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Response to the Approval with Modifications for the  
Completion Report for Sandia Canyon Grade-Control Structure,  

Los Alamos National Laboratory, EPA ID No. NM0890010515, HWB-LANL-13-069, 
Dated September 5, 2014 

INTRODUCTION 

To facilitate review of this response, the New Mexico Environment Department’s (NMED’s) comments are 
included verbatim. The comments are divided into general and specific categories, as presented in the 
approval with modifications. Los Alamos National Laboratory’s (LANL’s or the Laboratory’s) responses 
follow each NMED comment.  

NMED Comment 

1. NMED notes that a stockpile of sediment (estimated volume of approximately 150 cubic) located in a 
small south-entering ravine, had not been characterized and addressed in the Report. NMED is 
concerned with both the characterization and final disposition of the material. The Permittees appear 
to have relocated the excavated material to an area both sloped and upstream of the sediment 
retention basin above the Sandia grade-control structure. The Permittees must document in the 
Report the erosion controls implemented to prevent the sediment from continuing to be eroded and 
mobilized downstream. The Permittees must also specify for what type of flood event the fill site can 
withstand and describe procedures that will be implemented in the event of a significant rainfall event. 

LANL Response 

1. During the week of September 10, 2013, the site was inundated with unprecedented rainfall, 
exceeding 7 in. in a 1-wk time period in some areas of the Laboratory, with much of it falling during an 
extremely intense event that occurred between September 12 and 13, 2013. Roughly 600 yd3 of 
material was eroded from the site of the closed Los Alamos County (the County) landfill and 
deposited between the first and second steel-sheet piles. During the construction phase, the 
sediment was removed from that area by the contractor and stockpiled to construct a large run-on 
control north of the valley floor west of sheet piles one and two to retain additional materials that may 
erode from the landfill area. Los Alamos County (the County) has installed temporary controls above 
the project area and is working towards a final solution in the near future.  

The remaining sediment was then placed in a small south-entering swale measuring approximately 
50 by 120 ft southwest of the grade-control structure, and erosion controls were put in place to 
stabilize the area. The swale and fill area are above the canyon 100-yr floodplain and are not 
susceptible to significant upgradient run-on.  The 100-year flood plain levels have been calculated 
and plotted for the Sandia Canyon drainage basin by LANL (LANL Engineering Standards Manual 
ISD 341-2).  The established vegetation will resist potential erosion caused by rainfall falling directly 
on the fill area.  Erosion controls for this area included lining the ravine with a polypropylene liner, 
track-walking the sediment to match existing contours, and hydroseeding. Four rows of wattles were 
also placed perpendicular to the slope of the swale. An earthen berm measuring approximately 30 ft 
was also constructed below the swale and hydroseeded to prevent any potential run-on from entering 
the wetlands area (Appendix D). The sediments in the stockpile were not sampled because much of it 
either came from the County landfill cover or was imported clean fill material and not material from the 
wetlands. 
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The wetland area and fill area has since withstood four additional flow events during the summer of 
2014 over 50 cubic feet per second (cfs), with the largest storm being a 25-yr, 30-min event that 
generated an estimated peak discharge of 110 cfs. No significant erosion occurred after these events. 
The south-entering ravine and fill area as well as the entire project area have been inspected under 
the current construction general permit Storm Water Pollution Prevention Plan (SWPPP). The grade-
control structure will continue to be inspected following rain events with discharges greater than 
50 cfs and quarterly. If erosion or any indications of instability are observed, appropriate actions will 
be taken to ensure continued stability and functionality and will be documented in the annual 
performance report. 

The text in section 3.4.2 of the report has been revised. 

NMED Comment 

2. The Permittees report that a significant amount of rainfall (seven inches) occurred  
September 10 – 13th, 2013. NMED notes that this amount is greater than the 25-year, two-hour storm 
event that the grade-control structure was designed to withstand. Should regular storm events of this 
magnitude continue, the structure design may be inadequate. 

LANL Response 

2. The September 2013 rain event has a 1000-year return period based on information provided by 
NOAA. The grade-control structure was designed to withstand a 25-yr 2-h peak flow event of 500 cfs. 
NMED approved and accepted the design parameters in the “Approval with Modification, Work Plan 
and Final Design for Stabilization of the Sandia Canyon Wetland” (NMED 2011, 208094). The overall 
project goals and objectives were to arrest the headcut in the lower portion of the wetland and to 
maintain hydrologic and geochemical conditions to minimize contaminant migration. The 
September 2013 rain event occurred after sheet piles two and three had already been constructed. 
Estimates vary on the return-interval magnitude of the event, but it was significantly greater than a 
25-yr return interval. With the exception of the loss of newly planted vegetation and the displacement 
of some boulders in the cascade pool, no unusual erosion was noted above or below the sheet piles. 
Since that time, significant additional vegetation has been established (Appendix D). The wetland 
area has since had four additional flow events during the summer of 2014 over 50 cfs with the largest 
storm being a 25-yr, 30-min event that generated an estimated peak discharge of 110 cfs. No 
significant erosion occurred after these events. The south-entering swale as well as the entire project 
area is currently being inspected under the construction general permit SWPPP. The grade-control 
structure will also be inspected after every runoff event greater than 50 cfs and quarterly. If erosion or 
any indications of instability are observed, appropriate actions will be taken to ensure continued 
stability and function and will be documented in the annual performance report. 

The text in section 3.4.2 of the report has been revised. 

REFERENCES 

NMED (New Mexico Environment Department), November 15, 2011. “Approval with Modification, Work 
Plan and Final Design for Stabilization of the Sandia Canyon Wetland,” New Mexico Environment 
Department letter to G.J. Rael (DOE-LASO) and M.J. Graham (LANL) from J.E. Kieling (NMED-
HWB), Santa Fe, New Mexico. (NMED 2011, 208094) 
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2. During the week of September 10, 2013, the site was inundated with unprecedented rainfall. 
Rainfall totals in some areas of the Laboratory exceeded 7 in. in a 1-wk time period, and much of 
the rain fell during an extremely intense event that occurred between September 12 and 13, 2013. 
These storm events were accompanied by record run-on, flooding, and erosion at the site. 

On the morning of September 17, 2013, damage to the site was summarized as follows: 

 The cascade pool lost roughly 25% of its boulders downstream. 

 Roughly 75% of recently planted site-restoration plants were lost. 

 The diversion pond overflowed, and some plastic lining was lost. 

Cobbles rolled downstream from the rock aprons. Roughly 600 cubic yards of material from the 
Los Alamos County landfill was deposited between the first and second steel-sheet piles. During the 
construction phase, the sediment was removed from that area by the contractor and stockpiled to 
construct a large run-on control north of the valley floor west of sheet piles one and two to retain 
additional materials that may erode from the landfill area. Los Alamos County has installed temporary 
controls above the project area and is working towards a final solution in the near future.  

The remaining sediment was then placed in a small south-entering swale measuring approximately 50 ft 
by 120 ft southwest of the grade-control structure and erosion controls were put in place for stabilization 
of the area. The swale and fill area are above the 100-year floodplain and are not susceptible to 
significant upgradient run-on. The 100-year flood plain levels have been calculated and plotted for the 
Sandia Canyon drainage basin by LANL (LANL Engineering Standards Manual). The established 
vegetation will resist potential erosion caused by rainfall falling directly on the fill area. Erosion controls for 
this area included lining the ravine with a polypropylene liner, track-walking the sediment to match 
existing contours, and hydroseeding. Four rows of wattles were also placed perpendicular to the slope of 
the swale. An earthen berm measuring approximately 30 ft was also constructed below the swale and 
hydroseeded to prevent any potential run-on from entering the wetlands area (Appendix D). The 
sediments in the stockpile were not sampled because much of it either came from the County landfill 
cover or was imported clean fill material and not material from the wetlands.  

