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Considerations Prior to Obtaining a Building Permit 
 

How Do I Determine If I Have To Conduct An Environmental Assessment? 
 

Environmental studies conducted by the U. S. Bureau of Reclamation and the Utah Department 

of Environmental Quality in 1998 and 1999 have indicated a potential for lead and arsenic 

contamination in soils on some agricultural properties generally north of Main Street in and 

around Herriman, Utah. 

 

Therefore, prior to application for a building permit, new homes and subdivisions to be built in 

the suspected area require a review of the environmental status of the property. 

 

Applicants must file a request for a review at the Herriman Planning and Zoning Office. The 

request should include the address and a map of the property to be permitted. 

 

The Planning and Zoning Office will then review the soil data provided by the agencies for the 

site to determine if the property will require an in-depth Environmental Site Assessment (ESA). 

An ESA is a study of the physical and chemical parameters in a potentially contaminated 

environmental media, such as soil and water. The studies are designed to determine what 

contaminants, if any, are found on the property and the specific location and depth of those 

contaminants. 

 

If the Planning Office determines than an ESA is required for your property, the steps to 

completing an ESA are described next. All plans and reports require the stamp of a Professional 

Engineer (PE). Environmental and geotechnical engineers commonly produce such reports. 

 

Steps To Completing An Environmental Assessment  
  

Step 1:  Submit a Sampling and Analysis Plan 

 

A Sampling and Analysis Plan (SAP) must be submitted to the Planning and Zoning Office prior 

to any sampling events. The plan should include what work you intend to do and details of how 

to do it. Soil samples analysis for lead and arsenic will be required by a certified laboratory. 

When the Plan is reviewed, the Planning Office will be looking for sampling design, sampling 

methods, sample handling, and data quality objectives. Once approved, sampling can begin. 
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Step 2:  Submit Sampling Results and Remedial Plan 

 

Upon completion of the SAP, a detailed report presenting the results of the sampling must be 

submitted to the Herriman Planning and Zoning Office. A Remedial Plan must also be submitted 

at this time. The Plan should explain in detail how areas of contamination are to be remediated. 

 

Will the contaminated soils be removed?  Deep tilled?  Capped?  Consolidated and Capped? Or 

will the use of the property be altered to comply with local ordinances? 

 

Step 3:  Submit Final Report 

 

Upon completion of the remediation, a final report must be submitted to the Planning and 

Zoning Office. The report must present results from samples collected during the remediation 

and show that any contamination on the property has been mitigated as specified in the 

Remedial Plan. This report must be certified by a registered professional engineer indicating that 

the Remedial Plan was effectively implemented. 

 

Step 4:  File for Building Permit 

 

Once the Planning and Zoning Office approves the final report, the steps to obtain a building 

permit can be initiated. 

 

Time to complete an ESA and Remediation: 2 to 6 months 

 

Cost: Dependent on acreage, extent of contamination, and remediation technique, the costs may 

range from approximately $500 to $52500 for the ESA. Remediation costs, again dependent 

upon type and extent, may range from $1,000s to $10,000s or more. 
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Building a New Home 

on an Approved Lot 

Subdivision of 

Undeveloped Land 

Construction of Fences, 

Outbuildings and Additions 

Inquire at Planning and Zoning Office for 

Environmental Status of Property 

Engineering Office Reviews 

Environmental Data 

Lead Concentrations > 1200 ppm; 

Arsenic Concentrations > 100 ppm 

Remediation Plan Required  

Prepare and Submit a Remediation Plan 

Certified by a Professional Engineer 

Rejected 

Make 

Corrections/Changes 

Approved 

Execute Remediation Plan and 

Submit Final Remediation Report 

Certified by Professional Engineer 

Rejected 

Make 

Corrections/Changes 

Apply for 

Building Permit 

Lead Concentrations  

< 1200 ppm; and 

Arsenic Concentrations 

< 100 ppm 

No Environmental 

Remediation Required  

Apply for Building Permit 

Accepted 
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for agricultural lands contaminated with mining waste 

 

1. Pre-Development General Information 

 

A. Brief Introduction to the Proposed Development Project and why remediation 

may be needed as a part of the development. 

 

B. Site Description 

 

Tentative Address of Site and Tax Code Number(s)  

Legal Description 

Metes and Bounds 

Size (acreage involved) 

Owner 

Name 

Address 

Telephone Number 

Fax 

E-mail 

The best method of contact 

 

C. Site Characteristics 

 

Past use of property 

Crops grown 

Location of underground storage tanks, current or historic 

Location of irrigation reservoirs, current and historic Fertilizers or 

pesticides used and rate, if known 

Mining activities (including top soil, sand and gravel) Importation of fill 

Known excavations 

 

Current Zoning  

 

Layout of property 

Location of current structures on site 

Storage sheds, barns, outbuildings 

Roads and trails 

Irrigation pipes and ditches, historic ditches Places with pavement 

(pads, driveways, roads) 

Extent of Contamination 

Was the property sampled by EPA or LTDEQ (1997-8)?  

Has deep tilling been used after 1998? 

Have soils been removed from the property after 1998?  
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General description of the location of contamination on the property. 

(Submit maps and analytical results from EPA/UDEQ sampling.) 

 

D. New Sampling Program (If the property owner did not participate in the 

EPA/UDEQ sampling program in 1997-1998, or if the soils have been disturbed 

by deep tilling or soils excavation, a sampling program is necessary to determine 

the extent and depth of contamination, or to confirm that the levels of 

contamination are now low. Discuss the sampling plan with the city/county in 

advance to ensure that it adequately determines the extent of contamination.) 

 

Include the Sampling Plan which describes where the samples were 

collected, how the samples were collected, what chemicals were 

analyzed, how deep in the soil, where the samples are located in relation 

to the proposed buildings, who collected the samples, and which 

laboratory analyzed them. 

