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Chapter 1 - Purpose and Need for 
Proposed Action 

1.1 Introduction 

City of Moab (City), under the direction and funding of the State of Utah Department 
of Environmental Quality (DEQ), Division of Water Quality, is proposing to relocate 
the existing wastewater treatment plant to an adjacent parcel.  The existing 
treatment plant is located at 1070 West and 400 North in Moab, Utah. The proposed 
location is directly to the south of the existing plant, on the southwest corner of 400 
North and Stewart Lane, in Moab, Utah. The proposed parcel is currently owned by a 
private landowner.  
 
The current treatment plant is approximately 3.5 acres in size and services all of 
Moab City as well the Grand Water & Sewer Service Agency (GWSSA). The City owns 
and operates the treatment plant and GWSSA contracts to send its collected 
wastewater for treatment and disposal. The new parcel with be approximately equal 
in size and will have the ability to treat additional wastewater as the City of Moab 
and GWSSA continues to grow in population.    
 

Project Purpose and Need:  The purpose of relocating the wastewater treatment 
plant is to replace aging infrastructure and improve water quality discharge to the 
Colorado River and adjacent wetlands. As population continues to grow within the 
Moab City boundaries as well as the Grand Water & Sewer Service Agency, the 
treatment system will need to meet future wastewater treatment demand due to 
population growth, meet the state and federal environmental regulations, and to 
protect the facility from a 100-year flood event.  
 
An Environmental Assessment will be prepared in compliance with the National 
Environmental Policy Act of 1969 (NEPA) to provide a decision-making framework 
that: 1) analyzes a reasonable range of alternatives to meet the project objectives; 2) 
evaluates potential issues and impacts to the new treatment plant location 
resources and values; and 3) identifies mitigation measures to lessen the degree or 
extent of these impacts. 

1.2  Background 

The Moab Wastewater Treatment Plant WWTP was initially constructed in the late 
1950s to provide primary treatment of domestic wastewater for the Moab area.  A 
secondary treatment process was added in 1967.  Additional modifications and 
expansions have been completed over the life of the plant, including the latest 
expansion that was completed in 1996.  The WWTP treats wastewater from the City 
of Moab (City) and the Grand Water & Sewer Service Agency (GWSSA).    
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The City owns and operates the WWTP and GWSSA contracts to send its collected 
wastewater for treatment and disposal.  
 
The Moab and GWSSA area wastewater treatment and disposal needs have been 
met by the WWTP for many years.  However, population growth and rising tourism 
visitation have resulted in increased biological loading to the WWTP which have 
exceeded its capacity to reliably treat influent wastewater to meet State of Utah 
effluent discharge standards.  Upgrades to the biological treatment process are 
necessary to ensure full compliance with the facility discharge permit.  Additionally, 
portions of the plant are over 55 years old and require renovation or replacement in 
order to provide continued reliable service.    

1.3  Purpose of and Need for Action 

The purpose of relocating the wastewater treatment plant is to replace aging 
infrastructure. The Project is needed to and improve water quality discharge to the 
Colorado River and adjacent wetlands as well as reduce maintenance of the facility. 
 
As population continues to grow within the Moab City boundaries as well as the 
Grand Water & Sewer Service Agency, the treatment system will need to meet future 
wastewater treatment demand due to population growth, meet the state and federal 
environmental regulations, and protect the facility from a 100-year flood event. 
 
Current annual average daily wastewater flows to the WWTP are 1.1 MGD.  The 20-
year daily flow projections, based on Utah Governor’s Office of Management and 
Budget annual growth rate for Moab and surrounding areas, are 1.47 MGD annual 
average, 1.69 MGD peak month and 3.32 MGD peak hourly.  This is approximately 
1.5 times the current demand.  For 20-year planning purposes, the table below 
shows the projected flow need for an upgraded or new WWTP/WRF.  
 
 

Table 1 
Flows and Seepage Loss 

20-Year Wastewater Design Criteria 
 

Parameter Value 
Average Annual Daily Flow 1.5 MGD 
Peak Month Flow 1.75 MGD 
Peak Hour Flow 3.38 MGD 

 
Note: The flows are calculated in million gallons per day (MGD). 
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1.4  Scoping 

The Proposed Action was presented to the public and cooperating agencies through 
mailings.  Letters were sent to 10 property owners within 1,000 feet of the project 
site, and 24 municipal, county, State of Utah, and Federal agencies.  The letters invited 
the recipients to provide comments via a written response. A copy of the letter and 
area map area included in (Appendix D). 
 
Comments were accepted by standard mail and electronic mail.  Using the comments 
from the public and other agencies, the project team identified and considered 
issues of public concern, which are included in Appendix E Public Comment 
Summary. A total of one public (local resident) letter was received and one agency 
letter (Utah Division of Forestry, Fire and State Lands) was received. 

1.5  Permits, Licenses, and Authorizations 

Implementation of the Proposed Action may require a number of authorizations or 
permits from municipal, county, state and Federal agencies.  The City would be 
responsible for obtaining all permits, licenses, and authorizations required for the 
Project.  Potential authorizations or permits may include those listed in Table 1-2 
and others not listed. 
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Table 1-2 
Permit and Authorization 

 

Agency/Department Purpose 

Utah Division of Water Quality Utah Pollution Discharge Elimination 
System (UPDES) Permit for dewatering. 

Utah Division of Water Quality Storm Water Discharge Permit under 
Section 402 of the Clean Water Act (CWA) if 
water is to be discharged as a point source 
into the Colorado River or other natural 
streams or creeks. 

State of Utah Department of Natural 
Resources, Division of Water Rights 
(DWRi) 

Stream Alteration Permit under Section 
404 of the CWA and Utah statutory criteria 
of stream alteration described in the Utah 
Code.  This would apply for impacts to the 
Colorado River or other natural streams or 
creeks during Project construction. 

Utah State Historic Preservation 
Office 

Consultation pursuant to Section 106 of 
the National Historic Preservation Act 
(NHPA), 16 USC 470. 
USC 470. United States Fish and Wildlife 

Service 
Consultation pursuant to Section 7 of the 
Endangered Species Act if impacts occur to 
the Colorado River or a taking of the Yellow-
billed Cuckoo. 

United States Army Corps of 
Engineers (USACE) 

A USACE permit in compliance with 
Section 404 of the CWA may be required if 
waters of the United States are proposed to 
be filled or dredged as part of the Project.  

Grand County A building permit or other planning 
documents may need to be obtained prior 
to construction. 

FEMA New map revision may be necessary to 
remove the Proposed Action from the 100-
year floodplain. 

1.6  Related Projects and Documents 

1.6.1  Moab Wastewater Treatment Plant Facilities Master Plan 

In February 2015 Moab City has contracted with Bowen Collins & Associated 
(BC&A) to assist in the evaluation and master planning of the Moab WWTP. The 
objectives of the Wastewater Treatment Facility Plan were:  

 Evaluate improvements necessary for the Moab WWTP to meet current and 
future water quality discharge requirements.  
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 Develop a plan for the City to reliability and effectively meet the City’s 
current and future wastewater needs due to increase in population and 
tourism.  

 Develop preliminary cost estimates for recommended alternatives.  

 Provide an implementation plan.  

 Provide documentation necessary to begin the approval and funding 
process.  

1.7  Scope of Analysis 

The purpose of this EA is to determine whether or not the State of Utah should 
authorize, provide funding, and enter into an agreement with the City to relocate the 
existing Moab City Wastewater Treatment Facility to an adjacent property.  That 
determination includes consideration of whether there would be significant impacts 
to the human environment.  In order to relocate the existing wastewater treatment 
plant, this environmental study must be completed and a state level Finding of No 
Significant Impact (FONSI) must be issued.  Analysis in this environmental study 
includes temporary impacts from construction activities and permanent impacts as 
a result of the facility relocation. 

1.8  Document Organization 

This study consists of the following chapters: 

  1.   Purpose and Need for Proposed Action 

  2.   Alternatives 

  3.   Affected Environment and Environmental Consequences 

  4.   Environmental Commitments 

  5.   Consultation and Coordination 

  6.   References 

  7.   Preparers 

  8.   List of Acronyms 

  9.   Figures 

10.   Appendices 
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Chapter 2  Alternatives 

2.1  Introduction 

This chapter describes the features of the No Action and Proposed Action 
Alternatives, and presents a comparative analysis.  It includes a description of each 
alternative considered.  This section also presents the alternatives in comparative 
form, defining the differences between each alternative. 
 
The City of Moab is in the process of requesting funding and authorization to 
relocate the existing wastewater treatment facility.  The incoming 24-inch gravity 
sewer line to the facility and discharge location to the Colorado River would remain 
the same, the new facility would tie into the existing pipe infrastructure and would 
only be relocating the wastewater facility.  The old facility would be demolished 
and the site would remain as open space. 
 
The current facility treats an average daily flow of 1.1 MGD and has the maximum 
capacity of treating a peak flow of 3.1 MGD. It is projected that in 20 years that 
average daily flow will be 1.5 MGD with a peak flow of 3.38 MGD. The facility also 
receives and treats septage. Septage is received from homes and other areas that are 
not connected to the sewer system. They are placed in below surface containments 
that are periodically pumped out when full, and transported to the treatment 
facility. These septage areas are typically located at recreational areas and operated 
by septage vendors. Driller man-camps also deliver septage to the facility. The 
septage volume received by the Moab WWTP has increased in recent years and is 
now estimated at approximately 1.2 million gallons per year. This increase is due to 
more tourism and visitors to the Canyonlands area. The Moab WWTP is the only 
septage receiving facility in the area.  

2.2  No Action Alternative 

Under the No Action Alternative, the WWTP would not be relocated.  The WWTP 
would continue to receive and treat wastewater with no change. The City’s 
maintenance and inspection activities would continue, including cleaning, 
monitoring, and inspection.   
 
This alternative would not provide for nutrient removal, would not create needed 
additional capacity for future growth and may not allow existing conditions to 
continue due to effluent discharge exceedances (violations) that have occurred in 
recent reporting cycles. The aged condition of the existing facilities may also 
contribute to making continued reliable operation of the plant more difficult over 
time.  
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2.3  Proposed Action Alternative (Preferred) 

The Proposed Action Alternative consists of relocating the existing WWTP to a 
privately owned parcel of land located immediately south and across 400 North 
Street from the existing facility. By relocating to a new parcel, it will provide 
opportunity to construct a new, updated facility that will have sufficient space for 
the necessary facility upgrades, help maintain a buffer from surrounding properties, 
and also provide opportunity to construct the new WRF outside of the 100-year 
floodplain. The existing WWTP will be demolished and the parcel which it resides 
upon will be kept as city owned open space.  
 
The new WRF would consists of the following structures: 

1. Headworks and Influent Pump Station 

2. Sequencing Batch Reactors 

3. Equalization Basin 

4. UV Disinfection Facility 

5. Filters (Future) 

6. Solids Holding Basin 

7. Solids Dewatering Building 

8. Administration, Maintenance, Electrical Building 

9. Standby Generator 

10. Future Sequencing Batch Reactor 

 

2.3.1 Construction Schedule and WRF Operation During 
Construction 

Facility construction is anticipated to be staged, or phased, to permit construction of 
currently needed treatment capacity and performance with allowance for projected 
future growth. Additional growth and/or increased treatment requirements will be 
accommodated in the future by construction of additional facilities and/or 
modification of existing ones. Effluent discharge permit requirements, population 
and visitation trends, development of improved technologies and other factors will 
influence how and when such changes are accomplished. A staged construction 
approach will be used for this project. 

 

Additionally, impacts to Yellow-billed Cuckoo habitat should be taken into 
consideration during the construction phasing of the project. Site clearing of Yellow-
billed Cuckoo habitat is not allowed to occur between June 1 and August 31. The site 
must also be cleared of vegetation prior to January of the upcoming year to 
minimize impacts to migratory birds as part of the Migratory Bird Treaty Act.   
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2.3.2  WRF Construction Procedures 

2.3.2.1 Construction Sequence 

Construction would likely occur in the following sequence: 

1. Construct or improve needed access roads 

2. Clear and grade parcel 

3. Import construction materials 

4. Clean up and restore areas disturbed by construction 

5. Vegetate site to provide screening to adjacent landowners 

2.3.2.2  Clear and Grade Parcel 

The new parcel would be excavated and graded to provide a level base for 
installation of the structures.  All excess material would be disposed within the 
existing parcel.  Much of the excavated material could be used for backfill and would 
be disposed along perimeter of the parcel to protect the site from the 100 year 
floodplain.   

2.3.2.3  Facilities Installation 

The materials for the facilities would be transported from the manufacturer to the 
work site by flatbed trucks and/or specially outfitted loaders.  A crane will be used 
for the construction of the larger structures. Needed backfill material would be 
imported from available commercial sources.  Typically, backfill would be 
mechanically compacted with a vibratory compactor. 

 
Following construction, the contractor would remove all debris.  Spoil in work areas 
would be spread evenly to blend with contours and maintain local drainage patterns 
with the exception of a berm that would be constructed along the perimeter to 
protect the facility from the 100 year floodplain.  

2.3.2.4  Quality Control Procedures 

After backfilling and all construction work are completed; the contractor would 
ensure quality control of construction through visual inspection and testing of the 
facilities.  After testing the facility, the WRF can begin operations. 

2.3.2.5  Construction Staging Areas 

The new WRF parcel would also be used as the construction staging area. The 
staging areas would be used for equipment staging, construction personnel 
vehicular parking, and occasional materials stockpiling. 

2.3.2.6 Operation and Maintenance 

Operation of the WWTP after construction would remain essentially unchanged 
outside of the newly constructed facility. Wastewater will enter through a 24 inch 
pipeline and exit through the existing 24 inch pipeline to the Colorado River. 
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2.3.2.9  Land Disturbance 

The new parcel area is approximately 5 acres in size.  The construction activity and 
staging would be confined to the 5 acre parcel or the existing WWTP location. It is 
anticipated at the end of the construction of the new WRF, the old plant will be 
demolished and the site will be restored with native grasses and trees and left as 
open space. 

2.3.9.10 Transportation Requirement 

Construction transportation route for the project will be 400 north which connects 
from Main Street or Highway 191 directly to the WWTP.  Transportation to the 
Project would follow this route to and from the project site daily by construction 
crew. It is anticipated that heavy equipment would remain staged on site unless 
materials are being transported to the site by a dump truck or concrete truck. When 
demolition of the existing WWTP occurs, dump trucks will travel along 400 North to 
an approved disposal site. 

2.3.9.11 Standard Operating Procedures 

Standard Operating Procedures (SOPs) would be followed (except for unforeseen 
conditions that would require modifications) during construction and O&M of the 
Project to avoid or minimize adverse impacts on people and natural resources.  The 
SOPs and features of the Proposed Action have been formulated to avoid or 
minimize adverse impacts.  Chapter 3 presents the impact analysis for resources 
after SOPs have been successfully implemented. 

2.4  Comparison of Alternatives 

The suitability of the No Action and Proposed Action Alternatives were compared 
based on four objectives identified for the project.  The objectives are: 

1. Meet future WRF demands 

2. Comply with state and federal environmental regulations 

3. Protect the WRF from the 100-year Flood 

4. Upgrade Aging Facilities 

 
As shown in Table 2-4, the No Action Alternative did not meet any of the 
Project’s objectives while the Proposed Action Alternative met all four objectives. 
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Table 2-4 
Comparison of Alternatives 

 

Project Objective 
Does the No Action 

Alternative Meet the 
Objective 

Does the Proposed Action 
Alternative Meet the 

Objective 

Meet future WRF demands No Yes 

Comply with state and federal 
environmental regulations 
 

No Yes 

Protect the WRF from the 100-year 
Flood 
 

No Yes 

Upgrade Aging Facilities 
 

No Yes 

 

2.5  Alternative Considered and Eliminated From the 
Study 

The following alternative was evaluated but eliminated because it did not meet the 
purpose or need for the Project. 

2.5.1  Modification and/or Expansion of Existing Treatment Plan 

Modifications to and expansion of the existing plant facilities could provide both 
performance and capacity increases relative to meeting BOD5 and TSS discharge 
limit requirements, however, it’s existing location would remain a threat to a 100-
year flood. Additionally, significant changes in removal of phosphorous and nitrogen 
would not occur as the existing plant is not equipped or suited for these purposes. 
Removal of nutrients biologically requires other processes and equipment which 
would yield much the existing plant facilities non-functional. 
 
Additionally, the age and condition of the existing plant facilities remains a concern 
in regard to future reliable operations. Therefore, modification or expansion of the 
existing facilities is not considered to be a viable approach to meeting future 
treatment requirements, whether or not nutrient removal is considered. 
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Chapter 3  Affected Environment and 
Environmental Consequences 

3.1  Introduction 

This chapter describes the environment that could be affected by the Proposed 
Action. These impacts are discussed under the following resource issues: water 
resources and water quality; groundwater resources; Utah Department of 
Environmental Quality (DEQ) Regulated Sites; floodplain; geology and soils; cultural 
resources; wildlife resources; threatened, endangered and sensitive species; 
wetlands, riparian and existing vegetation; recreation; visual resources; 
socioeconomics; health, safety, air quality and noise; public safety, access and 
transportation.  The present condition or characteristics of each resource are 
discussed first, followed by a discussion of the predicted impacts caused by the 
Proposed Action.  The environmental effects are summarized in Table 3-6. 

3.2  Resources Eliminated from Analysis 

Table 3-1 
Environmental Effects 

 
Resource Rationale for Elimination from Further Analysis 

Wilderness and 
Wild and Scenic 
Rivers 

There are no designated wilderness areas or Wild and Scenic 
Rivers affected by the Project area; therefore, there would be no 
impact to these resources from the Proposed Action. Although the 
Colorado River is considered a Scenic River, there is no impact 
proposed to the River this project as the Colorado River is located 
0.50 miles from the project site.  

Prime and 
Unique Farmland 

There is Prime and Unique Farmland within the Project area, 
however, there would be no impacts to this resource from the 
Proposed Action as the proposed relocation site is not currently used 
for farming or agriculture. 

Air Quality and 
Climate Change 

There would be no effects to air quality or climate change as a result 
of the Proposed Action. 

Agricultural 
Farmlands 

There would be no effects to agricultural farmlands as a result of 
the Proposed Action as the relocation site is not currently used for 
agriculture.  

Water Rights There would be no impacts to existing water rights from the Proposed 
Action. Any existing water rights for the existing WWTP would remain 
the same and no additional water rights would be needed. 
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3.3  Affected Environment 

This chapter describes the affected environment (baseline conditions) of resources 
of the human environment that could be impacted by construction and operation of 
the Proposed Action, as described in Chapter 2. 

3.3.1  Water Resources and Water Quality 

There are no surface water features on the project site that will be affected by the 
construction or operation of the facility. A site visit conducted on May 4, 2015 
concluded that no existing surface water features are within the Project Limits of 
the existing WWTP and the proposed site. 
 
Surface water quality during construction and final operation is not expected to be 
adversely impacted. The discharge of treated effluent from the new WRF to the 
Colorado River will continue once in operation. The quality of the discharge will 
meet State of Utah water quality standards as identified in Appendix J.   
 
The project is not expected to have adverse impacts to water quality from this 
Project due to the proposed guidelines for construction outlined in Chapter 2.   

3.3.2  Groundwater Resources 

The analysis for ground water resources covers water wells and springs near the 
Moab WWTP relocation site. 
 
Valley fill aquifers underlying Moab Valley are predominately recharged by the 
springs and subsurface flow from the Glen Canyon aquifer, principally along the 
northeast side of the valley (Sumsion, 1971), and from direct precipitation and 
infiltration of water from Pack Creek and Kens Lake (Steiger and Susong, 1997).   
Groundwater flow is generally southeast to northwest in Moab-Spanish Valley 
towards the Colorado River. 

Unconsolidated alluvium in Moab Valley is approximately 150 to 400 feet in 
thickness based on well completion reports submitted to the Utah Department of 
Water Rights.  

Ground water quality during construction and final operation will not see a 
significant impact. Temporary dewatering of the site will be required during 
construction to install subgrade structures. Local discharge permits for the 
dewatering of the site are likely required and will be obtained prior to 
construction. (UDWRi). Adjacent well owners are likely not going to see an impact to 
their wells during the dewatering process due to the shallow depth of the dewatering 
wells.  

3.3.3  Utah DEQ Regulated Sites 

State regulatory websites were utilized to locate potential hazardous waste sites 
within the Project area.  The following websites list the documented and permitted 
hazardous waste and Comprehensive Environmental Response Compensation and 
Liability Act (CERCLA), sites: 



 

Moab City WWTP EA 
August 2016 13 

 
Division of Environmental Response and Remediation 
http://www.enviornmentalresponse.utah.gov 
 
Division of Solid and Hazardous Waste 
http://www.hazardouswaste.utah.gov 
 
 
Table 3-2 presents information regarding underground storage tanks (USTs) and 
leaking underground storage tanks (LUSTs) in the Project area. Table 3-3 presents 
information regarding Environmental Incidents in the Project area.  Table 3-4 
presents information regarding Toxic Release Inventory sites in the Project area. 
Figure 5 presents the proposed site, as well as identified regulated sites, 
underground storage tank locations, environmental incidents and Toxic Release 
Inventory sites within the Project area.  Locations that were inventoried in Tables 3-
2, 3-3 and 3-4 were located at a distance of 1 mile from the proposed alignment. 
 
Hazardous waste-related incidents and facilities were screened to identify sites with 
a higher probability for existing soil or groundwater contamination. 
 
High Probability of Environmental Degradation: The following sites have a high 
probability of existing soil or groundwater contamination.  Open LUST (leaking 
underground storage tank) sites (not yet remediated or closed) – There are 0 sites 
located within 1 mile of the Project area. 
 

Moderate Probability of Environmental Degradation: The following sites have a 
moderate probability of environmental degradation. 
 
Closed LUST sites – 6 sites are located within 1 mile of the Project area 
(Tables 3-2 and Figure 5). 
 
Active UST (underground storage tanks) sites – 2 sites are located within 1 mile of 
the Project area (Table 3-2 and Figure 5). 
 
Low Probability of Environmental Degradation: The following sites have a 
low probability of environmental degradation. 
 
Environmental Incident sites – 1 site is located within 1 mile of the Project area 
(Table 3-3 and Figure 5). 
 
Toxic Release Inventory sites – 1 site is located within 1 mile of the Project area 
(Table 3-4 and Figure 5).  
 

http://www.enviornmentalresponse.utah.gov/
http://www.hazardouswaste.utah.gov/


 

Moab City WWTP EA 
August 2016 14 

Table 3-2 
UST/LUST Locations 

 

Site DERR ID Site Type 
Site 

Description 

City of Moab 5000100 LUST Closed Releases 

UDOT Sta # 4453 5000211 LUST/UST Closed Releases / Active 

Utah Power and Light Company 5000234 LUST Closed Releases 

Moab Service Center 5000246 UST/LUST Closed Releases 

Jimbos Country Market 5000257 LUST Closed/Removed 

Vacant Building 5000319 UST Closed/Removed 

Black Oil Distributing 5000467 LUST/UST Closed Releases / Active 

 
 

Table 3-3 
Environmental Incident Locations 

 

Site DERR ID 

Moab Bit and Tool 5154 

Leaking Flammable Liquid – RP Trucking 11432 

Petroleum Release – Grand County – Black Oil Company 12079 

 
Table 3-4 

Toxic Release Inventory 
 

Site DERR ID 

Black Oil Company 84532BLCKL995NH 
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3.3.4  Floodplain 

The Moab WWTP has been constructed within the 100-year floodplain and the 
Proposed Action is also proposed to be located within the 100-year floodplain as 
shown in Figure 4. Some minimal berming of the existing site has been constructed 
along the western edge of the property several years ago, it is estimated this 
occurred sometime in the 1980’s based on aerial photography. Although the 
Colorado River floodplain is critical habitat for the Colorado pikeminnow 
(Ptychocheilus lucius) and razorback sucker (Xyrauchen texanus), this berming 
and gradual uphill slope of the property has created a disconnect for critical fish 
habitat as explained in Appendix D by an email received from the US Fish and 
Wildlife on June 24, 2016.  
 
The evaluation of the 100-year floodplain indicates that the flood stage is 
approximately 3 feet higher than the 1996 WWTP upgraded design accounted for. 
Additionally, the flood stage is approximately 5-8 feet higher than the wastewater 
facility at the fence line and the top of wall elevation for all structures lies below 
the flood plain, with the exception of the trickling filters and the anaerobic 
digesters. 
 
The Proposed Action will need to raise the footprint of the project to remove the 
proposed facilities from the floodplain and protect them from future flood events. A 
FEMA map revision may need to remove the Proposed Action from the 100-year 
floodplain.  

3.3.5  Geology and Soils Resources 

The Project is located in the Colorado Plateau Physiographic Province, which is 
about 14 miles long and 1.25 miles wide.  The Project area is in the Moab-Spanish 
Valley within Grand County in eastern Utah.  The elevation is approximately 3970 
feet above mean sea level. 
 
The valley fill of Moab-Spanish Valley consists mainly of stream, alluvial-fan, mas-
movement and wind-blown deposits (Doelling, 2001). The quaternary alluvial 
deposits overly sedimentary rocks from a collapsed anticline from a salt diapir with 
surfacing sedimentary layered formations at the margins of the valley.  According to 
Doelling and Others (2002) geologic formations that are exposed within the Project 
area include: 

 Quaternary Alluvium, Terrace Deposits, Basin Fill Deposits and Floodplain 
Deposits.  

 Paradox Formation (gypsiferous claystone, siltstone, shale, evaporate and salt 
diapir) 

 Honaker Trail Formation (Interbedded sandstone, limestone and siltstone) 

 Cutler Formation (arkosic fluvial sandstone and conglomeratic sandstone) 

 Moenkopi Formation (Interbedded micaceous sandstone, siltstone, mudstone 
and shale) 
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 Chinle Formation (Interbedded sandstone, conglomeratic sandstone, 
siltstone and mudstone) 

 Wingate Sandstone (quartzose to subarkosic eolian sandstone) 

 Kayenta Formation (Sandstone with interbedded siltstone) 

 Navajo Sandstone (Quartzose eolian sandstone) 

 
In May 2015, a geotechnical soils analysis was performed by Applied Geotechnical 
Engineering Consultants (AGEC), on the proposed project site.  The investigation 
consisted of a review of the surface, as well as subsurface conditions encountered in 
5 exploratory borings drilled between a depth of 30 and 45.5 feet on the proposed 
project site.  The soils encountered on the project site consist of fill, topsoil, clays 
(CL), silty sands (SM), and poorly graded gravels with silt and sand (GP-GM) (AGEC, 
2015).  A map of the soils within the Project area is shown in Figure 7.  A description 
of the soils by the Natural Resources Conservation Service of this area can be found 
in Appendix A. 
 
Structurally, the Project area lies within a collapsed and eroded anticline valley 
formed by dissolution of a salt dome that occurred during the Tertiary Period. Due 
to the differences in specific gravity of salt and bedrock, the diapir rose, folding 
overlying rocks into an anticline (Lowe and Others, 2007). High rates of erosion 
during the late Tertiary resulted in high rates of erosion allowing surface and 
groundwater to dissolve the salt layers from the core of the anticline. This allowed 
the overlying rock to collapse and erode forming the inverted topography of the 
Moab-Spanish Valley.  
 
The sedimentary rocks at the margins of the Moab-Spanish valley on the north, west 
and south strike to the northwest and southeast and dip to the southwest and 
northeast ranging from 2 to 65 degrees.  Most all of the steep dip angles are due to 
the collapse of the salt diapir. Numerous high angle northwest-southeast-aligned 
normal fault structures developed as a result of the collapse of the salt diaphir and 
are located along the margins of the valley. The Moab Valley fault has recently been 
inferred trending down the center of the valley, and is concealed beneath unfaulted 
Quaternary valley-fill deposits (Doelling and others, 2002). A copy of the Moab 7.5’ 
Quadrangle is located in Appendix G. Surface rupture along the fault is possible, 
however, the likely location of such a rupture is difficult to predict. According to the 
U.S. Geological Survey, the faults and folds do not appear to be in an active state. 

3.3.6  Cultural Resources 

Cultural resources are defined as physical or other expressions of human activity or 
occupation.  Such resources include culturally significant landscapes, prehistoric and 
historic archaeological sites, as well as isolated artifacts or features, traditional 
cultural properties, Native American and other sacred places, and artifacts and 
documents of cultural and historic significance. 
 
Section 106 of the NHPA of 1966, mandates that federal actions take into account 
the potential effects of their undertakings on historic properties. Historic properties 
are defined as any prehistoric or historic district, site, building, structure, or object 



 

Moab City WWTP EA 
August 2016 17 

included in, or eligible for, inclusion in the National Register of Historic Places 
(NRHP).  Potential effects of the described alternatives on historic properties are the 
primary focus of this analysis. 
 
The affected environment for cultural resources is identified as the APE (area of 
potential effects), in compliance with the regulations to Section 106 of the NHPA (36 
CFR 800.16).  The APE is defined as the geographic area within which Federal 
actions may directly or indirectly cause alterations in the character or use of historic 
properties.  The APE for this Proposed Action consists of the proposed new 
treatment facility and it is located along W 400 N in Moab, Utah on privately held 
lands. The parcel for the APE measures 129 by 152 meters and is within a 4.8-acre 
area. 
 
A Class I records search and a Class III cultural resource inventory and pedestrian 
survey of the APE were completed by Bighorn Archaeological Consultants, L.L.C. 
(Bighorn), in May 2015.  The APE was inventoried by walking multiple 15 m (50 ft) 
wide pedestrian transects to provide intensive coverage. Cultural resource 
encountered during the inventory were recorded as sites or isolates, as defined in 
the National Register Bulletin No. 16A as the "location of a significant event, a 
prehistoric occupation or activity, or a building or structure, whether standing, 
ruined, or vanished, where the location itself possesses historic, cultural, or 
archaeological value regardless of any existing structure." To clarify, historic, 
prehistoric, or archaeological features or any archaeological or historic anomaly 
that contains, at a minimum, greater than ten artifacts in a 10-meter diameter area, 
multiple features, a single feature for which sufficient information is available to 
raise the possibility that it may be significant, or a combination of a feature and 
artifacts were considered a site. All other cultural materials that do not meet the 
above criteria were considered isolated artifacts, or single artifacts or features of 
which little is known and possessing no possibility for significance to be 
determined. 
 
Each site and/or isolated find is recorded using data obtained from a Trimble GeoXT 
global positioning system (GPS) and based on NAD 83. All GPS data will be 
submitted to the appropriate agency to incorporate into their databases. All 
previously and newly recorded sites were evaluated against the criteria set forth by 
the NRHP. 
 
The results of the Bighorn Archaeology Cultural Resource Inventory report 
(Appendix C) revealed one isolated find and one historic site (42GR5168) within the 
inventory area for direct effects. No additional cultural material was observed. The 
historic site is the existing WWTP built in 1956. The proposed new facility will not 
have a direct negative impact on the existing facility. However, site 42GR5168 will 
be demolished and removed upon completion of the new waste water treatment 
facility. As such, consultation between Utah State Historic Preservation Office and 
the DEQ occurred to mitigate impacts to the eligible site and continue the permitting 
process and proposed undertaking. A Memorandum of Agreement between these 
two agencies and Moab City is located in Appendix H.  
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3.3.8  Wildlife Resources 

Wildlife resources within the general area of the Project include fish, small 
mammals, raptors, water birds, and upland game birds, with a variety of other birds, 
reptiles, amphibians, and occasional big game (Figure 9). Additionally, the adjacent 
Nature Conservancy property, the Matheson Preserve, provides protected habitat to 
many wildlife species.   

3.3.8.1  Fish 

The Colorado River is home to a variety of fish but due to its muddy and warm 
conditions in the Moab area the main species found are channel catfish (Ictalurus 
punctatus) and common carp (Cyprinus carpio), followed less abundantly by walleye 
 (Sander vitrius), northern pike (Esox Lucius), and largemouth bass (Micropterus 
salmoides). 
 
Despite the water conditions, the Colorado River in this area is part of what has been 
designated as critical habitat for bonytail chub (Gila elegans), Colorado pikeminnow 
(Ptychocheilus lucius), Humpback chub (Gila cypha), and razorback sucker 
(Xyrauchen texanus), all federally endangered species.  Additionally, Utah state 
sensitive species known to occur in the nearby Colorado River include bluehead 
sucker (Catostomus discobolus), flannelmouth sucker (Catostomus latipinnis), and 
roundtail chub (Gila robusta).   
 
The construction of a berm located along the western edge of the property has 
created a disconnect to the floodplain of the Colorado River, therefore, it is 
determined that critical habitat for the bonytail chub and Colorado pikeminnow is 
restricted by the existence of the berm. This is further explained in an email 
memorandum from the US Fish and Wildlife dated June 24, 2016 in Appendix D.  

3.3.8.2 Small Mammals 

Small mammals common within the area include badger (Tasidea taxus), chipmunk 
(Neotamias sp.), gopher (Thomomys sp), deer mouse (Peromyscus maniculatus), 
porcupine (Erethizon dorsatum), coyote (Canis latrans), raccoon (Procyon lotor), 
striped skunk (Mephitis mephitis) and Rock squirrels (Spermophilus variegatus).  

3.3.8.3  Raptors 

A number of birds of prey, or raptors, have been observed near the project area at 
the Matheson Preserve. One site survey performed by Bowen Collins & Associates in 
May 2015 observed tall cottonwoods on the property certainly provide potential 
nesting habitat for raptors such as hawks or owls, however no raptor were observed 
during the site visit nor were any raptor nests located within the project boundary.  
Raptor feathers, likely belonging to red-tailed hawk (Buteo jamaicensis) or Cooper's 
hawk (Accipiter cooperii). A second survey was conducted on July 10, 2016 and 
determined there may be one probable Cooper's Hawk Nest south of the new WRF 
site.  
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3.3.8.4  Water Birds 

Water birds do not likely occur in the project area, but the nearby wetlands and 
ponds in the Matheson Preserve plus the Colorado River provide ideal habitat for a 
number of water birds such as shorebirds and waterfowl.   

3.3.8.5  Upland Game Birds 

Several species of upland game birds are likely to be present in the project area 
which falls within substantial year-long habitat for California quail (Lophortyx 
californicus), with crucial year-long ring-necked pheasant (Phasianus colchicus) and 
high value winter Chukar (Alectoris chukka) located nearby.  Only ring-necked 
pheasant were observed during the site visit. 

3.3.8.6  Other Birds 

Over 200 bird species have been sighted and recorded on the adjacent Nature 
Preserve property.  Many of these same birds likely nest, forage, and travel through 
the project area, including songbirds and similar species associated with terrestrial 
habitats.  These birds include American robin, (Turdus migratorius), starlings 
(Sturnus vulgaris), mourning doves (Zenaida macroura), and various species of 
sparrows and swallows (Passeridae), warblers (Parulidae), thrushes (Turdidae), 
vireos (Vireonidae), blackbirds, and hummingbirds (Trochilidae).  Another group of 
birds frequently observed are the corvids, including jays (Cyanocitta spp.), black-
billed magpie (Pica pica), and common raven (Corvus corax).  Of these various birds, 
only the black-billed magpie was observed during the site visit, however, several 
other species were heard. 

3.3.8.7  Reptiles and Amphibians 

Reptiles are likely in the area although none were observed during the site visit, 
Amphibian habitat is not present on site.  A state species of concern, Northern 
Leopard Frog (Rana pipiens), is known to exist at the nearby Matheson Preserve, but 
is unlikely to be found on the project property. 

3.3.8.8  Big Game 

Crucial year-round habitat for Desert Bighorn Sheep (Ovis canadensis nelsoni) exists 
about a half mile west and south of the project area, however the sheep are not 
likely ever found on the property.  Deer scat likely belonging to mule deer 
(Odocoileus hemionus) was found during the site visit, and it likely the only big game 
to frequent the property. 

3.3.9  Threatened, Endangered, and Sensitive Species 

Federal agencies are required to ensure that any action federally authorized, funded, 
or carried out, will not adversely affect a federally listed threatened or endangered 
species. 
 
Threatened (T), Endangered (E) and Sensitive (S) species in Grand County include 
the following.  The following list is only for species found within a 2-mile radius and 
not all of Grand County.  
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Table 3-5 
Threatened, Endangered, and Sensitive Species 

Endangered 
Fish 
Colorado Pikeminnow Ptychocheilus lucius Not Present No Effect 
Razorback Sucker Xyrauchen texanus Not Present No Effect 
Bonytail Chub Gila elegans Not Present No Effect 

Threatened 
Birds 
Yellow-billed Cuckoo Coccysuz americanus Not Present No Effect 

Sensitive 
Fish 
Bluehead Sucker Catostomus discobolus Not Present No Effect 
Flannelmouth Sucker Catostomus latipinnis Not Present No Effect 
Roundtail Chub Gila robusta Not Present No Effect 
Birds 
American White Pelican Pelecanus erythrorhynchos Not Present No Impact 

Lewis’s Woodpecker Melanerpes lewis 
Marginal Habitat 

Present 
No Impact 

Reptiles & Amphibians 

Cornsnake Elaphe guttata 
Marginal Habitat 

Present 
No Impact 

 

While not present in the project area, it is possible the endangered fish, Colorado 
pikeminnow, razorback sucker, and bonytail chub, and sensitive fish, bluehead 
sucker, flannelmouth sucker, and roundtail chub, exist in the nearby Colorado River.  
Current plans to relocate the WWTP will not change the existing outlet into the 
river, therefore, no changes to the location of the discharge pipeline are expected at 
this time. Water quality discharges are expected to improve with a new, upgraded 
WRF and also meeting DEQstandards as explained in Appendix J.  

3.3.9.1 Yellow-billed Cuckoo Survey  

Western yellow-billed cuckoo protocol surveys were conducted on July 10, 23, and 
August 6, 2016 under the authority of and in compliance with USFWS Permit 
#TE66521B-0. USFWS protocol tape-callback surveys were conducted between first 
visible birding light and 12:00 pm within all potentially suitable western yellow-
billed cuckoo habitat in the proposed project area. Surveys were conducted by a 
USFWS-approved, permitted, and qualified surveyor following the Halterman et. al. 
(Updated 2016) protocol. Habitat evaluation data was simultaneously collected 
during surveys and consisted of a visual inspection of patch characteristics, 
including canopy height, open areas, multi-layered canopy, water flow, prey base, 
and grazing regimes as applicable. In total, forty (40) call stations were located 
within 0.5 miles of the project area. Each call station was evaluated and ground-
truthed prior to establishing the final survey design and route in order to maximize 
detection visibility, acoustical receptivity, and survey reproducibility. The survey 
route varied for each independent survey and included as many call stations as 
possible. 
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No western yellow-billed cuckoos were detected during any of the three 
independent surveys. Bird species commonly detected within the project area 
included the black-chinned hummingbird (Archilochus alexandri), black-headed 
grosbeak (Pheucticus melanocephalus), spotted towhee (Pipilo maculatus), Eurasian 
collared dove (Streptopelia decaocto), western wood peewee (Contopus sordidulus), 
gray catbird (Dumetella carolinensis), house wren (Troglodytes aedon), mourning 
dove (Zenaida macroura), Northern flicker (Colaptes auratus), song sparrow 
(Melospiza melodia), warbling vireo (Vireo gilvus), yellow warbler (Dendroica 
petechia), and yellow-breasted chat (Icteria virens). 
 
Approximately half of the bird species detected are classified as neotropical 
migrants by Howe (1992) and are also known to utilize multi-layered riparian 
habitats and associate with western yellow-billed cuckoos (Parrish et al. 1999). 
Common ravens (Corvus corax) and black-billed magpies (Pica hudsonia) were 
observed throughout the project area. A potential active Cooper’s hawk nest 
(Accipiter cooperi) was also detected in a large, mature cottonwood gallery south of 
the proposed parcel. Cooper’s hawks are considered predators of western yellow-
billed cuckoos. Great-blue herons (Ardea herodias) were also commonly observed 
during surveys.  
 

3.3.9.2 Habitat 

According to the USFWS Utah Field Office, the following guidelines characterize 
suitable breeding and nesting habitat for yellow-billed cuckoos:  
 

 Vegetation that is predominantly multi-layered, with riparian canopy trees 
and at least one layer of understory shrubby vegetation;  

 Patches of multi-layered vegetation (as described above) that are at least 12 
acres (5 hectares) or greater in extent and separated from other patches of 
suitable habitat by at least 300 meters;  

 Somewhere within a patch, the multi-layered riparian vegetation (as 
described above) should be at least 100 meters wide by 100 meters long.  
This is to avoid patches that may be long enough to meet the minimum area 
(12 acres) but are so narrow that they are unsuitable--750 m x 75 m (length 
x width) for example; and, 

 Open areas, or gaps of multi-layered vegetation within a patch are less than 
300 meters. 

 
Additionally, USFWS Utah Field Office states that breeding and nesting cuckoos will 
forage in riparian patches that have an overstory canopy only and are within 300 
meters (m) of the edge of suitable breeding and nesting habitat.  They also state that 
identification of suitable foraging habitat of nesting cuckoo should include single 
layer overstory canopy that is within 300 meters of suitable breeding/nesting 
habitat.  
 
The Proposed Action site contains suitable migratory and/or stopover habitat for 
the western yellow-billed cuckoo. Based on additional on-site review, the proposed 
project area also supports potentially suitable breeding or foraging habitat for the 
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western yellow-billed cuckoo. Of the six habitat patches within 0.5 miles of the 
proposed project area, the largest of the patches is approximately twenty-three 
acres and contains approximately 1.5 acres of the Proposed Action site. The patch 
supports a mature, moderately-stressed cottonwood overstory and riparian 
dominated herbaceous understory with interspersed patches of mature Russian 
olive. The nearest perennial water sources are Mill Creek (0.3 miles away) and the 
Colorado River (0.5 miles away). Standing surface water was not observed in the 
patch during the 2016 western yellow-billed cuckoo breeding season.  
 
Finally, marginal habitat does exist in the project area for cornsnake, but none were 
located during the field survey.  They are more likely to occur near streams and are 
therefore not likely to be found in the project area.   
  

3.3.10  Wetlands, Riparian and Existing Vegetation 

The Proposed Action parcel is partially forested where it is dominated by tall 
cottonwoods in the overstory, a mid-story of Russian olives, and an understory of 
various grasses and forbs.  Grasses and forbs also cover most of the area without 
trees.  A levy extends most of the west property border presumably to control water 
from the adjacent wetlands. According to historical aerials, it is assumed that the 
berm was constructed sometime in the 1980’s.    

Dominant plant species located on the parcel included cheatgrass (Bromus 
techtorum), crested wheatgrass, (Agropyron cristatum), lamb’s quarter 
(Chenopodium album), western wheatgrass (Pascopyrum smithii), common 
spikerush (Eleocharis palustris), baltic rush (Juncus arcticus), water sedge (Carex 
aqualitis), canary grass (Phalaris sp.), tamarisk (Tamarix sp.), Russian olive 
(Elaeagnus angustifolia), and Freemont cottonwood (Populus fremontii).  

The south end of the parcel has some wetland characteristics with hydrophytic 
plants but the soils have marginal wetland indicators and hydrology is not present.  
It is possibly a historic connection from the nearby wetlands but the levy and 
distance has reduced the hydrology.   

A preliminary wetland assessment was completed within the 5-acre Proposed 
Action Property and a wetland delineation was developed and submitted to the 
USACE in July 2016 for concurrence. A jurisdictional letter of concurrence was 
provided by the USACE in September 2016. The wetland delineation performed was 
in accordance with the 1987 USACE Wetland Delineation Manual.  Wetlands must 
exhibit three parameters to meet the USACE definition of a wetland: hydrophytic 
vegetation, hydric soils, and hydrology. Test holes were excavated to determine the 
soil conditions and vegetation was identified.  The USFWS National Wetland 
Inventory (NWI) maps for the area were also used as a screening tool to identify 
potential wetlands on the property. During the site visit in May 2015 it was 
determined that no wetlands are present within the Proposed Action property.  
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3.3.11  Recreation 

The closest recreation areas to the Proposed Action are the Colorado River, located 
0.50 miles west as well as several trails. The 400 North corridor is also often 
informally used as a recreational trail access for walking, jogging, and bicycling 
adjacent to the Colorado River. 

3.3.12  Visual Resources 

The visual resource of the area would be of a rural and urban setting with irrigated 
crops, interspersed residential development, commercial development to the east, 
and dirt access roads/trails. 

The impact area of influence for visual resources is the area of the Proposed Action.  
The Proposed Action property is relatively screened and the property is vegetated 
with large trees, shrubs and grasses.  The site will need to be cleared of the 
vegetation to accommodate for the new facilities. The removal of the trees, shrubs 
and grasses will remove the natural vegetative screen that currently exists on the 
property, thus exposing more open, bare ground.  

It is expected that the existing treatment plant will be demolished and kept as open 
space, which may provide a visual enhancement.  

3.3.13  Socioeconomics 

The Proposed Action would continue to provide wastewater treatment for the City of 
Moab and would be relocated to the parcel directly adjacent (south) of the existing 
parcel. Both the Proposed Action and No Action Alternative would have the same 
socioeconomics as they are both located adjacent to one another and would both 
treat wastewater. The No Action Alternative would prohibit growth as it would be 
limited in the future treatment capacity and the Proposed Action would allow future 
growth with the ability to be expanded for future capacity.    

3.3.14  Health, Safety, Air Quality, and Noise 

This section identifies potential public safety hazards and health risks from the 
construction and operation of the Proposed Action and No Action Alternative.  The 
areas that receive the most noise within the impact area of influence lie adjacent to 
400 North and Stewart Lane.  Although traffic noise may be heard throughout most 
of the urbanized areas of impact, most is associated with small volumes of residential 
traffic.  Therefore, they are not considered to be a public safety issue.  
 
Air quality from the new WRF is expected to be better than the existing treatment 
plant due to newer technologies and treatment processes. The biological process 
and breakdown of the wastewater will continue to have an odor due to the nature of 
the WWTP operations, however, it’s expected to be less than the current treatment 
plant.  
 
The new WRF noise level will remain the same or better than the existing WWTP. 
New proposed equipment is not expected to generate more noise than the current 
WWTP. The ability to expand and treat more water will result in the use of more 
vehicles coming and going from the facility and may generate more vehicular noise. 
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However, the main access to the facility will be on 400 North which will keep the 
traffic pattern similar as the existing WWTP.  

3.3.15  Public Safety, Access, and Transportation 

The Project is located within Moab City and can be accessed from several cross 
streets and major roadways within the City. The impact area of influence for 
transportation includes 400 North and Stewart Lane that would be used during 
construction, operation and maintenance of the Proposed Action and the No Action 
Alternative.  The impact area of influence for utilities includes any utilities that 
would be moved, replaced or experience service interruptions under the Proposed 
Action or No Action Alternative. 

 

During construction, it is estimated that up to about 15 construction vehicles per day 
would travel to the site.  The majority of the vehicle trips would be for transporting 
construction materials including concrete, excavation and backfill materials.  The 
contractor would be transporting heavy construction equipment at the beginning 
and end of the Project.  Upon completion of construction, vehicle trips are expected 
to be reduced to 5-10 vehicles per day for O&M purposes. 

3.4  Environmental Consequences 

This chapter documents the environmental consequences (impacts as a result of the 
Proposed Action) on the quality of the human environment.  The human 
environment is defined in this study as all of the environmental resources, including 
social and economic conditions, occurring in the impact area of influence. 
 
The analysis presented in this chapter includes impacts that would occur from 
construction of the Proposed Action and continued existing conditions under the No 
Action Alternative. 

3.4.1  Water Resources and Water Quality 

3.4.1.1  No Action Alternative 

The No Action Alternative would have no effect on water resources and water 
quality. 

3.4.1.2 Proposed Action Alternative 

The construction impacts of this Project would not adversely impact water 
resources and water quality.  The amount of water to be treated and released to the 
Colorado River through the Proposed Action would meet State of Utah water quality 
discharge standards. 
 
By relocated the WWTP, water quality would improve the discharge to the Colorado 
River and would allow the WRF to meet the state and federal environmental 
regulations as explained in Appendix J.   
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The Proposed Action would require construction activities to take place while the 
current treatment plan is in operation to have no impact on the existing treatment 
process.  Consequently, water quality of transported water would not be jeopardized 
since the Proposed Action would be conducted and the discharge pipe would be 
connected before the existing WWTP is demolished.   
 
Best Management Practices would need to be in place during construction to protect 
surface water quality from erosion during construction.  By implementing these 
measures, drainage issues would be controlled by containing runoff within the 
parcel limits.  The use of silt fences, straw bales, etc., around the perimeter of the 
new parcel during construction would minimize runoff to adjacent land.  These 
measures would ensure that in the case of heavy precipitation events, sediment 
losses from the disturbed areas would be controlled on site. 
 

3.4.2  Groundwater Resources 

3.4.2.1  No Action Alternative 

Under the No Action Alternative, the Project would not be built.  This would have no 
effect on groundwater resources. 

3.4.2.2  Proposed Action Alternative 

The Proposed Action Alternative would not significantly impact ground water 
quality during construction and final operation will not see a significant impact. 
Temporary dewatering of the site will be required during construction to install 
subgrade structures. Local discharge permits for the dewatering of the site are 
likely required and will be obtained prior to construction. (UDWRi). Adjacent well 
owners are likely not going to see an impact to their wells during the dewatering 
process due to the shallow depth of the dewatering wells.  

 

3.4.3  Utah Department of Environmental Quality Regulated Sites 

3.4.3.1 No Action Alternative 

Under the No Action Alternative, the Project would not be built.  This would have no 
effect on regulated sites. 

3.4.3.2 Proposed Action Alternative 

The construction of the new WWTP would occur directly south of the existing parcel. 
The excavated soils would be utilized as backfill or berming, it is not anticipated that 
any soil material would be removed from the Project site. Once the new WRF is 
constructed, the old plant will be demolished and the remains will be hauled off site 
to an approved disposal location. 
  
 
The following regulated site is the closest to the Project area: 
 



 

Moab City WWTP EA 
August 2016 26 

Site DERR ID 

Black Oil Company 84532BLCKL995NH 

The above site is not within the area of impact for the project and would not be 
affected by the Proposed Action. 

 

3.4.4  Water Rights 

3.4.4.1  No Action Alternative 

Under the No Action Alternative, the Project would not be built.  This would have no 
effect on water rights. 

3.4.4.2  Proposed Action Alternative 

Under the Proposed Action, there would be no changes to water rights.  The new 
WRF would continue to treat wastewater and release it to the Colorado River.  
 

3.4.5  Geology and Soils Resources 

3.4.5.1  No Action Alternative 

Under the No Action Alternative, the Project would not be built.  This would have no 
effect on geology and soils. 

3.4.5.2  Proposed Action Alternative 

Temporary surface soil impacts during construction are anticipated.  Construction 
erosion and sediment controls would serve to minimize these impacts. 
 
Construction of the new WRF would include the construction of structures and 
building foundations. Construction documents and a geotechnical report would 
address any additional appropriate construction methods or materials. 
 

3.4.6  Cultural Resources 

3.4.6.1  No Action Alternative 

Under the No Action Alternative, there would be no foreseeable impacts to cultural 
resources.  There would be no need for ground disturbance associated with the 
construction of the new WRF.  The existing conditions would remain intact and 
would not be affected. 

3.4.6.2  Proposed Action Alternative 

Under the Proposed Action Alternative, there would be an adverse effect to the 
existing WWTP (42GR5168) once the site is demolished. Mitigation measures for 
the adverse effect to both sites are outlined in a Memorandum of Agreement (MOA) 
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in accordance with 36 CFR 800.6(c) between consultation with the State of Utah, 
SHPO and the City of Moab. See Appendix H.  

 

3.4.8  Indian Trust Assets 

3.4.8.1  No Action Alternative 

Under the No Action Alternative, there would be no foreseeable impacts to ITAs.  
The existing conditions would remain intact and would not be affected. 

3.4.8.2  Proposed Action Alternative 

Under the Proposed Action Alternative, there would be no foreseeable impacts to 
ITAs.  No ITAs have been identified and implementation of the Proposed Action 
Alternative would, therefore, likely have no effect. 
 

3.4.9  Wildlife Resources 

3.4.9.1  No Action Alternative 

The No Action Alternative would have no negative effects on wildlife. 

3.4.9.2  Proposed Action Alternative 

Under the Proposed Action there would be no long-term detrimental effects to 
wildlife, however, there will be permanent impacts to suitable Yellow-billed cuckoo 
habitat removed on the Proposed Action site.  
 
Aside from the permanent impacts due to site clearing, temporary and minor 
negative impacts would occur to the adjacent properties which may cause stress to 
some wildlife species from noise, dust, displacement, and temporary loss of habitat, 
until construction was completed. 
 
Raptors are occasionally present in the Project area and may be temporarily 
displaced by construction activities (noise and habitat disturbance).  Cottonwood 
trees and dead snags should be avoided wherever possible during construction.  
Loss of several trees would occur that could displace raptors.  These effects would 
be short term or very limited in extent and would have no long term significant 
negative effects, since these birds would be able to use abundant similar roost sites 
or other habitat elements in the immediate vicinity of the Project.  A survey was 
conducted in July and August of 2016 and determined that no raptor nests were 
located on the Proposed Action site. If site clearing is delayed beyond December 
31, 2016, an additional survey of nesting raptors shall be conducted prior to any 
tree removing activities.  This survey would be conducted by a biologist.  This would 
be done in order to avoid any negative impacts to these birds to the extent possible. 
 
Ground nesting birds were also surveyed in the July and August surveys. If site 
clearing is delayed beyond December 31, 2016, an additional survey of ground 
nesting birds would be conducted prior to any ground disturbing activities.  This 
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survey would be conducted by a biologist.  This would be done in order to avoid any 
negative impacts to these birds to the extent possible. 
 
Yellow-billed Cuckoo suitable habitat will be negatively impacted by the removal of 
1.5 acres of suitable habitat on the Proposed Action site. All vegetation removal, 
grading and site preparation must be complete by May 31, 2017 to avoid impacts to 
nesting. If construction continues through the next breeding season, it is assumed 
that noise and human activity on-site will deter migrating cuckoo from the 
construction site, as well as any suitable habitat surrounding the construction area. 
If construction takes a break or does not clear the site prior to May 31, 2017 then 
Yellow-billed Cuckoo surveys will be required and must be coordinated with the 
USFWS West Valley, Utah Field Office.   
 
Permanent impacts to the Yellow-billed cuckoo habitat must be replaced at a 2:1 
ratio to a site near the existing habitat and approved by the USFWS. Location of 
the mitigation site and potential impacts shall be determined through informal 
consultation between the DEQ, USFWS and the City of Moab prior to the removal 
of the existing habitat.   
 
In effort to avoid take of migratory birds, according to the Migratory Bird Treaty Act, 
all vegetation removal, grading and site preparation shall be complete by January 
2017. If vegetation clearing is to take place past January 2017, then breeding 
migratory bird nest surveys will be completed within a few days of vegetation 
removal. If an active nest if found, construction may need to be postponed until the 
nests have been vacated.  Once construction begins, prior to January 2017, it must 
remain active until completion of the project to avoid breaks in construction, thus, 
opening a window for nesting and impacts to birds.   
 

3.4.10  Threatened, Endangered, and Sensitive Species 

3.4.10.1  No Action Alternative 

The No Action Alternative would have on effects on Threatened, Endangered, and 
Sensitive Species. 

3.4.10.2  Proposed Action Alternative 

The Proposed Action would have no impacts to threatened and endangered and 
sensitive species. The site was surveyed by a biologist in May 2015 and again in July 
and August 2016 and found no T&E and sensitive species within the Proposed 
Action parcel.  

3.4.11  Wetlands, Riparian, and Existing Vegetation 

3.4.11.1  No Action Alternative 

The No Action Alternative would have no negative effect on wetlands and riparian 
vegetation. 
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3.4.11.2  Proposed Action Alternative 

The Proposed Action would not have an impact on wetlands. The site was 
delineated for wetlands in May 2015 and found marginal wetland habitat that 
exhibited more floodplain characteristics than wetland. All three parameters, 
hydrology, soils and vegetation, were not present at the time of the delineation 
which lead to the result of no wetland impacts. A formal wetland delineation was 
submitted to the USACE in July 2016 in order to obtain a formal Jurisdictional Letter 
(JD Letter). A JD letter was received in September 2016. 
 
The site has a fair amount of riparian trees. The design should preserve as many of 
these trees as possible to maintain riparian habitat and also provide a natural 
screen or buffer to neighboring parcels.  