The wetland area and fill area has since withstood four additional flow events during the summer of 2014 
over 50 cubic feet per second (cfs), with the largest storm being a 25-yr, 30-min event that generated an 
estimated peak discharge of 110 cfs. No significant erosion occurred after these events. The south-
entering ravine and fill area as well as the entire project area have been inspected under the current 
construction general permit Storm Water Pollution Prevention Plan (SWPPP). The grade-control structure 
will continue to be inspected following rain events with discharges greater than 50 cfs and quarterly. If 
erosion or any indications of instability are observed, appropriate actions will be taken to ensure 
continued stability and functionality and will be documented in the annual performance report. 

The second event resulted in significant delays to completing construction. Extensive repairs were 
required, including the design and construction of best management practice (BMP) run-on control 
structures (see Appendix E), repair of the sump pond and diversion system, replacement of boulders and 
repair of the cascade pool liner, removal of deposited sediments and regrading, and replanting of the lost 
plants. One month of work was required to recover from this event. 

The September 2013 rain event has a 1000-year return period based on information provided by NOAA. 
The grade-control structure was designed to withstand a 25-yr 2-h peak flow event of 500 cfs. NMED 
approved and accepted the design parameters in the “Approval with Modification, Work Plan and Final 
Design for Stabilization of the Sandia Canyon Wetland.” (NMED 2011, 208094) The overall project goals 
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and objectives were to arrest the headcut in the lower portion of the wetland and to maintain hydrologic 
and geochemical conditions to minimize contaminant migration. The September 2013 rain event occurred 
after sheet piles two and three had already been constructed. Estimates vary on the return-interval 
magnitude of the event, but it was significantly greater than a 25-yr return interval. With the exception of 
the loss of newly planted vegetation and the displacement of some boulders in the cascade pool, no 
unusual erosion was noted above or below the sheet piles. Since that time, significant additional 
vegetation has been established (Appendix D). The wetland area has since had four additional flow 
events during the summer of 2014 over 50 cfs with the largest storm being a 25 yr, 30-min event that 
generated an estimated peak discharge of 110 cfs. No significant erosion occurred after these events. 
The south-entering swale as well as the entire project area is currently being inspected under the 
construction general permit SWPPP. The grade-control structure will also be inspected after every runoff 
event greater than 50 cfs and quarterly. If erosion or any indications of instability are observed, 
appropriate actions will be taken to ensure continued stability and function and will be documented in the 
annual performance report. 

3.5 As-Built Drawings 

A set of as-built drawings after construction for the grade-control structure can be found in Appendix C. 

3.6 Photo Documentation 

Photos of the grade-control structure can be found in Appendix D as well as photos of the run-on BMPs. 

3.7 Deviations 

The following deviation from the work plan occurred. NMED’s approval with modification of the interim 
measures work plan required that “In the final design, the Permittees must propose to remove all post-
1942 alluvial sediments that are present within reach S-2 of Sandia Canyon below the grade-control 
structure, and to place these sediments as fill behind the grade-control structure” (NMED 2011, 203806). 

As previously discussed, the Sandia Wetland grade-control structure project was permitted under the 
USACE Nationwide Permit (NWP) 38 for Cleanup of Hazardous and Toxic Waste (USACE 2013, 
251704). The Laboratory pursued permission from the USACE to fulfill the NMED requirement (LANL 
2013, 251705), but it was concluded that NWP 38 General Condition 6 would be violated by the 
placement of sediments that contain toxic pollutants in toxic amounts into jurisdictional waters (USACE 
2013, 251706). Thus, the Laboratory did not remove post-1942 alluvial sediments within reach S-2 of 
Sandia Canyon and use them as fill behind the grade-control structure.  
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Figure 1 Location of Sandia Canyon grade-control structure 
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Table 1 

Permits and Permissions Obtained 

Permit Agency 

National Environmental Policy Act 
Assessment 

U.S. Department of Energy 

Section 7 Biological Assessment 
Consultation under the Endangered 
Species Act 

U.S. Department of Interior Fish and 
Wildlife Service 

National Pollutant Discharge Elimination 
System Construction General Permit 

EPA 

Section 404 NWP 38 for Cleanup of 
Hazardous and Toxic Waste under the 
Clean Water Act 

USACE 

Section 401 Water Quality Certification 
Permit under the Clean Water Act 

NMED Surface Water Quality Bureau 

 

Table 2 

Analytical Results for Sample CASA-13-34678 

Using SW-846 EPA Method 8270 

Analyte Name Result Units 

Anthracene 18,000 µg/kg 

Carbazole 3400 µg/kg 

Dibenzofuran 21,000 µg/kg 

Fluorene 9200 µg/kg 

2-Methylnaphthalene 38,000 µg/kg 

Naphthalene 8800 µg/kg 

Phenanthrene 8300 µg/kg 

Pyrene 5500 µg/kg 

TPH-DRO 11,000 mg/kg 
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Sandia wetland run-on control and grade-control structure looking southeast,  
December 5, 2013 
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Sheet-pile wall 1 looking upstream, September 23, 2014 
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Sheet-pile wall 2 looking upstream, September 23, 2014 
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Cascade structure looking downstream, September 23, 2014 
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Erosion controls at south-entering swale looking southeast with established vegetation and no 
signs of erosion or rilling taking place, September 23, 2014 
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Earthen berm erosion control below south-entering swale looking south with established 
vegetation and no signs of erosion or rilling taking place, September 23, 2014 
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1.0 INTRODUCTION 

Los Alamos National Laboratory (LANL or the Laboratory) has prepared this completion report in 
response to the New Mexico Environment Department’s (NMED’s) approval of the “Work Plan and 
Final Design for Stabilization of the Sandia Canyon Wetland” (LANL 2011, 207053; NMED 2011, 208094) 
and in response to requirements set forth originally in NMED’s “Approval with Modification, Interim 
Measures Work Plan for Stabilization of the Sandia Canyon Wetland” (NMED 2011, 203806). The “Interim 
Measures Work Plan for Stabilization of the Sandia Canyon Wetland” (LANL 2011, 203454) was prepared 
in response to NMED’s “Approval with Modification, Phase II Investigation Work Plan for Sandia Canyon” 
(NMED 2011, 111518). This completion report provides project goals and objectives, design and 
performance criteria, and as-built drawings of the Sandia Canyon wetland grade-control structure. The 
grade-control structure consists of three stepped sheet-pile walls that were constructed as a measure to 
physically stabilize the Sandia Canyon wetland.  

The overall project goals and objectives were to arrest the headcut in the lower portion of the wetland and 
to maintain hydrologic and geochemical conditions to minimize contaminant migration. The project 
consisted of installing three stepped sheet-pile walls to form a grade-control structure to stabilize the 
headcut and allow a grade transition from the wetland surface upstream of the grade-control structure to 
the stream grade near stream gage E123 (Figure 1). Design features should also allow reduction of 
effluent in the canyon without compromising physical and geochemical function of the wetland. The area 
behind the grade-control structure was backfilled and wetland vegetation was planted to allow expansion 
of the wetland area. These measures will physically stabilize the wetland by reducing sediment and 
associated contaminant transport into the lower sections of the canyon and should also maintain reducing 
conditions within the wetland sediments, thus contributing to the goal of reducing potential contaminant 
transport. 

