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Subject: 2014 Annual Monitoring Report for Sandia Canyon Wetland Grade-Control Structure 
(SPA-2012-00050-ABQ) 

In response to the special conditions contained in the USACE permit authorization letter of March 27, 
2013, Los Alamos National Security, LLC has prepared and attached (Enclosure 1), the 2014 Annual 
Monitoring Report to the U.S. Army Corp of Engineers for Sandia Canyon Wetland Grade-Control 
Structure (SPA-2012-00050-ABQ) (2014 Annual Monitoring Report). 

As required by the special conditions, the 2014 Annual Monitoring Report presents the following 
information: 

a. Baseline Conditions 

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 A presents photo documentation of the baseline conditions. The 2014 Annual Monitoring 
Report summarizes baseline conditions and monitoring performed during the first year after 
construction of the Sandia Grade-Control Structure. Additional information on baseline conditions 
can be found in the Completion Report for Sandia Canyon Grade-Control Structure (Enclosure 2). 
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b. Discussion ofPeak Flows 

-2-

During the summer of2014 four flow events over 50 cubic feet per second (cfs) occurred. The 
largest storm, a 25 year - 30 minute, event generated an estimated peak discharge of 110 cfs. No 
significant erosion or damage to the structures occurred after these events. The grade-control 
structure was inspected quarterly and after every runoff event greater than 50 cfs. If erosion or any 
indications of instability are observed, appropriate actions will be taken to ensure continued 
stability and function. A hydrograph in the 2014 Annual Monitoring Report (Section 3.0 Figure 1) 
shows precipitation and discharge for the 2014 spring and summer monsoon season. Appendix B 
contains the inspections that were performed for the events discussed above. 

c. Photographs Showing Efficacy of the Structures - Growth and Re-growth of Wetland Vegetation 

Vegetation transects were completed at three locations using the Line Intercept Method. The 
vegetation transects will be performed annually and photo points will be taken looking north for 
each transect. Appendix C contains a map of each vegetation transect. 

The vegetation transect locations were chosen above sheet-pile 1 (see Figure 1 in Appendix C for 
photo point 1 ), between sheet-piles 2 and 3 (see Figure 2 in Appendix C for photo point 2) and just 
above sheet pile 3 (see Figure 3 in Appendix C for photo point 3). It was decided to choose photo 
points in locations that the planting and stabilization plan was implemented so that performance can 
be duly noted and followed in subsequent years. If stabilization and success is to be achieved it will 
be marked by a trend of increasing canopy cover percentages over time. Additionally, higher 
percentages of canopy cover from woody species planted on the sides of the channel will also 
indicate stabilization. 

d. Discussion of Unusual Events 

Two significant rainfall events occurred in 2013 during the construction phase of the project. The 
events revealed vulnerability to the project caused by run-on to the construction site from the 
northeast. These events are described as follows: 

1. On June 30, 2013, approximately 0.5 in. of rain fell on and around the construction site. The 
site 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. 

2. During the week of September 10, 2013, the site was inundated with unprecedented rainfall, 
exceeding 7 inches in a 1-week 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 
(LAC) landfill and deposited between the first and second steel-sheet piles. During the 
construction phase, the LAC removed approximately 120 yd3 of the sediment from that 
area. 

An Equal Opportunity Employer I Operated by Los Alamos National Security, LLC for the u.s. Department of Energy's NNSAN .... s~ 
..,.,..., .. ~'"'_,,._,,.,,rvAot,..>n••''•""" 



U
1500405 

 
Ms. Kelly E. Allen 
ENV-D0-14-0378 

- 3 -

Appendix A contains photographs of the recovery of the Sandia Canyon grade-control structure 
since the September 2013 rain event. 

e. Success of Re-Vegetation 

The area behind the GCS was backfilled and wetland vegetation was planted in accordance with the 
Planting and Stabilization Plan shown on Sheet C-1007 in Figure 3 of the 2014 Annual Monitoring 
Report. Photographs showing the advancement of wetland vegetation between 2013 and 2014 are 
included in Appendix C. As can be seen from the photographs presented and the percent vegetation 
that is taking as a result of the Planting and Stabilization Plan, the wetland area post construction is 
achieving the goals of stopping the headcutting and increasing the original wetland area. 

Please contact Robert Gallegos at (505) 665-0450 or by email at rgallegos@lanl.gov if you have questions. 

Sincerely, 

Anthony R. Grieggs 
Group Leader 
Environmental Compliance Programs (ENV -CP) 
Los Alamos National Security, LLC 

ARG:RMG/lm 

Enclosures: 

1. 2014 Annual Monitoring Report to the U.S. Army Corp of Engineers for Sandia Canyon 
Wetland Grade-Control Structure (SPA-2012-00050-ABQ) 

2. Completion Report for Sandia Canyon Grade-Control Structure 

Cy: James Hogan, NMED/SWQB, Santa Fe, NM, (E-File) 
Neal Schaeffer, NMED/SWQB, Santa Fe, NM, (E-File) 
Stephen M. Yanicak, NMED/DOE/OB, (E-File) 
Gene E. Turner, NA-LA, (E-File) 
Ramoncita N. Massey, NA-LA, (E-File) 
Kirsten Laskey, NA-LA, (E-File) 
Michael A. Lansing, PADOPS, (E-File) 
Amy E. De Palma, P ADOPS, (E-File) 
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Michael T. Brandt, ADESH, (E-File) 
Raeanna Sharp-Geiger, ADESH, (E-File) 
Alison M. Dorries, ENV-DO, (E-File) 
MichaelA. Saladen, ENV-CP, (E-File) 
Terrill W. Lemke, ENV-CP, (E-File) 
Robert M. Gallegos, ENV-CP, (E-File) 
Steven J. Veenis, CAP, (E-File) 
Debbie Apodaca Pesiri, ES-EPD, (E-File) 
lasomailbox@nnsa.doe. gov, (E-File) 
locatesteam@lanl.gov, (E-File) 
env-correspondence@lanl.gov, (E-File) 
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2014 Annual Monitoring Report to the U.S. Army Corp of 
Engineers for Sandia Canyon Wetland Grade-Control 

Structure (SPA-20 12-00050-ABQ) 
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Prepared by the Environmental Programs Directorate 

Los Alamos National Laboratory (LANL), operated by Los Alamos National Security (LANS), LLC, for the 
U.S. Department of Energy under Contract No. DE-AC52-06NA25396, has prepared this document. The 
public may copy and use this document without charge, provided that this notice and any statement of 
authorship are reproduced on all copies. 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

1.0 PROJECT OVERVIEW 

On March 27, 2013, the United States Army Corps of Engineers (USAGE) authorized the construction of 
three grade-control structures in Sandia Canyon under the Section 404 Nationwide Permit (NWP) 38 for 
Cleanup of Hazardous and Toxic Waste. The authorization requires the submission of an annual report 
for a period of up to 5 yr. Los Alamos National Laboratory (LANL or the Laboratory) has prepared this 
report as required by USAGE to fulfill the terms and conditions of NWP 38 and the special conditions 
identified in the March 27,2013, letter titled "Action No. SPA-2012-00050-ABQ, McCann, LANL, 
Sandia Canyon, Wetland, Los Alamos County, NM." This report summarizes baseline conditions and 
monitoring performed during the first year after construction of the Sandia Canyon grade-control 
structure. 

2.0 REQUIREMENTS 

To use the NWP, the Laboratory must ensure that the work complies with the terms and conditions listed 
in the permit and the special conditions listed in the letter. The special conditions listed in the 
March 27, 2013, letter require the annual monitoring report include the following: 

• Photographic documentation of baseline conditions (1st year only) 

• Discussion of peak flows during spring and monsoon peak events and the installed structures' 
response to high flows 

• Photographs of not less than three locations adjacent to each structure installed to determine 
both efficacy of the structure as well as the growth and regrowth of wetland vegetation, with photo 
location points identified on site maps 

• Success of the revegetation efforts of the planting and stabilization plan to ensure the plan is 
restoring the wetlands lost to headcutting and construction impacts 

• Discussion of unusual events that may have impacted or could impact the structures or the 
stream in the future 

3.0 BASELINE CONDITIONS 

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 A presents 
photo documentation of baseline conditions. Construction details for the grade-control structure can be 
found in the Completion Report for Sandia Canyon Grade-Control Structure (LANL 2013) 
(see Enclosure 2 accompanying this report). 

4.0 PEAK FLOWS DURING 2014 

During the summer of 2014, the wetland area and fill area withstood four flow events 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 11 0 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 
quarterly and following rain events with discharges greater than 50 cfs. If erosion or any indications of 



U
1500405 

 
ENV-00-14-0378 

2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

instability are observed, appropriate actions will be taken to ensure continued stability and functionality 
and will be documented in the annual report. 

Appendix 8 contains the inspections that were performed for the events discussed above. Figure 1 shows 
precipitation and discharge for the 2014 spring and summer monsoon season. 

5.0 REVEGETATION AND PHOTOGRAPHIC DOCUMENTATION 

To evaluate revegetation success over the monitoring period and augment the photo documentation, 
vegetation transects were established immediately upgradient of each of the three sheet piles that make 
up the grade-control structure. Photos were taken looking north along each transect (see Figure 2 for 
photo points and vegetation transect locations). Vegetation transects allow the Laboratory to report the 
percent species composition and the percent canopy cover along each transect and to document 
changes to vegetation on an annual basis. 

Vegetation surveys were conducted using the line intercept method (USDA 2006). The line intercept 
method measures the amount of cover for individual plant species. When two different species overlap, 
the cover is measured for each individual rather than the grouping. As such, the total cover for a transect 
can exceed 100%. The end points of each vegetation transect were monumented with rebar and extend 
from the southern overbank to the northern overbank. Photo points for each vegetation transect were 
established at the southern monument. The transects can be reoccupied and allow for repeat surveys 
and photographs each year, providing both a quantitative and qualitative record of the vegetation present 
at each transect. 

The vegetation surveys were conducted on October 7, 2014. Table 1 presents results for the three 
transects. The transects can be further divided into the saturated zone and overbank zone. The saturated 
zone is defined as the area that is at or below the area saturated by base-flow conditions. The overbank 
zone is above the area saturated by base-flow conditions. The differentiation between the saturated zone 
and overbank zone allows analysis of vegetation by hydrologic regime. Overall, the percent canopy cover 
for the saturated zone ranged from 1 04% to 113%, and bare ground ranged from 24% to 35%. Tables 2 
through 4 present saturated zone and overbank zone results, including plant species and percent canopy 
cover for each transect. As shown in Tables 2 through 4, the species that are listed in each transect 
match those of the original planting plan (see Figure 3 for the plan). It should be noted that the surveys 
extended outside of the saturated zone into the overbank zone, where a higher percentage of bare 
ground is expected. 

6.0 UNUSUAL EVENTS 

Although there were no unusual events after construction of the grade-control structure, during the week 
of September 1 0, 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 the precipitation falling during an 
extremely intense event that occurred between September 12 and 13, 2013. Roughly 600 yd3 of material 
was eroded from the closed Los Alamos County landfill and deposited between sheet-piles 1 and 2 
(see Appendix A). The sediment was removed from the area by the contractor and stockpiled north of the 
valley floor west of sheet-piles 1 and 2. The stockpiled material was used to construct a large run-on 
control to retain any materials that may erode from the landfill area (see Appendix A). The large run-on 
control successfully held sediments during the 2014 monsoon events. 

2 
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Los Alamos County has installed temporary controls within the landfill site, above the project area, and is 
working towards a final solution to permanently stabilize the landfill in the near future. 

