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STORM WATER POLLUTION PREVENTION PLAN 
Regional Wells (R-Wells) Drilling 

LOS ALAMOS NATIONAL LABORATORY 
 

PREFACE 
 
The United States Environmental Protection Agency (EPA) has issued a final 2012 Construction General 
Permit (CGP) that covers discharges of stormwater from construction sites.  
 
The 2012 National Pollutant Discharge Elimination System (NPDES) General Permit for Storm Water 
Discharges from Construction Activity (Appendix E) includes the following requirements: 
 

• conduct a critical habitat and threatened/endangered species study; 
• develop and implement a Storm Water Pollution Prevention Plan (SWPPP) in accordance with 

good engineering practices; 
• submit a Notice of Intent (NOI); 
• install and maintain erosion and stormwater controls, Best Management Practices (BMPs); 
• perform and document storm water inspections during construction and site stabilization; 
• amend the SWPPP as necessary; 
• submit a Notice of Termination (NOT) following project completion and final stabilization of 

disturbed areas. 
 
Authorization to discharge storm water is required under this Permit for both large and small construction 
projects disturbing more than one (1) acre or part of a larger common plan of development that 
collectively disturbs more than one (1) acre. 

All parties that meet the definition of Operator must be permitted.  Each permittee is not required to 
develop and implement a separate SWPP Plan.  It is required that there be at least one SWPP Plan for a 
site that incorporates the required elements for all Operators.   
 
The 2012 CGP number for New Mexico (Region 6) is NMR120000. This Plan, which has been developed 
for Los Alamos National Security (LANS), describes the nature and sequencing of construction activities, 
potential sources of pollution, and identifies the Best Management Practices (BMPs) to minimize the 
potential for erosion and storm water pollution.  The Plan was developed in accordance with the 
provisions of the Clean Water Act (33 U.S.C. § §1251 et seq., as amended by the Water Quality Act of 
1987, P.L. 100-4), and the regulations established by the U.S. Environmental Protection Agency (EPA) 
for National Pollutant Discharge Elimination System (NPDES) General Permits for Storm Water 
Discharges From Construction Activities.   
 
Following completion and certification of this SWPPP the NOI can be submitted to the EPA. Permit 
coverage will begin 14 calendar days after EPA has acknowledged receipt of the NOI. Therefore 
commencement of soil-disturbing activities may not begin until the waiting period is over. 
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1. PROJECT INFORMATION 

Five new ground water monitoring wells will be installed within Los Alamos National Laboratory (LANL) 
property based on New Mexico Environment Department (NMED) recommendations and requirements to 
further improve the extensive LANL ground water monitoring network. The additional wells to be installed 
are R-63i, CdV-9-1(i), R-47, R-58, and R-26i. Soil disturbance will be associated with the expansion of 
existing pads for drilling or the construction of new pads and any required access roads. The total area of 
disturbance for this project is estimated at 6 acres. 
 

1.1. Operators 

The “operator” of a storm water discharge associated with construction activity is the individual or party 
responsible for applying to the EPA for NPDES Permit coverage.  The EPA defines an “operator” to be 
anyone who meets either of the following two criteria:   

1)  Has operational control over construction plans and specifications, including the ability to make 
modifications to those plans and specifications, or  

2)  Has day-to-day operational control of project activities. 

The permittee with day-to-day operational control over the construction plans and specifications (including 
the ability to make modifications to those plans), day-to-day operational control of project activities and 
control over implementation of this Plan is: 

 Los Alamos National Security, LLC (LANS) 
 Los Alamos National Laboratory (LANL) 
 Los Alamos, NM 87545 
 Contact:  Mike Alexander 

 
The Operators must implement and maintain BMPs in the manner specified in the SWPPP.  Operators 
shall ensure that project plans and specifications meet the minimum requirements of this SWPP Plan.  
Operators shall comply with the terms and conditions of the permit.  Operators will implement the SWPPP 
until final stabilization is complete or the notice of termination (NOT) has been submitted along with 
another operator’s NOI submission in accordance with Appendix I Section I.11.3 of the CGP addressing 
changes to authorization. 
 
 

1.2. Stormwater Team 

A Stormwater Team will be comprised of personnel who are responsible for overseeing the development 
of this SWPPP, any modifications to the SWPPP and for compliance with the requirements of the 2012 
CGP.  Each member of the stormwater team must have ready access to either an electronic or paper 
copy of applicable portions of the 2012 CGP and this SWPPP.  SWPPP Preparer qualifications are 
included in Appendix J. 

 
Operator Name Title Contact Responsible for: 

LANL ENV-CP See Inspector List 

App J 

Inspector 667-0666 Inspections, SWPPP 
Modifications, 
identifying corrective 
actions 

LANL   Mike Alexander Operations Manager 665-4752 Certifying SWPPP for 
LANL, implementing 
SWPPP and Corrective 
Actions, and signing 
inspections 

LANL   Steve Trujillo LOG-SUP: 
LOGISTICS 

667-6111 Implementing SWPPP 
and Corrective Actions 
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SUPERINTENDENT 

LANL   Johnny Salazar CAP-FS Field 
Operations 

667-1997 Implementing SWPPP 
and Corrective Actions 

LANL   Ryan Romero CAP-FS Field 
Operations 

665-9735 Implementing SWPPP 
and Corrective Actions 

 

SWPPP Preparer: 

Name Title Company Contact 

Tim Zimmerly CISEC, CPESC LANS 664-0105 

Jacob Knight CISEC COMPA Industries, INC 665-5880 

 

 

1.3. Site Description 

The R-wells Project involves the drilling, construction, and stabilization of Regional, Deep, and 
Intermediate wells located within LANL and adjacent areas. The project involves installation of access 
roads, drill pads, drilling and installation of wells, removal or land application of waste, final grading and 
stabilization of portions of the pad. The wells are located in various areas on LANL (and surrounding) 
property. The installation of the monitoring wells is primarily intended to provide hydrogeology and 
groundwater water quality data to achieve specific data quality objectives consistent with the Corrective 
Actions Program for LANL. Secondary objectives for new monitoring wells are to collect geologic cores, 
cutting samples, and borehole geophysical data to aid in correlating geologic units and identifying 
potential perched groundwater in shallower zones, and to collect screening groundwater samples of any 
encountered perched zones for possible contaminants. Los Alamos National Security, LLC (LANS) shall 
retain a single NPDES permit for all aspects of the Regional Wells Project. 
 
There are no discharges associated with industrial activity other than construction (i.e. dedicated concrete 
or asphalt plants) covered by this permit. Land application of groundwater and cuttings from well 
construction will be covered under a NMED NOI. Once the wells are operational, discharges from 
sampling will be covered by the NMED NOI. There are no other discharges covered by other permits 
located at the site or any other items excluded from this Plan. If waste disposal, sanitary sewer or septic 
systems are within the permitted area, the SWPP Plan shall be consistent with applicable state, tribal and 
local regulations. 
 
There are several well pads within LANL that have been previously covered under the 2008 CGP and the 
2012 CGP which are now completed with final stabilization. Additional well pads which require current 
coverage are listed below. This SWPPP will be updated with additional specific design information for 
controls and maps once the individual well pad specifics are proposed for the additional four wells. The 
SWPPP will be amended prior to additional pads being constructed. 
 
R-63i: 
Well R-63i is being installed to satisfy a requirement made in the Approval with Modifications Technical 
Area 16 Well Network Evaluation and Recommendations from the New Mexico Environment Department 
(NMED) Hazardous Waste Bureau (LANL 2012, 213573; NMED 2012, 520747). This letter required the 
installation of one new lower deep-intermediate groundwater monitoring well east of Material Disposal 
Area (MDA) P. LANL proposes siting this well next to existing well R-63.The primary purpose of R-63i is 
to monitor contaminant releases from the 260 Outfall and MDA P as well as recharge from Cañon de 
Valle. Water-level data from this location will also constrain the shape of the lower deep-intermediate 
aquifer and groundwater flow directions in this area. 
 
The depth to the top of intermediate-depth saturation at R-63i is expected to be approximately 809 ft with 
three additional likely groundwater producing intervals (994, 1074, and 1178 ft) based on observations 
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made during the drilling of nearby well R-63. The target depth for the R-63i borehole is 1200 ft, about 55 ft 
above the regional aquifer. The depth and occurrence of groundwater is uncertain, and the target depth 
may be adjusted once the water depth and producing intervals are confirmed at this location. 
 
The well is tentatively designed with one well screen placed near the depth of CdV-16-4ip screen 2 
(projected to be 1095–1125 ft) in Puye Formation deposits. Final selection of well-screen length and 
position will be based on data obtained during drilling, including information from lithologic logs of 
cuttings, water-level measurements, video logs, geophysical logs, and driller’s observations. 
 
The well pad is in Technical Area (TA) 16 within LANL. The well will be located approximately 800 feet 
northeast of building 471, northeast of the TA-16 Burning Grounds and 100 feet northwest of the 
existing CdV-16-2i(r) well pad. The disturbed area to be stabilized is approximately 1 acre, and 
materials and equipment will be temporarily staged onsite within the disturbed area. 
 
The current R-63 Well Pad has already been expanded to the south, an area approximately 30 ft x 60 ft, 
to accommodate an additional well to be drilled. The expanded well pad includes a lined cuttings pit, and 
the existing storm water detention pond on in the northeast corner will be modified. The R-63i Well will be 
drilled to a depth up to 2000 ft. The access road may also be improved and maintained. 
 
The site is at the east end of a sloping (south to north) mesa top south of Cañon de Valle. The site drains 
north and west into Cañon de Valle, an impaired Tier 2 waters. Run-on from the south side of limits of 
disturbance for the well drilling pad will be diverted around the site. 
 
R-47: 
Regional aquifer well R-47 is being installed to satisfy a recommendation made in the Technical Area 16 
Well Network Evaluation and Recommendations (LANL 2012, 213573) and approved by the New Mexico 
Environment Department (NMED) Hazardous Waste Bureau. This assessment recommended installing 
one new regional groundwater monitoring well to augment the existing network to better define RDX 
(hexahydro-1,3,5-trinitro-1,3,5-triazine) contamination flow paths within the regional aquifer north of 
Cañon de Valle. The primary purpose of R-47 is to provide groundwater monitoring for high explosives 
(HE) and other potential contaminants in the regional aquifer downgradient of the 260 Outfall and beneath 
infiltration pathways associated with Cañon de Valle and perched groundwater systems in the area. 
 
The depth to the top of regional saturation at R-47 is expected to be approximately 1250 ft. The target 
depth for the R-47 borehole is 1350 ft, about 100 ft into the regional aquifer. The depth to water is 
uncertain and the target depth may be adjusted once the water depth at this location is determined. 
 
The well pad for R-47 was constructed beginning the first week of July, 2014, and was the reason for 
SWPPP revision 1. It is located west of the TA-14-0057 water tank in TA-14. The access road begins at 
TA-14-0057 and lead west to the well pad approximately 1,000 ft. The well pad dimensions are 
approximately 160 ft x 200 ft. The pad was stabilized with base course and the slopes and berms are 
stabilized with Turf Reinforcement Matting. Final stabilization was noted on August 27, 2014. 
 
A site map is provided in Appendix C. The site area drains south to Cañon de Valle, an impaired Tier 2 
Waters 
 
 
CdV-9-1(i): 
Well CdV-9-1(i) is being installed to satisfy a recommendation made in the Technical Area 16 (TA-16) well 
network evaluation and recommendations document and accepted in the New Mexico Environment 
Department (NMED) approval with modifications letter dated June 20, 2012 (LANL 2012, 213573; NMED 
2012, 520747). The network evaluation document recommended the installation of a deep-perched 
groundwater monitoring well north of Cañon de Valle to determine the northern extent of high explosives- 
(HE-) contaminated groundwater in this zone. In the approval with modifications letter, NMED directed 
Los Alamos National Laboratory (LANL or the Laboratory) to install two single-screen wells in the upper 
and lower deep-perched zones if adequate groundwater is present. The Laboratory proposes to initially 
install well CdV-9-1(i) northeast of well CdV-16-1(i). The well will be installed in a target zone based on 
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information obtained during drilling of the well and from drilling of regional aquifer well R-47. A 
recommendation on the need for a second well will be submitted to NMED within 120 d after completion 
of the first well. A final location for well CdV-9-1(i) will be discussed with NMED based on data collected 
during installation of regional aquifer well R-47 and the direct current–resistivity survey proposed for 
Cañon de Valle; both will provide important information relevant to the spatial extent of the perched zone 
north of Cañon de Valle. The primary purpose of CdV-9-1(i) is to monitor contaminants associated with 
Consolidated Unit 16-021(c)-99 (also known as the 260 Outfall). Water-level data from this location will 
also constrain the extent of the perched-intermediate zone of saturation and groundwater flow directions 
in this area. 
 
The depth to the top of the perched intermediate zone of saturation at CdV-9-1(i) is expected to be 
approximately 795 ft. The target depth for the borehole is 1220 ft, about 30 ft below the projected bottom 
of the lower screen at CdV-16-4ip and about 75 ft above the expected elevation of the regional aquifer. 
The depth and occurrence of perched and regional groundwater is uncertain, and the target depth may be 
adjusted once the water depth and producing intervals are evaluated at this location. 
 
The well pad for R-47 will begin construction the first week of Septementer, 2014, and is the reason for 
SWPPP revision 2. A new access road will be constructed for the pad. The access road begins at the 
southeast corner of TA-9 from an existing power line access road south of the paved R-site road. The 
new road will be approximately 500 ft. and will be constructed with minimal clearing and grubbing and will 
have base course applied. The portion of existing dir road being used to access the site will have base 
course applied to it. The well pad will be approximately 150’ x 150’ in dimension. 
 
A site map is provided in Appendix C. The site area drains south to Cañon de Valle, an impaired Tier 2 
Waters 
 
R-26i: 
Perched-intermediate well R-26i is being installed to monitor water quality in perched intermediate 
groundwater observed during the drilling of regional aquifer well R-26 and monitored by piezometer R-26 
PZ2. The main purpose of well R-26i is to replace R-26 PZ2. This replacement well is required by the 
New Mexico Environment Department’s (NMED’s) approval with modifications, dated June 20, 2012 
(NMED 2012, 520747), for the Technical Area 16 Well Network Evaluation and Recommendations report 
(LANL 2012, 213573). Well R-26i will be located within 50 ft of the existing R-26 piezometer nest. 
 
Perched groundwater zones were encountered when the core hole at regional aquifer well R-26 was 
advanced. Two piezometers were opportunistically installed within the core hole. The shallower 
piezometer (PZ2) is screened 150 to 180 ft below ground surface (bgs), and the deeper (PZ1) is 
screened 230 to 250 ft bgs. Well R-26i targets the shallower perched-intermediate groundwater between 
depths of approximately 150 and 180 ft within unit Qbt 3t of the Bandelier Tuff. The proposed total depth 
of the borehole is 200 ft. The well will be completed with a single screen. 
 
A general location map is provided in Appendix C. The site area drains north to Cañon de Valle, an 
impaired Tier 2 Waters 
 
R-58: 
Regional aquifer well R-58 is being installed to satisfy a recommendation made in the Technical Area 
16 Well Network Evaluation and Recommendations (LANL 2012, 213573) and approved with 
modifications by the New Mexico Environment Department (NMED) Hazardous Waste Bureau (NMED 
2012, 520747). This assessment recommended installing one new regional groundwater monitoring 
well downgradient of potential contaminant breakthrough locations for S-Site and Fishladder Canyons. 
The primary purpose of R-58 is to increase the overall detection efficiency of the Technical Area 16 
(TA-16) monitoring network to a minimum of 95% for the high- and medium-priority sources at TA-16. 
Water-level data from this location will also constrain the shape of the regional water table and 
groundwater flow directions in this area. In accordance with NMED’s approval with modifications for the 
Technical Area 16 Well Network Evaluation and Recommendations (NMED 2012, 520747), R-58 is 
planned to be installed after other wells recommended in the TA-16 network evaluation report are 
installed. Information from drilling the other wells or from the surface geophysics will be used to refine 
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the final drilling location of R-58 in consultation with NMED. 
 
The depth to the top of regional saturation at R-58 is expected to be approximately 1246 ft. The target 
depth for the R-58 borehole is 1346 ft, about 100 ft into the regional aquifer. The depth to water is 
uncertain, and the target depth may be adjusted once the water depth at this location is determined. 
 
A general location map is provided in Appendix C. The site area drains southeast to a tributary of Water 
Canyon, an impaired Tier 2 Waters. 
 
Staging Areas: 

Staging will occur within limits of disturbance of the well pads. The individual site maps will be updated to 
show locations of materials and equipment staging, portable toilets, waste containers and concrete 
washout. 

1.4. Buffers 

There are no surface waters within 50 feet of the currently proposed locations for the wells.  
 

1.5. Impaired Waters 

Names of Receiving Waters 
Name(s) of the first surface water that receives stormwater directly from your site and/or from the 
MS4 (note:  multiple rows provided where your site has more than one point of discharge that flows to 
different surface waters) 

 

 
1. R-63i: Cañon de Valle – Tier 2 Waters   
2. R-47: Cañon de Valle – Tier 2 Waters   
3. CdV-9-1(i): Cañon de Valle – Tier 2 Waters   
4. R-26i: Cañon de Valle – Tier 2 Waters   
5. R-58: Water Canyon – Tier 2 Waters   

 
Impaired Waters / TMDLs (Answer the following for each surface water listed in Table above) 

 
Is this surface 
water listed as 

“impaired”? 

If you answered yes, then answer the following: 

What pollutant(s) are causing the 
impairment? 

Tier 2 Waters? 
 

Has a TMDL been 
completed? 

