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Pueblo Canyon Grade-Control Structure Completion Report

EXECUTIVE SUMMARY

This report was prepared by Kellogg Brown and Root Services, Inc. (KBR), and Post, Buckley, Schuh,
and Jernigan, Inc. (PBS&J), for the U.S. Department of Energy (DOE) Los Alamos Site Office and
Los Alamos National Laboratory (LANL or the Laboratory) to document and summarize the design,
analysis, and construction of the Pueblo Canyon grade-control structure and associated stream

gage E060.1. This report addresses engineering and site exploration activities, deviations from the
original design, permitting, and construction activities.

The Los Alamos and Pueblo watershed, including the canyons and their tributaries, encompasses several
former and current technical areas of the Laboratory. In 2004, the Los Alamos and Pueblo Canyons
Investigation Report presented investigations of the nature, extent, transport, and potential risk from
chemicals of potential concern in the watershed. Following a notice of disapproval from the New Mexico
Environment Department (NMED) in 2005, DOE and the University of California prepared a supplemental
investigation report for Los Alamos and Pueblo Canyons. In 2007, NMED issued an approval with
direction for this report, with requests that the Laboratory conduct actions to mitigate the transport of
polychlorinated biphenyls (PCBs) in stormwater. The February 2008 Interim Measure Work Plan to
Mitigate Contaminated Sediment Transport in Los Alamos and Pueblo Canyons presented interim actions
to mitigate PCB transport. NMED issued an approval with modifications to the interim measure work plan,
resulting in a supplemental interim measure work plan. The Pueblo Canyon grade-control structure was
presented in the supplemental plan as an additional mitigation measure to reduce contaminant transport
within the Los Alamos and Pueblo watershed.

This Pueblo Canyon project consisted of the construction of a grade-control structure that raises the level
of the stream bed in an area downstream of headcuts that have degraded an existing wetland. The
primary goal of this structure is to induce channel aggradation (sediment deposition) upstream of the
structure and stabilize the upstream wetland by preventing further headcut migration. The approximate
location of the Pueblo Canyon grade-control structure is north of NM 502, approximately 400 ft
downstream of the existing New Mexico Department of Transportation’s maintenance facility. The
reinstalled and upgraded gage E060.1 is located 320 ft downstream of the structure. In this location the
flume and gage can measure the efficiency of the grade-control structure. The downstream location also
incorporates the stabilization of two nickpoints located downstream of the grade-control structure.

Construction of the grade-control structure began October 26, 2009, and was completed January 26,
2010. A letter submitted to NMED on February 5, 2010, gave notice of the grade-control structure
completion and requested extensions for the dates to complete construction of stream gage E060.1 and
submit the completion report. In a letter dated February 16, 2010, NMED approved the requested
extension for both stream gage completion and completion report to June 3, 2010. Stream gage E060.1
construction was completed March 11, 2010. Final rip-rap installation was completed May 18, 2010, and
the entire site was seeded May 19, 2010.
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1.0 PROJECT OBJECTIVES

The Los Alamos and Pueblo watershed, including the canyons and their tributaries, encompasses several
former and current technical areas of Los Alamos National Laboratory (LANL or the Laboratory). The

Los Alamos and Pueblo Canyons Investigation Report (LANL 2004, 087390) presented investigations of
the nature, extent, transport, and potential risk from chemicals of potential concern in the watershed.
Following a notice of disapproval from the New Mexico Environment Department (NMED) (2005, 088463),
the Laboratory prepared a supplemental investigation report for Los Alamos and Pueblo Canyons (LANL
2005, 091818). NMED issued an approval with direction for this report (2007, 098284), with requests that
actions be conducted to mitigate the transport of polychlorinated biphenyls (PCBs) in stormwater. The
February 2008 Interim Measure Work Plan (IMWP) to Mitigate Contaminated Sediment Transport in Los
Alamos and Pueblo Canyons (LANL 2008, 101714) presented interim actions to mitigate PCB transport.
NMED issued an approval with modifications to the IMWP (NMED 2008, 103007), resulting in a
supplemental IMWP (SIMWP) (LANL 2008, 105716; NMED 2009, 105014). The Pueblo Canyon grade-
control structure is an additional mitigation measure identified in the SIMWP to reduce contaminant
transport within the Los Alamos and Pueblo watershed. In order to monitor the effectiveness of the
structure for mitigating sediment transport, relocation of stream gage E060 was included as part of the
grade-control structure work. Figure 1.0-1 shows sediment transport mitigation sites in Los Alamos and
Pueblo Canyons, highlighting the Pueblo Canyon grade-control structure and the relocated stream

gage E060.1.