 

Include a map which shows the lead concentrations, the location of the 

proposed building(s), the location of the driveway(s), the location of the 

road(s), the location of buried utilities, the location of future easements, 

wells, proposed on-site repository(s). 

 

Provide copies of the Certificates of Analysis. 

 

2. Proposed Development 

 

A. Plans 

 

Introduce the nature of the development project and remediation approach. 

 

Type of land uses within the development. Will a zoning change be needed? Has 

an application for a change been made? Has it been granted? 

 

Development drawings and specifications, including location of building(s), 

driveways, roads, buried utilities, and any waste repositories. 

 

Who will perform the work? (Contractor, owner, consultant and experience with 

contaminated soils/wastes) 

 

B. Soils 

 

How does the development location relate to the contamination location. Note 

that there are different contamination amounts allowed for different land uses. 

Check with the City for the current requirements. 

 

At which locations will soils be disturbed during site preparation and 

construction? 
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What special Personal Protective Equipment will be provided to construction 

workers and when will it be used? 

 

C. Removal or remediation of contaminated soils 

 

Remediation plan - describe how the contamination will be prevented from 

exposing people in the development (e.g. capping with clean cover, paving it 

over, removal of contaminated soils to an off-site location, removal of 

contaminated soils from residential yard areas to other areas not in public use, 

etc.) Check with the Bureau of Reclamation booklet for examples of options. 

 

Where will the contaminated soils go? Stay on-site, removed off-site, 

consolidated to an on-site location? 

 

3. During Development 

 

A. Provide methods to be used for runoff control and dust control. Indicate the 

safety measures to be instituted for workers (e.g. routine health and safety 

briefings, personal protective equipment, trench safety, etc.) 

 

B. Provide method of transport of soils to landfills or repositories, etc., methods to 

prevent or control dust and mud on the streets, routes of truck travel, how many 

loads, and maximum loads per day. How will trucks and equipment be 

decontaminated following use? 

 

C. If contamination will remain on site (perhaps buried), are any special precautions 

necessary to prevent further digging and re-exposure of the waste? Who will be 

responsible for this? 

 

4. Following Development 

 

A. Provide a map showing where the soils were disturbed and provide chemical 

analysis data demonstrating final surface conditions. Provide Certificates of 

Analysis. 

 

B. Provide map showing locations where contaminated materials have been capped 

in place or locations where excavated contaminated soils have been placed. 

 

C. Indicate the thickness and nature of any caps, e.g., 12" of topsoil, 4" asphalt, etc. 

What is the chemical composition of the cap? 

 

D. What are potential long-term contamination management problems? What steps 

have been taken to prevent problems in the future? Who will be responsible? 

Who will maintain any waste repositories or caps? If substantial long term 



Development of Contaminated Properties P a g e | 7  

Procedures of Herriman City 

problems are anticipated, the city may require a site management plan 

containing the details. 

 

 

SUGGESTED LEAD & ARSENIC GUIDELINES FOR DIFFERENT LAND USES 

As of January, 2003 - Check with City to determine if still valid 

LAND USE 

Maximum Lead Concentration  

Maximum Arsenic Concentration 

in Soils 

Source of Information 

Residential 
1200 mg/Kg (parts per million) 

100 mg/Kg (parts per million) 

City of Herriman 

Council Resolution 

Commercial 
4000 mg/Kg (parts per million) 

300 mg/Kg (parts per million) 

EPA site specific Baseline Health 

Risk Assessment 

Industrial 
4000 mg/Kg (parts per million) 

300 mg/Kg (parts per million) 

EPA site specific Baseline Health 

Risk Assessment 

 

NOTICE:  Property owners/operators could be liable under state and federal law for cleanup 

costs if a release of hazardous substances occurs. They could also be subject to private lawsuits 

from the future owners if the property is presented as clean when it is not. Issuance of a building 

permit does NOT absolve the landowner from compliance with applicable state and federal 

regulations. Examples of this include streambed modifications, wetland disturbances, and 

groundwater protection. Issuance of a building permit does not release the property owner from 

any liabilities. Nor does the city accept any liability for any releases of hazardous substances by 

virtue of issuance of the permit. Submittal of fraudulent information to a governmental body is a 

criminal offense. 

 

Questions? Call the City of Herriman Building Permit Office at (801) 446-5327 for current 

building permit requirements. Call the U. S. Bureau of Reclamation (Provo) at (801) 379-1265 

for technical assistance. 
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Date:       

 

City Planning Department  

City of Herriman 

5355 West Herriman Main Street  

Herriman, Utah 84096 

 

Re: Contaminated Soil Remediation Plan Certification  

 

To Whom It May Concern: 

 

This letter is provided to certify that the Contaminated Soil Remediation Plan for the subject 

property listed below was executed as described in the plan and that the average lead 

concentration in soil on the property is less than 1600 mg/kg lead and average concentration less 

than 100 mg/kg arsenic. 

 

 

Property Description     Certification  

 

              
Physical Address       Printed Name of Registered Professional Engineer 

         
Street 

              
City, State and Zip Code      Signature of Registered Professional Engineer 
 

 

              
Owner of Property       Registration No. 
        State of Utah 

 

Remediation Plan: 

Date Submitted:    

 

Date Approved:    

 

 

 

       Stamp 
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4.04 Environmental Site Assessment  

 

In 2001 the Environmental Protection Agency issued a record of decision regarding the 

environmental mitigation that occurred in Herriman under an Emergency Response Action.  