3.4.12  Recreation 

3.4.12.1  No Action Alternative 

The No Action Alternative would have no effect on recreation. 

3.4.12.2  Proposed Action Alternative 

The Proposed Action would have no adverse impact on recreation.  Local trails will 
continue to have access during and post construction activities. 

3.4.13  Visual Resources 

3.4.13.1  No Action Alternative 

The No Action Alternative would have no impact on visual resources. 

3.4.13.2  Proposed Action Alternative 

The Proposed Action would remove trees from the Proposed Action Property to 
allow for construction of the new WRF. The new structure will be constructed with 
more modern materials and designed to fit in with Moab City. 

 
The construction of the new structures will be located closer to residential homes 
along Stewart Lane. The visual impact to these homes may have an adverse effect. 
Appropriate setbacks and vegetative screening should be implemented to 
minimize impacts to neighboring properties.  

3.4.14  Socioeconomics 

3.4.14.1  No Action Alternative 

Under the No Action Alternative there would be no adverse effects to 
socioeconomics. 

3.4.14.2  Proposed Action Alternative 

Under the Proposed Action Alternative, the wastewater would continue to be 
treated and would allow for future growth without an interruption to existing 
operations.  
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The location of the new WRF would also be located approximately 400 feet to the 
south east of the existing plant, placing it directly on the corner of 400 North and 
Stewart Lane. Stewart Lane is primarily residential with a handful of residential 
property owners located as close as 450 feet south from the new WRF location. 
 These residents currently have septic systems and are not connected to the 
gravity sewer systems.  The City of Moab is evaluating the necessary design 
requirements that would allow the homes along Stewart Lane to be connected to 
the gravity sewer system.  It is recommended that the new WRF influent pump 
station be designed to allow sewer flows from the homes along Stewart Lane to 
flow to the new WRF by gravity, without the need of individual sewer lift stations.  
This will require that the new influent pump station to be constructed at a lower 
elevation than the current influent pump station.  Constructing an influent pump 
station at a lower elevation will provide flexibility as the City and the residents 
along Stewart Lane evaluate the best long term approach for treating sewer flows 
in this area.  

3.4.15  Health, Safety, Air Quality, and Noise 

3.4.15.1  No Action Alternative 

Under the No Action Alternative there would be no adverse effects to health, safety, 
air quality, and noise. 

3.4.15.2  Proposed Action Alternative 

The Proposed Action Alternative would have minor short-term effects during 
construction, and the long-term effects on health, safety, air quality, and noise is 
expected to remain the same as is with the current treatment plant. 

3.4.16  Public Safety, Access, and Transportation 

3.4.16.1  No Action Alternative 

The No Action Alternative would have no impact on public safety, access, and 
transportation. 

3.4.16.2  Proposed Action Alternative 

The Proposed Action Alternative would have minor short-term effects during 
construction, but no long-term effects on public safety, access, and transportation as 
the main access areas to the new WRF will be off of 400 North, which is a dead end 
street. 
 

3.5  Summary of Environmental Effects 

Table 3-5 summarizes environmental effects under the No Action Alternative and 
the Proposed Action Alternative. 
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Table 3-5 
Summary of Environmental Effects 

 

Project Resource 
No Action 

Alternative 
Proposed Action Alternative 

Water Resources and Water Quality No Effect No Effect 

Groundwater Resources No Effect No Effect 

DEQ Regulated Sites No Effect No Effect 

Water Rights No Effect No Effect 

Geology and Soils No Effect No Effect 

Cultural Resources No Effect Adverse Effects to site 42GR5168 

Wildlife Resources No Effect Adverse Impacts to Suitable YBC Habitat 

Threatened and Endangered 
Species, Sensitive Species 

No Effect No Effect 

Wetland, Riparian and Vegetation No Effect No Effect 

Recreation No Effect No Effect 

Visual Resources No Effect Visual Impact from New WRF 

Socioeconomics No Effect No Effect 

Health, Safety, Air Quality and Noise No Effect No Effect 

Public Safety, Access and 
Transportation 

No Effect No Effect 

 

3.6  Cumulative Effects 

Cumulative effects are an aggregate of many direct and indirect effects, and include 
past, present actions, or actions that can reasonably be expected to occur.  The 
potential for direct adverse effects to the environmental resources resulting from 
the alternatives is discussed in the previous sections. 
 
Cumulative effects for this Project may include operation and maintenance of the 
new WRF and would be similar in nature as currently occurs with the existing 
treatment plant.  
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Chapter 4  Environmental 
Commitments 

4.1  Commitments 

The following environmental commitments will be implemented as an integral part 
of the Proposed Action. 
 

1. Best Management Practices - Best Management Practices will be 
applied during construction activities to minimize environmental 
effects and will be implemented by construction forces, or included in 
construction specifications.  Such practices or specifications include 
sections in the present EA on public safety, dust abatement, air 
pollution, noise abatement, water pollution abatement, waste material 
disposal, erosion control, archaeological and historical resources, 
vegetation, wildlife and threatened and endangered species.  Excavated 
material and construction debris may not be wasted in any stream or 
river channel in flowing waters.  This includes material such as grease, 
oil, joint coating, or any other possible pollutant.  Excess materials 
must be wasted at a State of Utah approved upland site.  Construction 
materials, excavation material, etc. may not be stockpiled in riparian or 
water channel areas.  Silt fencing will be appropriately installed and 
left in place until after revegetation becomes established, at which time 
the silt fence can then be carefully removed.   Machinery must be 
fueled and properly cleaned of dirt, weeds, organisms, or any other 
possibly contaminating substances offsite prior to construction. 

 
2. Additional Analyses - If the Proposed Action were to change 

significantly from that described in this EA because of additional or 
new information, or if other spoil, or work areas beyond those outlined 
in this analysis are required outside the defined Project construction 
area, additional environmental analyses may be necessary. 

 
3. UPDES Permit - A UPDES Permit will be required from the State of 

Utah before any discharges of water, if such water is to be discharged 
as a point source into a regulated water body.  Appropriate measures 
will be taken to ensure that construction related sediments will not 
enter the stream either during or after construction.  Settlement ponds 
and intercepting ditches for capturing sediments will be constructed, 
and the sediment and other contents collected will be hauled off the 
site for appropriate disposal upon completion of the Project. 

 
4. Fugitive Dust Control Permit - The Division of Air Quality regulates 

fugitive dust from construction sites, requiring compliance with rules 
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for sites disturbing greater than one-quarter of an acre.  Utah 
Administrative Code R307-205-5, requires steps be taken to minimize 
fugitive dust from construction activities (Appendix B).  Sensitive 
receptors include those individuals working at the site or motorists 
that could be affected by changes in air quality due to emissions from 
the construction activity. 

 
5. Cultural Resources - In the case that any cultural resources, either on 

the surface or subsurface, are discovered during construction, the 
State of Utah shall be notified and construction in the area of the 
inadvertent discovery will cease until an assessment of the resource 
and recommendations for further work can be made by a professional 
archeologist. 

 
 Any person who knows or has reason to know that he/she has 

inadvertently discovered possible human remains on Federal or State 
of Utah land, he/she must provide immediate telephone notification of 
the discovery to the State of Utah archaeologist.  Work will stop until 
the proper authorities are able to assess the situation onsite.  This 
action will promptly be followed by written confirmation to the 
responsible State of Utah official.  The Utah SHPO and interested Native 
American Tribal representatives will be promptly notified.  
Consultation will begin immediately.  This requirement is prescribed 
under the Native American Graves Protection and Repatriation Act (43 
CFR Part 10); and the Archaeological Resources Protection Act of 1979 
(16 U.S.C. 470). 

 
 A MOA has been executed to mitigate the adverse effects to site 

42GR5168 between the State of Utah, SHPO and the City of Moab.  
Mitigation for the adverse effects, set forth in the stipulations of the 
MOA, must be completed before the removal of the existing WWTP. 

 
6. Paleontological Resources - Should vertebrate fossils be encountered 

by the proponent during ground disturbing actions, construction must 
be suspended until a qualified paleontologist can be contacted to 
assess the find. 

 
7. Wildlife Resources -  
 

Yellow-billed Cuckoo Protection 
  

a. Maintain a continuous construction window to prohibit Yellow-
billed Cuckoo’s from nesting or breeding near the project site. 
Breaks in construction may allow the bird a small window to nest, 
thus, becoming impacted once construction begins again.  
 

b. Provide mitigation for permanent habitat loss at a 2:1 ratio at a 
location and methodology approved by the USFWS.  
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Migratory Bird Protection 
  

a. Perform any ground-disturbing activities or vegetation treatments 
before migratory birds begin nesting or after all young have 
fledged.  

 
b. If activities must be scheduled to start during the migratory bird 

breeding season, take appropriate steps to prevent migratory 
birds from establishing nests in the potential impact area.  These 
steps could include covering equipment and structures and use of 
various excluders (e.g., noise).  Prior to nesting, birds can be 
harassed to prevent them from nesting on the site. 

 
c. If activities must be scheduled during the migratory bird breeding 

season, a site-specific survey for nesting birds should be 
performed starting at least two weeks prior to groundbreaking 
activities or vegetation treatments.  Established nests with eggs or 
young cannot be moved, and the birds cannot be harassed (see b., 
above), until all young have fledged and are capable of leaving the 
nest site. 

 
d. If nesting birds are found during the survey, appropriate spatial 

buffers should be established around nests.  Vegetation 
treatments or ground-disturbing activities within the buffer areas 
should be postponed until the birds have left the nest.  
Confirmation that all young have fledged should be made by a 
qualified biologist. 

 
Raptor Protection 
 
Raptor protection measures will be implemented to provide full 
compliance with environmental laws.  Raptor surveys will be 
developed using the Utah Field Office Guidelines for Raptor Protection 
from Human and Land Use Disturbances (Romin and Muck 2002), to 
ensure that the proposed project will avoid adverse impacts to 
raptors, including bald and golden eagles.  Locations of existing 
raptor nests and eagle roosting areas will be identified prior to the 
initiation of project activities.  Appropriate spatial buffer zones of 
inactivity will be established during breeding, nesting, and roosting 
periods.  Arrival at nesting sites can occur as early as December for 
certain raptor species.  Nesting and fledging can continue through 
August. Wintering bald eagles may roost from November through 
March. 
 

8. Wetland Resources – The site was cleared of wetlands, however, if 
impacts are expected to occur outside of the identified Proposed Action 
area outlined in this EA, additional wetland surveying and delineations 
will be necessary as well as consultation with the USACE. 
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9. Previously Disturbed Areas - Construction activities will be confined 
to previously disturbed areas where possible for such activities as 
work, staging, and storage, waste areas and vehicle and equipment 
parking areas.  Vegetation disturbance will be minimized as much as 
possible. 

 
10. Public Access - Construction sites will be closed to public access.  

Temporary fencing, along with signs, will be installed to prevent public 
access.  Moab City or the State of Utah will coordinate with landowners 
or those holding special permits and other authorized parties 
regarding access to or through the Project area. 

 
11. Disturbed Areas - All disturbed areas resulting from the Project will 

be smoothed, shaped, contoured, and rehabilitated to as near the pre-
Project construction condition as practicable.  After completion of the 
construction and restoration activities, disturbed areas will be seeded 
at appropriate times with weed-free, native seed mixes having a 
variety of appropriate species (especially woody species where 
feasible) to help hold the soil around structures, prevent excessive 
erosion, and to help maintain other riverine and riparian functions.  
The composition of seed mixes will be coordinated with wildlife 
habitat specialists, biologists and landscape architects.  Weed control 
on all disturbed areas will be required.  Successful revegetation efforts 
must be monitored and reported to the State of Utah, along with 
photos of the completed Project. 
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Chapter 5  Consultation and 
Coordination 

5.1  Introduction 

Consultation between State, City, County and Federal Agencies are discussed in this 
section.  The State of Utah will coordinate directly with other agencies for comment 
and consultation which include SHPO, US Fish and Wildlife, US Army Corps of 
Engineers, EPA and the Native American Tribes. NEPA requires full disclosure about 
major actions taken by Federal agencies and accompanying alternatives, impacts, 
and potential mitigation of impacts. 

5.2  Public and Agency Involvement 

July 2015, Bowen Collins & Associates mailed 34 scoping letters to property 
owners within 1000 feet of the new WRF location, as well as state and Federal 
agencies, notifying them of the Project and inviting them to participate in a 30-day 
public comment period which ended at the end of August 2015.  BC&A received 
two comment letters, one from a property owner and the other from Forestry, 
Fire and State Lands. BC&A reviewed the comments and considered relevant 
comments in the environmental analysis. 

5.5  Utah State Historic Preservation Office 

A copy of the Class III Cultural Resource Inventory Report and a determination of 
historic properties affected for the Proposed Action Alternative were submitted to 
the SHPO. An MOA, located in Appendix H was developed between the State of Utah, 
SHPO and the City of Moab.   
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Chapter 8  List of Acronyms 

APE Area of Potential Effect 

BLM Bureau of Land Management 

BA Biological Assessment 

BOD5 Biochemical Oxygen Demand – 5 Day Technique 

BO Biological Opinion 

CITY  City of Moab 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

CWA Clean Water Act 

CONSERVANCY The Nature Conservancy 

COUNTY Grand County 

DEQ State of Utah Department of Environmental Quality 

DWR State of Utah Division of Wildlife Resources 

DWRi State of Utah Division of Water Rights 

EA Environmental Assessment 
ESA Endangered Species Act 

FONSI Finding of No Significant Impact 

FFSL Forestry, Fire and State Lands 

LUST Leaking Underground Storage Tank 

MSL Mean Sea Level 

NEPA National Environmental Policy Act 

NRCS Natural Resource Conservation Service 

NRHP National Register of Historic Places 

NWI National Wetlands Inventory 

O&M Operation and Maintenance 

SHPO Utah State Historic Preservation Office 

SOP Standard Operating Procedures 

TSS Total Suspended Solids 

UDOT State of Utah Department of Transportation 

UGS Utah Geological Service 

UPDES Utah Pollution Discharge Elimination System 

USFWS U.S. Fish and Wildlife Service 

UST Underground Storage Tanks 

USACE US Army Corps of Engineers 
 WRF Water Reclamation Facility 

WWTP Wastewater Treatment Plant 
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Chapter 9  Figures 
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Figure 2 – Land Ownership Map 
Figure 3 – Geologic Map 
Figure 4 – Hydrology Map 
Figure 5 – Utah DEQ Regulated Sites 
Figure 6 – Vegetation Map 
Figure 7 – Soils Map 
Figure 8 – Prime Farmlands 
Figure 9 – Wildlife Map 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Arches National Park, Utah
Survey Area Data:  Version 4, Aug 5, 2014

Soil Survey Area:  Canyonlands Area, Utah - Parts of Grand and
San Juan Counties
Survey Area Data:  Version 10, Aug 6, 2014

Soil Survey Area:  Grand County, Utah - Central Part
Survey Area Data:  Version 10, Aug 8, 2014

Your area of interest (AOI) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jun 23, 2010—Jun 24,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Arches National Park, Utah (UT687)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

110 Bowington-Radnik-Patterfield
complex, 0 to 6 percent slopes

2.8 0.1%

117 Rock outcrop-Arches complex, 2
to 15 percent slopes

104.5 2.0%

133 Chedeski family, 15 to 60
percent slopes

133.1 2.5%

Subtotals for Soil Survey Area 240.4 4.6%

Totals for Area of Interest 5,256.5 100.0%

Canyonlands Area, Utah - Parts of Grand and San Juan Counties (UT633)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Badland 80.3 1.5%

8 Begay fine sandy loam, moist, 2
to 6 percent slopes

216.9 4.1%

43 Jocity loam, 2 to 4 percent slopes 90.6 1.7%

54 Moab very cobbly fine sandy
loam, 3 to 30 percent slopes

8.9 0.2%

62 Nepalto very stony sandy loam,
2 to 8 percent slopes

0.0 0.0%

72 Rock outcrop 692.8 13.2%

73 Rock outcrop-Moenkopie
complex, 3 to 15 percent
slopes

137.6 2.6%

75 Rock outcrop-Rizno, dry
complex, 3 to 15 percent
slopes

1.2 0.0%

76 Rock outcrop-Ustic
Torripsamments complex, 2 to
15 percent slopes

21.8 0.4%

80 Sheppard fine sand, 2 to 8
percent slopes

151.8 2.9%

88 Thoroughfare fine sandy loam,2
to 8 percent slopes

372.3 7.1%

97 Ustic Torrifluvents-Ustic
Torrifluvents,sodic-Typic
Ustifluvents complex, 0 to 6
percent slopes

1,107.8 21.1%

99 Ustic Torriorthents-Lithic
Torriorthents, warm-Rock
outcrop complex, 10 to 80
percent slopes

61.1 1.2%

W Water 387.0 7.4%
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Canyonlands Area, Utah - Parts of Grand and San Juan Counties (UT633)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Subtotals for Soil Survey Area 3,330.1 63.4%

Totals for Area of Interest 5,256.5 100.0%

Grand County, Utah - Central Part (UT624)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

39 Myton family-Rock outcrop
complex

480.6 9.1%

40 Nakai fine sandy loam, 3 to 10
percent slopes

246.0 4.7%

47 Redbank-Flatnose families
association

157.2 3.0%

50 Riverwash 12.4 0.2%

53 Rock outcrop 789.9 15.0%

Subtotals for Soil Survey Area 1,686.0 32.1%

Totals for Area of Interest 5,256.5 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
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where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Arches National Park, Utah

110—Bowington-Radnik-Patterfield complex, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 20py7
Elevation: 3,960 to 4,820 feet
Mean annual precipitation: 9 to 11 inches
Mean annual air temperature: 53 to 57 degrees F
Frost-free period: 170 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Bowington and similar soils: 50 percent
Radnik and similar soils: 25 percent
Patterfield and similar soils: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bowington

Setting
Landform: Flood-plain steps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone

Typical profile
C1 - 0 to 1 inches: very fine sand
C2 - 1 to 10 inches: fine sand
C3 - 10 to 25 inches: fine sand
C4 - 25 to 33 inches: very fine sand
C5 - 33 to 38 inches: fine sand
C6 - 38 to 43 inches: coarse sand
C7 - 43 to 48 inches: sand
C8 - 48 to 52 inches: coarse sand
C9 - 52 to 79 inches: coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very

high (0.20 to 99.90 in/hr)
Depth to water table: About 20 to 39 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water storage in profile: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: Semiwet Fresh Streambank (Fremont Cottonwood)

(R035XY013UT)

Description of Radnik

Setting
Landform: Flood-plain steps
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone

Typical profile
A - 0 to 5 inches: fine sand
Bw1 - 5 to 13 inches: fine sand
Bw2 - 13 to 23 inches: loamy fine sand
C1 - 23 to 37 inches: sand
C2 - 37 to 43 inches: sand
C3 - 43 to 57 inches: sand
C4 - 57 to 83 inches: sand

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline (0.0 to 1.0 mmhos/cm)
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Loamy Bottom (Basin Big Sagebrush) (R035XY011UT)

Description of Patterfield

Setting
Landform: Terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
A - 0 to 6 inches: sandy loam
By1 - 6 to 29 inches: sandy clay loam
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By2 - 29 to 40 inches: fine sandy loam
By3 - 40 to 65 inches: sandy clay loam
By4 - 65 to 79 inches: sandy clay loam

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Very rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 3 percent
Salinity, maximum in profile: Strongly saline (16.0 to 30.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 30.0
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: Alkali Flat (Greasewood) (R035XY009UT)

117—Rock outcrop-Arches complex, 2 to 15 percent slopes

Map Unit Setting
National map unit symbol: 20qnk
Elevation: 3,960 to 5,520 feet
Mean annual precipitation: 9 to 11 inches
Mean annual air temperature: 53 to 57 degrees F
Frost-free period: 170 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop, navajo formation sandstone: 65 percent
Arches and similar soils: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop, Navajo Formation Sandstone

Properties and qualities
Slope: 2 to 99 percent
Frequency of ponding: Frequent

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
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Description of Arches

Setting
Landform: Mesas
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Eolian deposits derived from sandstone

Typical profile
A - 0 to 1 inches: fine sand
C - 1 to 4 inches: fine sand
2Cr - 4 to 6 inches: bedrock
2R - 6 to 16 inches: bedrock

Properties and qualities
Slope: 2 to 15 percent
Percent of area covered with surface fragments: 0.0 percent
Depth to restrictive feature: 3 to 10 inches to lithic bedrock; 3 to 6 inches to paralithic

bedrock
Natural drainage class: Excessively drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water storage in profile: Very low (about 0.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Shallow Sand Rock Pocket (Utah Juniper/Two-Needle Pinyon)

(R035XY019UT)

133—Chedeski family, 15 to 60 percent slopes

Map Unit Setting
National map unit symbol: 2lhnh
Elevation: 3,960 to 5,250 feet
Mean annual precipitation: 9 to 11 inches
Mean annual air temperature: 53 to 57 degrees F
Frost-free period: 170 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Chedeski family and similar soils: 90 percent

Custom Soil Resource Report

16



Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chedeski Family

Setting
Landform: Scarp slopes on cuestas, canyon walls
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Colluvium derived from sandstone

Typical profile
A - 0 to 4 inches: gravelly sandy clay loam
Bw1 - 4 to 10 inches: very gravelly sandy clay loam
Bw2 - 10 to 19 inches: gravelly sandy clay loam
2Cr - 19 to 29 inches: bedrock

Properties and qualities
Slope: 15 to 60 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 10 to 20 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Semidesert Steep Shallow Loam (Utah Juniper-Two-Needle

Pinyon) (R035XY240UT)
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Canyonlands Area, Utah - Parts of Grand and San Juan Counties

2—Badland

Map Unit Composition
Badland: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Badland

Setting
Landform: Hillslopes, escarpments
Down-slope shape: Linear
Across-slope shape: Linear

8—Begay fine sandy loam, moist, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1vn7
Elevation: 5,800 to 6,300 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 49 degrees F
Frost-free period: 100 to 120 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Begay and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Begay

Setting
Landform: Cuestas, structural benches
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Eolian deposits derived from sandstone

Typical profile
A - 0 to 3 inches: fine sandy loam
Bw - 3 to 32 inches: fine sandy loam
Bk - 32 to 60 inches: loamy fine sand

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Calcium carbonate, maximum in profile: 5 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Upland Loam (Basin Big Sagebrush) (R035XY306UT)

Minor Components

Mivida
Percent of map unit: 10 percent

Mido
Percent of map unit: 10 percent

Ignacio
Percent of map unit: 5 percent

43—Jocity loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: 1vly
Elevation: 4,400 to 4,800 feet
Mean annual precipitation: 7 to 9 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Jocity and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jocity

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from igneous and sedimentary rock

Typical profile
A - 0 to 10 inches: loam
C1 - 10 to 17 inches: sandy loam
C2 - 17 to 49 inches: clay loam
C3 - 49 to 60 inches: stratified loam to clay loam
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Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: Loamy Bottom (Basin Big Sagebrush) (R035XY011UT)
Other vegetative classification: Loamy Bottom (Basin Big Sagebrush)

(035XY011UT_2)

Minor Components

Nakai
Percent of map unit: 6 percent

Thoroughfare
Percent of map unit: 6 percent

Barnum
Percent of map unit: 6 percent

Moab
Percent of map unit: 4 percent

Ustic torrifluvents
Percent of map unit: 3 percent

54—Moab very cobbly fine sandy loam, 3 to 30 percent slopes

Map Unit Setting
National map unit symbol: 1vmb
Elevation: 5,200 to 6,000 feet
Mean annual precipitation: 10 to 12 inches
Mean annual air temperature: 49 to 51 degrees F
Frost-free period: 120 to 140 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Moab and similar soils: 95 percent
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Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Moab

Setting
Landform: Stream terraces, alluvial fans
Landform position (three-dimensional): Riser
Down-slope shape: Linear, concave
Across-slope shape: Concave, convex
Parent material: Alluvium derived from sandstone and shale and/or alluvium derived

from igneous rock

Typical profile
A - 0 to 2 inches: very cobbly fine sandy loam
Bw - 2 to 10 inches: gravelly fine sandy loam
Bk - 10 to 60 inches: very gravelly fine sandy loam

Properties and qualities
Slope: 3 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 60 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Semidesert Stony Loam (Blackbrush) (R035XY243UT)

Minor Components

Redbank
Percent of map unit: 5 percent

62—Nepalto very stony sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1vmm
Elevation: 4,000 to 4,600 feet
Mean annual precipitation: 7 to 9 inches
Mean annual air temperature: 53 to 55 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Not prime farmland
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Map Unit Composition
Nepalto and similar soils: 83 percent
Minor components: 17 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nepalto

Setting
Landform: Canyons, talus cones
Landform position (two-dimensional): Footslope
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from sandstone

Typical profile
A - 0 to 3 inches: very stony sandy loam
C - 3 to 60 inches: stratified extremely stony fine sand to gravelly fine sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Desert Stony Loam (Blackbrush) (R035XY139UT)

Minor Components

Alluvial soils
Percent of map unit: 10 percent

Thoroughfare
Percent of map unit: 5 percent

Rock outcrop
Percent of map unit: 2 percent
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72—Rock outcrop

Map Unit Composition
Rock outcrop: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop

Setting
Landform: Cliffs, escarpments
Down-slope shape: Linear
Across-slope shape: Linear

73—Rock outcrop-Moenkopie complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 1vn0
Elevation: 4,000 to 5,000 feet
Mean annual precipitation: 7 to 9 inches
Mean annual air temperature: 53 to 55 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop: 60 percent
Moenkopie and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop

Setting
Landform: Cliffs, ledges

Description of Moenkopie

Setting
Landform: Cuestas, structural benches
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Residuum weathered from sandstone

Typical profile
A - 0 to 3 inches: gravelly loamy sand
C - 3 to 8 inches: sandy loam
R - 8 to 12 inches: unweathered bedrock
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Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 3 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Gypsum, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Very low (about 0.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Desert Shallow Sandy Loam (Blackbrush) (R035XY133UT)
Other vegetative classification: Desert Sandy Loam (Blackbrush) (035XY121UT_1)

Minor Components

Trail
Percent of map unit: 5 percent

Thoroughfard
Percent of map unit: 5 percent

Shepherd
Percent of map unit: 5 percent

75—Rock outcrop-Rizno, dry complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 1vn2
Elevation: 470 to 6,000 feet
Mean annual precipitation: 9 to 12 inches
Mean annual air temperature: 49 to 53 degrees F
Frost-free period: 120 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop: 65 percent
Rizno and similar soils: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Rock Outcrop

Setting
Landform: Cliffs on cuestas, escarpments on cuestas, ledges on cuestas
Down-slope shape: Linear
Across-slope shape: Convex, linear

Description of Rizno

Setting
Landform: Hogbacks, escarpments on cuestas, structural benches
Down-slope shape: Linear
Across-slope shape: Linear, convex
Parent material: Eolian deposits over residuum weathered from sandstone and

shale

Typical profile
A - 0 to 2 inches: gravelly fine sandy loam
C - 2 to 8 inches: fine sandy loam
R - 8 to 12 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 4 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 0.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Semidesert Shallow Sandy Loam (Utah Juniper, Blackbrush)

(R035XY236UT)
Other vegetative classification: Semidesert Shallow Sand (Utah Juniper-Pinyon)

(035XY227UT_3)

Minor Components

Arches
Percent of map unit: 10 percent

Mido
Percent of map unit: 5 percent
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76—Rock outcrop-Ustic Torripsamments complex, 2 to 15 percent slopes

Map Unit Setting
National map unit symbol: 1vn3
Elevation: 4,700 to 5,500 feet
Mean annual precipitation: 9 to 11 inches
Mean annual air temperature: 50 to 52 degrees F
Frost-free period: 120 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Rock outcrop: 45 percent
Ustic torripsamments and similar soils: 30 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop

Setting
Landform: Cliffs on cuestas, escarpments on cuestas, ledges on cuestas
Down-slope shape: Linear
Across-slope shape: Convex, linear

Description of Ustic Torripsamments

Setting
Landform: Cuestas, structural benches
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Eolian sands derived from sandstone

Typical profile
C1 - 0 to 3 inches: fine sand
C2 - 3 to 34 inches: loamy fine sand
R - 34 to 38 inches: unweathered bedrock

Properties and qualities
Slope: 2 to 15 percent
Depth to restrictive feature: 20 to 79 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 2.7 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Semidesert Sand (Fourwing Saltbush) (R035XY212UT)
Other vegetative classification: Semidesert Sand (Four-Wing Saltbush)

(035XY212UT_3)

Minor Components

Arches
Percent of map unit: 10 percent

Rizno
Percent of map unit: 10 percent

Ignacio
Percent of map unit: 5 percent

80—Sheppard fine sand, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1vn8
Elevation: 4,600 to 5,000 feet
Mean annual precipitation: 6 to 8 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Sheppard and similar soils: 70 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sheppard

Setting
Landform: Sand sheets on cuestas, sand sheets on structural benches
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Eolian deposits derived from sandstone

Typical profile
A - 0 to 3 inches: fine sand
C - 3 to 60 inches: fine sand

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
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Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Desert Sand (Sand Sagebrush) (R035XY115UT)

Minor Components

Nakai
Percent of map unit: 10 percent

Trail
Percent of map unit: 10 percent

Arches
Percent of map unit: 10 percent

88—Thoroughfare fine sandy loam,2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1vnj
Elevation: 4,100 to 5,200 feet
Mean annual precipitation: 7 to 9 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Thoroughfare and similar soils: 83 percent
Minor components: 17 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Thoroughfare

Setting
Landform: Stream terraces, alluvial flats
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Alluvium derived from sandstone and shale
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Typical profile
A - 0 to 2 inches: fine sandy loam
C - 2 to 60 inches: stratified gravelly loamy sand to fine sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Desert Sandy Loam (Fourwing Saltbush) (R035XY118UT)

Minor Components

Trail
Percent of map unit: 10 percent

Bluechief
Percent of map unit: 7 percent

97—Ustic Torrifluvents-Ustic Torrifluvents,sodic-Typic Ustifluvents
complex, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1vnv
Elevation: 3,900 to 4,400 feet
Mean annual precipitation: 6 to 12 inches
Mean annual air temperature: 53 to 56 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Ustic torrifluvents and similar soils: 35 percent
Ustic torrifluvents and similar soils: 30 percent
Typic ustifluvents and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Ustic Torrifluvents

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
C1 - 0 to 13 inches: loamy very fine sand
C2 - 13 to 60 inches: stratified gravelly sandy loam to silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 32.0 mmhos/

cm)
Sodium adsorption ratio, maximum in profile: 30.0
Available water storage in profile: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Loamy Bottom (Basin Big Sagebrush) (R035XY011UT)
Other vegetative classification: Loamy Bottom (Basin Big Sagebrush)

(035XY011UT_2)

Description of Ustic Torrifluvents

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
C1 - 0 to 3 inches: loamy very fine sand
C2 - 3 to 60 inches: stratified gravelly sandy loam to silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
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Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 32.0 mmhos/

cm)
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Alkali Flat (Greasewood) (R035XY009UT)

Description of Typic Ustifluvents

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from sandstone and shale

Typical profile
C1 - 0 to 1 inches: loam
C2 - 1 to 60 inches: stratified very gravelly sand to silt loam

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 2.00 in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 32.0 mmhos/

cm)
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B
Ecological site: Semiwet Saline Streambank (Fremont Cottonwood)

(R035XY012UT)

Minor Components

Riverwash
Percent of map unit: 7 percent
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave

Rock ourcrop
Percent of map unit: 3 percent
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99—Ustic Torriorthents-Lithic Torriorthents, warm-Rock outcrop
complex, 10 to 80 percent slopes

Map Unit Setting
National map unit symbol: 1vnx
Elevation: 4,200 to 7,100 feet
Mean annual precipitation: 8 to 15 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 100 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Ustic torriorthents and similar soils: 35 percent
Lithic torriorthents and similar soils: 25 percent
Rock outcrop: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ustic Torriorthents

Setting
Landform: Talus cones on escarpments
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Colluvium derived from sandstone and shale

Typical profile
A - 0 to 7 inches: very cobbly loamy fine sand
C - 7 to 60 inches: extremely stony fine sandy loam

Properties and qualities
Slope: 10 to 80 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Low (about 3.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
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Ecological site: Talus Slope (Blackbrush-Shadscale) (R035XY018UT)

Description of Lithic Torriorthents

Setting
Landform: Escarpments, ledges
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale and/or residuum

weathered from sandstone and shale

Typical profile
A,C - 0 to 17 inches: gravelly fine sandy loam
R - 17 to 21 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: 4 to 20 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: Desert Shallow Sandy Loam (Blackbrush) (R035XY133UT)

Description of Rock Outcrop

Setting
Landform: Cliffs, escarpments, ledges
Down-slope shape: Linear
Across-slope shape: Linear

Minor Components

Nepalto
Percent of map unit: 10 percent

Rubbleland
Percent of map unit: 5 percent

Badland
Percent of map unit: 5 percent
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W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Grand County, Utah - Central Part

39—Myton family-Rock outcrop complex

Map Unit Setting
National map unit symbol: jy08
Elevation: 4,000 to 5,700 feet
Mean annual precipitation: 5 to 8 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Myton family and similar soils: 40 percent
Rock outcrop: 25 percent
Minor components: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Myton Family

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Colluvium derived from sandstone and/or residuum weathered from

sandstone

Typical profile
C1 - 0 to 29 inches: extremely stony sandy loam
R - 29 to 33 inches: unweathered bedrock

Properties and qualities
Slope: 50 to 70 percent
Percent of area covered with surface fragments: 21.0 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: Talus Slope (Blackbrush-Shadscale) (R035XY018UT)
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Description of Rock Outcrop

Setting
Landform: Escarpments on mountain slopes, ledges on mountain slopes
Landform position (three-dimensional): Free face, free face
Down-slope shape: Linear
Across-slope shape: Convex

Minor Components

Shallow, loamy soils
Percent of map unit: 15 percent

Very deep, loamy soils
Percent of map unit: 10 percent

Soils in dry washes
Percent of map unit: 10 percent

40—Nakai fine sandy loam, 3 to 10 percent slopes

Map Unit Setting
National map unit symbol: jy0b
Elevation: 4,000 to 5,000 feet
Mean annual precipitation: 5 to 8 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 180 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Nakai and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nakai

Setting
Landform: Structural benches
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and/or eolian deposits derived

from sandstone and/or residuum weathered from sandstone

Typical profile
A1 - 0 to 3 inches: fine sandy loam
B21 - 3 to 9 inches: fine sandy loam
B22,C1ca - 9 to 58 inches: fine sandy loam
R - 58 to 62 inches: unweathered bedrock
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Properties and qualities
Slope: 3 to 10 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Desert Shallow Loam (Black Sagebrush) (R034XY118UT)

Minor Components

Shallow, loamy soils
Percent of map unit: 10 percent

Rock outcrop
Percent of map unit: 5 percent

47—Redbank-Flatnose families association

Map Unit Setting
National map unit symbol: jy0k
Elevation: 4,000 to 6,500 feet
Mean annual precipitation: 5 to 12 inches
Mean annual air temperature: 46 to 55 degrees F
Frost-free period: 120 to 180 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Redbank family and similar soils: 45 percent
Flatnose family and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Redbank Family

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
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Across-slope shape: Concave
Parent material: Alluvium derived from sandstone and shale

Typical profile
A1 - 0 to 8 inches: fine sandy loam
C1 - 8 to 13 inches: sandy loam
C2 - 13 to 24 inches: gravelly loamy coarse sand
C3 - 24 to 46 inches: sandy loam
C4 - 46 to 60 inches: loamy coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 3.0
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Alkali Flat (Greasewood) (R034XY006UT)
Other vegetative classification: Alkali Flat (Black Greasewood) (034XY006UT_1)

Description of Flatnose Family

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from sandstone and shale

Typical profile
A1 - 0 to 5 inches: sandy clay loam
C1 - 5 to 11 inches: fine sandy loam
C2 - 11 to 30 inches: fine sandy loam
C3 - 30 to 60 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 2.00 in/hr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: Occasional
Frequency of ponding: None
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Calcium carbonate, maximum in profile: 3 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: Wet Saline Streambank (Coyote willow) (R034XY026UT)
Other vegetative classification: Wet Saline Streambank (Coyote Willow)

(034XY026UT_2)

Minor Components

Very deep loamy soils
Percent of map unit: 5 percent

Unstabilized sandy and gravelly sediment
Percent of map unit: 5 percent

Riverwash
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: Semiwet Fresh Streambank (R048AY006UT)

50—Riverwash

Map Unit Composition
Riverwash: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Riverwash

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from sandstone and shale

Typical profile
- 0 to 20 inches: sandy loam

Properties and qualities
Natural drainage class: Somewhat poorly drained
Runoff class: Negligible
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Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: About 0 to 20 inches
Frequency of flooding: Frequent
Available water storage in profile: Very low (about 1.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Ecological site: Semiwet Fresh Streambank (R048AY006UT)

53—Rock outcrop

Map Unit Composition
Rock outcrop: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Outcrop

Setting
Landform: Ridges on structural benches, ridges on cuestas, escarpments on

structural benches, escarpments on cuestas
Landform position (three-dimensional): Free face
Down-slope shape: Linear
Across-slope shape: Convex
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APPENDIX B 

FUGITIVE DUST REGULATIONS 

  



R307.  Environmental Quality, Air Quality. 
R307-205.  Emission Standards:  Fugitive Emissions and Fugitive Dust. 
R307-205-1.  Purpose. 
 R307-205 establishes minimum work practices and emission 
standards for sources of fugitive emissions and fugitive dust for 
sources located in all areas in the state except those listed in section 
IX, Part H of the state implementation plan or located in a PM10 
nonattainment or maintenance area. 
 
R307-205-2.  Applicability. 
 R307-205 applies statewide to all sources of fugitive emissions 
and fugitive dust, except for agricultural or horticultural activities 
specified in 19-2-114(1)-(3) and any source listed in section IX, 
Part H of the state implementation plan or located in a PM10 

nonattainment or maintenance area. 
 
R307-205-3.  Definitions. 
 The following definition applies throughout R307-205: 
 "Material" means sand, gravel, soil, minerals or other matter 
that may create fugitive dust. 
 
R307-205-4.  Fugitive Emissions. 
 Fugitive emissions from sources which were constructed on or 
before April 25, 1971, shall not exceed 40% opacity.  Fugitive 
emissions from sources constructed or modified after April 25, 1971, 
shall not exceed 20% opacity. 
 
R307-205-5.  Fugitive Dust. 
 (1)  Storage and Handling of Materials.  Any person owning, 
operating or maintaining a new or existing material storage, handling 
or hauling operation shall minimize fugitive dust from such an 
operation.  Such control may include the use of enclosures, covers, 
stabilization or other equivalent methods or techniques as approved 
by the director. 
 (2)  Construction and Demolition Activities. 
 (a)  Any person engaging in clearing or leveling of land greater 
than one-quarter acre in size, earthmoving, excavation, or movement 
of trucks or construction equipment over cleared land greater than 
one-quarter acre in size or access haul roads shall take steps to 
minimize fugitive dust from such activities.  Such control may include 
watering and chemical stabilization of potential fugitive dust sources 

or other equivalent methods or techniques approved by the director. 
 (b)  The owner or operator of any land area greater than 
one-quarter acre in size that has been cleared or excavated shall 
take measures to prevent fugitive particulate matter from becoming 
airborne.  Such measures may include: 
 (i)  planting vegetative cover, 
 (ii)  providing synthetic cover, 
 (iii)  watering, 
 (iv)  chemical stabilization, 
 (v)  wind breaks, or 
 (vi)  other equivalent methods or techniques approved by the 
director. 
 (c)  Any person engaging in demolition activities including 



razing homes, buildings, or other structures or removing paving 

material from roads or parking areas shall take steps to minimize 
fugitive dust from such activities.  Such control may include watering 
and chemical stabilization or other equivalent methods or techniques 
approved by the director. 
 
R307-205-6.  Roads. 
 (1)  The director may require persons owning, operating or 
maintaining any new or existing road, or having right-of-way easement 
or possessory right to use the same, to supply traffic count 
information as determined necessary to ascertain whether or not 
control techniques are adequate or additional controls are necessary. 
 (2)  Any person who deposits materials that may create fugitive 
dust on a public or private paved road shall clean the road promptly. 

 
R307-205-7.  Mining Activities. 
 (1)  Fugitive dust, construction activities, and roadways 
associated with mining activities are regulated under the provisions 
of R307-205-7 and not by R307-205-5 and 6. 
 (2)  Any person who owns or operates a mining operation shall 
minimize fugitive dust as an integral part of site preparation, mining 
activities, and reclamation operations. 
 (3)  The fugitive dust control measures to be used may include: 
 (a)  periodic watering of unpaved roads, 
 (b)  chemical stabilization of unpaved roads, 
 (c)  paving of roads, 
 (d)  prompt removal of coal, rock minerals, soil, and other 
dust-forming debris from roads and frequent scraping and compaction 

of unpaved roads to stabilize the road surface, 
 (e)  restricting the speed of vehicles in and around the mining 
operation, 
 (f)  revegetating, mulching, or otherwise stabilizing the surface 
of all areas adjoining roads that are a source of fugitive dust, 
 (g)  restricting the travel of vehicles on other than established 
roads, 
 (h)  enclosing, covering, watering, or otherwise treating loaded 
haul trucks and railroad cars, to minimize loss of material to wind 
and spillage, 
 (i)  substitution of conveyor systems for haul trucks and covering 
of conveyor systems when conveyed loads are subject to wind erosion, 
 (j)  minimizing the area of disturbed land, 

 (k)  prompt revegetation of regraded lands, 
 (l)  planting of special windbreak vegetation at critical points 
in the permit area, 
 (m)  control of dust from drilling, using water sprays, hoods, 
dust collectors or other controls approved by the director, 
 (n)  restricting the areas to be blasted at any one time, 
 (o)  reducing the period of time between initially disturbing 
the soil and revegetating or other surface stabilization, 
 (p)  restricting fugitive dust at spoil and coal transfer and 
loading points, 
 (q)  control of dust from storage piles through use of enclosures, 
covers, or stabilization and other equivalent methods or techniques 
as approved by the director, or 



 (r)  other techniques as determined necessary by the director. 

 
R307-205-8.  Tailings Piles and Ponds. 
 (1)  Fugitive dust, construction activities, and roadways 
associated with tailings piles and ponds are regulated under the 
provisions of R307-205-8 and not by R307-205-5 and 6. 
 (2)  Any person owning or operating an existing tailings operation 
where fugitive dust results from grading, excavating, depositing, 
or natural erosion or other causes in association with such operation 
shall take steps to minimize fugitive dust from such activities.  
Such controls may include: 
 (a)  watering, 
 (b)  chemical stabilization, 
 (c)  synthetic covers, 

 (d)  vegetative covers, 
 (e)  wind breaks, 
 (f)  minimizing the area of disturbed tailings, 
 (g)  restricting the speed of vehicles in and around the tailings 
operation, or 
 (h)  other equivalent methods or techniques which may be 
approvable by the director. 
 
KEY:  air pollution, fugitive emissions, mining, tailings 
Date of Enactment or Last Substantive Amendment:  July 7, 2005 
Notice of Continuation:  March 4, 2010 
Authorizing, and Implemented or Interpreted Law:  19-2-101; 19-2-104; 
19-2-109 
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Abstract 
 
Project Title: A Cultural Resource Inventory for the Proposed New Moab Waste Water 
Treatment Facility Project in Moab, Grand County, Utah. 
 
Project Description: The project consists of the replacement of the existing Moab Waste Water 
Treatment Facility by constructing a new, larger facility across the street from the existing one. 
 
Location: The proposed project area is located along W 400 N in Moab, Grand County, Utah 
within T 26S R 21E, Section 2 (USGS 7.5’ Topographic Quad: Moab, Utah). 
 
Number of Surveyed Acres: 4.8 acres 
 
Number of Sites: The proposed facility is located across the street from the existing facility 
(42GR5168). This facility was built in 1956 and was updated in 1996. No sites were identified 
within the proposed new treatment facility survey area. Seventeen sites, 57 historic 
buildings/structures, and 20 previously inventoried projects were identified within the 1.0 Mile 
Class I buffer. 
 
List of Register Listed Properties: N/A 
 
List of Register Eligible Properties: 42GR5168 
 
List of Ineligible Sites: N/A 
 
List of Unevaluated Sites: N/A 
 
Comments: Examination of the proposed Moab Waste Water Treatment facility revealed one 
isolated find within the inventory area for the new treatment facility. No additional cultural 
material was observed in this area. The existing treatment facility was identified as an historic 
cultural property and recorded as 42GR5168. The existing Moab Waste Water Treatment facility 
(42GR5168) was built in 1956 and has been recommended eligible for nomination to the 
National Register of Historic Places (NRHP). The proposed new facility will not have a direct 
negative impact on the existing facility. However, the existing facility (42GR5168) will be 
demolished upon completion of the new waste water plant.  As such, Bighorn recommends 
consultation with the Utah State Historic Preservation Office to mitigate impacts to the eligible 
site and continue the permitting process and proposed undertaking. 
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Introduction 
 
Bighorn Archaeological Consultants, LLC, (Bighorn) has completed a cultural resource 
inventory for the proposed New Moab Waste Water Treatment Facility Project in Moab, Grand 
County, Utah. The project was undertaken at the request of Bowen Collins & Associates to assist 
in fulfilling requirements under various federal and state environmental protection laws, 
including the National Historic Preservation Act (NHPA) and the National Environmental Policy 
Act (NEPA). The proposed new Moab Waste Water Treatment Facility is located along W 400 N 
in Moab, Grand County, Utah. The proposed project will build and operate a new waste water 
treatment plant at this location. Bighorn completed the inventory under Utah Project Number 
U15-HO-0409p. Fieldwork was completed by Jon Baxter on 11 May 2015. 
 
Project Location 

 
The area of potential effect (APE) is defined as the location for the proposed new treatment 
facility and it is located along W 400 N in Moab, Utah on privately held lands (Figure 1). 
Specifically, the APE is within T 26S R 21E (USGS Moab, Utah 7.5' Topographic Quadrangle). 
The parcel for the APE measures 129 by 152 meters and is within a 4.8-acre area. 
 
Environment 

 

The proposed project is located within the Salt Anticline physiographic subdivision of Utah at 
4,000 feet elevation above sea level. The area is characterized by elongate depressions caused by 
the removal of subterranean salt masses. The valleys typically trend northwesterly and are 
typically made up of collapsed or depressed anticlines. Shallow salt deposits are still common. 
The main valleys in this section are Spanish (Moab), Lisbon, Salt, and Castle Valley (Stokes 
1987:233-234). Vegetation in the area includes juniper, Russian olive, sagebrush, rabbitbrush, 
ephedra, snakeweed, Indian ricegrass, cheat grass, and various forbs. 
 
Cultural Context 

 
The prehistory of the Salt Anticline area of the Colorado Plateau region of the Eastern Great 
Basin can be broken down into a series of developmental stages based on changing technologies, 
economics, and social systems. Table 1 provides an overview of these phases. For more 
information refer to general syntheses of the regional prehistory (Jennings 1978; Madsen 1982; 
Geib 1996; Aikens & Madsen 1986; Madsen 1979; Simms 1986). For more information on the 
history of the area refer to historic syntheses of the area (Firmage 1996). 
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Table 1. Cultural Phases of the Eastern Great Basin 
Cultural Phase Sub-phase Approximate Time Period 

Paleoindian N/A 20,000 – 6,500 BC 

Archaic 
Early Archaic 6,500 – 3,500 BC 

Middle Archaic 3,500 – 1,500 BC 
Late Archaic 1,500 BC – AD 400 

Formative (Fremont) N/A AD 400 - 1350 

Late Prehistoric 
(Southern Paiute / Ute) 

Late Prehistoric AD 1350 – 1700 
Protohistoric AD 1700 – 1850 

Historic Post AD 1850 

Historic 
(Euro-American) 

Early Exploration 
Mormon Settlement, 
Farming, Ranching & 

Mining 

AD 1776-1858 
AD 1858-1870 
AD 1870-1950s 

 

 
Figure 2. General project overview facing southwest. 

 
Figure 3. General project overview facing west. 

 

 
Figure 4. View of existing Waste Water Treatment Facility (42GR5168). 
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Previous Research 

 

Prior to initiating fieldwork, Bighorn conducted a record search for reported projects and 
previously recorded cultural sites at the Utah State Historic Preservation Office Database on 11 
May 2015. Twenty previous cultural resource inventories (Table 2), 17 previously recorded sites 
(Table 3), and 57 historic properties were observed within one mile of the proposed project area. 
 
General Land Office (GLO) maps, aerial photographs, Master Title Plats, and the Historic Index 
of the area were also reviewed for historic features, such as roads, trails, mining claims, or land 
patents. Four GLOs (1879, 1881, 1914, and 1926) were identified for T 26S R 21E. No historic 
features within Section 2 were identified on these maps. Additionally, the aerial imagery for the 
project area does not show any historic features in Section 2 (Appendix A-Aerial Imagery). 
 

Table 2. Previous Cultural Resource Inventories within One Mile of the Proposed Project 
Project Name Project Number Company 

Cultural Resource Management Program MAPCO's 
Rocky Mountain Liquid Hydrocarbons Pipeline 

*U80-WG-0299 Woodward-Clyde Consultants 

Non-project Investigations near Bluff, Blanding, 
Eastland, and Moab, Utah 

U80-SH-0416s USDA-Soil Conservation Service 

Preliminary Report on a Seismic Corridor Survey 
near Moab, Utah 

U82-AF-0210b,s Archaeological-Environmental 
Research Corporation 

US-191 Widening Project from Pack Creek Bridge 
to the Colorado River Bridge 

U88-AS-0261p,s Abajo Archaeology 

The Scott M. Matheson Wetlands Preserve Parking 
Area and Access Road 

*U93-BL-0714p Bureau of Land Management 

Cultural Resource Inventories of City and Moab's 
Mill Creek Flood Control and Parkway Project 
Grand County, Utah 

U95-AS-0494s Abajo Archaeology 

Cultural Resource Inventory of the City of Moab's 
Maps Project at the Moab Orchard Property in 
Grand County, Utah 

U02-MQ-0718p Montgomery Archaeological 
Consultants 

Archaeological Inventory of Three Existing Power 
Lines between Moab and Monticello, San Juan and 
Grand Counties, Utah 

*U03-BC-0061b,p,s BYU-Office of Public Archaeology 

Archaeological Investigations for Moab's Min Street 
(US-191) Reconstruction Project, Grand County, 
Utah 

U03-MQ-0528s Montgomery Archaeological 
Consultants 

Proposed Allen-Pipkin Subdivision, Moab, Utah U05-BT-1048b,p Bennett Management Services, LLC. 

Cultural and Fossil Resource Inventory for Utah 
Department of Transportation's Colorado River 
Bridge Replacement Project Grand County, Utah 

U05-MQ-1239p,s Montgomery Archaeological 
Consultants 

A Cultural Resources Inventory of the Department 
of Energy Crescent Junction Disposal Site 
Additional Staging and Stockpile Area, Alternate 
Access Corridor, and Potable Waterline between 
Thompson Springs and Crescent Junction, Grand 
County, Utah 

U06-ST-0669b,p,w,s SWCA Environmental Consultants 

500 West Reconstruction, 400 North to Kane Creek 
Blvd, Moab, Utah 

*U08-BS-0239s Baseline Data, Inc. 

Cultural Resource Inventory of the Utah Division of 
Wildlife Resources Slough 2 Fire Rehabilitation 

*U08-MQ-1199p,s Montgomery Archaeological 
Consultants 
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Project Name Project Number Company 

Project (#1332) in the Matheson Wetlands, Grand 
County, Utah 
Cultural Resource Inventory for the Pipeline Non-
Motorized Trail 

*U09-BL-0044b Bureau of Land Management 

Moab District Field Office Selected Road Inventory 
San Juan and Grand Counties, Utah 

U09-LI-0075b Solano Archaeological Services 

Cultural Resource Inventory of the Pipe Dream Trail 
Additions, Grand County, Utah 

*U10-BL-0342b Bureau of Land Management 

Cultural Resource Survey of US-191 Shoulder 
Widening North of Moab Grand County, Utah 

U11-BT-1035p Bennett Management Services, LLC. 

A Negative Short Report of the Matheson Preserve 
Fire Rehabilitation Project #2159 Grand County, 
Utah 

*U11-UQ-0555s State of Utah - Division of Wildlife 
Resources 

Cultural and Fossil Resource Inventory of Utah 
Department of Transportation's Proposed 500 West 
Road Improvements from Mill Creek Bridge to 
Kane Creek Boulevard Grand County, Utah 

U14-MQ-0247p Montgomery Archaeological 
Consultants 

* Located within 1/2 mile of project 
 

Table 3. Previously Recorded Cultural Sites within One Mile of the Proposed Project 
3BSite Number Site Type Cultural Affiliation Eligibility 
42GR170 Prehistoric Site Unknown Aboriginal Unevaluated 
*42GR210 Prehistoric River Shelter Fremont Unevaluated 
42GR317 Prehistoric Lithic Scatter Unknown Aboriginal Unevaluated 
42GR1422 Prehistoric Rock Shelter Unknown Aboriginal Eligible 
42GR2079 Historic Petroglyph 1935-1935 Eligible 
42GR2206 Prehistoric Habitation Late Archaic Not Eligible 
42GR2813 Historic Moab-Thompson Wagon Road 1883-1930s Eligible 
42GR3292 Prehistoric Artifact Scatter Unknown Aboriginal Not Eligible 
42GR3293 Prehistoric Artifact Scatter Unknown Aboriginal Eligible 
42GR3622 Historic Ditch 1950-Unknown Not Eligible 
42GR3623 Historic Ditch 1930-Present Not Eligible 
42GR3624 Historic Foundation Remains 1950-1960 Not Eligible 
42GR3625 Historic Ditch 1894-Present Not Eligible 
42GR3626 Prehistoric Lithic Scatter Late Prehistoric Determined Eligible 
42GR3627 Prehistoric Lithic Scatter Protohistoric/Contact Determined Eligible 
42GR3628 Prehistoric Lithic Scatter Unknown Aboriginal Determined Eligible 
*42GR4177 Prehistoric Rock Art Unknown Aboriginal Eligible 
* Located within 1/2 mile of project 

 
Table 4. Historic Building/Features within One Mile of the Proposed Project 

4BProperty Name/Type Year of Construction Address Eligibility 
None/ Unknown 1960 94 W 100 N Unevaluated 
None/ Crosswing 1890 61 N 100 W Not Eligible 
None/ Unknown 1950 71 N 100 W Unevaluated 
None/ Unknown 1955 81 N 100 W Unevaluated 
None/ Unknown 1965 91 N 100 W Unevaluated 
None/ Unknown 1950 101 N 100 W Unevaluated 
None/ Foursquare 1950 121 N 100 W Not Eligible 
Hyrum Allen House/ 
Foursquare 

1901 147 N 100 W Eligible 
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4BProperty Name/Type Year of Construction Address Eligibility 
None/ Unknown 1945 167 N 100 W Unevaluated 
None/ Bungalow 1920 168 N 100 W Eligible 
None/ Unknown 1955 198 N 100 W Unevaluated 
None/ Unknown 1950 211 N 100 W Unevaluated 
None/ Other 
Residential Type 

1940 348 N 100 W Not Eligible 

None/ Other 
Residential Type 

1930 376 N 100 W Not Eligible 

Alfred G. Wilson 
House/ Crosswing 

1887; 1890 84 W 200 N Eligible 

Neals Olson House/ 
Unknown 

1896 90 W 200 N Eligible 

None/ Unknown 1960 340 W 200 S Unevaluated 
None/ Hall-Parlor 1890 291 W 400 N Not Eligible 
None/ Other 
Residential Type 

1940 300 W 400 N Not Eligible 

None/ Bungalow 1915 339 W 400 N Not Eligible 
None/ WWII-Era 
Cottage 

1940 450 W 400 N Not Eligible 

*Allen Memorial 
House/ Unknown 

1957 625 W 400 N Unevaluated 

*None/ Other 
Residential Type 

1930 915 W 400 N Not Eligible 

*None/ Shutgun 1910 991 W 400 N Not Eligible 
*None/ Other 
Residential Type 

1940 993 W 400 N Not Eligible 

*None/ Other 
Residential Type 

1900 1017 W 400 N Eligible 

*None/ Shutgun 1915 405 N 500 W Not Eligible 
*None/ Single Cell 1880 415 N 500 W Eligible 
None/ Other 
Residential Type 

1940 557 N 500 W Not Eligible 

None/ Other 
Residential Type 

1940 567 N 500 W Not Eligible 

None/ 1-Part Block 1940 635 N 500 W Not Eligible 
None/ Hall-Parlor 1900 675 N 500 W Eligible 
None/ Other 
Residential Type 

1940 723 N 500 W Not Eligible 

None/ Other 
Residential Type 

1930 737 N 500 W Not Eligible 

None/ WWII-Era 
Cottage 

1940 1001 N 500 W Not Eligible 

*None/ Rectangle-
Gable Entry Granary 

1900 655 W Bartlett Circle Eligible 

None/ Bungalow 1935 132 W Center Not Eligible 
None/ Bungalow 1920 171 W Center Eligible 
None/ Unknown 1940 178 W Center Not Eligible 
None/ Other 
Residential Type 

1940 186 W Center Eligible 

None/ Other 
Residential Type 

1940 210 W Center Not Eligible 
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4BProperty Name/Type Year of Construction Address Eligibility 
Arthur Taylor House/ 
Crosswing 

1894; 1896 1255 N Highway 191 Listed 

King World Sandstone 
Carving/ Unknown 

1935 1500 N Highway 191 Eligible 

None/ Other-
Undefined 

1920 480 E Kane Creek Blvd Eligible 

None/ Other 
Residential Type 

1940 592 N Main Not Eligible 

None/ Hall-Parlor 1880 600 N Main Not Eligible 
None/ Other 
Residential Type 

1910 399 N Park Road Not Eligible 

*John F. & Irene 
Peterson House/ 
Basement House 

1945 436 N River Sands Road Eligible 

Elk Mountain Mission 
Fort Site/ Unknown 

1955 US 160 Listed 

None/ Period Cottage 1920 131 W Walnut Not Eligible 
None/ Bungalow 1925 132 W Walnut Eligible 
None/ Single Cell 1905 133 W Walnut Eligible 
None/ Period Cottage 1940 144 W Walnut Eligible 
None/ WWII-Era 
Cottage 

1940 157 W Walnut Not Eligible 

None/ Other 
Residential Type 

1940 178 W Walnut Eligible 

None/ Crosswing 1905 198 W Walnut Not Eligible 
None/ Other 
Residential Type 

1930 268 W Walnut Not Eligible 

 
All of the previously recorded cultural sites were located outside the proposed project area. Due 
to the absence of other cultural resource inventories in the immediate area and the relatively 
undisturbed nature of the project area, Bighorn anticipated cultural material to be present within 
the project area. 
 