The project consisted of the construction of a grade-control structure and the relocation of stream gage
E060 (now named stream gage E060.1) within the Laboratory’s Technical Area 74 (TA-74) in the vicinity
of Los Alamos, New Mexico. The grade-control structure is located within Pueblo Canyon and is referred
to as the Pueblo Canyon grade-control structure. The approximate location of the structure is 360 ft
downstream of the previous EO60 gaging station location. The new location for stream gage E060.1 is
approximately 320 ft downstream of the structure. See Figure 1.0-2 and Appendix A for the location of the
structure and relocated stream gage E060.1.

The structure is part of remedial actions taken to reduce the migration of contaminated sediment. A
beneficial result of the grade control is the stabilization, expansion, and enhancement of wetland areas
upstream of the structure.

The Pueblo Canyon grade-control structure was designed to induce upstream aggradation (sediment
deposition) to fill the channel, to establish a new grade that provides stability to the channel headcuts,
and to aid in the development of an enhanced wetland environment. The headcut regions were replaced
with a broad aggraded wetland surface where floodwaters will spread and further increase sediment
deposition. Contaminated materials from areas downstream of the structure were used to provide backfill
against the new structure. This material was used to establish an adaptable base level above the
preconstruction channel elevation and close to the historic channel level before channel degradation.
Aggradation within the channel upstream of the structure will reduce erosion of contaminated stream
banks and overbank areas during significant storm events. Flood flows will more frequently spill into the
overbank areas and through deposition will bury existing contaminated floodplain deposits. These actions
will also contribute to enhanced and sustainable wetlands.

In order to simplify the design, reduce costs, and still provide a stable, safe structure, the structure was
designed and constructed to ensure that it did not fall under New Mexico Safe Dams regulations. Under
these rules and regulations, a structure is classified as a dam when the structure is more than 10 ft in
height (measured from original channel elevation to the top of the low spillway) or is capable of
impounding more than 10 acre-ft of water. The Pueblo Canyon grade-control structure does not exceed
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either of these limitations. The design and final as-built height of structure is 6 ft at the low-flow weir and
7 ft at the overflow weir, as measured from the stream-channel elevation. Maximum impoundment at the
low-flow weir is 0.75 acre-ft and at the overflow weir is 1.05 acre-ft.

The objective of locating stream gage E060.1 downstream of the structure is to monitor the efficiency of
the structure for mitigating sediment transport.

2.0 DESIGN
2.1 General
2.1.1 Grade-Control Structure

The Pueblo Canyon grade-control structure is composed of gabion baskets with a 30-ft low-flow weir,
centered perpendicular to the stream centerline. The low-flow weir was designed to carry storm runoff
from a 5-yr storm event. An overflow weir was also incorporated into the structure to handle flow
capacities up to the 100-yr storm without overtopping the structure. The total length of the overflow,
including the low-flow weir, is 168 ft. The height of the low-flow weir crest was initially designed to be 3 ft
below the height of crest of the overflow weir and 4 ft above the stream centerline. The height of the low-
flow weir was modified to 1 ft below the height of the overflow weir at the request of NMED to induce
greater aggradation upstream of the structure. See Figure 2.1-1 and Appendix A, sheet C-200.

Since the gabion structure would be unsupported, it was designed to provide sufficient mass to prevent
slippage and overturning. The design of the structure also provides for the raising of water surface
elevations behind the structure during more frequent flood events (5-yr) such that the sediment deposition
occurs immediately upstream of the structure and yet minimizes the backwater effects of the less frequent
flood events (50- to 100-yr).

The structure design also includes buttress gabions upstream of the weir. The upstream buttress gabions
protect the main gabion structure from flow that may contain boulders, trees, and other debris. The top of
the grade-control structure was designed to direct flow onto the gabion benches below the top elevation.
Downstream buttress gabions also provide energy dissipation of flows. With flows directed to the stilling-
basin floor, energy will also be dissipated through the benches.

The upstream face of the structure was wrapped in a geotextile material to minimize the transport of fine
sediments during the early stages of operation as well as to reduce the flow of water through the
structure. The type of geotextile material was based on gradation analysis of the stream sediment. The
material was buried by backfill, using streambed material to stabilize the geotextile and to add
impermeability. In addition, a 3-in. concrete cap was applied to the low-flow and overflow crests to protect
against potential damage from scouring and debris (Figures 2.1-2 and 2.1-3).