Certain properties were tested and found high levels of lead and arsenic.  As properties develop, 

some properties that have been tested shall follow a procedure for clean up prior to development 

of the property.  The City has information on areas that have or are suspected to have lead and 

arsenic contamination.  The clean up levels can be seen in the list below for each specific type of 

use: 

 

Area Types Lead (ppm) Arsenic (ppm) 

Residential 1,200 100 

Commercial (Except Day Care) 4,000 300 

Industrial 4,000 300 

Recreation / Open Space 4,000 300 

 

In 2001 the Environmental Protection Agency tested numerous properties and the levels found 

were documented and are on file at the City. Some properties were not tested and may be 

required to conduct tests to determine the property’s individual lead and arsenic levels.  In some 

areas, additional testing may be required to determine depths of lead and arsenic levels. If it is 

determined that lead and arsenic levels are present or suspected, the developer shall submit a 

remediation plan. See Section 4.04.01 for plan requirements. After the remediation plan is 

reviewed and approved by the City a preconstruction meeting shall be held and then the site may 

be remediated.  The developer shall be responsible for all quality control and assurance that the 

site is cleaned to appropriate levels.  After cleanup is complete, a final report shall be submitted 

to the City stating how cleanup was initiated and any additional information found during the 

remediation process.  See Section 4.04.02 for Final Report requirements. 

 

4.04.01 Remediation Plan. The remediation plan shall be reviewed by the Engineering 

Department. All plans shall discuss what levels are present on property and how the 

site will be remediated and what precautions and sampling will be conducted to 

ensure property is cleaned to the appropriate levels.  The remediation plan shall show 

at a minimum: 

 

1. Site Location 

2. Site History and Previous Investigations 

3. Proposed Use 

4. Cleanup Goals 

5. Site Health and Safety 

6. Site Security 

7. Work Plan / Removal Procedures 

8. Air Monitoring and Dust Control 
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9. Storm Water Pollution and Prevention Plan 

10. Confirmation Sampling 

11. Post Remedial Management 

12. Quality Assurance Plan 

 

4.04.02 Final Remediation Report. After remediation efforts have been completed the 

developer shall submit a report outlining the remediation process. This report shall 

show the following at a minimum: 

 

1. Results 

2. Methods 

3. Deviation from plan 
 

 

 

  



 

 

 

 

 

 

 

  

Fact Sheets for Control of Erosion and Sediment Control 

(Suggestions on how to prevent erosion during construction) 

 

Deep Tilling: An Alternative Remedial Solution 

Is Deep Tilling an Option for My Property? 
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Stabilized Roadway Entrance 
 
1. DESCRIPTION: A temporary stabilized pad of gravel for controlling equipment and construction vehicle 

access to the site. 
 

2. APPLICATION: At any site where vehicles and equipment enter the public right of way. 
 

3. INSTALLATION/APPLICATION CRITERIA: Refer to APWA Section 01 57 00. 
 
A. Clear and grub area and grade to provide maximum slope of 1 percent away from paved roadway. 
B. Compact subgrade. 
C. Place filter fabric under stone if desired (recommended for entrance area that remains more than 3 

months). 
 
4. INSTALLATION/APPLICATION CRITERIA: Refer to APWA Section 01 57 00. 

 
5. MAINTENANCE: 

 
A. Requires periodic top dressing with additional stones. 
B. Prevent tracking or flow of mud into the public right-of-way. 
C. Periodic top dressing with 2 inches stone may be required, as conditions demand, and repair any 

structures used to trap sediments. 
D. Inspect daily for loss of gravel or sediment buildup. 
E. Inspect adjacent areas for sediment deposit and install additional controls as necessary. 
F. Expand stabilized area as required to accommodate activities. 

 

 

Stabilized Roadway Entrance 
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Silt Fence 
 
1.. DESCRIPTION: A temporary sediment barrier consisting of a filter fabric stretched across and attached to 

supporting posts and entrenched. 

 

2. APPLICATION: To intercept sediment from disturbed areas of limited extent.  

 

A. Perimeter Control: Place barrier at down gradient limits of disturbance. 

B. Sediment Barrier: Place barrier at toe of slope or soil stockpile. 

C. Protection of Existing Waterways: Place barrier at top of stream bank. 

D. Inlet Protection. 

 

3. INSTALLATION/APPLICATION CRITERIA: Refer to APWA Section 01 57 00. 

 

A. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester, or polyethylene yarn. 

Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum of 6 

months of expected usable construction life at a temperature range of 0° F to 120° F. 

B. Burlap shall be 10 ounces per square yard of fabric.  

C. Posts for silt fences shall be either 2" x 4" diameter wood, or 1.33 pounds per linear foot steel with a 

minimum length of 5 feet. Steel posts shall have projections for fastening wire to them. 

D. The fabric is cut on site to desired width, unrolled, and draped over the barrier. The fabric toe is 

secured with rocks or dirt. The fabric is secured to the mesh with twin, staples or similar devices. 

E. When attaching two silt fences together, place the end post of the second fence inside the end post of 

the first fence. Rotate both posts at least 180 degrees on a clockwise direction to create a tight seal 

with the filter fabric. Drive both posts into the ground and bury the flap. 

F. When used to control sediments from a steep slope, silt fences should be placed away from the toe of 

the slope for increased holding capacity. 

 

4. MAINTENANCE: 

 

A. Inspected immediately after each rainfall and at least daily during 

prolonged rainfall. 

B. Should the fabric on a silt fence or filter barrier decompose or 

become ineffective before the end of the expected usable life and 

the barrier still be necessary, the fabric shall be replaced promptly. 

C. Sediment deposits should be removed after each storm event. They 

must be removed when deposits reach approximately one-half the 

height of the barrier. 