 
1.  YES    NO gross alpha – adjusted, Aluminum YES    NO 

 
  YES    NO 

2.  YES    NO gross alpha – adjusted, Aluminum YES    NO 
 

  YES    NO 

3.  YES    NO gross alpha – adjusted, Aluminum YES    NO 
 

  YES    NO 

4.  YES    NO gross alpha – adjusted, Aluminum YES    NO 
 

  YES    NO 

5.  YES    NO gross alpha – adjusted, Aluminum, 
PCBs 

YES    NO 
 

  YES    NO 

 
 

1.6. Compliance with Other Federal Requirements 

 
This section contains summary information on documentation related to total maximum daily loads 
(TMDL) and documentation of permit eligibility related to threatened & endangered (T&E) species and 
critical habitat.  Several tributaries to the Rio Grande are listed on the NM 303(d) list for assessed 
river/stream reaches requiring TMDLs; however TMDLs pertaining to sediment have yet to be established 
for these waters.   
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Appendix H includes a Historical Properties, Wetland, Threatened and Endangered (T&E) Species, and 
Critical Habitat Evaluation for Construction Projects with detailed information. There may be cultural 
resources near the project areas that will be flagged and avoided. 
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2. CONSTRUCTION ACTIVITIES AND CONTROLS 

This section includes a description of the Best Management Practices (BMPs) that will be implemented as 
part of the construction activity to control pollutants in storm water discharges.  BMPs include structural 
controls, schedules of activities, prohibitions of practices, maintenance procedures, and other 
management practices to prevent or reduce the discharge of pollutants to waters of the United States.  
BMPs are used to prevent the contamination of storm water runoff by retaining sediment on-site; 
minimizing contact with spoils, other disturbed soils, and equipment; and by diverting storm water from the 
locations in which erosion or sediment transport regularly take place.  Details of controls are included in 
Appendix E and locations of controls will be shown on the site map included with this SWPP Plan.     
 
BMPs that will be implemented at the construction site must be adequate and sufficient to meet water 
quality standards.  Discharges that will cause or contribute to non-attainment of water quality standards, 
including failure to protect and maintain existing designated uses of receiving waters, are not allowed.  
Before soil-disturbing activities begin, the Operator with day-to-day control of Project activities will 
implement structural controls as needed to protect the disturbed areas and maintain them as required 
until final stabilization is achieved. 
     
2.1. Sequence of Events/Soil Disturbing Activities 

As major grading activities occur, as construction activities temporarily or permanently cease on a portion 
of the site and as stabilization measures are initiated, dates will be added to the Soil Disturbance 
Sequencing Table listed in Appendix A.  Estimated sequence is provided below and actual dates will be 
provided in Appendix A. 
 
R-63i  
Mobilize  
Install down gradient sediment controls  
Expand existing R-63 pad  
Build berms and sediment pond  
Apply base course on pad  
Seed/hydromulch  
Final stabilization  
 
R-47  
Mobilize  
Install down gradient sediment controls  
Install access road 
Clear/grub and grade pad  
Build berms and sediment pond  
Apply base course on pad and road 
Seed/hydromulch  
Final stabilization  
 
Cdv-9-1(i) 
Mobilize  
Install access road 
Install down gradient sediment controls  
Clear/grub and grade pad  
Build berms and sediment pond  
Apply base course on pad  
Seed/hydromulch or install TRM 
Final stabilization  
 
R-58  
Mobilize - 
Install down gradient sediment controls  
Clear/grub and grade pad  
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Build berms and sediment pond  
Apply base course on pad  
Seed/hydromulch  
Final stabilization  
 
 
2.2. Potential Pollutants 

Potential pollutants that could have an effect on the quality of storm water discharges from this project 
may include but are not limited to: 
 

• Sediment from exposed areas, excavations and material or spoils stockpiles 
• Construction Materials (i.e. revegetation materials, base course) 
• Construction and Well-Drilling Equipment (i.e. graders, drilling rigs, trucks, compressors, 

generators, etc.) 
• Construction and well-drilling materials  (i.e. drilling fluids, cuttings, development water, concrete,  

base course, and chemicals)  
• Vehicle fluids and fluids from construction equipment leaks (i.e. hydraulic fluid, motor oil, 

gasoline, and diesel fuel, and lubricants) 
• Construction trash 

All equipment and materials used during the project will be stored upslope of the site’s structural controls. 
Additional appropriate controls including, but not limited to: secondary containment, drip pans, berming 
and covering; will be established based on site conditions and the type of equipment/materials used.  If 
additional construction and waste materials are stored on site, these sections will be updated to reflect 
these materials, including a description of controls and storage practices, designed to minimize exposure 
of the materials to storm water, and spill prevention and response practices. 

 
2.3. Design Requirements  

Control measures for this project account for and include the types of control measures as required in 
Section 2.1.2 of the 2012 CGP.  Placement of control measures have been designed and located to 
comply with the requirements of this section.  Specific design requirements, as applicable to this project, 
are provided in Appendix F and Appendix G of this SWPPP and include specific detention pond sizing for 
each well pad. 
 

2.4. Control Measures  

All erosion and sediment control measures, stabilization and structural controls, and other protective 
measures identified in this Plan will be maintained in effective operating condition by the Operator with 
day-to-day control. Installation, maintenance, and inspection criteria for the BMPs to be used on-site are 
described along with details and specifications in Appendix F.  If inspections indicate that existing BMPs 
require modification, or additional BMPs are necessary, implementation shall be completed by no later 
than 7 calendar days after the time of discovery. If it is not feasible to complete the installation or repair 
within 7 days, it will be documented why it is infeasible within this timeframe and a schedule for 
installation or repair as soon as practicable after the 7-day timeframe will be identified. All reasonable 
steps to minimize or prevent the discharge of pollutants until a permanent solution is installed and made 
operational, including cleaning up any contaminated surfaces so that the material will not discharge in 
subsequent storm events, will be taken immediately (on the same day or by no later than the following 
day). 
 
General controls and management practices that will be implemented in association with activities at the 
Project site include:   

 

Site Planning and Management Controls 
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• Vegetation removal and soil disturbance will be minimized to the extent possible. BMPs will 
be installed as needed to reduce flow velocities and control sediment. SWPPP will be modified to 
reflect any additional controls necessary during construction. 

• Stabilization measures will be initiated immediately in portions of the site where construction 
activities have temporarily or permanently ceased. Within 7 days after the construction activity in 
that portion of the site has temporarily or permanently ceased stabilization measures will have to 
be completed (except as provided in 2.2.1.3 of the CGP). 

• Brush barriers (consisting of grubbed vegetation from site construction) will be used as perimeter 
sediment controls where possible.  

 
Sediment and Erosion Controls 
 

• Earthen berm/Brush barrier and/or straw wattles for perimeter sediment control  

• Compacted earthen berms for run-off/run-on diversion 

• Waterbars at roads and/or entrances to divert run-on for erosion control 

• Drainage swales installed as needed to divert run-on/run-off 

• Check dams as needed in drainage swales or channels for velocity dissipation  

• Detention ponds with weirs and spillways, reinforced at inlets and outlets with geotextile and 
riprap or wire enclosed gabion baskets. Pond slopes and berms will be stabilized with riprap, 
seeding and TRM or hydromulch. Sediment accumulation in the ponds will be removed once 
pond capacity has been decreased to 50% of original volume. See Appendix G for pond sizing 
calculations. 

   
2.5. Stabilization 

Dates for stabilization of areas will be added to the Sequence of Soil Disturbing Events Table (Appendix 
A).  Stabilization shall be initiated immediately and completed no more than 7 days after 
construction activities have permanently or temporarily ceased in an area (except for exceptions 
provided in part 2.2.1.3 of the CGP).  The Operator with day-to-day control of Project activities is 
responsible for implementation and maintenance of stabilization methods until final stabilization is 
achieved. 

Final stabilization is defined as: all soil disturbing activities at the site have been completed and a uniform 
(e.g., evenly distributed, without large bare areas) perennial vegetative cover with a density of 70% of the 
native background vegetative cover for the area has been established on all unpaved areas and areas 
not covered by permanent structures, or equivalent permanent stabilization measures (such as the use of 
riprap, gabions, or geotextiles) have been employed.  Such determination will be made by ENV-CP 
personnel.   

Stabilization of the well sites will consist of the following: 

• Well pads and any new access roads will be stabilized with basecourse after grading is 
completed.   
 

• Berms and sediment pond shoulders and any disturbed slopes will be stabilized via 
reseeding utilizing Flexterra FGM hydromulch in accordance with LANL Construction 
Specification 32 9219 – Seeding and manufacturer specifications. Approved Turf 
Reinforcement Matting may be used as necessary for steeper slopes or any areas of 
concentrated flow. 

• After land application and remediation of drill cuttings, pit areas will be backfilled and 
reseeded or stabilized with basecourse.  
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3. POLLUTION PREVENTION 

 

3.1. Non-Storm Water Discharges and controls 

Non-storm water discharges are defined as significant discharges of water not associated with the natural 
runoff from a storm event.  Non-storm water discharge control is the responsibility of the Operator with 
day-to-day operational control of the project area.  The Operator will not cause, contribute to, or have 
reasonable potential to cause or contribute to a violation of a water quality standard.  If additional controls 
are required they will be implemented and added to the Plan.  The following possible non-storm water 
discharges are included under this Permit and are listed below: 

 
Type of Allowable Non-Stormwater Discharge Likely to be Present at 

Your Site? 
Discharges from emergency fire-fighting activities  YES    NO 
Fire hydrant flushings  YES    NO 
Landscape irrigation  YES   NO 

Waters used to wash vehicles and equipment  YES    NO 
Water used to control dust and for soil compaction  YES    NO 
Potable water including uncontaminated water line flushings  YES    NO 
Routine external building wash down  YES    NO 
Pavement wash waters  YES    NO 
Uncontaminated air conditioning or compressor condensate  YES    NO 

Uncontaminated, non-turbid discharges of ground water or spring 
water 

  YES  NO 

Foundation or footing drains  YES    NO 
Construction dewatering water  YES    NO 
 
The Operator will ensure that any activities listed above will not result in runoff.  If runoff from such an 
application does occur, appropriate controls such as rock check structures and gravel bags downstream 
of the discharge, will be established prior to the next anticipated discharge and the SWPP Plan will be 
amended to reflect such a change.   
 
 
3.2. Spill Prevention, Response & Reporting 

Spill Prevention for this project includes inspecting equipment regularly for safety, cleanliness and leaks 
and implementation of appropriate controls at staging areas.  Equipment found to be leaking will be 
removed from service and repaired. A spill kit is required to be staged on-site to respond to any materials 
or equipment that may leak. All treatment chemicals will be stored in leak-proof containers that are kept 
under storm-resistant cover and surrounded by secondary containment structures (e.g., spill berms, 
decks, spill containment pallets), or provide equivalent measures, designed and maintained to minimize 
the potential discharge of treatment chemicals in stormwater or by any other means (e.g., storing 
chemicals in covered area or having a spill kit available on site). 

The discharge of hazardous substances or oil resulting from an on-site spill is not authorized under this 
Permit coverage.  Spills or releases shall be reported in accordance with LANL requirements.  If fire or 
explosion is present, or if the potential for such exists, the situation will be reported by dialing 911.   

Emergency Management & Response (EM&R) has been appointed by the Laboratory Director as the 
organization responsible for emergency management at the Laboratory. All uncontrollable spills or 
releases must be reported to the EM&R Office by calling 667-6211 or, after hours, at 667-7080.  In the 
event of a spill, the EM&R Office will determine appropriate cleanup procedures and will notify the 
individuals or organization.  If fire or explosion hazards are present, or if the potential for such exists, the 
situation must be reported by dialing 911 from a non-cellular phone or by activating a fire pull box.  In 
accordance with LANL requirements, internal spill reporting will be completed in the event of any release.  
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Spill reports will be completed by the LANL organization responsible for overseeing site operations, and 
copies of the reports will be maintained by both the responsible organization and ENV-CP.  Federal and 
state reporting is the responsibility of ENV-CP, and the determination for such notification will be made by 
ENV-CP and the EM&R Office in accordance with Laboratory and DOE policies and federal and state 
regulatory reporting requirements. 

In the event of a release equal to or in excess of a reportable quantity, the SWPP Plan will be amended.  
All spills over 1 quart will be documented in the Spill Tracking Table (Appendix D.) As per LANL 
Procedures and EPA Regulations, any facility with a total aboveground fuel and oil storage capacity 
greater than 1,320 gallons including a de minimis container size of 55 gallons must have a Spill 
Prevention Control and Countermeasures Plan.  If an SPCC Plan is necessary it must be submitted to 
ENV-CP for approval. 

Prohibited discharges include: 

• Fuels, oils, or other pollutants used in vehicle and equipment operation and maintenance 
• Toxic or hazardous substances from a spill or other release 

 

3.3. Construction and Waste Materials 

Material and Waste Management 
• Material and soil stockpiles will be protected from contact with stormwater (including run-on) 

using a temporary perimeter sediment barrier such as berms, fiber rolls, silt fences, gravel bags 
or will be placed on the upslope side of open trenches and away from any nearby watercourses. 
Provide cover or other appropriate temporary or permanent stabilization to avoid direct contact 
with precipitation or to prevent sediment discharge. 

• Topsoil will be staged and protected with sediment controls to be utilized during revegetation 
efforts. 

• Litter, material cuttings, concrete or asphalt waste, and any other waste will be picked up or 
managed under good housekeeping practices at the end of each workday and prior to an 
anticipated precipitation event.  Waste must be containerized to limit contact with storm water. 

• If concrete is used, direct all concrete (and other construction materials such as paint, stucco, 
etc.) washwater into a leak-proof container or leak-proof lined pit in a specially designated area 
away from storm drain inlets and drainage areas. The container or pit must be designed so that 
no overflows can occur due to inadequate sizing or precipitation. 

• Fluids (including fuels) and chemicals will be placed within covered storage, or a lined berm or 
other appropriate secondary containment.  Drums containing liquids or hazardous materials will 
be stored on secondary containment pallets, which minimize storm water accumulation.  Good 
housekeeping practices will be maintained and exposure to storm water will be minimized to the 
extent practicable. 

• If used, portable lavatories will be used and maintained and secured in accordance with 
manufacturer recommendations to prevent from tipping over in windy conditions or being knocked 
over; lavatory waste will be treated off-site. Lavatories will be placed on a level area at least 50’ 
from the watercourse. 

• Material shall be transported in appropriate containers or vehicles so that facility locations outside 
the project boundaries and public roadways will not be adversely impacted through sediment 
tracking or waste spillage. 

• All vehicles and equipment will be observed for leaks and, if found, drip pans will be used until 
fixed.  Leaks will be fixed as soon as practicable and leaking vehicles and equipment will be 
removed from service and repaired.  Any leaks discovered shall be recorded in Appendix F.  
Spills of all products will be cleaned up and managed per applicable state and federal regulations. 
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• Vehicle and equipment washing is not done on LANL construction sites, therefore Part 2.3.3.2 is 
not applicable.  

• Refueling of equipment shall be conducted at least 100 ft from any drainage, including dry 
arroyos. Fueling operations will be completed such that head space is provided within fuel tanks 
to allow for fuel expansion.  Clearly flag off and designate areas to be used for fueling and 
maintenance activities and conduct such activities only in these areas. You must provide 
secondary containment structures or other similarly effective means of preventing the discharge 
of spilled or leaked chemicals from the area designated for this activity.  If not practical, identify 
specifically the situations where this requirement may not be practical and describe alternative 
methods of preventing the discharge. 

• If sediment escapes the construction site, off-site accumulations of sediment will be removed at a 
frequency sufficient to minimize offsite impacts.   

• Where necessary, dust generation on-site shall be minimized with the application of water 
and/or an approved soil stabilizer.  Water used to suppress dust generation will be applied 
at a rate to avoid discharge of water from the site.  If additives are used, they will be applied 
per an approved NMED NOI.  

• Water or cuttings may be discharged per the LANL procedure “Land Application of 
Groundwater and Land Application of cuttings” if approved under the NMED NOI to 
discharge. 

• Drilling cuttings and development water, classified as non-hazardous waste, will be contained in a 
bermed and lined pit or leakproof containers until it is approved for land application or other 
means of disposal according to the LANL procedure “Land Application of Drill Cuttings” under the 
NMED NOI to discharge.   The pit will be constructed below the grade of the pad with a 2’ berm 
that will significantly increase freeboard, divert run-on, and eliminate the possibility of a 
discharge.  Waste storage falls under a separate set of regulations and is not monitored as part of 
SWPP
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4. PROCEDURES 

 

4.1. Inspections 

Disturbed areas, structural control measures, staging areas, and areas that have been stabilized shall be 
inspected at least once every seven (7) calendar days, and within 24 hours or the next working day of 
the end of a storm event equal to or greater than ¼ inch of precipitation.  If the entire site has been 
temporarily stabilized, runoff is unlikely due to winter conditions (e.g., site is covered with snow, ice, or 
frozen ground exists), or during seasonal arid periods, inspections shall be conducted at least once every 
month. 

Inspections to be performed by qualified personnel shall include the following: 
• All areas that have been cleared, graded, or excavated where stabilization has not yet been 

implemented.  
• All stormwater controls (including pollution prevention measures) installed at the site to comply 

with this permit. 
• Material, waste, borrow, or equipment storage and maintenance areas that are covered by this 

permit.  
• All areas where stormwater typically flows within the site, including drainageways designed to 

divert, convey, and/or treat stormwater. 
• All points of discharge from the site. 

• All locations where stabilization measures have been implemented.  

Inspections shall be documented on the inspection form provided in Appendix J and will be retained in the 
SWPPP under Appendix K.  Operators shall certify each inspection report in accordance with Appendix I, 
Part I.11 of the CGP.  Inspections shall be continued by LANL (ENV-CP) until final stabilization of an area 
is achieved and/or the NOT is submitted.  Inspector qualifications are included in Appendix J.   

Precipitation Event: 

• The rain events in the high desert mountain environments such as northern New Mexico can vary 
from short intense storms to a longer duration and less intense storm.  The CGP requires that 
permittees complete inspections within 24 hours of a ¼ inch or greater storm event.  Inspections 
will only be conducted during the project’s normal working hours (Monday through Friday) as 
permitted by the CGP. Rain data will be taken from the TA-6 Met Tower.  

 
 

4.2. Maintenance 

Erosion and sediment controls must remain in effective operating condition during permit coverage and 
must be protected from activities that would reduce their effectiveness. Erosion and sediment controls will 
be inspected as required and noted in section 4.1 of this SWPPP and deficiencies will be documented on 
inspection forms and corrective action forms as discovered. Repairs or modifications must be made 
according to the following schedule:  
 

• Initiate work to fix the problem immediately after discovering the problem, and complete such 
work by the close of the next work day, if the problem does not require significant repair or 
replacement, or if the problem can be corrected through routine maintenance.  