The remaining sediment not used to construct the run-on control was placed in a small south-entering 
swale, measuring approximately 50 by 120ft, 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 1 00-yr 
floodplain and are not susceptible to significant upgradient run-on. The 1 00-yr floodplain levels have been 
calculated and plotted for the Sandia Canyon drainage basin by the Laboratory (LANL Engineering 
Standards Manual lSD 341-2). The fill area was reseeded in 2013 following construction and is showing 
good evidence of revegetation in 2014. No significant erosion was noted in 2014 after storm inspections 
were conducted (Appendix B). The reestablished vegetation of the fill area will resist potential erosion 
caused by rain falling directly on the fill area. Four rows of wattles were also placed perpendicular to the 
slope of the swale, and an earthen berm measuring approximately 30 ft was constructed below the swale 
and hydroseeded to prevent any potential run-on from entering the wetlands area. 

The large run-on structure, the south-entering ravine and fill area, as well as the entire project area have 
been inspected under the current construction general permit SVVPPP. The grade-control structure will 
continue to be inspected quarterly and following rain events with discharges greater than 50 cfs. 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 USACE report. 

7.0 REFERENCES 

LANL (Los Alamos National Laboratory), December 2013. "Completion Report for Sandia Canyon 
Grade-Control Structure," Los Alamos National Laboratory document LA-UR-13-29285, Los Alamos, 
New Mexico. 

U.S. Department of Agriculture (USDA), June 2006. Line Intercept (LI) Sampling Method from FIREMON: 
Fire Effects Monitoring and Inventory System, General Technical Report RMRS-GTR-164-CD, 
Fort Collins, Colorado. 
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Figure 2 Map of vegetation transects and photo points 
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Table 1 
Summary Table of Vegetation Transect Results 

Vegetation Transect 2 
Vegetation Transect 1 (between Vegetation Transect 3 

(Upstream of Sheet-Pile 1) Sheet-Piles 1 and 2) (Upstream of Sheet-Pile 3) 

Number of Species 19 15 21 

Overbank Zone 

Canopy Cover 49.8% 28.4% 49.4% 

Bare Ground 51 .0% 71.9% 52.6% 

Saturated Zone 

Canopy Cover 106.2% 104.8% 113.6% 

Water 16.4% 5.5% 8.0% 

Algae 0% 13.9% 6.1% 
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Table 2 
Vegetation Transect 1 (Upstream of Sheet-Pile 1) 

Scientific Name Common Name Percent Cover 

Overbank Zone Vegetation Species 

Bouteloua gracilis blue grama 21 .2% 

Chloris virgatum showy windmill 0.2% 

Chrysothamnus nauseosus rubber rabbitbrush 2.0% 

Kochia scoparia mock cypress 3.6% 

Melilotus officinalis yellow sweetclover 20.0% 

Poa pratensis Kentucky bluegrass 2.0% 

Salix exigua narrowleaf willow 0.8% 

Total Vegetative Cover 49.8% 

Bare Ground 51.0% 

Saturated Zone Vegetation Species ' 

Eleocharis palustris common spikerush 0.8% 

Epilobium ciliatum fringed willowherb 3.2% 

Glyceria Borealis northern mannagrass 26.0% 

Juncus balticus baltic rush 0.6% 

Juncus longistylus longstyle rush 1.6% 

Juncus torreyi torrey rush 8.1% 

Schoenoplectus pungens common threesquare 11 .3% 

Scirpus acutus hardstem bullrush 5.4% 

Scirpus tabemaemontani softstem bulrush 11 .9% 

Typha latifolia broad-leafed cattail 10.7% 

Unidentifiable Carex Species Unknown 2.3% 

Verbena hastate swamp verbena 24.3% 

Total Vegetative Cover 106.2% 

Water 16.4% 

10 
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Table 3 
Vegetation Transect 2 (between Sheet-Piles 1 and 2) 

Scientific Name Common Name Percent Cover 

Overbank Zone Vegetation Species 

Bouteloua gracilis blue grama 9.0% 

Kochia scoparia mock cypress 0.4% 

Melilotus officinalis yellow sweetclover 12.7% 

Pea pratensis Kentucky bluegrass 4.8% 

Salix exigua narrowleaf willow 0.6% 

Salix irrorata bluestem willow 0.9% 

Total Vegetative Cover 28.4% 

Bare Ground 71.9% 

Saturated Zone Vegetation Species 

Glyceria borealis northern mannagrass 14.6% 

Juncus torreyi torrey rush 11.8% 

Lemna minor common duckweed 4.9% 

Schoenoplectus pungens common threesquare 2.6% 

Scirpus tabemaemontani softstem bulrush 13.6% 

Scirpus acutus hardstem bullrush 5.3% 

Typha latifolia Broad-leaved cattail 36.3% 

Unidentifiable Carex Species Unknown 8.8% 

Verbena hastate swamp verbena 6.9% 

Total Vegetative Cover 104.8% 

Water 5.5% 

Algae 13.9% 

11 
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Table 4 
Vegetation Transect 3 (Upstream of Sheet-Pile 3) 

Scientific Name Common Name Percent Cover 

Overbank Zone Vegetation Species 

Acer negundo Boxelder 0.2% 

Bouteloua gracilis blue grama 18.2% 

Kochia scoparia mock cypress 17.5% 

Melilotus officinalis yellow sweetclover 6.4% 

Pea pratensis Kentucky bluegrass 4.7% 

Verbascum hastate common mullein 1.2% 

Salix irrorata Bluestem willow 1.2% 

Total Vegetative Cover 49.4% 

Bare Ground 52.6% 

Saturated Zone Vegetation Species 

Carex aquatilis water sedge 8.8% 

Eleocharis palustris common spikerush 5.1% 

Juncus balticus baltic rush 19.2% 

Juncus torreyi torrey rush 7.5% 

Mimulus guttatus seep monkeyflower 5.3% 

Schoenoplectus pungens common threesquare 22.2% 

Scirpus tabemaemontani softstem bulrush 25.7% 

Typha latifolia broad-leafed cattail 4.7% 

Unidentifiable Carex Species unknown 9.0% 

Verbena hastate swamp verbena 6.1% 

Total Vegetative Cover 113.6% 

Water 8.0% 

Algae 6.1% 
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Photo Documentation of Baseline Conditions 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

Sheet-pile 1 of the Sandia grade-control structure after construction, looking south, 
November 20, 2013 

Upstream of sheet-pile 1, looking west, November 21, 2013 

A-1 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

Sheet-pile 2 of the Sandia grade-control structure, looking south, November 21, 2013 

Downstream of sheet-pile 2, looking east, November 21, 2013 

A-2 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

Sandia Canyon wetland, looking upstream (west), September 11, 2013 

Sheet-pile 2 of the Sandia grade-control structure after September 13, 2013, rain 
event, looking north. Photo taken September 18, 2013. 

A-3 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

North of Sandia grade-control structure after September 13, 2013, rain event 
showing landfill debris, looking south. Photo taken September 18, 2013. 

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

A-4 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

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

A-5 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 
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Sandia Canyon Grade-Control Structure Inspections 
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Date: 3/27/14 

SANDIA CANYON GRADE-cONTROL STRUCTURE INSPECTION CHECKUST 
Time: 10:00 

Inspection Type: Quarterly (Ql) Weather & Site Conditions: Clear 

Inspector {Z#): Brad Schilling Others: Debbie Apodaca 

:lo 
ACTION 

~t ~ ~~~~ CHECK/ORCLE CONDmON OBSERVATIONS a: 
~A. 