D. Re-anchor fence as necessary to prevent shortcutting. 

E. Inspect for runoff bypassing ends of barriers or undercutting 

barriers. 
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Dikes, Berms and Drainage Swales 

 
1. DESCRIPTION AND PURPOSE: An earth dike is a temporary berm or ridge of compacted soil used to 

divert runoff or channel water to a desired location. A drainage swale is a shaped and sloped depression in 

the soil surface used to convey runoff to a desired location. Earth dikes and drainage swales are used to 

divert off site runoff around the construction site, divert runoff from stabilized areas and disturbed areas, 

and direct runoff into sediment basins or traps. 

 

2. SUITABLE APPLICATIONS: Earth dikes and drainage swales are suitable for use, individually or 

together, where runoff needs to be diverted from one area and conveyed to another. 

 

A. Earth dikes and drainage swales may be used: 

1. To convey surface runoff down sloping land 

2. To intercept and divert runoff to avoid sheet flow over sloped surfaces 

3. To divert and direct runoff towards a stabilized watercourse, drainage pipe or channel 

4. To intercept runoff from paved surfaces 

5. Below steep grades where runoff begins to concentrate 

6. Along roadways and facility improvements subject to flood drainage 

7. At the top of slopes to divert run on from adjacent or undisturbed slopes 

8. At bottom and mid slope locations to intercept sheet flow and convey concentrated flows. 

9. Divert sediment laden runoff into sediment basins or traps 

 

3. LIMITATIONS:  Dikes should not be used for drainage areas greater than 10 acres or along slopes greater 

than 10 percent. For larger areas more permanent drainage structures should be built. All drainage 

structures should be built in compliance with local municipal requirements. 

 

A. Earth dikes may create more disturbed area on site and become barriers to construction equipment. 

1. Earth dikes must be stabilized immediately, which adds cost and maintenance concerns. 

2. Diverted stormwater may cause downstream flood damage. 

3. Dikes should not be constructed of soils that may be easily eroded. 

4. Regrading the site to remove the dike may add additional cost. 

5. Temporary drains and swales or any other diversion of runoff should not adversely impact 

upstream or downstream properties. 

6. Temporary drains and swales must conform to local floodplain management requirements. 

7. Earth dikes/drainage swales are not suitable as sediment trapping devices. 

8. It may be necessary to use other soil stabilization and sediment controls such as check dams, 

plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and 

ditches. 

 

4. IMPLEMENTATION:  The temporary earth dike is a berm or ridge of compacted soil, located in such a 

manner as to divert stormwater to a sediment trapping device or a stabilized outlet, thereby reducing the 

potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff from off site 

and from undisturbed areas away from disturbed areas and to divert sheet flows away from unprotected 

slopes. 

 

A. An earth dike does not itself control erosion or remove sediment from runoff. A dike prevents 

erosion by directing runoff to an erosion control device such as a sediment trap or directing 

runoff away from an erodible area. Temporary diversion dikes should not adversely impact 

adjacent properties and must conform to local floodplain management regulations, and should 

not be used in areas with slopes steeper than 10%.Slopes that are formed during cut and fill 

operations should be protected from erosion by runoff. A combination of a temporary drainage 

swale and an earth dike at the top of a slope can divert runoff to a location where it can be 

brought to the bottom of the slope (see EC-u, Slope Drains) A combination dike and swale is 

easily constructed by a single pass of a bulldozer or grader and compacted by a second pass of 

the tracks or wheels over the ridge. Diversion structures should be installed when the site is 
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initially graded and remain in place until post construction BMPs are installed and the slopes 

are stabilized. 

B. Diversion practices concentrate surface runoff, increasing its velocity and erosive force. Thus, 

the flow out of the drain or swale must be directed onto a stabilized area or into a grade 

stabilization structure. If significant erosion will occur, a swale should be stabilized using 

vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization. 

Any drain or swale that conveys sediment laden runoff must be diverted into a sediment basin 

or trap before it is discharged from the site. 

 

5. GENERAL:  Care must be applied to correctly size and locate earth dikes, drainage swales. Excessively 

steep, unlined dikes, and swales are subject to erosion and gully formation. 

 

A. Conveyances should be stabilized. 

B. Use a lined ditch for high flow velocities. 

C. Select flow velocity based on careful evaluation of the risks due to erosion of the measure, soil 

types, overtopping, flow backups, washout, and drainage flow patterns for each project site. 

D. Compact any fills to prevent unequal settlement. 

E. Do not divert runoff onto other property without securing written authorization from the 

property owner. 

F. When possible, install and utilize permanent dikes, swales, and ditches early in the construction 

process. 

G. Provide stabilized outlets. 

 

6. EARTH DIKES: Temporary earth dikes are a practical, inexpensive BMP used to divert stormwater 

runoff. Temporary diversion dikes should be installed in the following manner: 

 

A. All dikes should be compacted by earth moving equipment. 

B. All dikes should have positive drainage to an outlet. 

C. All dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top 

width of 24 in. Wide top widths and flat slopes are usually needed at crossings for construction 

traffic. 

D. The outlet from the earth dike must function with a minimum of erosion. Runoff should be 

conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin (SE-

2) when either the dike channel or the drainage area above the dike are not adequately 

stabilized. 

E. Temporary stabilization may be achieved using seed and mulching for slopes less than 5% and 

either rip-rap or sod for slopes in excess of 5%. In either case, stabilization of the earth dike 

should be completed immediately after construction or prior to the first rain. 

F. If riprap is used to stabilize the channel formed along the toe of the dike, the following typical 

specifications apply: 

 

Channel Grade Riprap Stabilization 

0.5-1.0% 4 in. Rock 

1.1-2.0% 6 in. Rock 

2.1-4.0% 8 in. Rock 

4.1-5.0% 8 in. - 12 in. Riprap 

 

G. The stone riprap, recycled concrete, etc. used for stabilization should be pressed into the soil 

with construction equipment. 