Inventory Methods 

 

The cultural resource inventory for the proposed New Moab Waste Water Treatment Facility 
Project in Moab, Grand County, Utah involved a pedestrian survey to identify cultural resources 
within the proposed area of potential effects (APE). The area inventoried consisted of 
approximately 4.8 acres. This area was inventoried by walking multiple 15 m (50 ft) wide 
pedestrian transects to provide intensive coverage. 
 
Cultural resource encountered during the inventory were recorded as sites or isolates, as defined 
in the National Register Bulletin No. 16A as the "location of a significant event, a prehistoric 
occupation or activity, or a building or structure, whether standing, ruined, or vanished, where 
the location itself possesses historic, cultural, or archaeological value regardless of any existing 
structure." To clarify, historic, prehistoric, or archaeological features or any archaeological or 
historic anomaly that contains, at a minimum, greater than ten artifacts in a 10-meter diameter 
area, multiple features, a single feature for which sufficient information is available to raise the 
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possibility that it may be significant, or a combination of a feature and artifacts were considered 
a site. All other cultural materials that do not meet the above criteria were considered isolated 
artifacts, or single artifacts or features of which little is known and possessing no possibility for 
significance to be determined. 
 
Each site and/or isolated find is recorded using data obtained from a Trimble GeoXT global 
positioning system (GPS) and based on NAD 83. All GPS data will be submitted to the 
appropriate agency to incorporate into their databases. All previously and newly recorded sites 
were evaluated against the criteria set forth by the NRHP. 
 
Inventory Results 
 
Examination of the proposed project area resulted in the discovery of one new isolated find 
(Table 5; Appendix B). Several other trash dumps were noted across the project area, some of 
which had been burned, however, no diagnostic material was identified in conjunction with these 
deposits. The existing Moab Waste Water Treatment Facility was documented (Appendix C). No 
additional features or artifact were observed. 
 

Table 5. Isolated find 
IF Number Description 
IF-01 Body and frame for 1938-1939 era Cadillac 

sedan. The body has rusted out and the 
windows are removed. The car has back-
hinged rear doors which was phased out by 
Cadillac starting in 1940. 

 
Newly Recorded Site 
 
42GR5168 
 
Site 42GR5168 is the Moab Waste Water Treatment Facility. The facility was updated and 
upgraded in 1996. The currently facility includes pump stations (intake/outtake), trickling filters, 
clarifiers, digesters, monitoring wells, and sludge drying beds. This facility was built in 1956 and 
is presently used. The waste water facility will be phased out as a new facility is built and 
brought online across the road. 
 
Site 42GR5168 is the Moab Waste Water Treatment Facility. As such, it has been a significant in 
the growth of the Moab area (A). Proper water treatment and sanitation allows for the growth of 
metropolitan/urban areas. The Moab Waste Water Treatment Facility is not specifically 
associated with any person of significant (B). The Moab Waste Water Treatment Facility does 
not exhibit any unique characteristics of construction or design (C). The Moab Waste Water 
Treatment Facility is a good example of a treatment facility. The Moab Waste Water Treatment 
Facility is well documented but additional research potential exists (D). Therefore, Bighorn 
recommends the site eligible to the NRHP under Criteria A and D. 
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Project Effects 
 
Site 42GR5168 has been recommended eligible to the NRHP. The existing project will build a 
new waste water treatment facility across the street from this site. The project will not have any 
direct impact on the site during construction activities. Over time, this site will be discontinued.  
 
Summary and Recommendations 
 
At the request of Bowen Collins & Associates, Bighorn has completed a cultural resource 
inventory for the proposed New Moab Waste Water Treatment Facility Project in Moab, Grand 
County, Utah. Examination of the proposed Moab Waste Water Treatment facility revealed one 
isolated find and one historic site (42GR5168) within the inventory area for direct effects. No 
additional cultural material was observed. The historic site is the existing Moab Waste Water 
Treatment facility built in 1956. The proposed new facility will not have a direct negative impact 
on the existing facility. However, site 42GR5168 will be demolished and removed upon 
completion of the new waste water treatment facility. As such, Bighorn recommends 
consultation with the Utah State Historic Preservation Office to mitigate impacts to the eligible 
site and continue the permitting process and proposed undertaking. 
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Appendix B 

Isolate Find 



Isolate # 01

Class Historic Type Car

Description Body and frame for 1938-1939 era Cadillac sedan. The body has rusted out and the windows 
are removed. The car has back-hinged rear doors which was phased out by Cadillac starting in 
1940 (http://www.motorera.com/cadillac/cad1930/cad39s.htm).

UTM Zon 12 Easting Northing

Township 26 N/S S Range 21 E/W E Section 2

Map Reference Moab Quad Series 7.5 Quad Date

Photo

Notes Based on NAD 1983



 
Project U15-HO-0409p. IF-01 1938-1939 Cadillac Sedan. Photo 2755. 

 

 
Project U15-HO-0409p. IF-01 1938-1939 Cadillac Sedan, logo visible on steering wheel. Photo 2757. 

 



 
Project U15-HO-0409p. IF-01 1938-1939 Cadillac Sedan, back-hinge rear door visible. Photo 2758. 

 

 
Project U15-HO-0409p. IF-01 1938-1939 Cadillac Sedan. Photo 2760. 
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IMACS SITE FORM
Part A - Administrative Data

*1.  State No: 42GR5168

*2.  Agency No:

  4. State Utah County: Grand

INTERMOUNTAIN ANTIQUITIES COMPUTER SYSTEM
Form approved for use by
BLM - Utah, Idaho, Wyoming, Nevada
Division of State History - Utah, Wyoming
USFS - Intermountain Region
NPS - Utah, Wyoming

  3.  Temp. No:

  5. Project Moab Waste Water Treatment Facility Project

*6. Report No. U15-HO-0409p

*7. Site Name / Property Name Moab Waste Water Treatment Facility

  9. Site Type Historic Water Treatment Facility

*10. Elevation 3,958 ft. 

*11. UTM Grid 12 m E624357 m N4271109

  8. Class Prehistoric Historic Paleontologic Ethnographic

*13. Meridian Salt Lake (1)

  15. Aerial Photo

  16. Location and Access

From the intersection of Main Street and 400 N in Moab, continue west on 400 N for 1.6 miles. The site is located on the 
north side of the road.

*17. Land Owner Private (PR)

*18. Federal Administrative Units N/A

*19. Location of Curated Materials N/A

 *22. Impact Agents Currently in good, working condition

 *23. National Register Status National Register Quality  (C)

  24. Photos 2776, 2790-92, 2795-99

  25. Recorded by J. Baxter

*26. Survey Organization  Bighorn Archaeological Consultants, LLC (HO)

  27. Assisting Crew Members  

*28. Survey Date 11-May-2015

 *21. Site Condition Excellent (A) Good (B) Fair (C) Poor (D)

  20. Description 

Site 42GR5168 is the Moab Waste Water Treatment Facility. The facility was updated and upgraded in 1996 (see 
attached engineering draft). The current facility includes pump stations (intake/outtake), trickling filters, clarifiers, 
digesters, monitoring wells, and sludge drying beds. This facility was built in 1956 and is presently used. The waste water 
facility will be phased out as a new facility is built and brought online across the road.

The site is located just east of the Colorado River within the Moab Valley. The soil consisted of gravelly silt. Vegetation in 
the general area includes juniper, Russian olive, sagebrush, rabbitbrush, ephedra, snakeweed, Indian ricegrass, cheat 
grass, and various forbs.

Justify  Site 42GR5168 is the Moab Waste Water Treatment Facility. As such, it has been significant in the growth of the 
Moab area (A). Proper water treatment and sanitation allows for the growth of metropolitan area. The Moab 
Waste Water Treatment Facility is not specifically assocated with any person of significance (B). The Moab 
Waste Water Treatment Facility does not exhibit any unique characteristics of construction or design (C). The 
Waste Water Treatment Facilty is a good example of a treatment facility. The Moab Waste Water Treatment 
Facility is well documented but additional research potential exists (D). Therefore, Bighorn recommends the site 
eligible to the NRHP under Criteria A and D.

*12. 

*14. Map Reference

SE SE SW 35 25 S 21 Eof of of    Section T. R.

SW SE SW 35 25 S 21 Eof of of    Section T. R.

Moab, UT

* Encoded data items BLM 8100-1
FS R-4 2300-2

3/90Printed on 9/10/2015 2:05:54 P



IMACS SITE FORM
Part A - Administrative Data

*1.  State No: 42GR5168

List of Attachments:  Part B
Part C
Part E

Topo Map
Site Sketch

Photos
Artifact/Feature Sketch

Continuation Sheets
Other:___________________ 

* Encoded data items BLM 8100-1
FS R-4 2300-2

3/90Printed on 6/24/2015 2:54:00 P



Part A - Environmental Data

 State No: 42GR5168

 Temp. No:

*29. Slope 1

*30. Distance to Permanent Water 8

*Type of Water Source Stream/River (B)

*31. Geographic Unit CAE

*33. On-site Depositional Context Fan (A)

 Aspect (Degrees)180(Degrees)

  x 100 Meters

*32. Topographic Location  - See Guide for additional information

Primary Landform Valley (E)

Secondary Landform Alluvial Fan (A)

Describe The site is located along an alluvial fan just east of the Colorado River within the Moab Valley.

Describe Soil consisted of gravelly silt.

*34. Vegetation

Primary On-Site Pinyon-Juniper Woodland (H)

Describe Vegetation includes juniper, Russian olive, sagebrush, rabbitbrush, ephedra, snakeweed, Indian ricegrass, 

cheat grass, and various forbs.

*35. Miscellaneous Text

b. Community

Secondary On-Site Low Sagebrush (Q)

Surrounding Site Pinyon-Juniper Woodland (H)

a.  Life Zone

Artic-Alpine (A) Hudsonian (B) Canadian (C) Transitional (D) Upper Sonoran (E) Lower Sonoran (F)

Name of Water Source Colorado River

   36. Comments/Continuation

* Encoded data items BLM 8100-1

FS R-4 2300-2

3/90Printed on 6/24/2015 2:29:15 P



Part C - Historic Sites Site No.(s) 42GR5168

 1. Site Type Waste Water Treatment Facility

*3. Culture Euro-American (EA) Historical Record (I)

CULTURAL AFFILIATION DATING METHOD CULTURAL AFFILIATION DATING METHOD

Describe The historical record indicates this was built as part of the Euro-American expansion of Moab.

  5.  Site Dimensions 102

None (A)

m    X *Area163 m 14,829 sq. m

*6. Surface Collection/Method
Grab Sample (B)

Designed Sample (C)
Complete Collection (D)

Excavated (A)*8. Excavation Status 

Testing Method N/A

Tested (B) Unexcavated (C)

Sampling Method N/A

Surface (A)*7. Estimated Depth of Cultural Fill 
0 -  20 cm (B)

20 - 100 cm (C)
100 cm+ (D)

How Estimated The facility's foundations are partially buried.

Fill noted but unknown (E)
Depth Suspected, but not tested (F)

(If Tested, show location on site map)

*2. Historic Themes Waterworks/Reclamation (WW)

*4. Oldest Date 1956 Recent Date Present

How Determined? The site was constructed in the mid 1950s, likely in 1956 based on aerial imagery of the area.

*9. Summary of Artifacts and Debris (Refer to Guide for additional categories)

Describe: None observed.

10. Ceramic Artifacts 

a. Estimated Number of Ceramic Trademarks 0

Describe None observed.

 11. Glass 

Describe None observed.

 12. Maximum Density - #/sq m (glass and cera

 13. Tin Cans

Describe None observed.

*14. Landscape and Constructed Features (locate on site map)

Describe None observed.

*15. Buildings and Structures (locate on site map) 

- See Guide for additional categories

Count Material Type

Combination (W) Other (AO)

BLM 8100-1
FS R-4 2300-2

3/90Printed on 6/24/2015 2:50:06 P



Part C - Historic Sites Site No.(s) 42GR5168

Describe: Site 42GR5168 is the Moab Waste Water Treatment Facility. After the 1996 update the site includes multiple 
pump stations (intake/outtake), trickling filters, clarifiers, digesters, monitoring wells, and sludge drying beds.

16. Comments/Continuations - Please make note of any Historic Record searched performed(County Records, 

General Land Office, Historic Society, Land Management Agency Records, Oral Histories/Interviews)

BLM 8100-1
FS R-4 2300-2

3/90Printed on 6/24/2015 2:50:06 P
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Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2776. 

 

 
42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2790. 

 



 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2791. 

 

 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2792. 

 



 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2795. 

 

 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2796. 

 



 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2797. 

 

 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2798. 

 



 
Site 42GR5168. Site overview. Project No. U15-HO-0409p. Photo 2799. 
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IMACS ENCODING FORM1990
To be completed for each site form.

For instructions and codes, see IMACS Users Guide.

Encoder's Name S. Madsen

42GR5168 U15-HO-0409p 3,958
State Site Number Agency Site Number Agency Report Number Elevation

1 2 6 10 11 12 624357 4271109

Zone Easting Northing
12 SE

SW

1/4

SE
SE

SW
SW

1/4 1/4

35
35

Sec.

25
25

T.

S
S
S
S

21
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R.

E
E
W
W 13 1 14Moab, UT

Merid. USGS Map

17 PR
Owner

18
Forest Dist./Park

19
Loc. Cur. Materials

21 A
Cond.

22
Impacts

23 C
N.R.

26 HO
Organ.

28 05
Survey Date

11 15 29 1
Slope

180
Aspect

30 8
Water: dstance/type

B 31 CAE
Geog. Unit

32 E
1st

A
2st

Topographic Location

33 A
Dep.

A

34 E

Vegetation

1 2

H Q H
3

35
Misc. Text, Site Name

Culture/Dating Method

2
Area

3
Collect

4
Depth

5
Excav. 
Status

6
Prehistoric Artifacts

7

8

Lithic Tools: #  / type

Features: # / type

13
Architecture: # / material / type

14

WW
Historic Themes

2 EA
Culture/Dating Method

3 I 1956
Dates

4 2015 14829
Area

5 A
Collect

6 B
Depth

7 C
Excav. 
Status

8

Artifacts

9
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14
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15 W AO
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AGENCY AND PUBLIC COORDINATION 

  



 

 

Moab City Wastewater Treatment Plan Relocation 

Moab, Utah 

Environmental Assessment Initial Public Scoping 

 

June 23, 2015 

 

 

Dear Interested Party, 

 

This letter is to inform you that the City of Moab (City), under the direction and funding of the State of Utah 

Department of Environmental Quality, Division of Water Quality, is proposing to relocate the existing wastewater 

treatment plant to an adjacent parcel.  The existing treatment plant is located at 1070 West and 400 North in 

Moab, Utah. The proposed location is directly to the south of the existing plant, on the southwest corner of 400 

North and Stewart Lane, in Moab, Utah. The proposed parcel is currently owned by a private landowner.  

 

Included on the back of this letter is an exhibit of the area with the location of the existing and proposed 

wastewater treatment plant. You are receiving this letter because your property is either located within 1,000 feet 

of the project or your agency/entity may require notification for this project. 

 

The current treatment plant is approximately 3.5 acres in size and services all of Moab City as well the Grand 

Water & Sewer Service Agency (GWSSA). The City owns and operates the treatment plant and GWSSA 

contracts to send its collected wastewater for treatment and disposal. The new parcel with be approximately 

equal in size and will have the ability to treat additional wastewater as the City of Moab and GWSSA continues 

to grow in population.    

 

Project Purpose and Need:  The purpose of relocating the wastewater treatment plant is to replace aging 

infrastructure and improve water quality discharge to the Colorado River and adjacent wetlands. As population 

continues to grow within the Moab City boundaries as well as the Grand Water & Sewer Service Agency, the 

treatment system will need to meet future wastewater treatment demand due to population growth, meet the 

state and federal environmental regulations, and protect the facility from a 100-year flood event.  

 

An Environmental Assessment will be prepared in compliance with the National Environmental Policy Act of 

1969 (NEPA) to provide a decision-making framework that: 1) analyzes a reasonable range of alternatives to 

meet the project objectives; 2) evaluates potential issues and impacts to the new treatment plant location 

resources and values; and 3) identifies mitigation measures to lessen the degree or extent of these impacts. 

 

Comments: The City of Moab encourages public participation throughout the NEPA process.  An Environmental 
Assessment (EA) will be prepared by the City of Moab to evaluate the potential environmental, cultural, and socio-
economic consequences of the relocation of the Moab City Wastewater Treatment Plant. The public and agencies 
have two opportunities to provide a formal comment: once during this initial project scoping and again following 
the release of the Draft Environmental Assessment.   
 
Comments should be received within 30 days from the date of this notification.   
Please send comments to: 

 
Moab City WWTP Relocation EA 
Bowen Collins & Associates 
Attention: Jamie Tsandes 
154 East 14000 South 
Draper, Utah 84020 
 

We look forward to your participation! 

 

Sincerely, 

 

 

Jamie Tsandes, ASLA, PLA 

Environmental Manager 
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Title Agency City State Zip

Mr. Mike Pectol Project Manager US Army Corps of Engineers Bountiful UT 84010
Ms. Dana Allen NEPA Compliance Sector Lead US EPA Denver CO 80202-1129   

Mr. Larry Crist Field Supervisor US Fish & Wildlife Service West Valley City UT 84119

Mr. Kenny Wintch State Lands Archeologist School and Institutional Trust Lands Admin. Salt Lake City UT 84102
Ms. LuAnn Adams Commissioner Utah Department of Agriculture Salt Lake City UT 84114-6500
Ms. Lori Hunsaker Deputy State Historic Preservation Officer Utah Department of Community and Culture Salt Lake City UT 84101
Ms. Barbara Murphy Deputy State Historic Preservation Officer Utah Department of Community and Culture Salt Lake City UT 84101
Mr. Walt Baker Division Director Utah Department of Environmental Quality Salt Lake City UT 84114-4870
Mr. Scott T. Anderson Director Utah Department of Environmental Quality Salt Lake City UT 84114-4880
Mr. Bryce Bird Division Director Utah Department of Environmental Quality Salt Lake City UT 84114-4820
Mr. Brad Johnson Deputy Director Utah Department of Environmental Quality Salt Lake City UT 84114-4810
Mr.  Brian Cottam Director Utah Department of Natural Resources Salt Lake City UT 84114-5703
Ms. Laura Ault Sovereign Lands Program Coordinator Utah Department of Natural Resources Salt Lake City UT 84114-5703
Mr. Kent L. Jones Utah State Engineer Utah Department of Natural Resources Salt Lake City UT 84114-6300
Mr. Daniel Eddington Southeast Region Habitat Managaer Utah Department of Natural Resources Price UT 84501
Mr. Michael Styler Executive Director Utah Department of Natural Resources Salt Lake City UT 84114-5610
Ms. Judy Watanabe Deputy Director Utah Department of Public Safety Salt Lake City UT 84114
Ms.  Sarah Lindsey Information Manager Utah Natural Heritage Program Salt Lake City UT 84114-6301

Ms. Gari Lafferty Tribal Chairwoman Cedar City UT 84721
Ms. Dorena  Martineau Cultural Resource Representative Cedar City UT 84721
Mr. Gordon Howell Chairman Ft. Duchesne UT 84026
Mr. Gordon Howell Chairman Ft. Duchesne UT 84026

 Mr. Herman  G. Honanie Chairman Kykotsmovi AZ 86039
 Mr. Leigh Kuwanwisiwma Director Hopi Cultural Preservation Office Kykotsmovi AZ 86039

Ms. Elizabeth Tubbs Council Chair Grand County Council Moab UT 84532
Mr. Lynn Jackson Grand County Council Moab UT 84532
Mr. Zacharia Levine Community Development Director Grand County Moab UT 84532

Ms. Rebecca Davidson City Manager Moab City Moab UT 84532
Mr. Jeff Foster Public Works Director Moab City Moab UT 84532
Mr. Lloyd Swenson Water & Sewer Superintendent Moab City Moab UT 84532

Ms. Sandra Bastian Moab UT 84532
Blue Heron LLC Jackson WY 83001
Dori Bozung Sarasota FL 34236

Mr. Jerry Day Moab UT 84532
Mr. Edward Derderian Castle Valley UT 84532
Ms. Bonnie Eardley Moab UT 84532
Mr. Stan Holland Moab UT 84532

Doris Ernestine Kelling Trustee Moab UT 84532
Mr. Gary McKinnon Moab UT 84532

Moab 21 LLC Fort Worth TX 76102
Moab Bit & Tool Co. Moab UT 84532
Nature Conservancy Salt Lake City UT 84102

Ms. Judy Powers Moab UT 84532
Mr. William Randall Moab UT 84532
Ms. Helene Rohrcooley Moab UT 84532
Mr. Steven Rouzer Moab UT 84532

Spah Family LTD Moab UT 84532
Stewart Lane LLC Fort Worth TX 76102
James & Mary Walker Moab UT 84532

Mr. John Wesson Kemmerer WY 83101
JB & Shannon Wiggins Moab UT 84532
Mitchell Williams Trustee Moab UT 84532

Mr. William Stevens Moab UT 84532
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TECHNICAL MEMORANDUM No. 1 

 

TO: 

 

Paul Abate and George Weekley  
US Fish and Wildlife Service 
Utah Ecological Services Field Office 
2369 West Orton Circle, Suite 50 
West Valley City, UT 84119 
 

COPIES: 

 

DEQ - Bill Damery 
Moab City – Rebecca Davidson and Phillip Bowman 
BC&A - Jeff Beckman, BC&A 
 

FROM: 

 

Jamie Tsandes, Environmental Manager 
Bowen Collins & Associates 
154 East 14000 South  
Draper, Utah 84020 
 

DATE: 

 

June 23, 2016 

SUBJECT: 

 

Bonderman Property Existing Conditions 

  
 
BACKGROUND 

On June 22, 2016 a meeting was held between USFWS, Moab City, DEQ Water Quality and Bowen 
Collins & Associates to discuss the federal nexus and fish habitat impacts related to the proposed 
wastewater treatment plant in Moab, Utah. The plant is proposed to be located on the Bonderman 
property on the corner of Stewart Lane and 400 north, directly south of the existing treatment plant.  
The parcel is approximately 5 acres in size.  

This memorandum has been prepared to explain the existing conditions on the Bonderman property 
and whether threatened and endangered fish could be impacted within this property boundaries. 
During the meeting, USFWS stated that habitat for fish is within the floodplain of the Colorado River. 
Although the parcel is inside of the 100 year floodplain, a berm was constructed more than 20 years 
ago that prevents this parcel from flooding. A survey of the berm is included in this memorandum as 
well as historical aerials to help illustrate the location of the berm.  

It is our professional opinion that this parcel has a disconnect to the floodplain due to the existence 
of the berm as it relates to fish habitat.  Following this page are the following maps:  

1. Floodplain Map 

2. Property Survey 

3. Historical Aerials 
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Jamie Tsandes

From: Weekley, George <george_weekley@fws.gov>
Sent: Friday, June 24, 2016 12:38 PM
To: Jamie Tsandes
Cc: Abate, Paul; pbowman@moabcity.org; Jeff Beckman; rdavidson@moabcity.org; Bill 

Damery (wdamery@utah.gov); Merissa Davis
Subject: Re: Moab Existing Conditions - Bonderman Property

Everyone, 
Described below is my assessment of designated critical habitat for Colorado River fishes at the proposed Moab 
City wastewater treatment plant. Sorry for the long e-mail and please feel free to e-mail or call me if you have 
any questions. 
 
 1 MOAB WASTEWATER TREATMENT PLANT RELOCATION SITE COLORADO RIVER FISHES 
CRITICAL HABITAT ASSESSMENT 
 
1.1 HABITAT DESCRIPTION 
 
In the project area, the Colorado River and its 100-year floodplain is designated as critical habitat for Colorado 
pikeminnow (Ptychocheilus lucius), and  razorback sucker (Xyrauchen texanus).  Critical habitat is defined as 
specific geographic areas, whether occupied by a listed species or not, that are essential for its conservation and 
that are formally designated by rule.  Concurrently with designating critical habitat, the Service identified 
physical and biological features (previously known as primary constituent elements) of the habitat.  Physical or 
biological features are those features essential to the conservation of a species for which its designated or 
proposed critical habitat is based on, such as: space for individual and population growth, and for normal 
behavior; food, water, air, light, minerals, or other nutritional or physiological requirements; cover or shelter; 
sites for breeding, reproduction, rearing of offspring, germination, or seed dispersal; and habitats that are 
protected from disturbance or are representative of the species historic geographic and ecological distribution. 
 
We identified water, physical habitat, and the biological environment as the physical and biological features of 
critical habitat for listed Colorado River fish species in the Federal Register (Vol. 59, No. 54, page 
13374).  Water includes a quantity of water of sufficient quality delivered to a specific location in accordance 
with a hydrologic regime required for the particular life stage for each species.  The physical habitat includes 
areas of the Colorado River system that are inhabited or potentially habitable for use in spawning and feeding, 
as a nursery, or serve as corridors between these areas.  In addition, oxbows, backwaters, and other areas in the 
100-year floodplain, when inundated, provide access to spawning, nursery, feeding, and rearing habitats.  Food 
supply, predation, and competition are important elements of the biological environment. 
 
1.2 HABITAT USAGE 
 
Colorado pikeminnow and razorback sucker are adapted to a hydrologic cycle characterized by large spring 
peaks of snowmelt runoff and low, relatively stable base flows (U.S. Fish and Wildlife Service 2002a, b).  High 
spring flows maintain channel and habitat diversity, flush sediments from spawning areas, rejuvenate food 
production, form gravel and cobble deposits used for spawning, and rejuvenate backwater nursery habitats (U.S. 
Fish and Wildlife Service 2002a, b). 
 
Throughout most of the year, juvenile, subadult, and adult Colorado pikeminnow use relatively deep, low-
velocity eddies, pools, and runs that occur in near-shore areas of main river channels (U.S. Fish and Wildlife 
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Service 2002a).  Adults require pools, deep runs, and eddy habitats maintained by high spring flows.  In spring, 
however, adults use floodplain habitats, flooded tributary mouths, flooded side canyons, and eddies that are 
available only during high flows.  Newly hatched larval fish drift downstream to backwaters in sandy, alluvial 
regions, where they remain through most of their first year of life.  Because of their mobility and environmental 
tolerances, adult Colorado pikeminnow are more widely distributed than other life stages. 
 
Similar to Colorado pikeminnow, razorback sucker use a variety of habitats throughout their life cycle.  Outside 
of the spawning season, adult razorback suckers occupy a variety of shoreline and main channel habitats 
including slow runs, shallow to deep pools, backwaters, eddies, and other relatively slow velocity areas 
associated with sand substrates (U.S. Fish and Wildlife Service 2002b).  In spring and winter adult razorback 
sucker require deeper, low-velocity habitat, but are known to occupy shallow sandbars in 
summer.  Reproductive activities are believed to take place in off-channel habitats and tributaries because 
razorback sucker aggregations were reported in these areas.  Off-channel habitats are much warmer than the 
mainstem river and razorback suckers presumably move to these areas for spawning and other activities, such 
as, feeding, resting, or sexual maturation. 
 
Off channel and floodplain habitat is also important to young razorback sucker.  After hatching, razorback 
sucker larvae drift downstream to low-velocity floodplain or backwater nursery habitat.  The absence of 
seasonally flooded riverine habitats is believed to be a limiting factor in the successful recruitment of razorback 
suckers in their native environment.  Starvation of larval razorback suckers due to low zooplankton densities in 
the main channel and loss of floodplain habitats that provide adequate zooplankton densities for larvae food is 
one of the most important factors limiting recruitment. 
 
1.3 STATUS OF CRITICAL HABITAT IN THE ACTION AREA 
 
The immediate Project area is part of the critical habitat unit for Colorado pikeminnow and razorback sucker 
identified as essential for the species’ recovery (U.S. Fish and Wildlife Service 2002a, 2002b).  As discussed in 
the Federal Register (Vol. 59, No. 54, page 13378) designating critical habitat for Colorado River fishes, the 
100-year flood plain is generally included as part of the critical habitat designation for Colorado River fishes; 
however, only those portions of the flood plain that contain the physical and biological features are considered 
part of the critical habitat.  Specific areas in the flood plain can be evaluated on a case-by-case basis to 
determine if the area constitute critical habitat. 
 
The discussion below outlines whether the proposed location for a new Moab City Wastewater Treatment Plant 
(also known as the Bonderman property) offers physical and biological features necessary for the survival and 
recovery of Colorado River fish: 
 
Water – The proposed wastewater treatment plant relocation site was bermed over 20 years ago to isolate the 
property from the 100-year floodplain.  While the area could potentially flood during high water events, there is 
no natural connection to the Colorado River in those situations.  In addition, the property is of sufficient 
distance and elevation above the river that it will not alter the quantity and quality of water needed at this 
location or the hydrologic regime that may be required for Colorado River fishes that may reside in the area. 
The City proposes to further isolate the area by elevating the site through placement of fill.  Therefore, Colorado 
pikeminnow and razorback sucker will be unable to access the property and use any physical habitat features or 
the biological environment on the property.  
 
Physical Habitat – The proposed wastewater treatment plant relocation site will not physically alter the 
Colorado River channel.  During a high water event, the property is located within bottom lands along the 
Colorado River and if inundated, side channels, secondary channels, oxbows or backwaters could form behind 
the berm and could provide spawning, nursery, feeding, and rearing habitats, or access to these 
habitats.  However, berming of the site prevents any natural connection to the remainder of the 
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floodplain.  Because fish cannot currently access the site, any physical habitat formed during high water events 
could not contribute to survival and recovery. 
 
Biological Environment – The proposed location is adjacent to a riparian area and is vegetated with 
cottonwoods and other native and non-native vegetation.  Therefore, the area can support a food supply or other 
elements of the biological environment needed by Colorado River fishes.  However, berming has isolated the 
property from the Colorado River and currently provides no connection for Colorado River fish to access the 
site for feeding.  Because of site isolation during flood events, the proposed location will not increase predation 
and competition, or allow for the support of introduced non-native fish species. 
 
1.4 CONCLUSION 
The proposed wastewater treatment plant relocation site is located within the FEMA 100-year flood plain 
delineation due to its relevant elevation.  The site is isolated from adjacent floodplains through berming and 
during high water events, the site does not contribute any physical or biological features (water, physical 
habitat, or biological environment) essential for the conservation of endangered Colorado River fishes because 
of the lack of connection to the Colorado River and adjacent floodplains.  Therefore, we believe the proposed 
wastewater treatment plant relocation site within the 100-year flood plain does not constitute critical habitat for 
Colorado pikeminnow and razorback sucker and construction of a wastewater treatment plant in that location 
will not affect designated critical habitat in the area.   
 
1.5 LITERATURE CITED 
U.S. Fish and Wildlife Service. 2002a. Colorado pikeminnow (Ptychocheilus lucius) Recovery Goals: 
amendment and supplement to the Colorado Squawfish Recovery Plan. Denver, Colorado: US Fish and Wildlife 
Service, Mountain-Prairie Region. 111 pages. 
 
U.S. Fish and Wildlife Service. 2002b. Razorback Sucker (Xyrauchen texanus) Recovery Goals: amendment 
and supplement to the Razorback Sucker Recovery Plan. Denver, Colorado: US Fish and Wildlife Service, 
Mountain-Prairie Region. 113 pages. 
 
 
 
George Weekley 
Fisheries Biologist 
 
US Fish and Wildlife Service 
Utah Ecological Services Field Office 
2369 West Orton Circle, Suite 50 
West Valley City, UT 84119 
(801) 975-3330 x-137 
 
 
On Thu, Jun 23, 2016 at 11:32 AM, Jamie Tsandes <JTsandes@bowencollins.com> wrote: 

Hi Paul and George, 

  

As promised yesterday, attached is a determination that the Bonderman property has a disconnect to the 
floodplain of the Colorado River. As you can tell from some of the aerials, this property has been disturbed 
over the years. There have been cars and what appear to be temporary structures in the past. I only included 4 
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aerial photos to show the location of the berm, but over the past 15 years the site has been actively disturbed 
for storage, mobilization, clearing, etc. I can provide more aerials if you need, just let me know. 

  

Also, if you agree with this determination please let us know. The City would like to mobilize and clear once 
we know we are okay with fish and bird habitat.  

  

Thank you,  

Jamie 

  

  

Jamie Tsandes, PLA, ASLA 

Environmental Manager 

Landscape Architect 

____________________________ 

Bowen Collins & Associates 

801.495.2224 Office  

154 E. 14000 South  

Draper, Utah 84020 

www.bowencollins.com  

send me a file 
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Jamie Tsandes

From: Bill Stevens <trailgod1947@gmail.com>
Sent: Wednesday, July 29, 2015 6:55 PM
To: Moab WWTP
Subject: Moab City WWTP Relocation EA

Dear Jamie Tsandes: 
 
I would like to comment on the proposed location for the Moab City WWTP Relocation.  I am a property owner 
on Stewart Lane.  Currently, one enters my property by using Stewart Lane -- and the sewer plant is not seen 
upon entry. With the proposed location, anyone (including a potential buyer) will drive right by the new sewer 
plant.  I do believe that the new location is an economic impact upon all the Stewart Lane property owners.  Our 
property values are sure to be lessened. 
 
On the other hand, the relocation greatly benefits one person, Mr. Bonderman, by moving the plant further from 
his property.  This poses an economic justice issue -- the less prosperous landowners on Stewart Lane will bear 
the cost, and the beneficiary of the action will be one of the wealthiest people in the United States. 
 
I realize the need for a new sewer plant -- but I do question the need to alter the location.  I imagine that Mr. 
Bondermann donated the property in order to get the plant further from his.  What is to become of the old sewer 
plant property?  At the very least, it should be put in public ownership -- I certainly hope it is not to be 
transferred to Mr. Bondermann. 
 
I can propose a mitigation for the economic hardship that moving the plant will impose on Stewart Lane 
property owners.  One idea is to figure out the price of the devaluation of our property, and to compensate us in 
terms of a cash payment.  Another idea is to extend sewer service (at no cost) to the residents of Stewart 
Lane.  We are being asked to bear the cost of the move in terms of devalued property values, and we are the 
only residents in the city of Moab that do not have sewer service.  I realize that a lift may be needed -- but 
Stewart Lane property owners should be compensated in some way for the devaluation of our properties. 
 
I would like to be notified of the availability of the EA so that I may comment on it.  Please be sure to include 
the issues of property devaluation on Stewart Lane, any mitigations that can be extended to the impacted 
property owners, the issue of what is to be done with the old sewer site and the issue of Environmental Justice 
in that the move inordinately affects the less wealthy and benefits the very wealthy. 
 
Thank you, 
 
Katie Kessler Stevens 
Moab, Utah 
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Jamie Tsandes

From: Eli Tome <etome@utah.gov>
Sent: Monday, August 17, 2015 8:51 AM
To: Moab WWTP
Cc: Laura Ault
Subject: Moab Wastewater Treatment Plant EA

Hello, 
 
The State of Utah owns the lands situated below the ordinary high water mark of navigable bodies of water in 
Utah, including the bed of the Colorado River in Grand County.  Such lands, known as state sovereign lands, 
were passed from the federal government to the state by virtue of the equal footing doctrine at the time of 
statehood and are held in trust for the use and enjoyment of the public.  

  

The bed of the Colorado River within the identified project area is considered state-owned sovereign land, 
which is managed by the State of Utah through the Division of Forestry, Fire, and State Lands (FFSL).  Any 
disturbance to or use of the bed and banks of the Colorado River requires prior authorization from FFSL.  FFSL 
strongly recommends that the City of Moab contact FFSL prior to initiating any project activities.   

  

FFSL does look forward to working with the City of Moab and Bowen Collins & Associates to ensure the 
proper permits and authorizations are in place for the proposed relocation of the Moab City Waste Water 
Treatment Plant.  If you have any questions or need additional information, please contact Eli Tome 
at 435.210.0362 or etome@utah.gov. 

 

Thanks, 
 
--  
Eli Tome 
(435) 210-0362 
Southeast Sovereign Lands Coordinator 
Utah Division of Forestry, Fire and State Lands 
1165 South Highway 191, Suite 6 
Moab, Utah 84532 
etome@utah.gov 
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GEOLOGIC MAP OF MOAB 
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Contact - Dashed where inferred

Fault - Dashed where inferred, dotted where covered, bar and ball on 
downthrown block where known, arrow and number indicate dip and dip 
direction of fault, arrows on cross section show offset, queried where 
existence uncertain

Inferred trace of Moab fault prior to salt dissolution

Axial trace of anticline - Dotted where covered, large arrow shows 
plunge and numbers are dips of bedding on limbs

Axial trace of syncline - Dashed where inferred, dotted where covered, 
large arrow shows plunge and numbers are dips of bedding on limbs

Axial trace of monocline - Dotted where covered, small arrows show dip 
of beds

Near-vertical fracture with minor brecciation

Strike and dip of beds, inclined

Strike of near-vertical joints

Adit

Dry hole, abandoned (see table 2)

Gas injection, disposal, or brine well (see table 2)

Shallow borehole (only holes referred to in text figure 7 shown)

Gravel pit

Natural stone arch or bridge 

Dinosaur trackway 

Brecciated rock (bx) - Pattern over affected unit added to map unit label

Quaternary Deposits

Modern alluvium (Holocene)  - Poorly to well-sorted sand, silt, clay, 
and lenses of gravel in active channels and modern floodplains; as much 
as 20 feet (6 m) thick.

Older alluvium (Holocene to upper Pleistocene) - Sand, silt, minor 
amounts of clay, and local gravel; contains a variety of locally derived 
and exotic clasts; forms first surface 10 to 50 feet (3-15 m) above 
modern floodplains and channels; some deposit surfaces are 
characterized by weak soil development; as much as 30 feet (9 m) thick.
 
Alluvial-terrace deposits (Pleistocene) - Moderately sorted, poorly 
stratified gravel in a calcareous sandy matrix; contain a variety of 
locally derived and exotic clasts similar to Qa2; preserved as isolated 
remnants along major drainages; Qat3 gravels are found between 50 
and 100 feet (15-30 m) above the present stream channels, some are 
capped by an eroded Stage II-III pedogenic carbonate soil; Qat4 gravels 
are between 100 and 150 feet (30-45 m) above the present stream 
channels; Qat5 gravels are between 200 to 240 feet (61-73 m) above the 
present stream channels; and Qat6 gravels are between 260 to 280 feet 
(79-85 m) above the present stream channels; Qat5 and Qat6 clasts are 
distinguishable from those of lower terraces by a well-developed rind of 
desert varnish; Pleistocene; as much as 60 feet (18 m) thick.

Basin-fill deposits (mostly Pleistocene) (cross section B-B' only) - 
Mostly alluvial deposits that fill Moab Valley; gravel, sand, silt, and 
minor amounts of clay encountered in drill holes; may exceed 450 feet 
(137 m) in thickness.

Younger alluvial-fan deposits (Holocene to upper Pleistocene) - Poorly 
sorted, poorly stratified, muddy to sandy cobble gravel; most clasts are 
locally derived and range from angular to subrounded; in distal parts 
locally derived subangular clasts are mixed with rounded igneous 
porphyry clasts; present along northeast and southwest sides of Moab 
and Spanish Valleys; fans have dendritic drainage patterns; located at 
the base of cliffs or in gullies incised in older fan deposits (Qafo); as 
much as 20 feet (6 m) thick.

Older alluvial-fan deposits (upper to middle Pleistocene) - Poorly 
sorted, poorly stratified, muddy to sandy cobble gravel; boulders 
present near cliffs; clasts are both locally derived and from the La Sal 
Mountains, and therefore range from angular to rounded; commonly 
covered by a mantle or veneer of sand (Qes or Qes/Qafo, respectively); 
fans are dissected and have limited fan morphology; present on divide 
between Moab and Spanish Valleys; as much as 40 feet (12 m) thick.

Talus (Holocene to upper Pleistocene) - Angular boulders, cobbles, and 
smaller rock fragments commonly in a finer grained matrix; derived 
from rock falls and forms veneers to mantles on slopes below cliffs; 
commonly grades downslope into alluvial-fan deposits; as much as 20 
feet (6 m) thick.

Landslide deposits (probably upper or uppermost middle Pleistocene) - 
Large mass of the Moab Member of the Curtis Formation that slid along 
a bedding-plane parting at its contact with the underlying Slick Rock 
Member; located in Moab Canyon north of U.S. Highway 191 near 
northwest corner of quadrangle; about 60 feet (20 m) thick.

Colluvium (Holocene) - Poorly sorted gravel, sand, and silt forming 
thin mantles on slopes; less than 6 feet (2 m) thick.

Eolian-sand deposits (Holocene) - Well-sorted, fine- to medium-
grained, quartzose sand with silt; typically form thin, discontinuous 
sheets and small dunes, and locally fill hollows; locally as much as 30 
feet (9 m) thick.

Younger eolian and alluvial deposits (Holocene) - Mainly fine- to 
medium-grained sand mixed with silt and sparse lenses of granules and 
pebbles; accumulated and reworked by eolian and alluvial processes; 
generally thin and restricted to ephemeral washes and hollows on 
benches capped by Glen Canyon Group sandstone; larger deposits floor 
small valleys and narrow canyons; as much as 10 feet (3 m) thick.

Older eolian and alluvial deposits (middle to lower Pleistocene) - 
Mainly sand and silt, but contain sparse lenses of rounded granules and 
pebbles and pedogenic carbonate rubble; sheet-like and locally 
preserved on mesas and benches; deposit on Poison Spider Mesa is 
capped by an eroded Stage V pedogenic carbonate; as much as 15 feet 
(5 m) thick.

Eolian and residual deposits (Holocene to upper Pleistocene) - Mostly a 
mix of yellow, tan, and reddish-orange, fine-grained sand and angular 
limestone rubble derived from carbonate units in the Navajo Sandstone 
(Jnl) on which they rest; mostly less than 3 feet (1 m) thick.

Alluvial and colluvial deposits (Holocene to upper Pleistocene) - 
Mainly sand, but commonly contain a poorly sorted mixture of pebbles, 
sand, silt, and clay; clasts are subrounded to angular; in ephemeral 
washes and on adjacent hillslopes where colluvium is reworked and 
transported by alluvial processes in active channels; as much as 10 feet 
(3 m) thick.

Fill and disturbed deposits (historical) - Clay- to boulder-size material 
used as railroad and road fill; mostly sand-size mill tailings and fill at 
the Atlas Minerals mill site; gravel pits, and larger areas disturbed by 
development; variable thicknesses as much as 70 feet (21 m).

Jurassic Rocks

Salt Wash Member of Morrison Formation (Upper Jurassic) - Typically 
blocky ledges of pale-yellow-gray, cross-bedded sandstone interbedded 
with slope-forming, red and green mudstone and siltstone; only a small 
remnant is present in the northwest corner of the quadrangle; preserved 
thickness 30 feet (9 m).

Tidwell Member of Morrison Formation and Summerville Formation(?) 
(Upper and Middle Jurassic) - Red to brown, thin-bedded, silty 
sandstone, muddy sandstone, siltstone, and shale containing thin to 
nodular beds of gray limestone; large white siliceous (chert) concretions 
are associated with the limestone; forms gentle slope littered with 
limestone and chert fragments; basal 6 to 12 feet (2-4 m) is brown to 
red, thin-bedded, fine-grained sandstone and siltstone that forms a steep 
slope that correlates with the Summerville Formation; contact between 
this steep slope and remainder of unit (Tidwell Member) may be the J-5 
unconformity; total thickness about 40 to 50 feet (12-15 m).

Curtis Formation, Moab Member (Middle Jurassic) (informal 
designation - see text) - Pale-gray-orange, pale yellow-brown, and light-
gray, fine- to medium-grained, quartzose eolian sandstone; calcareous; 
forms massive cliff commonly with conspicuous joints; 60 to 100 feet 
(18-30 m) thick.

Entrada Sandstone, Slick Rock Member (Middle Jurassic) - Red-orange 
to brown, thick-bedded, cross-bedded, quartzose eolian sandstone; very 
fine to fine grained with medium to coarse grains along cross-bed 
laminae; iron-oxide or calcium-carbonate cemented; forms smooth 
cliffs and bare rock slopes; estimated thickness 250 feet (76 m).

Carmel Formation, Dewey Bridge Member (Middle Jurassic) (formerly 
member of Entrada Sandstone - see text) - Red-brown, muddy to silty, 
fine- to medium-grained sandstone; iron-oxide or calcium-carbonate 
cemented; medium to thick bedded; weathers to distinct irregular and 
contorted rounded ledges; basal contact is the J-2 unconformity; 90 to 
110 feet (27-34 m) thick.

Glen Canyon Group (Jn, Jk, Jw)

Navajo Sandstone (Lower Jurassic) - Pale-orange to light-gray to red-
orange, fine-grained, quartzose eolian sandstone; calcareous and silica 
cemented; medium to massively bedded, commonly with large-scale 
sweeping cross-beds; locally contains thin, gray, cherty, sandy 
carbonate beds (Jnl); forms smooth vertical cliffs and rounded knolls; 
300 to 700 feet (91-213 m) thick.

Kayenta Formation (Lower Jurassic) - Moderate-orange-pink and red-
purple sandstone, interbedded with dark-red-brown to gray-red siltstone 
and lesser red intraformational conglomerate and mudstone; sandstones 
mainly lithic arkose to feldspathic litharenite; mainly of fluvial origin; 
calcareous cement; pink-orange eolian sandstone beds are conspicuous 
in upper part; forms thick-bedded, step-like, resistant ledges and steep 
slopes; 250 to 400 feet (76-122 m) thick.

Wingate Sandstone (Lower Jurassic) - Gray-orange-pink, gray-orange, 
and moderate-orange-pink to pale-red-brown, very fine- to fine-grained, 
quartzose to subarkosic, eolian sandstone; calcareous and siliceous; 
commonly forms massive cliffs along canyon walls or blocky cliffs 
where fractured; cliff surfaces commonly streaked with dark-brown 
desert varnish; 250 to 400 feet (76-122 m) thick.

Triassic Rocks

Chinle Formation (Upper Triassic) - Red-brown to gray-red, 
interbedded sandstone, conglomeratic sandstone, siltstone, and 
mudstone; lenticular and planar sandstone and conglomeratic sandstone 
are calcareous to quartzose and fine to coarse grained; indistinctly 
bedded bentonitic and calcareous mudstones form steep slopes 
separated by ledges and cliffs of sandstone and conglomeratic 
sandstone; two informal, unmapped members -- a discontinuous lower 
member of quartzose sandstone and mottled siltstone and mudstone, 
and an upper member that consists of a lower slope former, middle 
ledge former, upper slope former, and upper ledge former made up of 
planar flat beds of possible eolian origin; 100 to 700 feet (30-213 m) 
thick.

Moenkopi Formation (Lower Triassic) - Light- to dark-brown 
("chocolate"brown), interbedded, largely fine-grained, micaceous 
sandstone, siltstone, mudstone, and shale; sandstone is commonly ripple 
marked; forms slopes separated by medium to thin continuous ledges; 
locally contains distinct pebble conglomerate near base; 0 to 750 feet 
(0-229 m) thick.

Permian Rocks

Cutler Formation (Lower Permian) - Red-purple, arkosic fluvial 
sandstone and conglomeratic sandstone interbedded with red to red-
orange, eolian sandstone; medium to thick bedded; thin beds of red-
purple siltstone and light-gray, fossiliferous limestone in lower part; 
forms steep slopes, ledges, and cliffs; 0 to 600 feet (0-183 m) thick at 
the surface; may be as thick as 5,000 feet (1,524 m) in subsurface due to 
salt movement.

Pennsylvanian Rocks

Honaker Trail Formation (Upper Pennsylvanian - Missourian-Virgilian) 
- Light-gray, gray-pink, gray-purple, and gray-brown interbedded 
sandstone, limestone, and siltstone; sandstone is fine grained and 
quartzose, limestone is argillaceous and fossiliferous, siltstone is 
commonly micaceous; thin to thick bedded; forms ledges; exposed 
thickness may be as much as 700 feet (213 m); subsurface thickness 
variable due to salt movement, but may be as much as 2,700 feet (823 
m) thick.

Paradox Formation (Middle Pennsylvanian - Desmoinesian) - Gray, 
sucrosic gypsum, gypsiferous claystone, gray to black shale, with 
subordinate fragments of gray, silty sandstone and carbonates as cap 
rock; contains cyclically bedded evaporite, dolomite, shale, and clastic 
beds in the subsurface; thickness highly variable due to salt movement, 
estimated cap rock thickness as much as 700 feet (213 m), estimated 
height of Moab salt diapir at least 9,000 feet (2,743 m) reaching a 
maximum width of 2 miles (3.2 km).

Subsurface Rocks

Pinkerton Trail Formation (Middle Pennsylvanian) - (shown on cross 
sections)
Molas Formation (Middle Pennsylvanian) - (shown on cross sections)

Mississippian rocks (shown on cross sections)
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APPENDIX G 

MOAB 7.5’ QUADRANGLE 
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APPENDIX I 

YELLOW-BILLED CUCKOO SURVEY RESULTS 

  







 
 
 

 

 

TECHNICAL MEMORANDUM No. 2 

 

TO: 

 

Bill Damery, PG, NEPA Manager 
State of Utah DEQ 
195 N 1950 W  
Salt Lake City, UT 84116 
 
Amy Defreese, Ecologist 
U.S. Fish and Wildlife Service 
Utah Field Office 
2369 W. Orton Circle, Suite 50 
West Valley City, Utah 84119 
 

COPIES: 

 

Moab City –Phillip Bowman 
BC&A - Jeff Beckman, BC&A 
 

FROM: 

 

Jamie Tsandes, PLA, Environmental Manager 
Merissa Davis, Biologist 
Bowen Collins & Associates 
154 East 14000 South  
Draper, Utah 84020 
 

DATE: 

 

October 3, 2016 

SUBJECT: 

 

City Owned Property Yellow-billed Cuckoo Surveys, Moab, Utah 

  
 
BACKGROUND 

A new water reclamation facility (WRF) is proposed to be located on the Moab City owned 
property located on the southwest corner of Stewart Lane and 400 North, directly south of the 
existing treatment plant.  The parcel is approximately 5 acres in size and is partially forested by 
tall cottonwoods in the over-story, a mid-story of Russian olives, and an understory of various 
grasses and forbs.  Approximately three-quarters of the property is dominated by trees while the 
remaining one-quarter is predominantly grasses and bare ground. The construction of the new 
WRF is anticipated to begin in September 2016 and will take approximately 18 consecutive 
months to construct. The project is expected to clear 4 of the 5 acres for the new facilities. Of those 
4 acres, 3 acres is considered suitable Yellow-billed Cuckoo habitat, a federally listed species. The 
remaining 1 acre, located along the south and west portions of the property, will remain as is and 
the native trees and vegetation will not be removed during the construction of the new WRF.     
 



 

HABITAT ASSESSMENT 

During the summer of 2015, updated guidelines were published by USFWS for identifying 
WYBCU habitat in Utah.  According to these guidelines which give more detail about the 
vegetation patch sites and requirements, BC&A prepared an assessment for the WWTP property 
as follows. 
Based on site visits and aerial photography, a map was created outlining the potential riparian 
western Yellow-billed Cuckoo habitat within a half-mile of the project that meets the criteria of 
predominantly multi-layered vegetation (see Figure 3 - Habitat with Proper WYBCU Structure).  
Additionally, patches meeting the size requirement of at least 12 acres, with an area of at least 100 
meters wide by 100 meters long within the patch, were also delineated.  Habitat suitable only for 
foraging (single overstory canopy) was not found in great significance within a half-mile of the 
project and is not shown on Figure 3. Areas delineated as suitable habitat were identified as having 
a combination of both cottonwood trees and a mid-story such as Russian olive trees. If areas had 
only one layer of vegetation they were not delineated as suitable nesting and breeding habitat. 
SURVEYS 

Due to the construction phase, duration of the new WRF, and presence of suitable habitat on and 
adjacent to the project site, the US Fish and Wildlife recommended that it would be best to conduct 
formal Yellow-billed Cuckoo surveys to determine presence, breeding and nesting of the species. 
This process would also determine whether to proceed with formal or informal consultation. 
Yellow-billed Cuckoo surveys were conducted by a third party biologist, Adam Petry, Western 
Biology, LLC in the summer of 2016 within a 0.50 mile radius of the city property.  
The surveyed concluded that no Yellow-billed Cuckoos were present, however, since a June 
survey was not conducted due to timing, we are concluding that the birds aren’t nesting on-site, 
but may use the area for migration.  If construction continues through next season, it is assumed 
that noise and human activity on-site will deter migrating cuckoo from the construction site, as 
well as any suitable habitat surrounding the construction area. A final survey and findings are also 
attached to this memorandum.  
REQUEST FOR CONSULTATION 

We are requesting informal consultation between the State of Utah DEQ and US Fish and Wildlife 
Service based on no-presence surveys and a determination that the project is Not Likely to 
Adversely Affect the Yellow-billed Cuckoo.  
As part of the informal consultation conservation measures, all vegetation removal, grading and 
site preparation must be complete by May 31, 2017. 
In effort to avoid take of migratory birds, according to the Migratory Bird Treaty Act, all 
vegetation removal, grading and site preparation shall be complete by January 2017. The intent 
of this project is to have the vegetation of the impacted area removed and preliminary grading of 
the site prior to January 2017. If vegetation clearing is to take place past January 2017, then 
breeding migratory bird nest surveys will be completed within a few days of vegetation removal. 
If an active nest if found, construction may need to be postponed until the nests have been 
vacated.  
 