NOTED a: g ti u"' ~ ~~.~z z "' %- w 0 I u a: 2 

Upper Grade Control 

)gil 
X Vegetation No evidence of growth X 

Erosion No action needed 

X Vegetation 60% of vegetation is budding X 

1!1! 
II o • Erosion No action needed z Ill 

The mortality rate for the plugs planted Fall2013 is< 10%. X 

X Vegetation Monitor for increased density and height during the Q2 
"a 

1 (see photo 1). c 

~~ Preferential flow along the southern bank (see photo 1). X 

X Channelization 

Deteriorated Joints 
No action needed 

Gl -~-
J6.8j Cracking/Spa ling 

No action needed 

Middle Grade Control 

.11 
X Vegetation No evidence of growth (see photo 2). X 

Erosion No action needed 

X Vegetation 60% of vegetation Is budding X 

1!1! 
~~~ Erosion No action needed 

X The mortality rate for the plugs planted Fall 2013 Is <10%. X 

Vegetation Monitor for increased density and height during the Q2 

1 1 (see photo 2). 

.,_s Preferential flow along the southern bank directly below the X 

X Channelization Upper Grade Control concrete wall (see photo 2). 

Deteriorated Joints 
No action needed 

I= No action needed 
• 0 ftl Cracking/Spa ling u!: 

PAGE 10F2 
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SANDIA CANYON GRADE-cONTROL STRUCTURE INSPECTION CHECKUST 

Inspection Type: Quarterly (Q1) 

Inspector (Z#): Brad Schilling 

l .. 

CHECK/CIRCLE 
CONDITION NOTED 

Vegetation 

-~ Channelization 

II 
"a-

Deteriorated Joints 

Rock Displacement 

Geotextile 

Erosion 

Rock Displacement 

Weather & Site Conditions: Clear 

Others: Oebbie Apodaca 

OBSERVATIONS 

Lower Grade Control 

No evidence of growth (see photo 3). 

No action needed 

60% of the vegetation is budding 

No action needed 

The mortality rate for the plugs planted Fall 2013 is < 10%. 
Monitor for increased density and height during the 02 

No action needed 

No action needed 

Cascade Structure 

No action needed 

No action needed 

No action needed 

No action needed 

Date: 3/27/14 

Time: 10:00 

ACTION 

a: ~ 
g I!J 

a: a f z 
~ 0 ... ::E ~ a: 

X 

X 

X 

I( ~ l f-t-::E:-ro-s:-io-n7*------t-:N::-o-a-ct-:1:-on-ne_e_d:-ed-:---------------+-+-+--l 

Run-on Defense Cell Barriers 

No action needed 

No action needed 

X 

X 

Minimal 

PAGE 2 OF 3 
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GENERAL COMMENTS, SKETCHES, & FIELD MEASUREM~NTS 

Inspector's Signature: ~'*" Ji.~-~ Z#: zt,o~! 

Certified By: ~~~ Z#: 'l-e'\q'Vf 7-:JJ· J~ 
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SANDIA CANYON GRADE-CONTROL STRUCTURE INSPECTION CHECKUST 

Inspection Type: Quarterly (Q2) 

Inspector (Z#): Brad Schilling 

1 • 
m1 

CHECK/CIRCLE CONDITION 
NOTED 

Vegetation 

Channelization 

Vegetation 

Vegetation 

Channelization 

Deteriorated Joints 

Cracking/Spaling 

Weather & Site Conditions: Clear 

Others: Debbie Apodaca 

OBSERVATIONS 

Upper Grade Control 
60% ofthe plantings are budding (see 6). 

No action needed 

are budding (see photo 

The density of vegetation has Increased since the Ql 
inspection. Average heights of the plantings are 

No action needed 

No action needed 

Middle Grade Control 

60% of the plantings are budding (see photo 6). 

No action needed 

80% ofthe plantings are budding (see photo 3). 

No action needed 

The density of vegetation has increased since the Q1 
Inspection. Average heights of the plantings are 

Preferential flow along the southern bank directly below the 
Upper Grade Control concrete wall (see photo 8). 

No action needed 

No action needed 

PAGE 10F2 

Date: 5/30/14 

Time: 11:00 

ACTION 

IIC i 
I g ti 
... ! ~ IIC 2 

)( 

X 

X 

X 

X 

X 

)( 

X 
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SANDIA CANYON GRADE-CONTROl STRUCTURE INSPECTION CHECKUST 

Inspection Type: Quarterly (Q2) 

Inspector (Z#): Brad Schilling 

l 
II 

CHECK/CIRCLE 
CONDmON NOTED 

Vegetation 

lf'i Channelization 

Deteriorated Joints 

Rock Displacement 

Geotextile 

Erosion 

II Rock Displacement 

Weather & Site Conditions: Clear 

Others: Debbie Apodaca 

OBSERVATIONS 

Lower Grade Control 

60% of the plantings are budding (see photo 

No action needed 

80% of the plantings are 

No action needed 

The density of vegetation has Increased since the Ql 
inspection. Average heights of the plantings are approximately 

No action needed 

No action needed 

Cascade Structure 
No action needed (see photo 5) 

No action needed (see photo 5) 

No action needed (see photo 5) 

No action needed (see photo 5) 

Date: 5/30/14 

Time: 11:00 

AcnON 

.., 
Ill: !c 
g Ill 

Ill: li f z .., 
0 ~ .., 
:::E Ill: 

X 

X 

X 

g{1 lr-~E~ro-s~lo-n7*----------~~N~o-a-ct~l~o-n-ne_e_d~e~d~--ph~o-t-o~S~)---------------------r---r---r---i 
a 

Run-on Defense Cell Barriers 

No action needed (see photo 10) 

No action needed (see photo 10) 

X 

X 
Minimal 
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GENERAL COMMENTS. SKETCHES. & FIELD MEASUREMENTS 

Inspector's Signature: I5N,/ ftL /L ..... Z#: Z/~.:~1/ 
"I certify under penalty of law that this document and)ll'l)ltachmenlli were prepared under my direction or supervision in KCordance with a system deslcned to 
assure that qualified personnel properly pthered ar6o6aluated the information submitted. Based on my Inquiry of the person or pel'$0ns who manapd the 
system or those persons directly responsible for ptherins the Information, the lnfonmatlon submitted is, to the best of my knowledge and belief, true, accunte, 
and complete. I am aware that there are slanlficant penalties for submlttin& false Information, lncludlns the posslbiHty of line or Imprisonment for knowing 
violations. • 

Certified By: ~~~ Z#: 
I 
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Date: 7/09/14 

SANDIA CANYON GRADE .CONTROL STRUCTURE INSPECTION CHECKLIST 
Time: 11:00 

PAGE 1 OF 2 
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SANDIA CANYON GRADE-coNTROL STRUCTURE INSPECTION CHECKLIST 

CHECK/CIRCLE 
CONDITION NOTED 

(80 cfs @ E-123) Weather & Site Conditions: a ear 

Others: Debbie Apodaca 

OBSERVATIONS 

Lower Grade Control 

80% of the plantings show an Increase In growth (photo B). 

No action needed 

80% ofthe plantings show an increase in growth. 

No action 

Date: 7/09/14 

Time: 11:00 

ACTION 

.., 
a: ~ 
g " a: ~ f z .., .., 0 ~ a: ~ 

X 

X 

The density of vegetation has increased since the Q2 x 
Inspection. Average heights of the plantings are approximately 
1.5' 

No action needed 

No action needed 

Cascade Structure 

No action needed {photo 10) 

No action needed (photo 10) 

No· action needed 

No action needed (photo 10) 

X 



U
1500405 

 
ENV-D0-14-0378 

GENERAL COMMENTS, SKETCHES. & FIELD MEASUREMENTS 

Portions of riprap (next the south bank below the upper grade control structure} are displaced and require 
maintenance to cover the exposed geotextile lining (photo 16}. 

The rllllng on the south bank (below the earth berm) requires the installation of additional wattles to reduce the 
potential for Increased erosion (photo 5). 

Monitor sediment levels in the upper defense cell storage area. Landfill channel erosion (photo 16} from the 
7/7/14 storm resulted in moderate sediment deposition approximately 5 feet upstream from the defense cell 
(photo 12). Schedule site walk with ENV-CP and the county landfill representative to inspect the run-on controls on 
the mesa edge. 

... 
fL "'~-/ .r r f, ~ Inspector's Signature: .... _ )~ Z#: 

-, (/ 
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"I certify under penalty of law that this document and ;all attadlments were prepared under my direction or supervision In accordance with a system deslsned to 
assure that qu;allfled personnel properly gathered and evaluated the Information submitted. Based on my Inquiry of the person or persons who manased the 
system or those persons directly responsible for ptherlns the Information, the Information submitted Is, to the best of my knowledse 11r1d belief, true, accurate, 
and complete. 1 am aware that there are slt~~~lflcant penalties for submlttins flllse Information, lndudins the possibility of fine or Imprisonment far knowing 
violations.• 

Certified By: ~~ Z#: 
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SANDIA CANYON GRADE-cONTROL STRUCTURE INSPECTION CHECKUST 

(60 cfs@ E123 on 7/29/14 and Weather & Site Conditions: Clear 

CHECK/CIRCLE CONDITION 
NOTED 

Others: Anita Lavadie 

OBSERVATIONS 

an increase in growth. No change 

Average heights the plantings are approximately 1'. No 
change from the July inspection. 

Preferential flow along the southern bank. 

No action needed 

No action needed 

Date: 

Time: 3:00 

AC110N 

a: 
a: g 
f z 

0 
"" :IE a: 

X 

X 

X 

X 

an Increase in growth. No change x 

Vegetation 

Vegetation 

Channelization 

Deteriorated Joints 

Cracking/Spa ling 

the installation of 

Average heights of the plantings are approximately 1.5'. No 
change from the July inspection. 

Preferential flow along the southern bank directly below the 
Upper Grade Control concrete wall. 

No action needed 

No action needed 

X 

X 

X 

"" ~ 
~ 
~ 
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SANDIA CANYON GRADE-CONTROL STRUCTURE INSPECTION CHECKUST 

nsll>ectionType: Quarterly (Q2): 
and 105 ds @ E123 

CHECK/CIRCLE 
CONDITION NOTED 

Vegetation 

(60 cfs @ E123 Weather & Site Conditions: Clear 

Others: Anita Lavadie 

OBSERVATIONS 

an Increase In growth. No change 

an Increase in growth. No change 

No action needed 

No action needed 

cascade Structure 
No action needed 

No action needed. 

No action needed 

No action needed 

No action needed 

Run-on Defense Cell Barriers 

No action needed 

7/29 and 7/31 events have resulted in increased sediment 
deposition. Available storage Is approximately 20% of the 

the berm toe at edge 

Date: 8/5/14 

Time: 3:00 

ACT10N 

a: ~ 
g " a:: ~ 

~ z 
~ 0 

IIi! :::E 

X 

X 

X 

X 

X 

X 
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GENERAL COMMENTS. SKETCHES. & FIELD MEASUREMENTS 

Portions of riprap (next the south bank below the upper grade control structure) are displaced and require 
maintenance to cover the exposed geotextile lining. Repairs scheduled for the week of 8/11/14. 

The rilling on the south bank (below the earth berm) was addressed through the installation of additional wattles 
on 8/2/14. 

Monitor sediment levels In the defense cell storage area. Landfill channel erosion has resulted in significant 
sediment deposition directly above the upper defense cell. Schedule site walk with ENV.CP and the county landfill 
representative to inspect the run-on controls on the mesa edge. 

Inspector's Signature: ~[,CCL Zl#: 

Certified By:~~ V Zl#: 
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Appendix C 

Photo Documentation of Vegetation Transects 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

Vegetation transect 1 (photo point 1), looking north upstream of sheet-pile 1 

C-1 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

Vegetation transect 2 (photo point 2), looking north between sheet-piles 1 and 2 

C-2 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