H. Filter cloth may be used to cover dikes in use for long periods. 

I. Construction activity on the earth dike should be kept to a minimum.  
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7. DRAINAGE SWALES: Drainage swales are only effective if they are properly installed. Swales are more 

effective than dikes because they tend to be more stable. The combination of a swale with a dike on the 

downhill side is the most cost effective diversion. 

 

A. Standard engineering design criteria for small open channel and closed conveyance systems 

should be used (see the local drainage design manual). Unless local drainage design criteria state 

otherwise, drainage swales should be designed as follows: 

1. No more than 5 acres may drain to a temporary drainage swale. 

2. Place drainage swales above or below, not on, a cut or fill slope. 

3. Swale bottom width should be at least 2 ft 

4. Depth of the swale should be at least 18 in. 

5. Side slopes should be 2:1 or flatter. 

6. Drainage or swales should be laid at a grade of at least 1 percent, but not more than 15 

percent. 

7. The swale must not be overtopped by the peak discharge from a 10-year storm, 

irrespective of the design criteria stated above. 

8. Remove all trees, stumps, obstructions, and other objectionable material from the swale 

when it is built. 

9. Compact any fill material along the path of the swale. 

10. Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent, 

and use rip-rap or sod for swales with a slope between 5 and 15 percent. For temporary 

swales, geotextiles and mats (EC-7) may provide immediate stabilization. 

11. Irrigation may be required to establish sufficient vegetation to prevent erosion. 

12. Do not operate construction vehicles across a swale unless a stabilized crossing is 

provided. 

13. Permanent drainage facilities must be designed by a professional engineer (see the local 

drainage design criteria for proper design). 

14. At a minimum, the drainage swale should conform to predevelopment drainage patterns 

and capacities. 

15. Construct the drainage swale with a positive grade to a stabilized outlet. 

16. Provide erosion protection or energy dissipation measures if the flow out of the drainage 

swale can reach an erosive velocity. 

 

8. COSTS: Cost ranges from $15 to $55 per ft for both earthwork and stabilization and depends on 

availability of material, site location, and access. 

A. Small dikes: $2.50 - $6.50/linear ft; Large dikes: $2.50/yd3. 

B. The cost of a drainage swale increases with drainage area and slope. Typical swales for 

controlling internal erosion are inexpensive, as they are quickly formed during routine 

earthwork. 

 

9. INSPECTION AND MAINTENANCE: Inspect BMPs prior to forecast rain, daily during extended rain 

events, after rain events, weekly during the rainy season, and at two-week intervals during the non-rainy 

season. 

A. Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 

occur. 

B. Inspect ditches and berms for washouts. Replace lost riprap, damaged linings or soil 

stabilizers as needed. 

C. Inspect channel linings, embankments, and beds of ditches and berms for erosion and 

accumulation of debris and sediment. Remove debris and sediment and repair linings and 

embankments as needed. 

D. Temporary conveyances should be completely removed as soon as the surrounding 

drainage area has been stabilized or at the completion of construction. 
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Dikes, Berms and Drainage Swales 
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Sediment Traps/Basins  

 
1. DESCRIPTION AND PURPOSE: A sediment basin is a temporary basin formed by excavation or by 

constructing an embankment so that sediment-laden runoff is temporarily detained under quiescent 

conditions, allowing sediment to settle out before the runoff is discharged. 

 

2. SUITABLE APPLICATIONS:  Sediment basins may be suitable for use on larger projects with sufficient 

space for constructing the basin. Sediment basins should be considered for use: 

 

A. Where sediment-laden water may enter the drainage system or watercourses. 

B. On construction projects with disturbed areas during the rainy season. 

C. At the outlet of disturbed watersheds between 5 acres and 75 acres. 

D. At the outlet of large disturbed watersheds, as necessary. 

E. Where post construction detention basins are required. 

F. In association with dikes, temporary channels, and pipes used to convey runoff from disturbed 

areas. 

 

3. LIMITATIONS:  Sediment basins must be installed only within the property limits and where failure of the 

structure will not result in loss of life, damage to homes or buildings, or interruption of use or service of 

public roads or utilities. In addition, sediment basins are attractive to children and can be very dangerous. 

Local ordinances regarding health and safety must be adhered to. If fencing of the basin is required, the 

type of fence and its location should be shown in the SWPPP and in the construction specifications. 

 

A. Generally, sediment basins are limited to drainage areas of 5 acres or more, but not appropriate for 

drainage areas greater than 75 acres. 

B. Sediment basins may become an "attractive nuisance" and care must be taken to adhere to all 

safety practices. If safety is a concern, basin may require protective fencing. 

C. Sediment basins designed according to this handbook are only practically effective in removing 

sediment down to about the medium silt size fraction. Sediment-laden runoff with smaller size 

fractions (fine silt and clay) may not be adequately treated unless chemical treatment is used in 

addition to the sediment basin. 

D. Sites with very fine sediments (fine silt and clay) may require longer detention times for effective 

sediment removal. 

E. Basins with a height of 25 ft or more or an impounding capacity of 5o ac-ft or more must obtain 

approval from Division of Safety of Dams. 

F. Standing water may cause mosquitoes or other pests to breed. 

G. Basins require large surface areas to permit settling of sediment. Size may be limited by the 

available area. 

 

4. IMPLEMENTATION 

 

General.  A sediment basin is a controlled stormwater release structure formed by excavation or by 

construction of an embankment of compacted soil across a drainage way, or other suitable location. It is 

intended to trap sediment before it leaves the construction site. The basin is a temporary measure with a 

design life of 12 to 28 months in most cases and is to be maintained until the site area is permanently 

protected against erosion or a permanent detention basin is constructed. 