The structure also includes a 220-ft rip-rap armored earthen berm (using New Mexico Department of
Transportation wire-enclosed Class A rip-rap) (Figures 2.1-4 and 2.1-5). The elevation of the berm is
designed to capture all flow up to the 100-yr flood once sedimentation in the channel is maximized. The
berm extends north until it ties back into a common elevation in the canyon (Appendix A).

A perforated and slotted riser pipe was constructed approximately 32 ft upstream of the structure to assist
in releasing water stored upstream (Figure 2.1-6). One side consists of removable wood boards placed in
slots. The remaining riser pipe is a perforated corrugated metal pipe (CMP) to allow water to enter the
pipe. This pipe is connected to an outfall pipe that goes through the gabion structure to the stilling basin.
The top wood board is placed at the elevation of the low-flow weir or higher to ensure that maximum
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water surface elevations are achieved to induce sediment settling. After a storm event, the perforations
on the pipe will allow dewatering behind the weir. However, if the rate of dewatering is not sufficient to
meet standards or the perforations get plugged by debris, wood boards can be removed as needed to
accelerate the dewatering process.

2.1.2  Stream Gage

The new stream gage, E060.1, was originally designed to be located within the grade-control structure.
However, during construction, the location was changed to provide more accurate measurements and to
better monitor the efficiency of the grade-control structure. The stream gage’s concrete supercritical-flow
flume design measures flow up to 350 cubic ft per second (cfs) (Figure 2.1-7). The determination of the
stream-gage location, approximately 320 ft downstream of the grade-control structure stilling basin, was
based on topographic conditions, on-site investigations, and stream geometry. The U. S. Geological
Survey (USGS) publication “Techniques of Water Resources Investigations of United States Geological
Survey,” Chapter Al4, Use of Flumes in Measuring Discharge, (Kilpatrick and Schneider 1983, 109514),
was used to develop a flume design to accommodate measuring equipment and instrumentation. The
final design, the result of the collaboration of design, construction, and environmental professionals, was
subjected to a thorough review by Laboratory and U.S. Department of Energy (DOE) personnel. Design
details and as-built information are contained in Appendix A.

2.2 Site Selection/Exploration
221 Grade-Control Structure

The grade-control structure location was chosen to meet the overall project objectives and also provide
an efficient and value-engineered structure. During the initial design process, adjustments were made to
the structure to reduce the overall length by taking advantage of existing topography.

The general area in which the structure was to be constructed was determined primarily by U.S. Army
Corps of Engineers (USACE), DOE, and Laboratory input to meet the principal objectives for the project.
During the design process, more detailed topographic information was obtained and a geotechnical
exploration was performed. The geotechnical exploration and subsequent report provided information on
subsurface soil and bedrock conditions; groundwater conditions; structure support; lateral earth
pressures; and earthwork recommendations (see Appendix B for the geotechnical engineering report).

The final site selection was based on a variety of additional factors including hydrologic/hydraulic
effectiveness, existing topography, vegetation, on-site investigations, and value engineering. Two factors
were considered as the primary focus:

e Hydraulic Effectiveness. During the modeling and design process, the positions of the structure
longitudinally along the canyon and laterally within the canyon were evaluated. Factors such as
turbulence of flow, erosion mitigation, sediment containment, and structural stability were
considered. Upstream and downstream channel conditions played a significant role in the design
based on the model analysis of the effectiveness of the proposed upstream channel aggradation.

e Existing Topography. Significant material excavation and fill were necessary to construct the
grade-control structure. Personnel and equipment access during construction and operation were
also considered. Once a preliminary structure design was complete, the gabion configuration was
fitted into the existing topography of several of the preliminary locations that were identified by field
surveys. Each potential site was then evaluated based on the amount of material to be excavated
and filled, ease of access, and position in reference to significant contour changes in the canyon.
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Once the final location was determined, an additional field visit was performed to ensure no other existing
conditions were overlooked.

