in order to ensure 

success and to decrease the amount of time project managers allocate to mitigation 

compliance. Furthermore, permittees would have a much greater incentive to initiate and 

complete mitigation requirements. 

Since 1990, the Corps has authorized riparian wetland creation for 2 of 10 

projects where mitigation was required. It is typically more difficult to create a 

successful wetland in an environment where none historically existed, than to rehabilitate 

wetlands in an area where they already exist or re-establish wetlands where they 

historically existed. Therefore, in order to improve mitigation success, the Utah 
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Regulatory Office should only rarely authorize wetland creation as compensatory 

mitigation. 

The application of wetland enhancement as a mitigation measure addresses the 

likelihood of failure attributed to wetland creation projects, but its proponents often lack 

the insight necessary to propose enhancement that will result in an increase in wetland 

function. For example, a permittee may propose wetland enhancement for mitigation in 

the form of revegetation or noxious weed removal, but it is rare that he/she has evaluated 

the riparian wetland to determine the true cause of stress. The true cause of stress may be 

inadequate hydrology and therefore revegetation or noxious weed removal will contribute 

little to the improvement of the wetland. 

In order to empower the successful compensation of riparian wetland impacts 

within the study corridor, the Utah Regulatory Office should guide permittees toward 

mitigation that results in the rehabilitation or re-establishment of existing or prior

existing wetlands. It should furthermore require permittees to provide a thorough, well

researched analysis of the sources of stress that have either degraded or eliminated 
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riparian wetlands. Permittees must propose mitigation that addresses the cause of 

identified stressors in a meaningful way. 

Meaningful mitigation should result in an increase in wetland acreage or wetland 

function. However, an increase in wetland acreage is easier to document than an increase 

in wetland function because there is no well-accepted functional assessment model for 

riparian wetlands. Therefore, the Utah Regulatory Office should develop a rapid wetland 

assessment tool specific to riparian wetlands that could be utilized to document the 

existing wetland function/condition, as well as the post-project functional lift derived 

from mitigation measures. 

Thirty-eight percent of documented riparian wetland losses in the study corridor 

are a result of unauthorized activities. Therefore, the enforcement and resolution of 

unauthorized discharges is imperative to the reduction of wetland losses. Because the 

Corps has few tools to enforce and resolve violations, the Utah Regulatory Office should 

work cooperatively with Summit County and the Park City community to encourage 

Clean Water Act compliance. Summit County planners have worked with the Corps in 

the past to provide disincentives for violators. For example, Summit County has 
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withheld grading permits when Clean Water Act violations exist on a piece of property. 

Other Corps project managers have worked with other counties to document violations on 

parcel deeds. Thus, when properties change hands, the Clean Water Act violation is 

passed on to the new owner. Finally, the Park City community exists because of the 

attraction provided by the area's natural resources. Local media has historically been 

very interested in projects that affect the natural environment. It should be used to 

publicize projects that result in benefits to the natural environment as well as detriments 

to the natural environment. 

As the only agency that regulates activities within Utah wetlands, the Utah 

Regulatory Office has a unique opportunity to influence the riparian wetland loss trend 

that exists within the Upper East Canyon Corridor. Based on the direction given by 

Congress regarding the evaluation of cumulative impacts to the aquatic resource, the 

Corps would be justified in the consideration of historic riparian wetland losses in its 

decision making. 
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Table 1. Permits and Unauthorized Discharges (Violations) 
Corps ID Project Name Acreage authorized/Wetland Type Category of Permanent or Type of Mitigation Mitigation Acreage & Type Required Success 

Actlvitv Temoorarv Fill DeveloDment Reau Ired 
199100130 Roger Lefevre 0.12 ac riparian wetlands adjacent to Kimball Creek for IP Permanent Residential Yes Amount unclear/Enhancement&Preservation Partially successful ; 

road crossing to upland sites Documentation exists that 
some shrubs were 
planted. 

199250333 Garv Acord 0.06 ac IP Permanent Residential Yes 2.8 acres/Enhancement No 
199250340 EC Wastewater TxPnt 0.44 ac riparian wet meadow wetland riparian to ECC IP Permanent Governmental Yes 1.2 acres/Enhancement Partially successful ; 

Appears that plantings 
done, but no monitoring 
reports 

199450124 iJensen Prooertv CRLot1 0.03 ac NWP14 Permanent Residential No 0 NIA 
199550008 Henderson/300 West 0.37 ac to wet mdw. IP Permanent Residential Yes 4.08 acres/ Enhancement & Preservation No documentation that 

work was done 
199550652/199100130 Michael Pack Barn 0.063 ac wet mdw. IP Permanent Residential Yes 0.7 acres/Enhancement No documentation that 

work was done 
199750131 Dunford 2.02 ac wet meadow NWP26 Permanent Residential Yes 2.58 acres/Preservation; 1 acre-foot water No; Yes 

richt 
199950537 ISRSID Sewerline 0.84 ac wet meadow/tribs to K. C. NWP12 Temcorarv Govermental No 0 NIA 
199950664 . c:nrina Creek Lofts 0.23 ac wet meadow ad i. to Soa Crk . NWP39 Permanent Residential Yes 0.23 acres/Creation No 
200050227 Trail crossing Spring Creek 0.0024 ac rip wetlands (Phar/Juar/Scac/Saex)/205 If NWP18 Permanent Governmental No 0 NIA 