 

A. Sediment basins are suitable for nearly all types of construction projects. Whenever possible, 

construct the sediment basins before clearing and grading work begins. Basins should be located at 

the stormwater outlet from the site but not in any natural or undisturbed stream. A typical 

application would include temporary dikes, pipes, and/or channels to divert runoff to the basin 

inlet. 

B. Many development projects in California will be required by local ordinances to provide a 

stormwater detention basin for post-construction flood control, desilting, or stormwater pollution 
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control. A temporary sediment basin may be constructed by rough grading the post- construction 

control basins early in the project. 

C. Sediment basins trap 70-80 % of the sediment that flows into them if designed according to this 

handbook. Therefore, they should be used in conjunction with erosion control practices such as 

temporary seeding, mulching, diversion dikes, etc., to reduce the amount of sediment flowing into 

the basin. 

 

Planning.  To improve the effectiveness of the basin, it should be located to intercept runoff from the 

largest possible amount of disturbed area. The best locations are generally low areas. Drainage into the 

basin can be improved by the use of earth dikes and drainage swales (see BMP EC-9). The basin must not 

be located in a stream but it should be located to trap sediment-laden runoff before it enters the stream. The 

basin should not be located where its failure would result in the loss of life or interruption of the use or 

service of public utilities or roads. 

 

A. Construct before clearing and grading work begins when feasible. 

B. Do not locate in a stream. 

C. Basin sites should be located where failure of the structure will not cause loss of life, damage to 

homes or buildings, or interruption of use or service of public roads or utilities. 

D. Large basins are subject to state and local dam safety requirements. 

E. Limit the contributing area to the sediment basin to only the runoff from the disturbed soil areas. 

Use temporary concentrated flow conveyance controls to divert runoff from undisturbed areas 

away from the sediment basin. 

F. The basin should be located: (1) by excavating a suitable area or where a low embankment can be 

constructed across a swale, (2) where post-construction (permanent) detention basins will be 

constructed, and (3) where the basins can be maintained on a year-round basis to provide access 

for maintenance, including sediment removal and sediment stockpiling in a protected area, and to 

maintain the basin to provide the required capacity. 

 

Design.  Sediment basins must be designed in accordance with Section A of the State of California NPDES 

General Permit for Stormwater Discharges Associated with Construction Activities (General Permit) where 

sediment basins are the only control measure proposed for the site. If there is insufficient area to construct a 

sediment basin in accordance with the General Permit requirements, then the alternate design standards 

specified herein may be used. Sediment basins designed per the General Permit shall be designed as 

follows: 

 

Option 1:  Pursuant to local ordinance for sediment basin design and maintenance, provided that the 

design efficiency is as protective or more protective of water quality than Option 3.  

 

OR   

 

Option 2: Sediment basin(s), as measured from the bottom of the basin to the principal outlet, shall have 

at least a capacity equivalent to 3,600 cubic feet (133 yd3) of storage per acre draining into the sediment 

basin. The length of the basin shall be more than twice the width of the basin. The length is determined by 

measuring the distance between the inlet and the outlet; and the depth must not be less than 3 ft nor greater 

than 5 ft for safety reasons and for maximum efficiency. 

 

OR 

 

Option 3:  Sediment basin(s) shall be designed using the standard equation: 

 

As = 1.2Q/Vs  (Eq. 1) 
 

Where: 

 

As = Minimum surface area for trapping soil particles of a certain size  

Vs = Settling velocity of the design particle size chosen 
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Q = C I A 

 

Where: 

 

Q = Discharge rate measured in cubic feet per second 

C = Runoff coefficient 

I = Precipitation intensity for the 10-year, 6-hour rain event  

A = Area draining into the sediment basin in acres 

 

The design particle size shall be the smallest soil grain size determined by wet sieve analysis, or the fine silt 

sized (0.01 mm [or 0.0004 in.]) particle, and the Vs used shall be 100 percent of the calculated settling 

velocity. 

 

The length is determined by measuring the distance between the inlet and the outlet; the length shall be 

more than twice the dimension as the width; the depth shall not be less than 3 ft nor greater than 5 ft for 

safety reasons and for maximum efficiency (2 ft of sediment storage, 2 ft of capacity). The basin(s) shall 

be located on the site where it can be maintained on a year-round basis and shall be maintained on a 

schedule to retain the 2 ft of capacity. 

 

OR  

 

Option 4:  The use of an equivalent surface area design or equation, provided that the design efficiency is 

as protective or more protective of water quality than Option 3. 

 

A. Other design considerations are: 

 

The volume of the settling zone should be sized to capture runoff from a 2-year storm or other 

appropriate design storms specified by the local agency. A detention time of 24 to 40 hours should 

allow 70 to 80 % of sediment to settle. 

 

The basin volume consists of two zones: 

 

1. A sediment storage zone at least 1 ft deep. 

2. A settling zone at least 2 ft deep. 

 

The length to settling depth ratio (L/SD) should be less than 200. 

 

Sediment basins are best used in conjunction with erosion controls. Sediment basins that will be 

used as the only means of treatment, without upstream erosion and sediment controls, must be 

designed according to the four options required by the General Permit (see Options 1-4 above). 

Sediment basins that are used in conjunction with upstream erosion and sediment controls should 

be designed to have a capacity equivalent to 67 yd3 of sediment storage per acre of contributory 

area. 

 

The length of the basin should be more than twice the width of the basin; the length should be 

determined by measuring the distance between the inlet and the outlet. 

 

The depth must be no less than 3 ft. 