The wetland is located in reach S-2 of Sandia Canyon. The largest drainage contributing to the wetland 
flows through a 72-in. corrugated metal pipe culvert a short distance upstream of the wetland. A single 
stream channel is present within the upper one-third of the wetland, and wetland vegetation is established 
on floodplains inset relative to older wetland surfaces. In the lower two-thirds of the wetland, surface 
water is generally present across much of the width of the wetland. Prior to construction of the grade-
control structure, the terminus of the wetland had an active headcut. Willows had been planted in and 
around the headcut but failed to stabilize it. Downstream of the wetland, the stream system enters a 
narrow canyon reach and is stable, with bedrock exposed along much of the stream bed. Stream gage 
E123 is located a short distance below the wetland. 

2.0 ENGINEERING 

2.1 Design Objectives 

The grade-control structure was designed to meet the following objectives: 

 Provide an even grade to allow wetland expansion and further stabilization 

 Be sufficiently impervious to prevent the draining of alluvial soils 

 Facilitate nonchannelized flow 

 Minimize erosion during large flow events 

 Support wetland function under reduced effluent conditions 
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2.2 Design Criteria 

2.2.1 Base Flow Hydrology 

Stream flow from combined effluent sources in Sandia Canyon has averaged approximately 250,000 to 
350,000 gallons per day (gpd). These base flows feed the groundwater within the reach, providing 
adequate hydrology and soil moisture conditions where the wetland vegetation can flourish.  

2.2.2 Storm Flow Hydrology 

A 25-yr, 2-h storm event with a peak design flow of 500 cubic feet per second was used for the design of 
the grade-control structure as required by the Laboratory’s design guidance. The primary goal was to 
reduce the stream velocity in the area of the grade-control structure to less than 6 ft per second. Design 
parameters were determined using Hydrologic Engineering Center River Analysis System (HEC-RAS) 
modeling. The hydrologic calculations can be found in Appendix A, and hydraulics calculations can be 
found in Appendix B. 

2.2.3 Water Balance 

The wetland currently receives approximately 250,000 to 350,000 gpd of inflow from combined effluent 
sources. To address the potential for reduced effluent volumes into Sandia Canyon, estimations of the 
evapotranspiration (ET) across the wetland footprint was performed using Penman-Monteith equations. 
Modeling indicates that the maximum 30-day ET is approximately 11 in. This results in an estimated 
minimum effluent volume to maintain wetland vegetation in Sandia Canyon of approximately 30,000 gpd.  

2.2.4 Design Features 

The grade-control structure, as shown in the as-built drawings (Appendix C), transitions the grade 
approximately 11 vertical feet from the elevation of the current wetland just upgradient of the former 
headcut location to the natural stream bed just upstream of stream gage E123. To maintain grade and to 
reduce the overall fill and size of a single structure, a set of three steel-sheet-pile walls was installed with 
smaller elevation drops. Downstream of the third sheet-pile wall, a cascade pool was constructed of 
boulders and cobbles to transition to the final grade. 

Three sheet-pile walls were installed with the following design elements: 

 The sheet piles were installed into 2-ft-deep trenches into bedrock. Trenches were backfilled to 
the elevation of the bedrock with bentonite. 

 Seep holes were cut into the sheet piles at consistent elevations across each sheet pile to 
encourage smaller, braided channels through the restored sections of wetland to establish 
vegetation. 

 Stone splash pools were installed just downgradient of each sheet pile to prevent scour holes and 
to slow the water. 

 Sheet piles were capped with reinforced concrete curbs to provide a spillway to establish even 
flows. 

 A stone cascade and pool structure was installed downstream of the third sheet-pile wall to 
complete the final transition into the native channel just upgradient of gage station E123. 
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The walls are seated in bedrock to prevent groundwater from seeping through the structure as noted 
above. The transition from the wetland above the grade-control structure to the stream channel below is 
gradual, smooth, and in a stepped fashion to prevent erosive flows that could scour and destabilize the 
stream reach below the structure. In addition, the stepped nature of the design reduces the risk of 
catastrophic failure of the grade-control structure in the event of a localized failure. Engineered fill was 
placed behind each wall to replace the area of the wetland that had been eroded. These areas were filled 
to match the elevation of the surrounding wetland area to prevent the formation of pools behind the 
grade-control walls. A variety of wetland species was planted in 18-in. of native top soil to stabilize the 
wetland and expand the footprint.  

2.3 Permitting 

2.3.1 General 

The Laboratory’s Design Engineering and Environmental Compliance groups performed a review of the 
design model and the construction documents. Table 1 lists the permits and permissions that were 
obtained to meet state and federal requirements. 

2.3.2 Reporting 

All monitoring data collected during the previous year will be submitted to NMED annually for up to 5 yr in 
a Sandia Canyon performance monitoring report to be submitted by April 30 of each year. The report will 
summarize alluvial, water level, and storm water monitoring data collected above and below the grade-
control structure. A series of repeat cross-section locations will be established in the upper portion of 
reach S-2 and in the vicinity of the head location to document geomorphic changes. In addition, the 
Laboratory will submit a yearly vegetation monitoring report to the U.S. Army Corps of Engineers 
(USACE) for up to 3 yr by December 1 of each year. This is in support of the 401/404 Clean Water Act 
Permit, which required annual vegetation transects, photographs from certain locations, and delineation 
of wetland boundaries. 

3.0 CONSTRUCTION 

3.1 General 

The Laboratory placed Portage, Inc., under contract in November 2012 to build the Sandia Canyon 
grade-control structure. Construction of the Sandia Canyon grade-control structure began on 
April 22, 2013, and the structure was substantially complete and functional on September 9, 2013. Site 
stabilization activities were completed November 22, 2013, with demobilization completed 
November 27, 2013. Appendix D presents photo documentation of the grade-control structures. 

3.2 Safety and Health 

Under the guidance and approval of the Laboratory, Portage developed and implemented an 
environment, safety, and health (ES&H) plan to ensure the project met safety and health goals. In 
addition to the ES&H plan, all site activities were analyzed and addressed within task-specific integrated 
work documents (IWDs). Site personnel were subsequently trained to these IWDs prior to commencing 
field activities. As a result of safe construction practices, there were no lost-time accidents or incidents 
during the entire project. 
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3.3 Quality Control 

Under the guidance and approval of the Laboratory, Portage developed and implemented a quality 
assurance plan to ensure the project met quality construction goals. In addition to the quality assurance 
plan, Portage was also contractually obligated to develop and adhere to a project-specific test and 
inspection plan that captured all project tests, inspections, and hold points. Finally, Portage assigned a 
quality control inspector to oversee field activities and ensure project requirements were achieved. 

3.4 Occurrences 

Two major categories of events occurred during construction of the grade-control structure that impacted 
the construction schedule. These events are the discovery of a tar-like substance during initial 
excavations and significant flooding. 