COMPENSATORY MITIGATION 

The US Fish and Wildlife Service has requested that the suitable habitat removed from Moab 
City’s property be mitigated at a 2:1 ratio. Therefore, Figure 3 of this document shows the suitable 
Yellow-billed Cuckoo habitat within 0.50 miles of the project site as well as the anticipated 
removal of the suitable habitat.  
Mitigation: 1.5 acres of habitat is expected to be removed as part of the project and 3.0 acres is to 
be replaced on the old treatment plant site. 
Success Criteria for Trees: For a period of 5 consecutive years, the city will monitor and replace 
species that are diseased or have not thrived with an equal replacement of species type and size at 
the end of each growing season. At the end of the 5th growing season it is expected that 90% of the 
planted trees will be thriving.  
Success Criteria for Grasses and Groundcover: The site will be seeded with native or desirable 
grass or grass like species. The site will also be monitored for a period of 5 growing seasons. The 
success criteria for the grasses shall be 30% cover the 1st year, 50% the 3rd year and 80% the 5th 
year.  
The compensatory mitigation is proposed to be located on the existing treatment plant site which 
will be demolished once the new WRF is operational (approximately 18-months from the time 
construction of the new WRF begins). The site will be seeded with native vegetation and planted 
with cottonwood trees and willow. The site will also receive supplemental temporary irrigation 
(spray irrigation) to help establish the understory and tree canopy.   
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Fill in the following information completely Date Report completed: 8.6.2016

Site Name: State: Utah County: Grand

Name of Reporting Individual Adam Petry

Phone # 970.462.8702

Site Coordinates: Start: E N UTM Zone: 12

Stop: E N NAD: 83

USGS Quad Name(s): Length of area surveyed (in kilometers) ~8 kilometers Elevation: 4,000 feet

Name of nearest Creek, River, Wetland, or Lake:     Colorado River; Moab Slough; Matheson Preserve
Ownership:  BLM    Reclamation     NPS     USFWS     USFS      Tribal     State     Private     Other (Municipal/CouTNC/Utah DNR

Was site surveyed in previous year? If yes, what site name was used?
Did you survey the same general area during each visit this year? Yes / No If no, summarize in comments below
If "Yes", was the same general area surveyed this year? Yes / No If no, summarize in comments below

Native/Exotic: The species in tree/shrub layer at this site are comprised predominantly of (check one):

Native broadleaf plants (>75% native) Mixed native and exotic plants (mostly native  51%-75%)

Exotic/introduced plants (>75% exotic) Mixed native and exotic plants (mostly exotic  51%-75%)

2. Elaeagnus angustifolia 3.

4. 5. 
Estimated Overall Canopy Cover (percent) = 50% 5. 

1. Elaeagnus angustifolia 2. Salix  sp. 3.

4. 5. 
Estimated  Overall Cover (percent) = 30%

1. % cover: 2. % cover: 3.                % cover:
4. %  cover: 5. % cover:

Was surface water or saturated soil present at or adjacent to site within 300 meters? Yes      No    (circle one)
Was surface water or saturated soil present at or adjacent to all patches surveyed? Yes      No    (circle one)

Site Name: Moab Waste Water Treatment Plant Name of Reporting Individual Adam Petry
Email petry@westernbiology.com

Attach the following: 1) Copy of USGS 7.5 minute quad/topographical map(s) of survey area, outlining survey site and location of YBCU detection; 2) Sketch or aerial 
photo  showing site location, patch shape,openings, survey route, and location of any detected YBCU or their nests; 3) Photos of the interior of the patch, exterior of 
the patch, and overall site. Describe any unique habitat features in Comments. Check your permits for required documentation.

% cover: 40

%  cover:

               % cover:

% cover: 20                % cover:

%  cover:

List up to 5 species of understory/shrub vegetation (not all sites will have a separate understory) and estimate percent understory cover of each species. Use scientific names. 
For percent cover, please use <1%; 10%, 25%, 50%, 75%, 90%, 100%.

List up to five categories of adjacent habitat, and estimate percent cover.   Use <1%; 10%, 25%, 50%, 75%, 90%, 100%.

Comments. Please provide comments regarding differences between the survey patches within the site.  For example, if the average canopy for this site is 30% cover, 
but within one patch it is 60% cover - please note.  Also, please note significant differences between dominant overstory and understory vegetation among the patches.  
Document these differences with photographs whenever possible.  Make sure to reference comments to photo number whenever available. 

Describe adjacent habitat (e.g. upland vegetation; desert scrub; urban/residential; agriculture/orchard; oak woodland): Adjacent habitat consists of undisturbed sloughs and 
wetlands dominated by reed canarygrass (Phalaris arundinacea ) charged by unknown water regimes.

Phone # 970.462.8702

     Yellow-Billed Cuckoo Survey Site Description Form for Electronic submission

Average height of overstory (m)(do not include a range) = 8 meters

USFWS Permit #TE66521B-0

Average height of understory (m)(do not include a range) = ~4 meters

List up to 5 species of overstory vegetation and percent canopy cover of each species.  Use scientific names. For percent cover, please use <1%; 10%, 25%, 50%, 75%, 90%, 
100%.

Moab Waste Water Treatment Plant

1. Populus deltoides

Yes   No    Unknown

% cover: 10

Affiliation: Western Biology, LLC for Bowen Collins and Associates

State Permit #N/A

Email: petry@westernbiology.com

This form is intended to provide a general descrition of the habitat surveyed at a site. More detailed vegetation analysis requires precise measurements, and is outside the scope of this 
survey protocol. Please check your permit for additional requirements.

% cover:

% cover: 10

% cover:



Yellow-Billed Cuckoo (YBCU) Survey Form Page:

Surveyor Name: A. Petry Surveyor Email: petry@westernbiology.com Surveyor Phone: 970.462.8702
Site Code: Site Name: Survey Period: Visit #: Date (mm/dd/yy):
River Drainage: State: County: Observers:
Survey Start Time: Wind: Cloud cover: Noise: Temp: Humidity:
Survey End Time: Wind: Cloud cover: Noise: Temp: Humidity:
NAD: 83 Start Easting: Start Northing: GPS Acc. (m): 12 ft.
Zone: 12S Stop Easting: Stop Northing: GPS Acc. (m): 12 ft.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Notes: No YBCU detections.

WIND RAIN
calm 0 none 0 0 No visual Catches Prey Copulation Contact
Smoke drifts 1 mist 1 1 Sitting Carry Food Fledgling Coo
Felt on face 2 drizzle 2 2 Forages Eats Food Brooding Knock/Alarm
Leaves move 3 rain 3 3 Preen At Nest Incubating Juvenile Calls

Small branches 4 Heavy rain 4 4 Flies Juvenile Feeds Young Other  voc

Small trees move 5 snow 5 5 Distraction Display Carry Nest Materia

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0

Notes:

COHA
COHA

8:58
8:50
8:43
8:29

MWTP24

MWTP25

11:10

11:19

10:20
10:47
10:56
11:04

Date Initials
Data Entry:
Data Proof:
Data Scan :

CICADA BEHAVIOR CODE BEHAVIOR CODE BREEDING CODEVOCALIZATIONCODE CLOUD 
COVER0 NV CP COP CON

FLY JUV FY VO

 0-100%
2 to 4 FO EF BR ALA

1 ST CF FL COO

Temp 
humidity5 to 10
use kestrel 
or online 

data

JCON
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Y
B

C
U

 D
et

 #
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20+ DD CN V Exchange
E
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t.
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V
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/ 
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ed
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VEX

Northing N
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e 
#

D
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T
yp

e

Easting C
om

p
as

s 
B

ea
ri

n
g

E
st
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at

ed
 

D
is

ta
n

ce
 

(m
)

1 7/11/2016
UTColorado Grand County A. Petry

5:50 AM
11:22 AM

MWTP Moab Water Treatment Plant 2

0
4

0
0

PRE AN IN

0
3

65
85

Precip: 0
Precip: 0

UTM Coordinates
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ay

p
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n
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N
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Y
B

C
U

 D
et

 #
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Easting C
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p
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D
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E
st

. D
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 A

c c

V
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e

B
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B
re

ed
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g

N
ot

e 
#

MWTP036:20

6:28

6:35

6:46

P
oi

n
t 

S
ta

rt
 

T
im

e

MWTP17

MWTP14

MWTP13

6:58

7:07

7:17

7:28

7:35

7:43

7:50

N/A

P
oi

n
t 

S
ta

rt
 

T
im

e

UTM Coordinates

9:05
9:14

N/A

8:02

11 to 19

1 of 1

MWTP11

MWTP08

Northing

MWTP04

MWTP05

MWTP06

MWTP09

MWTP12

MWTP15

MWTP16

MWTP18

MWTP07
MWTP02
MWTP01
MWTP27

9:22
9:30
9:38
9:46
9:55

MWTP28
MWTP29
MWTP30

10:07

8:10
8:19

MWTP31
MWTP32
MWTP33
MWTP35
MWTP36
MWTP34
MWTP19
MWTP20
MWTP21
MWTP22
MWTP23



Yellow-Billed Cuckoo (YBCU) Survey Form Page:

Surveyor Name: A. Petry Surveyor Email: petry@westernbiology.com Surveyor Phone: 970.462.8702

Site Code: Site Name: Survey Period: Visit #: Date (mm/dd/yy):
River Drainage: State: County: Observers:
Survey Start Time: Wind: Cloud cover: Noise: Temp: Humidity:
Survey End Time: Wind: Cloud cover: Noise: Temp: Humidity:
NAD: 83 Start Easting: Start Northing: GPS Acc. (m): 12 ft.
Zone: 12S Stop Easting: Stop Northing: GPS Acc. (m): 12 ft.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Notes: No WYBCU detections.

WIND RAIN
calm 0 none 0 0 No visual Catches Prey Copulation Contact
Smoke drifts 1 mist 1 1 Sitting Carry Food Fledgling Coo
Felt on face 2 drizzle 2 2 Forages Eats Food Brooding Knock/Alarm
Leaves move 3 rain 3 3 Preen At Nest Incubating Juvenile Calls

Small branches 4 Heavy rain 4 4 Flies Juvenile Feeds Young Other  voc

Small trees move 5 snow 5 5 Distraction Display Carry Nest Materia

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Notes: 2 fledgling COHA hunting near MWTP 11 and 13

1 of 1

MWTP Moab Water Treatment Plant 2 2 7/23/2016

11:30 AM 0 0 Precip: 0 1 90

Colorado UT Grand County A. Petry
5:35 AM 0 0 Precip: 0 1 65
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6:44 MWTP09

6:53 MWTP10

Easting Northing

6:34 MWTP06
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T
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7:19 MWTP16

7:27 MWTP17

7:02 MWTP12

7:10 MWTP15

7:56 MWTP13

8:05 MWTP08

7:36 MWTP18

7:47 MWTP14

8:34 MWTP05

Date Initials

8:18 MWTP03

8:27 MWTP04

Data Entry:
Data Proof:
Data Scan :

CICADA BEHAVIOR CODE BEHAVIOR CODE BREEDING CODE

1 ST CF FL COO  0-100%

VOCALIZATIONCODE CLOUD 
COVER0 NV CP COP CON

2 to 4 FO EF BR ALA Temp 
humidity5 to 10 PRE AN IN
use kestrel 
or online 

data20+ DD CN V Exchange VEX

JCON

11 to 19 FLY JUV FY VO
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T
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Easting Northing

9:00 MWTP27
9:10 MWTP30

8:45 MWTP02
8:53 MWTP01

9:43 MWTP33
9:52 MWTP35

9:26 MWTP31
9:35 MWTP32

10:46 NEW
10:54 MWTP39

10:02 MWTP36
10:20 MWTP34

11:21 MWTP40

11:02 MWTP38
11:10 MWTP37



Yellow-Billed Cuckoo (YBCU) Survey Form Page:

Surveyor Name: A. Petry Surveyor Email: petry@westernbiology.com Surveyor Phone: 970.462.8702

Site Code: Site Name: Survey Period: Visit #: Date (mm/dd/yy):
River Drainage: State: County: Observers:
Survey Start Time: Wind: Cloud cover: Noise: Temp: Humidity:
Survey End Time: Wind: Cloud cover: Noise: Temp: Humidity:
NAD: 83 Start Easting: Start Northing: GPS Acc. (m): 12 ft.
Zone: 12S Stop Easting: Stop Northing: GPS Acc. (m): 12 ft.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

No WYBCU detections.

WIND RAIN
calm 0 none 0 0 No visual Catches Prey Copulation Contact
Smoke drifts 1 mist 1 1 Sitting Carry Food Fledgling Coo
Felt on face 2 drizzle 2 2 Forages Eats Food Brooding Knock/Alarm
Leaves move 3 rain 3 3 Preen At Nest Incubating Juvenile Calls

Small branches 4 Heavy rain 4 4 Flies Juvenile Feeds Young Other  voc

Small trees move 5 snow 5 5 Distraction Display Carry Nest Materia

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Notes:

1 of 1

MWTP Moab Water Treatment Plant 3 1 8/6/2016

12:00 AM 1 10 Precip: 0 1 90

Colorado UT Grand County A. Petry
5:55 AM 0 90 Precip: 0 1 65
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6:26 MWTP08

6:38 MWTP11

Easting Northing

6:15 MWTP03
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7:05 MWTP12

7:13 MWTP10

6:45 MWTP13

6:54 MWTP14

7:45 MWTP01

7:52 MWTP02

7:21 MWTP09

7:32 MWTP06

8:16 MWTP19

Date Initials

8:01 MWTP04

8:08 MWTP05

Data Entry:
Data Proof:
Data Scan :

CICADA BEHAVIOR CODE BEHAVIOR CODE BREEDING CODE

1 ST CF FL COO  0-100%

VOCALIZATIONCODE CLOUD 
COVER0 NV CP COP CON

2 to 4 FO EF BR ALA Temp 
humidity5 to 10 PRE AN IN
use kestrel 
or online 

data20+ DD CN V Exchange VEX

JCON

11 to 19 FLY JUV FY VO
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e

Easting Northing

8:40 MWTP22
8:48 MWTP23

8:23 MWTP20
8:30 MWTP21

9:10 MWTP26
9:20 MWTP18

8:55 MWTP24
9:03 MWTP25

9:47 MWTP15
10:21 MWTP27

9:29 MWTP17
9:36 MWTP16

10:52 MWTP32
11:01 MWTP33

10:31 MWTP29
10:43 MWTP31

COHA

11:35 MWTP34
11:44 MWTP30

11:09 MWTP35
11:22 MWTP36



Site Name: Moab Waste Water Treatment Plant State:

Elevation:

Creek, River, Wetland, or Lake Name             

Start: E N UTM Zone:

Stop: E N Datum:

Ownership:  BLM    Reclamation     NPS     USFWS     USFS      Tribal     State     Private     Other (Municipal/County)

Was site surveyed in previous year?

UTM E UTM N UTM E UTM N

     

Observer(s):

N/A

Total: 

Observer(s):

A. Petry

Total: 

0

Observer(s):

A. Petry

Total: 

0

Observer(s):

A. Petry

Total: 

0

Observer(s):

N/A

Total: 

# Det #PR

0 0

Date:

7.23.16

Start:

5:35 AM

Utah

USGS Quad Name: 4,000 feet

Date (m/d/y) 
Survey, 

Time, Total 
Hours

 Total 
Number of 
YBCUs 
detected.

Survey #1

    Survey #    
Observer(s) 
(Last Name, 
First Initial)  

C
u
c
k
o
o
#

Yes   No    Unknown

D
istance (m

) 

B
earing

Total hrs:

Survey #2

Survey #3

Survey #4

Survey #5 
(Optional)

5.50

11:30 AM

Total hrs:

6.00

Total hrs:

Start:

Stop:

Stop:

Stop:

Site Coordinates: 12S

NAD83

Corrected 
Coordinates

Date:

Start:

Stop:

7.11.16

Colorado River (Matheson Preserve)

County: Grand County

11:22 AM

Time 
Detected 
(AM):

Detect Type: 
I=Incidental    
P=Playback   

A=aural     
V=visual  B=both

Voc. Type:     
CN=Contact 

CO=coo 
AL=alarm 
OT=other 
(describe)

Playback #:  
Number of 

times 'Kowlp' 
call played 

before YBCU 
responded

Surveyor Detection 
Coordinates

        If yes, what site name was used?

Date:

B
ehavior code

5:50 AM

12:00AM

Total hrs:

6.00

Date:

8.6.16

Start:

5:55 AM

Stop:

Start:

0

Total hrs:

Behavior Codes: AN = at nest,  BI = brooding or incubating, CF = adult carrying food, CN = carrying nest material, COP = copulation, CP = catches prey, DD = distraction 
displays/defense of nesting area, EF = eats food, FL = recently fledged young of species incapable of flight, FLY = flying, FO = foraging,  FS = adult carrying a fecal sac, FY 
= adults feeding nestlings, JUV = juvenile, NB = nest building, NE = active nest with unbroken eggs in it, NY = nest with young seen or heard in it, ON = occupied nest, PR = 
preening, SI = sitting, US = used, inactive nest with blue-green eggshells.

*Include justification for these designations.

Date:

Survey Summary:           

Total YBCUs*
#PO

0

Notes (refer to 
Cuckoo # 

associated with 
individual 
detections)

#CO           Total Survey Hours:

17.50

#Nests found

0

Approximately 3 total additional hours (1 hour each survey) for walking/observing/listening (no calling) during morning survey window as a result 
of accessing survey route start and endpoints. Survey time should total up to 20 hours.

     Yellow Billed Cuckoo Survey Form



Did you survey the same general area during each visit to this site this year? Yes / No

If site was surveyed last year, did you survey the same general area this year? Yes / No

Overall Vegetation Characteristics: Overall, are the species in tree/shrub layer at this site comprised predominantly of (check one):

Native broadleaf plants (>75% native) Mixed native and exotic plants (mostly native  51%-

Exotic/introduced plants (>75% exotic) Mixed native and exotic plants (mostly exotic  51%-

75% Cottonwood Goodding's Willow 1% Other (specify)

1% Tamarisk Russian Olive Other (specify)

10% Cottonwood Goodding's Willow 25% Other (specify)

10% Tamarisk Russian Olive 1% Other (specify)

Baccharis New Mexico Oli

Was surface water or saturated soil present at or adjacent to site within 300 meters? 

Was surface water or saturated soil present at or adjacent to all patches surveyed?

X

If no, summarize in comments below____________________________

If no, summarize in comments below______________________________

Affiliation: Western Biology, LLC for Bowen Collins and Associates

Name of Reporting Individual: Adam Petry Date Report completed: 8/5/2016

Phone: 970.462.8702 Email: petry@westernbiology.com

USFWS Permit #: TE66521B-0 State Permit #: 

Other (Skunkbrush)                                          ____

Fill in the following information completely

Yes      No    (circle one)

Site Name: Moab Waste Water Treatment Plant

Yes      No    (circle one)

(specify units)____________________________________

Estimated Canopy Cover (percent)______40_______

Average height of canopy (m)_________8_______

Overstory Vegetation: (provide percent estimate of the following dominant species). Use <1%; 10%, 25%, 50%, 75%, 90%, 100%.

Coyote Willow

 Other (specify)

Average height of understory canopy (m)______2____________

25%

Comments. Please provide comments regarding differences between the survey patches within the site.  For example, if the average canopy for this site is 30% 
cover, but within one patch it is 60% cover - please note.  Also, please note significant differences between dominant overstory and understory vegetation among the 
patches.  Document these differences with photographs whenever possible.  Make sure to reference comments to photo number whenever available. 

Please provide USGS 7.5 minute quad (or similar)showing survey area to each survey form__________________________________

50%

(specify units)_______________________

Estimated Understory Cover (percent)________70___________

Understory Vegetation: (provide percent estimate of the following dominant species).Use <1%; 10%, 25%, 50%, 75%, 90%, 100%.

Coyote Willow                                            _______

Length of area surveyed: ~5 Mile Loop Circuit      (in kilometers = km): ~8 km



2016 YELLOW-BILLED CUCKOO PROTOCOL SURVEY RESULTS 
PROPOSED WASTE WATER TREATMENT PLANT IMPROVEMENT PROJECT 

CITY OF MOAB, GRAND COUNTY, UTAH 
 

 
   

 

 
Photo 1.  Looking north-northeast from Call Point MWTP05 toward two habitat patches (7.11.16). 
 
 
 
 

 
Photo 2.  Looking south from Call Point MWTP03 toward Matheson Preserve entrance (7.11.16). 
 



2016 YELLOW-BILLED CUCKOO PROTOCOL SURVEY RESULTS 
PROPOSED WASTE WATER TREATMENT PLANT IMPROVEMENT PROJECT 

CITY OF MOAB, GRAND COUNTY, UTAH 
 

 
   

 

 
Photo 3.  Looking northeast from Call Point MWTP09 (7.11.16). 
 
 
 
 

 
Photo 4.  Looking east from Call Point MWTP15 (7.11.16). 
 



2016 YELLOW-BILLED CUCKOO PROTOCOL SURVEY RESULTS 
PROPOSED WASTE WATER TREATMENT PLANT IMPROVEMENT PROJECT 

CITY OF MOAB, GRAND COUNTY, UTAH 
 

 
   

 

 
Photo 5.  Looking southeast near Call Point MWTP14 (7.11.16). 
 
 
 
 

 
Photo 6.  Representative multi-layered canopy (7.11.16). 
 



2016 YELLOW-BILLED CUCKOO PROTOCOL SURVEY RESULTS 
PROPOSED WASTE WATER TREATMENT PLANT IMPROVEMENT PROJECT 

CITY OF MOAB, GRAND COUNTY, UTAH 
 

 
   

 

 
Photo 7.  Looking north from Call Point MWTP13 (7.11.16). 
 
 
 
 

 
Photo 8. Looking toward scattered Russian olive, young cottonwood and reed canarygrass (7.11.16) 
 



2016 YELLOW-BILLED CUCKOO PROTOCOL SURVEY RESULTS 
PROPOSED WASTE WATER TREATMENT PLANT IMPROVEMENT PROJECT 

CITY OF MOAB, GRAND COUNTY, UTAH 
 

 
   

 

 
Photo 9.  Looking at three Cooper’s hawk fledglings just south of the proposed project parcel (8.6.16). 
 
 
 
 

 
Photo 10.  Representative western yellow-billed cuckoo open area and foraging habitat (7.11.16). 
 



2016 YELLOW-BILLED CUCKOO PROTOCOL SURVEY RESULTS 
PROPOSED WASTE WATER TREATMENT PLANT IMPROVEMENT PROJECT 

CITY OF MOAB, GRAND COUNTY, UTAH 
 

 
   

 

 
Photo 11.  Looking northwest from Call Point MWTP08 (7.11.16). 
 
 
 
 

 
Photo 12.  Looking north from Call Point MWTP35 toward Matheson Preserve (7.11.16). 
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Utah Division of Water Quality
ADDENDUM
Statement of Basis
Wasteload Analysis for Treatment Plant Upgrade - FINAL

Date: February 4,2015

Facility Moab POTW
UPDES No. UT0020419

Receiving water: Colorado River (lC,2Ar3B,4)

This addendum summarizes the wasteload analysis that was performed to determine water
quality based effluent limits (WQBEL) for this discharge. Wasteload analyses are performed to
determine point source effluent limitations necessary to maintain designated beneficial uses by
evaluating projected effects of discharge concentrations on in-stream water quality. The
wasteload analysis also takes into account downstream designated uses (UAC R317-2-8).
Projected concentrations are compared to numeric water quality standards to determine
acceptability. The numeric criteria in this wasteload analysis may be modified by narrative
criteria and other conditions determined by staff of the Division of Water Quality.

Discharge
Outfall00l: Located at latitude 3834'40" and longitude 10934'47". The discharge is through a
2,000-lineal-foot, 18-inch diameter reinforced concrete pipeline to the Colorado River.

The design flow for the treatment plant is 1.75 MGD maximum monthly average and 3.38 MGD
maximum daily discharge, as provided by the permittee. The design discharge was used for this
wasteload analysis.

Data obtained from 2004-2014 for sampling site 4956550 Moab WWTP was used to characterize
the temperature, pH and hardness of the effluent.

Receivins W'ater
The receiving water for the discharge is the Colorado River, which per UAC R317-2-13.1 has
designated uses of lC,2A,38, and 4.

Class I C - Protected for domestic purposes with prior treatment by treatment processes as
required by the Utah Division of Drinking Water.
Class 2A - Protectedforfrequent primary contact recreøtion where there is a high likelihood of
ingestion of water or a high degree of bodily contact with the water. Examples include, but are
not limited to, swimming, rafTing, kayaking, díving, and water skiing.
Class 3B - Protected for wqrm water species of game fish and other wqrm water aquatic life,
including the necessary aquatic organisms in theirfood chain.
Class 4 - Protected for øgricultural uses including inigation of crops and stockwatering.

a

a

a

a
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Utah Division of Water Quality
Wasteload Analysis
Moab POTW, Moab, UT
UPDES No. UT0020419

The critical flow for the wasteload analysis was considered the lowest stream flow for seven

consecutive days with a ten year return frequency (7Q10). Flow records from USGS stream gage

# 09180500 - COLORADO RTVER NEAR CISCO, UT, for the period l9l3 - 2010 was

obtained. The 7Q10 was calculated using the EPA computer software DFLOW V3.lb.

7Q10 Flow (Annual) = I,220 cfs

Data obtained from 2004-2014 for samplin g site 4957000 Colorado River at US 191 Crossing

Near Moab was used to characterize background water quality conditions.

Mixing Zone
The allowable mixing zone is 15 minutes of travel time for acute conditions, not to exceed 50Vo

of stream width, and 2,500 feet for chronic conditions, per UAC R3I7-2-5. Water quality

standards must be met at the end of the mixing zone. Individual mixing zones may be further

limited or disallowed in consideration of the following factors in the area affected by the

discharge: Zone of passage for migrating fish or other species (including access to tributaries).

Mill Creek contluence with the Colorado River is approximately 1,400 feet downstream of the

Moab POTW outfall pipe. Therefore, in consideration of potential fish migration concerns

between Mill Creek and Colorado River, the acute mixing zone is limited to 1,400 feet

(calculated to be 10.2 minutes travel time).

Dilution Factor
The EPA Region 8 stream mixing zone analysis (STREAMD<1,1994), was used to determine

the plume width and mixed flow rate for both acute and chronic conditions. A rectangular

channel with a width of 300 feet, channel slope of 0.001 feet/feet, and roughness coefficient of
0.030 was assumed for channel geometry. Mannings equation was used to solve for the flow
depth (1.8 feet) and velocity for the 7Q10 flow.

Table 1: of characteristics at zone

Parameters of Concern
The potential parameters of concern for the discharge/receiving water identified were total

dissolved solids (TDS), total suspended solids (TSS), and ammonia, as determined in

consultation with the UPDES Permit Writer.

TMDL
The Colorado River from Green River confluence to Moab was listed as impaired for selenium

according to the 2010 303(d) list. The receiving water does not have an approved TMDL for any

parameters.

FlowPlume \ryidth
cfs

Dilution
tr'actor

Distance to End of
Mixine Zone (feet) feet 7¿ of RiverCriteria

62:l35.4 11.6 142Acute 1,400
86: I49.1 16.2 198Ch¡onic 2,500

Page2 of 4



Utah Division of Water Quality
Wasteload Analysis
Moab POTW, Moab, UT
UPDES No. UT0020419

WET Limits
The percent of effluent in the receiving water in a fully mixed condition, and acute and chronic
dilution in a not fully mixed condition are calculated in the WLA in order to generate WET
limits. The LC5s (lethal concentration,50To) percent effluent for acute toxicity and the IC25
(inhibition concentration,25Vo) percent effluent for chronic toxicity, as determined by the WET
test, needs to be below the WET limits, as determined by the WLA. The WET limit for LC5s is
typically l00%o efflient and does not need to be determined by the WLA.

Table 2: WET Limits for

Effluent Limits
Effluent limits for pollutants were determined using a mass balance mixing analysis (UDWQ
2012). The mass balance analysis is summarizedin Appendix A.

The water quality standard for chronic ammonia toxicity is dependent on temperature and pH,
and the water quality standard for acute ammonia toxicity is dependent on pH. The analysis to
determine the ammonia criteria is summarizedin Appendix B.

Due to the high dilution factor, secondary standards for BOD5 were considered sufficiently
protective to meet instream criteria for DO.

Table 3; Water Based Eflluent Limits

Season
Percent
Bflluent

Annual l.4Vo

Effluent Constituent Acute Chronic
Standard Limit Averasins Period Standard Limit Averasins Period

Flow (MGD) 3.38 I dav 1.75 30 days
Ammonia (me/L)

t hour 30 days

Summer (Jul-Sep) 2.9 210 l.l 75
Fall (Oct-Dec) 1.3 94 1.2 83
Winter (Jan-Mar) 3.0 218 1.7 t22
Sprins (Apr-Jun) 2.5 180 1.7 t2t

BODs (ms/L) N/A 35 7 days N/A 25 30 davs
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Utah Division of Water Quality
Wasteload Analysis
Moab POTW, Moab, UT
UPDES No. UT0020419

Antideqradation Level I Review
The objective of the Level I ADR is to ensure the protection of existing uses, defined as the

beneficial uses attained in the receiving water on or after November 28,1975. No evidence is

known that the existing uses deviate from the designated beneficial uses for the receiving water.

Therefore, the beneficial uses will be protected if the discharge remains below the WQBELs

presented in this wasteload.

The pollutant concentration and load from the facility is being increased under the proposed

treatment plant upgrade; therefore, a Level II Antidegradation Review (ADR) is requiretl for this

discharge.

Prepared by: Nicholas von Stackelberg' P.E.
Standards and Technical Services Section

Documents:
WLA Docum ent: mo ab I o tw 

-up 
g rade 

-w 
la 

-2 
0 I 5 ;final. d o c x

Analysis : mo ab -p otw 
-up 

g rade -wla. 
2 0 I 5. xlsx

References:
Utqh Wasteload Analysis Procedures Version I.0" 20L2. Utah Division of Water Quality.
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WASTELOAD ANALYSTS [WLA]
Appendix A: Mass Balance Mixing Analysis for Gonservative Constituents

Date: 21412016

Discharging Facility:

UPDES No:

Permit Flow [MGD]:

Receiving Water:
Stream Classification
Stream Flows [cfs]:

Fully Mixed:

Acute River Width:
Chronic River Width

Dissolved Metals (ug/L)

lnorganics (mg/L)

Moab WWTP
uT-0020419

3.38 Annual

1.75 Annual

Colorado River
1C,2B,38, 4

1220 Summer
197 Chronic
142 Acule

Critical Low Flow

NO

11.6% Plume Model Used
16.2% Plume Model Used

Max¡mum Goncentration
Standard Background Limit

10.0 1.30 246
1000 140.60 24,275
4.0 2.68 39.7

10.0 0.10 278
50.0 2.00 1,350
15.0 0.20 41 6
2.0 0.2 51

50.0 2.20 1,345

50.0 0.5 1,391

Maximum Concentration
Standard Background Limit

0.01 0.007 0.10
1.0 0.67 9.9
1 .4 0.94 13.9

10.0 0.51 267

Max. Daily

Max. Monthly

Modeling lnformation
A simple mixing analysis was used to determine the effluent limits

All model numerical inputs, intermediate calculations, outputs and graphs are available for
discussion, inspection and copy at the Division of Water Quality.

Effluent Limitations

Current State water quality standards are required to be met under a variety of conditions including
in-stream flows targeted to the 7-day, 1 O-year low f low (R317-2-9).

Other conditions used in the modeling effort reflect the environmental conditions expected
at low stream flows.

Elfluent Limitations for Protection of Drinking Water (Class 1C Waters)
No dilution in unnamed irrigation ditch.

Arsenic
Barium

Beryllium

Cadmium

Chromium
Lead

Mercury
Selenium

Silver

Bromate
Chlorite
Fluoride

Nitrate
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Elfluent Limitations for Protection ol Recreation (Class 28 Waters)

Physical
Parameter

pH Minimum

pH Maximum

Turbidity lncrease (NïU)

Radiological (pCi/L)
Gross Alpha

Gross Beta

Strontium 90

Tritium

Uranium

Bacter¡ological (#/100 mL)

E. coli (30 Day Geometric Mean)

E. coli (Maximum)

Bacteriological (#/100 mL)

E. coli (30 Day Geometric Mean)

E. coli (Maximum)

pH

Minimum

Maximum

Dissolved Oxygen (mg/L)
lnstantaneous Minimum

7-day Average Minimum

30-day Average Minimum

BoDs (mg/L)
7-day Average

30-day Average

Ammonia-Total (mg/L)

Season
Summer

Fall

Winter

Spring

Maximum Concentrat¡on
Standard Background Llmit

15.0 10.1 149

4.0 2.7 39.7

8.0 5.4 79

20000 13400 198749

30.0 20.1 298

Standard
206

668

Standard
6.5

9.0

10.0

Standard
206
668

Standard
6.5

9.0

Standard
5.0

6.0

5.5

Limit

¡rLim

Effluent Limitations for Protect¡on of Aquatic Wildllle (Assumed Class 38 Waters)

Temperature (deg G) Standard
lnstantaneous Maximum 27.0

Change Maximum 4.0

6.5

9.0

6.5

9.0

Limit

Standard
N/A

N/A

35.0

25.0

Ghronlc (30-day ave)

Standard Background
1.1 0.07
1.2 0.07
't.7 0.07
1.7 0.07

Acute (1-hour ave)

Standard Background
2.9 0.07

1.3 0.07

3.0 0.07

2.5 0.07

Limit
75.2
83.2

121.8

121 .4

Limit
210.2

94.3

218.5

180.2
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lnorganics Ghronic Standard (4 Day Average)
Parameter Standard
Phenol(mg/L)
Hydrogen Sulfide (Undissociated) [mg/L]

Metals-Total Recove¡able

Chronic (4-day ave)
Parameter Standardl Background

Aluminum (¡rg/L) N/43 19.0
Arsenic (¡.rg/L) 150 1.0

Cadmium (¡rg/L) 0.6 0.10
Chromium lll (Ug/L) 11.0 2.0
Chromium Vl (Ug/L) 199 2.0

Copper (¡.rg/L) 25.2 2.7

Cyanide (¡rg/L)2 S.Z 3.s
lron (pg/L)

Lead (¡rg/L) 9.1 0.2
Mercury (¡.rg/L)2 0.012 0.oog

Nickel (¡rg/L) 145 S.0

Selenium (pg/L)a 4.6 2.2
Silver (¡.rg/L)

Triburytin (Fg/L)2 0.072 0.048
Zinc (¡rg/L) 329 17.0

1: Based upon a hardness of 335 mg/l as CaCO3

2: Background concentration assumed 67% of chronic standard

Acute Standard (1 Hour Average)
Standard

0.010

0.002

Limit
N/A

10,994

34.8
667

14,602
1,663

130

Limit
20,548

9,513

180

395

43,014
1,106

523
27,352

6,564

67.2

36,432

18.4

709

11.61

8,705

659

0.301

10,327

4.6

1.8

23,086

Acute (1-hour ave)
Standardl Background

750 19.0

340 1.3

6.5 0.10
16.0 2.0

1534 2.0

42.0 2.7

22.0 3.5
1000 27.0

234 0.2

2.4 0.008
1302 5.0

18.4 2.2
25.7 0.5

0.46 0.048
326 17.0

3: Where the pH is equal to or greater than 7.0 and the hardness is equal to or greater than 50 ppm as CaC03 in the receiving water after m¡xing, the
87 ug/L chronic criter¡on (expressed as total recoverable) will not apply, and aluminum will be regulated based on compliance w¡th the 7SO ug/L acute
aluminum criter¡on (expressed as total recoverable).

4: Due to impairment, limit is same as standard.

Organics [Pesticides]
Chronic (4-day ave)

Standard LimitParameter
Aldrin (¡rg/L)

Chlordane (pg/L)

DDT, DDE (¡rg/L)

Diazinon (¡rg/L)

Dieldrin (gg/L)

Endosulfan, a & b (¡rg/L)

Endrin (¡.rg/L)

Heptachlor & H. epoxide (pg/L)

Lindane (pg/L)

Methoxychlor (¡rg/L)

Mirex (¡.rg/L)

Nonylphenol (¡rg/L)

Parathion (¡rg/L)

PCB's (¡rg/L)

Pentachlorophenol (pg/L)

Toxephene (¡rg/L)

0.0043
0.001

0.17
0.0056

0.056
0.036

0.0038
0.08

6.6

0.0130
0.014

15.0

0.0002

0.0043

0.001

0.17

0.0056

0.056

0.036

0.0038

0.08

Acute (1-hour ave)
Standard Limit

1.5 1.5

1.2 1.2

0.55 0.55

0.17 0.17
0.24 0.24
0.11 0.11

0.086 0.086
0.26 0.26
1.0 1.0

0.03 0.03

0.001 0.001

28.0 28.0

0.066 0.066

6.6

0.0130

0.014

15.0

0.0002
19.0

0.73

19.0

0.73
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Radiological Maximum Goncentration
Parameter Standard

Gross Alpha (pCi/L) '15

Eflluent Limitation for Protection of Agriculture (Class 4 Waters)

Parameter

Total Dissolved Solids (mg/L)

Boron (¡rg/L)

Arsenic, Dissolved (¡rg/L)

Cadmium, Dissolved (¡rg/L)

Chromium, Dissolved (¡.tg/L)

Copper, Dissolved (gg/L)

Lead, Dissolved (Ug/L)

Selenium, Dissolved (¡tg/L)

Gross Alpha (pCi/L)

Maximum Goncentration
Standard Background Limit

1200 634 16,529

750 81.5 302,004
100 1.3 44,578

10 0.1 4,471

100 2.0 44,263

200 2.7 89,112

100 0.2 45,074

50 2.2 21,591

15 10.1 2,246
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Appenix B: Freshwater total ammonia criteria based on Title R317-2-14 Utah Administrative Code
Acute Conditions

pH:

Beneficial use classification

Spring
8.6

3B

WinterFall
9.0

Summer
8.6

3B

8.5

3B3B

Total ammonia nitrogen criteria (mg N/L)
Acute: 2.912 1.345 3.025 2.507
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Appendix B: Freshwater total arnmonia criteria based on Title R317-2-14 Utåh Administrative Code

Chronic Conditions

Temperature (deg C):

pH:

Are fish early life stages present?

Summer
22.9

8.2

Yes

Fall
9.1

8.4

Yes

Winter Spring
14.2

8.2

Yes

4.5

8.2

Yes

Total ammonia nitrogen criteria (mg N/L):
Chronic - Fish Early Life Stages Present:
Chronic - Fish Early Life Stages Absent:

1.086
1.086

1.195
1.694

1.717
2.788

1.711
1.751
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NA0.000150.000150.000150.000160.000150.000150.000150.00015Mercury
0.0020.0020.0020.0020.001360.001710.001560.001880.00263Selenium
0.07960.0850.1 030.120.1440.1220.1080.1220.1 98Znc
0.0020.0020.0020.0020.000660.00040.00040.00040.0004Silver
0.0020.0020.0020.002090.004620.004460.007960.006320.00726Nickel
0.0020.002640.020.002550.03990.020.020.006320.00726Molybdenum
0.0020.0020.0020.0020.001730.002t60.001360.020.0236Lead
0.0020.03020.02610.01630.06080.04080.04690.001220.0569coPper
0.0020.0020.0020.0020.010.010.010.010.0rChromium
0.0050.00050.000s0.000s0.000190.000180.000180.000210.00018Cadnium
0.0020.0020.0020.0020.001410.001l50.001460.00090.0012Arsenic

0.00s50.0050.00s0.0050.02270.0050.0050.0050.005Cyanide
Metals

0.000150.000150.000150.0001s0.0001s0.0001s0.0001s0.000150.00015Mercury
0.0020.0020.0020.0020.00110.000890.000820.001070.001I ISelenium

0.05660.0920.06050.04860.06760.07090.06430.05840.0813Ztn,Lc

0.0020.0020.0020.0020.00040.00040.00040.00040.00046Silver
0.0020.002340.0020.0020.004250.004210.004340.00550.0071Nickel
0.0020.002770.020.0020.03320.020.020.00550.0071Molybdenum
0.0020.0020.0020.0020.000680.000730.000610.020.02Lead
0.0020.03060.01860.01630.03440.02150.02430.000630.0304Copper
0.0020.0020.0020.0020.010.010.010.010.01Chromium
0.0050.000s0.00050.00050.000180.000180.000180.000180.00018Cadnium
0.0020.0020.0020.0020.000990.001I I0.00080.00090.00083Arsenic

0.02260.01850.01910.01890.0050.02170.01270.0230.02Cyanide
Jun-13Mar-13Dec-12Sep-12Jun-12Mar-12Dec-l ISep-l IJun-1 I

Metals

NDNDNDND

Selenium 0.0020.0020.0020.0020.00r r0.000890.000820.001070.001 I I

Znc 0.05660.0920.060s0.04860.06760.07090.06430.05840.0813
NDNDNDNDNDNDNDND

Silver 0.0020.0020.0020.0020.00040.00040.00040.00040.00046
NDNDND

Nickel 0.0020.002340.0020.0020.004250.004210.004340.00550.0071
NDNDNDNDND

Molybdenum 0.0020.002770.020.0020.03320.020.020.00550.0071
NDNDNDNDNDND

Lead 0.0020.0020.0020.0020.000680.000730.000610.020.02
ND

Copper 0.0020.03060.01860.01630.03440.02150.02430.000630.0304
NDNDNDNDNDNDNDNDND

Chromium 0.0020.0020.0020.0020.010.010.010.010.01
NDNDNDNDNDNDNDNDND

Cadnium 0.0050.000s0.000s0.00050.000180.000180.000180.000180.000r8
NDNDNDND

Arsenic 0.0020.0020.0020.0020.000990.001I I0.00080.00090.00083
ND

Cyanide 0.02260.01850.01910.01890.0050.02170.01270.0230.02
Jun-13Mar-13Dec-12Seo-12Jun-l 2INfar-12Dec-l ISep-l IJun-l 1

Metals" EfTluent



NDNDNDNDNDNDNDNDND
Mercury 0.00015 0.0001s 0.00015 0.00015 0.00015 0.000r5 0.0001s 0.00015 0.00015

ND NDNDND ND NDND
Mercury 0.000150.000150.00015 0.000160.00015 0.000150"000150.00015 NA

NDND NDND
0.001880.00263Selenium 0.001360.001710.00r56 0.0020.002 0.0020.002

Zinc 0.1080.1220.198 0.120.1440.122 0.0850.103 0.0796
NDND NDND NDND NDND

0.0004Silver 0.00040.00040.0004 0.0020.00066 0.0020.0020.002

NDNDND
Nickel 0.006320.00726 0.004620.004460.00796 0.0020.00209 0.0020.002

NDND ND ND
0.00726Molybdenum 0.020.020.00632 0.002550.0399 0.002640.02 0.002

ND ND NDND ND
Lead 0.020.0236 0.001730.002160.00136 0.0020.002 0.0020.002

ND
0.0569Copper 0.04080.04690.00122 0.01630.0608 0.0020.03020.0261

NDNDND NDNDND NDND ND
0.010.01Chromium 0.010.010.01 0.0020.002 0.0020.002

ND NDND NDND NDND
Cadnium 0.000180.000210.00018 0.00050.000190.00018 0.00050.000s 0.005

NDND NDND
0.0012Arsenic 0.001150.001460.0009 0.0020.00141 0.0020.0020.002

ND NDND NDND NDND
Cyanide 0.0050.005 0.02270.0050.005 0.0050.0050.005 0.0055

Jun-l I Dec-l1Sep-l I Sep-12Jun-12INfar-12 Jun-13Mar-13Dec-12
Metals. Influent

I



0.000150.000rs0.0001s0.000150.000150.000150.02890.00015
0.000150.00160.00160.001s0.0020.0020.000150.002
0.07540.130.220.070.730.08770.0020.15 I
0.0020.0020.0020.0020.0020.0020.07380.002
0.0020.00430.0040.00460.0020.004240.0020.002s4
0.00260.00310.00240.00280.005140.002860.002440.00278
0.0020.00120.00120.00060.005140.0020.00270.002

0.02470.03470.03450.02630.04520.03930.0020.0363
0.0020.00250.00180.00140.0020.0020.0020.002

0.00050.00020.00050.00050.00050.00050.00050.0005
0.0020.00120.00090.00090.0020.0020.0020.002

0.005

0.0001s0.0001s

0.005

0.00015

0.005

0.00015

0.0050.005

0.0001s0.00015

0.0050.01l6

0.00015

0.005

0.0349
0.0020.00140.00140.00140.0020.0020.000150.002

0.04610.070.040.040.07620.0840.0020.0525
0.0020.0020.0020.0020.0020.0020.06370.002
0.0020.00340.00370.00410.0020.004710.0020.002

0.002350.00260.00230.00230.002640.0026r0.002260.00227
0.0020.00060.000s0.00050.002640.0020.002510.002

0.01670.01820.01820.01790.02350.03240.0020.0187
0.0020.00120.00110.00070.0020.0020.0020.002

0.00050.0050.00050.00050.00050.00050.000s0.0005
0.0020.0010.00080.00080.0020.0020.0020.002
0.0050.0040.0060.0420.008550.00930.02320.0266

Sep-15Mar-15Dec-14Sep-14Jun-14N[ar-14Dec-13Sep-13

NDNDNDNDND
0.0020.00140.00140.00140.0020.0020.000150.002

ND
0.04610.070.040.040.07620.0840.0020.0s25

NDNDNDNDNDNDND
0.0020.0020.0020.0020.0020.0020.06370.002
NDNDNDND

0.0020.00340.00370.00410.0020.004710.0020.002

0.0023s0.00260.00230.00230.002640.002610.002260.00227
NDNDND

0.0020.00060.00050.00050.002640.0020.002510.002

ND
0.01670.01820.01820.01790.02350.03240.0020.0187

NDNDNDNDND
0.0020.00120.001I0.00070.0020.0020.0020.002
NDNDNDNDNDNDNDND

0.00050.00s0.00050.00050.00050.000s0.00050.0005
NDNDNDNDND

0.0020.0010.00080.00080.0020.0020.0020.002
ND

0.00s0.0040.0060.0420.008550.00930.02320.0266
Sep-15Mar-15Dec-14Sep-14Jun-14Mar-14Dec-13Sep-13



0.00015 0.0349 0.00015 0.00015 0.00015 0.00015 0.00015 0.00015

NDND NDND NDND ND

ND NDND NDND NDND
0.00015 0.000150.0289 0.000150.00015 0.000150.0001s0.00015

ND NDND ND ND
0.000150.002 0.0020.002 0.00160.0015 0.000150.0016

ND
0.151 0.08770.002 0.070.73 0.130.22 0.0754

NDND NDND NDND ND
0.07380.002 0.0020.002 0.0020.002 0.0020.002

NDND ND
0.00254 0.004240.002 0.00460.002 0.00430.004 0.002

0.002440.00278 0.005140.00286 0.00240.0028 0.00260.0031
ND ND ND

0.002 0.0020.0027 0.00060.00514 0.00120.0012 0.002
ND

0.0363 0.04520.03930.002 0.03450.0263 0.02470.0347
ND NDND ND ND

0.0020.002 0.0020.002 0.002s0.00180.0014 0.002
ND NDNDND NDND ND

0.0005 0.000s0.000s 0.000s0.0005 0.00020.0005 0.0005
NDNDND ND ND

0.0020.002 0.0020.002 0.00090.0009 0.0020.0012
ND NDND NDND NDND

0.005 0.01l60.005 0.0050.005 0.0050.0050.005
Sep-13 Jun-14Mar-14Dec-13 Dec-14Sep-14 Sep- I 5Mar-15

I



Month
Jun-11

Sep-1,1

Dec-11

Mar-12

Jun-12

Sep-12

Dec-12

Mar-13

Jun-13

Sep-L3

Dec-13

Mar-L4
Jun-14

Sep-14

Dec-14

Mar-15

Sep-15

Jun-11

Sep-11

Dec-11

Mar-t2
Jun-12

Sep-12

Dec-12

Mar-13
Jun-l-3

Sep-13

Dec-13

Mar-L4

Jun-14

Sep-14

Param

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Value Qual
0.00083 =

0.0009 =

0.0008 =
0.0011L =

0.00099 =

0.002 <
0.002 <

0.002 <
0.002 <
0.002 <

0.002 <
0.002 <
0.002 <

0.0008 =

0.0008 =
0.001 =

0.002 <
0.00018 <

0.000L8 <

0.00018 <

0.00018 <

0.00018 <

0.0005 <

0.0005 <

0.0005 <

0.005 <

0.0005 <
0.0005 <

0.0005 <

0.0005 <

0.0005 <

Month
Jun-1L

Sep-11

Dec-11

Mar-L2
Jun-12

Sep-12

Dec-L2

Mar-13

Jun-13

Sep-13

Dec-13

Mar-14

Jun-14

Sep-14

Dec-14

Mar-L5

Sep-15

Month
Jun-l1
Sep-11

Dec-11

Mar-12
Jun-12

Sep-12

Dec-12

Mar-13

Jun-13

Sep-13

Dec-13

Mar-14

Loc Cyanide

Eff 0.02

Eff 0.023

Eff o.o727
Eff o.o2L7

Eff 0.00s
Eff 0.0189

Eff 0.0191

Eff 0.0185

Eff 0.0226
Eff 0.0266
Eff 0.0232
Eff 0.0093

Eff 0.008ss
Eff O.O42

Eff 0.006

Eff 0.004
Eff 0.005

Cyanide

0.00s
0.005

0.00s
0.005

o.0227

0.00s

0.005

0.005

0.00ss
0.005

0.005

0.0L16

Arsenic

0.00083

0.0009

0.0008

0.0011L

0.00099

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.002

0.0008

0.0008

0.001_

0.002

Arsenic

0.0012

0.0009

0.00146

0.00115

0.00141

0.002

0.002

0.002

0.002

0.002

0.002

0.002

Chromiur Qual
0.0L <

0.0L <

0.01 <
0.01 <
0.01 <

0.002 <

0.002 <
0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <
0.0007 =
0.0011 =

0.0012 =
0.002 <

Chromiur Qual
0.01 <
0.01 <
0.01 <
0.0L <
0.01 <

0.002 <
0.002 <

0.002 <
0.002 <

0.002 <

0.002 <
0.002 <

Loc

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Loc

lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf

l"r*,u. Arsenic Cadnium
Chromiu
m

Copper

Copper

0.0304

0.00063

o.0243
0.0215

o.0344
0.0163

0.0186
0.0306

0.002

0.0187

0.002

o.0324

0.0235

o.0779

0.0182

0.0182

o.oL67

Copper

0.0569

o.oo122

0.0469

0.0408

0.0608

0.0163

o.026r
0.0302

0.002

0.0363

0.002

0.0393

Qual

=

=

=

=

=

=

=

=

Qual

=

Qual

=

=

=

Qual

=

=

Cadmium Qual
0.00018 <

0.00018 <

0.00018 <

0.00018 <

0.00018 <

0.0005 <

0.0005 <

0.0005 <

0.005 <

0.0005 <

0.0005 <

0.0005 <

0.0005 <

0.0005 <

0.0005 <

0.005 <

0.0005 <

Cadmium

0.00018
0.00021

0.00018

0.00018

0.00019

0.0005

0.0005

0.000s
0.005

0.0005

0.000s
0.0005

Qual

Qual

=

=

=

=

=

=

=

Qual

=

=

=

=



Dec-L4

Mar-15

Sep-15

Jun-11

Sep-1L

Dec-11

Mar-12
lun-12

Sep-12

Dec-12

Mar-13

Cadmium

Cadmium

Cadmium

Chromium
Chromium

Chromium

Chromium
Chromium

Chromium
Chromium

Chromium

Jun-13 Chromium

Sep-13 Chromium

Dec-13 Chromium

Mar-14 Chromium

Jun-14 Chromíum

Sep-14 Chromium

Dec-L4 Chromium

Mar-15 Chromium

Sep-15 Chromium

Jun-ll Copper

Sep-ll Copper

Dec-11 Copper

Mar-12 Copper

Jun-12 Copper

Sep-12 Copper

Dec-12 Copper

Mar-L3 Copper

Jun-13 Copper

Sep-13 Copper

Dec-13 Copper

Mar-14 Copper

Jun-14 Copper

Sep-14 Copper

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

0.0005 <

0.005 <

0.0005 <

0.01 <

0.01 <

0.01 <

0.01 <

0.01 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.0007 =

0.0011 =

0.0012 =

0.002 <

0.0304 =

0.00063 =

0.0243 =

0.0215 =

0.0344 =

0.0163 =

0.01-86 =

0.0306 =

0.002 <

0.0L87 =

0.002 <

O.O324 =

0.0235 =

0.0179 =

Jun-14 lnf
Sep-14 lnf
Dec-14 lnf
Mar-15 lnf
Sep-15 lnf

0.005 <

0.005 <

0.005 <

0.005 <

0.005 <

0.002 <

0.0009 =

0.0009 =

0.0012 =

0.002 <

0.0005 <

0.0005 <

0.0005 <

0.0002 =
0.0005 <

0.002 <

0.0014 =

0.0018 =

0.0025 =

0.002 <

0.0452 =
0.0263 =
0.0345 =

O.O347 =

O.O247 =



Dec-L4 Copper
Mar-15 Copper
Sep-15 Copper

Jun-ll Cyanide

Sep-ll Cyanide

Dec-ll Cyanide

Mar-t2 Cyanide

Jun-12 Cyanide

Sep-12 Cyanide

Dec-12 Cyanide

Mar-1"3 Cyanide

Jun-13 Cyanide

Sep-13 Cyanide

Dec-13 Cyanide

Mar-14 Cyanide

Jun-14 Cyanide

Sep-L4 Cyanide

Dec-14 Cyanide

Mar-15 Cyanide

Sep-1-5 Cyanide

Jun-11 Lead

Sep-l1 Lead

Dec-ll Lead

Mar-12 Lead

Jun-12 Lead

Sep-12 Lead

Dec-12 Lead

Mar-13 Lead

Jun-13 Lead

Sep-13 Lead

Dec-13 Lead

Mar-14 Lead

Jun-14 Lead

Sep-14 Lead

Eff 0.0182 =

Eff 0.0182 =

Eff O.Ot67 =

Eff 0.02 =
Eff 0.023 =
Eff O.Ot27 =

Eff O.O2t7 =

Eff 0.005 <

Eff 0.0189 =

Eff 0.0191 =

Eff 0.0185 =

Eff O.0226 =

Eff 0.0266 =

Eff O.O232 =

Eff 0.0093 =

Eff 0.00855 =

Eff O.O42 =
Eff 0.006 =

Eff 0.004 =

Eff 0.005 <

Eff 0.02 <

Eff 0.02 <

Eff 0.00061 =

Eff 0.00073 =

Eff 0.00068 =

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff 0.00251 =

Eff 0.002 <

Eff 0.00264 =

Eff 0.0005 =



Dec-14

Mar-15
Sep-15

Jun-11

Sep-11

Dec-11

Mar-12

Jun-12

Sep-12

Dec-LZ

Mar-13

Jun-13

Sep-13

Dec-L3

Mar-14

Jun-14

Sep-1-4

Dec-14

Mar-15

Sep-15

Jun-11

Sep-L1

Dec-1-1

Mar-12

Jun-L2

Sep-12

Dec-12

Mar-L3

Jun-13

Sep-13

Dec-13

Mar-14

Jun-14

Sep-14

Lead

Lead

Lead

Mercury

Mercury
Mercury

Mercury
Mercury

Mercury
Mercury

Mercury
Mercury

Mercury
Mercury

Mercury

Mercury
Mercury
Mercury
Mercury
Mercury
Molybdenum

Molybdenum
Molybdenum
Molybdenum

Molybdenum

Molybdenum

Molybdenum
Molybdenum
Molybdenum
Molybdenum
Molybdenum
Molybdenum
Molybdenum
Molybdenum

0.0005 =

0.0006 =

0.002 <

0.00015 <

0.000L5 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.0001_5 <

0.00015 <

0.0349 =

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.0001_5 <

0.0071- =
0.0055 =

0.02 <

0.02 <

0.0332 =
0.002 <

0.02 <

o.oo277 =

0.002 <
O.OO227 =

O.00226 =

0.00261 =

0.00264 =

0.0023 =

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff



Dec-14

Mar-15
Sep-15

Jun-11

Sep-11

Dec-11

Mar-12

Jun-12

Sep-12

Dec-L2

Mar-13

Jun-1-3

Sep-13

Dec-13

Mar-14

Jun-14

Sep-14

Dec-14

Mar-15

Sep-15

Jun-11

Sep-11

Dec-11

Mar-L2
Jun-12

Sep-12

Dec-12

Mar-1"3

Jun-13

Sep-13

Dec-13

Mar-14
Jun-14

Sep-14

Molybdenum
Molybdenum
Molybdenum
Níckel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Eff 0.0023 =