• When installation of a new erosion or sediment control or significant repair is needed, you must 
install the new or modified control and make it operational, or complete the repair, within 7 
calendar days from the time of discovery where feasible. If it is infeasible, you must document the 
reason it is infeasible and document your schedule for installing the control measures or making it 
operational as soon as practicable after the 7-day timeframe. Where these actions result in 
changes to any of the stormwater controls or procedures documented in this SWPPP, the 
SWPPP will be modified accordingly within 7 calendar days of completing the work.  
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4.3. Corrective Actions and Reporting 

A corrective action report shall be completed for corrective actions taken in accordance with Part 5.4 of 
the CGP.  A blank corrective action report will be kept in Appendix J. Completed corrective action reports 
will be kept in Appendix K behind each applicable inspection.  Corrective actions will be identified when it 
is required of the project to maintain compliance with the CGP by conducting any of the following: 

• Repair, modify, or replace any stormwater control used at the site; 
• Install a new stormwater control based on site conditions or SWPPP requirements; 
• Perform proper site housekeeping such as picking up trash; 
• Clean up and properly dispose of spills, releases, or sediment deposits; and 
• Correct any other permit violations. 

 
Within 7 days of discovering any of the triggering conditions requiring a corrective action report, a follow 
up report must be attached to the corrective action report noting any immediate follow up actions taken 
and a summary of stormwater control modifications taken or to be taken, including schedules and dates. 
Operators shall also certify each corrective action and follow up report in accordance with Appendix I, 
Part I.11 of the CGP and maintain such reports in Appendix K of this Plan. 
 

4.4. SWPPP Modifications 

This SWPP Plan, including site maps, will be modified within 7 calendar days under the following 
conditions: 

• New operators become active in construction activities on your site or changes are made  to the  
construction plans, stormwater control measures, pollution prevention measures, or other 
activities at the site that are no longer accurately reflected in the SWPPP. This includes changes 
made due to required corrective actions. 

• Areas on the site map where operational control has been transferred (and the date of transfer) 
since permit coverage was initiated. 

• Inspections or investigations by site staff, or by local, state, tribal, or federal officials determine 
that SWPPP modifications are necessary for compliance with the CGP. 

• EPA determines it is necessary to impose additional requirements on your discharge. The 
following must be included in the SWPPP:  
• A copy of any correspondence describing such requirements. 
• A description of the stormwater control measures that will be used to meet such 

requirements. 
• To reflect any revisions to applicable federal, state, tribal, or local requirements that affect the 

stormwater control measures implemented at the site. 
• If applicable, if a change in chemical treatment systems or chemically-enhanced stormwater 

control is made, including use of a different treatment chemical, different dosage rate, or different 
area of application. 

A record of SWPPP modifications including a summary of the changes, authorization, dates and 
notifications to other operators will be maintained using the SWPPP Modification Tracking Log 
provided in Appendix B.   

 

4.5. Training 
All onsite employees and subcontractors must be trained, as necessary, to be made aware of the 
applicable control measures implemented at the site so they follow applicable procedures.  The following 
personnel at a minimum must receive training: 

• Personnel who are responsible for the design, installation, maintenance, and/or repair of 
stormwater controls (including pollution prevention measures) 
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• Personnel responsible for the application and storage of treatment chemicals (if applicable) 

• Personnel who are responsible for conducting inspections as required in Part 4.1.1 of the CGP 

• Personnel who are responsible for taking corrective actions as required in Part 5 of the CGP. 

Required personnel must be trained to understand the following if related to the scope of their job duties: 
• The location of all stormwater controls on the site required by this permit, and how they are to be 

maintained 

• The proper procedures to follow with respect to the permit’s pollution prevention requirements 

• When and how to conduct inspections, record applicable findings and take corrective actions. 

Records of training will be maintained in Appendix J. 
 

4.6. Site Maps 
The site maps (Appendix C) provide boundaries of the property and the locations where construction 
activities will occur, including the following: 

• Locations where earth-disturbing activities will occur, noting any phasing of construction activities.  

• Approximate slopes before and after major grading activities. Areas of steep slopes as defined in 
Appendix A of the CGP. 

• Locations where sediment, soil or other construction materials will be stockpiled. 

• Locations of any crossings of surface waters 

• Designated points on the site where vehicles will exist onto paved roads 

• Locations of structures and other impervious surfaces upon completion of construction. 

• Locations of construction support activity areas covered by this permit as listed in 1.3c (i.e. 
concrete or asphalt batch plants, equipment staging yards, material storage areas, excavated 
material disposal areas, borrow areas). 

• Locations of all surface waters, including wetlands, that exist on or near your site.  Indicate which 
water bodies are listed as impaired, and which are identified as Tier 2, Tier 2.5, or Tier 3 waters. 

• The boundary lines of any natural buffer areas. 

• Areas of federally-listed critical habitat for endangered or threatened species. 

• Topography of the site, existing vegetative cover (e.g., forest, pasture, pavement, structures), and 
drainage pattern(s) of stormwater and allowable non-stormwater flow onto, over, and from the site 
property before and after major grading activities. 

• Stormwater and allowable non-stormwater discharge locations, including: 

o Locations of any storm drain inlets(not applicable to this site) on the site and in the 
immediate vicinity of the site  

o Locations where stormwater or allowable non-stormwater will be discharged to surface 
waters (including wetlands) 

• Locations of all potential pollutant-generating activities. 

• Locations of all stormwater control measures 

• Locations where polymers, flocculants, or other treatment chemicals will be used and stored(not 
applicable to this site). 
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4.7. Record Keeping 

A copy of the SWPP Plan will be maintained onsite for the use of all operators and those identified in the 
SWPP Plan as having on-site responsibilities, the EPA, ENV-CP representatives, and state and federal 
agencies until the project is closed under the conditions of the CGP.  The Plan will contain required 
signatures, a copy of permit language, all reports required by permit coverage, a copy of the complete 
NOI (once posted on EPA’s website), and any other applicable documentation.  Items that will be 
maintained and attached to the SWPP include:   

• Soil Disturbance Sequencing Event Table containing: dates when major soil disturbing activities 
occur, dates when construction activities temporarily or permanently cease on a portion of the 
site, and dates when stabilization measures are initiated  (Appendix A) 

• SWPPP Modification Records (Appendix B)  
• Site Maps (Appendix C) 
• Spill Tracking Form (Appendix D) 
• SWPPP training (Appendix I) 
• Inspection Reports and Corrective Action Reports (Appendix K) 

 
Copies of SWPP Plans, inspection records, spill reports, all reports required by NPDES permit coverage, 
and data used to complete the NOI shall be retained by the permittees for a period of at least three (3) 
years from the date of final stabilization.  LANL will also retain records in accordance with DOE policy. 
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APPENDIX A:  Sequence of Events for Soil Disturbance 

Activity 
description 

Actual dates of disturbance Activity status 
 

R-63i Mobilize –  
 
Install down gradient sediment controls – 
 
Expand existing R-63 pad – 
 
Build berms and sediment pond –  
 
Apply base course on pad – 
 
Seed/hydromulch –  
 
Final stabilization -  

 

R-47 Mobilize –  
 
Install down gradient sediment controls – 
 
Clear/grub and grade pad and access road – 
 
Build berms and sediment pond –  
 
Apply base course on pad and access road – 
 
Seed/hydromulch –  
 
Final stabilization -  

 

Cdv-9-1(i) Mobilize –  
 
Install down gradient sediment controls – 
 
Clear/grub and grade pad – 
 
Build berms and sediment pond –  
 
Apply base course on pad – 
 
Seed/hydromulch –  
 
Final stabilization -  

 

R-58 Mobilize –  
 
Install down gradient sediment controls – 
 
Clear/grub and grade pad – 
 
Build berms and sediment pond –  
 
Apply base course on pad – 
 
Seed/hydromulch –  
 
Final stabilization -  
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R-26i Mobilize –  

 
Install down gradient sediment controls – 
 
Expand existing pad – 
 
Build berms and sediment pond –  
 
Apply base course on pad – 
 
Seed/hydromulch –  
 
Final stabilization -  
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No. Description of the Amendment 
(show date condition identified) 

Date of Amendment  Amendment Prepared and 
Authorized by [Name(s) and 
Title] 

Other Operators Notified 
Name & date notified 
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APPENDIX C: 

 

Site Maps 
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APPENDIX D: 

SPILL TRACKING FORM 
Date Spill Location Material(s) 

Spilled 
Quantity 
Spilled 

Corrective Action Taken Plans to Prevent Recurrence 

      
 
 

      
 
 

      
 
 

      
 
 

      
 
 

      
 
 

      
 
 

      
 
 

      
 
 

 

 



 

 
 

 

 

APPENDIX E: 

Permit Regulations, NOI, Delegation of Authority Letter,  

EPA Acknowledgement 

 















 

 
 
 
 
 
 
 

http://www.epa.gov/npdes/pubs/cgp2012_finalpermit.pdf 

 

http://www.epa.gov/npdes/pubs/cgp2012_finalpermit.pdf










 

 
 

 

 

APPENDIX F: 

BMP Guidance, Details, and Specifications 

1. Berms 

2. Fiber Rolls/Gravel bags 

3. Check dams 

4. Silt fence 

5. Riprap 

6. Turf Reinforcement Matting 

7. Good Housekeeping 

8. Revegetation 

9. Seeding 

 

 

 

 

 

 



 

BERMS AND CHANNELS 

 
 

 Options and Alternatives 
• Swale/berm combination 
• Rock berms 
• Log berms 
• Triangular Silt Dike® 

 BMP Objectives 
• Runoff Control 
• Run-on Diversion 

 



 

Description Berms and channels are most often used to prevent run-on from eroding an 
exposed or disturbed area, and to divert sediment-laden runoff to a sediment trap, 
sediment basin or other suitable, stabilized discharge outlet.  When used as a 
temporary control, berms are most often constructed from compacted soil or loose 
gravel, stone, or crushed rock.  Berms may serve as a permanent structural control 
when constructed from asphalt, concrete, or other similar material. Channels can 
be incorporated into a berm design or function as a stand-alone BMP, and are 
typically constructed from compacted soil or lined with a suitable material. 

 
Applications Effective in diverting run-on away from unprotected areas and reducing flow 

velocities; effective to retain small amounts of runoff and sediment onsite. 
 

Limitations • A berm with a height of over 2 feet or located in an area where failure of the 
berm would result in damage to facilities, the environment or other safety issues 
requires an engineered design. 

• Increased potential for failure if the upslope gradient is too great, resulting in 
high velocity flows. 

• Earth berms may require vegetative stabilization to prevent erosion of the berm 
itself. 

• Excessive sediment accumulation on upslope side of berm needs frequent 
clean-out. 

• Channels may require engineering calculations to ensure the channel material is 
adequate to withstand flow velocity and shear stress. 
 

Performance and 
Longevity 

 
 

Performance Poor or N/A Good Excellent 
Erosion Prevention  x  
Sediment Control  x  
Runoff Control   x 
Good Housekeeping x   

 

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Earth and base 
course 

x x   

Asphalt and 
concrete 

  x  

Prefabricated 
channels and 
culverts 

x x x x 

Prefabricated 
barriers 

x   x 

Design and 
Construction 
Guidance 

• Berms should be constructed during initial land-disturbing activities and must 
be operational prior to upslope land disturbance. 

• A shallow trench or swale to contain the diverted run-on/runoff can be 
incorporated into the berm design. 

• Where applicable, on-site material should be used for berm construction. 
• Berm material needs to meet requirements for gravelly clay or sandy clay.  Do 

not use gravelly sand or gravelly loam to construct berms. 
• When used as a perimeter or down slope control, berms should divert runoff to 

a sediment trapping control such as a sediment trap or basin. 

 



 

• Berms should be located so as to minimize damage by construction operations 
and traffic. 

• Triangular Silt Dike® berms can be used in locations subject to minor traffic 
flow. 

• Earth berms must be adequately compacted to prevent failure. 
• Logs must be delimbed, trenched in and backfilled.  If necessary, secure with 

wooden stakes on either side of the log. 
• Rock berms must be constructed of large angular rock.  Height and depth of 

the berm is dependent on the expected storm water flow.  Ends of berm should 
be brought forward to help contain the flow. 

• Channel material must be adequate to withstand flow velocity and shear 
stress. 

• Ensure channels are designed and constructed with a defined flow line 
adequate to convey flows. 

• Spillways on berms should be at least 6 inches in depth and should be 
protected against scour.  Use rock or TRM for stabilization of the spillway.   
 

Inspection and 
Maintenance 

• Seeded areas which fail to establish a vegetative cover shall be reseeded as 
necessary. 

• Damage from vehicle or construction traffic shall be repaired prior to the end of 
each working day or prior to the next storm event, whichever is sooner. 

• Conduct required repairs immediately. 
• Temporary berms may be removed when the site has been finally stabilized or 

when drainage patterns changed so that the berms are no longer functional. 
• Berms that are designed to trap sediment should be cleaned out as necessary 

or after each storm event.  
• Inspect for erosion or other damage, and repair. 

What not to do… 
 
 
 

 
Berm was not well stabilized and could not stand up to run-on flows. Berms and 
swales should be designed and constructed to handle site specific run-on or run-
off flows. 
 

 

 



 

 



 

 



 

 



 

 
Fiber Rolls/Gravel Bags                                               

 
 

 
 
BMP Objectives 
• Sediment Control 
• Reduce Runoff Velocity 
• Inlet Protection 

 
 
 
 
Description 

 
 
 
Fiber rolls are tube-shaped erosion-control devices filled with straw, flax, rice, 
coconut fiber material, fabrics, or composted material.  Common types of this BMP 
include: straw fiber rolls, coir logs, compost socks, gravel bags, and Terra-Tubes®. 
Straw fiber rolls are wrapped with UV-degradable polypropylene netting for longevity 
or with 100% biodegradable materials like burlap, jute, or coir.  Coir logs are very 
similar to straw fiber rolls but are comprised of long lasting coconut fiber. They are 
also resistant to being consumed by wildlife. Compost socks and gravel bags are 
three dimensional tubular devices comprised of woven mesh fabric or other similar 
material and filled with gravel, rock or compost material. Terra-Tubes® are similar to 
fiber rolls except they are treated with special polymers that react (flocculate) with 
suspended soil particles, increasing their ability to settle.   
 
These devices can be used to break up a slope length, reducing the effects of runoff 
on long or steep slopes.  They also help reduce sediment loads to receiving waters 
by filtering runoff or capturing sediments. Fiber roll BMPs can be used as check 
structures to reduce runoff velocity and can be placed around storm drain inlets for 
velocity and sediment control.  
 

Options  
• Fiber Rolls,  
• Straw Fiber rolls™,  
• Terra-Tubes® 
• Coir Logs,  
• Compost Socks,  
• Gravel Bags 

Alternatives 
• Silt fence 
• TSD 

 

 



 

 
Applications • Along the toe, top, face, and at-grade breaks of exposed and erodible slopes to 

shorten slope length and spread runoff as sheet flow 
• Along the perimeter of exposed soil areas 
• As check dams in unlined ditches 
• Around temporary stockpiles (on dirt) 
• Around storm drain inlets (see Section 2.6) 

 
Limitations • They have a limited sediment capture zone 

• Some may have problems with ice buildup 
• Must be trenched in to function properly 

 
Performance and 
Longevity 

 
Performance Poor or N/A Good Excellent 
Erosion Prevention x   
Sediment Control   x 
Runoff Control  x  
Good Housekeeping x   

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Straw, Coir logs x x   
compost socks x   x 
gravel 
bags/snakes 

x   x 

 
 

Design Criteria and 
Construction 
Specifications 

Materials  
• Most will come prefabricated. Some may require filling onsite, such as gravel 

bags and compost socks.  
• Straw fiber rolls must be at least 8” diameter.  To be effective, fiber rolls at the toe 

of slopes must be at least 20 inches in diameter. An equivalent installation, such 
as stacked smaller-diameter fiber rolls, can be used to achieve a similar level of 
protection. 

• Compost socks: the compost shall be free of any refuse, contaminants or other 
materials toxic to plant growth. Non-composted products will not be accepted. 
Filter socks used for erosion control are usually 12 inches in diameter. 

• Gravel bags: filled with clean 3/4” crushed or 1/4” pea gravel. If subject to impact 
from equipment or vehicles, fill bags only ½ to ¾ full with non-angular rock. 

• Terra-Tubes® can be used where additional reductions in turbidity are required 
• Stakes installed per manufacture recommendations. 
 
Installation.  
• On projects with slopes, install fiber rolls along the contour with a slight 

downward angle at the end of each row to prevent ponding at the midsection. 
Turn the ends of each fiber roll upslope to prevent runoff from flowing around the 

 



 

roll. 
• Install fiber rolls in shallow trenches dug 3 to 5 inches deep for soft, loamy soils 

and 2 to 3 inches deep for hard, rocky soils. 
• Determine the vertical spacing for slope installations on the basis of the slope 

gradient and soil type. A good rule of thumb is:  
• 1:1 slopes = 10 feet apart 
• 2:1 slopes = 20 feet apart 
• 3:1 slopes = 30 feet apart 
• 4:1 slopes = 40 feet apart 

 
• Fiber rolls can be anchored in the following ways: 

1. Drive the stakes through the middle of the fiber roll and deep enough into the 
ground to anchor the roll in place. About 3 inches of the stake should stick 
out above the roll, and the stakes should be spaced 3 to 4 feet apart.  

2. Stakes may be placed on each side of the roll tying across with a natural 
fiber twine or staking in a crossing manner ensuring direct soil contact at all 
times.  

• Gravel bags do not require staking 
• Terminal ends of fiber rolls may be dog legged up slope to ensure containment 

and prevent channeling of sedimentation.  
• Backfill the length of the fiber roll with the excavated soil and compact 

 
 

Inspection and 
Maintenance 

• Ensure that the rolls remain firmly anchored in place and are not crushed or 
damaged by equipment traffic. 

• Check that fiber rolls are trenched in and no gaps exist under the rolls.  
• Check that fiber rolls are adequately aligned with the next roll. Either overlapped 

uphill of the next or doglegged. 
• Check that fiber rolls are securely anchored. 
• Repair or replace split, torn, unraveled, or slumping fiber rolls. 
• Rills or gullies upslope of the rolls and any undercutting is to be repaired. 
• Sediment deposits shall be removed when the sediment reaches one-third of the 

fiber rolls functional freeboard height. Removed sediment shall be deposit within 
the project in such a way that the sediment is not subject to erosion by wind or 
water.  