3.4.1 Tar-Like Substance  

On May 16, 2013, the field crew notified Laboratory management that a black tar-like substance was 
observed oozing out of the initial side cut of the second grade-control wall. Regulatory and technical 
personnel visited the site, and the event was reported to Dave Cobrain at the NMED – Hazardous Waste 
Bureau on May 16, 2013. A sample of the material was collected and analyzed for diesel-range organics 
(DRO), total petroleum hydrocarbon (TPH), and semivolatile organic compounds (SW-846 U.S. 
Environmental Protection Agency [EPA] Method 8270).  

The personnel who received sample CASA-13-34678 at the Laboratory’s Sample Management Office 
described it as wet, ground asphalt. Table 2 lists the analytes detected using SW-846 EPA Method 8270. 

The analytes listed in Table 2 are all polycyclic aromatic hydrocarbons (PAHs) that are created from the 
production of coal tar. Coal tar is a ready source of asphaltenes necessary for the production of asphalt. 
Based on the description of this sample and the PAHs detected, this sample was almost certainly asphalt. 
This sample was also analyzed for TPH-DRO. TPH-DRO measures total petroleum hydrocarbons with a 
carbon range from C-10 through C-38, which includes the PAHs listed above. The TPH-DRO detection of 
11,000 mg/kg for sample CASA-13-34678 further verifies that this sample is coal tar–based asphalt. 

Because the tar material was limited in extent, nonmobile, and within the boundaries of the grade-control 
structure, the material was left in place and construction was continued. This event resulted in a 2-day 
delay to the project schedule. 

3.4.2 Rainfall and Flooding 

Two significant rainfall events occurred during the construction phase and impacted the project schedule. 
These events are described as follows: 

1. On June 30, 2013, approximately 0.5 in. of rain fell on and around the construction site; water 
traveled down Sandia Canyon and overcame the diversion pond but was stopped by the earthen 
fill run-on control above the first sheet-pile wall of the grade-control structure. The site also 
received heavy run-on from the Los Alamos County landfill diversion channel northeast of the 
construction site. This run-on flooded all three grade-control structure trenches. No damage to the 
structures occurred during this flooding, but significant efforts were required to dewater the site 
and remove sediments received as a result of the run-on from the landfill. It took 1 wk to 
reestablish the site and resume construction. 
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2. During the week of September 10, 2013, the site was inundated with unprecedented rainfall. 
Rainfall totals in some areas of the Laboratory exceeded 7 in. in a 1-wk time period, and much of 
the rain fell during an extremely intense event that occurred between September 12 and 13, 2013. 
These storm events were accompanied by record run-on, flooding, and erosion at the site. 

On the morning of September 17, 2013, damage to the site was summarized as follows: 

 The cascade pool lost roughly 25% of its boulders downstream. 

 Roughly 75% of recently planted site-restoration plants were lost. 

 The diversion pond overflowed, and some plastic lining was lost. 

Cobbles rolled downstream from the rock aprons. Roughly 600 cubic yards of material from the 
Los Alamos County landfill was deposited between the first and second steel-sheet piles. During the 
construction phase, the sediment was removed from that area by the contractor and stockpiled to 
construct a large run-on control north of the valley floor west of sheet piles one and two to retain 
additional materials that may erode from the landfill area. Los Alamos County has installed temporary 
controls above the project area and is working towards a final solution in the near future.  

The remaining sediment was then placed in a small south-entering swale measuring approximately 50 ft 
by 120 ft southwest of the grade-control structure and erosion controls were put in place for stabilization 
of the area. The swale and fill area are above the 100-year floodplain and are not susceptible to 
significant upgradient run-on. The 100-year flood plain levels have been calculated and plotted for the 
Sandia Canyon drainage basin by LANL (LANL Engineering Standards Manual). The established 
vegetation will resist potential erosion caused by rainfall falling directly on the fill area. Erosion controls for 
this area included lining the ravine with a polypropylene liner, track-walking the sediment to match 
existing contours, and hydroseeding. Four rows of wattles were also placed perpendicular to the slope of 
the swale. An earthen berm measuring approximately 30 ft was also constructed below the swale and 
hydroseeded to prevent any potential run-on from entering the wetlands area (Appendix D). The 
sediments in the stockpile were not sampled because much of it either came from the County landfill 
cover or was imported clean fill material and not material from the wetlands.  

The wetland area and fill area has since withstood four additional flow events during the summer of 2014 
over 50 cubic feet per second (cfs), with the largest storm being a 25-yr, 30-min event that generated an 
estimated peak discharge of 110 cfs. No significant erosion occurred after these events. The south-
entering ravine and fill area as well as the entire project area have been inspected under the current 
construction general permit Storm Water Pollution Prevention Plan (SWPPP). The grade-control structure 
will continue to be inspected following rain events with discharges greater than 50 cfs and quarterly. If 
erosion or any indications of instability are observed, appropriate actions will be taken to ensure 
continued stability and functionality and will be documented in the annual performance report. 

The second event resulted in significant delays to completing construction. Extensive repairs were 
required, including the design and construction of best management practice (BMP) run-on control 
structures (see Appendix E), repair of the sump pond and diversion system, replacement of boulders and 
repair of the cascade pool liner, removal of deposited sediments and regrading, and replanting of the lost 
plants. One month of work was required to recover from this event. 

The September 2013 rain event has a 1000-year return period based on information provided by NOAA. 
The grade-control structure was designed to withstand a 25-yr 2-h peak flow event of 500 cfs. NMED 
approved and accepted the design parameters in the “Approval with Modification, Work Plan and Final 
Design for Stabilization of the Sandia Canyon Wetland.” (NMED 2011, 208094) The overall project goals 
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and objectives were to arrest the headcut in the lower portion of the wetland and to maintain hydrologic 
and geochemical conditions to minimize contaminant migration. The September 2013 rain event occurred 
after sheet piles two and three had already been constructed. Estimates vary on the return-interval 
magnitude of the event, but it was significantly greater than a 25-yr return interval. With the exception of 
the loss of newly planted vegetation and the displacement of some boulders in the cascade pool, no 
unusual erosion was noted above or below the sheet piles. Since that time, significant additional 
vegetation has been established (Appendix D). The wetland area has since had four additional flow 
events during the summer of 2014 over 50 cfs with the largest storm being a 25 yr, 30-min event that 
generated an estimated peak discharge of 110 cfs. No significant erosion occurred after these events. 
The south-entering swale as well as the entire project area is currently being inspected under the 
construction general permit SWPPP. The grade-control structure will also be inspected after every runoff 
event greater than 50 cfs and quarterly. If erosion or any indications of instability are observed, 
appropriate actions will be taken to ensure continued stability and function and will be documented in the 
annual performance report. 

3.5 As-Built Drawings 

A set of as-built drawings after construction for the grade-control structure can be found in Appendix C. 

3.6 Photo Documentation 

Photos of the grade-control structure can be found in Appendix D as well as photos of the run-on BMPs. 

3.7 Deviations 

The following deviation from the work plan occurred. NMED’s approval with modification of the interim 
measures work plan required that “In the final design, the Permittees must propose to remove all post-
1942 alluvial sediments that are present within reach S-2 of Sandia Canyon below the grade-control 
structure, and to place these sediments as fill behind the grade-control structure” (NMED 2011, 203806). 