Eff 0.0026 =

Eff 0.00235 =

Eff 0.0071 =

Eff 0.0055 =

Eff 0.00434 =

Eff O.OO42L =

Eff 0.00425 =

Eff 0.002 <

Eff 0.002 <

Eff 0.00234 =

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff O.OO47I =

Eff 0.002 <

Eff 0.004L =

Eff 0.0037 =

Eff 0.0034 =

Eff 0.002 <

Eff 0.00111- =
Eff 0.00L07 =

Eff 0.00082 =

Eff 0.00089 =

Eff 0.0011 =

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff 0.002 <

Eff 0.00015 <

Eff 0.002 <

Eff 0.002 <

Eff 0.0014 =



Dec-14

Mar-15
Sep-15

Jun-1L

Sep-11-

Dec-11

Mar-12

Jun-12

Sep-12

Dec-L2

Mar-13

Selenium

Selenium

Selenium

Silver

Silver

Silver

Silver

Silver

Silver

Sílver

Silver

0.0014 =
0.0014 =

0.002 <

0.00046 =

0.0004 <

0.0004 <

0.0004 <

0.0004 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.0637 =
0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.0813 =

0.0584 =
0.0643 =

0.07@ =

0.0676 =

0.0486 =

0.0605 =
0.092 =

0.0566 =
0.0525 =

0.002 <

0.084 =
O.0762 =

0.04 =

Jun-13 Silver

Sep-13 Silver

Dec-L3 Silver

Mar-14 Silver

Jun-14 Silver

Sep-14 Silver

Dec-14 Silver

Mar-15 Silver

Sep-15 Silver

Jun-ll Zinc

Sep-ll Zinc

Dec-ll Zinc

Mar-!2 Zinc

Jun-LZ Zinc

Sep-12 Zinc

Dec-12 Zinc

Mar-13 Zinc

Jun-13 Zinc

Sep-13 Zinc

Dec-13 Zinc

Mar-14 Zinc

Jun-14 Zinc

Sep-14 Zinc

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff

Eff



Dec-1-4

Mar-15
Sep-15

Jun-11

Sep-11

Dec-11

Mar-12

Jun-12

Sep-12

Dec-12

Mar-13

Jun-13

Sep-13

Dec-13

Mar-14

Jun-14

Sep-14

Dec-14

Mar-15
Sep-15

Jun-11

Sep-11

Dec-11

Mar-12

Jun-1.2

Sep-12

Dec-12

Mar-13

Jun-13

Sep-13

Dec-13

Mar-14

Jun-14

Sep-L4

Zinc
Zinc
Zinc
Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Cadmium

Eff 0.04 =

Eff O.O7 =

Eff 0.0461 =

lnf 0.0012 =

lnf 0.0009 =

lnf 0.00146 =

lnf 0.0011.5 =
lnf 0.00141 =

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.0009 =

lnf 0.0009 =

lnf 0.0012 =

lnf 0.002 <

lnf 0.00018 <

lnf 0.00021 =

lnf 0.00018 <

lnf 0.0001-8 <

lnf 0.00019 =

lnf 0.0005 <

lnf 0.0005 <

lnf 0.0005 <

lnf 0.005 <

lnf 0.0005 <

lnf 0.0005 <

lnf 0.0005 <

lnf 0.0005 <

lnf 0.0005 <



Dec-1"4 Cadmium

Mar-15 Cadmium

Sep-15 Cadmium

Jun-11 Chromium

Sep-L1 Chromium
Dec-ll Chromium
Mar-12 Chromium

Jun-12 Chromium

Sep-12 Chromium

Dec-12 Chromium

Mar-13 Chromium

Jun-13 Chromium

Sep-L3 Chromium

Dec-L3 Chromium
Mar-L4 Chromium

Jun-1"4 Chromium

Sep-14 Chromium
Dec-14 Chromium

Mar-15 Chromium

Sep-1-5 Chromium
Jun-11 Copper

Sep-ll Copper

Dec-ll Copper

Mar-12 Copper

Jun-12 Copper

Sep-12 Copper

Dec-12 Copper

Mar-13 Copper

Jun-13 Copper

Sep-13 Copper

Dec-13 Copper

Mar-14 Copper

Jun-L4 Copper

Sep-14 Copper

0.0005 <

0.0002 =

0.0005 <

0.0L <

0.01 <

0.01 <

0.01 <

0.01 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.0014 =

0.00L8 =

0.0025 =

0.002 <

0.0569 =

O.OO722 =

0.0469 =

0.0408 =

0.0608 =

0.0163 =

0.0261 =

0.0302 =

0.002 <

0.0363 =

0.002 <

0.0393 =

0.0452 =

0.0263 =

lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf



Dec-14 Copper

Mar-15 Copper

Sep-15 Copper

Jun-1l Cyanide

Sep-ll Cyanide

Dec-l1 Cyanide

Mar-L2 Cyanide

Jun-12 Cyanide

Sep-12 Cyanide

Dec-12 Cyanide

Mar-13 Cyanide

Jun-13 Cyanide

Sep-13 Cyanide

Dec-13 Cyanide

Mar-14 Cyanide

Jun-14 Cyanide

Sep-14 Cyanide

Dec-14 Cyanide

Mar-15 Cyanide

Sep-15 Cyanide

Jun-11 Lead

Sep-ll Lead

Dec-1L Lead

Mar-L2 Lead

Jun-12 Lead

Sep-12 Lead

Dec-12 Lead

Mar-13 Lead

Jun-13 Lead

Sep-13 Lead

Dec-13 Lead

Mar-14 Lead

Jun-14 Lead

Sep-14 Lead

0.0345 =

O.O347 =

O.O247 =

0.005 <

0.005 <

0.005 <

0.005 <

O.O227 =

0.005 <

0.005 <

0.005 <

0.0055 =

0.005 <

0.005 <

0.0116 =

0.005 <

0.005 <

0.005 <

0.005 <

0.005 <

0.0236 =

0.02 <

0.00L36 =

0.002L6 =

0.00173 =

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

O.OO27 =

0.002 <

0.00514 =

0.0006 =

lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf



Dec-L4 Lead

Mar-15 Lead

Sep-15 Lead

Jun-1l Mercury

Sep-ll Mercury

Dec-ll Mercury

Mar-12 Mercury

Jun-L2 Mercury

Sep-12 Mercury

Dec-l-2 Mercury

Mar-13 Mercury

Jun-13 Mercury

Sep-13 Mercury

Dec-13 Mercury

Mar-14 Mercury

Jun-14 Mercury

Sep-14 Mercury

Dec-14 Mercury

Mar-15 Mercury

Sep-15 Mercury

Jun-11 Molybdenum

Sep-11 Molybdenum

Dec-11 Molybdenum

Mar-12 Molybdenum

Jun-12 Molybdenum

Sep-12 Molybdenum
Dec-12 Molybdenum

Mar-13 Molybdenum

Jun-13 Molybdenum

Sep-13 Molybdenum

Dec-13 Molybdenum

Mar-14 Molybdenum

Jun-14 Molybdenum

Sep-14 Molybdenum

0.0012 =

0.0012 =

0.002 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00016 =

0.00015 <

0.00015 <

0.00015 <

NA

0.00015 <

0.0289 =

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.0001_5 <

o.o0o15 <

O.00726 =

0.00632 =

0.02 <

0.02 <

0.0399 =

0.00255 =

0.02 <

0.00264 =

0.002 <

0.00278 =

O.OO244 =

0.00286 =

0.00514 =

0.0028 =

lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf
lnf



Dec-14

Mar-15

Sep-L5

Jun-11

Sep-11

Dec-11

Mar-12

Jun-12

Sep-12

Dec-12

Mar-13

iun-13
Sep-13

Dec-13

Mar-14

Jun-14

Sep-14

Dec-14

Mar-1-5

Sep-15

Jun-11

Sep-11

Dec-11-

Mar-t2
Jun-12

Sep-12

Dec-12

Mar-13

Jun-13

Sep-13

Dec-13

Mar-14

Jun-L4

Sep-14

Molybdenum
Molybdenum
Molybdenum

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Nickel

Selenium

Selenium

Selenium

Selenium

Seleníum

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

Selenium

lnf O.OO24 =

lnf 0.0031 =

lnf 0.0026 =

lnf O.O0726 =

lnf 0.00632 =

lnf 0.00796 =

lnf 0.O0446 =

lnf O.00462 =

lnf 0.00209 =

lnf 0.002 <
lnf 0.002 <
lnf 0.002 <
lnf 0.00254 =

lnf 0.002 <

lnf O.OO424 =

lnf 0.002 <

lnf 0.0046 =

lnf 0.004 =
lnf 0.0043 =
lnf 0.002 <

lnf 0.00263 =

lnf 0.00188 =

lnf 0.00156 =

lnf 0.00171- =

lnf 0.00136 =

lnf 0.002 <

lnf 0.002 <
lnf 0.002 <

lnf 0.002 <

lnf 0.002 <
lnf 0.00015 <

lnf 0.002 <

lnf 0.002 <

lnf 0.00L5 =



Dec-14 Selenium

Mar-15 Selenium

Sep-15 Selenium

Jun-11 Silver

Sep-11 Silver

Dec-l1 Silver

Mar-12 Silver

Jun-12 Silver

Sep-12 Silver

Dec-12 Silver

Mar-13 Silver

Jun-13 Silver

Sep-13 Silver

Dec-13 Silver

Mar-L4 Silver

Jun-14 Silver

Sep-14 Silver

Dec-14 Silver

Mar-15 Silver

Sep-15 Silver

Jun-1l Zinc

Sep-ll Zinc

Dec-ll Zinc

Mar-12 Zinc

Jun-12 Zinc

Sep-12 Zinc

Dec-L2 Tinc
Mar-13 Zinc

Jun-13 Zinc

Sep-13 Zinc

Dec-13 Zinc

Mar-14 Zinc

Jun-14 Zinc

Sep-14 Zinc

lnf 0.0016 =

lnf 0.0016 =

lnf 0.00015 <

lnf 0.0004 <

lnf 0.0004 <

tnf 0.0004 <

lnf 0.0004 <

lnf 0.00066 =

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.0738 =

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.002 <

lnf 0.198 =

lnf O.722 =

lnf 0.108 =
lnf O.L22 =
lnf O.L44 =

lnf O.L2 =
lnf 0.L03 =

lnf 0.085 =
lnf 0.0796 =

lnf 0.151 =

lnf 0.002 <

lnf O.O877 =

lnf O.73 =
lnf O.O7 =



Dec-14 Zinc

Mar-15 Zinc

Sep-L5 Zinc

O.22 =
0.13 =

O.O754 =

lnf
lnf
lnf



l'*o
Moþbden
um

Molybder Qual

0.0071 =

0.0055 =

0.02 <

0.02 <

0.0332 =

0.002 <

0.0071
0.0055

0.00434
o.oo421
0.00425

0.002

0.002

0.00234
0.002

0.002

0.002

o.oo47L
0.002

0.0041

0.0037

0.0034
0.002

0.00046 =

0.0004 <

0.0004 <

0.0004 <

0.0004 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.0637 =
0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

Silver Qual

0.0004 <

0.0004 <

0.0004 <

0.00@ <

0.00066 =

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.0738 =

0.002 <

0.081-3 =

0.0584 =

0.0643 =

0.0709 =

0.0676 =

0.0486 =

0.0605 =

0.092 =

0.0566 =

0.0525 =

0.002 <

0.084 =

0.0762 =

0.04 =

0.04 =

O.O7 =

0.0461 =

0.00111- =
0.00107 =

0.00082 =

0.00089 =

0.0011 =

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.00015 <

0.002 <

0.002 <

0.0014 =

0.0014 =

0.0014 =

0.002 <

0.00015 <

0.00015 <

0.000L5 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.00015 <

0.0349 =

0.00015 <

0.00015 <

0.00015 <

0.000L5 <

0.00015 <

0.00015 <

Nickel

Nickel

Nickel

Qual

=

Silver

Silver Qual

Znc

Tinc Qual

Selenium Mercury

Selenium Qual Mercury QualLead

o.o2

0.02

0.00061
0.00073
0.00068

0.002

0.002

0.002

0.002

0.002

0.00251
0.002

0.00264
0.000s
0.000s

0.0006

0.002

Lead

0.0236
0.02

0.00136
0.00216
0.00r.73

0.002

0.002

0.002

0.002

0.002

o.oo27

0.002

0.02 <

O.OO277 =

0.002 <

O.OO227 =

O.00226 =

0.00261 =

0.O0264 =

0.0023 =

0.0023 =

0.0026 =

0.00235 =

Molybder Qual
0.OO726 =

0.00632 =

0.02 <

0.02 <

0.0399 =

0.00255 =

0.02 <

0.00264 =

0.002 <

O.0O278 =

O.OO244 =

0.00286 =

Qual

=

=

0.r_98

o.L22

0.108

o.t22
o.144
o.r2

0.103

0.085

0.0796

0.151

0.002

o.o877

0.00263
0.00188

0.00L56
0.00171
0.00L36

0.002

0.002

0.002

0.002

0.002

0.000L5
0.002

Qual Tinc Qual

=

=

=

=

=

=

Selenium Qual

=

=

=

Mercury

0.0001s
0.000L5

0.0001s
0.00015
0.00016

0.00015
0.000r.5

0.00015
NA

0.00015
0.0289

0.00015

Qual

0.00726 =

0.00632 =

0.00796 =

0.00446 =

0.00462 =

0.00209 =

0.002 <

0.002 <

0.002 <

0.00254 =

0.002 <

O.OO424 =



0.00514 =

0.0006 =

0.0012 =

0.0012 =

0.002 <

0.00514 =

0.0028 =

0.0024 =

0.0031 =

0.0026 =

0.002 <

0.0046 =

0.004 --

0.0043 =

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

0.002 <

O.73 =
O.O7 =

O.22 =
0.13 =

O.O754 =

0.002 <

0.0015 =

0.0016 =

0.0016 =

0.00015 <

0.00015 <

0.000L5 <

0.00015 <

0.00015 <

0.00015 <





0.002350.0020.0005
0.00260.0006.01820.00120.0050.001004Mar-15
0.00230.00050.01820.00100.00080.0064Dec-
00.00050.017900.00050.00080.04214

0.002640.0235.0020.00050.0020.00855Jun-14
0.002610.0020.03240.0020.00050.0020.0093Mar-14
0.002260.002510.0020.0020.000s0.0020.0232Dec-13
0.002270.0020.01870.0020.00050.0020.026613

0.0020.0020.0020.0020.0050.0020.0226Jun-1 3
0.002770.0020.03060.0020.00050.0020.0185Mar-13

o.o20.0020.01860.0020.00050.0020.0191Dec-12
0.0020.0020.0r630.0020.00050.0020.018912

0.03320.000680.03440.010.000180.0010.005Jun-12
0.020.000730.02150.010.000180.00110.021712
o,020.000610.02430.010.000180.00080.0127Dec-11

0.00550.020.00060.010.000180.00090.02311
0.00710.020.03040.010.000180.00080.02Jun-1 1

umummArsenicMonth

wE@

Effluent

ent

0.00260.0020.02470.0020.00050.0020.005sep-1 b
0.00310.00120.03470.00250.00020.00120.005Mar-15
0.00240.00120.03450.00180.00050.00090.005Dec-14
0.00280.00060.02630.00140.00050.00090.005Sep-14
0.005140.005140.04520.0020.00050.0020.005Jun-14
0.002860.0020.03930.0020.00050.0020.0116Mar-14
0.002440.00270.0020.0020.00050.0020.005Dec-13
0.002780.0020.03630.0020.00050.0020.005Sep-13
.0.0020.0020.0020.0020.0050.0020.0055Jun-1 3

0.002640.0020.03020.0020.00050.0020.005Mar-13
0.020.0020.02610.0020.00050.0020.005Dec-12

0.002550.0020.01630.0020.00050.0020.005Seo-12
0.03990.001730.06080.010.000190.00140.0227Jun-12

0.020.002160.04080.010.000180.00120.005Mar-12
0.020.001360.04690.010.000180.00150.005Dec-11

0.006320.020.00120.010.000210.00090.005Sep-1 I
0.007260.02360.05690.010.000180.00120.005Jun-1 1

MolvbdenumLeadCoooerGhromiumCadniumArsenicCvanideMonth



0.0020.002 0.000150.0020.0461
0.070.0020.0034 0.000150.0014
0.040.0020.0037 0.000150.0014
0.040.0020.0041 0.000150.0014

0.07620.0020.002 0.000150.002
0.0047 0.0840.002 0.000150.002
0.002 0.000150.0020.0637 0.0349

0.0020.002 0.0020.0525 0.00015
0.0020.002 0.000150.0020.0566
0.0020.0023 0.000150.0020.092
0.0020.002 0.000150.0020.0605
0.0020.002 0.000150.0020.0486

0.00040.0043 0.000150.00110.0676
0.00040.0042 0.000150.000890.0709
0.00040.0043 0.000150.000820.0643
0.00040.0055 0.000150.001070.0584

0.08130.00050.0071 0.000150.00111
SilverNickel SeleniumZinc Mercury

0.0020.002 0.000150.000150.0754
0.0020.0043 0.000'150.00160.13

0.220.0020.004 0.000150.0016
0.070.0020.0046 0.000150.0015
0.730.0020.002 0.000150.002

0.0042 0.0020.08770.002 0.00015
0.002 0.000150.0020.0738 0.0289

0.0020.0025 0.000150.0020.1 51

0.0020.002 NA0.0020.0796
0.0850.0020.002 0.00015
0.1 030.0020.002 0.00015

0.002
0.002

0.120.0020.0021 U,UUU IC0.002
0.1440.00070.0046 0.000160.00136
0.1220.00040.0045 0.000150.00171
0.1 080.00040.008 0.000150.00156

0.0063 01220.0004 0.000150.00188
0.0073 0.002630.1 980.0004 0.00015

ZincSilverNickel MercurySelenium
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PERMITTINC AND ENFORCEMENT

GIJIDANCE DOCUMENT

FOR

WHOLE EFFLT'ENT TOXTCITY CONTROL
(BIOMONITORING)

lntrg4uction and Bnckqround

Tlre Federal Clean ìVater Act stûtes that ". . . it is the national policy that the discharge of toxic

¡rollutants in toxic amourts be prohihitcd." In adtlressing the concems of human health protection aud

ãquatic biota protcctiorr, EPA ancl the states use Íìn furtcgrâted stratcgy consisfiltg of both biological and

cliemical rnetirocls to i<lerrtify a¡rtl control the relcasc of toxic chernicnls frorn industrial autl rnunicipal

sources. The co¡trol of tçxics in wastewater effluent is an important objective of thc NPDES pro€¡ratn'

Tfte i¡tegration of biomouitoring requiren¡cnts with thc nrost strir4¡ent of teclurology-based and water

quality stanclard-basecl nurneric pemút lirnits is a means to acconrplish this objective.

The Federal Clean Water Act requires tlrat NPDES ¡lermits contain lfunitations to assure com¡iliance with

stgre water qunlity stancla¡cls. Botlr EPA ancl stnte regulations clictate that NPDES pennits prohibit any

polltrtant or pollutant pafameter that is or nray lre <lischarged at a level which causes or has the

reasonalrle potential to cause &riy state water quality criterion to be exceecled. Where state standards

colrtnhr ¡ulnerical criteria fcrr toxic pollutants. pernrits contain lirnits necessriry to assure contpliance with

t¡ese standanls. It follows that Wl¡ole Ef0uent Toxicity (WEf) lirnits in NPDES perttríts comprise an

ilnpgnant elenrcnt for protection of water quality, in particular the "ftee frotn toxics" na¡tative standard.

Many states have atlopterl or are ¡rreparing to adopt lrionronitorilrg antl WET cotrtrol programs. The state

Írroßrorns vary in some clegre.e fronr one another, ûs clo the policies arrl progfams cuffently being

irnplernentetl by each of the EPA Regions. It is desirable for Lltah to estal¡lish its owtt program suited

to tlle uriique circumstances and needs of the state, However, in doing so it is rccognizcd that the

pr.ogrrun nrust be coru¡istent with the goals ol the national progtanr aml meet rninirnum EPA regulatiorts

a¡d policy requfuernents. In ordcr to enha¡tce the maintenance of wÍttcr qrrality standartls a¡tcl to corrrply

with fedel'al requirements the Bureau of 'Water Pollution Conúol (Bureau) will ¡ntegrate WE-T

requirements into new antl rcnewal UPDES discharge pennits.

Penrrittees have expressed urrcertninty as to how the biomonitoring and WET control program will he

integratetl into the UPDES program as errforceal¡le rcquiretnents. Although the state intentls to contirtue

carryilrg out its cnforcenrnt responsihilities in a reasoltable, fair and consisteltt marurcr, a pdntary

c(llloenl rurrulg clischargers is that \MET linrits rnay significantly furcrea.se their potelrtial liability for
effluerrt vit¡lat ions.

l¡ view of the abt¡ve, this permitting rurd enforcernent guitlance clocument is intenclctl to provide

clnrificarion to Bureau Staff and to pennittees for inrplernenting the 1VET control program in Utah. ln
general, the overall approach can be outlined as follows wlh the more specific cletails and explanation

containecl in the text of tlús docuntent:

Major facilities, as a minfunum, will require routine WET testing. The magnitude of tlrc
testing prograrn is tieretl based on tlte delnonstrated absence of toxicity.

I



Gerrernlly, ¡t¡lrrerió WET lilnits will be funposed where WET testirrg data' irnpairment of

receivi'g water, _gr other crireria has tlenronsû'atecl the reasonatrle potential for toxicity. (Otlter

criteria is to be usecl where sufficient \ryET testing clata is unavailable to allow for a

reasonable potential cletenninatiort).

rilhere numeric WET tfunirs arc incorporated hrto new pennits, the limits will be effective

inrrnerJiately. For renewnl ¡rcnrrits, or nrodifications, there will be up to a tluee year

corìrpliance tlate before tl¡e lirnits become effective'

If virlations of the \ryET limits occur, enforcement will be guidecl by the permittee's good

faith efïorts in irtvestigating and eli¡nhating the soutce of toxicity'

T¡e "gçod fairtr effort" approach is huilt on concepts of accelerated testing' Pottems of

roxicity, a¡rtl autonratic triggering çf toxicity igvestigotio¡s.

Ot¡er enf'orceme¡t action is cliscretionary, but witl be reservetl for siruations where there is

actud or sig¡ificarrt potential fbr elrvirorurrcntal tlanrage or a pubtic health ri¡!, or wlrcrc there

is fault, neglige¡ce år a showing of lack of gootl faith effbrt on the part of the pennittee.

W¡en viglations require penalty consideratiors. the State's Civil Penalty Policy will apply'

a

a

I

PERMITTING GUIDANCE

General Prfurciples

Ir is t¡e State's policy that the tlischnrge of toxics lnust be controlletl consiste¡rt with the benefici¡tl

t¡se of rhe stream or úoay of warer to which the tlischarge is rnacle. lt is recognized that even Class

ó waters generally havc aquatic tife protcctiou needs'

The state will adhere ro rhe "EpA. January 25, l9ll9, Bnsic Pennitti.ng Principles for Whole Effluent

'l'oxicity" (Appendix A) fls the stand¡utl t'of wüer:quality lxsed pennits.

Routi¡re WET testing will be incorporated into new penrúts ancl into existirrg pennits (as they are

relrewecl) for all ,rr"¡-nr municipnl. major irrlustrial, ancl significant minor permits. The ruagniturle

of the testing lfreqüency and-r¡unbei of test species) can be reduced basccl on actual test data

deuroustroting the abseltce of toxicity.

All pennits will contain. at a minimun\ the stâte narrotive standard of "no toxics itt toxic amoutlls"

as air effluent lfunit. Where toxicity exists or there is a reaso¡rable potential for toxícity, the pennit

will cont¿rin numeric WEI' lirnits.

2.

3

4.
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Gener¿rl Penni tting ltrplementatiotr Guiclance

'l'he lrasic ap¡rroach for incorporating VÍET requirenìents irrto perlnits is shown in Figure 1. Standard

pentrit lnnguage is attached as Appentlix B. It is erpected that ¡rennits for all rnajor a¡xl all significælt

¡¡inqr {ischargers will corrtai¡r the essence of tlte tlingratrt. As ¡totetl ill foolnt¡te (l) of tlre diagrurt,

exceptions can be nrade for tlrose nrinor facilities where there is no rea.sonable potential for hnving a

toxic tlischarge. Penrrits will contain numeric WET lirnits where toxicity exists or it is determirred that

ttrere is n "reasonable potential" for toxic discharge bascd ott the following as a minimutn:

â. Existence of a pretrcatmetrt program antl rlre prevalence of cotnmercial ancl categorical

i¡dusfrial users that discharge priority pollutants, or in the case of industry, if it is a

categorical i! ldustry.

h. Variability of the pollutant or pollutant pararnetet in the effluent.

c. Receiving water ch¿uacteristics such as classification, Q7-10, dilution ratios. ete.

tl. Alralysis of the discharg,e, including volume, variatrility, V/ET testing clata, ancl other

ruronitorhtg and inspection irlfomratit¡n.

e. Cun¡rliurce lecortl, history of Frsh kills or use iurpailment of receiving woter.

To plgvide an nclequate n<lnúrústrative rccorcl, all Statenrent of Bases forpennits will inclutle acletailed

tliscussiolr of tlrç rntioltale for illclutling or excluding lilEl'limits.

lf there is rro known or <locurnentecl irnpainrrent of the receiving waters resulting from toxics releases,

¿ulrl if WEI testing tlata is available to denlonstrate no toxicity is cunently antl has historically not been

presenr irr the tlischau'ge, pemrit renewals will not initially inclutle numeric WET li¡nits, but will inclurle

routine VfET monitoring and reopener provisions. Howevet. such perrrrits will corrtain the St¿rte naffative

stnntla¡tl. accelernted testing, pûttem of toxicity, and toxicity irrvestigation requirements as cliscussed

lrelow, sirrrilar to those perlrrits th¿rt contain numeric VüET limits. Tlrcse ¡rennits will also cotrtain a

reopeuelclause calliug for tlre furclusiorr of \{ET lirnits if toxicity oçcurs. 'Ihere will be u¡r to thrce

years betbre the compliance date oI these limits becorne effeclive. Ihe a¡nouut of time provided wíll
be guvemerl by rhe neetl to ¿lssure toxicity problems ue beirrg adtl¡essetl ilr a tirnely rnannet, considering

such facrors as the goocl faith efforts of tlrc permittee, use intpaitments, compliance scherlules for toxicity
stu(lies urd for inlplementatiott of toxicity conüol ¡necha¡risms.

Flexihility exists in the type of species selected (pennittee rnay select an altemate species if testiltg

protocols rurcl the species suitability is establishetl), mtxritoring frequency, a¡rtl exact tlates tbr
ilnplerrrentatiur by the peunittee. All ura.ior and nrinor ¡rrntits, for which it has heen conclutletl that a

reasonaþle potential to discharge toxicity exists, will contairt two-species testiug, the State nalrätive

stalrclard. accelerated testing requirements, a¡rd the cornpletion of a preliminary toxiciry irrvestigation

(Frfl) if roxicity occurs a¡rd arr appropriate inunecliate or clelaye<l lfunitation of !VET. Thc amount of the

ctelay irr rhe application of lfunits cur he up to as krng as three ycats, but is tliscretionary antl depcrrdant

on ¡rhysical characteristics and other restriclions such as deadlincs uruler Section 304(l) of the 1987

CWA furrendrnents. The defilrititn of when toxicity has actually occuued will be incorporated ftr the

¡nunit.

1
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(1) Applicabte to all lnajor rutd sigtlificant lìúnor permits.

(2) Use two species consisting of Çeri<¡claphnia ancl Fatheatl Minnows.

(3) Fifty percent or gfeatef mortality for either species at any effluent concentration constitutes acute

toxicity. Mortality in the control rnust sirnultaneously be l|Vo or less for the result$ to be

ct¡rrsidered valicl. (-Dilution consiclerations call be grantetl if the penrrittee ca¡t conclusively

tlernonstrare that ilìõtantaneous rnixing occurs uaturúly lrclow the discha¡ge, or if a properly

tlesignecl tliffuser is installecl o¡r the ertd of the pþ. )

(4) An alremate nurneric WF,'l'limit tlifferent tlrail tlrnt specified above, can tre established on a case-by-

cnse basis, if adequatety jrrstified by tlrc peunittee as being nrore approptiate.

(5) Chrolric toxicity occrrrs when the survival growtlt, or reproduction for either test specics at a
specifietl clilution is signifÌcantly less (ût the 95Vo confidence level) than that of the control

specimens.

Nurne¡ical Linrits

Cornplieurce wirh WET lirnits does not excludc the inrposition of aclclitional numerical limits on specific

pollutants wherr appropriate. J'hese lirlrits rnay be based on ( I ) nunterical tvater quality standards if they

exist; (2) section 304 (a) human lrealth and/or aquatic life criteria (see EPA 440/5-86-001, "the gold

book" or its successor); (3) drinking water nraxinrurn concentration levels (MC:Ls); or, a combinuion
of all tluee as circumstances wan'ant,
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WET I'esting aucl Reporting

Testilrg pr(ttocols antl reporting guiclance are presented in Appendices C and D respectively and depictecl
irr Figure 2. 'fhe majr.rr purpose of WET controls is to tletect and allevinte toxicity in those cases where
its presence is unknown, or caused by interaction hetween otherwise irmocuous substances. It must be
eltrpltasized that if WET is dernonsratecl, ancl ir is established that it is due to a known pollurarrt, rhe

¡rollutarrt rnay be controlled hy WET lirnits, specific nunlerical limits, or by both methorls. If the
Ëxecutive Secretary feels that the discharged substance in question is under conûol, or is irr compliance
with existi¡tg ttumeric or nurrative water quality starclalrls, WET testing or sarnpling procetlures may be
rrrotlified. This will assurê that the rttafur purpose of the test tloes not continue to læ masketl by the
known pnr¡rtteter. As an example, if it is established that whole effluent toxicity is car¡secl by unmonia.
¿ntl the clischarger is on nu acceptalrle cornpliance schetlule to retluce its a¡mnonia levels or is alreacly
conrplying with existing trurnerical arrunonia standards or the State narrative standnrd ft¡r the receivi¡g
wâtet. the whole effluelrt protocol could be nroclifiecl lry the Executive Secretnry simply by allowing the
pll of lhe test samples to be reclucecl by one or two uúts. Actual numerical \4r¿rter quality stanclar{s for
al¡unotlin nlust be in place for this exanrple to apply. Although this rnodification may mask some other
pll cle¡ierrtlent toxicanl, tlrc test will still aclhere closely to its basic i¡tent.

Acceleratetl Testing

'Wlrcll tlre toxicity lfunit is exceedecl tluring routine effluerrt biomonitoring, rhe perminee will be requiretl
by the pennit to ¡rerfonn an accelerated schedule of biolrronitoring to establish whether a pattJm of
toxicity exists. Acceleratecl testing wil.l tregin within seven clays after the penrúttee beco¡¡es awarc of
the test results, and once every week for up to tive consecutive weeks.

Pattem of f,pxicitv

A prtttem of toxicity will [æ defirred irl tlrc pennit ¿s detemrinecl by the results of a series of up to five
biontonitoring tests pußuînt to the ¡rcceleruted testing requirernents. as discussetl above, using tOO

nercent effluent and the sirrgle species fouttd to be more sensitivç. The esta6listunent of a panãrn of
toxicity triggers a preliminary toxicity investigatiolt.

Plelirninarv'ft¡:.iciw Investisations

A ¡rnttenr of toxicity requires the trremrittee to aufonratically lrcgfur an evaluation of the possiSle causes
of tlte toxicity. A short periocl of tinre (15 days) is ¡rllowetl firr this evaluation. Close cõr¡rclination ancl
comntutliô¿ttiorr witll the Executive Secretary is also requiretl. The results of this investigatiçn will aicl
fur tleterl¡únfurg the need for futher investigations/stutlies, pernrit uloclifioatio¡, and/ore¡tbrãemerrt aqion.

Cluonic 'foxicitv

Vy'ith res¡rect to chronic toxicity biomolútori¡tg, sorne questions have been raised regardirrg t¡e sensitivity
ancl reliability of the chronic test methodology. Although otheru woulcl argue rlrese points, it is clear that
stundartlized toxicity chalacterization methotls have not been developett for ctrronicìoxicity to the extent
tltey ltnve for acute toxicitv. Therefore, only testing ftrr chronic toxicity will be requireà at this tj¡re.
The tesrilrg cl¿rta will be used to obtain su¡rplernental infornlation to begi¡ atldressirg sor¡e çf these
issues and to lenm lr'¡ore about the tlischarge inrpact on the receiviltg *oteri, but not imposecl as a pen¡it
lfuttit initially. Cluonic lillúts nray be ret¡uired if it is conclutlerl that ¿r discharge viol¡ires water quality
stalldal'tls exclusively due to clronic toxicity, in order to assure corrcction of tlre problem.
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ENF()RCEMFNT GtltpANCE

lirrfirrcerrrerrt of TVET Linrit Violntions

llhe state's enforcemerrt philosophy is truilt on the premise that sin¡ilar violations will tre handled in a

silrrilal' rnamrcf, aml that more serious violatiolrs will be atlclressctl with more stringent enforcement

responses. While violations are suhject to the full rnnge of enforcement responses it is essential to

maintrin flexihility to avoid tockilg the state or tl¡e pennittee into an unrealistic cookhook approach to

atltlressing violations, urd to encourage irurovative appronches to resolving problems. Therefore,

enforcenre¡t tliscretion is an essential element to the stírte's enforcement resPorrse plan ancl may be of

¡rruticular inrportance irr instances. for exanrple, where a permittee h¿us tlone everything technically

t'easihle, but is still unablc to identify or colttrol toxicity.

Tþe prinrar.y ilrterest of the Executive Secretary is to iclentify antl eliminate toxicity whenever it occurs,

llr nenrly all cæes enftrrcelnent will be reservecl for situations where an in-strealn use irnpairment occurs

ilr associatjon with ¿r 1VET test failurc. or ír pattem of toxicity is tlentonstratecl after the first test failure.

Fl6wever, a single test faih¡re which rcveds severe toxicity and is detenrrjned to have been cnused by

negligence on the part of the penrrittee rnay result in enforcement by the Exccutive Secletary,

Pen¡ritteg Perfonnunce

Enforcement of VIET limit violatiolrs will, in pan. be basecl on the pennittee's performance' in pursuing

the necessary investigations and elirninatio¡r of the source of toxicity. If a violation of the WEI lirnit
occurs, the pennit autornatically triggers accelernted testing. A pattern of toxiciry will also autotnatically
require the perrnittee to untlefiake n Prelirninnry T'oxicity Investigation (Pni witbful specifiecl time

fra¡nes. Basetl on the results of the toxicity investigntiott the Executive Secrctary may direct the

penrrinee to unrtertake a Toxicity Rerluctiorr Evajuation CI'RE) which could inclucle (l) I'hase I - Toxicity
Ç'haracrerization. (2) Phase II - Toricity Itlentification Plocetlures, (3) Phase III - Toxicity Confinnatiotr
Proceclures. and/or (4) otlrcr aclditional ¡rrocedures for source evaluation antl corrtrol, In <letermilting the

nppropritrte cnforcerrre¡lt tesponse. the penrrittee's perfonnance iu contlucting the accelerated testing and

the acc:eptable cornpletion of investigatious within tlre specifietl tÍne frames will be considere<|.

Generllly, no adtlitionnl enforcement âctiorl will be t¿¡kert for conditions pfesent tluring the course of
courpli¡urce schedule irnplcmentation ns long as the pemrittee nreets the requircments of the compliance

sclrcdule.

Enforcement Liabiliw

The toxicity limit will be construed as a single tlay of violation. Administrative or civil eltforcement

actions contailing aclditional liabilities may also be pursued when in the opinion of tlre Executive

Secrernry, the pernittee is not cliLigently pursuing investigation arrd rnitigation of a¡r established pattem

of toxicity.

WET test fnilures nre violations if r:orrtluc:tetl pulsu¿[tf to ¡rennit routine or acceleratetl nmttitoring
rcr¡uircnrents, antl tests which ar.e corrducted or directetl by the Executive Secretary, or EPA. WET test

failurcs ocout"rfurg on extra or s¡recial monitoring perfbnrred during the course of investigations conductetl

to itlentify and elfuninate a source of toxicity will uot be consiclered as pennit violatiorts.
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I'¡e pemrittee rnay request relief frorrr firfther biotogical a.rrtl chemicnl investigation ancl testing if tlte

.,rur". or cause oi the-torþiry could not be located or resolverl in spite of completing all teclurically

fe¡usiSle invesrigatiors. The pennittee rnay be directed by the Executive Secretary to Pursue other types

of ilrvestigatious, such as fi.ri illicit tlischârges. Malragement prnctices may be require<l. Ftlr example,

a pretreâtrnent progrÍun or a public infonnation program airnecl at controlling clischarges of toxics froln

hgusehr¡ltls uriglrt cornprise ã reasonable strategy to elinrinate the ottgoürg toxic dischruge' In cases

w¡ere toxicity coltinuãs following completion of the toxicity irrciclent response, the permittee shall

ruafurtai¡ the underþing obligation to elirninate the toxicity in the tlischarge'

Ttre Executive Secretary will evaluûte the following factors in detemrining the degree of enforcement

nction to be taken for 1VET viol¡ttions.

l. Damage or Severity Consitlerations:

a. Use LnPairment

T¡is factor consiclers the actual or potential damage to one or more of the heneficial uses of the

receiving wilter cnused by WET in a tlischnrge. Ttle phrase "use impaimrent" refers to events such

as m in-stream fish kill. the ¡rcecl for recreational restrictions such as for whole hody contact, or

closure of a water supply intake or agricultt¡ral cliversion or hioaccunrulation, alrd se<liment build

u¡r contai¡i¡g u¡clesir.aùlè aroo,l,rrr of toxic ruaterials. When an actual usc ilnpairtnent is attributable

r" Wn'¡ i¡ a discþarge, a¡r enforcement response by the Executive Secretary is plobable.

b. Paflent of Toxicity

Any single \ryET failure is a petrrrit violation where the permit contains WET limits. The permit

witt r.eqiire further tests for Gmonstration of a pattenì of toxicity to detennine whetlter toxicity is

still prósent. lf a pattenr is denulrsrratecl ir is inclicative of alr ougoing disclrarge of toxicity and

a poie¡tial use irnpainnent. tf no pi¡tteÍn is clemorrtrated the Executive Secrctary will not take

"rr'for""rr",rt 
action basecl solely on the filst tl/ET test failure r¡nless; l) the exceeda¡rce of tlrc

toxicity linút occurs in an interrnittent discharge and no flow remaíns with which to <lcmonstrate

the pËsence or lack of a patrern of toxicity, or; 2l a poterttial use impairment is intlicatecl, but

wheb no information on in-stream inrpact is available. In such cases, the decision to pursue

enforcement action woultl l¡e based on the Executive Sccretary's perception of the scverity of the

toxicity arrd whether ot¡er aggravating or contrtbuting factors such cs negligeuce by the ¡ærmittee

were present.

F¡r penrrittees with enforceable biornottitoring reqtrirements who are discharging to segments not

classifiett for aquatic life use, tfie Executive Secretary will ct¡nsider any available furfionnation

regartling w¡y that use r¡vas not cleemed attain¿rhle in exetcising its enforcement cliscretiou for WET

fnilt,res.- lf artainability is lilnitect by norrpoint sources of pollutiorr, or other point sources, the
i¡rprct frorrr wl¡ich nray be elhrinatecl or nri¡rirnized in the l'uture, the full range of biouronitoring

require,rreuts may be applied. Such requireurents nray tre appropriate to â.ssure that pefinittetl

clisch:uges will not cause toxicity tl¡at lirnits the optiors for overall ftrrprovemerlt t¡f tlrc water

quality.

I



2. FuultConsiderations:

Fault will he assessetl usfurg factors such a.s: degree of intent; alry derived econo¡rtic benefit; the

stre¡gth of the ct'rnelation between a specitic event for which the permittee was resporuible and the

violation itself: the ilnpact of the violation(s) on wâtet quality; and, the documeuted frequcncy witlt
which simil¿u instances ltave occurretl.

l. Ability to Contrul ToxicitY

Intlustriul clischntgers tentl to huve a high degree of control over the content of their effluent. T'his

is lrecause specific processes supervisecl ond tlirected by the industri¿rl facility's managemcnt ¡esult

ilr the ¿ischruge. flowever, varinbitity in influer¡t water ancl/or raw ntaterial may lirnit this cotrtrol.

Toxicity incidents speci.fic to publicly owned treatmetrt works may arise fiom conuncrcial or

intlustl'ial t¡sers of tlre systellt, household chenúcal or insecticide disposal or illicit wâste dumping

into the collection system. Such waste streams are rnofe clifficult to control. While agtgressive

ilnplementation of industrial pteu€atnrent progr¿{ms is expected to rcduce toxicity frorn industrinl

users, toxicity from househottls rnay be amelioratecl only tluough education prograrns or more

clrastic proctuct bans irnposed at a state or u¿ìtionâl level.

'fhe probletn of illegnl tlunrping into coltection systems ntusl be ndrlressetl through a cornbination

of potentially costly systeüt security nre¡tsures and crillrfuirú enforcemetrt. These problerns rnay be

very ¡rersistent.

b. hraclequate Facility Desigtl, Operation and Mailltellance

'Ioxicity irr the effluent of any permitted facility. rnay be present as a result of operational and

maintenarrce. problerns within tlre perrnittee's control. When a ¡rennittee should have been aware

of a ci¡cln6tatrce which lecl to vicrlation(s) is arr example of this category. Other examples include

irnproper facitity desigrr or modification, or inatþuilte prepat'ntion ftrr reasouably foreseeable

circurnstances (e.g., weather extremes, inadequate facility monitoring or maintenance of adequate

chenrical supplies, flootl protection, etc.)

c, Intentional (KnowingflVillful) Actions

Any case wlrcre violations resulted fiour an irrtentional action or function on the part of tlte
perrnittee (e.g. l'ailure to operate equiprnerrt) or wlrere the pcnrrittee had specilic knowledgc (e.g.

Execrrtive Secrcta.ry inspectiorr report, internal comnrurtications, etc.) that violatir¡¡r(s) were imntinent
and ditl not take steps to plevent tlrnl, f¿rlls into this category. Failure tr¡ follow an operation ancl

nl¿rintenance (O&M) nranuûI, where one has beelr developed, will be consi<lered to fall within this

category. 'Where the pennittee hus hcrrefittetl econonrically frorn non-compliance wíth the toxicity
linrit, tlrrough savings on delayed tlesigrr and construction costs, monitoring cosls, etc., the

violation(s) are be consitlerecl to be rttore serjous. lrr this cÍu¡e, a detailed accouuting of the

eco¡ortric belrefit using EPA's BEN ptogram or a sfunilar procedure, will be made.
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3. Prior Histoly Consideruions:

The permittee's histoìy of toxicity irr the discharge will be a factor in the Exccutive Secretary's

clecjsi'n to pursue errfórcement for violations of rhã toxicity lirnit, especially wherc it is detemrinecl

tlrar the toxicity cou¡t have been prevented by proper ancl rcsponsible o¡leration of the facility. Tlte

pennittce,s histof of cooperation in other cðnrpliance a¡rcl enforcenrent nratters will be considerecl

irt this category.

4. A{núristr.ative (corrrpliance scfietlule) cgnsideratio¡ls:

Ttre principal type of actninistrative violation for wlúch ¡renalties will he assessed undcr this

guidårce wilt 6ç failure to subtrúr irerns and fotlow tluough with requiretl actir¡ns in accordance

*itlt *outplia¡rce schedules establishecl by the Executive Secretaty'

Civil Penaltv PolicJ for WET Violations

I' rletermirring w¡erher a civil penalty shouftl lrc pursueel, the Executive Secretory will consitler the

following fautols:

l. The degree of actt¡al envirorurrerrtal hann or tlte potentiill for such hann;

2. Respqnse ancl/or investigative costs incumed hy the State or others;

3, Any econornic advantage gained tluough uoncompliance;

4. Recitlivism of the violator;

5. lio¡rtl faith efforts by tlre violator;

6. Ability of tlrc violator to PaY;

7. Pt¡ssible deter¡ent effect.

The foll<lwfurg ttescribes the Executive secretnry's npproach for detennining reasonal¡le antl aPpfopfiate

penatties rbiwET violations wlúsh confonn with R448-1.9, Penalty Policy for civil settlenrent

ñegotiatio's (Appenctix E). Categories of violation applicable to whole effluent toxicity (ÌVE'f) üe as

firllows:

Cnreg.ry A - $7,000 to $10,000 per tlay. Violations with high impact on public health and the

enviromrent:

I'hese are toxic tlischarges which result in clocume¡rtecl public health impacts or use

ir¡paimrcnt. Tlre irnpacts/ilnpainnent rnay be as a result of a one-tirne clischarge or

¿r pilttern ()f toxicitY.

T'¡e ptrrase "use irnpuiünent" rcfers to a contlition such as in-stream fish kill' the

nèecl for recrcation¿it restrictions such a.s for whole body contact, or closu¡e of a

wnrer supply intake or agricultural diversion or bioaccumulation, a¡ld setliment build

up containing unclesirable amounts of toxic material'
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Cntegory B - $2,000 to $7,000 per day. Viulations with high potential for putrlic health
irrrpacts antVor use inrpaimlent inrpücts:

These arc toxic tlischarges with a high poteutial for public health a¡rd/or use

inrpairnrcnt irnpacts.

'fhe concept of "potential putrlic health irnpact/use impainnent" is relevant orrly
wherc the Executive Secretary does not have site-specific data on tlrc impact the
violation(s) had on public health or the berteficial uses of the receiving \ilater. A
violation of the \ryET lfunit foll<¡wed by a clenroustration of a pattem of toxicity may
fit in tlús category. If the pcnnittee can show thror¡gh in-strearn flow sanrpling data,
WET testing using representative stre¡lm snmples, or actuâl sftettm flow data jn
combi¡ration with biomorritoring results, that âctual conditions in the receiving wnter
woultl h¿ve resultetl in little or no clamage to the lreneficial uses, the Executive
Secretary rnay consider the applicability of a lower c¿rtegory 1C or D).

Vy'here the receiving water is not classified or Class 6, the potential darnage
conrponent will be cletenninecl basetl on estahlislred uses, or as otherwise detenninecl
by the Executive Secretary such as an agricultural use where a discharge is to arr
irrigttion ditch.

Category C - $500 to $2,000 per tlay. Violations of a less sevele naturc than Category B.

Toxic discharges with low polential for atlverse public health affects and/or
envi¡orunental d¡xnoge.

Compliance schetlule violittiorts,

Category D - op to $500 per day. Minor violations of effluent toxicity lilnits not meetfutg
Ctrtegory A, B or C criteria to furclutle:

Toxicity clears up spontaneously antflor not tracealrle to n specific cüuse, or cause
is cleterminecl and corrcctetl.

A single failure of a wlrr¡le effluent toxicity test.

To tletertnilre where fhe ¡rerralty arnounf wiJl fall within tlìat ranf¡e certairr factors must be taken into
account. lhe applicability of the ftrllowing factors will be determined on a case-by-case lrasis:

History of compliance or non-compliance. History of non-cornpliance includes consicleration of
previous violations and degree of recidivisrn.

2. Degrce of willfuhress and/or negligerrce. Factors to be considerecl inclucle how much control tlrc
violator hacl over and the foreseeability of the events constitutilrg the violation, wlrether the violator
rnade or coulcl have made reasonable efforts to ftrevent the violation, whether the violatt¡r knew of
tlte legal requirements which were violaterJ, and degree of recalciuance.

Good faith effort:s to comply. Goocl faith takes into account the openrass in dealing with the
violations, promptness in correctir¡n of problerns, and the degree of cot4æration with the State.

3
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APPENDIX A

EPA, BASIC PERMITTING PRINCIPLES

FOR

WI{OLE EFFLLIENT TOXICITY
January 25, 1989
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gpn, SASJC nURpilTtilVG pRl¡,¡CfPLES FOR rürrHOLE EFFLUENT TOXICITY. Januan-25.1989

t. Permits must bc protective of water quality

---At a minirnurn, dl-majorpennits-and miuors-of -eoneern-must be eval'uated foepetential-ot--
known toxicity (chrorúc or acute if more lhtiting).

b. Final whole effluent toxicity Iimits must be ilrclutletl in pennits where necessary to ensure that

State 'Water Quality Stantlards ile met. I'ltese limits ntust properly account for effluent

variability, availabLe dilutior¡, ancl species sensitivity'

2. Pe¡nits must be written to avoid arubiguity and ensure errfirrceability.

Wftole effluent toxicity limits lnust appear in Pam I of the pennit with other effluent

linútations.

permits colltai¡ generic re-opener clauses which a¡e srrfficient to provide pemritting authorities

the means to re-opetr, nroclify, or rcissue the peflnit wltere necessary. Re-opener clauses

coverirrg effluent tòxicity will not be inclutletl in the Special Conditior¡s section of the permit

w¡ere they irnply that tirnit revision wtll occur basetl on pemrittee ilrability to rrreet the limit.

Orrly schetlules or other speciirl requiremellts will be atlded to the pemrit.

lf the pemút i¡cludes provisions to increase ntoltitoring frequency subsequent to a violation,

it musi be clea¡ that ttle aclditiorral tests only cletennine the colttinued conrpliance status with

the limit; they are not tt¡ verify the original test tesults.

Toxicity testing species ancl protocols will be accurately referenced/citecl in the pemút.

3. rJ/herc not in compliance with a whole effluent toxicity linút, pennittees must be conrpelled to come

into cornpliance with tlre limit as soon as possible

ít. Cornpliance dates must be specifierJ.

Permits can cor¡tain requircments f.or corrective actions, such a$ Toxicity Reduction

Evaluations (TREs). but coffective actions catillot be delayed ¡rendilrg EPA/State approval,

unless State regulatiorn require prior approval. Autountic corrective actions subsequent to the

effective date of a finat whole-effhrent torJcily Lirnit will rrct be included in the pennit.

L.

b.

c

tl.

b
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APPT]NDIX B

ST.AT\¡ÞARD PERTúIT LAT'TGUAOE

Wholc Bffluer¡t Tcsting' Acutc To*icity
Whole Effluent Te*ting - Lh¡onic Toxicity
Tnxicity Rctluctir¡n Ëvaluutiou (:IRE)

Tolicity Li¡lritation - Reopener Provision

Acccleratcd Tcating
Fnttem of Toxicity
Protírninuy Tox icity Investigntion
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Whole Effluent 'l'estirrg - Acute Toxicity

Startirrg on _, tlre pennittee shall (rnonfhly, qunrterly), conrluct acute static replacement toxicity
tests oD a composite sarnple of the final effluent. The sarnple shall be collected at outfall _. A
corrrposite sanrple, shall be flow proportit¡necl antl contain a minbrrum of at least four (4) saurples
collected at evenly spaced intervals over a 24 hour ¡leriod. The volunre of eash sanrple collectetl shall
l-re proporlioned to the flow rate nìea.sured at the time of the sarnple collection.

The nronitorirrg frequency for acute tests shall he (monthly, t¡uartedy) r¡nless a sanrple is found to he

ncutely toxic during a routine test. If fhat occurs. the rrrcnitoring fi:equency shall becturrc weekly (See

Lq{t - Acceleratcd 'festirrg Provisiorrs). Samples shalJ tre collectecl on a t}vo day progressiorr; i.e., if
the first sarrr¡rle is on a Monday, duting tlte uext sarnpling ¡æriotl, the sarnplirg shall begin orr a
Wethrestluy, etc.

'l'he replacenrent static acute toxicity tests sh¿rll be conductetl in general accortlance with the procedures

set out in the l¿rtest revision of "Methods of Measurjng-llre Acute 'loxiçitv of Effluer]t to f'rgshwater and
Maline Orqanisnrs", EPA/6()0-4-Iì5-0 I 3 (Rev. March 1985) arrcl the "Resion VIII EI'A NPDES Acute
Test Contlitions - Static Renewal Whole Effluerrt Toxicity Tests" hr the case of conflicts, the Region
Vlll proceclnrcs will prevail. The perurittee shall conrluct the acute 48-hour static rcplacemetrt toxicity
test using Ceriodaphnia sp. and the acute 96-hour static l€placement toxicity test using, fatheatl rnfurnows.

Acute toxicity (rccrrs when 50 percent or more mortality is obseryetl for eitlrcr species at any effluent
corrcentration. Monality in the control nrust sinrultmeously lre l0 pÈrcent or less ftrr the results to be
considercd valid. If rnore than l0 percent coutrol rnortality occurs, tlìe test shall he repeaterl urrtil
satisfnctory conlrol rnortnlity is achieved. A vada¡rce to this requirerrrcnt may be grantecl by the
Executive Secretary if a mor¿rlity of less than l0 percent was observed in higher effluent tlilutions.

lf the pennit contains a total resiclual cNorine limitation grcater than 0.20 mglL, the pennittee may
request fiorn the Executive Secretary approval to dechlorinate the sanrple, or collect the sample prior to
clilorination.

(Morrtbly, Quarterly) test results shall be reported along with the Discharee Morútorins Report (DlvfR)
subtttitted for the etrd of the rcportirrg calenclar (mouth, quarter) (e.g., biornonitoring results for the
calentl'¡r'guarter ending March 3l shall be reportecl with the DMR due April 28, with the rernaining
bionrouitortrg repons submitted with DMRs due each July 28, Octotrer 28, an¡l January 2tl). MontlrJy
test results shall l¡e rcpofied along with the DMR subnritted for that month. Tlle fonnat for the report
shall be consistent witlt tlte liltest revision of the Resion VIII Guidance for Acute \ryhole Effluent
Reporting, ancl shall include all clrcrnical antl physical clsta as specitiecl.