• Do not disturb or remove sediment from BMPs in PRS/SWMU areas 
• Additional fiber rolls can be placed on top of existing ones to increase sediment 

capacity. 
 

 
 
 
 

 



 

What not to do… 

 
 
Notice that erosion is occurring under the fiber roll where a rill is forming. The fiber 
roll should be properly entrenched into the soil so that water velocity is decreased 
and water is forced to pool behind to promote sedimentation and flow over the fiber 
roll. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

 



 

CHECK DAMS 
 

 

Alternatives 
• Stabilize channel with TRM, 

asphalt or concrete.  
Options 

• Gravel bags  
• Rock 
• Logs 
• Prefabricated Juniper Bales  
• Triangular Silt Dike® 
• Other  prefabricated products 

BMP Objectives 
• Sediment Retention 
• Reduction in runoff velocity 
• Erosion Control 

 



 

Description A check dam is a small dam constructed across a channel, drainage ditch or 
other area of concentrated flow.  Check dams reduce erosion and promote 
sedimentation by reducing runoff flow velocity and encouraging sediment to settle 
out.  Check dams are usually constructed of rock, gravel bags, sandbags or other 
proprietary products and may either be a temporary or permanent structural 
control.   
 

Applications • Use to minimize down cutting in channels, retain sediment, and reduce velocity. 
• Useful in temporary ditches that will be removed after construction. 

 
Limitations • A check dam with a height of over 2 feet or located in an area where failure of 

the check dam would result in damage to facilities, the environment or other 
safety issues requires an engineered design. 

• Significant sediment accumulations behind the check structure may destroy 
vegetation lining the channel. 

• Requires regular maintenance and sediment removal. 
• May not be used in a drainage that is a perennial stream. 
• May cause increased erosion if not installed correctly.  

 
Performance and 
Longevity 

 
 

Performance Poor or N/A Good Excellent 
Erosion Prevention  x  
Sediment Control   x 
Runoff Control   x 
Good Housekeeping x   

 

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Rock, logs, juniper 
bales 

 x x  

Gravel bags, 
Triangular Silt Dike 

x   x 

Design and 
Construction 
Guidance 

• Check dam must be located in a defined channel to reduce runoff velocity or 
retain sediment. 

• If high flows are expected, ensure scour protection has been installed on the 
downstream of the check dam. 

• Check dams should be spaced at a distance to allow the elevation of the 
ponded water from the downstream check dam to match the elevation of the 
toe of the upstream dam.  

• Flows must be directed over the check dam. 
• When using rock, ensure the material diameter is appropriate to create 

ponding. 
• Straw bales and wattles should not be used as check dams. 
• The center of a check dam must always be lower than its outside edges and 

the channel bank height to allow proper flow over the check structure.  
 

Installation: 

 



 

• Should be installed as soon as possible while construction activities are 
occurring.  

• The center of the dam should be at least six-inches lower than its edges. 
• Check dam material should be entrenched into the sides and bottom of the 

channel to ensure flow does not go around or under the check dam.   
• Rock should be placed individually by hand or by mechanical methods (no 

dumping of rock). 
 

 
 

Inspection and 
Maintenance 

• Check for damage and erosion caused by flows around or under the dam 
structure. Repair erosion around a check dam and lower the center if 
required. 

• Remove any debris that would impede flow over the check dam.  
• When the sediment has reached a height of approximately one-half the 

original height of the dam (measured at the center), remove accumulated 
sediment from the upstream side of the dam. 

• Remove check dams made from temporary materials when the adjacent site 
is stabilized.  

• Before removing a check dam, remove all accumulated sediment from the 
channel.  If sediment is placed on adjacent slopes, stabilize it with native 
vegetation.  

 



 

What not to do… 
 
 

 

 
Silt fence cannot be used as a check structure and is not designed for 
concentrated flow. 
 

 
Notice how runoff bypassed the check structures. Channel banks 
must be sufficient to withstand flows and the dam center must be 
lower to allow flow over the check dam. 
 

 

 



 

 
 
 
 

 



 

 

 
SILT FENCE AND S-FENCE™ 

 

 
 

Description Silt fences are typically used as temporary perimeter controls around sites where 
construction activities will disturb the soil. They can also be used within the interior of 
a site. A silt fence consists of a length of woven, permeable geotextile, stretched 
between anchoring posts spaced at regular intervals along the site at low/downslope 
areas. The filter fabric should be entrenched in the ground between the support posts. 
When installed correctly, silt fences create ponding of runoff from the site, allowing 
transported sediment to settle out.  Silt fences can be an effective barrier to sediment 
leaving the site. 
 
The S-Fence is made from HDPE material and is much stiffer than the silt fence 
material. It is buried 3 inches in the ground and can be secured to an existing chain 
link fence or can be installed by itself and fastened to wood stakes. Each section is 7 
feet long and comes in two heights: 10 inch and 14 inch. S-Fence is designed to allow 
water to flow through it and significantly reduces erosive energy and provides particle 

Product Types  
• Silt fence 
• S-Fence™  

Alternatives 
• Depending on surface and site 

conditions; gravel bags, wattles, or 
Triangular Silt Dike may be used. 

BMP Objectives 
• Sediment Control 
• Sheet Flow Runoff Control 
• Wind Erosion Control 

 



 

filtering. 
 

Applications Silt fences apply to construction sites with relatively small drainage areas.  They are 
appropriate in areas where runoff will occur as sheet flow.  The drainage area for silt 
fences should not exceed 0.25 acre per 100-foot fence length.  Silt fence should not 
be used for runoff velocity control or placed in areas of concentrated runoff such as 
drainage channels and storm drain inlets and outlets.  Silt fence should be installed 
along the contour to minimize channeling of runoff.  They may also be placed 
perpendicular to prevailing winds at staggered intervals to address wind erosion.  The 
same applications apply to S-Fence.  
 

Limitations • Do not install silt fences along areas where rocks or other hard surfaces will 
prevent uniformly anchoring the fence posts and entrenching the filter fabric. 
Improper installation prevents proper function.  

• Silt fences are not suitable for areas where large amounts of concentrated runoff 
are likely. Do not install silt fences across streams, ditches, or waterways. 

• High winds can make the filter fabric deteriorate faster, so installing fences in 
open, windy areas should be avoided.  

• When the pores of the fence fabric become clogged with sediment, pools of water 
are likely to form on the uphill side of the fence. Siting and design of the silt fence 
should account for this. Take care to avoid unnecessarily diverting storm water 
from these pools, causing further erosion damage. 

• UV exposure degrades silt fence filter fabric, causing separation of the fabric 
strands which leads to greater potential for holes and wind damage. 

 
Performance and 
Longevity 

Studies have approximated the following effectiveness ranges for silt fences 
constructed of filter fabric that are properly installed and well maintained: 

• Average total suspended solids removal of 70 percent 
• Sand removal of 80 to 90 percent 
• Silt-loam removal of 50 to 80 percent 
• Silt-clay-loam removal of 0 to 20 percent.  

Removal rates are highly dependent on local conditions and installation.   
 
Silt fence in the LANL area will typically experience the onset of degradation due to 
UV exposure over a period of 6 to 12 months and will need to be maintained or 
repaired due to damage from wind and runoff. 
 
S-Fence can also be used as a perimeter control but is made from an HDPE material 
and has a functional life greater than 4 years. It can also be reused. The product will 
stand up to winds and UV exposure and can be recycled at the end of its life.  
 

Performance Poor or N/A Good Excellent 
Erosion Prevention x   
Sediment Control   x 
Runoff Control  x  
Good Housekeeping x   

 
Longevity Temporary 

(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Silt Fence x    
S-fence x   x 

 

 



 

 
Design and 
Construction 
Guidance 

 
Materials 
 
Silt Fence 
• The material for silt fences should be a pervious sheet of synthetic fabric such 

as polypropylene, nylon, polyester, or polyethylene yarn. 
• Choose the material based on the minimum synthetic fabric requirements shown 

in Table 1.  
 

Table 1. Minimum requirements for silt fence fabric  

Physical property Requirements 

Filtering efficiency 
75%-85% (minimum): highly dependent on local 
conditions 

Tensile strength at 20% 
(maximum) Elongation 

Standard strength: 30 lb/linear inch (minimum) 
Extra strength: 50 lb/linear inch (minimum) 

Ultraviolet radiation 90% (minimum) 

Slurry flow rate 0.3 gal/ft2/min (minimum) 
 

S- Fence Product Characteristics 
• Unit weight, 10” / 14” (Lbs/ft) (max) 0.35 / 0.48           
• Reusable YES 
• Functional life (minimum)(years) 4+                             
• Filter capability – AOS (ASTM D4751) (microns) 250 
• Dimension – length per module (ft) 7     
• Percentage Open Area (COE 22125-86) (min %) 20% 
• Dimension (freeboard height in inches) 10.0 / 14.0        
• Tensile Yield ASTM D-638 (lb/in2) 1800 - 2800 
• Installed freeboard height (inches) 7.0 / 11.0  
• Ultimate Tensile Strength: ASTM D-638 (lb/in2) 2000 - 2800 
•  Recyclable Post consumer #2 YES       

Service temperature (deg F) -30 to 160 

Installation 

• Standard-strength fabric can be reinforced with wire mesh behind the filter fabric 
to increase the effective life of the fence. 

• Attach the filter fabric to wood or metal stakes at least 4 feet long. Stakes should 
have a minimum diameter of 2 inches if a hardwood like oak is used or at least 4 
inches in diameter if soft woods such as pine are used. When using metal posts 
in place of wooden stakes, they should weigh at least 1.00 to 1.33 lb/linear foot. 
If metal posts are used, attachment points are needed for fastening the filter 
fabric with wire ties.  

• Erect silt fence in a continuous fashion from a single roll of fabric to eliminate 
gaps in the fence. If a continuous roll of fabric is not available, overlap the fabric 
from both directions only at stakes or posts. Overlap at least 6 inches in a 
shingle pattern in the direction of runoff flow. 

 • Excavate a trench to anchor the bottom of the fabric fence at least 6 inches 

 



 

below the ground surface. The trench should be backfilled and the soil 
compacted over the toe of the filter fabric.  Alternatively use a slicing machine to 
install the filter fabric. 

• Install posts along the length of the fence at a height of 18 to 36 inches above 
the original ground surface. Posts should be driven into the ground a minimum 
of 12 inches.  If standard-strength fabric is used with wire mesh, space the posts 
no more than 10 feet apart. If extra-strength fabric is used without wire mesh 
reinforcement, space the posts no more than 6 feet apart. Attach the filter fabric 
to the posts.  

• The ends of the silt fence should be turned uphill to prevent flow from running 
around the ends of the fence. 

• Install silt fence at least 6 feet from the toe of a slope. 

• Once installed, silt fence should remain in place until all areas upslope have 
been permanently stabilized by vegetation or other means. 

 
Inspection and 
Maintenance 

• Inspect fences to make sure that they are intact and that there are no gaps where 
the fence meets the ground or tears along the length of the fence.  

• If gaps or tears are found, repair or replace the fabric immediately.  
• Remove accumulated sediments from the fence base when the sediment reaches 

one-third to one-half the fence height.  
• Remove sediment more frequently if accumulated sediment is creating noticeable 

strain on the fabric and the fence might fail from a sudden storm event.  
• When removing the fence, remove the accumulated sediment as well. 
 

What not to do… 
 
 

 

 
Silt fence should be properly entrenched for proper operation. 

 



 

 

 



 

 

 



 

RIPRAP 

 
 
BMP Objectives 
• Erosion Control

Options  
• Can be wire enclosed or loose 

Alternatives 
• Use TRM for channel install (see Section 4.3) 
• Vegetation and terracing on slopes 

 

 



   
 

  
Description Riprap is a permanent, erosion-resistant layer made of stones. It is intended to 

protect soil from erosion in areas of concentrated runoff. Riprap generally consists of 
crushed rock and for added effectiveness may be placed on filter fabric on a 
prepared surface. The individual stones are typically angular in shape and well 
graded to promote interlocking.  
 

Applications • Riprap is effective in protecting culvert inlets and outlets and preventing scouring 
and undercutting. 

• Useful in the stabilization of stream or channel banks and drainage channels. 
• Can be used to stabilize cut and fill slopes, storm drains and slope drains. 
• Should be considered where perennial flows or frequent ponding would drown a vegetated 

lining. 
 

Limitations • Should not be placed on slopes greater than 2:1. 
• Cost may be a prohibitive factor in large scale applications. 
• Proper design and stone selection for expected flow velocity is essential. 
• Difficult to remove sediment accumulations. 

 
Performance and 
Longevity 

Performance Poor or N/A Good Excellent 
Erosion Prevention   x 
Sediment Control   x 
Runoff Control x   
Good Housekeeping x   

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Riprap x    
 
 

Design Criteria 
and Construction 
Specifications 

• Riprap installations should be designed and specified by an engineer. 
• Use stones angular in shape and well graded to promote interlocking. 
• Filter fabric must be used underneath. 
• Brush, trees, stumps, and other objects that would interfere with riprap 

placement should be removed. 
• Use filter fabric and connect joints with a minimum overlap of 1 foot and 

space anchor pins approximately every 3 feet along the overlap.  The ends 
of the fabric shall be buried to a minimum depth of 12 inches. 

• Place riprap stones forming a continuous blanket to minimum thickness of 12 
inches. 

• Place the riprap in a trench excavated to 24 inches below the toe of the 
slope of the embankment or side of channel. 

 
Inspection and 
Maintenance 

• Check that filter fabric was used under the riprap. 
• Check that riprap installed in a channel has a low point in the center to 

prevent flows from going around the rock. 
• For riprap aprons, inspect for erosion around the riprap and dislodgment of 

stones. 
• Check for slumping on hillsides. 
• Check for scour or undermining – replace or reposition riprap as necessary. 

 



   
 

What not to do… 
 
 

 
 

 
Properly installed riprap at culvert outlet will control erosion. 

 

 



   
 

TURF REINFORCEMENT MATS 

 
 
BMP Objectives 
• Erosion Control 
 

Options and Alternatives 
• Riprap or Gabions 
• Engineered Stabilization 

 

 



 

Combinations and 
Alternatives 
 

Turf reinforcement mats (TRMs) may be used in conjunction with temporary or 
permanent sediment and erosion control BMPs to promote vegetation growth. Areas 
where TRMs are applied should be seeded prior to installation.  

Description Turf reinforcement mats are a long term non-degradable rolled erosion control product 
(RECP) comprised of UV stabilized, non-degradable, synthetic fibers or nettings. 
TRMs are especially useful in areas such as channels that receive higher velocity 
flows and on slopes requiring immediate permanent soft stabilization. TRMs can 
enhance the natural ability of vegetation to protect soil from erosion.  
 

Applications • TRMs may be used in areas where hard armoring or impervious lining would be 
required.  

• Excellent for stabilizing soil in high shear stress/velocity channels or any area 
exposed to high volume or high velocity storm water runoff such as drainage 
ditches and runoff conveyance systems. TRMs may be used in channels where 
shears are up to 11 lbs/ft

2 
and velocities range up to 20 ft/sec. 

• May be used on slopes requiring immediate permanent soft stabilization. 
• Remain in place as permanent stabilization. 
• Helps establish and maintain vegetative cover. 
 

Limitations Should not be used when anticipated hydraulic conditions are beyond the limits of 
TRMs. 

 
Performance and 
Longevity 

 
Performance Poor or N/A Good Excellent 
Erosion Prevention   x 
Sediment Control x   
Runoff Control x   
Good Housekeeping x   

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

TRM   x  
 
 

Design Criteria 
and 
Construction 
Specifications 

Site preparation is essential to ensure that TRMs perform as intended and remain in close 
contact with the soil. Ensure soil amendments are applied as necessary and seed according to 
LANL Master Specifications Section 32 9219 Seeding. Choose the appropriate turf 
reinforcement mat for a channel based on the calculated shear stress and water velocities  
 

 Anchoring:  
• U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes 

can be used to anchor mats to the ground surface. Wire staples should be a 
minimum of 11 gauge. Metal stake pins should be 3/16 inch diameter steel with a 
1 1/2 inch steel washer at the head of the pin. Wire staples and metal stakes 
should be driven flush to the soil surface. All anchors should be 6-8 inches long 
and have sufficient ground penetration to resist pullout. Longer anchors may be 
required for loose soils.  

 
Installation on Slopes:  
• Begin at the top of the slope and anchor its mat in a 6 inch deep x 6 inch wide 

 



 

trench. Backfill trench and tamp earth firmly. 
• Unroll mat downslope in the direction of the water flow. 
• The edges of adjacent parallel rolls should be overlapped 2-3 inches and be 

stapled every 3 feet. 
• When mats must be spliced, place mats end over end (shingle style) with 6 inch 

overlap. Staple through overlapped area, approximately 12 inches apart. 
• Lay mats loosely and maintain direct contact with the soil - do not stretch or 

allow “tenting” of the material. 
• Mats should be stapled sufficiently to anchor mat and maintain contact with the 

soil. 
• Staples should be placed down the center and staggered with the staples placed 

along the edges. 
 

Installation in channels:  
• Dig initial anchor trench 12 inches deep and 6 inches wide across the channel at 

the lower end of the project area. 
• Excavate intermittent check slots, 6 inches deep and 6 inches wide across the 

channel at 25-30 foot intervals along the channel. 
• Cut longitudinal channel anchor slots 4 inches deep and 4 inches wide along 

each side of the installation to bury edges of matting. Whenever possible extend 
matting 2-3 inches above the crest of channel side slopes. 

• Beginning at the downstream end and in the center of the channel, place the 
initial end of the first roll in the anchor trench and secure with fastening devices 
at 1 foot intervals. 

• In the same manner, position adjacent rolls in anchor trench, overlapping the 
preceding roll a minimum of 3 inches 

• Secure these initial ends of mats with anchors at 1 foot intervals, backfill and 
compact soil. 

• Unroll center strip of matting upstream.  
• Unroll adjacent mats upstream in similar fashion, maintaining a 3 inch overlap. 
• Shingle-lap spliced ends by a minimum of 1 foot with upstream mat on top to 

prevent uplifting by water 
• Anchor overlapped area by placing two rows of anchors, 1 foot apart on 1 foot 

intervals. 
• Place edges of outside mats in previously excavated longitudinal slots, anchor 

and backfill and compact soil. 
• Anchor, fill and compact upstream end of mat in a 12 inch x 6 inch terminal 

trench. 
• Secure mat to ground surface using U-shaped wire staples geotextile pins or 

wooden stakes. 
 