As previously discussed, the Sandia Wetland grade-control structure project was permitted under the 
USACE Nationwide Permit (NWP) 38 for Cleanup of Hazardous and Toxic Waste (USACE 2013, 
251704). The Laboratory pursued permission from the USACE to fulfill the NMED requirement (LANL 
2013, 251705), but it was concluded that NWP 38 General Condition 6 would be violated by the 
placement of sediments that contain toxic pollutants in toxic amounts into jurisdictional waters (USACE 
2013, 251706). Thus, the Laboratory did not remove post-1942 alluvial sediments within reach S-2 of 
Sandia Canyon and use them as fill behind the grade-control structure.  
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Figure 1 Location of Sandia Canyon grade-control structure 
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Table 1 

Permits and Permissions Obtained 

Permit Agency 

National Environmental Policy Act 
Assessment 

U.S. Department of Energy 

Section 7 Biological Assessment 
Consultation under the Endangered 
Species Act 

U.S. Department of Interior Fish and 
Wildlife Service 

National Pollutant Discharge Elimination 
System Construction General Permit 

EPA 

Section 404 NWP 38 for Cleanup of 
Hazardous and Toxic Waste under the 
Clean Water Act 

USACE 

Section 401 Water Quality Certification 
Permit under the Clean Water Act 

NMED Surface Water Quality Bureau 

 

Table 2 

Analytical Results for Sample CASA-13-34678 

Using SW-846 EPA Method 8270 

Analyte Name Result Units 

Anthracene 18,000 µg/kg 

Carbazole 3400 µg/kg 

Dibenzofuran 21,000 µg/kg 

Fluorene 9200 µg/kg 

2-Methylnaphthalene 38,000 µg/kg 

Naphthalene 8800 µg/kg 

Phenanthrene 8300 µg/kg 

Pyrene 5500 µg/kg 

TPH-DRO 11,000 mg/kg 
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Appendix A 

Sandia Canyon Wetland Hydrology 



 

 

 





























  

 



 

 

Appendix B 

Sandia Canyon Wetland Hydraulics 



 

 

 

























  

 



 

 

Appendix C 

Sandia Canyon Wetland 
Grade-Control Structure As-Built Drawings 
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KEYED NOTES 
CD SURVEYED STREAMBED LIMITS PRIOR TO CONSTRUCTION 

(D SURVEYED WETLAND LIMITS PRIOR TO CONSTRUCTION 

(}) GIS DELINEATION OF WETLAND LIMITS PRIOR TO CONSTRUCTION 
(PROVIDED BY LANL) 

CD STREAM GAGE E -123 

CD GRADE CONTROL STRUCTURE GC-1 (STA. 2+41.5) 

@ GRADE CONTROL STRUCTURE GC-2 (STA. 1 + 73.1) 

Cf) GRADE CONTROL STRUCTURE GC-3 (STA. 1+15.4) 
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BROADLEAF CATTAIL PLUG/SEED 

WATER SEDGE PLUG/SEED 

WOOLY SEDGE PLUG/SEED 

POINTED SEDGE PLUG/SEED 

BEAKED SEDGE PLUG/SEED 

BALTIC RUSH PLUG/SEED 

LONGSTYLE RUSH PLUG/SEED 

TORREY RUSH PLUG/SEED 

THREESQUARE BULRUSH PLUG/SEED 

TREE/SHRUB 

TUB LING 

SEEPWILLOW TUBLING 

COYOTE WILLOW LIVE STAKE 

BLUESTEM WILLOW LIVE STAKE 

PLANTING SCHEDULE 

5' 
I 

1 0' 
I 

v 
vvvvv ....... ,, "' ..... " V 

/V. 
v 

/ 

SPACING (O.C.) 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

2' 

4' 

4' 

4' 

4' 

\ 

ZONE 

1AND2 

1AND2 

1AND2 

1AND2 

1AND2 

1AND2 

1AND2 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 3 

·.· .. . . . 
. : . . · : ·, 

~4=4;4--:j • . 

m·~·.· ~··e·· ~ffiftffi·. ·· ·· ,. ~~~ . ,. •. .. ... 
·' .. . . 

ZONE3 

1--

f..-

1--
1--

c-. 

./ V 
vv 

-...:: 
-...:: 
-...:: 
-...:: 
-..:: 
-..:: 
-..:: 
-..:: 
-....; 

':"vvv vvvvvv'<; 
v ·v v v v "':"< v vvvv 
i" vvvvvv vvvvv 
~,:_"vvvvvv vvvvv 

· ... 

L 

• 

fa~lf; 
n/l'/tor3 

----------
. . . .· .. 

. ::_ :_ .. :. ·· ... :~ .... ' 

2 1 

GENERAL NOTES 

1.AREA SHALL BE TEMPORARILY SEEDED IMMEDIATELY UPON 
COMPLETION OF ANY FINAL GRADES TO PREVENT EROSION. 

2.EROSION CONTROL MATTING SHALL BE USED IN WET SHALL BE 
USED IN WETLAND AREA TO CONTROL EROSION UNTIL VEGETATION 
IS ESTABLISHED. 

3.AREAS OUTSIDE OF WETLAND PLANTING AREA NOTED BELOW 
SHALL BE SEEDED WITH NATIVE GRASSES. 

KEYED NOTES 
(J) SURVEYED STREAMBED LIMITS 

CD SURVEYED WETLAND LIMITS 

G) GIS DELINEATION OF WETLAND LIMITS {PROVIDED BY LANL) 

CD WETLAND RESTORATION ZONE 1 {AREA = 4,916 SF). SEE 
PLANTING SCHEDULE FOR SPACING. 

G) WETLAND RESTORATION ZONE 2 {AREA = 3,526 SF). SEE 
PLANTING SCHEDULE FOR SPACING. 

CD WETLAND RESTORATION ZONE 3 {AREA = 2,706 SF). SEE 
PLANTING SCHEDULE FOR SPACING. 

(2) WETLAND RESTORATION ZONE 4 (AREA = 4,945 SF). SEE 
PLANTING SCHEDULE . 

CD GRADE CONTROL STRUCTURE GC-1 

<J[) GRADE CONTROL STRUCTURE GC-2 

@ GRADE CONTROL STRUCTURE GC-3 
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FRONT VIEW (DOWNSTREAM) 
NOT TO SCALE 

@~E,fl\?N 

5 4 3 

~---20"----~--------------48"----------------------~ 

4.0"-MIN. 
(TYP. ALL ---1--1 

SIDES). 

6" (DROP ELEV. AT ROCK TOP) 

6" -MIN. POOL DEPTH 
4.0' MIN 

2.0'-MIN.I 

18" PLANTERS 
MIX OR NATIVE 

MATERIAL 

2'-MIN. 

18" PLANTERS 
MIX OR 
NATIVE 

MATERIAL 

NATIVE SOIL --. 

@4.0" MIN. 

1--------1 0' MIN ---------1 1 0' MIN ---------------1 

18" PLANTERS 
MIX OR NATIVE 

MATERIAL 

BENTONITE 

2 

f-2o"-j 
I ' 3"-MIN I 

SECTION VIEW 
NOT TO SCALE 

..,--- CONCRETE CAP-4000 PSI @ 

6"-MIN I 
VARIES PER@ 

...____ ENGINEERED BACKFILL PER 
PREVIOUS SDDR-100019/RFI 002 

NON-REINFORCED CONCRETE CAP 

SECTION VIEW 
NOT TO SCALE 

STRUCTURE ELEVATIONS 

GRADE CONTROL CREST OF WEIR DROP ELEVATION TIE-IN ELEVATION 
STRUCTURE ELEVATION 

GC-1 7210.0 7209.5 7212.0 

18" PLANTERS 
MIX OR 
NATIVE 

MATERIAL 

'---_l_ 

1-6-~i/1:. 
l?./l'/'l.or3 

2 1 

KEYED NOTES 
CD ENGINEERED BACKFILL 1 0.0' MIN. BOTH SIDES OF SHEET PILE. MINIMUM 

LAYBACK SLOPE 1:1. COMPACT TO 95:11: OF STANDARD PROCTOR DENSITY 
PER SPECIFICATIONS. (FIRST LIFT COMPACTION NOT VERIFIED). 