If tl¡e results for one year of testing intlicate no âcute toxicity. the permittee may request a retluction in
testing fte<¡uency a¡rd/or recluction to one species, The Executive Secretary rnay approve, partiatly
approve, or rJeny the request basecl on results nrtl otlrcr availahle ilfonnation. lf approval is given, the
rnoclific¿¡tion will take place without a public nolice.
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Whole Effluent Testing - Cluonic Toxicity

Starting on _, t¡e permittee shall (monthly, quarterly), concluct chronic short-term toxicity tests

(ìn î co.lposite sample of ttre final effluent. ft;'sarnple shatl be collectecl at outfall 
-, 

A compositc

sanrple, s¡all be fl"; prrp.rtionetr and contain a minimum of at least four (4) samples collected at

everily spaced intervalì órr", n 24 bour periocl. The volume of each sarnple collected shall lre

prrp*r-t.d to-therflow ffite measuretl at the-t-fune.of-the sanrple eolleetion- -

T¡e nronitodpg frequency shall be (monthly, quarterly). Sanrples shatl tre t:l,l!fJf.!|,"Jt'$.|Yq+ryr*e 
PcÈE

¡rrogressiorr: i.e-., if tltre first sample is on a Montlay, during the samplbrg period'*re-atnryÏ5:Ï,on
a wetlnesday. If chronic toxicity is detectetl. the test shall tre repeate<l in less than four &eeks from the

<Jnte r¡e irritiat ,*rpr" was tokån. The neecl for any nctditional sarnples shall be determined try the

EXeCUtiVe SeCfetafy. lT +l^" Éc¿.a'rø( {or\- 61.o"e6, rao *-'to'f7 ^'-t" rnsnr{or-rl3 ohø'tl l'c ws'-'¿I

'fhe chronic toxicþ tests shall be contlucted itr general accordance with the procedures set out in the

larest revision of "short To*t-M.tho,l, fu' E'tiniuJino th"- ctu'onit To"ioilt'J Efflu"ttt'*'l Rtt"itino
'Waters to Freshwater Orqturisnrs", eP

corrclir¡ons - staticFne-role Fffluent 'roriçi$¡ Teçt". In case of corrflicts, the Region vIII
I consist of Ceriodapluria sp. atrtl fathead mfurnows.

cluor¡ic tr-rxicity occurs wtreu ths survival. glrrwth, or reproduction for eitlrcr test sPecies, whell exposecl

to a tlilurir¡rr of _ percenr efflue¡rt .,r lowcr] is significuritty leee (at the 957o conhÃence level) tha¡r that

of rlre control specinrens. Dilutions of : percent only will be requiretl, plus the conüol' If ury of the

acce¡rtable coutiot perfonrnnce criteriaãe not met. the test shall be considered invalid'

(Monttrly. euartedy) test results sha[ be reportecl along- with the Discharse Mo¡ritorinq B'e.polt (DMR)

sutunittecl for the ellcl of the rcporthg calerrdar' 1rrronih, quarter) (e'g., bitrruonitoring rcsults for the

caleucla¡ quarrer ending March 3 t sh¿rll be reportetl with tire DMR clue April 28, with the renrainíng

biorrr.nit.rirtg reports Jubnritted with DMRs ciue each July 2ll, octt¡ber 28, add January 28)' Monthly

test results shall be reported along with the DMR subrrúttetl fcrr that ntonth, Tlre for:nat for tlrc rcport

shnlt be consistent wirh the latest revision of ¡¡s Begion v.gr Guidance for Chronic wholg Etfluent

Reuortins,urdshallincludeallthephysicaltestingasspecifrecl'

If the rcsults for orre year of testing indicate ntr cllronic toxicity, the penrúttee may request a reduction

in resti'g frequency and/or reduction ro orrc s¡recies. The Ëxecutive Secretnry may aPProve' partially

approve, or de'y the request based on results and other available infirunation. If approval is given, tlre

-ô.lification wiÜ take placc without a puhlic rlotice'
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Toxicity Reduction Evaluation (TRE)

lf toxicity is detectecl prior to 

-, 

antl it is tletennined by the Executive Secrctary that a'fRE is

necessâry, the permittee shall be so notified antl shall initiatc a TRE inrmecliately theteafter. Thc

purpose lf tn" 'inf oriU be to establish the cause of tlre toxiciry, locate the source(s) of the toxicity, and

co¡rtrol or provide treatmetlt for the toxicity'

A TRE rnay inclurle but is not lfunited to one, all. or a combination of tlre following:

l. Phase I - Toxicity Characterization

2. Phase II - Toxicity ldentificatio¡r Procedures

3. Phase III - Toxicity Control Procedures

4. Any other appropriate procedures for toxicity soutce elimination and control

If the TRE estatilislres t¡at the toxicity cannot be immec'li¿rtely elinrinated the permittee shall submit a

proposed cornpliarce plnn tó the Executive secretary. The plan shall include the proposed approach to

"orrtr.rt 
toxiciÇ antt a proposed compliance sclredule for achieving control. If the approach artd sclretlule

ar€ acceptal¡le to the bxecutive Secretary, this pennit mily be reopened ancl motlified.

lf rhe TRE shows thar the roxicity is caused by a toxicant(s) that uray be controlletl with specific

nunrerical limitations, the pennittee Ítay:

J. Subl¡it ur altenrative control progranr for compliance with the nunrerical requirements.

2. lf necessary, provicle a rrrodifiecl bionronitoring protocol which contpensates fo¡ tlre pollutant(s)

being controllerl ttuurerically.

If lcceptable to t6e Execr¡tive Secretary, this pennit nruy be reopened nncl modified to irrcorporûte any

additional uumerical lirnitations, n rnotlified cònrpliance schedule if judgetl necessary by the Executive

Secretory, antl/or a moclificd bitlrnonitoring protocol.

Faiture to concluct an aclequate TRE, or failure to subrnit a plan or program as clescribed above, or the

sut¡l¡lttal of a plan or program judged inaclequate by the Executive Secretary, sh¿rll be consideretl a

viol¿¡tion of tl¡is permit.
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'foxicity Limitation - Reopener Provision (Existing WET Linúts)

This permit may be reopened and moclifiecl foltowing pfoper adnrjnistrative procedures to inclutle a ne\Ã'

corrrpliance date. aclditional or rnodifiecl rrumerical tirnitaiions, o new or different cotnpliance schedule'

a change in the whole efflue¡rt protocol, of any other conditions relatecl to the control of toxicants if one

or nìore of the following events occur:

L Toxiciry was detected late in the life of rhe pemút neaf or. past the cleadline for compliance'

2. The TRE results inrticate that corrrplialrce with the toric lhilits will require arr implenrcntotion

schetlule past the clate for comptianåe arnl the Executive Secretary agrces with the conclusion'

3. The TRE results inclicate that rhe toxicant(s) represent Potlutan(s) that rnay he controllecl with

s¡recific ¡rurrrericat li¡rits. antl the Execulive Secretary ogrees that nurnerical controls ¿rre the nlost

apptopriate coutse of action.

4. Followirrg the inrplernentation of rrunrerical contrcls ou toxicails, the Executive secretnry agrces

that a modifiecl whole effluent protocol is necessary to compensate for those toxicürts that Ðrc

corrtrollecl rrunrericallY.

5. 'the TRE revenls other unique conclitions ot characteristics which, in the opinion of the Executive

secretary, justify the ilcorporation of unontioipnted special conditions in tl¡e pemút'

=====:=====æ====:===:====:===============:================-==

'foxicity Lirniration - Reopencr Provisiort (No Existing WET Linrits)

This pernrit rnay be reopenetl ancl rnodifiecl following proper athninistrative proceclures to include whole

etllueut tçxicity jilnitatiturs if one of rnore of the followirrg evellts occur:

l. Toxicity was detected in the discharge as a result of whole effluent testing'

2. Ot¡er i¡formatiop irrdicates the presence of toxicity in the clischarge'
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Accelerated Teoting

lVhen tlre rcute tcrxicity critsri¿ is excecde¡l durÍng routine biomonitoring a.s specified in this permit, the

pennittee shall notify the Executive Secretary in writing within 5 days rrfter becoming awanc of the test

iesult. T¡e permittoe shnll perform an acccleratecl schedule of .biomonitoring to establish whether a

pilttenr of toiicþ ç.xrsts. Acccleratcd testing wiu begin within seveû days after the pemúttee becomes

olrrrrre of tlre test rcsult. Accolerated testing shall be conductcd as spocifietl under Paft Pattcnr of

Toxicity. :I{ 4L< q¿cc\..*l .o4 t"çTrq,r ott"ro.raslr'rtcs ío¡ 9*4tt-n q4 *o¡,...f ./t',.ovt-:.nl-

hnor^t he't1.3 *""'uît" o'å'-..nt ' U
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Pattem of ToxicitY

A pnttem of toxicity is clefined by the resutts of a series of up to five biomonitoring tests pursuant to

the ncceleratecl testing requirenrents usirrg lfi) percent effl.uent on the single specíes found to be morc

serrsitive, once every week for up to five consecutive weeks.

lf two (2) consecrrtive tcsts (not incluclitg the scheclulecl 1¡uarterly 
of tilonthly test which triggered the

search for a pattern of toxicity) dcr not reiult in anaacdrr¡e+of* aoute toxicity oiriei, no I'uflher

accelerated testi'g will be required ¿urd rro patrem of toxicity wiJI be founcl to exist. 'rhe ¡rennittee will

provitle written verification tõ the Executive secretary within 5 days, au<l resume routine monitoring'

A pattem of toxicity is establishcd if one of the foltowing occr¡l''s:

I. If two (2) consecutive test results (not inclucling the schettuled quarterly or montlily test wlúch

rriggeretl the search for a pnttenr of toxicify) €r€Gcd of{hc^toxicity edrrrin. 1lús coustitutes an

establishecl pattern of toxicity. tna{rr-"|*' 1-+.

Z. [f cousecutive rests contftrue to yieltl cliffering results each tinre, the permittee will bc required to

concluct,[r ro a maximurn of five (5) acute teits (not including the scheduled quarter{y or monthlY

rest wlrjc¡ triggererl the search for a'¡,anenr of toxicity). lf tluee out of five test results eü'e'dff
t¡c.acute t,r*icíty crito*þ, tlús rvill cånstitute an estalrlinhed pattem of toxicity'

,I
, ¡n¿( . çø !- (-
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Prelirninary Toxicity hrvestigation

I, When a pâ¡¡em of toxicity is cletectetl the pennittee will notify the Executive Secretary in writing

within 5 days and begi¡ ãn evaluation of the possible causes of the toxicity. The penlúttee will
have J.5 wodcing clays frorn tlerno¡rstration of the pattern of toxicity to complete a Preliminary

T¡xicity I¡vestigation (PTl) and sul¡rnit a writtelr report of the results to the Executive Secretary.

The pII nray i¡clude, but is not tirnited to: additional chernical and biological monitoring,

exanriDatiorr of pretreûtnrcnt progratu records, exanrination of discharge monitoring reports' a

thorough review of the testfuig protocol, evaluation of treattnent procçsses urd clremical use,

inspecùon of matcrial storage alrtl transfer are¿u¡ to detenninc if a spill may have occurred, and

sinrilar procedures.

Z. If t¡e pTt idenrifies a probable toxicmt anct/or a probable source of toxicity, the 1ænnittec shall

suSrnit, as part of its fïnal results, written notification of that effect to the Executive Secretary.
r'Virhin thirty days of cornpleting the PII the peunittee shall submit for approval a control progratll

to control effluent toxicity aud shatl proceed to implerrrcnt such ptan within seven tlays following

apprçval. The co¡trol prograrn, as iubnútted to or revised by tlre Executive Secretary, may be

incolporatetl into tlre pennit.

3. If n6 pr¡trable explanatiorr for toxicity is iclentifTecl in the PTI, the permittee shall notify the

Execuiive Sec.retary a¡¡ paft of its fulal report, along with a sclreclule for conductLrg a Phase I
Toxicity Rctluctio¡ Evaluation (TRE) (See Part Toxicity Reduction Evaluation)'

4. If toxicity spçntûneously rJisappears cluring the PTI, tlre pemúttee shall subrnit written notification

to thrt effect to the Executive Secret¿ry os part of the reporting requirernents of PgIEgfAp¡LL of this

section.
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APPBNDIX C

REGION YItr ACI/TE AND CI{RONIC
TES]'INC PROTOCOI,S
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EPA Àc{tE lESr

1. Tenperature:

2. Light Duratlon ard f)Pe:

3. Test Vesse1 SÍze:

4. Vo1una of test soluti.on:(a)

5. Age of test a¡rimals:

6. No of animals Per cPntainer:

7. No of repllcates:

8. Renewal freqlencry:

9. No of dilutlons (mtn1¡ru¡n):

10. Feedfng:

CERIODAPHNTA

2ooc+2o

16 hours-ambient

30 - 100 ml

15-50ml

less thar¡ 24 ïrr

5

4

dally

5 (-rcontro1)

none

FA$TEÂD MINNOI'IS

2ooc+20

16 horrrs-ambient

200 - 1000 ml

150 - 900 ml

5+2 days (b)

10

2 (mtni¡IrJlr¡)

daily ( solids re¡roval )

5 (rcontrol )

0.1 ml brlne shrirç Prior to
selectlon, ard at 48 hrs

96 hours

lgt or less (c)
11. llest duratlon:

12. Acceptable contro]:
norÌaIltY

48 hours

l0 ? or less (c)

13. Dtlutlon Serfes: 1OOt, 75t, 50t, 25t, 12'!t, 6t, of (cor¡trol)'

.t4. Dtlution water: Dilution water strall consist of the receivlng water iI.Pù loxic'
rf receLvlng water tocfclty oi=il trtã t"=t, "FF be repeated with reconstltuted r¡ater

of sl¡nlla¡ ña¡dr¡ess to tlre-receiving rrater (¡5t)'

15. Holdlng tlne: A nrar¡1m¡m of 36 hours frc¡n the concluElon of sanpllng^9ntl,] tle
lnltlatron of testry- shor¡Ld ¡e ¡rsrntained. Àöttlonal tltle 1s acaeptable 1f^- 

-

unavoldable snrpprng-aeuvs occr¡rl"sarrpr." m¡Et be nsfntained at less than  oc during

the er¡t1¡e holdtng Perlod.

16. Filt¡attqr: fcqta¡fe ff aqr¡atfc orrglnler a¡e Inlrcser¡t. Flltêrs as arsll as 60

¡tgcns ttay be us€d (i10 ntecls-ln spæfd cases)'

17. @2 agncæ*reres: ÈñnLttË rEty reoetve ¡61vr4r¡a1 case by case permisslon to
l¡¡trd¡æ AO2 enrlchd at¡roryt¡eré-ãne¡r-f OOt a¡rt 75t dllutfons-lf ¡æssary to 1r¡htblt
irfst-ng ptl øeePr.

(a) Uniform volune shall be used in all replicates in a test series'
(b) All fish uEed ln a test series rn¡st be-born within ¡18 hours of each other'
(c) rn 1,rltvld¡al, case út aæ "r-€pti-t 

nny be grant-e"3 lf less ttEri 10? ¡rortalltyras
observed at tf¡ã dt11¡t¿ôs 6lr¡tainÍrg hlgh effluent ,:crncentratlons'

1/31el
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NæTCI \TIII EFA

1. lenperature:

2. tight Duratlon ard t!rye:

3. Test Vessel Size:

4. Test soLutlon volure: (a)

5. Age of teEt aní¡tals:

6. No of ani¡als per vessel:

7. No of replÍcates:

8. Renewal frequency:

9. Feeding:

10, Test ùrration:

11. Àcceptable cpntrol
perfonrance:

CER,IODAPIINIA

25oC+lo

16 hot¡rs-ambler¡t

30 rnl (tninilru¡n)

15 mL (nui.ni¡u¡¡n)

less than 24 hr (b)

I

10

dally (d)

(e)

FA1IIEED MINI{OÍ'IS

25oc+10

16 houre-an{clent

200 - 1000 mI

150 - 900 ml

up to 7 days (c)

10 (mini¡rum)

3 (rnfnl¡urn)

dally (d)

(f )

7 daysuntll 60t have 3 Þoods
ln tl¡e control

20 t nortality or less; 20t rcrtallty or less; avg. dry
ttrree bood average total welght gal¡ per flsh - 0.25 ng l
of 15 or nþre. nrcre.

12. Aeratlon: ff D.O. falls belorr 40t s¿¡¡¡¡ation, repeat test wlth aeratlo¡t.

13. Dllutlons: 0t (control), and cÈ,t¡er dtlutj.on(s) as speclfted fn per¡nit.

14. Dilutlon vater: Dllutlon water shall consist. of the recelving water tt not, to¡Ic. If
receiving yatær to<Íclty e:clsÈ,s, tlre test Ehall be repeated vltt¡ reconstltuted rater of
slmílar hardness to tlre-recetvlng water (Jst).

15. Holding tùre: A ¡ran¡frrun of 36 ho¡rs frcrn the end of sarçlfng r¡nt1I the lnitlatfon of
testing strotrld be malntained. Àddftionat tûre fs aæeptabte lf r¡navojdabLe shtpnt delay
oocr¡r. Sanples ¡ruet, be maintalnd at less thar¡ 4qC ùrJ¡g tt¡e er¡tlre holdtng ¡nrLod.

16. Filt¡r¡tl.c¡: åæegtable lf agud.fc or9ntû aæ prcseat. UGe flttcrÊ r¡ anrll ac 60
rnl.orq¡s (ll0 nlæ¡s fn æecfd c¡scgl.

(a) Unttorm voluæ shalt be used in all reptlcates in a teEt series.
(b) Certodaphnia used ln a test, serÍes rurst be born withln I hrs of e¿cl¡ other.
(c) All flstr used 1n a test series m¡st be born withln 24 hours of each other.
(d) Pe¡:nrtttee shall use a mlnln¡m of tlree fresh effluent sanples talcen at ÍntervaLs of tw

or three days dependlng or¡ weekerd shlpping arrangernents.
(e) Recqr¡rerdatlon: 0.1_m1/day of trYCTil arld up to 0.1 ml/day of Selenastrum suspenslon

contalning 3-4 x 10/ cells.
(f ) 0.1 ml of bnlne shrlrç th¡ee tÍ¡res a day at four ll..ru inter',-al-s or longer, or 0.15 mi.

twice a day at a slx hor¡r interval or longer.
1/3/e1
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APPENDD( D

ACUTE AND CHRONIC REPORTING GUTDANCE
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REGIOIÍ VT IT GUIDA}TCE FOR Í{HOLE EFFLUE!ÍI REPORTIIIG

PERI{ITTEE NÀT.IE

50t HORTALTTY rEsrz _ pass _ faLl Lc50

TEST ÀNIMÀL & AGE SAMPLE TYPE,

Ànalysis Time & Date: Begin

ITPDES NO

+ OUrFALL NO

TIME E DATE

End

utlons uen *
Meas r nts

No @ Start of Test-

N a fter 24

No live after 48 hrs

No ]lve after 72 hrs

No live af r 96 hrs

Dilutlons ( t Ef 1 ent)*
0

Dissolved Oxvo en

Temperature oC /

ReceÍvíng t{ater Used For Dilution (Y or N)?

Hardnese: Recelving flater- Effluent- Recon. llater

Inftial Totaf Residual C12 Ín 1 00t Effluent

Inttlal l{tl3 (aa N) fn 100t Eff luent:
pH fn t00t Etfluent: Inltial After 24 Hours:

A}¡ALYST ' S NA¡.IE

LABORAlORY

SIGNATURE DATE

r normally, a mlnimum of

coultENTs

five plus control ( 0t )

(1f uscdr-

26
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NEGION VXII CHRONIC EFFLUEFT

PER}IIT I{A}IE }IPDES NO

llEAl{ NO PRODUCED: CONTROL-- EFFLUENT- pass -fail- Qutf all No-

le fvoe, Tlme e Dates Ànal vses: Time & teS

No1

No2

No3

Beglnning

Ending

InÍtial Organlsm Age 

-
Control = 0* Effluent Effluent Sample = B Effluent (see Permit)

Receivlng Water Hardness Reconstituted Water Hardness (1f used)

CERI

t- tes
s Le E K*r *

Control

eeinTounNu o

Ef f luent

PSYSI DAÍA - CO}ÍTROL
Day

Measurement 0
v Day

2
Day

4
Day

5
ay
6

v v
73

DO old /ner* /

T oC old /new

v
DATA - EFFLUETÍT

Day v v
Measurement

ay
t) b52

ay
t 3 4 7

DO old neï

ToC old./new /

t{ g*

* Testlng Required only on days when fresh effluent is received in
laboratoiy (riormally, inittally, and days 3 and 5)'

LABORATORY

1/3/eI

AI{ALTST ' S NAME

SIGNATURE / DATE
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REGION VITT DArfCE FOR CHRONIC TTHOLE EFFL

PERT'IIT NAüE NPDES I{O

FINÀL IIEAN WEIGHT:CONTROI. EFFÍ' pass fail- Outfall No 

-

Samole TvDe, TÍme. & Dates Analysee: Tlme & Date

No1 

-

Beglnnlng

No2e 3 Endfng
Mean

Initial Organism: Age f{elght

Control = 0t Effluent Effluent Sarnple = * Effluent (see Permlt)

Receivlng 9{ater gardness Reconstltuted Water Hardness (if used)

F
Noo Percen Mean g

1 I
t ys

ism Surviva
ate

(

1

Effl nt
CONlBOL

old new

ToC nev

ment
v ay

3
Day Day DaY vDay v

2

I new

ToC

Hardness*

* TeEtfng Reguired only on days rhen fresh effluent 1s received 1n

r.Ëõiã[ãiv lñ"i.a11y; initlaliv, and davs 3, and s ) '

T,ABORATORY

AI{ALTST'S NAIIE

STGIÍATURE/DATE

1/3/e1
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PENALTY POLICY

FOR

CTVIL SE]TLEMENT NEGOTIATIONS
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PENALTY POLICY

FOR

CIVIL SETTLEIi{ENT NTGOTTATIONS

STATT OF UTAH

lilATER P0LLUTI0N C0NTR0L COtttltITTEE

Effective Date: Oct ober 23- MI7
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ÄÍi3:13_ro.iållfol:lì:il for civir setr,rement Nesoriations
sectlcn 26-rr-16 cr the utah rrater potrutlon-control Act (ut{pcA) provioesfor penaltles of up :c $to,oOo per oay ror viôláilóÃi-oi-ir,À-ä.r oÌ enypermlt, rul.ê. or orcer aoopteo uncter it ano ùp to $Z5'0OO per oay forwillful viotátions. ¡ccauiè-inè iã, ;õ.;"Ãoi"p.o"toe fo¡ essessrnenr ofaomlnist¡atlve penalties, the Attorney cenerar'initiates legai proceeol.ngsto recover penaltfes wnef,e app¡opriatå.

R448-19-Z- .purpose And Appltcablllty
Thls policy outJ'ines the principtäs useo by the state ln civil. seril.ementnegot'iatlons with wate¡ polrutlon sources foi violations-àf-tn. uu,pcR anolorâny permit. rule or croer aoopted unoer it. It is designeo to be useo as eIosicaJ' uaéis Lo oetermine a-ieasonàorá ãÀå .åõrå;räiË=Ë;":;y ro¡ ar.liypes of violations:o pronote a rrore srvit't resolution of environmentaLproÞJ.ems ano enforcÊÍreot, actÍons.Ïo guide sertlenenr negotiations on the penarty issue, the forrowingprinciples apply¡ (L) peÀattles shoulo ou oã.ãã on the nature ano extent ofthe violation; (2) penartles snoulc at ã-.iÃiÃù*, recover the econor,lcbenefft of noncompliancei e) penalt,ies snõufo-be targe enough Èo oetetnoncomprrance; enc, (.1) penaltfes shour,o oe-ðõÀsrstent in an èffort toprovioe fai¡ ano eouirabre treatment or tne-rôòuraieo ãã*niiv.Ïn deternrining 

''hether a civil pãÀ.livï";iå be soughr, lne state willconsloe¡. the mafrnftuoe of tnã uioiãtrã"å;-ilã-å.g"ee of actuar envr¡onmentalharm or the potenrrar for such ha¡¡r creat,eo oy tñe viora[iõÀ(ã); response
?ldlol lnvestigative costs incur¡ect by the státe or others; eny economicâdvantãge the violatcr may have gelneä tniougÃ-nonðon'óliãñåe; iecloivisn¡ oftne vlolator;9ooo faith efforts'of the uioiãtor; aoility ol'tne vlolator top?y¡ ano the possibl.e deterrent effecr or a-pèÃaitv tõ-píeu-.,i-fururevi olatlons.

R448-I9-, Penalty Calculatlon Methodology
The statutory maxinr.rm penalty shoulo riist be carcurateo, for comparlsonpurposes' to cete¡mlne the potencl:r maxin,um penarçy riaóiiitv ot.rheviolator' The penafty whici'r the State sJ"[i iÃ sætrer€nc nay'nor exceeothis Statutory maxiry¡ln amount.

, The clvir penalty. figure for settlement purposes shouLo then be calcurateobaseo on the following-fo¡mul,a:
CIVIL PENALTY = PEMLTY + ADJUSTI'€AITS - ECCINOI'IIC AT\o LEGAL CoÑSIDÉRATIUIYSPENALTy: viotarfons are groupec, Lnro four ,ãrn pãnãIiy-.ãiäõories basectupon the nature eno severrry of the vioratiõn.- n Ëãnãrií ,ãÀõË i,associateo with each catego;Y. -To oe¡e¡;ñ *n."" the pena.l,ty anrount wiJ.lfall wlthin that rançe ceñtain raõtois-iüËi-uå"r.k"n Lnto accounr. The

;:gil:.otlttv or rhe rorrowins facro"s *iii õã o.trrrined on a case_by-case

r' Hlstory of compJ'ience or non-compliance. Hlstory of non-compllanceincluoes consicteraticn of previous violatioÀi 
-"no 

segree of recidivism.
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2. Degree of wiIIfuJ.ness ano/or negligence. Factors to be considereo
lncluoe how much control. the violato¡ hao over end the forseeaÞlllty of the
events constltuting the vio.Lation, whethet the violator n¡aoe or coulct heve
maoe reasonable efforts to prevent the violation, whether tne vioLator knew
of ihe legal reoui¡enrents wnich were vioia[eo, anCI cegree of reca]cicrance.

3, Good faith efforts to comply. Gooo falth taxes lnto account the
openness in dealing with tne violatlons, pronrptness in correctlon of
p¡oblems, anc, the degree of cooperation with t,he Sla¡e.

Cateoory A - $7,000 to $10,000 per day. Vlolations with high inrpact on
public heaìth end the environment to lncluoel

a. Oischarges whlch result ln oocumenteo publlc heaLth effects ano/or
slgnificant environment,al oamege.

b. Any type of violation not mentloned âþove severe enough to wa¡rant a
penalty essessrrrent unoe¡ category A.

Category B - $2,000 to $7,0C,0 per dey. MeJor violatlons of the Utah tretel
Pollutfon Control Act, assoclateo reguJ,atlons, permits o¡ oroers to incLuoe:

a. Discharges which IikeJy causeo or potentially wouJ.o cause
(undocumented) publle health effect,s or si_cnificant environn¡ental. oamage.

b. Creation of a serious hazaro to public healtn or tne environnrent.
c. IllegaJ. oischarges contaÍning signiflcant ouantlties or concentratlons

of t.cxic or hazaroous rTraterials.
o. Any type of vioLation not mentioneo previously which warrants a

penal.ty essessrrrent unoer CaLegory B.
CaLegory C - $500 to $2,000 pe¡ oay. Vlol.aLions cf the utãh lïetel

Pollution Cont¡oi. Act, associated'regulations. oermits or oroers to incluoe:
a. SlgnitÍcant excursion of pe¡mit effluent LinrlÈs.
b. Substantial non-compliance with the ¡equi¡enents of a conrpllance

scheoul.e.
c. Substantial nor¡-cor'plience with nonitoring ano teport.lng reou!¡enents.
d. Iltegat discharge contalnlng slgnificant, quantitles or concenç¡atlons

of non toxic or non hazaroous r'raterials.
e. Any type of violation no! mentioneo previousJ.y whicn warrants a

genalty essessment uncer Category C.' Category D - uo lo $50C per oay. Mlnor violations of the l¡tah hater
Pollutlon ControÌ Act, as'sociateo regulatlons, permits or oroers to incl.uoe¡

a. uinor excursion of permit effluent lin'its. '
b. t'rinor vlolations of compliance scheoul.e requirements.
c. Minor vloJ,ations of reportlng ¡equirements.
d. Illegal discnarges not coverect in Categories.A, B ano C.
e. Any type of violations not nrentioned previor.cly which warrants a

penal.ty assessment unoe¡ category O.
AOJUSTÞ€NTS: The clvil oenalt,y snall be calcuJ.ateo by eodlng the

following adJustments to the penalty amount oetermined eE'ove: l) econo[rlc
beneflt gaineo as e ¡esult of non-conrpliance; 2) investlgative cosLs
lncurred by the State ano/or othe¡ goV€rñnr€rìtal leveLs; 3) docunrenteo
monetary côsts associateo with enviionmental damage. {

ECONoMIC AND LEGAL CoNSIDERATIoÌ\¡s¡ An adJustmenÈ dotvnraro rrâf be nraoe or
a oelayecl payment, scheduJe may Þe used baseð on a oocumenteo inaþlllty of
the viol.ator to pay. Also, an adjustment oownþaro may be nraoe in
conslderatlon of the potentlal fo¡ protracteo J.ltigetion, en attempt to
ascertain the nraxlmum penally the cou¡t ls lfkely to aworo? andlor the
strength of the case.
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R448-19-4 llltlgatlon ProJects
.. In some exceptfonal cases, lt may be approprfate to al.low the reouctlon ofthe penalty assessment fn recognition of tne' vlolator,s good faith
unoertaking 9f an envi¡onmentally beneficlal mltigation þroject. ihe
foJ.Iowing crite¡ia shoul.o be useá in oeterminiÃe [ne eulioijiÈv of iuchprojects:
. g: The project must be in addftion to aLl regulatory corrp.Liance

obll-oatlons;

^b-. . 
The_proJect p¡eferably should closely eoo¡ess the environr¡entaleffects of the violation;

c. The actual cost to the vfoJ.ator, afte¡ consioeratlon of tax beneflts,
nrust reflect a õetetrent effect;

.Tle proiect must primarlly Þeneflt the environnrent rather than bencfltthe vlolator; .g. The proJect must be judlcially enforceabJ.e.
. 
f: 

. 
The pro-ject must not oenerate positive public perception forvioJ.ations of-the law.

R448-19-5 Intent 0f pottcy/Info¡mation Requests
The pollcfes and proceoures in this cocurient a¡e intenoeo solely for theguicance of the State. They ere noc lntendeo, eno cennot be reliâo upon to

çTg?t,e. any rights, substantlve o¡ proceoural,'enfo¡ceabre by any party inIitigation with t,he StaLe.

Key words: lrater Pollutlon, Enforcement(Admln.), penartles.
I987
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0rder of Adoption

The I'later Polìution Control Comn
having rev'iewert the "Penalty Fol icy
hav'ing reviered the caie file'in thf
proposed rule and dJrects the Execut
necessrry to conply with the rules o
the requirenents of the Utah Adminis
et. seq., Utah Code Annotated 1953,

ttee of the Utah Department of Health,
or CiviI Settlenrent Negotiatlonsu, anà
regaros, hereby orders ðpproveo the

ve Secretary to take such steps as
the Dfvislon of Adninistrative Rules an¡l

rative Rulemaklng Act, Section 63-46å,
s anended, to effectuate said rule.

t{itness my signature ttte { day of 0ctober, l9g7

i
f
s
i
f
t
CI

lrman

I{ATER POLLUT 0L C01'll,ltTTEt
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FORWARI)

This tlocument outlines guitlancc to be used by Utuh Buro¿u of lMater Potlutiorr Control Staff and
lry perrnitteos ftrr irnplementation of lVhole Effluent Toxicity (\ryET) corrtrol tluough rhe UPDES
discharge pennit program pursuürt to federal NPDES requiremorts and statc $,atcr quality
stan(latds. Thc guidance addres.ses both permittþg and erforcement a$pects of WET. It is
intencled to aosist permit writers in developing logical and consistent prmits ând to sen¡Ê ffi an
athninistrative guitle towarde reasoruble ancl appropriate enforcement. Tlús documenr is ilrteneþd
solely ns guitlance nnd, as suçlt. c¡uutot be reliecl upon to crc¡le any rights, substarrtive or
¡xocedural, enforceable [¡y any party in litigation with the state.

t
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Antidegradation Review Form 

Part A:  Applicant Information 

Facility Name: Moab Water Reclamation Facility 

Facility Owner: City of Moab, Utah 

Facility Location: 1007 West 400 North Street, Moab, Utah 

Form Prepared By: Bowen, Collins & Associates 

Outfall Number: 001 

Receiving Water: Colorado River 

What Are the Designated Uses of the Receiving Water (R317-2-6)?  
Domestic Water Supply: 1C 
Recreation: 2A - Primary Contact 
Aquatic Life: 3B - Warm Water Aquatic Life 
Agricultural Water Supply: 4 
Great Salt Lake: None 

Category of Receiving Water (R317-2-3.2, -3.3, and -3.4):  Category 3 

UPDES Permit Number (if applicable): UT0020419 

Effluent Flow Reviewed: 1.75 MGD peak month daily flow 
Typically, this should be the maximum daily discharge at the design capacity of the facility.  Exceptions should be noted. 

What is the application for? (check all that apply) 

A UPDES permit for a new facility, project, or outfall. 

A UPDES permit renewal with an expansion or modification of an existing 
wastewater treatment works. 

A UPDES permit renewal requiring limits for a pollutant not covered by the 
previous permit and/or an increase to existing permit limits. 

A UPDES permit renewal with no changes in facility operations. 
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Part B.  Is a Level II ADR required?   
This section of the form is intended to help applicants determine if a Level II ADR is 
required for specific permitted activities.  In addition, the Executive Secretary may 
require a Level II ADR for an activity with the potential for major impact on the quality 
of waters of the state (R317-2-3.5a.1).  
 
 
B1.  The receiving water or downstream water is a Class 1C drinking water source. 
 

  Yes A Level II ADR is required (Proceed to Part C of the Form) 
 

  No (Proceed to Part B2 of the Form) 
 
B2. The UPDES permit is new or is being renewed and the proposed effluent 
concentration and loading limits are higher than the concentration and loading 
limits in the previous permit and any previous antidegradation review(s). 
 

  Yes (Proceed to Part B3 of the Form) 
 

  No No Level II ADR is required and there is no need to proceed further with 
review questions. 

 
B3. Will any pollutants use assimilative capacity of the receiving water, i.e. do the 
pollutant concentrations in the effluent exceed those in the receiving waters at 
critical conditions? For most pollutants, effluent concentrations that are higher than 
the ambient concentrations require an antidegradation review?  For a few 
pollutants such as dissolved oxygen, an antidegradation review is required if the 
effluent concentrations are less than the ambient concentrations in the receiving 
water. (Section 3.3.3 of Implementation Guidance) 
 

  Yes (Proceed to Part B4 of the Form) 
 

  No No Level II ADR is required and there is no need to proceed further with 
review questions.  
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B4. Are water quality impacts of the proposed project temporary and limited 
(Section 3.3.4 of Implementation Guidance)?  Proposed projects that will have 
temporary and limited effects on water quality can be exempted from a Level II ADR.   
 

  Yes Identify the reasons used to justify this determination in Part B4.1 and proceed 
to Part G.  No Level II ADR is required.  

 
  No A Level II ADR is required (Proceed to Part C) 

 
B4.1 Complete this question only if the applicant is requesting a Level II review 
exclusion for temporary and limited projects (see R317-2-3.5(b)(3) and R317-2-
3.5(b)(4)).  For projects requesting a temporary and limited exclusion please 
indicate the factor(s) used to justify this determination (check all that apply and 
provide details as appropriate) (Section 3.3.4 of Implementation Guidance): 
 

 Water quality impacts will be temporary and related exclusively to sediment or 
turbidity and fish spawning will not be impaired. 

 
Factors to be considered in determining whether water quality impacts will be 
temporary and limited: 
a) The length of time during which water quality will be lowered:       
b) The percent change in ambient concentrations of pollutants:       
c) Pollutants affected:       
d) Likelihood for long-term water quality benefits:       
e) Potential for any residual long-term influences on existing uses:       
f) Impairment of fish spawning, survival and development of aquatic fauna excluding 

fish removal efforts:       
 
Additional justification, as needed:       
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Level II ADR 
Part C, D, E, and F of the form constitute the Level II ADR Review. The applicant must 
provide as much detail as necessary for DWQ to perform the antidegradation review.  
Questions are provided for the convenience of applicants; however, for more complex 
permits it may be more effective to provide the required information in a separate report.  
Applicants that prefer a separate report should record the report name here and proceed 
to Part G of the form. 

Optional Report Name:        
 
Part C.  Is the degradation from the project socially and economically 
necessary to accommodate important social or economic development in 
the area in which the waters are located?  The applicant must provide as much 
detail as necessary for DWQ to concur that the project is socially and economically 
necessary when answering the questions in this section.  More information is available in 
Section 6.2 of the Implementation Guidance. 

C1.  Describe the social and economic benefits that would be realized through the 
proposed project, including the number and nature of jobs created and anticipated 
tax revenues.   

 See Part C - Attachment.  

C2.  Describe any environmental benefits to be realized through implementation of 
the proposed project. 

 See Part C - Attachment.   

C3.  Describe any social and economic losses that may result from the project, 
including impacts to recreation or commercial development. 

See Part C - Attachment. 

C4.  Summarize any supporting information from the affected communities on 
preserving assimilative capacity to support future growth and development. 

See Part C - Attachement. 

C5.  Please describe any structures or equipment associated with the project that 
will be placed within or adjacent to the receiving water. 

 See Part C - Attachment.   
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Part D.  Identify and rank (from increasing to decreasing potential 
threat to designated uses) the parameters of concern.  Parameters of 
concern are parameters in the effluent at concentrations greater than ambient 
concentrations in the receiving water.  The applicant is responsible for identifying 
parameter concentrations in the effluent and DWQ will provide parameter 
concentrations for the receiving water.  More information is available in Section 3.3.3 of 
the Implementation Guidance. 
 
Parameters of Concern: 

Rank Pollutant 
Ambient 

Concentration 
Effluent 

Concentration 
1 See Part D - Attachement             
2                   
3                   
4                   
5                   

 
Pollutants Evaluated that are not Considered Parameters of Concern: 

Pollutant 
Ambient 

Concentration 
Effluent 

Concentration 
Justification 
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Part E.  Alternative Analysis Requirements of a Level II 
Antidegradation Review.  Level II ADRs require the applicant to determine 
whether there are feasible less-degrading alternatives to the proposed project.  More 
information is available in Section 5.5 and 5.6 of the Implementation Guidance.    

E1.  The UPDES permit is being renewed without any changes to flow or 
concentrations.  Alternative treatment and discharge options including changes to 
operations and maintenance were considered and compared to the current 
processes.  No economically feasible treatment or discharge alternatives were 
identified that were not previously considered for any previous antidegradation 
review(s).   

   Yes (Proceed to Part F) 

   No or Does Not Apply (Proceed to E2) 

E2.  Attach as an appendix to this form a report that describes the following factors 
for all alternative treatment options (see 1) a technical description of the treatment 
process, including construction costs and continued operation and maintenance 
expenses, 2)  the mass and concentration of discharge constituents, and 3) a 
description of the reliability of the system, including the frequency where recurring 
operation and maintenance may lead to temporary increases in discharged 
pollutants.  Most of this information is typically available from a Facility Plan, if 
available.  

 Report Name:  See Part E - Attachment. 

E3.  Describe the proposed method and cost of the baseline treatment alternative.  
The baseline treatment alternative is the minimum treatment required to meet 
water quality based effluent limits (WQBEL) as determined by the preliminary or 
final wasteload analysis (WLA) and any secondary or categorical effluent limits. 
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E4.  Were any of the following alternatives feasible and affordable?

Alternative Feasible  Reason Not Feasible/Affordable 
Pollutant Trading No See attachment. 
Water Recycling/Reuse No See attachment. 
Land Application No See attachment 
Connection to Other Facilities No See attachment. 
Upgrade to Existing Facility No See attachment. 
Total Containment No See attachment. 
Improved O&M of Existing Systems No See attachment. 
Seasonal or Controlled Discharge No See attachment. 
New Construction Yes See attachment. 
No Discharge No See attachment. 

 

E5.  From the applicant’s perspective, what is the preferred treatment option?   

 New sequencing batch reactor activated sludge wastewater treatment plant 
construction. 

 

E6.  Is the preferred option also the least polluting feasible alternative?   

   Yes 

   No 

If no, what were less degrading feasible alternative(s)?        

If no, provide a summary of the justification for not selecting the least 
polluting feasible alternative and if appropriate, provide a more detailed 
justification as an attachment.   
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Part F.  Optional Information 

F1.  Does the applicant want to conduct optional public review(s) in addition to the 
mandatory public review?  Level II ADRs are public noticed for a thirty day 
comment period.  More information is available in Section 3.7.1 of the 
Implementation Guidance. 

   No 

  Yes   

F2.  Does the project include an optional mitigation plan to compensate for the 
proposed water quality degradation? 

   No 

  Yes 

Report Name:        

 



Part G. Certification of Antidegradation Review

Gl. Anplicant Certification

The þrm should be signed by the same responsible person who signed the accompanying
permit opplicatíon or cert if cation.

Based on my inquiry of the person(s) who manage the system or those persons directly
responsible for gathering the information, the information in this form and associated
documents is, to the best of my knowledge and belief, true, accurate, and complete.

Print Name

Signature

Date

G2. DWO Aonroval

To the best of my knowledge, the ADR was conducted in accordance with the rules and
regulations outlined in UAC R-317-2-3.

Water Quality Management Section

Print N Ñt Ct¿o LAS tzortJ S-r-Ac\¿eLBEle..

s

fìata. I /z "l 2-Ot6

9
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SUPPORTING ATTACHMENTS 
 
PART C – STATEMENT OF SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPORTANCE 
 
C1.   Describe the social and economic benefits that would be realized through 

the proposed project, including the number and nature of jobs created and 
anticipated tax revenues. 

 
The existing Moab wastewater plant is aged (over 56 years old) and deteriorated, and can 
no longer provide effective and reliable treatment to meet current discharge permit 
requirements and supply the required human health and environmental benefits.  Both the 
capacity and condition of the existing plant are inadequate to meet current and future 
wastewater disposal needs of the community, and the facility must be extensively 
upgraded or replaced for that purpose. 
 
The nature of the existing single stage, fixed film trickling filter process effectively 
prevents it from accomplishing biological nutrient removal.  Also, portions of the existing 
plant are no longer operable (anaerobic digesters) and dewatering of raw biosolids is 
accomplished using an outdoor trailer-mounted temporary belt filter press instead of the 
old drying beds.  This odorous operation is exposed to the environment, and complaints 
from residents are periodically received by the City. 
 
Moab is experiencing high wastewater loadings to the plant due to significantly increased 
visitation of nearby national parks and increased outdoor recreational activities in the area 
including rafting, four-wheeling, motor cycling, biking, hiking, camping, fishing, etc.  
Moab is the center for these activities with motels, restaurants, gas and food outlets, etc., 
all of which discharge wastewater to the existing sewer system and treatment plant.  
Developments supporting the outdoor recreation are rapidly occurring.  Septage from pit 
privies and similar facilities serving the parks and camping areas is also hauled to and 
disposed of at the plant, which constitutes significant wastewater loading to the facility. 

Moab City is highly dependent economically on tourism as its primary source of 
commercial and employment income and associated tax revenues.  The majority of 
growth in the area is directly related to outdoor recreation, and this trend is expected to 
continue and increase in the future.  Little manufacturing or other industrial growth is 
anticipated.  However, the local Utah State University branch campus is planning a 
significant expansion in the near future. 
 
All of the current and future domestic sewage treatment and disposal needs for the City 
and surrounding area and residents must be met and provided for by the Moab 
wastewater facility.  There are no other facilities in the area.  The plant must reliably 
provide both the capacity and level of performance needed to protect human health and 
the environment for existing and future development, and the existing plant is unable to 
meet this goal as discussed above.  Without this project, future development, commercial 
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and employment income and tax revenues will be curtailed, and existing effluent 
discharges will not reliably meet discharge permit standards. 

  
C2.   Describe any environmental benefits to be realized through implementation 

of the proposed project. 
 
 See response to C1.  
 
C3.   Describe and social or economic losses that may result from the project, 

including impacts to recreation and commercial development. 
 

No social or economic losses due to the project have been identified, but quite the 
opposite.  The proposed project will provide increased protection of human health and the 
environment, will improve aesthetic conditions in the area of the existing and new 
facilities, will support increased recreational and commercial development, and enhance 
tax revenues for local governments. 

 
C5.   Please describe any structures or equipment associated with the project 

that will be placed within or adjacent to the receiving water. 
 

All of the new treatment plant facilities will be located approximately 1800 feet from the 
bank of the Colorado River, adjacent to the existing plant site.  The outfall for effluent 
discharge to the river will terminate at the river’s edge. 
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PART D – PARAMETERS OF CONCERN 
 
The Antidegradation Review process requires the identification of the parameters of concern 
(POCs).  POCs are measured characteristics of the discharge that exceed, or potentially exceed 
ambient concentrations. The list of POCs is ultimately used in the ADR process to select the 
least degrading project alternative.  The following documents were reviewed to identify the 
Parameters of Concern:  existing UPDES Permit, DWQ Wasteload Analysis, and EPA Form 2A 
that was submitted as part of the permit renewal application.  Each of these documents are 
included in Appendix A. 
 
Upon review of these documents the following POC were identified: 

 
Parameters of Concern 

 
Rank 

Pollutant 
Ambient  

Concentration 
Effluent  

Concentration 
Source of Values 

1 Biochemical Oxygen 
Demand 

  25 mg/l UPDES Permit 

2 Total Suspended Solids   25 mg/l UPDES Permit 
3 E-Coli   126 NO./100 mL UPDES Permit 
4 Total Phosphorus  1.0 mg/l (w/o variance) 

3.0 mg/l (w/ variance) 
With chemical 
BNR Process 

5 Total Nitrogen   10 mg/l Design Criteria 
6 Total Dissolved Solids   400 mg/l > than 

Culinary 
UPDES Permit 

7 Ammonia 
    Summer 
    Fall 
    Winter 
    Spring 

   
75 mg/l 
83 mg/l 
122 mg/l 
121 mg/l 

Waste Load 
Analysis 

8 Temperature   27 Degrees Celsius  Waste Load 
Analysis 

9 pH    6.5-9.0 Waste Load 
Analysis 

 
The following metals were evaluated and determined to not be considered Parameters of 
Concern.  See EPA Form 2A for testing results for these metals.  
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Parameters of Not of Concern 

No. Parameter Justification 
1 Arsenic Historical low concentrations in effluent.  
2 Cadmium Historical low concentrations in effluent. 
3 Copper Historical low concentrations in effluent. 
4 Cyanide Historical low concentrations in effluent. 
5 Lead Historical low concentrations in effluent. 
6 Mercury Historical low concentrations in effluent. 
7 Molybdenum Historical low concentrations in effluent. 
8 Nickel Historical low concentrations in effluent. 
9 Selenium Historical low concentrations in effluent. 
10 Silver Historical low concentrations in effluent. 
11 Zinc Historical low concentrations in effluent. 
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PART E – ALTERNATIVE ANALYSIS REQUIREMENTS OF A 
LEVEL II ANTIDEGRADATION REVIEW 
 
The following paragraphs provide information regarding Parts E2 and E3. 
 
Note: Much of the following text has been taken from the Facilities Master Plan and 
Preliminary Engineering Report and edited for this document. 
 
GENERAL 

A number of potential wastewater treatment bioreactor types and configurations are available that 
are capable of providing the treatment capacity and performance required for the new Moab 
wastewater facility.  All of them depend on variations of the oxic suspended growth activated 
sludge process for BOD5 and TSS conversion and removal.  They also provide anaerobic and 
anoxic zones with associated equipment in order to accomplish removal of phosphorous and 
nitrogen compounds to acceptable levels.  Fixed film processes (trickling filters, biotowers, etc.) 
do not provide the necessary environment to grow organisms for this type of nutrient removal and 
are not considered.  Two alternative process configurations were selected for evaluation as given 
below.  Each of the identified processes provide the desired BOD5, TSS and nutrient removals 
using the activated sludge process, but the reactor configurations, equipment, process control and 
other elements differ.  Furthermore, there are significant variations in configuration, basins, 
equipment, control, mixing, pumping, aeration, etc. within each of these categories depending on 
manufacturer offerings and preferences.  The evaluated process alternatives included Oxidation 
Ditches and Sequencing Batch Reactors. 

These alternatives are described further below.  Also included is some basic process information 
for further understanding of how the organic and nutrient contents of the wastewater are 
converted and removed.  This analysis and report does not attempt to identify and select a specific 
process configuration and/or manufacturer for the recommended process.  Rather, the benefits and 
costs of each (oxidation ditch and sequencing batch reactor) are compared, relying on information 
provided by vendors, and a representative selection from each category is used for that purpose.   

Process alternatives including more conventional activated sludge configurations, combined fixed 
and suspended growth processes, Aerotor/Biowheel® systems, membrane bioreactors, etc. were 
given limited consideration.  However, these technologies were judged not to provide substantial 
benefit in terms of cost, performance, maintenance, etc. to warrant inclusion and more detailed 
evaluation.  The processes selected for evaluation are among the most widely used and applied 
mechanical systems across the United States for municipal wastewater treatment for smaller 
facilities (5 MGD or less), with hundreds of installations of each over many years.  The City can 
be confident that the selection will provide the performance, cost-effectiveness, operability and 
low maintenance required for its new wastewater treatment facility. 

Basic Process Information 

1. Removal of Organic Constituents and Ammonia.  As indicated above, variations of the 
activated sludge process are considered for this evaluation, and the selected version will 
be implemented for the new Moab WWTP.  The basic requirements for the activated 
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sludge process to convert organic BOD5 and TSS constituents to biomass and thus 
remove them from the wastewater are well understood and have been applied and used 
for nearly 100 years.  The biomass, mainly bacteria, use the organic wastewater 
constituents as a food source.  This heterotrophic suspended growth aerobic process 
requires aeration for oxygen for metabolic activities, mixing, alkalinity, sufficient 
biomass to adsorb and metabolize the constituents, sufficient hydraulic and solids 
retention times for the biological reactions to occur, and gravity separation of the biomass 
from the effluent before discharge.  Removal of ammonia, a nitrogen compound and 
wastewater contaminant, requires additional aeration and solids detention time for the 
slower growing autotrophic bacteria that convert  ammonia to nitrites and nitrates (other 
nitrogen compounds) via an oxidative process called “nitrification”. 

2. Removal of Nitrogen Compounds.  In order to reduce the total nitrogen content to lower 
levels, the nitrites and nitrates in the wastewater must be converted to elemental nitrogen 
gas that can be released into the atmosphere and thus removed.  This “denitrification” 
process is also accomplished biologically by a group of facultative bacteria that use 
oxygen from the nitrites and nitrates for their metabolic processes instead of dissolved 
oxygen from aeration.  Basins or zones with low dissolved oxygen levels that favor the 
facultative bacteria are required for this process to occur.  Adequate detention times, 
mixing, and a sufficient organic food source are necessary to obtain acceptable results.  
This process is essentially added to the above conventional activated process and results 
in biological nutrient removal (BNR) of the nitrogen compounds.  A portion of both the 
alkalinity and oxygen are returned to the wastewater via this process. 

3. Removal of Phosphorus.  Phosphorous is removed biologically by yet another process 
variation which requires essentially zero dissolved oxygen to be present in the wastewater 
in a separate basin or zone provided with sufficient detention time and mixing.  
Orthophosphate compounds are released into the wastewater in this anaerobic or 
fermentation zone which are then taken up by phosphorous accumulating organisms 
(PAOs) in subsequent aerobic basins.  This process is also added to the above activated 
sludge processes for further BNR treatment of the wastewater.  Since the phosphorous 
remains present in the biomass and is not used up or converted to other compounds, care 
must be taken to avoid releasing it back into the effluent before discharge. 

 
It is estimated that the biological phosphorus removal process will reduce the effluent 
phosphorus levels to 1.0–3.0 mg/l.  The Moab WRF will also include facilities required 
for chemical phosphorus removal to further reduce concentrations in the effluent as 
needed.  Chemical phosphorus removal occurs with the addition of metal salts (usually 
Ferric Chloride or Alum – aluminum sulfate) that coagulates and precipitates with much 
of the remaining phosphorus compounds.  The coagulated and precipitated phosphorus is 
then settled and wasted through the solids disposal process.  Chemical phosphorus 
removal will be utilized to reduce the effluent phosphorus to below the Utah DWQ 
Regulation of 1.0 mg/l. 

 
It should be noted that the City of Moab will be applying for an exception variance from the 
impending nutrient discharge regulations.  The requested exception will be based upon the 
expected minimal impact on water quality in the Colorado River caused by effluent discharged 
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from the Moab WRF.  The exception variance would eliminate the phosphorus standards from 
the Moab WFF discharge permit requirements.  However, the City believes that it is prudent that 
the any major wastewater treatment facility upgrade or new construction project be capable of 
biological nutrient removal, whether or not permit standards require that level of treatment.  It is 
estimated that biological nutrient removal would reduce the phosphorus concentration in the 
effluent to 1.0-3.0 mg/l.  
 

EVALUATED TREATMENT PROCESSES 

Two treatment processes were identified for the Moab Treatment Facility. These processes 
include Oxidation Ditch and Sequencing Batch Reactors.  The following paragraphs briefly 
describe each of these processes. 

 
Oxidation Ditch 
An oxidation ditch (Ox-Ditch) is a modified activated sludge biological treatment process that 
uses a continuous loop reactor.  Oxidation ditches were developed originally in the Netherlands 
and designed to operate in the extended aeration activated sludge mode which requires longer 
hydraulic and solids retention times and more oxygen than conventional active sludge systems.  
These systems were introduced widely in the United States and in Utah specifically, and 
designed according to extended aeration process parameters.  Over time those parameters have 
migrated toward conventional activated sludge values and loadings, resulting in increased 
performance. 
The Ox-Ditch process may accomplish a certain amount of denitrification internally, but the 
majority of the denitrification takes place in separate basins or zones where low oxygen (anoxic) 
conditions exist.  Biological phosphorous removal capability is generally provided by use of 
separate anaerobic basins prior to the Ox-ditch.  Separation of biosolids by gravity sedimentation 
from the effluent to be disinfected and discharged is accomplished in separate clarifiers. 

Sequencing Batch Reactor 
Sequencing batch reactors (SBR) can operate in either a continuous or semi-continuous batch 
mode and creates differing reactor conditions sequentially in a single basin (commonly with two 
or more parallel basins) by a series of fill, anaerobic react, aerobic react, anoxic react, settle and 
decant/discharge and solids wasting cycles.  A holding basin to equalize flows for disinfection is 
also be provided.  Aeration, mixing and inflow are turned on and off during the different periods 
as required to help create the desired process conditions.  The basins are typically square or 
rectangular, as opposed to looped reactors, and employ extensive common wall construction.  
However, the basic aerobic, anoxic and anaerobic processes are similar between the two 
approaches, and the resulting performance results are comparable.  Only one SBR type plant has 
been installed in Utah.  Oxidation ditches have found wider use, possibly due moderate land 
prices and greater availability that favor their larger footprint and other factors.  However, 
sequencing batch reactors represent a suitable and cost-effective alternative that would provide 
excellent service for Moab. 

Common Features 

A number of proposed treatment plant features and equipment will be similar or identical for the 
two process alternatives.  Detailed information regarding these facilities including individual 
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capacities, sizes, performance, materials, etc. will be developed and/or confirmed during the 
design phase of the work authorized following this study.  The items are given in Table 1 below.   
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Table 1 
Wastewater Treatment Plant Features Common to the Alternatives 

Facility Process or Equipment Comments 

Headworks 
• Mechanical screens (6 mm) and screenings washing and 

compacting, conveying and disposal equipment 
• Mechanical grit removal, classifying, washing, 

conveying and disposal 
• Parshall flume with flow measurement and recording 
• Septage receiving facility 

Grit and screenings 
loaded to a truck or 
dumpster for landfill 
disposal 

Influent Pumping 
Station 

Non-clog type wastewater pumps with flow matching 
control operation 

 

Chemical Addition for 
P Removal 

Aluminum or iron salt storage, metering, injection and 
mixing 

If required 

Filtration Cloth filters If required 

Disinfection Low pressure high output UV  

Utility Water Pumping 
Station 

High efficiency vertical turbine pumps with filter/strainer  

Biosolids Holding 
Basin 

Coarse bubble aeration for mixing and freshening.  Decant 
capability. 

 

Biosolids Dewatering 
Facility 

• Polymer storage, dilution, activation, metering, injection 
and mixing 

• Biosolids pumping/metering 
• Mechanical biosolids dewatering 
• Dewatered biosolids conveying, storage and disposal 

Dewatered biosolids 
loaded to a truck or 
dumpster for landfill 
disposal 

Standby Power 
Engine-Generator Set 

Diesel powered unit with self-contained fuel tank and 
outdoor enclosure.  24-hr. capacity. 

Capacity to operate 
essential facilities 

Administration 
Building 

Office, small meeting room, control/media room with 
printer, fax, computer and file storage, restroom, shower. 

 

Maintenance and 
Electrical Building 

Tools, supplies and parts storage, work area, single vehicle 
bay, plant electrical center 

 

Civil/Site 
Improvements 

• Influent sewer, yard piping, utilities 
• Access roads 
• Grading, drainage, flood prevention 
• Low maintenance landscaping 
• Security fencing, signage 
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Several of the facilities listed in the above table require or typically require a building, cover or 
enclosure to house equipment for purposes of security, odor and noise control, aesthetics and 
protection of staff and equipment from the elements.  For larger plants this is often accomplished 
using different buildings for each process area and creation of a compound or campus situation.  
However, for a facility such as the size and capacity of the new Moab WWTP, it is more cost 
effective to combine these facilities into a limited number of buildings and similar structures, and 
in so doing also simplify operation and maintenance requirements with the various elements 
being grouped together and more closely at hand.  This consolidation approach will be 
implemented wherever it can provide reasonable economic and/or operational benefit for the 
City. 

Environmental Evaluation 

Construction of new treatment plant facilities on the proposed site requires a NEPA study which 
has been accomplished.  The environmental impact of the two alternatives processes is believed 
to be equal.  A new wastewater treatment plant for Moab will generate a higher quality effluent 
that has lower concentrations of BOD5, TSS, chlorine and nitrogen and phosphorous compounds 
as compared to the existing plant and the current effluent quality. 