Vegetation transect 3 (photo point 3), looking north above sheet-pile 3 

C-3 
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2014 Annual Monitoring Report to USAGE for Sandia Grade-Control Structure 

C-4 
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Prepared by the Environmental Programs Directorate 

Los Alamos National Laboratory, operated by Los Alamos National Security, LLC, for the U.S. Department 
of Energy under Contract No. DE-AC52-06NA25396, has prepared this document pursuant to the 
Compliance Order on Consent, signed March 1, 2005. The Compliance Order on Consent contains 
requirements for the investigation and cleanup, including corrective action, of contamination at Los Alamos 
National Laboratory. The U.S. government has rights to use, reproduce, and distribute this document. The 
public may copy and use this document without charge, provided that this notice and any statement of 
authorship are reproduced on all copies. 
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Sandia Canyon Grade-Control Structure Completion Report 

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 head cut 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. 

2 
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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 
(USAGE) 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 
(ORO), 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. 

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. 

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-<:ontrol structure 
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Table 1 
Permits and Permissions Obtained 

Permit Agency 

National Environmental Policy Act U.S. Department of Energy 
Assessment 

Section 7 Biological Assessment U.S. Department of Interior Fish and 
Consultation under the Endangered Wildlife Service 
Species Act 

National Pollutant Discharge Elimination EPA 
System Construction General Permit 

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

Section 401 Water Quality Certification NMED Surface Water Quality Bureau 
Permit under the Clean Water Act 

Table 2 
Analytical Results for Sample CASA-13-34678 

Using SW-846 EPA Method 8270 

Analyte Name Result Units 

Anthracene 18,000 IJglkg 

Carbazole 3400 IJglkg 

Dibenzofuran 21,000 IJg/kg 

Fluorene 9200 IJg/kg 

2-Methylnaphthalene 38,000 IJglkg 

Naphthalene 8800 IJg/kg 

Phenanthrene 8300 IJglkg 

Pyrene 5500 IJg/kg 

TPH-DRO 11,000 mglkg 
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1.0 Purpose 

Conduct of Engineering 
CalculatioiiS 

Calculation Form 

To calculate peak discharges and storage volumes associated with the design of the Sandia 
Canyon Wetland. Peak discharges were determined for the 25-year, 2-hour rainfall event. 

2.0 Methodology 

Software; The U.S. Army Corps of Engineers HEC-HMS software program was used to 
determine peak discharges for the Sandia Canyon Wetland. Peak discharges were determined 
at two design points within the drainage basin: one point located upgradient of the proposed 
stilling basin and the other located at the existing stream gage E-123. Input into the HEC·HMS 
model is attached to this form. 

L981 Method; The loss method used in the model was the National Resource Conservation 
Service (NRCS) curve number (CN) method. The majority of the contributing drainage areas are 
urbanized areas with a high degree of imperviousness. Therefore, a high CN was chosen for the 
drainage areas. 

Time of Concentration: The times of concentration were determined using the TR-55 method 
for determining sheet flow and shallow concentrated flow. Time of concentration calculations are 
attached to this form. Supporting equations and tables from TR-55 are also attached to this form. 

Preclp@tion Data: 

The most widely used public source of rainfall data is published by the National Oceanic and 
Atmospheric Administration (NOAA). However, LANL has also collected approximately 20 years 
of rainfaR data at various rain gages within the LANL property boundary. LANL rainfall data was 
used for this analysis rather than NOAA data for the following reasons: 

• The U.S. Geological Survey (USGS) recommends a minimum of 10 years of rainfall data 
for statistical analysis. LANL gage data spans a time period of 1990 to present and includes 
years of both above and below average precipitation. Therefore, the data set meets the minimum 
requirements for statistical analysis of rainfall data. 

• NOAA data is typically based on regional rainfall values. However, because LANL is 
located just east of the Jemez mountain range, precipitation values vary greatly within a short 
distance. In addition, the NOAA precipitation data does not accurately present spatial variations 
in precipitation data within a large region. 

• Site-specific, local data is a better indicator of actual site conditions. 

Rainfall deQtha: 

Data was analyzed for the two rain gages closest in location to the Sandia Canyon Wetland, rain 
gage T A-6 and TA-53. Rainfall gage data were analyzed to estimate a 2-hour rainfall depth for 
the Sandia Canyon Wetland. Gage TA-6 and TA-53 were analyzed separately using the Gumbel 
Extreme Value Type 1 statistical distribution. The analysis was done using a spreadsheet with no 
additional software. The greatest rainfall depth between TA-6 and T A-53 was chosen as the 
design depth 

Storm distributions: 

The six largest storm events within the twenty year data record were evaluated for both rain 
gages, giving a total of twelve actual storm events for the 2-hour storm. From those twelve 

AP-341-605-FM02, R2 
Attachment 2 
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Conduct of Engineering 
Calculations 

Calculation Form 

events, the distribution that produced the greatest peak discharge (the storm event with the 
greatest intensity) was used as the design distribution. 

All relevant back-up materials are attached to this calcualtion form. 

3.0 Acceptance Criteria 

Per the LANL Engineering Standards Manual (Chapter 3, Section G20), hydrologic analysis for 
design of drainage features with in the LANL boundaries should use the rational method to 
computer peak flows from small drainage areas (<5 acres). However, the rational method was 
not used in this hydrologic analysis because of two reasons: (1.) the drainage area for the 
Sandia Canyon Wetland is larger than 5 acres and (2.) the use of real LANL precipitation data to 
generate the hydrograph was deemed more accurate for the analyses. 

4.0 Open Items 

There are no open items for hydrology. 

5.0 Assumptions 

• The drainage areas and flow paths were estimated using LANL topographic contour data. 

• Assumed the most conservative (highest runoff producing) storm event from LANL rain 
gage T A-53 as the storm distribution for the HEC-HMS model. 

• Assumed the most conservative (highest run~ff producing) storm event from LANL rain 
gage T A-6 as the precipitation amount for the HEC-HMS model. 

6.0 Umitatlons 

Due to the uncertain nature of hydrology, all hydrologic analyses are inherent to a certain amount 
of error. Therefore, the calculations performed as part of the Sandia Canyon Wetland anlysis 
leaned towards the conservative (highest runoff producing) side when at all possible. 

7.0 Calculation Inputs 

HEC-HMS Inputs are attached to this form. 

8.0 Computer Hardware and Software 

U.S. Army Corps of Engineers HEC-HMS software, Version 3.3 

9.0 Summary and Conclusions 

Preliminary hydrologic output is attached to this form. 

10.0 References 

HEC website: htto://www.hec.usace.army.mlVsottwarelhec-hms/ 

United States Department of Agriculture, Technical Release 55 - Urban Hydrology for Small 
Watersheds, June 1998. 

11.0 Calculation 

• Calculation 1: HEC-HMS model output (spreadsheet format) 

Appendix - Supporting Information 

o Drainage Area Map 

AP-341-605-FM02, R2 
Attachment 2 
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o HEC-HMS model input (spreadsheet format) 

o Applicable TR-55 Equations 

o LANL Rainfall data 

o Rainfall Distribution 

AP-341-605-FM02, R2 
Attachment 2 
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Hydrologic Data 

8/24/2011 

Soli Type 
DA1 NA 

DA2 162 

DA2 NA 

&n 7L (ft) 
DA1 0.011 300 

DA2 0.011 300 

Assumptions: 

Descpt. Soli Group Cover 
Impervious NA asphaultfrock 

Hackroy-Nyjack D grass cover 

Impervious NA asphautt/rock 

5Sheet Flow 

lpz (In) 9S(ft/ft) 1llrt (hr) 

1.39 0.050 0.051 

1.39 0.050 0.051 

1.) CN generated based on land use and soil types within the drainage areas. 

2.) S = (1000/CN) -10 

3.) Ia = 0.2 * S 

4.) Drainage areas are mostly impervious (paved and/or gravel) landscape. 

5.) Sheet flow travel time determined using TR-55 Sheet flow procedure 

6.) Manning's n value for impervious area; n = 0.011 per TR-55, Table 3-1 

7.) L = sheet flow travel length 
8.) P2 = 2-year, 24-hour rainfall 

9.) s =slope of hydraulic grade 

10.) Tt = sheet flow travel time {TR-55 equation 3-3) 

11.) Estimated Velocity of Storm Water In Storm Drain System 

12.) L = shallow concentrated flow length 

13.) elev =elevation drop along flow lenth 

CN Area (ftz) Area (mlz) 

98 OA1 6038460 0.2166 
86 DA2 9313880 0.3341 

98 

uStorrn Drain Flow 

Tt(min) 12L (ft) uelev. (ft) 145 (ft/ft) uv (ft/s) 

3.07 3133 na 0.0125 2.5 

3.07 3133 na 0.0125 2.5 
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8/24/2011 

HEC-HMS OUtput 

Storm 
100-yr, 2-hr 
100-yr, 2-hr 
50-yr, 2-hr 
50-yr, 2-hr 
25-yr, 2-hr 
25-yr, 2-hr 
1D-yr, 2-hr 
10-yr, 2-hr 

II Basin " Peak(cfs) 

Stilling Basin 436.6 
Stabilization Structures 609.9 

Stilling Basin 398.02 
Stabilization Structures 555.7 

Stilling Basin 357.3 
Stabilization Str~ctures 498.4 

Stilling Basin 303.7 
Stabilization Structures 422.9 
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Sandia Canyon Wetlands 
Hydrologic Data 

8/24/2011 

5.00 
10.00 

25~00 

50.00 

5:'00 
JQ.OO 

25.00 
50.00 

100.00 

t.23 
1.~2 10.'(10, 2.13 

1.67 2.50 

1.86 2-.78 

2.04 3.05 

1.01 ~.56 

1.29 10.00 1.80 

1.43 2-.10 

2.32 

2.54 
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TA·53 Event 12, Aua. 2007 
10CJ_-year Storm 

Month Day Year Hour Minute Prep 15 min (In) Event Time Distribution Cum. Prep (In) Inc. Prep (In) 
0 0 0 0 

9 20 2007 8 45 0.23 15 0.1678832U 0342481752 0.34248175 
9 20 2007 9 0 0.3 30 0.386861314 0.78919708 0.44671533 
9 20 2007 9 15 0.02 45 0.401459854 0.818978102 0.02978102 
9 20 2007 9 30 0.82 60 1 2.04 1.2210219 
9 20 2007 9 45 0 75 1 2.04 0 
9 20 2007 10 0 0 90 1 2.04 0 
9 20 2007 10 15 0 105 1 2.04 0 
9 20 2007 10 30 0 120 1 2.04 0 
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Sheet flow 

Sheet flow is flow over pJane surfaces. It usually 
occurs in the headwater of streams. Wlth sheet flow, 
the friction value (MaMing's n) is an effective rough
ness coefficient that includes the effect of raindrop 
impact; drag over the plane surface; obstacles such as 
litter, crop ridges, and rocks; and erosion and tran&
portation of sediment. These n values are for very 