CD STEEL SHEET PILE (lYPE PZ-22) 

CD CREST OF WEIR ELEVATION, CONCRETE CAP - 4,000 PSI (SEE TABLE THIS 
SHEET). PLACE TOOL JOINTS EVERY 25' ON-CENTER WITH ONE EXPANSION 
JOINT IN THE CENTER OF EACH WEIR. THE EXPANSION JOINT SHALL BE 1" 
FILLED WITH 1" FOAM TO ALLOW THE CONCRETE TO EXPAND. FOAM SHALL 
ADHERE TO ONE SIDE OF THE JOINT AND BE SIMILAR TO FOAMTECH(R) FOAM 
MADE BY NMW INC. EDGES OF JOINT SHALL HAVE *" CHAMFERED EDGED TO 
REDUCE SPAWNG. 

CD PVC PIPE (2"-DIA.) WITH SCREENED CAP TO ALLOW DRAINAGE (DRILLED 
THROUGH PILE AND CAP AS SHOWN, 10-FEET O.C.) 

® ROCK SPLASH APRON 

CD #4 LATERAL REBAR ON CORNERS OF CAP (2.0" -MIN. CLEARANCE TO CONCRETE 
ALL AROUND) 

(J) #4 REBAR DRILLED 18"-0.C. THROUGH PILE AND TIED TO BAR-(6) AND BAR-(8). 

® (/4 REBAR SADDLE TIED TO BAR-(6) AND BAR-(7) 0 18"-0.C. 

CD ONE-MAN STREAMBED BOULDERS FOR ENERGY DISSIPATION 

® COBBLES (12"-DIA. OR SMAllER) FOR FIWNG VOIDS 

® 12-0Z PER SY NON-WOVEN GEOTEXTILE 

@ ANCHOR GEOTEXTILE AT EDGES OF ROCK PAD 

~ ALONG THE PROPOSED LENGTH OF EACH PILE, A TRENCH SHALL BE EXCAVATED 
~ TWO FEET INTO BEDROCK. SHEET PILES SHALL BE PLACED INTO THE TRENCH 

TO THE AUGNMENT INDICATED IN THE DRAWINGS, AND THE TRENCH SHALL 
BE FILLED WITH GRANULAR BENTONITE TO CREATE A WATER TIGHT SEAL 
WHEN CONSTRUCTION IS COMPLETE. ADEQUATE SHORING SHALL BE USED TO 
HOLD THE SHEET PILES IN PLACE UNTIL FLOWABLE FILL AND BACKFILL CAN 
BE PLACED IN MANAGEABLE LIFTS ON OPPOSING SIDES IN ORDER TO LOCK 
THE SHEETPILES INTO AUGNMENT. 

@ TOP OF BEDROCK 

®BEDROCK 

@ TIE-IN CONCRETE CAP (NOT REINFORCED) 

@ DROP ELEVATION (SEE TABLE THIS SHEET) 

@ TIE-IN ELEVATION (SEE TABLE THIS SHEET) 

@ PLACE 4" MIN OF BENTONITE ACROSS BOTIOM OF GC-1 EXCAVATION ONLY. 
GC-2 & GC-3 DOES NOT REQUIRE ADDITIONAL 4" OF BENTONITE 

@ FLOWABLE FILL 

@ NON-REINFORCED CONCRETE 

~ TOOL JOINTS PER SDDR-RFI-1. INSTALL EXPANSION JOINT BETWEEN 
\..!:V REINFORCED CONCRETE AND UNREINFORCED CONCRETE PER 

SDDR-100019/RFI 002 

@ TRANSITION ROCK LINED DROP FROM 12" AT REINFORCED CONCRETE CAP TO 
o• AT END ON NON-REINFORCED CONCRETE 

® 3" MINIMUM ENGINEERED FILL ABOVE SHEET PILE EXTENSIONS COMPACTED TO 
95:11: STD PROCTOR DENSITY 

@ TRENCH WIDTH VARIES FROM 5' MAX ON SOUTH END TO 2.5' MIN ON NORTH 
END 

ECN # CAP-102698-ECN-00012 

NO DATE CLASS ADC 
REV DESCRIPTION 

Brown AND Caldwell 
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7 6 

TOP VIEW 
NOT TO SCALE 

NATIVE SOIL --.J 

2'-MIN. 

~------------------88'-o"-----------------------t 

1--+-12'-1" 1-- 1 o· -8" --1 

FRONT VIEW (DOWNSTREAM) 
NOT TO SCALE 

5 

18" PLANTERS 
MIX OR NATIVE 

2.0' -MIN. MATERIAL 

18" PLANTERS 
MIX OR NATIVE 

MATERIAL 

4 3 

~---20"----~--------------48"----------------------~ 

4.0"-MIN. 
(TYP. ALL --1---l 

SIDES). 

1- 20" -----i 
I ' 3"-MIN I 

12" (DROP ELEV. AT ROCK TOP) 

6" -MIN. POOL DEPTH 

4' -o· ---------------1 

SECTION VIEW 
NOT TO SCALE 

~- CONCRETE CAP-4000 PSI@ 

12"-MIN I 
VARIES PER@ 

NATIVE SOIL 

18" PLANTERS 
MIX OR 
NATIVE 

MATERIAL 

'---_j_ 

"---- ENGINEERED BACKFILL PER 
PREVIOUS SDDR-100019/RFI 002 

NON-REINFORCED CONCRETE CAP 

SECTION VIEW 
NOT TO SCALE 

STRUCTURE ELEVATIONS 

GRADE CONTROL CREST OF WEIR DROP ELEVATION STRUCTURE ELEVATION 

GC-2 7208.5 7207.5 

TIE-IN ELEVATION 

7210.0 1-at:J1..dllt: 
n/K/?.ol3 

2 1 

KEYED NOTES 
CD ENGINEERED BACKFILL 1 0.0' MIN. BOlH SIDES OF SHEET PILE. MINIMUM 

LAYBACK SLOPE 1:1. COMPACT TO 95" OF STANDARD PROCTOR DENSilY 
PER SPECIFICATIONS. 

CD STEEL SHEET PILE (lYPE PZ-22) 

CD CREST OF WEIR ELEVATION, CONCRETE CAP - 4,000 PSI (SEE TABLE lHIS 
SHEET). PLACE TOOL JOINTS EVERY 25' ON-CENTER WITH ONE EXPANSION 
JOINT IN lHE CENTER OF EACH WEIR. lHE EXPANSION JOINT SHALL BE 1 " 
FILLED WITH 1" FOAM TO ALLOW lHE CONCRETE TO EXPAND. FOAM SHALL 
ADHERE TO ONE SIDE OF lHE JOINT AND BE SIMILAR TO FOAMTECH(R) FOAM 
MADE BY NMW INC. EDGES OF JOINT SHALL HAVE *" CHAMFERED EDGED TO 
REDUCE SPAWNG. 