Serina Creek 
200450207 Highland Dr. Ext 0.15 ac wet meadow wetland, rechannel ditch NWP 14 Permanent Governmental Yes 0.11 acres/Creation; 1000 linear feet of "Pending success 

stream/Enhancement 
200450254 Treasure Mountain Estates, Lot 6 0.25 ac wet meadow NWP39 Permanent Residential Yes 0.64 ac/Enhancement; 1.31 ac Preservation "Pending success 

Olsen Prooertv 
1200450401 i=r-anvcn Survev & Sewerline 0.25 ac wet meadow NWP6 Temoorarv Governmental No N/A NIA 
1200450401 Ecanvcn Survev & Sewerline 2.5 ac wet meadow NWP12 Temcorarv I Governmental No N/A NIA 
200550236 Treasure Mountain Estates, Lot 4 0.25 ac wet meadow NWP39 Permanent Residential Yes 2.58 ac Preservation "Pending success 

TOTALS: 15 projects 4.0 ac permanent impact/3.59 ac temporary impact 15 authorizations Permanent 12 Residential: 9 Yes: 10;No: ! Creation: 0.34 ac; Enhancement: 9.42 ac; Full Mitigation Success: O; 
Temporary: 3 Governmental: 6 Preservation: 9.28 ac; Acqulstion 1 ac-ft Partial Success: 3; 

water Pendina success: 3 

Corps ID Project Name Acreage of VlolatlonfType Category of Permanent or Type of Removal Removal Amount Required Successful? 
Actlvitv Temnorarv Fill Develonment Reaulred? 

199250051 Robert Blum Prooertv 0.8 acres VIO Permanent Residential No Not reauired Not Reauired 
199250333 Garv Acord VIO· 1 acre/After the Fact oermit: 0.5 acre VIO/ATF Permanent Residential Partial 0.5 acres fill Partial 
199550481 Summit Self Starace Exoanslon 0 5 ac rio wet meadow/scrub/shrub Fill in wet meadow VlO Permanent Commercial Yes 0.5 acres fill Yes 
199950357 T errv Violation 0.10 ac rioarian wm next to Kimball Creek VlO Permanent Residential Yes 0.1 acresfill No 
200350418 Neilson Violation 0.10 acre wet meadow VlO Permanent Residential Yes 0.1 acres fill No 
200350482 Red Barn Nurserv VIO: 0.5 ac sora and wet meadow VlO Permanent Commercial Yes 0.5 acre fill Partial 
200350416 Bitner Ranch Violation 0.48 ac riparian wetland VIO Permanent Unclear Yes 0.48 ac fil l No 

TOTALS: 7 Unauthorized Discharges 3.48 acres unauthorized fill Permanent 7 Residential: 4; Yes: 5; No: 2.18 ac fill removal required Yes: 1; No: 3; Partial: 2 
Commercial 2: 1 Partial: 1 N/R: 1 
Unclear: 1 

• Pending Success= permit was issued within last year, impacts realized prior to mitigation implementation, and applicant is either in process of implementing mitigation requirements or conducting monitorina 
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Figure 2: Weber River watershed and Upper East Canyon Creek sub-watershed 
(Snyderville Basin) 
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Figure Sa: 2004 Extent of wetlands riparian 
to East Canyon Creek within the study area. 
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Figure Sb: 2004 Extent of wetlands riparian 
to East Canyon Creek within the study area. 
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Figure Sc: 2004 Extent of wetlands riparian 
to East Canyon Creek within the study area. 
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Figure 5d: 2004 Extent of wetlands riparian 
to East Canyon Creek within the study area. 
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Figure 5e: 2004 Extent of wetlands riparian 
to East Canyon Creek within the study area. 
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Figure 6a: Supporting infrared imagery 
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Figure 6b: Supporting infrared imagery 
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Figure 8: Unauthorized discharges in wetlands f 
riparian to East Canyon Creek within 

the study area 
N lliillia Soil #127 (564 Acres) 
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Figure 9: Riparian Wetland Losses 
Authorized under Section 404 of the Clean 

Water Act within the Context of Overall 
Historical Losses 

D Historical Wetland 
Loss (664 acres) 

• Losses originating 
under the 404 
Regulatory 
Program (6.48 
acres) 

• Remaining 
Wetlands (249 

Total Historical Wetland Acreage = 913 acres acres) 
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