shallow flow depths of about 0.1 foot or so. Table 3-1 
gives Manning's n values for sheet flow for various 
surface conditions. 

Table 3-l Roughness coemclents (Manning's n) for 
sheetftow 

Surface description 

Smooth surfaces (concrete, asphalt, 
gravel, or bare soU) ........................................ .. 

Fallow (no residue) ................................................ .. 
Cultivated soils: 

nll 

0.011 
0.05 

Residue cover S2096 ......................................... 0.06 
Residue cover >2096 ......................................... 0.17 

Grass: 
Short grass prairie............................................ 0.15 
Dense grasses Zl ................................................ 0.24 
Berrnudagrass. ................................................. 0.41 

Range (natural)......................................................... 0.13 
Woods:lll 

Light underbrush .............................................. 0.40 
Dense underbrush ............................................ 0.80 

' Then values are a composite oflnformalion compiled by Engman 
(1986). 

2 Includes apecles such as weeping lovegrasa, bluegrass, buffalo 
gras. blue grama grass, and native grass mixtllres. 

:• When selecting n , consider cover to a height or about 0.1 ft. This 
is the onlY part of the plant cover that will obstruct sheet flow. 

Urban Hydrology for Small Watersheds 

For sheet flow of less than 300 feet, use Manning's 
kinematic solution (Overtop and Meadows 1976) to 
computeTt: 

where: 

0.007(nL)0'
8 

(P2)o.6 s0.4 

Tt = travel time (hr}, 

[eq. 3-3] 

n = Manning's roughness coefficient (table 3-1) 
L = flow length (ft} 
P2 = 2-year, 24-hour rainfall (in) 
s = slope of hydraulic grade line 

(land slope, ftlft) 

This simplified form of the Manning's kinematic solu
tion is based on the following: (1) shallow steady 
uniform flow, (2) constant intensity of rainfall excess 
(that part of a rain available for runoff), (3) rainfall 
duration of 24 hours, and ( 4) minor effect of infiltra
tion on travel time. Rainfall depth can be obtained 
from appendix B. 

Shallow concentrated flow 

After a maximum of 300 feet, sheet tlow usually be
comes shallow concentrated flow. The average veloc
ity for this flow can be detennined from figure 3-1, in 
which average velocity is a function of watercourse 
slope and type of channel. For slopes less than 0.005 
ft/ft, use equations given in appendix F for figure 3-1. 
Tillage can affect the direction of shallow concen
trated flow. Flow may not always be directly down the 
watershed slope if tillage runs across the slope. 

After detennining average velocity in figure 3-1, use 
equation 3-1 to estimate travel time for the shallow 
concentrated flow segment. 

Open channels 

Open channels are assumed to begin where surveyed 
cross section information has been obtained, where 
channels are visible on aerial photographs, or where 
blue lines (indicating streams) appear on United States 
Geological Survey (USGS) quadrangle sheets. 
Manning's equation or water surface profile informa
tion can be used to estimate average flow velocity. 
Average flow velocity is usually detennined for bank
full elevation. 

(2IO.VI-TR·65, Second Ed., June 1986) 
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Figure 3-1 Average velocities for estimating travel time for shallow concentrated flow 
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3-2 (210.Vl-TR·55, Second Ed., June 1986) 
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Appendix B 

Sandia Canyon Wetland Hydraulics 
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1.0 Purpose 

Conduct of Engineering 
Calculations 

Calculation Form 

Calculate hydraulic profile and flow characteristics including velocity and shear for flow In the 
channel through the wetland area with proposed stilling basin and drop structures. 

2.0 Methodology 

The hydraulic profile is based on a step-backwater calculation 'analysis using the HEC·RAS 
software. The channel configuration and stream channel sections at hydraulic structures are as 
shown on the Drawings. Calculations Include both pre- and post-construction runs to compare 
water surface elevations, flow velocities and channel shear. 

3.0 Acceptance Criteria 

The criteria used for evaluating the effectiveness of the design are outlined in Section 2.5 of the 
Design memorandum, and were developed by the Design Team and LANL staff to meet the goal 
of reducing sediment transport to the lower portion of Sandia Canyon from the wetland area. 

4.0 Open Items 

Final design development of the concepts presented in the Design Memorandum still need to be 
completed, with complete details and final hydraulic analysis to confirm the performance of the 
system under design flow conditions. 

5.0 Assumptions 

Tailwater water surface elevation Is the primary variable that cannot be measured for design flow 
conditions, or is not empirically modeled. Tailwater Is assumed based on nomal water surface 
elevation for the existing downstream channel section at design flow. 

6.0 Umitations 

The hydraulics analysis uses the 25-year design storm. Performance of the drop structures and 
plunge pool for higher flow rates (longer retum periods) is not predicted. 

The analysis is a steady state analysis based on the design configuration. The analysis is based 
on static flow conditions over a period of time, and Includes conservative assumptions to 
minimize under-design. In the field, sediment transport and potentially unstable boundary layer 
conditions create flow patterns. These conditions may require a much more complex dynamic 
analysis to increase the accuracy of the model results, but may only result in a minor change in 
system performance. 

7.0 Calculation Inputs 

HEC·RAS (Hydraulic profile) - Hydraulic analysis inputs are the channel cross-section, channel 
slope, Manning's ri-value, design discharge and starting water surface elevation at the 
downstream end where the improvements transition back Into the existing channel. Flows are 
based on the results of the hydrologic analysis of the drainage basin. The design storm is the 25-
year, 2-hour storm. 

Design Note No. 6 (Plunge pool)- Inputs include the characteristics and configuration of the 
cischarge pipe upstream of the plunge pool, flow discharge, information on the riprap and 
bedding used, and the side and end slopes of the pool. Again, the design storm is the 25-year, 2-
hourstorm. 

AP-341-605-FM02, R2 
Site: Sandia Wetland 
Attachment 2 

Page 2 of3 
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8.0 Computer Hardware and Software 

U.S. Army Corps of Engineers HEC-HMS software 

Natural Resources Conservation Service, Engineering DMslon 

Conduct of Engineering 
Calculations 

Calculation Form 

"Riprap L,lned Plunge Pool for Cantilever Outfef' - Design Note No. 6 (2nd Edition), Jan. 23, 1986 
Spreadsheet developed by D. Hurtz, Midwest NTC, 1/90, modified by M. Dreischmeier, Eau 

Claire TC, Wis., 3198 and 5/2005 

9.0 Summary and Conclusions 

The calculations show that the grade control structure and stilling basin will be stable and reduce 
energy and erosive forces locally. 

10.0 References 

HEC website: http://www.hec.usace.army.miVsoftwarelhec-ras. 

11.0 Calculations 

• Calculation 1 -Hydraulic profile for study channel reach (HEC-RAS) 

• Calculation 2 - Plunge pool structure sizing - NRCS Design Note No. 6 

AP-341-605-FM02, R2 
Site: Sandia Wetland 
Attachment 2 

Page 3 of3 
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Pre ,..... tanllldaM ...... 
IIMirSia Prollll QTnl .. na.EJ w.s. Elev Vel thnl ~Chin lhwStll l'nllle QTotlll MlnO.EI W.S. Sew Vti!Chnl SharChan Clgnpln ChMceln 

(cfs ft lftJ lft/11 (11/IC(ftl (ci'IJ 1111 lftl (ft/~1 (lla{IC(ftl ~. ... 
459.85 25-Yr 498.4 7210.79 7214.55 6.16 1.77 45!1.15 25-vr 498A 7210.79 7214.54 6.19 1.79 .0.03 .0.02 

459.85 200cfs :zoo 7210.79 7213.57 5.118 1.34 459.85 200cl'l 200 7210.79 72U.56 s.u 1.37 .().05 .0.03 

417.48 25-v< 498.4 721037 7213.52 9.1!1 4.48 417.48 25-Yr 4!18A 7210.37 72U.55 9.04 433 0.15 0.15 
417.48 200cfs :zoo 721037 7212.88 637 2.37 417A8 :ZOOcl'l :zoo 7210.37 7212.92 6.15 2.2 0.22 0.17 

360.49 2~ 498.4 7210.67 7212.9 4.48 1.15 360.49 25-Yr 4!18.4 7210-67 7212.85 4.65 1.25 .().17 .0.1 

360A9 mods :ZOO 7210.67 7212.19 3.39 0.78 360A9 200cfs 200 7210.67 12u.u U3 0.9 .0.24 .o.u 

349.()6° 25-vr .C98.4 7210.82 7212.75 .C.S7 1.11 - - -· - - -
349.06° 200ds 200 7210.82 7212.02 3.52 0.85 - - - - -
331.97 25-yr 491.4 7210.69 7212.56 4.26 1.06 331.97 25-vr 498..C 7210.08 7212.36 5.12 1.54 .0.86 .0.48 
331.97 200cfs 200 7210.69 7211.85 2.83 o.ss 331.97 100cfs 200 7210.08 721L7 3.63 0.9 .0.8 .0.35 

311.64 25-Yr 498.4 7210.54 7212.31 5.04 1.48 311.64 15-Yr 491.4 7209.12 721L66 7.58 3A7 ·2.54 · 1.99 
311.64 200cfs 200 7210.54 7211.64 3.42 0.1 311.64 200cl'l 200 7209.12 721l.U 5.52 2.08 ·2.1 ·1.28 

298.58 25-yr 498.4 7210.44 7212.18 4.65 1.27 298.58 25-yr 491.4 7204.87 7110.21 6.1 1.82 ·lAS .o.55 
298.58 100tfs 200 7210A4 7211.52 3.22 0.72 2JI.58 200cl'l 200 7204.87 7208.5 4.43 1.12 •1.21 .o..c 

285.98 15.yr 491.4 7210.34 7212.114 4.49 1.19 285.98 25-Yr 498.4 7204.52 7209.27 8.94 4.41 -4.45 -3.22 
285.98 200cfa 200 721034 721139 3.09 0.66 285.98 200cl'l 200 7ZO.C.S2 7207.65 7.57 3.52 -4.48 -2.16 

273.62 25-yr 498.4 7210.Z5 7211.91 3.98 0.95 273.62 25-vr 498.4 720432 7209.67 3.63 0.67 035 0.28 
273.62 200cfs 100 7210.25 7211.27 2.73 0.52 273.62 200ds 200 7204.31 7207.84 3.56 0.81 .0.83 .0.29 

258.33 !~r 498.4 7210.14 7211.76 4.06 0.99 158.33 25-yr 491.4 710113 7209.67 2.98 OAt 1.08 0.58 
258.33 200cfa 200 7210.14 721L14 2.78 0.55 ZS833 200cfs 200 721111J 7207a 2.22 0.28 0.56 0.27 

Crest ol flnt drap struaunt 
241.5° !5-yr 498A 7210.01 7211.18 5.65 2.14 - - - - - - -
241.5° 100cfs 200 7210.01 7210-63 4A5 1.64 - - - - - - -
240.5 25-Yr 4!18.4 7209.01 721UI 3.62 0.7 - - - - -
240.5 200cfs 200 7209.01 7210.46 2.55 O..C1 - - - - - - -
238.13 25-Yr 4!18.4 7108.99 721U6 3.61 0.69 238.U 25-Yr 498..C 7203.39 7209.6S 1.74 034 0.87 0.35 
238.1J 200tfs 200 7208.99 7210.45 2..C9 0.39 238.1J 200cfs 200 72113.39 7207.83 :z.oz 0.23 0.47 0.16 

217.54 25-vr 498.4 7208.84 7210.94 5.93 1.95 217.54 25-Yr 498..C 7203.06 7209..C5 4.16 0.8 1.77 1.15 

217.54 200ds 200 7208.84 7210.19 3.94 0.99 217.54 200cfs 200 7203.o& 7207.71 2.94 o.n l 0.52 

189J6 25-yr 491.4 7208.62 7210.59 6.D1 2.05 18936 25-Yr 491.4 7203.21 7201.1 !U 4.34 -3.28 -2.29 
18936 200cfs 200 7208.62 7209.9 4.Gl LOS 18!136 200cl'l 200 7203.28 7107.2 5.33 1.59 ·1.32 .0.54 

~of~ diOIIItnldlmo 
173.05° 25-Yr 498.4 7208.5 7209.75 8.34 4.56 -
173.05" lOOcfs 200 7208.5 7209.19 6.25 3.11 - - - - - - -
172.DS 25-Yr 491.4 7207.5 7209.82 5.39 1.55 - - - - - - -
172.05 200ds 200 7207.5 7208.94 3.82 0.91 

167.31 25-vr 498.4 7207.46 7209.79 5.16 1.42 167.31 25-vr 4!18A 7202.84 7207.96 7.91 3.07 -2.75 ·1.65 
167.31 200cfs :zoo 7207A6 7208.9 17 0.16 167.31 200cfs 200 7202.84 7206.55 6.79 2.72 ·3.09 -L86 

147.15 25-yr_ 498A 7207.31 7209.45 5.56 L7 147.15 25-vr 4!18A 7202.62 7207.29 8.22 3.53 ·2.66 ·1.83 