G) PVC PIPE (2"-DIA.) WITH SCREENED CAP TO ALLOW DRAINAGE (DRILLED 
lHROUGH PILE AND CAP AS SHOWN, 10-FEET O.C.) 

® ROCK SPLASH APRON 

CD #4 LATERAL REBAR ON CORNERS OF CAP (2.0" -MIN. CLEARANCE TO CONCRETE 
ALL AROUND) 

CD #4 REBAR DRILLED 18"-0.C. lHROUGH PILE AND TIED TO BAR-(6) AND BAR-(8). 

CD #4 REBAR SADDLE TIED TO BAR-(6) AND BAR-(7) 0 18"-0.C. 

® ONE-IIAAN STREAMBED BOULDERS FOR ENERGY DISSIPATION 

® COBBLES (12"-DIA. OR SMAllER) FOR FIWNG VOIDS 

@ 12-0Z PER SY NON-WOVEN GEOTEXTILE 

@ ANCHOR GEOTEXTILE AT EDGES OF ROCK PAD 

~ ALONG lHE PROPOSED LENGlH OF EACH PILE, A TRENCH SHALL BE EXCAVATED 
'-.!::!./ TWO FEET INTO BEDROCK. SHEET PILES SHALL BE PLACED INTO lHE TRENCH 

TO lHE ALIGNMENT INDICATED IN lHE DRAWINGS, AND lHE TRENCH SHALL 
BE FILLED WITH GRANULAR BENTONITE TO CREATE A WATER TIGHT SEAL 
WHEN CONSTRUCTION IS COMPLETE. ADEQUATE SHORING SHALL BE USED TO 
HOLD lHE SHEET PILES IN PLACE UNTIL FLOWABLE FILL AND BACKFILL CAN 
BE PLACED IN MANAGEABLE UFTS ON OPPOSING SIDES IN ORDER TO LOCK 
lHE SHEETPILES INTO ALIGNMENT. 

<JG[) TOP OF BEDROCK 

®BEDROCK 

@ TIE-IN CONCRETE CAP (NOT REINFORCED) 

@ DROP ELEVATION (SEE TABLE lHIS SHEET) 

@ TIE-IN ELEVATION (SEE TABLE lHIS SHEET) 

@ FLOWABLE FILL 

® NON-REINFORCED CONCRETE 

~ TOOL JOINTS PER SDDR-RFI-1. INSTALL EXPANSION JOINT BETWEEN 
~ REINFORCED CONCRETE AND UNREINFORCED CONCRETE PER 

SDDR-100019/RFI 002 

@ TRANSITION ROCK UNED DROP FROM 12" AT REINFORCED CONCRETE CAP TO 
0" AT END ON NON-REINFORCED CONCRETE 

@ 3" MINIMUM ENGINEERED FILL ABOVE SHEET PILE EXTENSIONS, COMPACTED TO 
95" STO PROCTOR DENSilY 

@ NON-ENGINEERED BACKFILL ENGINEERED BACKFILL WITH OVERSIZED MATERIAL 
PRESENT 
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FRONT VIEW (DOWNSTREAM) 
NOT TO SCALE 

2.0'-

5 

18" PLANTERS 
MIX OR NATIVE 

MATERIAL 

1---18.5" --t 

4.0"-MIN. 
(TYP. ALL ---t--1 

SIDES). 

4 

~---------4'-o"--------r---

-18) 

,1) 

19) 

10) -

18" PLANTERS 
MIX OR NATIVE 

MATERIAL 

ENGINEERED BACKFILL PER ----' 
PREVIOUS SDDR-100019/RFI 002 

~- CONCRETE CAP 
-4000 PSI@ 

NON-REINFORCED CONCRETE CAP 

STRUCTURE ELEVATIONS 

GRADE CONTROL CREST OF WEIR DROP ELEVATION TIE-IN ELEVATION STRUCTURE ELEVATION 

GC-3 7207.0 N/A* 7209.0 

*SEE DETAIL C-5001 FOR DROP CONSTRUCTION ON GC-3 

3 

4.0' MIN 

fb.tJW~ 
n/l'/'tol3 

2 1 
KEYED NOTES 
CD ENGINEERED BACKFILL 1 o.o· MIN. BOTH SIDES OF SHEET PILE. MINIMUM 

LAYBACK SLOPE 1:1. COMPACT TO 95" Of STANDARD PROCTOR DENSilY 
PER SPECIFICATIONS. 

CD STEEL SHEET PILE (TYPE PZ-22) 

(}) CREST OF WEIR ELEVATION, CONCRETE CAP - 4,000 PSI (SEE TABLE THIS 
SHEET). PLACE TOOL JOINTS EVERY 25' ON-CENTER WITH ONE EXPANSION 
JOINT IN THE CENTER OF EACH WEIR. THE EXPANSION JOINT SHALL BE 1 " 
FILLED WITH 1" FOAM TO ALLOW THE CONCRETE TO EXPAND. FOAM SHALL 
ADHERE TO ONE SIDE OF THE JOINT AND BE SIMILAR TO FOAMTECH(R) FOAM 
MADE BY NMW INC. EDGES OF JOINT SHALL HAVE *" CHAMFERED EDGED TO 
REDUCE SPAWNG. 

0 SEE SHEET C-5003 FOR DETAIL AT GC-3 

CD #4 LATERAL REBAR ON CORNERS OF CAP (2.0" -MIN. CLEARANCE TO CONCRETE 
ALL AROUND) 

® #4 REBAR DRILLED 18"-0.C. THROUGH PILE AND TIED TO BAR-(6) AND BAR-(8) 

0 #4 REBAR SADDLE TIED TO BAR-(6) AND BAR-(7) 0 18"-0.C. 

CD BOTIOM OF TRENCH 

CD ALONG THE PROPOSED LENGTH OF EACH PILE, A TRENCH SHALL BE EXCAVATED 
TWO FEET INTO BEDROCK. SHEET PILES SHALL BE PLACED INTO THE TRENCH 
TO THE AUGNMENT INDICATED IN THE DRAWINGS, AND THE TRENCH SHALL 
BE FILLED WITH GRANULAR BENTONITE TO CREATE A WATER TIGHT SEAL 
WHEN CONSTRUCTION IS COMPLETE. ADEQUATE SHORING SHALL BE USED TO 
HOLD THE SHEET PILES IN PLACE UNTIL FLOWABLE FILL AND BACKFILL CAN 
BE PLACED IN MANAGEABLE UFTS ON OPPOSING SIDES IN ORDER TO LOCK 
THE SHEETPILES INTO ALIGNMENT. 