Inspection and 
Maintenance 

• All mats should be inspected periodically following installation. 
• Inspect mats after significant rain events to check for erosion and undermining. 

Any failure should be repaired immediately. 
• If washout or breakage occurs, re-install the material after repairing the soil 

damage 
 

 



 

What not to do… 
 
 

 
 
TRM installation was not continued along swale where water flow is concentrated, 
causing erosion.  
 
 

 
 

 



 

GOOD HOUSEKEEPING 

 
 

Options and Alternatives 
• WASTE AND MATERIAL STORAGE AND TRA  
• VEHICLE AND EQUIPMENT BMPS  
• STREET SWEEPING  
• WASHOUT AREAS  

Objectives 
• REDUCE OR ELIMINATE RUNOFF POLLUTA  

 



   
 

Description  Good housekeeping includes controls that are practices (as opposed to 
structural controls) that are used to reduce or prevent pollutants.  
 

Applications Low cost alternative to structural BMPs. 

Limitations 
 

Only prevents the initial migration of pollutants from the source. 

Performance and 
Longevity 
 

In general, use of practices to prevent pollutants from contact with storm water is 
extremely effective.   
 
Good housekeeping practices are implemented before project activities begin 
and throughout project activities.  These practices are temporary in nature and 
are only meant to last through the construction activity process. 
 

Performance Poor or N/A Good Excellent 
Erosion Prevention x   
Sediment Control x   
Runoff Control x   
Good Housekeeping   x 

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Good 
housekeeping 

x    

 
 

Design and 
Construction  
Guidance 
 

Material storage 
• Designate material storage areas away from the nearest watercourse 

and in locations that do not receive a substantial amount of upslope run-
on.  

• Store soils uphill of BMPs or the excavation. 
 • Hazardous materials, fluids, and chemicals should be placed within 

covered storage, or a lined berm or other appropriate secondary 
containment. 

• Drums containing liquids or hazardous materials should be stored on 
secondary containment pallets that minimize storm water accumulation. 

 
 Wastes 

• Designate a waste collection site that does not drain to a watercourse 
and that does not receive a substantial amount of upslope run-on. 

• Refuse containers should have lids that will remain closed to prevent 
rain exposure. Bins should be leak proof. 

• Waste collection should be scheduled to prevent overflow of refuse. 
• Trash, material cuttings, and any other waste should be managed or 

disposed of at the end of each workday and prior to an anticipated storm 
event. 

• Portable lavatories should be used and maintained in accordance with 
manufacturer’s recommendations; staked to the ground to prevent being 
knocked over by wind; and lavatory waste must be treated off-site. 

 

 



   
 

 Material Transport or Movement 
• Material should be transported in appropriate containers or vehicles so 

that facility locations outside the project boundaries and public roadways 
will not be adversely impacted through sediment tracking or waste 
spillage.  

• Spill control equipment should be present during any transfer operations.  
• Movement of liquid filled containers or transfers of oil or chemicals will 

not occur during precipitation events 
• Containers must be upright and secured to the vehicle/hand truck it is 

being transported on 
• Drums are not to be rolled or tipped, even while empty, to prevent 

damage to containers 
• Containers will be inspected before and after they are transported for 

leaks or damage.  
• Storm drain covers will be used at adjacent storm drains if necessary to 

prevent a potential spill from entering the storm drain before it would be 
controlled. 

• Transfers from portable containers to equipment occur away from storm 
drains.  Spigots or pumps should be used, do not pour directly from 
drums. Consider placing absorbent mats before a transfer occurs. 

 
 Vehicle and Equipment Refueling & Maintenance  

Vehicle and equipment control techniques include: 
• Properly covering and providing secondary containment for fuel drums 

and other similar materials.  
• Refueling of equipment shall be conducted at least 100 feet from any 

storm drain, drainage, or wetland, including dry arroyos. This project has 
a special exception, as noted in Section 3.3 of this SWPPP, for the 
generator that will be powering the pump to reroute water around the 
project area. 

• Refueling operations will be completed such that head space is provided 
within fuel tanks to allow for fuel expansion.  

• Develop and implement spill prevention and cleanup plan. 
 • Maintain a spill kit on site. 

• Use a covered, paved area dedicated to vehicle maintenance.  
• Wash vehicles and equipment only at facilities approved for washing 

activity. 
• All vehicles and equipment will be observed for leaks and if found drip 

pans will be used until fixed. 
• Leaks will be fixed as soon as practicable and leaking vehicles and 

equipment will be removed from service and repaired. 
• Spills of all products will be cleaned up and managed per applicable 

state and federal regulations. 
 

 Potholing 
• Spoils must be properly disposed of. 
• Discharge spoils only in approved designated areas. 
• Do not discharge to the environment any glycol treated water. 

 

 



   
 

 Concrete Washouts 
Concrete washouts should be used to contain concrete and liquids when rinsing 
equipment used for mixing or delivering concrete, or for excess concrete. They 
consolidate solids for easier disposal and prevent contaminated water from 
mixing with runoff.   

• Washouts should be located a minimum of 100’ from a watercourse or 
storm drain and in a location that allows convenient access for concrete 
trucks and equipment. 

• Containment areas will not be constructed in areas designated as Solid 
Waste Management Units (SWMUs), Areas of Concern (AOCs), or 
Treatment Storage and Disposal Facilities (TSDFs). 

• Washouts are typically built below grade to prevent breaches and 
reduce runoff.  

• Washouts should be sized to manage both concrete washout and storm 
water accumulation from precipitation events. 

• Use appropriate control measures that act as a continuous line barrier to 
prevent the runoff of discharges and the co-mingling of discharges with 
storm water. 

• Prefabricated washout containers must protect against spills and leaks, 
be watertight, and should be used in accordance with manufacturer 
specifications. 

• Inspect washout area for damage and repair as necessary to ensure 
structure integrity. 

• Once a washout facility has reached 75% capacity the materials should 
be removed and properly disposed of. 

 
 Street Sweeping 

Street sweeping and vacuuming includes use of self-propelled and walk-behind 
equipment to remove sediment from streets and roadways. 

• Vacuuming is essential because sweeping alone may cause dust 
pollution and off-site sediment transport.  

• Points of site egress are especially vulnerable to off-site sediment 
tracking.  

 • A proper construction entrance/exit may be needed if street sweeping 
efforts are not sufficient to prevent sediment from leaving the site.  

• Sweeping and vacuuming may not be effective when sediment is wet or 
when tracked soil is caked (caked soil may need to be scraped loose). 

• Sweeping should be performed at a frequency necessary to minimize 
visible sediment tracking from the site. 

 
Inspection and 
Maintenance 

• Check that materials are properly stored. 
• Check that washout areas are being used. 
• Check for vehicle leaks and proper maintenance. 
• Check for tracking of sediment from site. 
 

 



   
 

What not to do… 

 
Sweeping without vacuuming causes severe dust migration 
leading to sediment transport offsite. 
 

 
Improper waste disposal and storage of waste products.  
Containerize and separate waste items for proper disposal. 

 

 



   
 

Revegetation    

 
 
Description Revegetation is the establishment of short-term or long-term vegetative cover, 

through seeding, on disturbed surfaces or other areas that pose a high risk of 
erosion.  Seeding can provide temporary or permanent stabilization with reduced 
erosion, runoff, and sediment transport.  Temporary seeding can be used on any 
temporary earthen structure, construction sites, topsoil stockpiles, etc.  Typical 
areas appropriate for permanent seeding include denuded areas where long-term 
vegetative cover is desired, buffer areas, steep slopes, stream banks, and areas 
where soils are unstable. 
 

Applications • Temporary or permanent stabilization at construction sites, topsoil stockpiles, 
etc. 

• Denuded areas where long-term vegetative cover is desired, buffer areas, steep 
slopes, stream banks, and areas where soils are unstable. 

  
Limitations • Establishment of vegetation can take one or more growing seasons and is 

dependent upon growing conditions (temperature, rainfall, soils, etc.). 
• May require ongoing irrigation and maintenance to establish vegetation. 
• Incorrect revegetation methods may inhibit growth and may not be fully evident 

until after the growing season. 
• Effectiveness can be greatly reduced if rills or gullies are allowed to form 

underneath blankets, or if hydromulch is subject to concentrated flows. 
• Soil may require agronomic evaluation and/or amendment before revegetation 

can be successfully implemented or established. 
 

Options  
• Seed in conjunction with 

hydromulch  
• Seed in conjunction with 

erosion control blanket 
installation 

• Seed in conjunction with other 
types of mulch products 

Alternatives 
• Use Turf Reinforcement Mat  
• Preservation of existing 

vegetation 

BMP Objectives  
• Temporary or permanent soil 

stabilization 
• Increase infiltration and 

reduce erosion and sediment 
transport 

 



   
 

Performance 
and Longevity 

Performance Poor Good Excellent 
Erosion Prevention   x 
Sediment Control  x  
Runoff Control x   
Good Housekeeping x   

 

 
 

Longevity Temporary 
(must be 
removed) 

Long term 
(may need 

maintenance) 

Permanent Re-useable 

Revegetation  x   

Design 
Criteria and 
Construction 
Specifications
  

Design Criteria: Use LANL Master Specification 32 9219 for detailed guidance on 
seedbed preparation, applicable seed mixes, seeding operations, application rates, 
and mulch cover products. (http://engstandards.lanl.gov/specs/32_9219R3.doc) 
 
• Seeding should be initiated as soon as practicable following completion of soil 

disturbing activities. 
• Permanent seeding should be applied prior to seasonal rains or freezing 

weather. 
• If soil is compacted, loosen soil with disking, raking or harrowing.  Remove large 

clods and stones, or other foreign material that would interfere with seeding 
equipment and installation of erosion control blankets (ECB). 

• If seeding requires harrowing, tracking, or furrowing, these activities shall be 
conducted horizontally across the face of the slope. 

• Native species appropriate to site conditions should be used wherever possible.   
• Seed shall be applied uniformly using calibrated broadcast spreaders, 

mechanical drills, or hydroseeders. 
• Do not seed during windy weather, or when topsoil is dry, saturated or frozen. 
• Apply slow-release organic fertilizers in accordance with manufacturer 

recommended rates.   
• The application of mulch shall immediately follow seeding. 
• Apply hydromulch and soil amendments in accordance with manufacturer’s 

specifications. 
• Select appropriate mulch material or erosion control blanket based on slope, 

required longevity, irrigation or non-irrigation, and site and soil conditions. 
• If hydraulically applying mulch as part of the broadcast seeding process, use a 

2-step process.  Apply seed with a tracer.  Once seed is applied, apply full 
complement of mulch.  This will allow seed to be in good contact with soil 
surface and not suspended in the mulch matrix. 

• Mix hydromulch slurry in a tank with an agitation system and spray, under 
pressure, uniformly over soil surface.   

• Lay ECBs loosely and maintain direct contact with the soil.  Do not place over 
protruding objects; rocks, bushes, etc. 

• Install storm water diversion and conveyance controls as needed to divert 
concentrated flows away from seeded areas. 

 

 

http://engstandards.lanl.gov/specs/32_9219R3.doc


   
 

Inspection 
and 
Maintenance 

ECB and Hydromulch Usage Table  
 slopes 

steeper 
than 
1:1 

slopes 
flatter 
than 
1:1  

slopes 
flatter 
than 
2:1 

slopes 
flatter 
than 
3:1 channels 

Permanent blankets 
(TRM) 

x x x x x 

BFM, FGM hydromulch x x x x  
Wood fiber 
hydromulch, compost 
mulch 

  x x  

Straw/coir ECBs   X x  
Coir ECBs  x X X  

 
• Ensure seed and mulch is applied at the specified rate. 
• Inspect seeded area for uniform application of seed and mulch. 
• For hydromulch applications on slopes, inspect the mulch application from 

multiple directions (i.e., looking both up and down the slope) to ensure uniform 
application and no “shadowing” (absence of mulch on the back side of a furrow 
caused by spraying hydromulch from only one direction).  

• Ensure ECBs are properly trenched, overlapped, and anchored.  Check that 
rocks, sticks, or vegetation are not interfering with the blanket’s contact with the 
ground. 

• Ensure that ECBs have been placed such that they maintain contact with the 
ground surface. 

• Inspect seeded area for evidence of erosion (rills, gullies). 
• Check for erosion and undermining.  Backfill and compact any rills.  Install storm 

water diversion and conveyance controls as needed to divert concentrated flows 
away from seeded areas.  

• Repair torn or windblown blankets. 
• Inspect reseeded areas for uniform growth of vegetation.  Check for areas for 

damage by vehicles or other equipment.  
• Install storm water diversion and conveyance controls as needed to divert 

concentrated flows away from seeded areas. 
 

 



   
 

 Visual Key for Proper Application (Flexterra-FGM shown) 

  
Proper Application:  3,000 lb/acre - 4.1 mm thick 

  
Improper Application (thin) 

 
What not to 
do… 

 
Properly prepare seed bed and ensure mulch or blanketing is installed correctly in 
order to promote vegetation growth and control erosion. 

 
 

 



   
 

SECTION 32 9219 

SEEDING  
 

********************************************************************************************************** 
LANL MASTER SPECIFICATION 

Word file at http://engstandards.lanl.gov 
This template must be edited for each project.  In doing so, specifier must add job-
specific requirements.  Brackets are used in the text to indicate designer choices or 
locations where text must be supplied by the designer.  Once the choice is made or 
text supplied, remove the brackets.  The specifications must also be edited to delete 
specification requirements for processes, items, or designs that are not included in the 
project -- and specifier’s notes such as these.  To seek a variance from requirements 
in the specifications that are applicable, contact the Engineering Standards Manual 
Civil POC. Please contact POC with suggestions for improvement as well. 
 
When assembling a specification package, include applicable specifications from all 
Divisions, especially Division 1, General requirements. 
 
Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional 
requirements and independent reviews should be added if increased confidence in 
procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications 
and Quality sections. 
This specification is to be used for the establishment or reestablishment of vegetation.  
See ESM Civil Chapter 3, Section G2050, Landscaping and ESM Architectural Chapter 
4, Section B-C_GEN, G2050 for additional guidance.   
******************************************************************************************************** 

PART 1  GENERAL 

1.1 SECTION INCLUDES 

A. Preparation of seedbed. 

B. Seeding. 

C. Mulching and erosion control blankets. 

D. Watering and maintenance. 

1.2 RELATED SECTIONS 

A. Section 01 5705, Temporary Controls and Compliance Requirements 

B. Section 31 2000, Earth Moving 

1.3 SUBMITTALS 

A. Submit the following in accordance with project submittal procedures: 

1. Catalog data, including sources of supply for amendments, mulch, tackifier, 
fertilizer and erosion control blankets. 

2. Certification substantiating that material complies with specified requirements.  
Submit certified seed bag tags and copies of seed invoices identified by project 
name. 

 

http://engstandards.lanl.gov/
http://engstandards.lanl.gov/POCs.shtml%23civil


   
 

3. Installation instructions, including proposed seeding schedule.  Coordinate with 
specified maintenance periods to provide maintenance from date of final 
acceptance.  Once schedule is accepted, revise dates only with LANL approval 
after documentation of delays. 

1.4 QUALITY ASSURANCE 

A. Subcontractor Qualifications: 

1. Perform work by a single firm experienced with the type and scale of work 
required and having equipment and personnel adequate to perform the work 
satisfactorily. 

B. Material Quality Control: 

1. Provide seed mixture in containers sealed and labeled by seed dealer.  Container 
label shall show origin of seed and pure live seed (PLS) content, species and 
percentages in seed mix; lot number; test information including, purity, 
germination, percentage seed crop, percentage inert, percentage 
noxious/restricted weeds; net weight; test date; date of packaging; and location of 
packaging.  The seed dealer may premix the seed, documentation shall be 
provided the same as if the seeds were sold or bagged separately.  Seed analysis 
shall be no older than five months for seed shipped interstate, and no older than 
nine months for seed shipped intrastate. 

2. Furnish seed labeled in accordance with the requirements of federal seed laws 
and New Mexico Department of Agriculture seed labeling laws.  Such resulting 
requirements include but are not necessarily limited to:  Federal Seed Act and 
Amendments, rules and regulations established by the United States Department 
of Agriculture; the New Mexico Seed Law; and all resulting regulations or 
restrictions established by New Mexico State University or other authorized entity. 

3. In addition, ensure seed mix and its application comply with the requirements of 
all other federal and New Mexico statutes and regulations governing seeds, 
plants, and weeds.  These requirements include but are not necessarily limited to:  
the Noxious Weed Control Act and all rules, regulations, or control measures by a 
noxious weed control district embracing Los Alamos County, New Mexico; and the 
Harmful Plant Act.  

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver packaged materials in original sealed and labeled containers from seed dealer.  
Protect materials from deterioration during delivery and while stored at site.  Opened or 
wet seed shall be rejected and returned to the responsible party. 

B. Temperature of the seed in storage shall not exceed the supplier’s recommended 
maximum temperature. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Comply with Section 01 2500, Substitution Procedures. 

2.2 SEED 

A. Obtain native grass seed from sources whose origin would ensure site adaptability at 
LANL.  Plant sources from New Mexico or surrounding states are preferred. 

B. Obtain shrub and wildflower seed from sources whose origin would ensure site 
adaptability at LANL.  Plant sources from New Mexico or surrounding states are 
preferred. 

 



   
 

C. Cover crops (e.g., annual barley, oats, winter rye, etc.) may be used only as a 
temporary stabilization measure and shall not be used in conjunction with a perennial 
seed mix or for final stabilization. 

D. Only sterile, non-invasive annual species such as Quickguard sterile triticale hybrid or 
Regreen shall be used with a perennial seed mix.  A minimum 7 lbs per acre to a 
maximum 10 lbs per acre shall be applied with the perennial mix. This shall be done 
when a quick growth establishment is necessary. 

E. Develop seed mixture from the following guidelines. Choose a minimum of 5 grass 
species from the list.  Should wildflowers be included in the mix, use a ratio of 80 – 90 
percent grasses and 10- 20 percent wildflowers.  Choose 3 –5 species from the forb and 
wildflowers list.  These species are applicable for both undeveloped and urban-interface 
areas.  All seeding operations must include fertilizer.  The seed dealer may premix the 
seed. 