 

Basins with an impounding levee greater than 4.5 ft tall, measured from the lowest point to the 

impounding area to the highest point of the levee, and basins capable of impounding more than 

35,000 ft3, should be designed by a Registered Civil Engineer. The design should include 

maintenance requirements, including sediment and vegetation removal, to ensure continuous 

function of the basin outlet and bypass structures. 
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Basins should be designed to drain within 72 hours following storm events. If a basin fails to drain 

within 72 hours, it must be pumped dry. 

 

Sediment basins, regardless of size and storage volume, should include features to accommodate 

overflow or bypass flows that exceed the design storm event. 

 

Include an emergency spillway to accommodate flows not carried by the principal spillway. The 

spillway should consist of an open channel (earthen or vegetated) over undisturbed material (not 

fill) or constructed of a non-erodible riprap. 

 

The spillway control section, which is a level portion of the spillway channel at the highest 

elevation in the channel, should be a minimum of 20 ft in length. 

 

Rock or vegetation should be used to protect the basin inlet and slopes against erosion. 

 

A forebay, constructed upstream of the basin may be provided to remove debris and larger 

particles. 

 

The outflow from the sediment basin should be provided with velocity dissipation devices (see 

BMP EC-10) to prevent erosion and scouring of the embankment and channel.  

 

Basin inlets should be located to maximize travel distance to the basin outlet. 

 

The principal outlet should consist of a corrugated metal, high density polyethylene (HDPE), or 

reinforced concrete riser pipe with dewatering holes and an anti-vortex device and trash rack 

attached to the top of the riser, to prevent floating debris from flowing out of the basin or 

obstructing the system. This principal structure should be designed to accommodate the inflow 

design storm. 

 

A rock pile or rock-filled gabions can serve as alternatives to the debris screen; although the 

designer should be aware of the potential for extra maintenance involved should the pore spaces in 

the rock pile clog. 

 

The outlet structure should be placed on a firm, smooth foundation with the base securely 

anchored with concrete or other means to prevent floatation. 

 

Attach riser pipe (watertight connection) to a horizontal pipe (barrel). Provide anti-seep collars on 

the barrel. 

 

Cleanout level should be clearly marked on the riser pipe. 

 

Proper hydraulic design of the outlet is critical to achieving the desired performance of the basin. 

The outlet should be designed to drain the basin within 24 to 72 hours (also referred to as 

"drawdown time"). The 24-hour limit is specified to provide adequate settling time; the 72-hour 

limit is specified to mitigate vector control concerns. 

 

The two most common outlet problems that occur are: (1) the capacity of the outlet is too great 

resulting in only partial filling of the basin and drawdown time less than designed for; and (2) the 

outlet clogs because it is not adequately protected against trash and debris. To avoid these 

problems, the following outlet types are recommended for use: (1) a single orifice outlet with or 

without the protection of a riser pipe, and (2) perforated riser. Design guidance for single orifice 

and perforated riser outlets follow: 

 

Flow Control Using a Single Orifice At The Bottom Of The Basin (Figure 1): The outlet control 

orifice should be sized using the following equation: 
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2 A(H - Ho)0.5         (7x10-5) A(H - Ho)0.5 

 3600 CT(2g) 0.5              CT 

 

where: 

 

a  = area of orifice (ft2) 

A = surface area of the basin at mid elevation (ft2)  

C = orifice coefficient 

T = drawdown time of full basin (hrs) 

g = gravity (32.2 ft/s2) 

H = elevation when the basin is full (ft) 

Ho = final elevation when basin is empty (ft) 

With a drawdown time of 40 hours, the equation becomes: 

 

a = (1.75x10-6)A(H- Ho)0.5 

C     (Eq. 3) 

 

Flow Control Using Multiple Orifices (see Figure2): 

 

             2 A(hmax)          

       3600 CT(2g[hmax - hcentroid of orifices])              

 

With terms as described above except: 

 

   at = total area of orifices 

 hmax = maximum height from lowest orifice to the maximum water surface (ft) 

hcentroid of orifices = height from the lowest orifice to the centroid of the orifice configuration 

(ft) 

 

Allocate the orifices evenly on two rows; separate the holes by 3x hole diameter vertically, and by 

120 degrees horizontally (refer to Figure 2). 

 

Because basins are not maintained for infiltration, water loss by infiltration should be disregarded 

when designing the hydraulic capacity of the outlet structure. 

 

Care must be taken in the selection of "C"; 0.60 is most often recommended and used. However, 

based on actual tests, GKY (1989), "Outlet Hydraulics of Extended Detention Facilities for 

Northern Virginia Planning District Commission", recommends the following: 

 

C = 0.66 for thin materials; where the thickness is equal to or less than the orifice 

diameter, or 

C = 0.80 when the material is thicker than the orifice diameter 

 

Installation.  Securely anchor and install an anti-seep collar on the outlet pipe/riser and provide an 

emergency spillway for passing major floods (see local flood control agency). 

 

A. Areas under embankments must be cleared and stripped of vegetation. 

B. Chain link fencing should be provided around each sediment basin to prevent unauthorized entry 

to the basin or if safety is a concern. 

 

5. COSTS: Average annual costs for installation and maintenance (2 year useful life) are: 

 

a =            =                                          (Eq.2) 

at =                                                (Eq.4) 
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A. Basin less than 50,000 ft3: Range, $0.24 - $1.58/ ft3. Average, $0.73 per ft3. $400 - $2,400, $1,200 

average per drainage acre. 

B. Basin size greater than 50,000 ft3: Range, $0.12 - $0.48/ ft3. Average, $0.36 per ft3. $200 - $800, 

$600 average per drainage acre. 

 

6. INSPECTION AND MAINTENANCE: Inspect BMPs prior to forecast rain, daily during extended rain 

events, after rain events, weekly during the rainy season, and at two-week intervals during the non-rainy 

season. 