COMPARISON OF ALTERNATIVES 

General 

As described above, a number of features and facilities planned for the new Moab WWTP are 
common to both alternatives and will be provided irrespective of the recommended core 
wastewater treatment process.  These elements will not be included in the examination since their 
impact is similar and does not sway the outcome.  The following Tables 2 and 3 present the items 
that are considered unique to their respective individual process.  Instrumentation, electrical 
power and controls for equipment are assumed as required and are not specifically listed. 
 

Table 2 
Process Elements Unique to the Oxidation Ditch Alternative 

Facility Process or Equipment 
Bioreactors • Anaerobic, anoxic and aerobic basins 

• Aeration (typically diffusers and blowers or mechanical 
aerator/mixers) 

• Mixers for anaerobic and anoxic basins 
• Recycle pumps (if required) 

Secondary Clarifiers Circular, center feed, peripheral withdrawal, 12 ft. min. SWD, 
energy dissipating inlets, Stamford baffles, sludge 
collection/removal mechanisms, scum collection/removal systems 
and algae prevention systems 

RAS/WAS Pumping Station • Return activated sludge pumps 
• Waste activated sludge pumps 

Blower Building or 
Enclosure 

Blowers (if required, depending on selected aeration technology) 
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Table 3 
Process Elements Unique to the Sequencing Batch Reactor Alternative 

Facility Process or Equipment 
Bioreactors • Common basins for anaerobic, anoxic and aerobic processes 

• Aeration system 
• Mixing equipment 
• Decanting equipment 
• Sludge removal system 
• Recycle pumping (if needed) 
• Transfer pumping (if required) 

Equalization Basin • Single effluent basin to equalize effects of upstream sequencing 
bioreactor operation on UV disinfection system.  Some UV systems 
may not require equalization and which will be further considered 
during the design effort. 

• Transfer pumping (if required) 
Blower Building or 
Enclosure 

Blowers (if required, depending on selected aeration technology) 

 

Both Ox-Ditches and SBRs are offered as engineered process packages by a number of 
manufacturers who include their unique offerings of equipment, control systems, configuration, 
operating methods and requirements and other features.  This is common practice for smaller 
treatment plants for which a custom designed process likely would be more costly and without 
significant process performance, operational, efficiency or other advantages.  These 
manufacturers typically have furnished their respective systems for many years, with many 
installations and have extensive experience with varying treatment goals and requirements.  This 
experience should prove beneficial to Moab regardless of which system is recommended. 

Several manufacturers submitted proposals with their recommended processes, configuration and 
equipment for each alternative.  It is not within the scope of this study to consider in depth the 
various elements of each proposal and the associated advantages and disadvantages within each 
competing alternative.  Rather, the report separates and compares Ox-Ditches and SBRs on a 
selected representative basis in order to develop a perspective of the general benefits offered by 
each alternative.  This and related information will allow a process recommendation to be made 
which can be confidently implemented in the upcoming design phase.  At that time, differing 
manufacturer systems and equipment will be evaluated in greater detail for determination of a 
final selection for design, bidding and construction of the new facility. 

Process Loading and Performance Requirements.   
Plant capacity and load requirements used for this analysis for the Moab WWTP are shown in 
Table 4.  Influent sampling and analyses will need to be performed to confirm the alkalinity, 
VFAs, ammonia or TKN and total phosphorous concentration and any other questioned values 
prior to performing the final design.  The plant elevation is 4000 ft. AMSL. 
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Table 4 
Plant Capacity and Load Requirements 

Influent Criteria 20-Year Design 50-Year Expansion 
Peak Month Ave. Daily Sum. Flow 1.5 mgd 3.0 mgd 
Peak Month Ave. Daily Winter Flow 1.2 mgd 2.4 mgd 
Peak Hourly Flowrate 3.38 mgd 6.0 mgd 
Ave. Annual BOD5 Concentration 345 mg/l 345 mg/l 
Peak Month BOD5 Daily Load 5,035 ppd 10,070 ppd 
Ave. Annual TSS Concentration 325 mg/l 325 mg/l 
Peak Month TSS Daily Load 4,743 ppd 9,486 ppd 
Min./Ave./Max. Wastewater Temps. 11°/18°/27° C 11°/18°/27° C 
Min./Ave./Max pH 7.2/8.0/9.0 Units 7.2/8.0/9.0 Units 
Alkalinity Ample Ample 
VFAs Ample Ample 
Ammonia 40 mg/l 40 mg/l 
Total Phosphorous 8 mg/l 8 mg/l 

 
Projected effluent discharge permit requirements used for this analysis for the Moab WWTP are 
shown in Table 5.  Current and/or projected UPDES permit requirements will need to be 
confirmed prior to completing the final design. 

Table 5 
Projected Effluent Discharge Permit Requirements 

Parameter 
Monthly 

Ave. 
Weekly 

Ave. 
Min. Max. Comments 

BOD5 Conc. 25 mg/l - - - Current Permit 
BOD5 Removal 85% - - - Current Permit 
TSS Conc. 25 mg/l - - - Current Permit 
TSS Removal 85% - - - Current Permit 
E-coli 126/100 

ml 
158/100 ml - - Current Permit 

WET, Acute - - - LC50 >10% 
Effl. 

Current Permit 

Oil & Grease - - - 10 mg/l Current Permit 
pH - - 6.5 units 9.0 units Current Permit 
TDS <400 mg/l 

incr. 
- - - Current Permit 

TP (avg annual) 3.0 mg/l 
1.0 mg/l 

   (with variance) 
(w/o variance) 

TN 10.0 mg/l  - - Assumed Future 
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Oxidation Ditch   

An oxidation ditch proposal from Westech Engineering of Salt Lake City, Utah was used for 
analysis of this process alternative.  Several proposals were provided, and this one is used as a 
representation from that group.  Related information is provided in Table 6 and as follows and 
based on the capacity and performance requirements shown in Tables 4 and 5.  

 

Table 6 
Oxystream® Oxidation Ditch Partial Design Information 

Parameter Values @ 1.5 MGD ADF 
Effluent Conc. (mg/l) 
  BOD5 
  TSS 
  TN 
  TP 

 
10 
10 
10 

1 (with chemical) 
Process Parameters 
  SRT (days) 
  MLSS (mg/l) 
  Yield (lb./lb.) 
  AOR (lb. O2/day)  
  SOR (lb. O2/day) 
  Recycle Rate 
  RAS Rate 
  Mech. Aeration % (lb. O2/hp-hr.) 
  Aerobic Volume (MG) 
  Anoxic Volume (MG) 
  Anaerobic Volume (MG) 
  SVI (ml/g) 
  Ave. Clarifier Loading Rate (gpd/sf) 

 
16 

4000 
0.78 
7,475 
13,848 
4-6 Q 

0.5-1 Q 
3.8 

1.558 
0.309 
0.094 

100 or less 
400 or less 

Electrical Power (hp) 
  Aeration – Required/Provided 
  (4 aerators) 
 
Mixing 
- Anoxic (2 mixers) 
- Anaerobic (2 mixers) 

  Pumping 
- RAS (0.5 Q @ 20 ft. TDH) 
- Recycle 

  Clarifier Drives (2 drives) 
Total 

 
152/300 

 
 
 

10 
2 
 
5 

Internal 
1 

170 
Depths (ft.) 
  Bioreactors 
  – SWD 

 
 

14 
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Parameter Values @ 1.5 MGD ADF 
  – Total 
  Clarifiers 
  – SWD 
  – Total 

15.5 
 

12 
15.5 

Gross Surface Area (sf) 
  Bioreactors 
  Clarifiers (50 ft. dia.) 

  Total 

 
22,000 
4,000 
26,000 

Concrete Volumes (CY) 
  Bioreactors  
  Clarifiers 

  Total 

 
2,200 
400 

2,600 
Basic Process Equipment Costs 
(sales tax incl., not installed) 
  Bioreactors 
  Clarifiers 

  Total 

 
 

$700,000 
$200,000 
$900,000 

 
Sequencing Batch Reactor  

A sequencing batch reactor proposal from Aqua-Aerobic Systems, Inc. of Loves Park, IL was 
used for analysis of this process alternative.  Several proposals were provided, and this one was 
used as a representation from that group.  Related information is provided in Table 7 and as 
follows and based on the capacity and performance requirements shown in Tables 4 and 5. 

 
Table 7 

AquaSBR® Sequencing Batch Reactor Partial Design Information 

Values 1.5 MGD ADF 

Effluent Conc. (mg/l) 
  BOD5 
  TSS 
  TN 
  TP 

 
<25 (Est. 10) 
<25 (Est. 10) 

10 
1 (with chemical) 

Process Parameters 
  SRT (days) 
  HRT (days) 
  MLSS (mg/l) 
  Yield (lb./lb.) 
  AOR (lb. O2/day) 
  Air Flowrate (scfm) 
  F/M Ratio (lb./lb.) 
  Cycles/Day, Hrs./Cycle 

 
12.7 
0.973 
4500 
0.719 
7,963 
6,350 
0.099 
5, 4.8 

Electrical Power (hp) 
  Aeration Blowers –Req’d./Provided 
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Values 1.5 MGD ADF 

  (2 blowers) 
  Mixing (2 mixers) 
  Transfer Pumping (2 pumps) 

Average Power Used 

250/375 
20 
6 

145 
Gross Surface Area (sf) 
  Bioreactors (2) 
  Equalization Basin 

  Total 

 
15,000 
7,500 
22,500 

Bioreactor & EQ Basin Depth (ft.) 
– SWD 
– Total 

 
16 
18 

Concrete Volumes (CY) 
  Bioreactors 
  Equalization Basin 

  Total 

 
1200 
600 
1800 

Basic Process Equipment Costs 
(sales tax incl., not installed) 
  Bioreactors 
  Equalization Basin (assumed) 

  Total 

 
 

$850,000 
$50,000 
$900,000 

 

Treatment Performance Comparison of Alternatives 

As discussed previously, both the oxidation ditch and SBR treatment processes are modifications 
to the activated sludge process.  Each process has proven treatment reliability and demonstrated 
the ability to produced treated effluent that will meet or exceed the established design criteria.   
The following table summarizes the typical treatment performance for oxidation ditches and 
SBRs based upon review of manufacturer proposals and available literature. The performance 
projections were also confirmed during site visits to several treatment facilities utilizing each 
these technologies.  
 

  
Oxidation Ditch 

Sequencing Batch 
Reactor Design Criteria 

  Effluent Removal Effluent Removal Effluent Removal 
BOD5 10 mg/l 95% 10 mg/l 95% 25 mg/l 85% 
TSS 10 mg/l 95% 10 mg/l 95% 25 mg/l 85% 

Total N 10 mg/l 
 

10 mg/l 
 

10 mg/l 
 Total P 1 mg/l (w/ chem) 1 mg/l (w/ chem) 3 mg/l (w/ variance) 

1) Oxidation ditch performance includes an anaerobic selector.  
 
The oxidation ditch and sequencing batch reactor treatment processes provide similar treated 
effluent water quality.  There is no inherent treatment advantage of one system over the other.  
However, there are some potential operational advantages to sequencing batch reactors that 



Moab Water Reclamation Facility   Level II Antidegradation Review 
   

    
 

Page 16 of 24 

would benefit the City of Moab.  One of the advantages, includes the flexibility in treating 
organic spikes in the influent.  Moab WRF experiences high organic spikes when septage is 
discharged into the system.  The batch processes allows the operators flexibility in handling 
these high organic spikes, by modifying reactor aeration time as needed.   

Economic Comparison of Alternatives   

Both the oxidation ditch and sequencing batch reactor processes will provide the capacity and 
treatment performance required to meet increasing demands and conform to projected effluent 
permit requirements.  Table 8 contains pertinent information for the two process facilities for 
side-by-side comparison of size, power and other cost-related parameters. 
 

Table 8 
Process Facility Comparison for 1.4 MGD ADF 

Parameter Oxidation Ditch* Sequencing Batch Reactor** 
Total Hydraulic Volume (MG) 2.40 2.41 
Max. Basin Depth (ft.) 15.5 18 
Gross Area (sf) 26,000 22,500 
Lineal Wall Footage (lf) 1,550 850 
Concrete Volume (CY) 2,600 1,800 
Ave. Power Required (hp) 170 145 
Equipment Cost $900,000 $900,000 

*Includes bioreactors and clarifiers 
**Includes bioreactors and EQ basin 
 

In every case, except for basin depth, the SBR process facility appears to exhibit equal or smaller 
quantities and related costs compared to the Ox-Ditch option.  A significant difference shown is 
the estimated additional cost for reinforced concrete installation for the ox-ditch facilities of 800 
CY.  This difference is due to the basin configurations, with thinner wall sections due to circular 
design, etc.  Additional costs for excavation, backfill and dewatering for the Ox-Ditch facility 
would also accrue.  Costs for a RAS/WAS pumping station must be added. 

Table 9 
Estimated Treatment Plant Construction Costs at 1.4 MGD ADF 

Facility Ox-Ditch System SBR System Cost 
Headworks w/ CMU Building $     1,230,000 $      1,230,000 
Influent Pump Station $        264,000 $         264,000 
SBR Bioreactors -- $      2,210,000 
Flow EQ Basin -- $         530,000 
Blower Building (CMU) -- $         135,000 
Ox-Ditch Bioreactors $     2,780,000 -- 
Secondary Clarifiers $        670,000 -- 
RAS/WAS Pump Station (CMU Bldg.) $        279,000 -- 
UV Disinfection (CMU Building) $        405,000 $        405,000 
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Utility Water Pump Sta. $        142,500 $        142,500 
Biosolids Holding Basin $        295,000 $        295,000 
Biosolids Dewatering (CMU Building) $        600,000 $        600,000 
Administration Building $       187,500 $        187,500 
Maintenance Building $       240,000 $        240,000 
Flood Protection $       250,000 $        250,000 
Yard Piping, Utilities & Site Improvements $       500,000 $        500,000 
Electrical Power & Control System $       900,000 $        900,000 
Standby Electrical Generator $       100,000 $        100,000 
Demolition of Existing Facilities $       150,000 $        150,000 

Totals $  8,993,000* $  8,139,000* 
*Contingencies, engineering, legal, financial, administration, easements, rights of way and 
property costs are not included. 
 
General cost reducing assumptions that are inherent with the above estimates are as follows. 

• Odor control systems not provided 
• Turf grass landscaping only 
• Concrete curbs, gutters or sidewalks not provided 
• Asphalt paving only from main road to Administration Building.  All other roads and 

paths to be gravel. 
• Pre-engineered metal canopy for UW pumps 
• Pre-engineered metal building(s) for Administration and Maintenance.   Plant 

electrical center included in Maintenance Building.  These may all be combined into a 
single building.  UV disinfection building may be changed from CMU to a pre-
engineered metal building. 

• Engine generator with outdoor enclosure and integral fuel storage 
• Submersible type pumping systems are used where applicable 
• Intermediate and final pump stations are not required 
• Plant security system not provided 
• CMU buildings to be colored, smooth face with flat membrane roofs.   Headworks 

and Biosolids Dewatering Buildings may be combined.  Blower Building and 
RAS/WAS Pump Station may be combined. 

Typical operation and maintaince costs are similar for both options.  The only difference 
between the two options is power consumption.  Power requirements for the ox-ditch 
process (excluding the RAS/WAS Pump Station) are higher than the SBR system.  The 
power consumption the ox-ditch process alone (excluding common treatment demands) is 
estimated at 170 Hp continuously.  The SBR process is estimated to use 145 Hp 
continuously.   
 
The following table summarizes the 20-yr life cycle costs for the two options. 
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Table 10 
Present Worth Cost Estimate 

 Ox-Ditch System SBR System 
Initial Capital Cost $ 8,993,000 $ 8,139,000 
Common Annual O&M $ 500,000 $ 500,000 
Treatment Power Cost $ 100,100 $ 85,400 
20 Yr Net Present Cost $20.6 million $19.5 million 
   
SBR NPV Cost Savings  $ 1.1 million Savings 

• Based upon 3% inflation and 3% interest.  
 
The SBR system estimated costs result in $854,000 capital savings over the Ox-Ditch 
system, and $1.1 million savings in 20-year net present worth costs.  Based on both capital 
and operating costs, the SBR process facilities are less expensive than the comparable Ox-
Ditch facilities and would be preferred.  The spread between the two options is due to the 
differences in cost of the bioreactors and related facilities including clarifiers, RAS/WAS 
pump station, flow EQ basin and blower building.  
 

Non-Economic Comparison of Processes  

Non-economic factors that can affect selection of the preferred treatment process for the new 
Moab facility include noise, traffic, odor, appearance, environmental impacts, simplicity and 
ease of operation, maintenance and repair/replacement requirements and familiarity and wide use 
in Utah and implementability.  The capital and operating cost comparison is shown above. 
 
Table 11 presents the identified non-economic criteria and ratings on a 10-point scale based on 
judgments regarding how well each facility performs against the other.  The higher rated facility 
receives full credit for the individual factor and the lower rate facility receives a reduced rating.  
Ties result in the maximum rating for each. 

 
Table 11 

Non-Economic Comparison of SBR and Ox-Ditch Systems 

Factor 
Oxidation 

Ditch 
SBR 

Noise 10 10 
Traffic 10 10 
Odors 10 10 
Appearance 10 10 
Environmental 10 10 
Familiarity and Wide Use in Utah 10 6 
Simplicity – Ease of Operation 10 9 
Maintenance and Repair Requirements 10 9 
Implementability 10 10 
Process Flexibility  7 10 
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Totals Points 97 94 
 

Over half of the factors are rated equal between the two facilities, and the Ox-Ditch system 
receives the maximum rating in each category.  The low rating for the SBR system in 
“Familiarity and Wide Use in Utah” is due to the fact that only one other similar system is 
known to exist in the state, but Ox-Ditches have been used extensively for over 30 years, with 
numerous installations.  Lower scores in both the “Simplicity-Ease of Operation” and 
“Maintenance and Repair/Replacement Requirements” also stem in part from the limited number 
of installations in Utah and relative uncertainties regarding these issues. 

On the basis of the non-economic ratings, the Ox-Ditch treatment facility cwould be preferred, 
but based on capital and operating costs, the SBR facility is the more desirable option.  The net 
present worth advantage of over $1M for the SBR system argues strongly in favor of that system, 
but the extensive successful use of Ox-Ditches for many years in Utah gives that technology an 
edge. 

 
FINAL SELECTION 

General   

Sequencing batch reactors and oxidation ditches were verified as viable options for meeting the 
Moab current and future wastewater treatment requirements.  The Facilities Master Plan 
identified conceptual costs and advantages/disadvantages for each biological treatment option.  
Subsequently, Moab City and BC&A staff visited several treatment facilities that utilized both of 
these treatment options.  Based upon information and impressions from these visits, and the 
lower estimated construction and long term life cycle costs associated with SBRs, this 
technology was selected as the biological treatment process for the proposed Moab WWTP. 

SBRs accomplish all of the biological treatment for removal of BOD5, TSS, ammonia and 
nitrogen and phosphorus nutrients in a single pair of reactors that operate in parallel.  The SBRs 
operate in sequential fill, react, settle and decant stages, with the cycles for the two basins offset 
so that the different stages do not overlap.  With all the biological (and physical settling and 
removal) treatment occurring within single parallel basins, the need for secondary clarifiers is 
eliminated, and costs for equipment, concrete structures, civil/site improvements and related 
items are reduced.  Operating costs are also lower due to reduced aeration, mixing and pumping 
requirements. 
 
Proposals were originally submitted by several SBR manufacturers, and that larger field was 
reduced to two vendors based on their respective experience in designing and furnishing this type 
of equipment and process, and upon the equipment types and technologies used in their systems.  
Sanitaire, a Xylem brand, and Aqua-Aerobic Systems, Inc. both submitted second proposals 
based on updated design, performance, experience and technical requirements.  The remaining 
SBR suppliers were eliminated from further consideration as they did not meet the more 
stringent requirements. 
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Evaluation of Proposals 

The revised proposals contained process design and sizing calculations for the respective SBR 
systems, basin layouts and volumes, equipment selections and configurations, technical data, and 
pricing information.  Both round and rectangular or square basins were included in the proposals 
as requested in the revised RFP.  The two SBR processes differ in that the Sanitaire ICEAS 
(Intermittent Cycle Extended Aeration System) process allows wastewater flows into both of its 
parallel basins continuously during all cycle stages.  The AquaSBR system uses a true batch 
approach that does not allow flow to enter the basins when they operate in certain stages.  For 
purposes of the evaluation, the processes were considered equivalent in performance since each 
manufacturer has a large number of successful installations that have operated over many years.  
Table 12 provides information for comparison from both proposals. 
 

Table 12 
Information Summary from SBR Proposals 

 Initial Cost1 Annual Power Cost Net Present Worth2 
 Square/Rect. 

Tanks 
Round 
Tanks 

Square/Rect. 
Tanks 

Round 
Tanks 

Square/Rect. 
Tanks 

Round 
Tanks 

AquaSBR $1,655,800 $1,506,300 $110,179 $110,179 $2,919,553 $2,770,053 
ICEAS SBR $1,665,300 $1,447,300 $82,749 $82,749 $2,614,431 $2,396,431 

1Includes equipment, installation and concrete basins 
26% interest for 20 years, PWF = 11.47 

 
The differences in initial costs for the comparable basin configurations between the two vendors 
was 4% or less.  However, power costs for the Sanitaire ICEAS SBR system were lower due to 
higher aeration efficiencies and reduced blower operating requirements.  This difference is also 
reflected in the net present worth figures that favor the ICEAS system.  However, the AquaSBR 
system offers a labor and time saving maintenance feature and advantage regarding aeration 
diffuser inspection and replacement tasks which helps offset the power savings of the other 
system.  Both systems use fine bubble EPDM membrane rubber diffusers to distribute air/oxygen 
into the wastewater.  These diffusers foul and age and fail over time and require periodic 
inspection and cleaning to assure continued efficient operation, and must be replaced on a typical 
5-10 year schedule.  A recommended inspection interval is 1-2 years. 
 
The Sanitaire ICEAS disk type membrane diffuser system is permanently fixed to the floor of the 
concrete basin which must be drained for inspections and entered by operators for diffuser 
cleaning and replacement.  However, due to the full floor coverage of the diffusers, a relatively 
high aeration efficiency is achieved.  The AquaSBR fine bubble diffusers are tube type 
membrane units assembled into panels and installed around the perimeter of the concrete basins.  
Because they do not provide full floor coverage, aeration efficiency is lower and blower 
operating requirements and energy usage are greater.   
 
However, the AquaSBR diffuser panels are designed for individual removal from the basins via a 
mechanical hoist system for inspection, cleaning and replacement.  The basins do not require 
draining and operators are not required to enter them to service the diffusers or address any other 
maintenance requirements associated with the SBRs.  The SBRs continue operating normally as 
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each panel is removed and replaced.  Diffusers in each panel can be easily inspected, cleaned and 
replaced as needed by operators working from a walkway situated above and around the basin. 

 
Results and Recommendations  

The field visits to operating facilities of each vendor were conducted in order to observe and 
understand the differences, advantages and disadvantages of each system so that City staff could 
help identify the factors most significant to them in deciding between these two excellent 
systems. 
 
Ultimately it was determined that the AquaSBR system was preferred due in part to the 
removable aeration panel system.  This feature was important to Moab City personnel who 
operate with limited human resources and may lack sufficient staffing to dedicate personnel to 
the periodic task of aerator inspection, cleaning and replacement when this work is done.  The 
removable panels allow a single operator to remove, inspect, repair, replace and reinstall 
diffusers without taking a basin out of service or entering it.  The function can be accomplished 
periodically, one panel at time, in order to proactively maintain desired aerator function as part 
of a good preventative maintenance program. 
 
The other primary deciding factor in favor of the Aqua-Aerobic system was their customer 
service program which was perceived to be superior to that offered by Sanitaire.  Operations 
personnel at both of the AquaSBR plants were highly complementary of the Aqua-Aerobic 
customer service and indicated that their responsiveness and helpfulness were very important to 
ongoing operations and maintenance at their respective facilities.  This input was provided by 
operators without prompting by Moab staff or Aqua-Aerobic representatives.  It appeared to be a 
well-organized and staffed formal service department that provided 24-hours/day service and 
support by qualified process and electrical engineers.  Although Sanitaire also offered a similar 
service, it did not appear to be as well organized or possibly as responsive.  Operators at the 
Sanitaire ICEAS plant that was visited did not offer comment on their customer service. 
 
 
The following paragraphs provide information regarding Part E4.  The following 
alternatives were evaluated based upon feasibility and affordability: 
 
A. Pollutant Trading 

 
No viable pollutant trading options were identified or evaluated. 
 

B. Water Recycle and Reuse 
 

Moab City does not have infrastructure or other facilities necessary for reuse of treated 
effluent.  These facilities include tertiary treatment processed, effluent storage, 
distribution systems, and pump stations. Construction of such facilities would be costly 
and prohibitive 
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C. Land Application 
 

Potential requirements to store large quantities of effluent over the non-irrigation season 
related to land application, limited space available in the area for that purpose, impacts on 
local residents and the judged high cost for construction of those facilities resulted in 
elimination of this process alternative. 

 
D. Connection to Other Wastewater Treatment Facilities 

 
No other sufficient wastewater treatment facilities exist in Moab, nor within 60 miles in 
any direction.  The Moab WWTP is the sole regional facility for that area. 
 

E. Upgrade to Existing Facility  
 

Upgrades to the existing facility were evaluated as part of the Facilities Master Plan 
Update.  The evaluation determined that upgrades to the existing facilities, necessary to 
meet future requirements, would be more costly than construction of new facility.  
 

F. Total Containment 
 

Total containment for the wastewater flows from Moab would require even larger storage 
ponds than for land application discussed above.  Limited space, impacts on local 
residents and potential high costs for this alternative were cause for its elimination. 
 

G. Improved Operation and Maintenance of Existing Treatment Systems 
 

Staff at the Moab WWTP operate that aged facility to meet existing effluent permit 
standards under current flow and loading conditions that are challenging given the 
continuing increases in these parameters and the limited capacity and operability of the 
plant.  The condition and process capability of the existing facility are insufficient to 
meet future capacity and performance requirements; thus improved operation and 
maintenance was not considered as a viable long-term approach to meeting these 
requirements.  Addition of chemical precipitants was recommended to increase removals 
of BOD5 and TSS in the short term to help meet discharge permit standards, but is not 
considered to be a cost-effective long term solution, nor would it help reduce ammonia or 
other nitrogen compounds. 
 

H. Seasonal or Controlled Discharge Options to Minimize During Critical Water Quality 
Periods. 
 

No seasonal or controlled discharge options were identified or evaluated.  Municipal 
wastewater flows discharge to treatment facility on a continual basis and which cannot be 
reasonably limited or regulated. 
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I. New Construction 

 
Construction of a new treatment facility has been determined as the best alternative for 
Moab City to meet it current and future wastewater treatment needs.  The new facility is 
the least cost alternative for meeting current and future water quality regulations.  
 
 

J. No Discharge 
 

Eliminating discharge to the Colorado River would require another discharge options 
such as land application or water reuse.  These other discharge options would require 
significant additional facilities and have been determined to be too costly. 

K. Water Conservation 
 

Water conservation takes place in Moab City by use of low flush toilets and water 
limiting sinks, showers and similar plumbing devices and appliances.  The result of these 
uses is demonstrated by the higher strength concentrations of wastewater constituents 
found in the current sewage flows.  No additional water conservations measures were 
identified or evaluated. 

 
L. Alternative Discharge Locations or Alternative Receiving Waters 

 
1. Alternative Discharge Locations.  The location of the existing outfall from the 

WWTP to the Colorado River is situated at the bank of the river approximately 
1800 lineal feet from the plant, which is a reasonable, economical and effective 
outlet for the effluent.  A change in this location to another point on the river may 
be justified on the basis of the condition of the existing line and which may also 
enhance effluent mixing and dispersion.  The existing discharge is located on a 
side channel that is separated from the main river flow by a permanent, large 
sandbar island, and mixing and dispersion may be more limited there.  A 
relocated outfall line upstream from the island where the effluent is better exposed 
to the main flow could improve mixing and dispersion, but would be costly to 
construct (about 2500 lineal feet) and require additional environmental permitting 
and easements. 
It should be noted that The Nature Conservancy has contacted the City of Moab in 
regard to utilization of the treated effluent within the Matheson Wetlands.  Moab 
is not obligated to provide the effluent to the Nature Conservancy.  However, the 
City may consider allowing The Nature Conservancy to utilize the effluent if 
there are no additional treatment or conveyance expenses to the City.  Initial 
discussions with DWQ has indicated that discharge to the Matheson Wetlands 
would require lower ammonia limits and more stringent WET testing.  Moab will 
continue to discuss this possibility with The Nature Conservancy; however, there 
is a significant number of potential contractual aspects that need to be resolved in 
order to determine if this is a viable discharge location.  Some of these contractual 
aspects that need to be resolved include; effect on water rights ownership, cost of 
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additional treatment and operations, future discharge flow obligations, increase 
water quality requirements, etc.  Discharge to the Matheson Wetlands does not 
appear viable at this time due to the many potential contractual and cost 
unknowns.  

2. Alternative Receiving Waters.  No other viable receiving waters are known to 
exist in the area except for local creeks that discharge nearby into the Colorado 
River.   Any discharges to these creeks likely would be required to meet higher 
effluent quality standards compared to the river, and construction of a 1,750 foot 
outfall to the nearest creek (Mill Creek) would be costly. 
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Utah Division of Water Quality 

ADDENDUM 

Statement of Basis 

Wasteload Analysis for Treatment Plant Upgrade - PRELIMINARY 

 

Date:   July 28, 2015 

 

Facility:  Moab POTW 

UPDES No. UT0020419  

 

Receiving water:  Colorado River (1C, 2A, 3B, 4) 

 

This addendum summarizes the wasteload analysis that was performed to determine water 

quality based effluent limits (WQBEL) for this discharge. Wasteload analyses are performed to 

determine point source effluent limitations necessary to maintain designated beneficial uses by 

evaluating projected effects of discharge concentrations on in-stream water quality. The 

wasteload analysis also takes into account downstream designated uses (UAC R317-2-8). 

Projected concentrations are compared to numeric water quality standards to determine 

acceptability. The numeric criteria in this wasteload analysis may be modified by narrative 

criteria and other conditions determined by staff of the Division of Water Quality. 

 

Discharge 

Outfall 001: Located at latitude 38°34'40" and longitude 109°34'47". The discharge is through a 

2,000-lineal-foot, 18-inch diameter reinforced concrete pipeline to the Colorado River.  

 

The design flow for the treatment plant is 1.75 MGD maximum monthly average and 3.38 MGD 

maximum daily discharge, as provided by the permittee.  The design discharge was used for this 

wasteload analysis. 

 

Data obtained from 2004-2014 for sampling site 4956550 Moab WWTP was used to characterize 

the temperature, pH and hardness of the effluent. 

 

Receiving Water 

The receiving water for the discharge is the Colorado River, which per UAC R317-2-13.1 has 

designated uses of 1C, 2A, 3B, and 4.   

 

• Class 1C - Protected for domestic purposes with prior treatment by treatment processes as 

required by the Utah Division of Drinking Water. 

 

• Class 2A - Protected for frequent primary contact recreation where there is a high likelihood of 

ingestion of water or a high degree of bodily contact with the water. Examples include, but are 

not limited to, swimming, rafting, kayaking, diving, and water skiing. 

 

• Class 3B - Protected for warm water species of game fish and other warm water aquatic life, 

including the necessary aquatic organisms in their food chain. 
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• Class 4 - Protected for agricultural uses including irrigation of crops and stock watering. 

 

The critical flow for the wasteload analysis was considered the lowest stream flow for seven 

consecutive days with a ten year return frequency (7Q10).  Flow records from USGS stream gage 

# 09180500 - COLORADO RIVER NEAR CISCO, UT, for the period 1913 – 2010 was 

obtained.  The 7Q10 was calculated using the EPA computer software DFLOW V3.1b.  

 

7Q10 Flow (Annual) = 1,220 cfs 

 

Data obtained from 2004-2014 for sampling site 4957000 Colorado River at US191 Crossing 

Near Moab was used to characterize background water quality conditions. 

 

Mixing Zone 

The allowable mixing zone is 15 minutes of travel time for acute conditions, not to exceed 50% 

of stream width, and 2,500 feet for chronic conditions, per UAC R317-2-5.  Water quality 

standards must be met at the end of the mixing zone. Individual mixing zones may be further 

limited or disallowed in consideration of the following factors in the area affected by the 

discharge: Zone of passage for migrating fish or other species (including access to tributaries). 

 

Mill Creek confluence with the Colorado River is approximately 1,400 feet downstream of the 

Moab POTW outfall pipe.  Therefore, in consideration of potential fish migration concerns 

between Mill Creek and Colorado River, the acute mixing zone is limited to 1,400 feet 

(calculated to be 10.2 minutes travel time). 

 

Dilution Factor 

The EPA Region 8 stream mixing zone analysis (STREAMIX1, 1994), was used to determine 

the plume width and mixed flow rate for both acute and chronic conditions.  A rectangular 

channel with a width of 300 feet, channel slope of 0.001 feet/feet, and roughness coefficient of 

0.030 was assumed for channel geometry.  Mannings equation was used to solve for the flow 

depth (1.8 feet) and velocity for the 7Q10 flow. 

 
Table 1: Summary of plume characteristics at mixing zone boundary. 

Criteria 
Distance to End of 

Mixing Zone (feet) 

Plume Width Flow Dilution 

Factor feet % of River cfs 

Acute 1,400 35.4 11.6 142 62:1 

Chronic 2,500 49.1 16.2 198 86:1 

 

 

Parameters of Concern 

The potential parameters of concern for the discharge/receiving water identified were total 

dissolved solids (TDS), total suspended solids (TSS), and ammonia, as determined in 

consultation with the UPDES Permit Writer.  
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TMDL 

The Colorado River from Green River confluence to Moab was listed as impaired for selenium 

according to the 2010 303(d) list.  The receiving water does not have an approved TMDL for any 

parameters. 

 

WET Limits 

The percent of effluent in the receiving water in a fully mixed condition, and acute and chronic 

dilution in a not fully mixed condition are calculated in the WLA in order to generate WET 

limits.  The LC50 (lethal concentration, 50%) percent effluent for acute toxicity and the IC25 

(inhibition concentration, 25%) percent effluent for chronic toxicity, as determined by the WET 

test, needs to be below the WET limits, as determined by the WLA.  The WET limit for LC50 is 

typically 100% effluent and does not need to be determined by the WLA.   

 
Table 2: WET Limits for IC25 

Season 
Percent 

Effluent 

Annual 1.4% 

 

 

Effluent Limits 

Effluent limits for pollutants were determined using a mass balance mixing analysis (UDWQ 

2012). The mass balance analysis is summarized in Appendix A. 

 

The water quality standard for chronic ammonia toxicity is dependent on temperature and pH, 

and the water quality standard for acute ammonia toxicity is dependent on pH.  The analysis to 

determine the ammonia criteria is summarized in Appendix B.  

 

Due to the high dilution factor, secondary standards for BOD5 were considered sufficiently 

protective to meet instream criteria for DO.  

 
Table 3: Water Quality Based Effluent Limits Summary 

Effluent Constituent 
Acute Chronic 

Standard Limit Averaging Period Standard Limit Averaging Period 

Flow (MGD)  3.38 1 day  1.75 30 days 

Ammonia (mg/L)   

1 hour 

  

30 days 

Summer (Jul-Sep) 2.9 210 1.1 75 

Fall (Oct-Dec) 1.3 94 1.2 83 

Winter (Jan-Mar) 3.0 218 1.7 122 

Spring (Apr-Jun) 2.5 180 1.7 121 

BOD5 (mg/L) N/A 35 7 days N/A 25 30 days 

Dissolved Oxygen (mg/L) 3.0 5.0 Minimum 5.0 5.0 30 days 
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Antidegradation Level I Review 

The objective of the Level I ADR is to ensure the protection of existing uses, defined as the 

beneficial uses attained in the receiving water on or after November 28, 1975.  No evidence is 

known that the existing uses deviate from the designated beneficial uses for the receiving water.  

Therefore, the beneficial uses will be protected if the discharge remains below the WQBELs 

presented in this wasteload. 

 

The pollutant concentration and load from the facility is being increased under the proposed 

treatment plant upgrade; therefore, a Level II Antidegradation Review (ADR) is required for this 

discharge.  

 

Prepared by: Nicholas von Stackelberg, P.E. 

Standards and Technical Services Section 

 

Documents: 

WLA Document: moab_potw_upgrade_wla_2015.docx 

Analysis: moab_potw_upgrade_wla_2015.xlsx 

 

References: 

Utah Wasteload Analysis Procedures Version 1.0. 2012. Utah Division of Water Quality. 

 

 
 



WASTELOAD ANALYSIS [WLA] Date: 7/28/2015

Appendix A: Mass Balance Mixing Analysis  for Conservative Constituents

Discharging Facility: Moab WWTP

UPDES No: UT-0020419

Permit Flow [MGD]: 3.38 Annual Max. Daily 

1.75 Annual Max. Monthly

Receiving Water: Colorado River

Stream Classification: 1C, 2B, 3B, 4 

Stream Flows [cfs]: 1220 Summer Critical Low Flow

197 Chronic

142 Acute

Fully Mixed: NO

Acute River Width: 11.6% Plume Model Used

Chronic River Width: 16.2% Plume Model Used

Modeling Information

     A simple mixing analysis was used to determine the effluent limits.

     All model numerical inputs, intermediate calculations, outputs and graphs are available for

     discussion, inspection and copy at the Division of Water Quality.

Effluent  Limitations

     Current State water quality standards are required to be met under a variety of conditions including

     in-stream flows targeted to the 7-day, 10-year low flow (R317-2-9).  

     Other conditions used in the modeling effort reflect the environmental conditions expected

     at low stream flows. 

Effluent Limitations for Protection of Drinking Water (Class 1C Waters)

     No dilution in unnamed irrigation ditch.

Dissolved Metals (ug/L) Standard Background Limit

Arsenic 10.0 1.30 246

Barium 1000 140.60 24,275

Beryllium 4.0 2.68 39.7

Cadmium 10.0 0.10 278

Chromium 50.0 2.00 1,350

Lead 15.0 0.20 416

Mercury 2.0 0.2 51

Selenium 50.0 2.20 1,345

Silver 50.0 0.5 1,391

Inorganics (mg/L) Standard Background Limit

Bromate 0.01 0.007 0.10

Chlorite 1.0 0.67 9.9

Fluoride 1.4 0.94 13.9

Nitrate 10.0 0.51 267

Maximum Concentration

Maximum Concentration
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Radiological (pCi/L) Standard Background Limit

Gross Alpha 15.0 10.1 149

Gross Beta 4.0 2.7 39.7

Strontium 90 8.0 5.4 79

Tritium 20000 13400 198749

Uranium 30.0 20.1 298

     Bacteriological Standard

E. coli (30 Day Geometric Mean) 206 (#/100 mL)

E. coli (Maximum) 668 (#/100 mL)

Effluent Limitations for Protection of Recreation (Class 2B Waters)

     Physical

     Parameter Maximum Concentration

pH Minimum 6.5

pH Maximum 9.0

Turbidity Increase (NTU) 10.0

     Bacteriological Standard

E. coli (30 Day Geometric Mean) 206 (#/100 mL)

E. coli (Maximum) 668 (#/100 mL)

Effluent Limitations for Protection of Aquatic Wildlife (Assumed Class 3B Waters)

     Temperature (deg C) Maximum

Instantaneous 27.0

Change 4.0

     pH Concentration

Minimum 6.5

Maximum 9.0

     Dissolved Oxygen (mg/L) Standard Limit

Instantaneous Minimum 5.0 5.0

7-day Average Minimum 6.0 6.0

30-day Average Minimum 5.5 5.5

     BOD5 (mg/L) Standard Limit

7-day Average N/A 35.0

30-day Average N/A 25.0

     Ammonia-Total (mg/L)

Chronic (30-day ave) Acute (1-hour ave)

Season Standard Background Limit Standard Background Limit

Summer 1.1 0.07 75.2 2.9 0.07 210.2

Fall 1.2 0.07 83.2 1.3 0.07 94.3

Winter 1.7 0.07 121.8 3.0 0.07 218.5

Spring 1.7 0.07 121.4 2.5 0.07 180.2

Inorganics Chronic Standard (4 Day Average) Acute Standard (1 Hour Average)

Parameter Standard Standard

     Phenol (mg/L) 0.010

     Hydrogen Sulfide (Undissociated) [mg/L] 0.002

Maximum Concentration
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   Metals-Total Recoverable

Chronic (4-day ave) Acute (1-hour ave)

Parameter Standard
1

Background Limit Standard
1

Background Limit

Aluminum (µg/L) N/A
3

19.0 N/A 750 19.0 20,548

Arsenic (µg/L) 150 1.3 10,994 340 1.3 9,513

Cadmium (µg/L) 0.6 0.10 34.8 6.5 0.10 180

Chromium III (µg/L) 11.0 2.0 667 16.0 2.0 395

Chromium VI (µg/L) 199 2.0 14,602 1534 2.0 43,014

Copper (µg/L) 25.2 2.7 1,663 42.0 2.7 1,106

Cyanide (µg/L)
2

5.2 3.5 130 22.0 3.5 523

Iron (µg/L) 1000 27.0 27,352

Lead (µg/L) 9.1 0.2 659 234 0.2 6,564

Mercury (µg/L)
2

0.012 0.008 0.301 2.4 0.008 67.2

Nickel (µg/L) 145 5.0 10,327 1302 5.0 36,432

Selenium (µg/L)
4

4.6 2.2 4.6 18.4 2.2 18.4

Silver (µg/L) 25.7 0.5 709

Tributylin (µg/L)
2

0.072 0.048 1.8 0.46 0.048 11.61

Zinc (µg/L) 329 17.0 23,086 326 17.0 8,705

1: Based upon a hardness of 335 mg/l as CaCO3

2: Background concentration assumed 67% of chronic standard

4: Due to impairment, limit is same as standard.

   Organics [Pesticides]

Chronic (4-day ave) Acute (1-hour ave)

Parameter Standard Limit Standard Limit

Aldrin (µg/L) 1.5 1.5

Chlordane (µg/L) 0.0043 0.0043 1.2 1.2

DDT, DDE (µg/L) 0.001 0.001 0.55 0.55

Diazinon (µg/L) 0.17 0.17 0.17 0.17

Dieldrin (µg/L) 0.0056 0.0056 0.24 0.24

Endosulfan, a & b (µg/L) 0.056 0.056 0.11 0.11

Endrin (µg/L) 0.036 0.036 0.086 0.086

Heptachlor & H. epoxide (µg/L) 0.0038 0.0038 0.26 0.26

Lindane (µg/L) 0.08 0.08 1.0 1.0

Methoxychlor (µg/L) 0.03 0.03

Mirex (µg/L) 0.001 0.001

Nonylphenol (µg/L) 6.6 6.6 28.0 28.0

Parathion (µg/L) 0.0130 0.0130 0.066 0.066

PCB's (µg/L) 0.014 0.014

Pentachlorophenol (µg/L) 15.0 15.0 19.0 19.0

Toxephene (µg/L) 0.0002 0.0002 0.73 0.73

   Radiological Maximum Concentration

Parameter Standard

Gross Alpha (pCi/L) 15

3: Where the pH is equal to or greater than 7.0 and the hardness is equal to or greater than 50 ppm as CaC03 in the receiving water after mixing, the 

87 ug/L chronic criterion (expressed as total recoverable) will not apply, and aluminum will be regulated based on compliance with the 750 ug/L acute 

aluminum criterion (expressed as total recoverable).
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Effluent Limitation for Protection of Agriculture (Class 4 Waters)

Maximum Concentration

     Parameter Standard Background Limit

Total Dissolved Solids (mg/L) 1200 634 16,529

Boron (µg/L) 750 81.5 302,004

Arsenic, Dissolved (µg/L) 100 1.3 44,578

Cadmium, Dissolved (µg/L) 10 0.1 4,471

Chromium, Dissolved (µg/L) 100 2.0 44,263

Copper, Dissolved (µg/L) 200 2.7 89,112

Lead, Dissolved (µg/L) 100 0.2 45,074

Selenium, Dissolved (µg/L) 50 2.2 21,591

Gross Alpha (pCi/L) 15 10.1 2,246
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Appenix B: Freshwater total ammonia criteria based on Title R317-2-14 Utah Administrative Code

Acute Conditions

Summer Fall Winter Spring

pH: 8.6 9.0 8.5 8.6

Beneficial use classification: 3B 3B 3B 3B

Total ammonia nitrogen criteria (mg N/L):

        Acute: 2.912 1.345 3.025 2.507

INPUT

OUTPUT
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Appendix B: Freshwater total ammonia criteria based on Title R317-2-14 Utah Administrative Code

Chronic Conditions

Summer Fall Winter Spring

Temperature (deg C): 22.9 9.1 4.5 14.2

pH: 8.2 8.4 8.2 8.2

Are fish early life stages present? Yes Yes Yes Yes

Total ammonia nitrogen criteria (mg N/L):

        Chronic - Fish Early Life Stages Present: 1.086 1.195 1.717 1.711

        Chronic - Fish Early Life Stages Absent: 1.086 1.694 2.788 1.751

INPUT

OUTPUT
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

FORM 

2A 
NPDES 

NPDES FORM 2A APPLICATION OVERVIEW 

APPLICATION OVERVIEW 

Form 2A has been developed in a modular format and consists of a "Basic Application Information" packet and 
a "Supplemental Application Information" packet.  The Basic Application Information packet is divided into two 
parts.  All applicants must complete Parts A and C.  Applicants with a design flow greater than or equal to 0.1 
mgd must also complete Part B.  Some applicants must also complete the Supplemental Application 
Information packet. The following items explain which parts of Form 2A you must complete. 

BASIC APPLICATION INFORMATION: 
A. Basic Application Information for all Applicants.  All applicants must complete questions A.1 through A.8.  A treatment 

works that discharges effluent to surface waters of the United States must also answer questions A.9 through A.12. 

B. Additional Application Information for Applicants with a Design Flow > 0.1 mgd.  All treatment works that have design 
flows greater than or equal to 0.1 million gallons per day must complete questions B.1 through B.6. 

C. Certification.  All applicants must complete Part C (Certification). 

SUPPLEMENTAL APPLICATION INFORMATION: 
D. Expanded Effluent Testing Data.  A treatment works that discharges effluent to surface waters of the United States and 

meets one or more of the following criteria must complete Part D (Expanded Effluent Testing Data): 

1. Has a design flow rate greater than or equal to 1 mgd,

2. Is required to have a pretreatment program (or has one in place), or

3. Is otherwise required by the permitting authority to provide the information.

E. Toxicity Testing Data.  A treatment works that meets one or more of the following criteria must complete Part E (Toxicity 
Testing Data): 

1. Has a design flow rate greater than or equal to 1 mgd,

2. Is required to have a pretreatment program (or has one in place), or

3. Is otherwise required by the permitting authority to submit results of toxicity testing.

F. Industrial User Discharges and RCRA/CERCLA Wastes.  A treatment works that accepts process wastewater from any 
significant industrial users (SIUs) or receives RCRA or CERCLA wastes must complete Part F (Industrial User Discharges and 
RCRA/CERCLA Wastes).  SIUs are defined as: 

1. All industrial users subject to Categorical Pretreatment Standards under 40 Code of Federal Regulations (CFR) 403.6 and
40 CFR Chapter I, Subchapter N (see instructions); and

2. Any other industrial user that:

a. Discharges an average of 25,000 gallons per day or more of process wastewater to the treatment works (with certain
exclusions); or

b. Contributes a process wastestream that makes up 5 percent or more of the average dry weather hydraulic or organic
capacity of the treatment plant; or

c. Is designated as an SIU by the control authority.

G. Combined Sewer Systems.  A treatment works that has a combined sewer system must complete Part G (Combined Sewer 
Systems). 

ALL APPLICANTS MUST COMPLETE PART C (CERTIFICATION) 
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

BASIC APPLICATION INFORMATION 

PART A.  BASIC APPLICATION  INFORMATION FOR ALL APPLICANTS: 

All treatment works must complete questions A.1 through A.8 of this Basic Application Information packet. 

A.1. Facility Information. 

Facility name 

Mailing Address 

 

Contact person 

Title 

Telephone number 
 

Facility Address 

(not P.O. Box)  

A.2. Applicant Information.  If the applicant is different from the above, provide the following: 

Applicant name 

Mailing Address 

Contact person 

Title 

Telephone number 

Is the applicant the owner or operator (or both) of the treatment works? 

 owner  operator

Indicate whether correspondence regarding this permit should be directed to the facility or the applicant. 

 facility  applicant

A.3. Existing Environmental Permits.  Provide the permit number of any existing environmental permits that have been issued to the treatment 
works (include state-issued permits). 

 NPDES  PSD 

 UIC Other 

 RCRA Other 

A.4. Collection System Information.  Provide information on municipalities and areas served by the facility.  Provide the name and population of 
each entity and, if known, provide information on the type of collection system (combined vs. separate) and its ownership (municipal, private, 
etc.). 

Name Population Served Type of Collection System Ownership 

        

        

Total population served 

Moab Wastewater Treatment Plant

217 East Center Street
Moab, Utah 84532

Greg Fosse

Lead Operator

(435) 259-5577

1070 West 400 North
Moab, UT

✔ ✔

✔

UT0020419

Moab City

GWSSA

5,200

4,000

Approx 9,200

Seperate Municipal

Seperate District
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A.5. Indian Country. 

a. Is the treatment works located in Indian Country?

 Yes  No 

b. Does the treatment works discharge to a receiving water that is either in Indian Country or that is upstream from (and eventually flows
through) Indian Country? 

 Yes  No 

A.6. Flow.  Indicate the design flow rate of the treatment plant (i.e., the wastewater flow rate that the plant was built to handle).  Also provide the 
average daily flow rate and maximum daily flow rate for each of the last three years.  Each year's data must be based on a 12-month time 
period with the 12th month of "this year" occurring no more than three months prior to this application submittal. 

a. Design flow rate  _______________ mgd

Two Years Ago  Last Year  This Year

b. Annual average daily flow rate     mgd

c. Maximum daily flow rate     mgd

A.7. Collection System.  Indicate the type(s) of collection system(s) used by the treatment plant.  Check all that apply.  Also estimate the percent 
contribution (by miles) of each. 

Separate sanitary sewer %

 Combined storm and sanitary sewer % 

A.8. Discharges and Other Disposal Methods. 

a. Does the treatment works discharge effluent to waters of the U.S.?  Yes No 

If yes, list how many of each of the following types of discharge points the treatment works uses:

i. Discharges of treated effluent  

ii. Discharges of untreated or partially treated effluent

iii. Combined sewer overflow points

iv. Constructed emergency overflows (prior to the headworks)

v. Other

b. Does the treatment works discharge effluent to basins, ponds, or other surface
impoundments that do not have outlets for discharge to waters of the U.S.? Yes No 

If yes, provide the following for each surface impoundment:

Location:

Annual average daily volume discharged to surface impoundment(s) mgd 

Is discharge continuous or intermittent? 

c. Does the treatment works land-apply treated wastewater? Yes  No 

If yes, provide the following for each land application site:

Location:

Number of acres:

Annual average daily volume applied to site: Mgd 

Is land application  continuous or intermittent? 

d. Does the treatment works discharge or transport treated or untreated wastewater to another
treatment works? Yes No 

✔

✔

1.50

0.97 1.01 0.99

1.23 1.25 1.23

✔

✔

100%

✔

✔

✔

2013 2014 2015
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If yes, describe the mean(s) by which the wastewater from the treatment works is discharged or transported to the other treatment 
works (e.g., tank truck, pipe). 

If transport is by a party other than the applicant, provide: 

Transporter name: 

Mailing Address: 

Contact person: 

Title:

Telephone number: 

For each treatment works that receives this discharge, provide the following: 

Name:

Mailing Address: 

Contact person: 

Title:

Telephone number: 

If known, provide the NPDES permit number of the treatment works that receives this discharge. 

Provide the average daily flow rate from the treatment works into the receiving facility. mgd 

e. Does the treatment works discharge or dispose of its wastewater in a manner not included in
A.8.a through A.8.d above (e.g., underground percolation, well injection)? Yes No 

If yes, provide the following for each disposal method:

Description of method (including location and size of site(s) if applicable):

Annual daily volume disposed of by this method: 

Is disposal through this method continuous or intermittent? 

✔
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WASTEWATER DISCHARGES: 

If you answered "yes" to question A.8.a, complete questions A.9 through A.12 once for each outfall (including bypass points) through 
which effluent is discharged.  Do not include information on combined sewer overflows in this section.  If you answered "no" to question 
A.8.a, go to Part B, “Additional Application Information for Applicants with a Design Flow Greater than or Equal to 0.1 mgd.” 

A.9. Description of Outfall. 

a. Outfall number  

b. Location   
(City or town, if applicable) (Zip Code) 
  
(County) (State)
  
(Latitude) (Longitude)

c. Distance from shore (if applicable) ft. 

d. Depth below surface (if applicable) ft. 

e. Average daily flow rate mgd 

f. Does this outfall have either an intermittent or a
periodic discharge?

Yes No (go to A.9.g.) 

If yes, provide the following information:

Number of times per year discharge occurs:

Average duration of each discharge:

Average flow per discharge: mgd 

Months in which discharge occurs:

g. Is outfall equipped with a diffuser? Yes No 

A.10. Description of Receiving Waters. 

a. Name of receiving water  

b. Name of watershed (if known)

United States Soil Conservation Service 14-digit watershed code (if known):

c. Name of State Management/River Basin (if known):

United States Geological Survey 8-digit hydrologic cataloging unit code (if known):

d. Critical low flow of receiving stream (if applicable):
acute  cfs chronic  ______________  cfs 

e. Total hardness of receiving stream at critical low flow (if applicable):  _______________  mg/l of CaCO3

001

Moab City 84532

Grand County UT

38°34'40" 109°34'47"

1.00

✔

✔

Colorado River
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A.11. Description of Treatment. 

a. What levels of treatment are provided? Check all that apply.

 Primary  Secondary

Advanced Other.    Describe: 

b. Indicate the following removal rates (as applicable):

Design BOD
5
 removal or Design CBOD

5
 removal  % 

Design SS removal  % 

Design P removal  % 

Design N removal  % 

Other % 

c. What type of disinfection is used for the effluent from this outfall? If disinfection varies by season, please describe.

If disinfection is by chlorination, is dechlorination used for this outfall? Yes No 

d. Does the treatment plant have post aeration? Yes No 

A.12. Effluent Testing Information.  All Applicants that discharge to waters of the US must provide effluent testing data for the following 
parameters. Provide the indicated effluent testing required by the permitting authority for each outfall through which effluent is 
discharged.  Do not include information on combined sewer overflows in this section. All information reported must be based on data 
collected through analysis conducted using 40 CFR Part 136 methods.  In addition, this data must comply with QA/QC requirements 
of 40 CFR Part 136 and other appropriate QA/QC requirements for standard methods for analytes not addressed by 40 CFR Part 136.  
At a minimum, effluent testing data must be based on at least three samples and must be no more than four and one-half  years apart. 

Outfall number: 

PARAMETER MAXIMUM DAILY VALUE AVERAGE DAILY VALUE 

Value Units Value Units Number of Samples 

pH (Minimum)  s.u. 

pH (Maximum)  s.u. 

Flow Rate      

Temperature (Winter)  

Temperature (Summer)  
* For pH please report a minimum and a maximum daily value

POLLUTANT MAXIMUM DAILY 
DISCHARGE 

AVERAGE DAILY DISCHARGE ANALYTICAL 
METHOD 

ML / MDL 

Conc. Units Conc. Units Number of 
Samples 

CONVENTIONAL AND NONCONVENTIONAL COMPOUNDS. 

BIOCHEMICAL OXYGEN BOD-5        

DEMAND (Report one) CBOD-5 

FECAL COLIFORM        

TOTAL SUSPENDED SOLIDS (TSS)        

END OF PART A. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE 

✔ ✔

85.00

85.00

0.00

0.00

Chlorine Gas

✔

✔

6.77

8.27

1.25 mgd 0.98 mgd 1,461.00

n/a

n/a

54.00 mg/l 24.92 mg/l 204.00 SM 5210 B 5

3,100.00 org/100 ml 261.00 org/100 ml 189.00 SM 9223 BQT 1

56.00 mg/l 19.14 mg/l 190.00 SM 2540 D 3
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BASIC APPLICATION INFORMATION 

PART B.      ADDITIONAL APPLICATION INFORMATION FOR APPLICANTS WITH A DESIGN FLOW GREATER THAN OR 
EQUAL TO 0.1 MGD (100,000 gallons per day). 