1. Pre-mixed Sources: 

a. Plants of the Southwest, “Dryland Blend” 

b. Granite Seed, “CGRP Mix” 

c. Curtis & Curtis Inc, “Homesteaders Choice Mix” or “Santa Fe Trail Mix” 

 
NATIVE PERENNIAL MIX 

Common Name Scientific Name % of Mix 

Grasses   
  Blue grama* Bouteloua gracilis 5 – 10% 
  Galleta grass* Hilaria jamesii 5- 10% 
  Mutton grass Poa fendleriana 10-15% 
  Sideoats grama* Bouteloua curtipendula 10-15% 
  Arizona fescue† Festuca arizonica 10 – 15% 
  Prairie junegrass† Koeleria macrantha 5 – 10% 
  Bottlebrush squirreltail* Elymus elymoides 15 – 20% 
  Little bluestem† Schizachyrium scoparium 10 – 15% 
  Indian ricegrass* Oryzopsis hymenoides 10 – 15% 
  Mountain brome† Bormus marginatus 10 – 15% 
  Sand dropseed* Sporobolus cryptandrus 1 -  8% 
  Thickspike wheatgrass Agropyron dasystachyum 20 – 25% 
  Needle and Thread grass* Stipa comata 5 – 10% 
  New Mexico needlegrass*   Stipa neomexicana 10 - 15% 
  Sheep fescue Festuca ovina 10 – 15% 
  Smooth Brome Bromus inermis 15 – 20% 
  Stream Bank Wheatgrass  Elymus lanceolatus ssp. 

psammophilus 
20 – 25% 

Forbs/ Wildflowers   
  Firewheel Gaillardia pulchella 2% 
  Evening primrose Oenothera caespitosa 1% 
  Gooseberry leaf globemallow Sphaeralcea grossulariafolia 1.5% 

 



   
 

Common Name Scientific Name % of Mix 

  Scarlet gilia Ipomopsis aggregata 1% 
  Plains aster Aster biglovii 1% 
  Western yarrow Achillea millifolium ½% 
  Fringed sage Artemisia frigida 1% 
  Blue flax Linum perenne lewisii 4% 
  Scarlet bulgler Penstemon barbatus 2% 
  Palmer penstemon Penstemon palmerii 2% 
  Prairie coneflower Ratibida columnifera 1% 
  Showy golden-eye Heliomerus multiflora 1% 
  Purple geranium Geranium caespitosum 5% 

*Species particularly suited for especially dry sites 
†Species particularly suited for higher elevations (above 7000 ft.) 

*********************************************************************************************************** 
Choose one or more appropriate mulching methods to use in conjunction with seeding. Indicate where 
each stabilization method is to be used on the construction drawings.  Delete methods not used from 
Specifications.  
*********************************************************************************************************** 

2.3 STRAW MULCH 

A. Straw shall be stalks from oats, wheat, rye, barley, or rice that are free from noxious 
weeds, mold, or other objectionable material.  At least 65 percent of the herbage by 
weight of each bale of straw shall be 10 inches in length or longer.  Rotted, brittle or 
molded straw is not acceptable.  Straw from introduced grasses is acceptable if cut 
prior to seed formation. 

2.4 HYDRAULIC MULCH/TACKIFIER 

A. Provide mulch material consisting of 100 percent virgin wood fibers manufactured 
expressly from whole wood chips, such as Eco-Fibre, Conwed, etc.  Process chips in 
such a manner as to contain no growth or germination inhibiting factors.  Do not 
produce fiber from recycled material such as sawdust, paper, cardboard, or residue 
from pulp and paper plants.  Provide materials free from contaminants such as lead 
paint, varnish or other metal contaminants.  Hydraulic mulch shall contain non-toxic 
dye to assist in visually determining even distribution.  Mulch material shall meet the 
following specifications: 

5. PARAMETER                               VALUE 
pH  at 3% consistency            4.5 +/- 0.5 
Ash content                             0.8% +/- 0.2% 
Moisture holding capacity       1250 (grams water/100 grams oven dry fiber) 
Moisture content                      12% +/- 3% (Wet weight basis) 

B. Combine mulch with an organic plantago based tackifier, such as M-binder, etc., that 
has no growth or germination inhibiting factors and is nontoxic.  Apply the uniform 
mixture to the seeded area.  

 



   
 

C. Bagged mulch/tackifier mix that is homogenous within the unit package may also be 
used.  Tackifier shall adhere to the fibers during manufacturing to prevent separation 
during shipment and to avoid chemical agglomeration during mixing in the hydraulic 
mulching equipment. 

2.5 BONDED FIBER MATRIX 

A. Provide Bonded Fiber Matrix (BFM) composed of natural color, long strand wood fiber, 
produced by therm-mechanical defribration of wood chips and joined together by a high 
strength non-toxic adhesive, such as Eco-Ageis, etc. The product shall be composed of 
90 percent wood fiber, 9 percent blended hydrocolloid-based binder, and 1 percent 
mineral activators, all by total weight.  The BFM shall be 100 percent biodegradable 
and non-toxic to fish and wildlife, and it shall not contain any synthetic fibers.  

2.6 FLEXIBLE GROWTH AND FLEXIBLE CONTROL MEDIUMS 

A. Provide Flexible Growth Medium (FGM) such as Flexterra™/CocoFlex ET™ or a 
Flexible Control Medium (FCM) such as EcoFlex™ composed of longstrand, thermally 
processed wood fibers, crimped, interlocking fibers and performance enhancing 
additives. The FGM or FCM requires no curing period and upon application forms an 
intimate bond with the soil surface to create a continuous, porous, absorbent and 
flexible erosion resistant blanket that allows for rapid germination and accelerated plant 
growth. 

B. The FGM or FCM™ shall be hydraulically applied to the soil as a viscous mixture, 
creating a continuous three-dimensional blanket that adheres to the soil surface. Upon 
drying, the matrix shall form a high-strength, porous and erosion-resistant mat that shall 
not inhibit the germination and growth of plants in and beneath the layer. The matrix 
shall retain its form despite re-wetting. The FCM™ shall be 100% biodegradable over 
time, non-toxic to fish and wildlife, and it shall not contain any non-photo-degradable 
synthetic fibers. 

2.7 ROLLED EROSION CONTROL PRODUCTS 

A. For all non-channel applications provide the following: 

1. Slopes less than 2:1: 

Straw/ coir blend 
blankets 

A machine produced straw /coir fiber erosion control 
blanket using 70 percent straw /30 percent coir 
fibers sewn into a heavy weight photo degradable 
top net and a medium weight photo degradable 
bottom net.  Minimum weight of  blanket 0.7 
lbs/square yard, such as Greenfix America 
CFS072R, etc. 

2. Slopes 2:1 and greater: 

 



   
 

Permanent turf 
reinforcement mat 

A machine-produced mat of 100% UV stable 
polypropylene fiber.  The matting shall be of 
consistent thickness with synthetic fibers evenly 
distributed over the entire area of the mat. The 
matting shall be covered on the top with black 
heavyweight UV stabilized polypropylene netting 
having ultraviolet additives to prevent breakdown 
and an approximate 0.50 x 0.50 inch (1.27 x 1.27 
cm) mesh size. The bottom net shall also be UV 
stabilized polypropylene, with a 0.625 x 0.625 inch 
(1.57 x 1.57 cm) mesh size. The matting shall be 
sewn together on 1.50 inch (3.81 cm) centers with 
UV stabilized polypropylene thread, such as North 
American Green P300 or Greenfix America CFG 
2000 

B. For all channel applications provide the following: 

1. For channels subject to flow producing an unvegetated shear stress of 3 lbs/ft2 or 
less and a vegetated shear stress of 8 lbs/ft2 or less: 

Permanent 
composite turf 
reinforcement mat 
(C-TRM) 

A machine-produced composite turf reinforcement 
mat comprised of a 100% UV stabilized 
polypropylene fiber matrix incorporated into a 
permanent three-dimensional turf reinforcement 
matting.  The matting shall be of consistent 
thickness with synthetic fibers evenly distributed 
over the entire area of the mat. The matting shall be 
covered on the top with black heavyweight UV 
stabilized polypropylene netting having ultraviolet 
additives to prevent breakdown and an approximate 
0.50 x 0.50 inch (1.27 x 1.27 cm) mesh size 
 The bottom net shall also be UV stabilized 
polypropylene, with a 0.625 x 0.625 inch (1.57 x 
1.57 cm) mesh size. The matting shall be sewn 
together on 1.50 inch (3.81 cm) centers with UV 
stabilized polypropylene thread. to form a 
permanent three-dimensional turf reinforcement 
matting, such as North American Green P300. 

2. For channels subject to flow producing an unvegetated shear stress of 4 lbs/ft2 or 
greater and a vegetated shear stress of 12 lbs/ft2 or less: 

 



   
 

Permanent 
composite turf 
reinforcement mat 
(C-TRM) 

A machine-produced composite turf reinforcement 
mat comprised of a 100% coconut fiber matrix or a 
100% polypropylene fiber matrix incorporated into 
permanent three-dimensional turf reinforcement 
matting.  The matrix shall be evenly distributed 
across the entire width of the matting and stitch 
bonded between a super heavy duty UV stabilized 
bottom net with 0.50 x 0.50 inch (1.27 x 1.27 cm) 
openings, an ultra-heavy duty UV stabilized, 
dramatically corrugated (crimped) intermediate 
netting with 0.50 x 0.50 inch (1.27 x 1.27 cm) 
openings, and covered by a super heavy duty UV 
stabilized top net with 0.50 x 0.50 inch (1.27 x 1.27 
cm) openings. The corrugated netting shall form 
prominent closely spaced ridges across the entire 
width of the mat. The three nettings shall be stitched 
together on 1.50 inch (3.81 cm) centers with UV 
stabilized polypropylene thread to form a permanent 
three dimensional turf reinforcement matting, such 
as North American Green C350 or P550. 

C. Staples: U-shaped, 11 gauge or heavier steel wire, minimum leg length of 6 inches after 
bending, with a throat approximately 2 inches wide. 

2.8 AMENDMENTS / SOIL ADDITIONS 

A. Fertilizer: Apply slow-release organic fertilizers such as Biosol Mix, Biosol, Gro-Power, 
Osmocote, or approved equal to minimize deficiencies of the topsoil.  Micronizing 
fertilizer is acceptable for use in the spring and summer months.  All seeding operations 
must include fertilizer. 

B. Water: Clean, fresh, and free of substances or matter that could inhibit vigorous growth. 

C. Sand: Clean, washed, and free of toxic materials. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Preparation of the Seedbed: 

1. Prepare seedbed to a maximum depth of 4 inches by tilling with a disc, harrow or 
chiseling tool.  Uproot all competitive vegetation during seedbed preparation and 
work soil uniformly, leaving surface rough to reduce surface erosion and to retain 
water runoff.  Remove large clods and stones, or other foreign material that would 
interfere with seeding equipment and erosion control blankets. 

2. Perform tillage across slope and along the contour adequately break up soil.  Do 
not till up and down slopes, as this will create excessive surface erosion problems. 

3. Do not do work when moisture content of soil is unfavorable or ground is 
otherwise in a non-tillable condition. 

4. To minimize dust problems for adjoining areas, when wind speeds are over 10 
mph, dust control measures shall be implemented. 

5. The extent of seedbed preparation shall not exceed the area on which the entire 
seeding operation can be accomplished within a one week period. 

B. Soil Amendments/Additions: Uniformly apply slow release organic fertilizer to prepared 
seedbed in accordance with manufacturer recommended rates.   

 



   
 

C. Prepare seedbed again if prior to seeding rain or some other factor has affected the 
prepared surfaces and will prevent seeding to the proper depth. 

D. If cover crop has been established in area to be seeded, mow cover crop early in 
growing season before cover crop is ready to drop seeds. 

3.2 APPLICATION OF SEED 

A. General: 

1. Avoid seeding between October 1 and April 15.  Provide for temporary soil 
stabilization measures between these dates.  Do not seed during windy weather, 
or when topsoil is dry, saturated or frozen. 

2. Equip seed boxes used for drill and broadcast seeding with an agitator. 

3. To prevent stratification of seed mix, do not run seed box agitators while seeding 
is not being performed. 

4. If seed mix is transported to site in a seed box or other equipment that subjects 
mix to shaking or similar movement that has the potential to cause stratification, 
remix seed prior to application. 

5. Seeding equipment shall be calibrated as appropriate to distribute seed at the 
specified rates. 

6. Unless otherwise shown on Drawings, seed areas disturbed by or denuded by 
construction operations or erosion. 

7. Use markers to ensure that no gaps will exist between passes of seeding 
equipment. 

8. If cover crop has been established, mow the crop and drill seed perennial seed 
mix into the crop stubble. 

B. Drill Seeding: 

When drill seeding, plant seed mix at a rate of 30 - 35 PLS lbs/acre.  Uniformly apply 
prescribed mix over area to be seeded as follows: 

1. Accomplish seeding operations, where practical, by drilling in a direction across 
slope and along the contour. 

2. Plant seeds approximately 1/4 inch deep.  

3. Do not exceed 4 inches distance between drilled furrows.  If furrow openers on 
drill exceed 4 inches, drill area twice to obtain a 4-inch distance between furrows.  

4. Seed with grass wheels, rate control attachments, seed boxes with agitators, and 
separate boxes for small seed. 

5. Once seed is applied, apply full complement of mulch.  This shall allow seed to be 
in good contact with soil surface and not suspended in mulch matrix. 

6. Prohibit vehicles from traveling over the seeded areas. 

C. Broadcast Seeding: 

When broadcast seeding, plant seed mix at a rate of 32 - 37 PLS lbs/acre.   

1. Where it is not practical to accomplish seeding by drilling, mechanically broadcast 
seed by use of a hydraulic mulch slurry blower, rotary spreader, or a seeder box 
with a gear feed mechanism.  If seeding is done with a slurry blower, use highest 
pressure and smallest nozzle opening that will accommodate the seed.  

 



   
 

2. Immediately following seeding operation, thoroughly rake seedbed to provide 
approximately 1/4 inch of soil cover over of the seed. 

3. If hydraulically applying mulch as part of the broadcast seeding process, use a 2-
step process.  Apply seed with a tracer.  Once seed is applied, apply full 
complement of mulch.  This shall allow seed to be in good contact with soil 
surface and not suspended in mulch matrix. 

4. Prohibit vehicles from traveling over the seeded areas. 

3.3 STRAW MULCH: Slopes Flatter than 3:1, Non-Irrigated Projects  

A. Apply straw mulch at a minimum rate of 1.5 tons per acre of air-dry material.  Spread 
straw mulch uniformly over area either by hand or with a mechanical mulch spreader to 
achieve 80 percent ground cover.  When spread by hand, tear bales of straw apart and 
fluff before spreading.  Depth of applied straw mulch shall not exceed 3 inches.  Do not 
mulch when wind velocity exceeds 10 mph. 

B. Straw mulch shall only be used where use of crimping equipment is practical. Place 
mulch in manner noted above and anchor the straw into the soil to a minimum depth of 
2 inches and not to exceed 3 inches.  Use a crimper or heavy disc such as a mulch 
tiller, with flat serrated discs at least 1/4 inch in thickness, having dull edges, and 
spaced no more than 9 inches apart.  Provide discs of sufficient diameter to prevent 
frame of equipment from dragging the mulch.  Where practical, perform crimping in 2 
(opposite) directions.  Do not use Sheep’s Foot Rollers, heavy equipment tracks, and 
standard disc cultivators for crimping. 

C. If straw mulched areas cannot be anchored by crimping, use hydraulic mulch wood 
fibers with tackifier.  Mix slurry in a tank with an agitation system and spray under 
pressure uniformly over the soil surface.  Keep all materials in uniform suspension 
throughout the mixing and suspension cycle when using hydraulic mulching equipment.  
Mix 100 lb. of wood fiber with a minimum 150 lbs. to 200 lbs of tackifier to anchor straw 
mulch.  Apply mixture at a rate of 250 - 300 lbs/acre. 

D. Use both horizontal and vertical movements in the applicator to achieve an even 
application of the slurry material. 

3.4 HYDRAULIC MULCHING/TACKIFIER: Slopes Flatter than 2:1, Irrigated Projects 

A. Mix slurry in a tank with an agitation system and spray, under pressure, uniformly over 
soil surface.  Apply mulch evenly across landscape at a rate of 2000 lbs/ acre. 

B. Use both horizontal and vertical movements in applicator to achieve an even application 
of slurry material.  Keep all materials in uniform suspension throughout mixing and 
suspension cycle when using hydraulic mulching equipment. 

C. When using plantago based tackifier as mulch, apply tackifier at a rate of 150 lbs/acre. 

D. Prohibit foot/vehicle traffic from hydraulically mulched areas. 

3.5 BONDED FIBER MATRIX (BFM): Slopes 2:1 and Steeper, Irrigated and Non-Irrigated Projects  

A. Hydraulically apply BFM over seeded area (or apply seed with a tracer amount, 200-
300 lbs/ acre) in accordance with manufacturer’s specified procedures.  Hydraulically 
apply BFM as a viscous mixture to form a continuous, porous and erosion resistant mat.  
Upon drying, matrix shall not inhibit germination and growth of plants in and beneath the 
layer.  Matrix shall retain its form despite re-wetting. 

B. Apply matrix uniformly across area and apply in multiple directions to ensure a 100 
percent soil surface coverage. 

 



   
 

C. Apply at a rate of approximately 3,500-lbs/ acre in a manner that achieves uniform 
coverage of all exposed soils. 

D. Prohibit vehicle traffic on hydraulic BFM applications. 

3.6 FLEXIBLE GROWTH MEDIUM (FGM) AND FLEXIBLE CONTROL MEDIUM (FCM): SLOPES 
3:1 AND STEEPER, IRRIGATED AND NON-IRRIGATED PROJECTS 

A. For maximum performance, apply FGM or FCM in a two-step process: 

1. Step One: Mix and apply seed and soil amendments with small amount of FGM 
for visual metering. 

2. Step Two: Mix and apply FGM at a rate of 50 lb per 125 gallons (23 kg/475 liters) 
of water over freshly seeded surfaces.  Confirm loading rates with equipment 
manufacturer. Do not leave seeded surfaces unprotected, especially if 
precipitation is imminent. 