147.15 200cfs 200 720731 7208.64 3.83 0.94 147.15 200cfs 200 7202.62 7206.28 5A5 1.8 ·L62 -11.86 
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........... CondlllooiS 1111111111 
River 5«11 Pnollle ClToe.l MnOIEI w.s. Elev VeiOinl a-a.an lllver5ta Pralle QTabl MlnOIEI W.S.Eiev Vel Oint st.a.-Chan Ollftpln ~In 

(ell) (ft) (ftl (ft/sJ _(fll/~qM_ jds) (ft) (ft) (ft/sl (111/IICI ttl Velocity ShNr 

126.95 25-Yr 491.4 7207.16 7209.09 5.83 1.93 126.95 25-Yr 498A 12ou 7207.35 5.92 1.76 -G.Q9 0.17 
126.95 200cfs zoo 7207.16 7208.35 4 1.07 126.95 200tfs 200 7203A 7206.15 4.18 L04 .au 0.03 

itll"'*"' 115.31" 25..yr 491.4 7207.111 7201.5 7.69 3.72 - - - - - - -
115.38" lOads 200 7207.07 7207.8& 5.69 2A7 - - - -
106.62 25-¥!_ 491.4 7206.19 7207.74 7.78 3.7 106.62 25-Yr 498.4 7202.57 7207.24 5.39 1.48 2.39 2.22 
106.62 ZOOtfs 200 72015.19 7207.06 5.77 2A6 106.62 ZOOtfs 200 7202.57 7205.94 4.16 1.06 1.61 1A 

86.15 25..yr 491.4 7204.15 7206.71 8.1 3.42 16.15 2!>-yr 498.4 7202.72 7206.79 6.12 2.Z9 t.Z8 1.13 
86.15 200cfs 200 7204.15 7205.71 6A3 2.58 86.15 ZOOt& 200 7202.72 7205.59 4.95 1.4 lAB t .U 

5111ofpCICII 
803855• zs-vr C98A 7203.57 7206.86 6.67 2.18 - - - - - - -· 
80.3855• 200cfs zoo 7203.57 7205.6C 5.22 1.56 - - - - - - -

76.38 ~. 498.4 7203.57 7206.47 8.01 3.33 
76.38 200cfs 200 7203.57 7205.26 6.69 2.77 - - - - - - -· 
75.88 zs-rr 498.4 7202.07 7206.7C 5.45 135 - - - - - - -· 
75.88 200ds 200 7202.07 7205A5 3.52 O.&C - - -
70.2 zs.vr 491.4 71!19.01 7206.86 3.78 0.61 - - - - - -
70.2 200cfs zoo 7199.01 7205.53 2.08 o.z - - - - - - -

65.53 25..yr 49B.C 7199.01 7206.89 3.61 056 6553 2!>-yr 49BA 720L68 7206.77 5.65 1.53 -2.04 .0.97 
65.53 200cfs 200 719!1.01 7205.53 1.91 0.1!1 65.53 200tfs 200 720L68 7205.43 4.53 1.14 -2.55 -G.!IS 

50,38 25~ 498.4 71!19.01 7206.8& 3.64 0.58 - -
5D.38 200cfs 200 7199.01 7205.52 1.99 0.19 - - -
46.38 25·yr 498A 720L01 7206.74 4.47 0.95 - - - - - - -
46.38 2DOcfs 200 720L01 7205A 3.31 0.6 - -
44.91 25-fr 491.4 720L02 7206.73 4.54 0.99 44.91 25..yr 498.4 720L02 7206.73 4.SC 0.99 0 0 
44.91 200cfs 200 7201.02 7205.38 3.44 0.67 44.91 200ds zoo 7201.02 7205.38 3A4 0.67 0 0 

24.28 25-Yr GSA 7200.61 7206.57 4.85 L13 24.28 2!>-yr 498.C 7200.61 7206.57 4.85 1.13 0 0 
24.28 200cfs 200 7200.68 7205.26 3.5 0.68 24.28 200cfs zoo 7200.68 7205.26 3.5 0.68 0 0 

3.&6 25-Yr 498.4 7200.73 7206,04 7.53 2.69 3.66 25-Yr 498.4 7200.73 7206.D4 7.53 z.&t 0 0 
3.66 200cfs 200 7200.73 7204.89 5.34 1.53 3.66 200cfs zoo 7200.73 7204.89 5.34 1.53 0 0 

-17.99 25-Yr C98A 7200.29 7205.7 7.78 U1 ·17.99 25..yr 498A 7200.29 7205.7 7.78 3.01 0 0 
·17.99 200cfs 200 7200.29 7204A1 6.39 2.34 ·17.99 200cfs 200 7200.29 7204A1 6.3t 2.34 0 0 

-49.07 25..yr 498.4 7200.11 7204.88 936 4.TI -49.07 25..yr C98A 7200.11 7204.U 936 4.27 0 0 
-49J11 200cfs 200 7200.11 7203.85 6.62 2.34 -49.07 200cfs 200 7200.11 7203.85 6.62 2.34 0 0 

-98.93 25-vr 498.4 7199.22 7204.17 7.91 3.01 -!JIIJI3 ~· 498A 7199.22 7204.17 7.91 3.01 0 0 
-98.93 20Dds 200 7199.22 7202.77 7.39 2.91 -911.93 lOOt& 200 71!19.22 7202.77 7.39 2.91 0 0 
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RIPRAP LINED PLUNGE POOL FOR CANTILEVER OUTLET (Version 5/2005) 
(Reference Design Note No. 6 (Second Edition), Jan. 23, 1986 

JOB: Sandia Wetland Plunge Pool Calculation 
DESIGNER: Carl McDonald Date: fPHNNJtNC:N 
CHECKER: Jim O'Neill Date: 

INPUT DATA: 
Conduit Diameter D= 7.00 ft 
Conduit Discharge: Q= 357.30 crs 
Conduit Slope at Outlet S= 0.09 ftlft 
Conduit Outlet Invert Elevation: EI,CO=. 7246.30 ft 
Tailwater Elevation: EI,TW= 7244.28 ft 
Outlet Channel Invert Elevation: EI,CH = 7241.50 ft 

Water Density: RHO::i 1.00 
Bed/Riprap Particle Density: (Default 2.64) RHOS= 2.64 
D, 50 Rlprap Size: RS = 1.50 ft 
Rlprap Thickness: (2.5•D, 50 recommended) RT= 3.75 ft 
Bedding Thickness: (6 inch min. rec.) (Enter o for aeotextllel BT= 1.00 ft 
Side Slope Ratio: Zw= 2.00 ftlft 
Upstream End Slope Ratio: Zlu = 2.00 ftlft 
Downstream End Slope Ratio: Zld = 2.00 ftlft 
Combined End Slope Ratio: Z1 = 2.00 ft/ft 

OUTPUT -POOL LOCATION AND DIMENSIONS: 
Vert Dist. from Tallwater to Conduit Invert Zp= 2.02 ft 
Submergence Check: (If Zp < 0 , Use Zp = 0) UseZp= 2.02 ft 
Beaching Check: (Q/(g0A5)"0.5 <= ( 1.0+25•D,50/D)] O.K. 

-Beaching Controlled .. 
Distance from Conduit Exit to CIL Pool: Xm= 10.87 ft 
Pool depth at CIL Below Conduit Invert Zp+0.8Zm = 10.16 ft 
Pool BotiDm Elev: EI,PB = 7236.14 ft 
Pool BotiDm Length: 2Lr2 = 6.76 ft 
Pool BotiDm Width: 2Wr2. = 6.40 ft 
Upstream Pool length at Tailwater Elev.: Lru= 19.66 ft 
Downstream Pool length at Tailwater Elev.: Lrd= 19.66 ft 
Pool Width at Tailwater Elev.: 2Wr= 38.95 ft 
Check Side Slope Ratio: (Wr>=We) O.K. 

••Side Slope Ratio Zw O.K. .. 
Check Min. End Slope Ratio: (lru & lrd >= le) O.K. 

••end Slope Ratios O.K •• 
Check Upstream Length: (Lru >= Xm) O.K. 

••end Slope Ratio Zlu O.K ... 
Pool Bottom Elev. at Bottom of Riprap: EI,BR= 7232.39 ft 
Pool BotiDm Elev. at BotiDm of Bedding: El, BB= 7231.39 ft 
OUTPUT--VOLUMES BELOW WATER SURFACE ELEVATION: 
Volume of Excavation (measured from bottom 
surface of bedding): V,pbs= 672.3 cuyd 

Volume of Rock Riprap: V,rs= 353.3 cu yd 
Volume of Bedding: V,bs= 134.9 cuyd 

Spreadsheet developed by D. Hurtz, Midwest NTC, 1/90 
Spreadsheet modified by M. Dreischmeier, Eau Claire TC, Wis., 3198 and 512005 
Design Note No.6 (Second Edition), Jan. 23, 1986 
"Riprap Uned Plunge Pool for Cantilever Outler• 
Natural Resources Conservation Service 
Engineering Division 
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RIPRAP LINED PLUNGE POOL FOR CANTILEVER OUTLET 
Reference Design Note No. 6 (Second Edition), Jan. 23, 1986 

Elev. 

~_,r-------+--+---::---11'---~c.,_----r 7241.5 

10.9 --, 
19.7 22.5 

SECTION A-A 

,._ ______ 55.7 ---------~~ 
Elev. 

7244.3 
39.0 

SECTIONB-8 

B 

A 

8 
Sandia WeUand Plunge Pool calculation 

LANDOWNER I 
DESIGNER: Carl McDonald 
SHEET OF 
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Appendix C 

Sandia Canyon Wetland 
Grade-Control Structure As-Built Drawings 
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SANDiA CANYON 
STREAM GRADE CONTROL 

AS BUILTS 

PROJECT DESIGN DATA 
DESICN S'TORW • 2.5-YEM, 2-HOUR E'VEN1' 

PEN< FLC1fl (Qp) """" ""' 
LNI.. E.lfGaNEERING [)(:SaGN ST~DAADS WAHI.W. 
(INCLUDED BUT NOT LIMITED 10 LNft. WASTER 
SPE~110NS AND ORAF'T'JoiG MANI.JAl) 

BLDG 

R£\'1S10N 
NUNBD! 

SHEEr 
NUMBER 

N/A TA-00 

LIST OF DRAWINGS 
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G-0001 
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C-0003 

DRAWING 1TilE 

11Tl.E SHEET 
GENERAL NOTES, LfOOrfO, A8BRE\1A.liONS 
<MRAU. ............. 
P\.JrHT'HC AHD STABIUZAT'ION PlAH 
D£TAI.. GRADE CONTROL ST'RUCI\JRE t 
DETAIL GRADE CONTROl STRUCT\JRE 2 
DETAIL GRADE CONTROl STRUCTURE 3 
OETM. CASCADE POOl 

PROPUCT OPTIONS/SUBSTITUTIONS 
-oR APPROYED EQUAL• IS ALWAYS .. PliED NTER A BRAND NANE. PATENTED 

PROCESS OR CATALOG MAISEA. THE SIJ8CON'TlW:TOR W.Y SU8STTTUI'E AKf 
8R.AND OR PROCESS APPR<MD AS Nl £CM.W.. 9"1' THE SPEaF'YlHC 
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GENERAL NOTES 
1, tf SHEErS AR£ NOl JOX24, lHElf 1HEY AR£ REDUCED SIZt. PLOTS. 

USE GRAPHIC SCAU ACC()RD(NGt.Y. 
2. AU EXlST1NG PlANIMETRtC N«> TOPOCRAPI«: JNF'ORUA110N 

PRES[N1['D ON TliS SHEET WAS OBTAiNED OR DERIVED FROW 
INF'ORWA.TlON PROYIOED BY OTHERS (SEE SHEET C-1000 roR: 
ElOSl1NG SURIIEY PROIIIDED). 

J . DATA FOR AU. EtEVATlONS AH0 NOR'THIHG,/EASTING POINTS STAlED 
(EXISTING ANO PROPOSED) ARE BASED ON PROVIDED EXJS1'1r.c 
Sl.nMY INfORWATION (SEE NOTE 2 AND SHEET C-1000 FOR 
HORIZONTAL AND VERTlCAl. R£'F"EJtENC£ DATA). 

4. Tl£ SUBCON'TRACTOR WILl BE A£SPOHSIBLE FOR WATER 
MANACEYENT THROUCHOUT THE PROJECT. THE WETlN«J REC£NES 
COfrrfflNlJAL. FlOW OF APPROX"""TD.Y 350,000 CWl.ONS PER DAY. 
1H£ st.I9COHTRACTOR W1U. ....SO BE R£:SP()INSI8t.£ FOR sroRWWA.TtR 
n.ows liTO n£ WETtNrl) DURWC PRECIPITA'OON EWJn'S. ALL WAlDI 
F1..0WS Wl..L NfED TO BE WNw»:D AWl TAKEN TMROUCH 1lfE WORK 
ZONE WITHOlll' OD.ET£RIOUS trn:CTS 10 ntE WORK. 

~- CONTRACTOR WilL BE RESPDNSIBLE FOR RDIOVAL Of ALL Wll.1.Dt¥S 
AHD OTHER WOODY VECETATlON PRIOR TO BEGINNING CONSTRlJCTlON, 

&. CONSTRUCT10N SUBCONTRACTOR SHAll F'Ol.LOW THE SP£CIF1CAT10HS 
INCl.UDED WITH THE DESIGN PACKAGE. ntESE INa.UDE: 

01 350 WATER OISCHMGE REQUIRDIENTS 
01 4000 QUAI.JlY R£QUIREM(NTS 
01 4200 REFERENCES 
01 5705 l'OlPORARV CONfROLS AND COUPl..WICE RE.QtJI£WDRS 
01 7838 PROJECT RECORD OOCt.JW£KT'S 
03 3001 R£1Nf0RC[0 COMCR£T[ 
3 t OS1 g GEOSYN'JliE'nCS 
31 2000 £NlTH M<MHG 
31 3700 mPRAP 
31 &223 STEEl SHEET PllJifG 
32 D21t SEEDIHG 
32 0300 PlAHTING 

[2] 

D 
D 
[~gOJ 

[a] 

m 
[s:J 

D 
D 

6 5 4 3 2 

ABBREVIATIONS 

- P£AK FlOW 
- CUBIC F'E£f PER SECOND 
- NORTH AW£RICNr,l OATUW 
- NATlONAL GEOOETlC VERT1CAl. ~.'Tl.JM 
- CORRUGATED METAL PIPE 
- NEW MElOCO DEPARTMENT Of TRAHSPORTA110H 
- OUNCE PER SQUARE YARD 

SECTION TAG 

SECl'K»> END UNE 

SlCN A0307 SURVEY CONTROL POINT 

IXIS11NC Roa</R!PIW> (AS SUIM'm) 

EXISTOIC lR£ES (AS SlOMYEil) 
ECN f CAP-102698-ECN-00012 

Brown Caldwell 

SANDIA CANYON 
STREAiot GRADE CONTROL AS BUILTS 

BLDG NA 
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cbPLAN YI~W 
SCALE: ,. - 20 

2 

KEYED NOTES 
CD SURYEYEO ............., UlollS """"' TO CONSTR\JCTIOH 

CD SURYEYEO wmN«> Ull!rS """"' TO CONSTRIJCllOH 

CD GIS DEI..WEATlON Of WETIAN1l U.IITS """"' TO CONSTRUCl10N 
(PR<MD£0 BY LNIL) 

CD STR£Nol ._ E- 12J 

(E) GRADE C<lii!R<ll STRUCTURE GC-1 (STA. 2+41.5) 

CD GOADE COH1IIO\. STRUCTURE GC-2 (STA. ,. 73.') 

CD GRADE CONTROl STRUCTURE GC-3 (STA. , ..... , 

ECN # CAP-102698-ECN-OQQ12 

Brown Caldwell 

SANDIA CANYON 
STREAM GRADE CONTROL AS BUILTS 

OVEIWJ. PLAN YIEW 

BlDG NA 
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B 7 6 

H 

G 

(:IJPLAN VIEW 

QUANTn'l 5CIEN11FIC NAME COMMON NAME lYP( 

HERBACEOUS 

2120 HIOCHARIS PALt.isTAIS COMMON SPIKERUSH PLUG/SEED 
2120 GlYtauA BOREALIS NORlliERN MANNAGRASS PLUG/SEED 
2120 MMULUS GUTTATIJS SEEP MONKEYFLOWER PLU<;/SEED 
2120 SCJRPUS Aam.JS HAROSTEM BUlRUSH PIU<;/SEED 
2120 SORPUS PUNGENS THREESQUARE BULRUSH PLUG/SEED 

2120 SORPUS TABERNAEMONTANI SOFTSTEM BULAUSH PLUG/SEED 

2120 lYPHA LATIFOLIA BROADUAF CATTAIL PLUG SEED 

677 CAREX AQUATIUS WATER SEDGE PLUG/SUD 

677 CAREX LANUGINOSA WOOLY SEDGE PLUG/SEED 
677 CAREX MURICATA POINll.OSEDGE PLUG/SUO 

677 CAREXROSTRATA BEAXEO SEDGE Pltx;/SEED 
677 JUNCUS BALllCUS BA.LllCRUSH P LJG/Sl'ED 
677 JUNCUS LONGISTYUS LONGSTYLE RUSH PLU<;/SEED 
677 JUNCUS TORREYI TORREY RUSH PLUG/SEED 
677 SCIRPUS PUNGENS THREESQUARE BULRUSH PUJG/SEED 

""' SHRUB 

320 ACER NEGUNOO TUBUNG 

320 BACCHARIS SAUCIFOUA SEEPWIUOW TUBUNG 

640 SAUX EXIGUA COYOTE WTU.OW UVESTAK£ 

320 SAUXIRRORATA Bt.UESTEM WIU.OW LJV£STAKE 

5 3 

SPACING O.C.l I ZONE 

2' 1AND2 

2' 1AND2 
=:::~ 2' 1AND2 

2' 1AN02 
2' 1AND2 
2' 1AN02 
2' 1AND2 

r 3 
2' 3 
2' 3 
2' 3 
2' 3 
2' 3 
2' 3 
2' 3 

4' 4 

vvvv~E3 4' 4 
vvvvv 

vvvvv 
4' • vvvvv 

vvvvv 
~ • vvvvv vvvvv 

2 

GENERAL NOTES 
1.AREA SKAU. BE TDIF"'RMl.Y SUDED IW~TD.Y UPON 

CON?l.£nON or NfY FlNAI.. CRAD£5 TO PREVENT EROSION. 