 

A. Examine basin banks for seepage and structural soundness. 

B. Check inlet and outlet structures and spillway for any damage or obstructions. Repair damage and 

remove obstructions as needed. 

C. Check inlet and outlet area for erosion and stabilize if required. 

D. Check fencing for damage and repair as needed. 

E. Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when sediment accumulation reaches one- half the 

designated sediment storage volume. Sediment removed during maintenance may be incorporated 

into earthwork on the site or disposed of at appropriate locations. 

F. Remove standing water from basin within 72 hours after accumulation.  

G. BMPs that require dewatering shall be continuously attended while dewatering takes place. 

Dewatering BMPs shall be implemented at all times during dewatering activities. 

H. To minimize vector production: 

1. Remove accumulation of live and dead floating vegetation in basins during every 

inspection. 

2. Remove excessive emergent and perimeter vegetation as needed or as advised by local or 

state vector 

control agencies. 
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Is Deep Tilling an Option for My Property? 
   

Herriman Land Use Planning  

Public Works Department 

 

 

 
 

 

 

 

What is Deep Tilling? 

Deep tilling consists of the mixing of soil layers mechanically.  Tilling would include blending 

the soil from 0-12 inches.  Lead concentrations would be, more or less, evenly distributed after 

tilling through the 0-12 inch horizon to eliminate areas of higher concentrations of lead.  

Farming practices over the century have used tilling the plow under crop stubble following 

harvest.  This practice has in effect mixed the top 10 inches of soil for a good portion of the 

properties in Herriman, Utah. 

 

What is the concentration limit? 

A residential limit of 1200 parts per million (ppm) lead and 100 ppm arsenic has been 

established for soils in the Herriman area.  Recent soil removals of lead contaminated soils have 

found that once the high lead concentrated soils were removed arsenic concentrations also 

decreased. 
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 No 

Remedial 

Action is 

Required 

No  

Yes   

This property 

will NOT 

benefit from 

deep tilling.  

Deep tilling is 

only effective to 

12 inches deep. 

Are there Lead Concentrations greater 

than 1200 ppm or Arsenic Concentrations 

greater than 100 ppm at a depth greater 

than 12 inches? 

No  

Deep tilling  

will not  

remediate the 

lead 

concentrations in 

this soil. 

This property MAY benefit from Deep 

Tilling. Determine your mixed soils lead 

concentration.  (See calculating your 

mixed concentration) 

Is the calculated mixed soils Lead 

Concentration less than 1200 ppm and or 

Arsenic Concentrations greater than 100 

ppm? 

No  

Yes   

*Deep Tilling may 

benefit the soils on 

the property. 

Do I have Lead Concentrations greater 

than 1200 ppm or Arsenic Concentrations 

greater than 100 ppm in soils on my 

property? 
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Calculating Your Mixed Soil Lead Concentration  
 

The mixed soil lead concentrationof your soil can be calculated by using the following formula: 

 

Mixed Soil Lead Conc. = (X+Y) / 2 

 

X = Lead concentration from the 0-6 inch interval 

Y = Lead concentration from the 6-12 inch interval 

 

Use the quick reference table to determine if soil layers may be mixed.  The lead concentrations 

in the table show the maximum concentrations that when mixed should theorectically meet the 

1200 ppm lead limit.  The maximum lead concentration mixable in any layer is 3200 ppm and 

that is only if the other layer contains 0 ppm lead. 

 

To use the table, look up the lead concentration for the 0-6 inch interval in Column X.  Then 

look at the adjacent value in Column Y.  This value is the maximum lead concentration in the 6-

12 inch interval allowed if the soils were mixed in order to meet the 1200 ppm lead 

concentration limit. 

 

For example: 

The lead concentration in the 0-6 inch layer is 724 ppm.  Using the quick reference chart, find 

the nearest greater value in Column X.  In this case, the value is <1000.  For this X value the Y 

value is <1676.  Therefore if the 0-6 inch interval has a concentration of 824 ppm, then the 6-12 

inch interval must have a concentration less than 1676 ppm lead in order for the mixed soil lead 

concentration to be below the 1200 ppm lead limit.  This is only an approximation.  Using the 

formula instead of the table, a 0-6 inch soil layer with a concentration of 724 ppm can have a 

concentration up to 1676 ppm in the 6-12 inch layer. 

 

Discussion 

 

Mathmatically the mixing of soils is easy.  However, in reality soils cannot be totally 

homogenized using mechanical means.  If both the 0-6 inch and 6-12 inch soil layers to be 

mixed contain lead concentrations close to maximum mixing concentrations in the table, 

“hotspots” may be left behind after the mixing is completed.  Deep tilling would probably not be 

effective in these cases and another remedial alternative should be investigated. 

 

Alternatively, tilling may be effective on portions of the property and not others.  Under this 

scenario, divide the property into discreet sections and determine the calculated mixed 

concentration per section. 
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X Y Lead Conc. 
0-6 inch interval 6-12 inch interval Maximum Limit (ppm) 

0 <2400 1200 

<200 <2200 1200 

<400 <2000 1200 

<600 <1800 1200 

<800 <1600 1200 

<1000 <1400 1200 

<1200 <1200 1200 

<1400 <1000 1200 

<1600 <800 1200 

<1800 <600 1200 

<2000 <400 1200 

<2200 <200 1200 

<2400 <0 1200 
 

 

 

 
 

 

 



 

 

 

 

 

  

How Do I Develop Contaminated Properties 

 (Experience and Lessons from the U.S Bureau of Reclamation) 

 

LEAD AND ARSENIC CONTAMINATION ON  

AGRICULTURAL PROPERTY:  

How Can I Clean This Up? 
 

 

 

 

 

 

 
 

 

 

 

 

  



 

  
























































