B. Mixing: 

A mechanically agitated hydraulic-application machine is recommended: 

1. Fill tank to middle of agitator shaft or tank about 1/3 full of water. Turn on pump to 
wet or purge lines. Begin agitating. Keep adding water slowly while adding the 
FGM at a steady rate. 

2. Consult application and loading charts to determine number of bags to be added. 
Mix at a rate of 50 lbs of FGM per 125 gallons (23kg/475 liters).  Contact 
equipment manufacturer to confirm optimum FGM mixing rates. 

3. All FGM should be loaded when the tank is approximately 3/4 full. 

4. Fertilizer should be added once the tank is nearly full. 

5. Before applying, mix the slurry for at least 10 minutes after adding the last amount 
of FGM.  This is very important to fully activate the bonding additives and to attain 
proper viscosity. 

6. Turn off re-circulation valve to minimize potential for air entrainment within the 
slurry. 

C. Application: 

Use a fan-type nozzle (50-degree tip) whenever possible for best soil surface coverage.  
Apply FGM from opposing directions to soil surface, reducing the “shadow effect” and 
assuring a minimum of 95% of soil surface coverage.  Slope interruption devices or 
water diversion techniques are recommended when slope lengths exceed 100 feet (30 
m). Install materials at the following minimum application rates: 
 
CONDITION ENGLISH SI 
≤ 3H to 1V ................................ 3000 lb/ac............................. 3400 kg/ha 
>3H to 1V and ≤ 2H to 1V ....... 3500 lb/ac ............................ 3900 kg/ha 
>2H to 1V and ≤ 1H to 1V ....... 4000 lb/ac ............................ 4500 kg/ha 
>1H to 1V ................................. 4500 lb/ac ............................ 5100 kg/ha 
Below ECB or TRM ................. 1500 lb/ac ............................ 1700 kg/ha 
As infill for TRM ...................... 3500 lb/ac ............................ 3900 kg/ha 
 
Material should not be applied in channels, swales or other areas where 
concentrated flows are anticipated, unless installed in conjunction with a 
temporary erosion control blanket or non-degradable turf reinforcement 
mat.  After application, thoroughly flush the tank, pumps and hoses to 

 



   
 

remove all FGM material.  Wash all material from the exterior of the 
machine and remove any slurry spills.  FGM will be more difficult to 
remove once it dries. 

3.7 EROSION CONTROL BLANKET: SLOPES 2:1 AND FLATTER, IRRIGATED AND 
NON-IRRIGATED PROJECTS 

A. Place blankets over native grass seeding immediately following the raking/chaining 
operation. 

B. When using single netted products for 3:1 or flatter slopes, place blanket with netting on 
top and the wood/ straw fibers in contact with soil over entire seeded area. 

C. For slope installations, the following guidelines shall be used:  

Upslope Anchor – utilize one of the methods detailed below for initial anchoring of 
Rolled Erosion Control Products (RECP): 

1. Staples:  Install the RECP 3 ft. (900 mm) beyond the shoulder of the slope onto 
flat final grade.  Secure roll end with a single row of stakes/staples on 1 ft. (300-
mm) centers. 

2. Anchor trench:  Excavate a 6 in. by 6 in. (150 mm by 150 mm) anchor trench. 
Extend the upslope terminal end of the RECP 3 ft. (900 mm) past the anchor 
trench. Use stakes or staples to fasten the product into the bottom of the anchor 
trench on 1 ft. (300 mm) centers. Backfill the trench and compact the soil into the 
anchor trench. 

3. Unroll blanket downslope in direction of water flow. 

4. Overlap edges of adjacent parallel rolls 2 to 4 inches and staple every 3 feet. 

5. When blankets are spliced, place blankets end over end (shingle style) with 6-inch 
overlap. Staple through overlapped area, approximately 12 inches apart. 

6. Lay blankets loosely and maintain direct contact with soil.  Do not place over 
protruding objects; rocks, grass, etc. 

7. Wire staple blankets sufficiently to anchor blanket and maintain blanket contact 
with soil per manufacturer’s instructions. 

Seams – utilize one of the methods detailed below for seaming of RECP: 

1. Adjacent seams:  Overlap edges of adjacent RECP by 2 to 4 in. (50 to 100 mm) or by 
abutting products as defined by manufacturer. Use a sufficient number of stakes 
or staples to prevent seam or abutted rolls from separating.  

2. Consecutive rolls:  Shingle and overlap consecutive rolls 2 to 6 in. (50 to 150 mm) in 
the direction of flow. Secure staples through seam at 1 ft. (300 mm) intervals.  

3. Check seam. Construct a stake/staple check seam along the top edge of RECP for 
slope application and at specified intervals in a channel by installing two 
staggered rows of stakes/staples 4 in. (100 mm) apart on 4 in. (100 mm) centers.  

4. Slope interruption check slot:  Excavate a trench measuring 6 in. wide by 6 in. deep 
(150 x 150 mm). Secure product to the bottom of the trench. Fold product over 
upslope material and fill and compact the trench on the downslope side of check 
slot and seed fill. Continue rolling material downslope over trench.  

Terminal Ends – utilize one of the methods detailed below for all terminal ends of 
RECPs: 

 



   
 

1. Staples:  Install the RECP 3 ft. (900 mm) beyond the end of the channel and 
secure end with a single row of stakes/staples on 1 ft. (300-mm) centers. 
Stakes/staples for securing RECP to the soil is typically 6 in. (150 mm) long. 

2. Anchor trench:  Excavate a 6 in. by 6 in. (150 mm by 150 mm) anchor trench.  
Extend the terminal end of the RECP 3 ft. (900 mm) past the anchor trench. Use 
stakes or staples to fasten the product into the bottom of the anchor trench on 1 ft. 
(300 mm) centers. Backfill the trench and compact the soil into the anchor trench. 
Apply seed and any necessary soil amendments to the compacted soil and cover 
with remaining 1 ft. (300 mm) terminal end of the RECP. Secure terminal end of 
RECP with a single row of stakes or staples on 1 ft. (300 mm) centers. 

D. Check slot:  Construct a stake/staple check slot along the terminal end of the RECP by 
installing two rows of staggered stakes/staples 4 in. (100 mm) apart on 4 in. (100 mm) 
centers. 

E. Do not use blankets on undisturbed, natural tuff slopes.  Use hydraulic mulching on tuff 
slopes.  

3.8 WATERING 

A. Where temporary watering is required for seeded areas, provide temporary water 
system which may be a sprinkler system, or a water truck with a spray boom or any 
other method satisfactory to distribute a uniform coverage of clean water (free of oil, 
acid, salt or other substances harmful to plants) to previously seeded and mulched 
areas.  

B. If a temporary sprinkler system is used, keep all pipe connections tight to avoid leakage 
and loss of water, and to prevent washing or erosion of growing areas.  Maintain 
sprinklers in proper working order during watering. 

C. Do not drive trucks with spray systems on seeded areas and ensure water force does 
not cause movement of mulch or seed on the ground. 

3.9 MAINTENANCE 

A. Begin maintenance immediately after planting.  Keep re-vegetated areas free of noxious 
weeds. 

B. Maintain seeded areas for not less than 60 days after final acceptance of work and 
longer as required to achieve final stabilization as described in Section 3.11 
ACCEPTANCE. 

C. Reseed void areas greater than 6 square feet or repetitive voids greater than 2 square 
feet amounting to more than 10 percent of any area that appears the growing season 
following installation. 

3.10 CLEANUP AND PROTECTION 

A. After completion of work, clear site of excess soil, waste material, debris and objects 
that may hinder maintenance and detract from neat appearance of site. 

B. Protect seeded areas, work and materials from damage due to vehicles, pedestrians, 
and operations by other subcontractors.  Maintain protection during installation and 
maintenance periods.  Treat, repair or replace damaged work as directed. 

C. Upon completion of all seeding operations, clean the portion of the project site used for 
storing materials and equipment of all debris.  Remove all superfluous materials and 
equipment from the project site.  Sweep walks and pavement clean upon completion of 
work in this section. 

 



   
 

3.11 ACCEPTANCE 

A. Seeded areas will be reviewed for acceptance by LANL when final stabilization has 
been achieved.  Final stabilization is defined as “All soil disturbing activities at the site 
have been completed and a uniform (e.g., evenly distributed, without large bare areas) 
perennial vegetative cover with a density of 70 percent of the native background 
vegetative cover for the area has been established on all unpaved areas and areas not 
covered by permanent structures, or equivalent permanent stabilization measures (such 
as the use of riprap, gabions, or geotextiles) have been employed.”  Stabilization shall 
be in conformance with the Storm Water Pollution Prevention Plan (SWPPP), as 
applicable. 

B. In the event that all other work required by the Subcontract is completed before final 
stabilization is achieved or because seasonal limitations prevent seeding, partial 
acceptance of the work shall be made with final acceptance delayed until satisfactory 
vegetative growth has been established. 

END OF SECTION 

**************************************************** 
Do not delete the following reference information: 
**************************************************** 

 
FOR LANL USE ONLY 

 
This project specification is based on LANL Master Specification 32 9219 
Rev. 3,  dated December 23, 2009.  
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BMP Design Requirements 

 



   
 

 

NMED SWQB Requirements – Supporting Calculations 
 

SCOPE / PURPOSE 
The operator(s) must demonstrate, that implementation of the site-specific practices will assure that the 
applicable standards are met, and will result in sediment yields and flow velocities that, to the maximum extent 
practicable, will not be greater than the sediment yield levels and flow velocities from pre-construction, pre-
development conditions.   

ASSUMPTIONS 
RUSLE2 is used to calculate sediment yield and the rational method is a technique used for analysis of the peak 
discharge rate produced within small watersheds.   
 
Under actual field conditions, the effectiveness of barriers varies widely.  The calculations assume that the 
barriers are properly designed, installed, and maintained.   

 
SEDIMENT YIELD 
 Rusle Program Version: 1.38.60 Feb  8 2010 

Rusle Science Version: 1/27/10 
Data Base: LANL 3-3-10 

 
Calculations apply to each well pad as they are all built similarly and 
identical temporary and permanent controls are utilized 
 
 
File:   profiles\R-63 pre 
 
Inputs: 
Location:   New Mexico\LosAlamos County\NM_Los_Alamos_18-20  
Soil:   sandy clay loam\sandy clay loam (h OM, s-m perm)  
Slope length (horiz):   300 ft 
Avg. slope steepness:   5.0 % 
 

Management Vegetation Yield 
units 

# yield 
units, #/ac 

default 
preconstruction 

Permanent cover not harvested\Grass, warm season, 
permanent, establishment period, poor condition tons 0.50 

default 
preconstruction 

Permanent cover not harvested\Grass, warm season, 
permanent, establishment period, poor condition tons 0.50 

default 
preconstruction 

Permanent cover not harvested\Grass, warm season, 
permanent, establishment period, poor condition tons 0.50 

 
Contouring:   a. perfect contouring no row grade  
Strips/barriers:   (none)  
Diversion/terrace, sediment basin:   (none)  
Subsurface drainage:   (none)  
Adjust res. burial level:   Normal res. burial  
 
Outputs: 
T value:   3.0 t/ac/yr 
Soil loss erod. portion:   0.83 t/ac/yr 
Detachment on slope:   0.83 t/ac/yr 
Soil loss for cons. plan:   0.83 t/ac/yr 
Sediment delivery:   0.83 t/ac/yr 
 
Crit. slope length:   300 ft 

 



   
 

Surf. cover after planting:   -- % 
 

Date Operation Vegetation Surf. res. cov. 
after op, % 

7/1/0 Plant new 
vegetation\Begin growth 

Permanent cover not harvested\Grass, warm season, 
permanent, establishment period, poor condition 0 

7/1/1 Plant new 
vegetation\Begin growth 

Permanent cover not harvested\Grass, warm season, 
permanent, establishment period, poor condition 19 

 
 
 

RUSLE2 Profile Erosion Calculation Record -  R-63 During construction 
 
File:   profiles\R-63 during 
 
Inputs: 
Location:   New Mexico\LosAlamos County\NM_Los_Alamos_18-20  
Soil:   sandy clay loam\sandy clay loam (h OM, s-m perm)  
Slope length (horiz):   300 ft 
Avg. slope steepness:   3.0 % 
 
 
Contouring:   a. perfect contouring no row grade  
Strips/barriers:   (none)  
Diversion/terrace, sediment basin:   (none)  
Subsurface drainage:   (none)  
Adjust res. burial level:   Normal res. burial  
 
Outputs: 

 



   
 

T value:   -- t/ac/yr 
Soil loss erod. portion:   0.79 t/ac/yr 
Detachment on slope:   0.79 t/ac/yr 
Soil loss for cons. plan:   0.79 t/ac/yr 
Sediment delivery:   0.79 t/ac/yr 
 
Crit. slope length:   300 ft 
Surf. cover after planting:   -- % 
 

Date Operation Vegetation Surf. res. cov. after 
op, % 

11/22/0 Highly disturbed land\blade cut material  0 

11/22/0 Install - Remove Sediment Control Barrier\Install Compost Sock – 
brush barrier  0 

11/15/1 Install - Remove Sediment Control Barrier\Remove Compost 
Sock – brush barrier  0 

 
 

 
 
 

 
 

RUSLE2 Profile Erosion Calculation Record 
 
Info:   post construction the pad will be stabilized with base course 
 
File:   profiles\R-63 post 

 



   
 

 
Inputs: 
Location:   New Mexico\LosAlamos County\NM_Los_Alamos_18-20  
Soil:   sandy clay loam\sandy clay loam (h OM, s-m perm)  
Slope length (horiz):   300 ft 
Avg. slope steepness:   3.0 % 
 

Management Vegetation Yield 
units 

# yield units, 
#/ac 

LANL Hydroseed and 
mulch 

Permanent cover not harvested\Grass, cool season 
permanent not harvested Ton 2.5 

 
Contouring:   a. perfect contouring no row grade  
Strips/barriers:   man. strips set in profile  
Diversion/terrace, sediment basin:   small sediment basin  
Subsurface drainage:   (none)  
Adjust res. burial level:   Normal res. burial  
 
Outputs: 
T value:   -- t/ac/yr 
Soil loss erod. portion:   0.082 t/ac/yr 
Detachment on slope:   0.082 t/ac/yr 
Soil loss for cons. plan:   0.081 t/ac/yr 
Sediment delivery:   0.061 t/ac/yr 
 
Crit. slope length:   300 ft 
Surf. cover after planting:   0 % 
 

Date Operation Vegetation Surf. res. cov. 
after op, % 

11/27/0 Highly disturbed land\add 
ROCK mulch  95 

4/19/1 Plant new vegetation\Hydro-
seeder 

Permanent cover not harvested\Grass, cool 
season permanent not harvested 0 

 

 



   
 

 
 

 











   
 

 
 
 
 

 

 

 

 

APPENDIX H: 

 

Endangered Species Act and Historical Property Documentation 

 



   
 

 
 
 
 
 
 
 
 

 

 

 

APPENDIX I: 

SWPPP Training Records 

 

 

















   
 

 

 

 

APPENDIX J: 

 

Inspector/SWPPP Preparer Qualifications and Inspection Templates 

 



   
 

Inspector/SWPPP Preparer Qualifications 
NPDES General Permit for Storm Water Discharges from Construction Activities 

 
 
Terrill Lemke, P.E., CPESC, CISEC, ENV Division 
Qualifications:  LANL Team Leader responsible for storm water permitting and compliance at LANL. Involved in 
the development, implementation, and regulatory review of construction SWPP Plans.  Assisted in the 
development of LANL guidance documents for storm water BMPs.  Attended and instructed courses in NPDES 
storm water permit compliance and sediment and erosion control.  Civil engineer with previous experience in 
construction. Certified Professional in Erosion and Sediment Control (CPESC) and Certified Inspector of 
Sediment and Erosion Control (CISEC). 
 
 
Tim Zimmerly CPESC, CISEC, ENV Division 
Qualifications:  Bachelor of Science in Civil Engineering with over 20 years experience in design 
engineering/construction/project management/remediation and emergency and spill response.  Assisted in the 
development of LANL guidance documents for storm water BMPs and the development of construction SWPP 
Plans.  SME in field inspections, implementation of BMPs and other controls.  Certified Professional in Erosion 
and Sediment Control (CPESC) and Certified Inspector of Sediment and Erosion Control (CISEC), and familiar 
with erosion control and storm water requirements for this project. 
 
 
Jacob Knight, CISEC, ENV Division 
Qualifications:  Bachelor of Science degree in Biology.  Involved in the development and revision of SWPP 
Plans and site maps.  Has demonstrated ability in performing and documenting storm water inspections and is 
familiar with placement, and maintenance of BMPs. Certified Inspector of Sediment and Erosion Control 
(CISEC). 
 
Samuel R. Loftin, BS, MS, PhD, CISEC, ENV Division 
Qualificatins: I received my BS degree in Biology from Western Oregon State University in 1983, my MS in 
Botany from Arizona State University in 1987 and my Ph.D. in Biology from the University of New Mexico in 
1994.  I worked on a postdoc research appointment with the USFS Rocky Mountain Research Station in 
Albuquerque for five years and then started at LANL in 1998.  I have over 20 years of professional experience in 
terrestrial plant ecology, restoration ecology, and vegetation management.  I have been working on NPDES 
permit management at LANL since 2006.  I received CISEC certification in June 2010. 
 
Phillip Noll, BS, MS, PhD, CISEC, ENV Division 
Qualifications:  BS, MS, and PhD degrees in Geology.  Has demonstrated ability in performing and documenting 
storm water inspections and is familiar with placement, and maintenance of BMPs. Certified Inspector of 
Sediment and Erosion Control (CISEC). Experience with the LANL NPDES Permits (Individual Permit, Multi-
Sector General Permit, and the Construction General Permit).  Management experience in Environmental 
Restoration.  NEPA Specialist. 
 
Marwin Shendo, CISEC, ENV Division 
Qualifications: Received my Bachelor of Science degree in Wildlife Science in 2004 and my Master of Water 
Resources degree in 2011. I have a year and half experience in performing inspections of NPDES CGP, MSGP, 
and IP regulated sites; is knowledgeable about implementation and maintenance of BMPs. Certified Inspector of 
Sediment and Erosion Control (CISEC). 
 