2.EROSIOH CONTROL IMTTlNG SlW.l BE USED IN WET SKAU. BE 

USED IN ~0 AREA. TO COHTROl. f.ROSK)N UNTlL. VEGETAT10N 
IS ESTABIJSHED. 

J.AREAS OtiTSIOE OF WETLAHD Pl.AH1'WG AR£A NOTEO anew 
SHAL1. BE SEEDED WIT1i NATIVE GRASS£S. 

KEYED NOTES 
CD SURYrnD SIA(MjBEO uo•rrs 

CD SURYrnll WElUHO LUIS 

CD crs DELOIEAllON or ornANO uurrs (PROWlED fl'f lANI.) 

(!) WETlAND R[ST()RA'OON ZONE 1 (MEA • 4,918 Sf). SEE 
PI..ANTING SCHEDULE FOR SPAaNG. 

Q) ~REST:~ ~E~= • 3,$28 sr), SEE 

(!)~~~ =.j,= • 2.708 SF). SEE 

CD WE'Tl.N4D RE'STORAnoN zONE • (AREA - •.u~ SF). sn 
P\NillNQ SCHEllUI..E. 

Q)G!Wl£ COiffl!(ll SIRUCTUR£ GC-1 

CD GRADE - STRUCI\JR[ GC-2 

@GRADE COiffl!(ll SIRUCTUR£ GC-3 

ECN # CAP-102698-ECN-00012 

Brown Caldwell 
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F 
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7 

TOP VIEW 
~ 

fRONT VIEW (DOWNSTREAM) 
NOT fb !ltAl 

~SECTION 

6 5 

NA'IM SOl. 

4 

NON-REINFORCED CONCRETE CAP 

~SECTION VIEW 
C-5IXX) NOJ' 10 scu: 

3 

WIN 

2 
KEYED NOTES 

<Do:==:::'f,.'~:m--~ ~ ~~ 
POl ~ (ntST t.n COiril"llrC:nON ar;w WJW'ID}. 

<I:> mn. steT JIU. ('rr'P'[ l't-22) 

CD~~~~~:! ~PSI.J:EONE~ 
.KIHf It n« CI:NrDI OF tACH WEll 1K DCPNCSDII .10M' »WJ. 8E t• 
FJ..LC) WITH t• f'CWII TO M1.CW 1H[ ~ TO ()!:fWD. flWII 5tWJ. 
HIIO( lQ ONE SIX 01 1H[ JOirfl' NC) lll: SllaM tO FOWf£Ctt(JI) FOAM 
IIWl£ '"' ...., -.c. EDOES Of .an- stWL. M« •· aw¥ERED mom ro """""-0 N::Ja~kc,"""CN'~c::v;~~ (DAIUD CD---

(!) f4 ~ OM OOINJtS fiT C1rP (1.0•-IIIM. Cl.lNWC£ tO CClMCfiiEI"[ 

CD ,. A£WiR DMJ.Q) ~~-~ ntliiOI.IaH PU ,.., TC 10 Mlt-{1) Nl) IWt-(8) 

CD f4 ROM SGU TID TO •-<•> _, IWt-('7) • tr-o.c. 

(!) ON[-MM4 srN:NaC 80UJifJtS FOR DPO'I' OISSIPAMN 

@) OOIBD (12"-CM. C.. SWIIrl1Dt) fOR FIJ.N3 'lUll 

@ 12-oz 1'01 S'l' NON-WCMN ClmTIXTU 

@ NrO«:lR GlD!O'tU At mea rs IIOCK PliO 

®"":~~~~~~~ 
TO M ~ ...:AllD 1M THE ...,.,.., AND 'rMl 
BE fU1D MlM GtWUM IIOfRHI"E TO CAlATt A 'IMJIJt 
WHEN ~ IS COWI..£T£. AD[QUtJ£ SttlllltiO 
HDU> 1H[ StGT PUS .. PUC£ utm.. n..c:JINI..E fU 
BE fi'I.JCID 1M lWWJ(Ail.[ LFTS ON OPI"OSINO SilO IN 
THEstel'111.ESIII'ON..JQNWEHT. 

®""'"'
®-
@ l£"""" COM:IIE1t eM" (*" IORIIGD) 

@DIIlP~(SttTAILI:THISSHED') 

@ TE-IN ~ (Itt TMLE ntS SHED) 

®,_.. .... 
®-"""""' 
@~~~-~~~ 

Slat-100011/Rfl C02 • 

@ ~OCI "': =~ ~ fORiaJ) OONCRETE CliP TO 

@ 3•.:-: ~~ABOIJ£ St&T PU IXfiMSIONS COWPIIICT£O TO 

@ "'=" W11m1 YN10 nQI &' IN ON sount 00 TO 2..$' Will ON MQiml 

ECN # CAP-102698-ECN-00012 

Brown Caldwell 

BLDG NA 
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TOP VIEW 
~ 

NATJYE SOIL 

fRONT VIEW (DOWNSTREAM) 
iiif fbidU 

@SECTION 

6 5 

J 

4 3 

12" (DROP UEV. AT ROC1( TOP) 

NON-REINfORCED CONCRETE CAP 

@SECTION VIEW 

11. PlNlTERS 
1oiX OR 
NATM: 

WATERW. 

2 
KEYED NOTES 

<D~~1.,~r:wi!SS~:,.:~~ ... _ 
CD STm. SHin Pl.[ ('m'[ n-a> 

Q)~~~~:: ~-~PS.J:E~~ 
..ION' It 1t£ com:Jt 01 U04 Wl:llt. TH[ DPAHSaON JOINT SHAU. BE 1• 
rum wmt ,. ~ tO ...u.ow 1t£ CCJHC:II[It 10 DPNC>. f'OirAI stWJ.. 
AIMJtE TO Of£ SIDE Off nc .acT AND K sa&JrR TO nwntat(R) FtW11 
~ 1'1' ,..... 1te. DlGD ar .orr swu HM •· CtWRJtED mom 10 --CD~:-w~~~~~c~(ORU[D CD---

® f4 ~~ ON CCIIOOS 01 Cl# (1.0'"-MK a.EAWC[ TO CONCRm 

(!) f4 REIWI tft1ID 18"-o.c::.. 1MaJOH Pl.£ MD T1ED 10 IM-(1) NtD BIR-{1) 

<!) f4 RD1M SIOOl£ lUI ro N-(1) NC1 IWt-(7) e 11"-o.c. 

(!) ONE-wrH S'nllNIRII IOIA.OOS ,._ OOC'f OIS::SNll:lN 

® c::o.L:s (tr--. OR SMtU.DI),.. "--.NNwa 

@ 12-oz PO S'r MJN-wt~YDt c:mtlXTl£ 

® NCH0R O[OT[XII.£ AT maD t:l *XX NlJ 

@) TOP Of BmROCK 

®
@11E~CXJNC1111m:CII'(NOT~) 

® OtW:IP n£'Y.QICIIII (Sa T.t&l: 'MS M:U) 

@) nE-ef ~(Sa Tlr&l M5 SHm) 

® ............. 

®--"""""""'-
®~~~·~DMCSICN~~ 

SOOR-10001t/Rn OCI2 

@~(MD"': '::.:::0::: ~ ftOfFOftCfO CONCRfTE CR' TO 

@ ;s• .:-= ==:u oo:tv AIC'It SHED' Pl.l DIDCSIONS. c:u..w::rED TO 

® ~ WOif'I.L DUCDtiD BIQftL wmt IMJtSIZ£0 Mo\1EJIIW. 

ECN # CAP-102698-ECN-00012 

BLDG NA 

-
Brown Caldwell 

SANDIA CANYON 
STREAM GRADE CONTROL 

DETAIL GRADE CONTROL SlRUCTUR£ 2 

-GAIInos .... "'' IU.TJOIAI.USOitATOIIT ... ......_ .._ ....._81&41 -- ... 
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ew~,~~~n~------~~--------~----------~----------,---------~~----------r---------~~---------r----------~----------,---------~~---------,----------~~---------r----------~----------, 8 7 6 5 4 3 2 

H 

G 

E 

D 

TOP VIEW 
~ 

~ 

J J 
fRONT VIEW (DOWNSTREAM) 
iiSf TO SCiiiLf 

NON-REINfORCED CONCRETE CAP 

@SECTION YIEW 
c-SOQ2 MDT TO SQIU 

... 

KEYED NOTES 

CD~::::at;,.'~~ .. ~~~~ 
"""""""""' <J:)S!m..MDI"UO'I'Kfi'Z-22) 

CD~~o:_~eu::, ~".J..u(K~ 
.arr It 1Hl' comR 01' EACH WDil THE: Odi'NdiOM .m« SHN.1. 1£ t• 
fU1D WfJH 1• FaW TO AlLOW THE ~ TO DI'NI). FtWril StWJ.. 
ADHD1E TO CM; SU OfF 11£ ..artr MD 1£ ..... TO nwmat(Jt) 1't11W 
WriJ[ 1ft MIWIC. EDGES Of .ltWf1' stW.l HC!t: ... OWIIFDim mom TO ......,........,, 

0 SEE SHEET C:-aoJ FOR MTM. AT cc-3 

{!) 14 WOW. l'll:Mfl OH OOitMDtS Of' r:R (2.o·~ CUMANCE TO ClOMCR(T'[ ..... .......,) 
(!) f4 fiDWI DM.Ul) ta•-o.e. ntQJOH N.1' ollfCI tO TO IM-(1) MD IWI:-(1) 

<D 14 ~ SHIGlL lD TO !MI:-(1) /IIC Mt-{'1) e 11·-o.c. 

CD""""'"""""' 

® ........ 
® liE' ..... COCJI[T( CN' (NoT REN'ORCED) 

@ liE-ItD.1VA1'r:lN(SO:TAa.E1HISSHEET) 

®""""'-' .... 
®--
@) ~~~~-~OIWCSD~~ 

StOt-100011,/WI OOl 

ECN I CAP-102698-ECN-000!2 

Brown Caldwell 

BlDG .. 
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G 

E 

D 

6 

@SECTION YIEW 
c-5003 M1T TO SC'JIU 

5 4 3 2 

CD TWO WAH SlRfAW BOULDERS A.T CREST OF CASCADE 

CD 12" sm£AIIII£I) cooa£S TliRtXJOHOUT CASCADE 1N1tR10R 

Q) PlK:E ONE WAN STR£AWBED BOULDERS TO f'ORN CASCADE EDGE 

(!) TWO MNf S'T'REAIIIBEO BOULI)£RS AT OlD Of CASCADE 

CD PlACE ONE - sm£AII8Il) 80UlllfRS TO FORM CENTER CHANNEL 

(!) PlACE ONE IMN STREANBEO BOULDERS TO UNE EDGE OF POOL 

CD 12" sm£Aijll[() 0088LES lliROUGHOUI C4SC.IOE POOL 
(11011011 EUV. • 71 ... 0') 

CD ~ ~~ AT CAEST (Jf' POOl. SIU. TO sm£Aij 

CD GEOS'IH11<E11C CU.Y UN£R (1&-0l/SY NON-W<MN 80UNO) 
TO UN[ CASCADE 

@) R~~N::ES WJ1"H 5MAU. CX)88l[5 AND S'TRENillED 

@ ~V':: :~~r:f AHD COWPACTm 

@DC1STINC""""' 

@) 12~~~~:r"'El1C ClJ.Y lJN£R 

@ ~~ 900U)ER FlD.D WORKED INTO EDGE OF 

@)=~~~STORWWHERE~,~~~ 

ECN I CAP-102698-ECH- 000!2 

.. - cuss 
lllV -

Brown Caldwell 

SANDIA CANYON 
STREAM GRADE CONTROL AS 

DETAIL CASCADE POOL 

BlDG NA 
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AppendixD 

Photo Documentation 
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ENV-D0-14-0378 

Sandia Canyon Grade-Control Structure Completion Report 

Sheet-pile wall1 of the grade-control structure after construction, November 20, 2013 

Upstream of sheet-pile wall1, November 21, 2013 

D-1 
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ENV-D0-14-0378 

Sandia Canyon Grade-Control Structure Completion Report 

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

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

D-2 



U
1500405 

 
ENV-D0-14-0378 

Sandia Canyon Grade-Control Structure Completion Report 

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. 

D-3 
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ENV-00-14-0378 

Sandia Canyon Grade-Control Structure Completion Report 

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 

D-4 
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ENV-D0-14-0378 

Sandia Canyon Grade-Control Structure Completion Report 

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

D-5 
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Sandia Canyon Grade-Control Structure Completion Report 

D-6 
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AppendixE 

Sandia Canyon Wetland Run-On Control Design 
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H 

G 

f 

E 

0 

c 

B 

A 

8 

FlU. MtA TO 
WATCH GRADE 

AS HECESSARI' 

ELEVATION A 
HORiZ. SCALE:: ,. - 8 " 
VERT. $CAL£: t• • e FT 
(LOOKIHG OCMICSIR£AN) 

4 3 

DUDICEl1. • WALL 1 
• • •• •• •• • •·••· ••H~••u •• •• ••·· ~· --- · • ••• • •··• •······••••T '"''''''' ''''···· •··•·•·•~····· · •.. . . ·••··········r••••••• ·· ··••••••·• · · • ·...- ··• · ••• • · · ····•u•• •••••·~· ····•• .. ••••···· ·· · ---·• ·• ·· ····· ··-7'230 

_ ."!· .;;, -:. • .- • • • -em .. • · -.... : : . - .0r1 ·: - ·· . · • . . : . ·:.., ·· .. : ·:.:. . 
• • , •• • • · ~ • • ••• 1 •• • .. an':': . .. ·' · · ·•. : · =• ·· .• 

· ~ ;,- ": ocr' ' ' - .-, ; ~ · .~.~ . :; ·.:D;l'~·:· • , 'A· ;.·:~·DCI:-·~·~:· .. ~·-- ...... ..... ~ .:· ~.- ~ ~~· · ..... 
.... .. .. .. 

ELEVATION 
HOfll. SCAU: 1" • s n 
VERT. seAL£: 1" • S fT 
(IDC>1CINO,.,.,..,.....) 

2 

GENERAL NOTES 

1. f' TMIS SHEET IS NOT 24'" . • ~. THEN JT IS A REDUCe> SJZE PLOT. 

2. l»d. ENCINEERSNG WUSf BE ON-SITE TO Yr1TNESS INSTAUA110N AND 
PRCMDE TECHNICAL DIRECTlON. 

3. ALL FOR DEFENCEU. fill AH0 IERWS stwJ. BE Al.l.l.l'tW. FN-4 DEBRIS 
F'ROW lANDfiLL NO NAT'M: W.TERIAL .FROW W[ll.AHOS STOCKPILE 
SHALL BE USED. 

4. CONTRACTOR TO PRCMOE AS-BUilT INf"ORirMOON. 

!5. GENERAL MNNF'AC'TlJRERS INSTAU..Anotrf DIRECTIONS ARE PR(MOED BY 
~ INC. AND ARE $HOWN OH SHEET C-3001 . 

a. APPl.JCA9l£ SPECIFlCATlONS: 
Jt-o5t9 SANtM CANYON WET1..AHD GRADE CONTROL STRUCTURE 
Cl£OSYNIH£l1CS 
32-9219 SANDIA. CAN't'ON WET'LAND GRADE CONTROL STRUC1\JRE 
SEEDING 
31-2000 GRADE CONTROl STRUCTURE £ARTH MOVING 

KEYED NOTES· 

<D~~O-~~~~EACHco.L 

CD ~~m:f~o10=s~ =~ 
OF DEFENaU."" WALlS. 

(D ~EXlSTlHC~~REAS~cn:. OF 
BOUNl:lMY AND SLOPE UPWARD AT A 1SX IIIAlGMUW SlOPE UNTIL 
THE CROUND SURfACE Of THE BERM fS WET. USE CONTOUR 
1210 AS l1iE uwrr or DISr\JRBANCE. 

CD FILL UPS1"REAW OF OEf[NCD.L.'nl WALL USING BERt.l FlU. 

(D :""'...,'":;'.,J;',: ~AS~. TO WfW' 

1 I OIL!\ 0 W:. 

ENVIRONMENTAL PROGRAMS 

SAHDII. CANYON WETWID GIWlE CONTROL 
STRUCTURE - RUHON CONTROl 

102698 

C-1000 
3 
... 
1 
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H 

G 

r 

c 

B 

A 

8 7 

EXIS11NG t;ROUNO -
STEEP INLET SLOP£ 
FROW LANDflU. D~ 

6 5 4 

@CROSS SECTION - DEFENCELL™ WALL 1 
1 SCAl£! NONE 

TURf' REINFORC£0 MAT -
NORTH N.IERICAN GREEN ~.50 

@CROSS SECTION - DEFENCELL1
M WALL 2 

1 SCAl.E: NONE 

EROSIOH COHTROl. Bt.ANKET; 
GREENFlX .u.IERICA - CFG 2000 

@CROSS SECTION - DEFENCELL™ WALL 2 
1 SCAlE: NONE 

3 2 

GENERA~ NOTES; 

1. IF lHIS SHEET' IS NOT 24"' :~~ 30". THDI r1' tS A RE'OOCm SIZE PLOT. 

2. SITE CONOfTIONS ARE AS FOUND. 

KEYED NOTES· 

CD ~~ ~~'::: ~ ~"oc~ (1 

(!) DffDK:EU. .. DC2 - +J" WIDE BY 20" TAU.. BV 18 FT L.OHG (1 
PANEIJ DC2 DEfDtCEU. llil WAY 8[ SUBSTTTVJ'El) FDA DC3 
DEfD1CC.1.lltl. DEFENCEU.llf OC3 - 65" WI)[ 8'r' 20" lAU. 8'1 16 fT 

, " El. 

CD 

CD 
CD 

Fk.L DEF'ENC£ll Till WTTH AU..1MAl F»f DEBRIS FROM LANOFIU. 
SCREENED 10 A t.IAXIWUW PNmCI.£ SIZE Of .r. COMPACT IN 
MAXIMUM OF 8" LIFTS USIHC KfiRROW DWIETER (LESS nw1 !5"' 
DIA!olmR) twiD TNoiPER. 

UJVt'ER CElLS WAY CONSIST or DCJ PR<MDWC THE LATERAL. 
EXTDIS10N IS INTO THE BERW. 

TOP CEll. IN D£FEHCOJ..w STAI)( IS 24"' TAU. SEE C-J001. 

MCHORIHG Of OEO'l'£XR£ UEl.OW 8CJ1'TOW GRAD£ Of DEfiHCEU. w 
WALL AHD BY' LATEIW.. DCRHSaON tS NOT RfOUitm FOR STAncH 
SECnONS 0+00 TO 0+20 ft£1' Nil O+SI2 TO t+12 F([f PflDW)[D 