All applicants with a design flow rate > 0.1 mgd must answer questions B.1 through B.6.  All others go to Part C (Certification). 

B.1.   Inflow and Infiltration.  Estimate the average number of gallons per day that flow into the treatment works from inflow and/or infiltration. 

          ___________________gpd 

Briefly explain any steps underway or planned to minimize inflow and infiltration. 

______________________________________________________________________________________________________ 
______________________________________________________________________________________________________ 

B.2.   Topographic Map.  Attach to this application a topographic map of the area extending at least one mile beyond facility property boundaries.  
This map must show the outline of the facility and the following information.  (You may submit more than one map if one map does not show 
the entire area.) 

a. The area surrounding the treatment plant, including all unit processes.

b. The major pipes or other structures through which wastewater enters the treatment works and the pipes or other structures through which
treated wastewater is discharged from the treatment plant.  Include outfalls from bypass piping, if applicable.

c. Each well where wastewater from the treatment plant is injected underground.

d. Wells, springs, other surface water bodies, and drinking water wells that are: 1) within 1/4 mile of the property boundaries of the treatment
works, and 2) listed in public record or otherwise known to the applicant.

e. Any areas where the sewage sludge produced by the treatment works is stored, treated, or disposed.

f. If the treatment works receives waste that is classified as hazardous under the Resource Conservation and Recovery Act (RCRA) by
truck, rail, or special pipe, show on the map where that hazardous waste enters the treatment works and where it is treated, stored, and/or
disposed.

B.3. Process Flow Diagram or Schematic.  Provide a diagram showing the processes of the treatment plant, including all bypass piping and all 
backup power sources or redundancy in the system.  Also provide a water balance showing all treatment units, including disinfection (e.g, 
chlorination and dechlorination).  The water balance must show daily average flow rates at influent and discharge points and approximate daily 
flow rates between treatment units.  Include a brief narrative description of the diagram.  

B.4. Operation/Maintenance Performed by Contractor(s). 

Are any operational or maintenance aspects (related to wastewater treatment and effluent quality) of the treatment works the responsibility of a 
contractor? ____Yes ____No 

If yes, list the name, address, telephone number, and status of each contractor and describe the contractor's responsibilities (attach additional 
pages if necessary). 

Name:

Mailing Address: 

Telephone Number: 

Responsibilities of Contractor: 

B.5. Scheduled Improvements and Schedules of  Implementation.  Provide information on any uncompleted implementation schedule or 
uncompleted plans for improvements that will affect the wastewater treatment, effluent quality, or design capacity of the treatment works.  If the 
treatment works has several different implementation schedules or is planning several improvements, submit separate responses to question 
B.5 for each.  (If none, go to question B.6.) 

a. List the outfall number (assigned in question A.9) for each outfall that is covered by this implementation schedule.

        __________________________________________________________________________

b. Indicate whether the planned improvements or implementation schedule are required by local, State, or Federal agencies.

____Yes ____No

100,000.00

Ongoing inspection of pipelines.

✔

001

✔

SEE APPENDIX A - FIGURES

SEE APPENDIX A - FIGURES 
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c If the answer to B.5.b is “Yes,” briefly describe, including new maximum daily inflow rate (if applicable). 

 ____________________________________________________________________________________ 

d. Provide dates imposed by any compliance schedule or any actual dates of completion for the implementation steps listed below, as
applicable.  For improvements planned independently of local, State, or Federal agencies, indicate planned or actual completion dates, as
applicable.  Indicate dates as accurately as possible.

Schedule        Actual Completion 

Implementation Stage MM / DD / YYYY             MM / DD / YYYY 

– Begin construction ___/ ___/ _____ ___/ ___/ _____ 

– End construction ___/ ___/ _____ ___/ ___/ _____ 

– Begin discharge ___/ ___/ _____ ___/ ___/ _____ 

– Attain operational level ___/ ___/ _____ ___/ ___/ _____ 

e. Have appropriate permits/clearances concerning other Federal/State requirements been obtained?       ____Yes ____No 

Describe briefly:   ________________________________________________________
     ________________________________________________________ 

B.6. EFFLUENT TESTING DATA (GREATER THAN O.1 MGD ONLY). 

Applicants that discharge to waters of the US must provide effluent testing data for the following parameters.  Provide the indicated effluent 
testing required by the permitting authority for each outfall through which effluent is discharged.  Do not include information on combined sewer 
overflows in this section.  All information reported must be based on data collected through analysis conducted using 40 CFR Part 136 
methods.  In addition, this data must comply with QA/QC requirements of 40 CFR Part 136 and other appropriate QA/QC requirements for 
standard methods for analytes not addressed by 40 CFR Part 136.  At a minimum, effluent testing data must be based on at least three 
pollutant scans and must be no more than four and one-half years old. 

Outfall Number:________________ 

POLLUTANT MAXIMUM DAILY 
DISCHARGE 

AVERAGE DAILY DISCHARGE 

Conc. Units Conc. Units Number of 
Samples 

ANALYTICAL 
METHOD 

ML / MDL 

CONVENTIONAL AND NONCONVENTIONAL COMPOUNDS. 

AMMONIA (as N)   

CHLORINE (TOTAL 
RESIDUAL, TRC) 

  

DISSOLVED OXYGEN

TOTAL KJELDAHL 
NITROGEN (TKN) 

      

NITRATE PLUS NITRITE 
NITROGEN 

       

OIL and GREASE  

PHOSPHORUS (Total)   

TOTAL DISSOLVED 
SOLIDS (TDS) 

   

OTHER

END OF PART B. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE 

10 15 2015

6 15 2017

6 30 2018

✔

Construction of a new 1.75 mgd Treatment Facility

001

48.80 mg/l 26.80 mg/l 6.00 E350.1 0.1

1.60 mg/l 1.02 mg/l 1,343.00

n/a

27.70 mg/l 24.30 mg/l 6.00 E351.2

6.70 mg/l 4.40 mg/l 6.00 E353.2 0.1

19.00 mg/l 5.20 mg/l 18.00 EPA 1664A 5

6.20 mg/l 4.40 mg/l 6.00 SM4500-P-F 0.5

496.00 mg/l 389.00 mg/l 16.00 SM 2540 C 20
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

BASIC APPLICATION INFORMATION 

PART C. CERTIFICATION 

All applicants must complete the Certification Section.  Refer to instructions to determine who is an officer for the purposes of this certification.  All 
applicants must complete all applicable sections of Form 2A, as explained in the Application Overview.  Indicate below which parts of Form 2A you 
have completed and are submitting.  By signing this certification statement, applicants confirm that they have reviewed Form 2A and have completed 
all sections that apply to the facility for which this application is submitted. 

 Indicate which parts of Form 2A you have completed and are submitting: 

_____  Basic Application Information packet Supplemental Application Information packet: 

        ______  Part D (Expanded Effluent Testing Data) 

        ______  Part E (Toxicity Testing:  Biomonitoring Data) 

        ______  Part F (Industrial User Discharges and RCRA/CERCLA Wastes) 

        ______  Part G (Combined Sewer Systems) 

ALL APPLICANTS MUST COMPLETE THE FOLLOWING CERTIFICATION. 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons 
who manage the system or those persons directly responsible for gathering the information, the information is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations. 

 Name and official title _____________________________________________________________________________ 

 Signature  ____________________________________________________________________________ 

 Telephone number          _____________________________________________________________________________ 

 Date signed  ______________________________________________________________________________ 

Upon request of the permitting authority, you must submit any other information necessary to assess wastewater treatment practices at the treatment 
works or identify appropriate permitting requirements. 

SEND COMPLETED FORMS TO:

✔

✔
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

SUPPLEMENTAL APPLICATION INFORMATION 

PART D.  EXPANDED EFFLUENT TESTING DATA 

Refer to the directions on the cover page to determine whether this section applies to the treatment works. 

Effluent Testing:  1.0 mgd and Pretreatment Treatment Works.  If the treatment works has a design flow greater than or equal to 1.0 mgd or it has 
(or is required to have) a pretreatment program, or is otherwise required by the permitting authority to provide the data, then provide effluent testing 
data for the following pollutants.  Provide the indicated effluent testing information and any other information required by the permitting authority for 
each outfall through which effluent is discharged.  Do not include information on combined sewer overflows in this section.  All information reported 
must be based on data collected through analyses conducted using 40 CFR Part 136 methods.  In addition, these data must comply with QA/QC 
requirements of 40 CFR Part 136 and other appropriate QA/QC requirements for standard methods for analytes not addressed by 40 CFR Part 136.  
Indicate in the blank rows provided below any data you may have on pollutants not specifically listed in this form.  At a minimum, effluent testing data 
must be based on at least three pollutant scans and must be no more than four and one-half years old. 

Outfall number: _________________ (Complete once for each outfall discharging effluent to waters of the United States.) 
POLLUTANT MAXIMUM DAILY 

DISCHARGE 
AVERAGE DAILY DISCHARGE 

Conc. Units Mass Units Conc. Units Mass Units Number 
of 

Samples 

ANALYTICAL 
METHOD 

ML/ MDL 

METALS (TOTAL RECOVERABLE), CYANIDE, PHENOLS, AND HARDNESS. 

ANTIMONY 

ARSENIC 
  

BERYLLIUM 

CADMIUM 
  

CHROMIUM 
  

COPPER 
 

LEAD 
  

MERCURY 
 

NICKEL 
 

SELENIUM 
  

SILVER 
 

THALLIUM 

ZINC 

CYANIDE 
  

TOTAL PHENOLIC COMPOUNDS 

HARDNESS (AS CaCO3) 

Use this space (or a separate sheet) to provide information on other metals requested by the permit writer. 
     

001

na

.0011 mg/l .0003 mg/l 16 EPA 200.8 .0006

na

0 mg/l 0 mg/l 16 EPA 200.8 .00018

.0012 mg/l .0002 mg/l 16 EPA 200.7 .0005

.0349 mg/l .0224 mg/l 16 EPA 200.8 .0008

.0007 mg/l .0002 mg/l 16 EPA 200.8 .0004

0 mg/l 0 mg/l 16 EPA 245.1 .00015

.0410 mg/l .0044 mg/l 16 EPA 200.8 .0008

.0014 mg/l .0004 mg/l 16 EPA 200.8 .0008

0 mg/l 0 mg/l 16 EPA 200.8 .0004

na

.0922 mg/l .0649 mg/l 16 EPA 200.8 .005

.042 mg/l .0159 mg/l 16 EPA 335.4 .005

na

Molybdenum .0332 mg/l .0032 mg/l 16 EPA 200.7 .02
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

Outfall number: _______________ (Complete once for each outfall discharging effluent to waters of the United States.) 
POLLUTANT MAXIMUM DAILY 

DISCHARGE 
AVERAGE DAILY DISCHARGE 

Conc. Units Mass Units Conc. Units Mass Units Number 
of 

Samples 

ANALYTICAL 
METHOD 

ML/ MDL 

VOLATILE ORGANIC COMPOUNDS. 

ACROLEIN 
   

ACRYLONITRILE 
  

BENZENE 
   

BROMOFORM 
    

CARBON TETRACHLORIDE 
  

CLOROBENZENE 
  

CHLORODIBROMO-METHANE  
 

CHLOROETHANE 
   

2-CHLORO-ETHYLVINYL 
ETHER 

   

CHLOROFORM 
   

DICHLOROBROMO-METHANE  
   

1,1-DICHLOROETHANE 
    

1,2-DICHLOROETHANE 
   

TRANS-1,2-DICHLORO-ETHYLENE 
 

1,1-DICHLOROETHYLENE 
 

1,2-DICHLOROPROPANE 
   

1,3-DICHLORO-PROPYLENE  
 

ETHYLBENZENE 
   

METHYL BROMIDE 
 

METHYL CHLORIDE 
   

METHYLENE CHLORIDE 
 

1,1,2,2-TETRACHLORO-ETHANE 
   

TETRACHLORO-ETHYLENE 
   

TOLUENE 
     

0 ug/l 0 ug/l 3 EPA 624 5

0 ug/l 0 ug/l 3 EPA 624 10

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

NA

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 5

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

NA

NA

0 ug/l 0 ug/l 3 EPA 624 2

NA

0 ug/l 0 ug/l 3 EPA 624 2

NA

0 ug/l 0 ug/l 3 EPA 624 2

NA

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

3.78 ug/l 1.26 ug/l 3 EPA 624 2
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

Outfall number: _______________ (Complete once for each outfall discharging effluent to waters of the United States.) 
POLLUTANT MAXIMUM DAILY 

DISCHARGE 
AVERAGE DAILY DISCHARGE 

Conc. Units Mass Units Conc. Units Mass Units Number 
of 

Samples 

ANALYTICAL 
METHOD 

ML/ MDL 

1,1,1-TRICHLOROETHANE 
   

1,1,2-TRICHLOROETHANE 
   

TRICHLORETHYLENE 
    

VINYL CHLORIDE 
   

Use this space (or a separate sheet) to provide information on other volatile organic compounds requested by the permit writer. 

ACID-EXTRACTABLE COMPOUNDS 

P-CHLORO-M-CRESOL 
 

2-CHLOROPHENOL 
   

2,4-DICHLOROPHENOL 
    

2,4-DIMETHYLPHENOL 
   

4,6-DINITRO-O-CRESOL 
 

2,4-DINITROPHENOL 
   

2-NITROPHENOL 
   

4-NITROPHENOL 
   

PENTACHLOROPHENOL 
   

PHENOL 
    

2,4,6-TRICHLOROPHENOL 
   

Use this space (or a separate sheet) to provide information on other acid-extractable compounds requested by the permit writer. 

BASE-NEUTRAL COMPOUNDS. 

ACENAPHTHENE 
    

ACENAPHTHYLENE 
   

ANTHRACENE 
   

BENZIDINE 
   

BENZO(A)ANTHRACENE 
   

BENZO(A)PYRENE 
   

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 2

0 ug/l 0 ug/l 3 EPA 624 1

NA

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

NA

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

Outfall number: _______________ (Complete once for each outfall discharging effluent to waters of the United States.) 
POLLUTANT MAXIMUM DAILY 

DISCHARGE 
AVERAGE DAILY DISCHARGE 

Conc. Units Mass Units Conc. Units Mass Units Number 
of 

Samples 

ANALYTICAL 
METHOD 

ML/ MDL 

3,4 BENZO-FLUORANTHENE 
   

BENZO(GHI)PERYLENE 
    

BENZO(K)FLUORANTHENE 
    

BIS (2-CHLOROETHOXY) 
METHANE 

BIS (2-CHLOROETHYL)-ETHER 
   

BIS (2-CHLOROISO-PROPYL) 
ETHER 

BIS (2-ETHYLHEXYL) PHTHALATE  
     

4-BROMOPHENYL PHENYL  ETHER 

BUTYL BENZYL PHTHALATE 
   

2-CHLORONAPHTHALENE 
   

4-CHLORPHENYL PHENYL ETHER  
   

CHRYSENE 
   

DI-N-BUTYL PHTHALATE 
   

DI-N-OCTYL PHTHALATE 
    

DIBENZO(A,H) ANTHRACENE 
   

1,2-DICHLOROBENZENE 
   

1,3-DICHLOROBENZENE 
   

1,4-DICHLOROBENZENE 
    

3,3-DICHLOROBENZIDINE 
   

DIETHYL PHTHALATE 
   

DIMETHYL PHTHALATE 
   

2,4-DINITROTOLUENE 
   

2,6-DINITROTOLUENE 
    

1,2-DIPHENYLHYDRAZINE 
 

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

3.911.7 ug/l ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

NA
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

Outfall number: _______________ (Complete once for each outfall discharging effluent to waters of the United States.) 
POLLUTANT MAXIMUM DAILY 

DISCHARGE 
AVERAGE DAILY DISCHARGE 

Conc. Units Mass Units Conc. Units Mass Units Number 
of 

Samples 

ANALYTICAL 
METHOD 

ML/ MDL 

FLUORANTHENE 
   

FLUORENE 
    

HEXACHLOROBENZENE 
   

HEXACHLOROBUTADIENE 
   

HEXACHLOROCYCLO-
PENTADIENE 

    

HEXACHLOROETHANE 
   

INDENO(1,2,3-CD)PYRENE 
    

ISOPHORONE 
    

NAPHTHALENE 
   

NITROBENZENE 
  

N-NITROSODI-N-PROPYLAMINE 
   

N-NITROSODI- METHYLAMINE 
    

N-NITROSODI-PHENYLAMINE 
   

PHENANTHRENE 
   

PYRENE 
   

1,2,4-TRICHLOROBENZENE 
   

Use this space (or a separate sheet) to provide information on other base-neutral compounds requested by the permit writer. 

Use this space (or a separate sheet) to provide information on other pollutants (e.g., pesticides) requested by the permit writer. 

END OF PART D. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE 

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 625.00 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug/l 3 EPA 625 10

0 ug/l 0 ug.l 3 EPA 625 10
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

SUPPLEMENTAL APPLICATION INFORMATION 

PART E.  TOXICITY TESTING DATA 
POTWs meeting one or more of the following criteria must provide the results of whole effluent toxicity tests for acute or chronic toxicity for each of 
the facility’s discharge points:  1) POTWs with a design flow rate greater than or equal to 1.0 mgd;  2) POTWs with a pretreatment program (or those 
that are required to have one under 40 CFR Part 403); or 3) POTWs required by the permitting authority to submit data for these parameters. 

• At a minimum, these results must include quarterly testing for a 12-month period within the past 1 year using multiple species (minimum of
two species), or the results from four tests performed at least annually in the four and one-half years prior to the application, provided the 
results show no appreciable toxicity, and testing for acute and/or chronic toxicity, depending on the range of receiving water dilution.  Do 
not include information on combined sewer overflows in this section.  All information reported must be based on data collected through 
analysis conducted using 40 CFR Part 136 methods.  In addition, this data must comply with QA/QC requirements of 40 CFR Part 136 
and other appropriate QA/QC requirements for standard methods for analytes not addressed by 40 CFR Part 136. 

• In addition, submit the results of any other whole effluent toxicity tests from the past four and one-half years.  If a whole effluent toxicity
test conducted during the past four and one-half years revealed toxicity, provide any information on the cause of the toxicity or any results 
of a toxicity reduction evaluation, if one was conducted. 

• If you have already submitted any of the information requested in Part E, you need not submit it again.  Rather, provide the information
requested in question E.4 for previously submitted information.  If EPA methods were not used, report the reasons for using alternate 
methods.  If test summaries are available that contain all of the information requested below, they may be submitted in place of Part E. 

If no biomonitoring data is required, do not complete Part E.  Refer to the Application Overview for directions on which other sections of the form to 
complete. 

E.1. Required Tests. 

Indicate the number of whole effluent toxicity tests conducted in the past four and one-half years. 

____chronic  ____acute 

E.2. Individual Test Data.  Complete the following chart for each whole effluent toxicity test conducted in the last four and one-half years.  Allow one 
column per test (where each species constitutes a test).  Copy this page if more than three tests are being reported. 

Test number:________ Test number:________  Test number:________ 

a. Test information.

Test species & test method number 

Age at initiation of test 

Outfall number 

Dates sample collected 

Date test started 

Duration

b. Give toxicity test methods followed.

Manual title 

Edition number and year of publication 

Page number(s) 

c. Give the sample collection method(s) used.  For multiple grab samples, indicate the number of grab samples used.

24-Hour composite 

Grab

d. Indicate where the sample was taken in relation to disinfection. (Check all that apply for each)

Before disinfection 

After disinfection 

After dechlorination 

SEE APPENDIX B - TOXICITY TESTING DATA
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

Test number:________ Test number:________  Test number:________ 

e. Describe the point in the treatment process at which the sample was collected.

Sample was collected: 

f. For each test, include whether the test was intended to assess chronic toxicity, acute toxicity, or both.

Chronic toxicity 

Acute toxicity 

g. Provide the type of test performed.

Static

Static-renewal

Flow-through

h. Source of dilution water.  If laboratory water, specify type; if receiving water, specify source.

Laboratory water 

Receiving water 

i. Type of dilution water.  It salt water, specify “natural” or type of artificial sea salts or brine used.

Fresh water 

Salt water 

j. Give the percentage effluent used for all concentrations in the test series.

k. Parameters measured during the test. (State whether parameter meets test method specifications)

pH

Salinity

Temperature

Ammonia

Dissolved oxygen 

l. Test Results.

Acute: 

Percent survival in 100% 
effluent 

% % %

LC50 

95% C.I. % % % 

Control percent survival % % % 

Other (describe) 
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

Chronic: 

NOEC % % %

IC25 % % %

Control percent survival % % % 

Other (describe) 

m. Quality Control/Quality Assurance.

Is reference toxicant data available? 

Was reference toxicant test within 
acceptable bounds? 

What date was reference toxicant test 
run (MM/DD/YYYY)? 

Other (describe) 

E.3. Toxicity Reduction Evaluation.  Is the treatment works involved in a Toxicity Reduction Evaluation? 

____Yes ____No If yes, describe:  ____________________________________________________ 

____________________________________________________________________________________________ 
____________________________________________________________________________________________ 

E.4. Summary of Submitted Biomonitoring Test Information.   If you have submitted biomonitoring test information, or information regarding the 
cause of toxicity, within the past four and one-half years, provide the dates the information was submitted to the permitting authority and a 
summary of the results. 

Date submitted: ________________ (MM/DD/YYYY) 

Summary of results:  (see instructions) 

____________________________________________________________________________________ 
____________________________________________________________________________________ 

END OF PART E. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE. 
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

SUPPLEMENTAL APPLICATION INFORMATION 

PART F. INDUSTRIAL USER DISCHARGES AND RCRA/CERCLA WASTES 
All treatment works receiving discharges from significant industrial users or which receive RCRA, CERCLA, or other remedial wastes must 
complete Part F. 

GENERAL INFORMATION: 
F.1.  Pretreatment Program.  Does the treatment works have, or is it subject to, an approved pretreatment program?   

____Yes ____No 

F.2.   Number of Significant Industrial Users (SIUs) and Categorical Industrial Users (CIUs).  Provide the number of each of the following types 
of industrial users that discharge to the treatment works. 

a. Number of non-categorical SIUs. ____________ 

b. Number of CIUs. ____________ 

SIGNIFICANT INDUSTRIAL USER INFORMATION: 
Supply the following information for each SIU.  If more than one SIU discharges to the treatment works, copy questions F.3 through F.8 
and provide the information requested for each SIU. 

F.3.  Significant Industrial User Information.  Provide the name and address of each SIU discharging to the treatment works.  Submit additional 
pages as necessary. 

Name: ____________________________________________________________________________________ 

Mailing Address: ____________________________________________________________________________________ 
____________________________________________________________________________________ 

F.4.   Industrial Processes.  Describe all of the industrial processes that affect or contribute to the SIU's discharge. 

_______________________________________________________________________________________________________ 

F.5.   Principal Product(s) and Raw Material(s).  Describe all of the principal processes and raw materials that affect or contribute to the SIU's 
discharge. 

Principal product(s): ________________________________________________________________________________ 

Raw material(s): ________________________________________________________________________________ 

F.6.   Flow Rate. 

a. Process wastewater flow rate.  Indicate the average daily volume of process wastewater discharged into the collection system in gallons
per day (gpd) and whether the discharge is continuous or intermittent.

_____________  gpd (_____continuous or ______intermittent)

b. Non-process wastewater flow rate.  Indicate the average daily volume of non-process wastewater flow discharged into the collection
system in gallons per day (gpd) and whether the discharge is continuous or intermittent.

_____________  gpd (_____continuous or ______intermittent)

F.7.  Pretreatment Standards.  Indicate whether the SIU is subject to the following: 

a. Local limits    ____Yes  ____No 

b. Categorical pretreatment standards    ____Yes ____No

If subject to categorical pretreatment standards, which category and subcategory? 

_______________________________________________________________________________________________________ 

N/A
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

F.8.  Problems at the Treatment Works Attributed to Waste Discharged by the SIU.  Has the SIU caused or contributed to any problems (e.g., 
upsets, interference) at the treatment works in the past three years? 
____Yes ____No   If yes, describe each episode. 

_______________________________________________________________________________________________________ 
_______________________________________________________________________________________________________ 

RCRA HAZARDOUS WASTE RECEIVED BY TRUCK, RAIL, OR DEDICATED PIPELINE: 

F.9.  RCRA Waste.  Does the treatment works receive or has it in the past three years received RCRA hazardous waste by truck, rail, or dedicated 
pipe? ____Yes ___No (go to F.12.) 

F.10.  Waste Transport.  Method by which RCRA waste is received (check all that apply): 

______Truck   ______Rail  ______Dedicated Pipe 

F.11.  Waste Description.  Give EPA hazardous waste number and amount (volume or mass, specify units). 
EPA Hazardous Waste Number Amount Units 

_________________________ _______________     _______________ 

_________________________ _______________     _______________ 

_________________________ _______________     _______________ 

CERCLA (SUPERFUND) WASTEWATER, RCRA REMEDIATION/CORRECTIVE 
ACTION WASTEWATER, AND OTHER REMEDIAL ACTIVITY WASTEWATER: 
F.12.  Remediation Waste.  Does the treatment works currently (or has it been notified that it will) receive waste from remedial activities? 

 ____Yes  (complete F.13 through F.15.)     ____No 

 Provide a list of sites and the requested information (F.13 - F.15.) for each current and future site. 

F.13.  Waste Origin.  Describe the site and type of facility at which the CERCLA/RCRA/or other remedial waste originates (or is expected to originate 
in the next five years). 

_______________________________________________________________________________________________________ 
_______________________________________________________________________________________________________ 
_______________________________________________________________________________________________________ 

F.14.  Pollutants.  List the hazardous constituents that are received (or are expected to be received).  Include data on volume and concentration, if 
known.  (Attach additional sheets if necessary). 

_______________________________________________________________________________________________________ 
_______________________________________________________________________________________________________ 

F.15.  Waste Treatment. 

a. Is this waste treated (or will it be treated) prior to entering the treatment works?

____Yes ____No

If yes, describe the treatment (provide information about the removal efficiency):

____________________________________________________________________________________________________
____________________________________________________________________________________________________

b. Is the discharge (or will the discharge be) continuous or intermittent?

____Continuous   ____Intermittent  If intermittent, describe discharge schedule.

____________________________________________________________________________________________________

END OF PART F. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE 
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FACILITY NAME AND PERMIT NUMBER: Form Approved 1/14/99 
OMB Number  2040-0086 

SUPPLEMENTAL APPLICATION INFORMATION 

PART G.  COMBINED SEWER SYSTEMS 
If the treatment works has a combined sewer system, complete Part G. 

G.1.  System Map.  Provide a map indicating the following: (may be included with Basic Application Information) 

a. All CSO discharge points.

b. Sensitive use areas potentially affected by CSOs (e.g., beaches, drinking water supplies, shellfish beds, sensitive aquatic ecosystems, and
outstanding natural resource waters).

c. Waters that support threatened and endangered species potentially affected by CSOs.

G.2.  System Diagram.  Provide a diagram, either in the map provided in G.1. or on a separate drawing, of the combined sewer collection system 
that includes the following information: 

a. Locations of major sewer trunk lines, both combined and separate sanitary.

b. Locations of points where separate sanitary sewers feed into the combined sewer system.

c. Locations of in-line and off-line storage structures.

d. Locations of flow-regulating devices.

e. Locations of pump stations.

CSO OUTFALLS: 

Complete questions G.3 through G.6 once for each CSO discharge point. 

G.3. Description of Outfall. 

a. Outfall number ________________________________ 

b. Location ________________________________________________________________ 
(City or town, if applicable)         (Zip Code) 

________________________________________________________________ 
(County)            (State) 

________________________________________________________________ 
(Latitude)            (Longitude) 

c. Distance from shore (if applicable) ____________ft. 

d. Depth below surface (if applicable) ____________ft. 

e. Which of the following were monitored during the last year for this CSO?

____Rainfall    ____CSO pollutant concentrations  ____CSO frequency 

____CSO flow volume         ____Receiving water quality

f. How many storm events were monitored during the last year?         _____________ 

G.4. CSO Events. 

a. Give the number of CSO events in the last year.

__________ events (___ actual or ___ approx.)

b. Give the average duration per CSO event.

__________ hours (____ actual or ____ approx.)

N/A
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c. Give the average volume per CSO event.

__________ million gallons (_____ actual or _____ approx.)

d. Give the minimum rainfall that caused a CSO event in the last year.

__________ inches of rainfall

G.5. Description of Receiving Waters. 

a. Name of receiving water:   ______________________________________________________________________________

b. Name of watershed/river/stream system: _______________________________________________________________

United States Soil Conservation Service 14-digit watershed code (if known): _______________________________________

c. Name of State Management/River Basin: _______________________________________________________________  

United States Geological Survey 8-digit hydrologic cataloging unit code (if known):  ______________________________   

G.6. CSO Operations. 

Describe any known water quality impacts on the receiving water caused by this CSO (e.g., permanent or intermittent beach closings, 
permanent or intermittent shell fish bed closings, fish kills, fish advisories, other recreational loss, or violation of any applicable State water 
quality standard). 

______________________________________________________________________________________________ 
______________________________________________________________________________________________ 

END OF PART G. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE. 



NPDES FORM 2A Additional Information 

Additional information, if provided, will appear on the following pages. 



Daniel  Griffin <dgriffin@utah.gov>

Moab ADR Comments
2 messages

Daniel  Griffin <dgriffin@utah.gov> Thu, Aug 4, 2016 at 2:17 PM
To: rdavidson@moabcity.org, Jeff Beckman <jbeckman@bowencollins.com>
Cc: William Damery <wdamery@utah.gov>, Skyler Davies <sdavies@utah.gov>, Nicholas Von Stackelberg
<nvonstackelberg@utah.gov>

Rebecca, Jeff,

We received the Level II ADR a couple weeks ago, and I managed to get the comments back quickly. Here are the
comments we had on it. They look rather 

1. Part A: Category of receiving water should be 3.
2. Page 6, A-13 and A-15: Explanation of conformance to TBPEL and planned request for variance needs to be

reworded. Should describe how the facility plans to meet 1.0 mg/L TP limit, state that a variance will be
requested and discuss the anticipated effluent concentration if a variance is granted. Delete "Preliminary
discussions with State DWQ regulators indicated that this exception likely would be granted."

3. Pg 14 says SBR Total P = 3 mg/L (w/chem)- I thought it could get to 1 mg/L (w/chem) and 3 mg/L w/ out chem
4. Pg 15 talks about the differences in concrete being due to common wall construction. I didn't see this in the

preliminary design, I thought the decreased concrete was due to circular basins.
5. Pg 17 Table 10 why is the cost different here from the opinion of probable cost in the preliminary engineering

report, and the facilities master plan?
6. Page 19: The evaluation of Aqua SBR vs. ICEAS SBR is beyond the detail required for the ADR, but is okay to

include.
7. Page 22: Discharge of a portion of the effluent to the Matheson Wetlands should be discussed under Alternative

Receiving Waters.
8. Appendix A See applicable comments from facilities master plan comments previously sent. 
9. Overall Needs to have QA/QC done on it (for example: page 18 first sentence of paragraph before final selection

has "Ox-Ditch treatment facility would be preferred", document in appendix A has two section 2s, page A-16
goes from 6.2.4 to 3.6. there is a ' at the beginning of the last paragraph on A-34, some chapter headings in
Appendix A say "FACILITIES MASTER PLAN UPDATE" others say "PRELIMINARY ENGINEERING
REPORT").

Comments 5 and 8 involve items related to the facilities master plan included in  Appendix A. The best option might be
to remove the Facilities Master Plan from the ADR. You defend your choice in the Part D Attachment, and including the
plan seems to just add a little confusion.

If you wish to run the changes by us before formally submitting them, email them to me, and I will copy everyone and
get there feedback.

Thanks
Dan

-- 
Daniel Griffin, P. E.
Daniel Griffin P.E. | Environmental Engineer | UPDES Surface Water Section
801.536.4387 (office) | 801.536.4301 (fax) 

Jeff Beckman <jbeckman@bowencollins.com> Thu, Aug 4, 2016 at 2:22 PM
To: Daniel Griffin <dgriffin@utah.gov>, "rdavidson@moabcity.org" <rdavidson@moabcity.org>
Cc: William Damery <wdamery@utah.gov>, Skyler Davies <sdavies@utah.gov>, Nicholas Von Stackelberg
<nvonstackelberg@utah.gov>

Dan,



Thank you for your quick turnaround.  We will address these comments an get a revised version to you soon. 

Thanks again.

Jeff

 

 

From: Daniel Griffin [mailto:dgriffin@utah.gov] 
Sent: Thursday, August 04, 2016 2:18 PM
To: rdavidson@moabcity.org; Jeff Beckman <jbeckman@bowencollins.com>
Cc: William Damery <wdamery@utah.gov>; Skyler Davies <sdavies@utah.gov>; Nicholas Von Stackelberg
<nvonstackelberg@utah.gov>
Subject: Moab ADR Comments

 

Rebecca, Jeff,

 

We received the Level II ADR a couple weeks ago, and I managed to get the comments back quickly. Here are the
comments we had on it. They look rather 

 

1.       Part A: Category of receiving water should be 3.

2.       Page 6, A-13 and A-15: Explanation of conformance to TBPEL and planned request for variance needs to
be reworded. Should describe how the facility plans to meet 1.0 mg/L TP limit, state that a variance will be
requested and discuss the anticipated effluent concentration if a variance is granted. Delete "Preliminary
discussions with State DWQ regulators indicated that this exception likely would be granted."

3.       Pg 14 says SBR Total P = 3 mg/L (w/chem)- I thought it could get to 1 mg/L (w/chem) and 3 mg/L w/ out
chem

4.       Pg 15 talks about the differences in concrete being due to common wall construction. I didn't see this in the
preliminary design, I thought the decreased concrete was due to circular basins.

5.       Pg 17 Table 10 why is the cost different here from the opinion of probable cost in the preliminary
engineering report, and the facilities master plan?

6.       Page 19: The evaluation of Aqua SBR vs. ICEAS SBR is beyond the detail required for the ADR, but is okay
to include.

7.       Page 22: Discharge of a portion of the effluent to the Matheson Wetlands should be discussed under
Alternative Receiving Waters.

8.       Appendix A See applicable comments from facilities master plan comments previously sent. 

9.       Overall Needs to have QA/QC done on it (for example: page 18 first sentence of paragraph before final
selection has "Ox-Ditch treatment facility would be preferred", document in appendix A has two section 2s, page
A-16 goes from 6.2.4 to 3.6. there is a ' at the beginning of the last paragraph on A-34, some chapter headings
in Appendix A say "FACILITIES MASTER PLAN UPDATE" others say "PRELIMINARY ENGINEERING
REPORT").

Comments 5 and 8 involve items related to the facilities master plan included in  Appendix A. The best option might be
to remove the Facilities Master Plan from the ADR. You defend your choice in the Part D Attachment, and including the
plan seems to just add a little confusion.

 

mailto:dgriffin@utah.gov
mailto:rdavidson@moabcity.org
mailto:jbeckman@bowencollins.com
mailto:wdamery@utah.gov
mailto:sdavies@utah.gov
mailto:nvonstackelberg@utah.gov


If you wish to run the changes by us before formally submitting them, email them to me, and I will copy everyone and
get there feedback.

 

Thanks

Dan

 

 

--

Daniel Griffin, P. E.

Daniel Griffin P.E. | Environmental Engineer | UPDES Surface Water Section

801.536.4387 (office) | 801.536.4301 (fax) 
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS, SACRAMENTO DISTRICT 

1325 J STREET 
SACRAMENTO CA  95814-2922 

 

September 16, 2016 
 
Regulatory Division (SPK-2016-00553) 
 
 
City of Moab 
Attn:  Rebecca Davidson 
217 East Center Street 
Moab, Utah  84532 
 
Dear Ms. Davidson: 
 

We are responding to your July 20, 2016 request for an approved jurisdictional 
determination for the Moab Wastewater Treatment Plant site.  The approximately 5-acre 
project site is located on the southwest corner of Stewart Lane and 400 North, Latitude 
38.5787°, Longitude -109.5714°, Moab, Grand County, Utah (enclosure 1). 

 
Based on available information, we concur with the estimate of waters of the United States, 

as depicted on the enclosed July 8, 2016, Moab Water Reclamation Facility drawing prepared 
by Bowen Collins & Associates (enclosure 2). There are no wetlands or other waters of the 
United States present within the survey area and, therefore, no features regulated under 
Section 404 of the Clean Water Act or Section 10 of the Rivers and Harbors Act.  

 
We are enclosing a copy of the Approved Jurisdictional Determination Form for your 

project site (enclosure 3).  Please keep this document for your records. 
 
This determination is valid for five years from the date of this letter, unless new information 

warrants revision of the determination before the expiration date.  If you object to this 
determination, you may request an administrative appeal under Corps regulations at 33 Code 
of Federal Regulations (CFR) Part 331. 

 
A Notification of Appeal Process and Request for Appeal form is enclosed (enclosure 4).  If 

you request to appeal this determination you must submit a completed Request for Appeal 
form to the South Pacific Division Office at the following address:  Administrative Appeal 
Review Officer, Army Corps of Engineers, South Pacific Division, CESPD-PDO, 1455 Market 
Street, 2052B, San Francisco, California  94103-1399, Telephone: 415-503-6574, FAX: 415-
503-6646. 

 
In order for a Request for Appeal to be accepted by the Corps, the Corps must determine 

that it is complete, that it meets the criteria for appeal under 33 CFR Part 331.5, and that it has 
been received by the Division Office within 60 days of the Notification of Appeal Process.  
Should you decide to submit a Request for Appeal form, it must be received at the above 
address by 60 days from the date of this letter. It is not necessary to submit a Request for 
Appeal form to the Division Office if you do not object to the determination in this letter. 

 



-2- 
 
 

 
You should provide a copy of this letter and notice to all other affected parties, including 

any individual who has an identifiable and substantial legal interest in the property. 
 
This determination has been conducted to identify the limits of Corps of Engineers' Clean 

Water Act jurisdiction for the particular site identified in this request.  This determination may 
not be valid for the wetland conservation provisions of the Food Security Act of 1985.  If you or 
your tenant are U.S. Department of Agriculture (USDA) program participants, or anticipate 
participation in USDA programs, you should request a certified wetland determination from the 
local office of the Natural Resources Conservation Service prior to starting work. 

 
We appreciate your feedback.  At your earliest convenience, please tell us how we are 

doing by completing our national Customer Survey from the link on our website at 
www.spk.usace.army.mil/Missions/Regulatory.aspx. 

 
Please refer to identification number SPK-2016-00553 in any correspondence concerning 

this project.  If you have any questions, please contact Michael Pectol at the Bountiful 
Regulatory Office, 533 West 2600 South, Suite 150, Bountiful, Utah 84010, by email at 
Michael.A.Pectol@usace.army.mil, or telephone at 801-295-8380, extension 15.   
 

Sincerely, 
 

 
Kristine Hansen 
Senior Project Manager, Utah-Nevada Branch 
Regulatory Division 

 
Enclosures 
 
cc:  
 
Ms. Jamie Tsandes, Bowen Collins & Associates, Inc. (JTsandes@bowencollins.com) 
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MOAB CITY – BONDERMAN PROPERTY WETLAND DELINEATION 

BOWEN COLLINS & ASSOCIATES I JUNE 2016 

Executive Summary 

The Moab City wetland delineation was conducted according to the Corps of Engineers Wetlands 
Delineation Manual (ACOE 1987) and the Arid West Supplement (ACOE 2008). 

A total of 5 acres were surveyed as part of this delineation, although only 4 of the 5 acres are planned for 
development.  The site is located 0.50 miles east of the Colorado River on the corner of 400 North and 
Stewart Lane. No aquatic resources were identified during the delineation. The Bonderman Property has a 
manmade berm (ranging between 3-5 feet in height) along the western edge of the property that 
disconnects the site from the floodplain. The site is also sloped at an average of 5% from east to west.  

A site visit was conducted in May of 2015 to verify wetlands by Jamie Tsandes and Merissa Davis. Two 
sample points were taken that evaluated the soils, hydrology and vegetation. Sample point #1 did not have 
soils, hydrology or vegetation present. Sample point #2 did not have soils or hydrology present but did 
have hydrophytic vegetation that was primarily canary grass.  

In addition to the sample points, a geotechnical investigation was conducted on the site at the same time 
that produced five borings. The groundwater elevation in each of the borings ranged between 3.5-8 feet 
below the surface, measured between 4-21 days after drilling and depending on the location of the boring. 
The site was filled with a berm on the west portion of the property over twenty ago according to historical 
aerials and it was likely used for staging vehicles and other mobilization activities.  

It has been determined in this report that no wetlands exist on the Bonderman property as shown in Figure 
4 – Wetland Delineation Map.  Figure 5 shows the design of the new wastewater treatment plant.      
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THE MEADOWS WETLAND DELINEATION 

 

INTRODUCTION 

This document presents results of a delineation of jurisdictional waters of the United States conducted for 
the City of Moab (City) by Bowen Collins & Associates (BC&A) for a property known as the Bonderman 
Property.  This site has been donated to the city for the future development of a wastewater treatment 
plant (WWTP) that will replace the old treatment plant located directly north of the site.  The purpose of 
this delineation is to determine potential wetland impacts of the project. Based on a site visit it was 
determined that the site has been filled and no wetlands exist on the Bonderman Property.    
 
SITE LOCATION AND METHODOLOGY 

The project area is located in Grand County, Utah, Section 2 Township 26S Range 21E.  Directions to the 
site are as follows:  From U.S. Interstate 15 take exit 257 B-A for US 6 E towards Price. Merge onto I-70. 
Take Exist 182 toward Crescent Jct/Moab. Turn right onto US-191. Once in the town of Moab, turn right 
onto 400 north, continue for 1 mile. The destination will be on the left.  
 
Field work for this delineation was conducted on May 4, 2015 by Jamie Tsandes, BC&A and Merissa 
Davis, BC&A.  Field conditions during the survey were clear and sunny, with light winds.   
 
The Soil Survey of Canyonlands, Part of Grand and San Juan Counties Area, Utah (NRCS 2016) was 
used to determine soil types for the area.  National Wetlands Inventory (NWI) data was also examined to 
obtain the location of possible jurisdictional wetlands on the site (see NWI maps in Appendix B).  The 
wetland delineation was conducted according to the US Army Corps of Engineers Wetlands Delineation 
Manual (ACOE 1987), Arid West Supplement (ACOE 2008), with a minimum of one sampling point per 
wetland area. Upland points were also sampled to further confirm wetland boundaries. A total of two 
points were sampled to delineate the wetlands on the site, which determined that no wetlands were found 
of the Bonderman Property. Points and boundaries were recorded using a Timble GeoXH GPS with sub-
foot accuracy. Additionally, geotechnical borings were taken at five locations on the site and shown on 
Figure 4 – Wetland Delineation Map.    
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Based on the Manual, jurisdictional wetlands were identified using three criteria: 
 

 Hydrophytic Vegetation 
 Wetlands Hydrology 
 Hydric Soils 

 
All three criteria must be present for a wetland to be considered jurisdictional. An explanation of these 
wetland criteria follows.  
 
Hydrophytic Vegetation 

Hydrophytic plants are plants that are adapted to wet conditions. The National Wetland Plant List for the 
Arid West Region (ACOE 2012) was used to determine the wetland indicator status of dominant plant 
species encountered on sample plots. Sight-identification was used to determine most plant species.  
 
Wetland Hydrology 

Wetland hydrology is present when an area is inundated either permanently or periodically at mean water 
depths of two meters, or the soil is saturated to the surface at some time during the growing season of the 
prevalent vegetation.  Primary hydrologic indicators also include high water tables, oxidized root 
channels, and sediment and drift deposits.  Common secondary hydrologic indicators include watermarks, 
drainage patterns, and the FAC neutral test. 
 
Hydric Soils 

In Field Indicators of Hydric Soils in the U.S. (NRCS 2010) the Natural Resources Conservation Service 
(NRCS) defines hydric soils as soils that are formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic conditions in the top 12 to 20 inches of soil, 
depending on soil texture.  Hydric properties of soils were assessed using a spade to excavate the soil pit, 
and Munsell soil color charts to determine soil color.  
 
RESULTS 

Vegetation 

Vegetation was identified primarily based on flowering parts and structural characteristics. Vegetation 
data collected and photographs of the general vegetation for each sample point can be found in the 
Wetland Determination Data Forms (see Appendix C). The plants within the sampling locations are listed 
in Table 1 below. Hydrophytic vegetation was found at one sample point that was invaded by reed canary 
grass.  
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Table 1 
Plants Observed at the Virgin River Restoration Site 

 
Latin Binomial Common Name Region 8 Indicator Status 
Populus fremontii  Freemont Cottonwood FACW 
Elaeagnus angustifolia Russian Olive FAC 
Phalaris arundinacea Reed Canary Grass FACW 
Equisetum arvense Field Horsetail FAC 
Juncus articus Artic Rush FACW 
Bromus tectorum Cheatgrass UPL 
Salsola tragus Prickly Russian Thistle FACU 
Sisymbrium altissimum Tumble Mustard FACU 
Field Grasses  Grasses/Weeds UPL 
Note: Hydrophytic plant species are shaded gray. 
 
 
Hydrology 

No surface hydrology was present at the time of the delineation. Soil bearings indicated that the 
groundwater elevation of the parcel ranges between 3.5-8 feet below the surface. It is assumed that the 
berm on the west section of the parcel was filled over 20 years ago and it was likely used for staging 
vehicles. The sample points and soil borings were conducted in the spring, when hydrology would be at 
its highest elevation.   
 
Soils 

The Canyonlands, Part of Grand and San Juan Counties Area, Utah Soil Survey (NRCS 2016) was 
referenced to determine soil types for the area.  The soil sample points both fell within the Begay fine 
sandy loam, moist 2-6% slopes soil type which is not found on the state or national hydric soils lists 
(NRCS 2015). Soil properties such as texture and Munsell soil color generally matched the soil 
descriptions found in the Soil Survey of Canyonlands, Part of Grand and San Juan Counties Area, (NRCS 
2016).  The soils were classified as 5YR 3/2, 5 YU 3/3, 5YR 4/4, 5YR 4/6.  The soil textures included 
organic matter, silty loam, and sandy loam.  Soil data collected at the sample points and photos of the soil 
pits dug at each sample point can be found in the Wetland Determination Data Forms (see Appendix C).  
Additionally, a custom soil resource report from the NRCS for the site is located in Appendix D.  
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Sample Points  

None of the soil sample points taken were located in a wetlands.  Wetland Delineation figures in 
Appendix E display the sample point locations and Table 2 summarizes the sample point data.     
 

Table 2 

Wetland Delineation Sample Point Summary  
and Determination Matrix 

 

Sample Point 
Hydrophytes 
Dominant? 

Hydric Soils 
Present? 

Primary 
Hydrologic 
Indicator(s) 

Present? 

Is the Sample 
Point in a 
Wetland? 

1 No No No No 
2 Yes No No No 

 

 
Wetland Boundaries 

Within the delineated area, no wetlands were found as shown in Appendix E.  Indicators for 
vegetation and hydric soils were clear and easily identified.    The area appears to be influenced 
by the surrounding flood plain which explains the presence of some hydrophytic vegetation.
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SITE LOCATION MAPS 
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US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is 3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Moab WWTP Moab/Grand 5/4/15

Moab City UT SP1

J. Tsandes, M. Davis Section 2, T26S, R21E

none 0

D 4271038.748 (E) 624469.871 (N) UTM 

Begay fine sandy loam, moist, 2-6 percent slopes
✔

✔

✔

✔

✔
✔

Populus fremontii (Freemont Cottonwood) 10 FACW
Elaeagnus angustifolia (Russian Olive) 5 FAC

15

Bromus tectorum (Cheatgrass) 20 UPL
Unknown upland grass 10 UPL
Sisymbrium altissimum (Tumble Mustard) 20 FACU
Salsola tragus (Prickly Russian Thistle) 20 FACU

70

15

0

3

0

10 20
155

16040
15030

85 345

4.05

✔

Not able to identify species for new grass growth (assumed upland plant)



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 
 
 
 

 

SP1

0-4 5YR 4/4 100 organic matter

4-12 5YR 4/6 100 sandy loam

Used soil sample from drillers taking soil samples at the same time the delineation was conducted at this 
sample point

✔

✔

✔

✔

✔



Moab WWTP Relocation Project Wetland Delineation Photos 

 

 
 

Sample Point 1 (Upland) 

 

Sample Point 1  

 



Moab WWTP Relocation Project Wetland Delineation Photos 

 

 
 

Sample Point 1 (east facing) 

 

Sample Point 2 (north facing) 

 



US Army Corps of Engineers                      Arid West – Version 2.0 

WETLAND DETERMINATION DATA FORM – Arid West Region 
 
Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                     State:                     Sampling Point:                               

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                            Local relief (concave, convex, none):                                        Slope (%):                  

Subregion (LRR):                                                                       Lat:                                               Long:                                                 Datum:                        

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

 
Is the Sampled Area 
within a Wetland?                   Yes                   No                

Remarks: 
 
 

VEGETATION – Use scientific names of plants. 
Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 
Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              
Hydrophytic Vegetation Indicators:  
       Dominance Test is >50% 
       Prevalence Index is 3.01 
       Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                           )                           % Cover    Species?    Status    
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
                                                                                                                = Total Cover 
Sapling/Shrub Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
                                                                                                                = Total Cover 
Herb Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
3.                                                                                                                                               
4.                                                                                                                                               
5.                                                                                                                                               
6.                                                                                                                                               
7.                                                                                                                                               
8.                                                                                                                                               
                                                                                                                = Total Cover 
Woody Vine Stratum   (Plot size:                           ) 
1.                                                                                                                                               
2.                                                                                                                                               
                                                                                                                = Total Cover 

% Bare Ground in Herb Stratum                            % Cover of Biotic Crust                         

Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks: 

 

Moab WWTP Moab/Grand 5/4/15

Moab City UT SP2

J. Tsandes, M. Davis Section 2, T26S, R21E

none 0

D 42710934.377 (E) 624436.321 (N) UTM 

Begay fine sandy loam, moist, 2-6 percent slopes
✔

✔

✔

✔

✔
✔

Populus fremontii (Freemont Cottonwood) 10 FACW
Elaeagnus angustifolia (Russian Olive) 10 FAC

20

Phalaris arundinacea (Reed Canary Grass) 40 Yes FACW
Equisetum arvense (Field Horsetail) 5 FAC
Juncus articus (Artic Rush) 5 FACW

50

30

1

1

100

55 110
4515

70 155

2.2

✔

✔

✔



US Army Corps of Engineers                      Arid West – Version 2.0 

SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Sandy Redox (S5)        1 cm Muck (A9) (LRR C) 
       Histic Epipedon (A2)        Stripped Matrix (S6)        2 cm Muck (A10) (LRR B) 
       Black Histic (A3)        Loamy Mucky Mineral (F1)        Reduced Vertic (F18) 
       Hydrogen Sulfide (A4)        Loamy Gleyed Matrix (F2)        Red Parent Material (TF2) 
       Stratified Layers (A5) (LRR C)        Depleted Matrix (F3)        Other (Explain in Remarks) 
       1 cm Muck (A9) (LRR D)        Redox Dark Surface (F6)  
       Depleted Below Dark Surface (A11)         Depleted Dark Surface (F7)  
       Thick Dark Surface (A12)        Redox Depressions (F8) 3Indicators of hydrophytic vegetation and 
       Sandy Mucky Mineral (S1)        Vernal Pools (F9)     wetland hydrology must be present, 
       Sandy Gleyed Matrix (S4)                 unless disturbed or problematic. 
Restrictive Layer (if present): 
     Type:                                                                
     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
 
 
 

HYDROLOGY 
Wetland Hydrology Indicators:   
Primary Indicators (minimum of one required; check all that apply)                                                         Secondary Indicators (2 or more required)      
       Surface Water (A1)        Salt Crust (B11)        Water Marks (B1) (Riverine) 
       High Water Table (A2)        Biotic Crust (B12)        Sediment Deposits (B2) (Riverine) 
       Saturation (A3)        Aquatic Invertebrates (B13)        Drift Deposits (B3) (Riverine) 
       Water Marks (B1) (Nonriverine)        Hydrogen Sulfide Odor (C1)        Drainage Patterns (B10) 
       Sediment Deposits (B2) (Nonriverine)        Oxidized Rhizospheres along Living Roots (C3)        Dry-Season Water Table (C2) 
       Drift Deposits (B3) (Nonriverine)        Presence of Reduced Iron (C4)        Crayfish Burrows (C8) 
       Surface Soil Cracks (B6)        Recent Iron Reduction in Tilled Soils (C6)        Saturation Visible on Aerial Imagery (C9) 
       Inundation Visible on Aerial Imagery (B7)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Water-Stained Leaves (B9)        Other (Explain in Remarks)        FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                           
Water Table Present?  Yes             No             Depth (inches):                           
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 
 
 
 

 

SP2

0-4 5YR 3/2 100 organic matter

4-12 5YR 3/3 100 silty loam

✔

✔

✔

✔

✔



Moab WWTP Relocation Project Wetland Delineation Photos 

 

 
 

Sample Point 2 (Upland) 

 

Sample Point 2  
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the

5



individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Canyonlands Area, Utah - Parts of Grand and
San Juan Counties
Survey Area Data:  Version 10, Aug 6, 2014

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Jun 23, 2010—Jun 24,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Canyonlands Area, Utah - Parts of Grand and San Juan Counties (UT633)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8 Begay fine sandy loam, moist, 2
to 6 percent slopes

6.2 90.6%

97 Ustic Torrifluvents-Ustic
Torrifluvents,sodic-Typic
Ustifluvents complex, 0 to 6
percent slopes

0.6 9.4%

Totals for Area of Interest 6.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
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on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Canyonlands Area, Utah - Parts of Grand and San Juan Counties

8—Begay fine sandy loam, moist, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1vn7
Elevation: 5,800 to 6,300 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 45 to 49 degrees F
Frost-free period: 100 to 120 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Begay and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Begay

Setting
Landform: Cuestas, structural benches
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Eolian deposits derived from sandstone

Typical profile
A - 0 to 3 inches: fine sandy loam
Bw - 3 to 32 inches: fine sandy loam
Bk - 32 to 60 inches: loamy fine sand

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Upland Loam (Basin Big Sagebrush) (R035XY306UT)

Minor Components

Mivida
Percent of map unit: 10 percent
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Mido
Percent of map unit: 10 percent

Ignacio
Percent of map unit: 5 percent

97—Ustic Torrifluvents-Ustic Torrifluvents,sodic-Typic Ustifluvents
complex, 0 to 6 percent slopes

Map Unit Setting
National map unit symbol: 1vnv
Elevation: 3,900 to 4,400 feet
Mean annual precipitation: 6 to 12 inches
Mean annual air temperature: 53 to 56 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Ustic torrifluvents and similar soils: 35 percent
Ustic torrifluvents and similar soils: 30 percent
Typic ustifluvents and similar soils: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ustic Torrifluvents

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
C1 - 0 to 13 inches: loamy very fine sand
C2 - 13 to 60 inches: stratified gravelly sandy loam to silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 32.0 mmhos/

cm)
Sodium adsorption ratio, maximum in profile: 30.0
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Available water storage in profile: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Loamy Bottom (Basin Big Sagebrush) (R035XY011UT)
Other vegetative classification: Loamy Bottom (Basin Big Sagebrush)

(035XY011UT_2)

Description of Ustic Torrifluvents

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
C1 - 0 to 3 inches: loamy very fine sand
C2 - 3 to 60 inches: stratified gravelly sandy loam to silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 32.0 mmhos/

cm)
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: Alkali Flat (Greasewood) (R035XY009UT)

Description of Typic Ustifluvents

Setting
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium derived from sandstone and shale

Typical profile
C1 - 0 to 1 inches: loam
C2 - 1 to 60 inches: stratified very gravelly sand to silt loam

Properties and qualities
Slope: 0 to 6 percent
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Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 2.00 in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 32.0 mmhos/

cm)
Available water storage in profile: Low (about 4.9 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: B
Ecological site: Semiwet Saline Streambank (Fremont Cottonwood)

(R035XY012UT)

Minor Components

Riverwash
Percent of map unit: 7 percent
Landform: Flood plains
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave

Rock ourcrop
Percent of map unit: 3 percent
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