~ TOP OF BEDROCK 

@BEDROCK 

@ TIE-IN CONCRETE CAP (NOT REINFORCED) 

@) TIE-IN ELEVATION (SEE TABLE THIS SHEET) 

@ FLOWABLE FILL 

@ NON-REINFORCED CONCRETE 

@ TOOL JOINTS PER SDDR-RFI-1. INSTALL EXPANSION JOINT BETWEEN 
REINFORCED CONCRETE AND UNREINFORCED CONCRETE PER 
SDDR-100019/RFI 002 

® 
® 

® 

END SHEET PILE IS 22" INTO TUFF AND 2" ABOVE BOTIOM OF EXCAVATION 

3" MINIMUM ENGINEERED FILL ABOVE SHEET PILE EXTENSIONS COMPACTED TO 
95" STD PROCTOR DENSilY 

2ND SHEET PILE IS 22" INTO BEDROCK AND 2" ABOVE BOTIOM OF TRENCH 
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- 10 FEET ACROSS STREAMBED 

15) - - 1 0 FEET ACROSS STREAMBED 

-20 FEET AT WIDEST POINT 

14) -

'---------- 35 FEET ---------l-------30 FEET---~ 

TOP VIEW 

~DETAIL 
C-1000 

(-4' TO -5') 
SEE PROF1..E 

4 

13) 

EXISTING CHANNEL 

3 

1-a~Jt, 
I?./K/~or3 

2 1 

KEYED NOTES 

CD TWO MAN STREAM BOULDERS AT CREST OF CASCADE 

(D 1 2• STREAMBED COBBLES THROUGHOUT CASCADE INTERIOR 

(}[) PLACE ONE MAN STREAMBED BOULDERS TO FORM CASCADE EDGE 

(}) TWO MAN STREAMBED BOULDERS AT END OF CASCADE 

(D PLACE ONE MAN STREAMBED BOULDERS TO FORM CENTER CHANNEL 

(}) PLACE ONE MAN STREAMBED BOULDERS TO LINE EDGE OF POOL 

C2) 12" STREAMBED COBBLES THROUGHOUT CASCADE POOL 
(BOTIOM ELEV. = 7199.0') 

Q) TWO MAN BOULDERS AT CREST OF POOL SILL TO STREAM 
CHANNEL TIE-IN 

(]) GEOSYNTHETIC CLAY LINER (16-0Z/SY NON-WOVEN BOUND) 
TO LINE CASCADE 

@ FILL VOID SPACES WITH SMALL COBBLES AND STREAMBED 
SEDIMENT 

@ EXCAVATED MATERIAL BACKFILLED AS NEEDED AND COMPACTED 
TO 957. OF STANDARD PROCTOR DENSITY 

@ EXISTING GRADE 

@ 12" STREAMBED COBBLES AND GEOSYNTHETIC CLAY LINER 
EXTENDED INTO STREAM CHANNEL 

@ LARGE EXISTING BOULDER FIELD WORKED INTO EDGE OF 
CASCADE POOL 

@ APPROXIMATE AREAS WHERE NMDOT CLASS C RIPRAP WAS 
USED TO REPAIR STORM DAMAGED 12• STREAMBED COBBLES 
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Photo Documentation 

 





Sandia Canyon Grade-Control Structure Completion Report 

D-1 

 

Sheet-pile wall 1 of the grade-control structure after construction, November 20, 2013 

 

Upstream of sheet-pile wall 1, November 21, 2013  



Sandia Canyon Grade-Control Structure Completion Report 

D-2 

 

Sheet-pile wall 2 of the grade-control structure, November 21, 2013 

 

Downstream of sheet-pile wall 2, November 21, 2013 



Sandia Canyon Grade-Control Structure Completion Report 

D-3 

 

Sandia wetland, looking upstream, September 11, 2013  

 

Looking north of the second sheet-pile wall of the grade-control structure after 
September 13, 2013, rain event. Photo taken September 18, 2013. 



Sandia Canyon Grade-Control Structure Completion Report 

D-4 

 

Looking south of the second sheet-pile wall of the grade-control structure after 
September 13, 2013, rain event. Photo taken September 18, 2013. 

 

Sandia wetland run-on control and grade-control structure looking north,  
November 21, 2013 



Sandia Canyon Grade-Control Structure Completion Report, Replacement Page 

EP2014-0477 D-5 October 2014 

 

Sandia wetland run-on control and grade-control structure looking southeast,  
December 5, 2013 



Sandia Canyon Grade-Control Structure Completion Report, Replacement Page 

October 2014 D-6 EP2014-0477 

 

Sheet-pile wall 1 looking upstream, September 23, 2014 



Sandia Canyon Grade-Control Structure Completion Report, Replacement Page 

EP2014-0477 D-7 October 2014 

 

Sheet-pile wall 2 looking upstream, September 23, 2014 

 

 



Sandia Canyon Grade-Control Structure Completion Report, Replacement Page 

October 2014 D-8 EP2014-0477 

 

Cascade structure looking downstream, September 23, 2014 



Sandia Canyon Grade-Control Structure Completion Report, Replacement Page 

EP2014-0477 D-9 October 2014 

 

Erosion controls at south-entering swale looking southeast with established vegetation and no 
signs of erosion or rilling taking place, September 23, 2014 

  



Sandia Canyon Grade-Control Structure Completion Report, Replacement Page 

October 2014 D-10 EP2014-0477 

 

Earthen berm erosion control below south-entering swale looking south with established 
vegetation and no signs of erosion or rilling taking place, September 23, 2014 
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Sandia Canyon Wetland Run-On Control Design 
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E 1622623.48 
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HORIZ. SCALE: 1 • = 6 FT 
VERT. SCALE: 1" = 6 FT 
(LOOKING DOWNSTREAM) 

t:JU uM CORNER 
N 1773342.02 
E 1622577.07 
ELEV 7213.67 

2 1 

GENERAL NOTES 

1. IF THIS SHEET IS NOT 24" x 36", THEN IT IS A REDUCED SIZE PLOT. 

2. LANL ENGINEERING MUST BE ON-SITE TO WITNESS INSTALLATION AND 
PROVIDE TECHNICAL DIRECTION. 

3. FILL FOR DEFENCELLnl AND BERMS SHALL BE ALLUVIAL FAN DEBRIS 
FROM LANDFILL. NO NATIVE MATERIAL FROM WETLANDS STOCKPILE 
SHALL BE USED. 

4. CONTRACTOR TO PROVIDE AS- BUILT INFORMATION. 

5. GENERAL MANUFACTURERS INSTALLATION DIRECTIONS ARE PROVIDED BY 
FIBERWEB INC. AND ARE SHOWN ON SHEET C-3001 . 

6. APPLICABLE SPECIFICATIONS: 
31-0519 SANDIA CANYON WETLAND GRADE CONTROL STRUCTURE 
GEOSYNTHETICS 
32-9219 SANDIA CANYON WETLAND GRADE CONTROL STRUCTURE 
SEEDING 
31-2000 GRADE CONTROL STRUCTURE EARTH MOVING 

KEYED NOTES: 
CD PLACE DEFENCELLT!ol WALL HORIZONTALLY SUCH THAT EACH CELL 

IS PLUS OR MINUS 0.05 FT TOLERANCE FROM LEVEL. 

1 

EXTEND BERM LATERALLY TO CATCH EXISTING SLOPE. EXTEND 
EROSION CONTROL MAT TO COVER BERM. TYPICAL AT EACH END 
OF DEFENCELLnl WALLS. 

GRADE EXISTING GROUND FROM AS-CONSTRUCTED ELEVATION OF 
THE GRADE CONTROL STRUCTURE PROJECT EDGE OF ZONE 4 
BOUNDARY AND SLOPE UPWARD AT A 15% MAXIMUM SLOPE UNTIL 
THE GROUND SURFACE OF THE BERM IS MET. USE CONTOUR 
721 0 AS THE LIMIT OF DISTURBANCE. 

(}) FILL UPSTREAM OF DEFENCELLnl WALL USING BERM FILL. 

(D TRANSITION FROM 3:1 SLOPE TO LESS STEEP GRADE TO WRAP 
CORNER AND MATCH EXISTING GRADE AS NECESSARY. 

LEGEND: 

TURF REINFORCED MAT 

EROSION CONTROL BLANKET 

~ 
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