~~~~~NW.W.IS2FTOA 

OEOTDCnL.E 

ENVIRONMENTAL PROGRAMS 

SANDIA CANYON WETUND GRADE CONTROL 
STRUCTURE - RUNON CONTROL - ·-

BLDG NA 

... 
102698 2 



U
1500405 

 
ENV-00-14-0378 

8 7 

H 

DEFENCELL DC2 PRODUCT SPECIFICATIONS: 

G 

E 

D 

r~. 

DEPnt O#CEU.*llaX : 20" 
CNEJW.L DEP1M or OUTDt CEll~ 24" 
...._ ...... onm:HED 

6 5 

STANDARD FLOOD WALL DESIGN: 

-··---
.... - ~ I rn rn rn rn (i] rn rn Iii I 

L_l_ ___ __j """""""' '~ 
mm rnm rnrn mm 

a 

A 

3 2 

GENERAL NOTES 

t. lMI: ......... CICiftMG II Ml DDJIL II ~ ,._ K 
~Cif'lM[IBIJI:-oc:DMIR'lMEP'I.d:rt/CONIWI.ICIIII 

~ftllt~ .=-::;::J:a~ 
~ 'WIU CXINDiCI' ...... fWHJI .... .-..wc:r. 

L 'MI DOM. B FOR ClllaJI'1' ~CILY,.., OCIII 1101" WU',_ 
.tiCIUIII,.~QI;.........OtM-CICIIifti'U......-.cl 
MCIIG.IIOaLNDD10.,...._10._,... 
IWIJC'I'\M.........a #lfCI ~ ICl.WIIO .... 
~ ·-·-*'-................ ,._ ... 



From: Medina, Louella B
To: james.hogan@state.nm.us; neal.schaeffer@state.nm.us; Yanicak, Stephen M; Turner, Gene E; Laskey, Kirsten

 McKean; ramoncita.massey@nnsa.doe.gov; Lansing, Michael Alan; De Palma, Amy Elizabeth; Brandt, Michael
 Thomas; Sharp-Geiger, Raeanna Racine; Dorries, Alison Marie; Saladen, Michael Thomas; Lemke, Terrill W;
 Gallegos, Robert M; Veenis, Steve; Apodaca Pesiri, Deborah Apodaca; lasomailbox@nnsa.doe.gov; locatesteam;
 env-correspondence@lanl.gov

Subject: ENV-DO-14-0378, 2014 Annual Monitoring Report for Sandia Canyon Wetland Grade-Control Structure (SPA-
2012-00050-ABQ)

Date: Monday, December 15, 2014 2:24:44 PM
Attachments: ENV-DO-14-0378-K Allen, 2014 Annual Monitoring Rpt Sandia Canyon Wetland Grade, Control Structure-SPA-

2012-00050-ABQ.pdf

Attached is the final distribution of ENV-DO-14-0378, 2014 Annual Monitoring Report for
 Sandia Canyon Wetland Grade-Control Structure (SPA-2012-00050-ABQ).
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