 
 
 

 
 

   

 



   
 

 
 

 

 

APPENDIX K: 

Inspection and Corrective Actions Reports 
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	SECTION 32 9219
	PART 1  GENERAL
	1.1 SECTION INCLUDES
	A. Preparation of seedbed.
	B. Seeding.
	C. Mulching and erosion control blankets.
	D. Watering and maintenance.

	1.2 RELATED SECTIONS
	A. Section 01 5705, Temporary Controls and Compliance Requirements
	B. Section 31 2000, Earth Moving

	1.3 SUBMITTALS
	A. Submit the following in accordance with project submittal procedures:
	1. Catalog data, including sources of supply for amendments, mulch, tackifier, fertilizer and erosion control blankets.
	2. Certification substantiating that material complies with specified requirements.  Submit certified seed bag tags and copies of seed invoices identified by project name.
	3. Installation instructions, including proposed seeding schedule.  Coordinate with specified maintenance periods to provide maintenance from date of final acceptance.  Once schedule is accepted, revise dates only with LANL approval after documentatio...


	1.4 QUALITY ASSURANCE
	A. Subcontractor Qualifications:
	1. Perform work by a single firm experienced with the type and scale of work required and having equipment and personnel adequate to perform the work satisfactorily.

	B. Material Quality Control:
	1. Provide seed mixture in containers sealed and labeled by seed dealer.  Container label shall show origin of seed and pure live seed (PLS) content, species and percentages in seed mix; lot number; test information including, purity, germination, per...
	2. Furnish seed labeled in accordance with the requirements of federal seed laws and New Mexico Department of Agriculture seed labeling laws.  Such resulting requirements include but are not necessarily limited to:  Federal Seed Act and Amendments, ru...
	3. In addition, ensure seed mix and its application comply with the requirements of all other federal and New Mexico statutes and regulations governing seeds, plants, and weeds.  These requirements include but are not necessarily limited to:  the Noxi...


	1.5 DELIVERY, STORAGE AND HANDLING
	A. Deliver packaged materials in original sealed and labeled containers from seed dealer.  Protect materials from deterioration during delivery and while stored at site.  Opened or wet seed shall be rejected and returned to the responsible party.
	B. Temperature of the seed in storage shall not exceed the supplier’s recommended maximum temperature.


	PART 2 PRODUCTS
	2.1 product options and substitutionS
	A. Comply with Section 01 2500, Substitution Procedures.

	2.2 SEED
	A. Obtain native grass seed from sources whose origin would ensure site adaptability at LANL.  Plant sources from New Mexico or surrounding states are preferred.
	B. Obtain shrub and wildflower seed from sources whose origin would ensure site adaptability at LANL.  Plant sources from New Mexico or surrounding states are preferred.
	C. Cover crops (e.g., annual barley, oats, winter rye, etc.) may be used only as a temporary stabilization measure and shall not be used in conjunction with a perennial seed mix or for final stabilization.
	D. Only sterile, non-invasive annual species such as Quickguard sterile triticale hybrid or Regreen shall be used with a perennial seed mix.  A minimum 7 lbs per acre to a maximum 10 lbs per acre shall be applied with the perennial mix. This shall be ...
	1. Pre-mixed Sources:
	a. Plants of the Southwest, “Dryland Blend”
	b. Granite Seed, “CGRP Mix”
	c. Curtis & Curtis Inc, “Homesteaders Choice Mix” or “Santa Fe Trail Mix”
	***********************************************************************************************************
	Choose one or more appropriate mulching methods to use in conjunction with seeding. Indicate where each stabilization method is to be used on the construction drawings.  Delete methods not used from Specifications.
	***********************************************************************************************************



	2.3 STRAW MULCH
	A. Straw shall be stalks from oats, wheat, rye, barley, or rice that are free from noxious weeds, mold, or other objectionable material.  At least 65 percent of the herbage by weight of each bale of straw shall be 10 inches in length or longer.  Rotte...

	2.4 HYDRAULIC MULCH/TACKIFIER
	A. Provide mulch material consisting of 100 percent virgin wood fibers manufactured expressly from whole wood chips, such as Eco-Fibre, Conwed, etc.  Process chips in such a manner as to contain no growth or germination inhibiting factors.  Do not pro...


	5. Parameter                               Value
	B. Combine mulch with an organic plantago based tackifier, such as M-binder, etc., that has no growth or germination inhibiting factors and is nontoxic.  Apply the uniform mixture to the seeded area.
	C. Bagged mulch/tackifier mix that is homogenous within the unit package may also be used.  Tackifier shall adhere to the fibers during manufacturing to prevent separation during shipment and to avoid chemical agglomeration during mixing in the hydrau...
	2.5 BONDED FIBER MATRIX
	2.6 Flexible Growth and Flexible control Mediums
	A. Provide Flexible Growth Medium (FGM) such as Flexterra™/CocoFlex ET™ or a Flexible Control Medium (FCM) such as EcoFlex™ composed of longstrand, thermally processed wood fibers, crimped, interlocking fibers and performance enhancing additives. The ...
	B. The FGM or FCM™ shall be hydraulically applied to the soil as a viscous mixture, creating a continuous three-dimensional blanket that adheres to the soil surface. Upon drying, the matrix shall form a high-strength, porous and erosion-resistant mat ...

	2.7 ROLLED EROSION CONTROL PRODUCTS
	A. For all non-channel applications provide the following:
	1. Slopes less than 2:1:
	2. Slopes 2:1 and greater:

	B. For all channel applications provide the following:
	1. For channels subject to flow producing an unvegetated shear stress of 3 lbs/ft2 or less and a vegetated shear stress of 8 lbs/ft2 or less:
	2. For channels subject to flow producing an unvegetated shear stress of 4 lbs/ft2 or greater and a vegetated shear stress of 12 lbs/ft2 or less:

	C. Staples: U-shaped, 11 gauge or heavier steel wire, minimum leg length of 6 inches after bending, with a throat approximately 2 inches wide.

	2.8 AMENDMENTS / SOIL ADDITIONS
	A. Fertilizer: Apply slow-release organic fertilizers such as Biosol Mix, Biosol, Gro-Power, Osmocote, or approved equal to minimize deficiencies of the topsoil.  Micronizing fertilizer is acceptable for use in the spring and summer months.  All seedi...
	B. Water: Clean, fresh, and free of substances or matter that could inhibit vigorous growth.
	C. Sand: Clean, washed, and free of toxic materials.


	PART 3 EXECUTION
	3.1 PrepaRATION
	A. Preparation of the Seedbed:
	1. Prepare seedbed to a maximum depth of 4 inches by tilling with a disc, harrow or chiseling tool.  Uproot all competitive vegetation during seedbed preparation and work soil uniformly, leaving surface rough to reduce surface erosion and to retain wa...
	2. Perform tillage across slope and along the contour adequately break up soil.  Do not till up and down slopes, as this will create excessive surface erosion problems.
	3. Do not do work when moisture content of soil is unfavorable or ground is otherwise in a non-tillable condition.
	4. To minimize dust problems for adjoining areas, when wind speeds are over 10 mph, dust control measures shall be implemented.
	5. The extent of seedbed preparation shall not exceed the area on which the entire seeding operation can be accomplished within a one week period.

	B. Soil Amendments/Additions: Uniformly apply slow release organic fertilizer to prepared seedbed in accordance with manufacturer recommended rates.
	C. Prepare seedbed again if prior to seeding rain or some other factor has affected the prepared surfaces and will prevent seeding to the proper depth.
	D. If cover crop has been established in area to be seeded, mow cover crop early in growing season before cover crop is ready to drop seeds.

	3.2 APPLICATION OF SEED
	A. General:
	1. Avoid seeding between October 1 and April 15.  Provide for temporary soil stabilization measures between these dates.  Do not seed during windy weather, or when topsoil is dry, saturated or frozen.
	2. Equip seed boxes used for drill and broadcast seeding with an agitator.
	3. To prevent stratification of seed mix, do not run seed box agitators while seeding is not being performed.
	4. If seed mix is transported to site in a seed box or other equipment that subjects mix to shaking or similar movement that has the potential to cause stratification, remix seed prior to application.
	5. Seeding equipment shall be calibrated as appropriate to distribute seed at the specified rates.
	6. Unless otherwise shown on Drawings, seed areas disturbed by or denuded by construction operations or erosion.
	7. Use markers to ensure that no gaps will exist between passes of seeding equipment.
	8. If cover crop has been established, mow the crop and drill seed perennial seed mix into the crop stubble.

	B. Drill Seeding:
	1. Accomplish seeding operations, where practical, by drilling in a direction across slope and along the contour.
	2. Plant seeds approximately 1/4 inch deep.
	3. Do not exceed 4 inches distance between drilled furrows.  If furrow openers on drill exceed 4 inches, drill area twice to obtain a 4-inch distance between furrows.
	4. Seed with grass wheels, rate control attachments, seed boxes with agitators, and separate boxes for small seed.
	5. Once seed is applied, apply full complement of mulch.  This shall allow seed to be in good contact with soil surface and not suspended in mulch matrix.
	6. Prohibit vehicles from traveling over the seeded areas.

	C. Broadcast Seeding:
	1. Where it is not practical to accomplish seeding by drilling, mechanically broadcast seed by use of a hydraulic mulch slurry blower, rotary spreader, or a seeder box with a gear feed mechanism.  If seeding is done with a slurry blower, use highest p...
	2. Immediately following seeding operation, thoroughly rake seedbed to provide approximately 1/4 inch of soil cover over of the seed.
	3. If hydraulically applying mulch as part of the broadcast seeding process, use a 2-step process.  Apply seed with a tracer.  Once seed is applied, apply full complement of mulch.  This shall allow seed to be in good contact with soil surface and not...
	4. Prohibit vehicles from traveling over the seeded areas.


	3.3 STRAW MULCH: Slopes Flatter than 3:1, Non-Irrigated Projects
	A. Apply straw mulch at a minimum rate of 1.5 tons per acre of air-dry material.  Spread straw mulch uniformly over area either by hand or with a mechanical mulch spreader to achieve 80 percent ground cover.  When spread by hand, tear bales of straw a...
	B. Straw mulch shall only be used where use of crimping equipment is practical. Place mulch in manner noted above and anchor the straw into the soil to a minimum depth of 2 inches and not to exceed 3 inches.  Use a crimper or heavy disc such as a mulc...
	C. If straw mulched areas cannot be anchored by crimping, use hydraulic mulch wood fibers with tackifier.  Mix slurry in a tank with an agitation system and spray under pressure uniformly over the soil surface.  Keep all materials in uniform suspensio...
	D. Use both horizontal and vertical movements in the applicator to achieve an even application of the slurry material.

	3.4 HYDRAULIC MULCHING/TACKIFIER: Slopes Flatter than 2:1, Irrigated Projects
	A. Mix slurry in a tank with an agitation system and spray, under pressure, uniformly over soil surface.  Apply mulch evenly across landscape at a rate of 2000 lbs/ acre.
	B. Use both horizontal and vertical movements in applicator to achieve an even application of slurry material.  Keep all materials in uniform suspension throughout mixing and suspension cycle when using hydraulic mulching equipment.
	C. When using plantago based tackifier as mulch, apply tackifier at a rate of 150 lbs/acre.
	D. Prohibit foot/vehicle traffic from hydraulically mulched areas.

	3.5 BONDED FIBER MATRIX (BFM): Slopes 2:1 and Steeper, Irrigated and Non-Irrigated Projects
	A. Hydraulically apply BFM over seeded area (or apply seed with a tracer amount, 200-300 lbs/ acre) in accordance with manufacturer’s specified procedures.  Hydraulically apply BFM as a viscous mixture to form a continuous, porous and erosion resistan...
	B. Apply matrix uniformly across area and apply in multiple directions to ensure a 100 percent soil surface coverage.
	C. Apply at a rate of approximately 3,500-lbs/ acre in a manner that achieves uniform coverage of all exposed soils.
	D. Prohibit vehicle traffic on hydraulic BFM applications.

	3.6 Flexible Growth Medium (FGM) and Flexible Control Medium (FCM): slopes 3:1 and steeper, Irrigated and non-irrigated projects
	A. For maximum performance, apply FGM or FCM in a two-step process:
	1. Step One: Mix and apply seed and soil amendments with small amount of FGM for visual metering.
	2. Step Two: Mix and apply FGM at a rate of 50 lb per 125 gallons (23 kg/475 liters) of water over freshly seeded surfaces.  Confirm loading rates with equipment manufacturer. Do not leave seeded surfaces unprotected, especially if precipitation is im...

	B. Mixing:
	1. Fill tank to middle of agitator shaft or tank about 1/3 full of water. Turn on pump to wet or purge lines. Begin agitating. Keep adding water slowly while adding the FGM at a steady rate.
	2. Consult application and loading charts to determine number of bags to be added. Mix at a rate of 50 lbs of FGM per 125 gallons (23kg/475 liters).  Contact equipment manufacturer to confirm optimum FGM mixing rates.
	3. All FGM should be loaded when the tank is approximately 3/4 full.
	4. Fertilizer should be added once the tank is nearly full.
	5. Before applying, mix the slurry for at least 10 minutes after adding the last amount of FGM.  This is very important to fully activate the bonding additives and to attain proper viscosity.
	6. Turn off re-circulation valve to minimize potential for air entrainment within the slurry.

	C. Application:

	3.7 EROSION CONTROL BLANKET: SLOPES 2:1 AND FLATTER, IRRIGATED AND NON-IRRIGATED PROJECTS
	A. Place blankets over native grass seeding immediately following the raking/chaining operation.
	B. When using single netted products for 3:1 or flatter slopes, place blanket with netting on top and the wood/ straw fibers in contact with soil over entire seeded area.
	C. For slope installations, the following guidelines shall be used:
	1. Staples:  Install the RECP 3 ft. (900 mm) beyond the shoulder of the slope onto flat final grade.  Secure roll end with a single row of stakes/staples on 1 ft. (300-mm) centers.
	2. Anchor trench:  Excavate a 6 in. by 6 in. (150 mm by 150 mm) anchor trench. Extend the upslope terminal end of the RECP 3 ft. (900 mm) past the anchor trench. Use stakes or staples to fasten the product into the bottom of the anchor trench on 1 ft....
	3. Unroll blanket downslope in direction of water flow.
	4. Overlap edges of adjacent parallel rolls 2 to 4 inches and staple every 3 feet.
	5. When blankets are spliced, place blankets end over end (shingle style) with 6-inch overlap. Staple through overlapped area, approximately 12 inches apart.
	6. Lay blankets loosely and maintain direct contact with soil.  Do not place over protruding objects; rocks, grass, etc.
	7. Wire staple blankets sufficiently to anchor blanket and maintain blanket contact with soil per manufacturer’s instructions.
	1. Adjacent seams:  Overlap edges of adjacent RECP by 2 to 4 in. (50 to 100 mm) or by abutting products as defined by manufacturer. Use a sufficient number of stakes or staples to prevent seam or abutted rolls from separating.
	2. Consecutive rolls:  Shingle and overlap consecutive rolls 2 to 6 in. (50 to 150 mm) in the direction of flow. Secure staples through seam at 1 ft. (300 mm) intervals.
	3. Check seam. Construct a stake/staple check seam along the top edge of RECP for slope application and at specified intervals in a channel by installing two staggered rows of stakes/staples 4 in. (100 mm) apart on 4 in. (100 mm) centers.
	4. Slope interruption check slot:  Excavate a trench measuring 6 in. wide by 6 in. deep (150 x 150 mm). Secure product to the bottom of the trench. Fold product over upslope material and fill and compact the trench on the downslope side of check slot ...
	1. Staples:  Install the RECP 3 ft. (900 mm) beyond the end of the channel and secure end with a single row of stakes/staples on 1 ft. (300-mm) centers. Stakes/staples for securing RECP to the soil is typically 6 in. (150 mm) long.
	2. Anchor trench:  Excavate a 6 in. by 6 in. (150 mm by 150 mm) anchor trench.  Extend the terminal end of the RECP 3 ft. (900 mm) past the anchor trench. Use stakes or staples to fasten the product into the bottom of the anchor trench on 1 ft. (300 m...

	D. Check slot:  Construct a stake/staple check slot along the terminal end of the RECP by installing two rows of staggered stakes/staples 4 in. (100 mm) apart on 4 in. (100 mm) centers.
	E. Do not use blankets on undisturbed, natural tuff slopes.  Use hydraulic mulching on tuff slopes.

	3.8 WATERING
	A. Where temporary watering is required for seeded areas, provide temporary water system which may be a sprinkler system, or a water truck with a spray boom or any other method satisfactory to distribute a uniform coverage of clean water (free of oil,...
	B. If a temporary sprinkler system is used, keep all pipe connections tight to avoid leakage and loss of water, and to prevent washing or erosion of growing areas.  Maintain sprinklers in proper working order during watering.
	C. Do not drive trucks with spray systems on seeded areas and ensure water force does not cause movement of mulch or seed on the ground.

	3.9 MAINTENANCE
	A. Begin maintenance immediately after planting.  Keep re-vegetated areas free of noxious weeds.
	B. Maintain seeded areas for not less than 60 days after final acceptance of work and longer as required to achieve final stabilization as described in Section 3.11 ACCEPTANCE.
	C. Reseed void areas greater than 6 square feet or repetitive voids greater than 2 square feet amounting to more than 10 percent of any area that appears the growing season following installation.

	3.10 CLEANUP AND PROTECTION
	A. After completion of work, clear site of excess soil, waste material, debris and objects that may hinder maintenance and detract from neat appearance of site.
	B. Protect seeded areas, work and materials from damage due to vehicles, pedestrians, and operations by other subcontractors.  Maintain protection during installation and maintenance periods.  Treat, repair or replace damaged work as directed.
	C. Upon completion of all seeding operations, clean the portion of the project site used for storing materials and equipment of all debris.  Remove all superfluous materials and equipment from the project site.  Sweep walks and pavement clean upon com...

	3.11 ACCEPTANCE
	A. Seeded areas will be reviewed for acceptance by LANL when final stabilization has been achieved.  Final stabilization is defined as “All soil disturbing activities at the site have been completed and a uniform (e.g., evenly distributed, without lar...
	B. In the event that all other work required by the Subcontract is completed before final stabilization is achieved or because seasonal limitations prevent seeding, partial acceptance of the work shall be made with final acceptance delayed until satis...
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