2.2.2  Stream Gage

Greater accuracy in flow measurements and sediment data were factors that contributed to the choice of
a supercritical-flow flume design for the stream gage. The new stream gage measures flow up to 350 cfs.
The flume has specific dimensions, is trapezoidal in shape, and requires a 5% channel slope and a
straight approach and exit for proper operation. The distance from the structure was also an important
consideration. Location of the gage station was driven by

e channel geometry and topographic conditions, so that the approach to and exit from the flume
would be fairly straight and that minimal channel disturbance would be required to construct the
flume, and

e adistance from the structure that would allow water exiting the structure to calm before entering
the flume but would not be too far to prevent accurate sediment disposition measurements.

Appendix A provides as-built drawings of the grade-control structure and stream gage.

2.3 Hydrologic/Hydraulic Modeling
2.3.1 General

The Pueblo Canyon watershed is within the semiarid higher-elevation mountains of New Mexico and
contains an ephemeral stream system. The watershed includes areas of variable vegetation density, rock
outcrops, and urbanization. Flood-flow frequency estimates for the structure locations were based on
statistical analysis based on historical stream-gage information within the project area and the regional
USGS regression formulas (USGS 2000, 109515) and the USACE statistical computer program Hydraulic
Engineering Center Flood Frequency Analysis (HEC-FFA) (USACE 1992, 109512).

A hydrologic analysis was performed to provide design parameters for the proposed grade-control
structure. The initial analysis, performed in August 2009, was based on stream-gage data, topographic
information, a site visit, and the geomorphic and climatologic conditions of the project area. This initial
analysis was used to develop the conceptual and preliminary construction plans. Additional light detection
and ranging (LIDAR) survey data was obtained during the final phases of design. This provided a more
detailed and accurate surface model than was previously available. The new LIDAR data and final design
dimensions, which included changes to weir elevations and approach conditions, were used to run a
second analysis with the HEC River Analysis System (HEC-RAS) model (USACE 2008, 109518) in
December 2009. The results of the new model verified that the final design and as-built structure met the
original project objectives. Results of the HEC-RAS analysis are included in Appendix C.

2.3.2 Flood Frequency Analysis Results

Table 2.3-1 presents the FFA results for the Pueblo Canyon project site. The fourth column in the table is
based upon the USACE statistical computer program HEC-FFA.

The Pueblo Canyon basin is largely undeveloped, which favors the USGS regression (USGS 2000,
109515). Of the two USGS regression equation sets, Small and Rural, the USGS Small regression
equations are most appropriate, considering the basin size. The Pueblo Canyon FFA is based on
statistical analysis of a very short record base. Since the stream gage is located very near the proposed
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project location, no adjustments to the results were deemed necessary. Although the FFA results are
more conservative, the USGS Small regression results were adopted. To accommodate the uncertainty at
the high flows, a safety factor was incorporated by raising the side walls of the structure above the design
elevation required to contain the 100-yr flood.

Waltemeyer (2008, 109516) updated the regression equations and with these equations, the 100-yr peak
discharge is 2925 cfs, whereas the USGS Small value is 2740 cfs for Pueblo Canyon. Although 2,740 cfs
isused for the 100-yr design flow, 2925 cfs was checked in the HEC-RAS models. This discharge resulted
in a water surface elevation for the proposed condition that slightly encroached on the freeboard but did
not overtop the structure.

2.3.3 Development of the HEC-RAS Hydraulic Models

To determine the hydraulic effects of the proposed structures, HEC-RAS models were developed. The
HEC-RAS Version 4.0 models were initially constructed using shape (.shp) files provided by the
Laboratory. The 2-dimensional (2-D) data were then converted to 3-D data and geographic information
system techniques were used for cross-section development. Existing conditions models were
constructed and calibrated to the best extent, and water surface elevations for the 2-, 5-, 10-, 50-, and
100-yr peak-flood discharges were simulated and plotted. All subsequent models used these peak-flood
discharges. This initial model was used to develop a base design and plan for the structure. Additional
survey data were collected for the site. Based on the new data, new cross sections were prepared and
the final, revised, and refined current model was developed.

A proposed conditions model (with grade control), without accumulated sedimentation behind the
structure, was constructed, simulated, and plotted. The HEC-RAS in-line weir option was used to model
the grade-control structure. Proposed conditions models, with sedimentation, were created to simulate
the change in the streambed elevations due to anticipated long-term deposition of sediment upstream of
the grade-control structures (described in section 2.4). These three conditions—existing, grade-control
structure without sediment deposits, and grade-control structure with sediment deposits—were compared
and analyzed. Cross-section layouts, profiles, cross sections, and tabular results for each model condition
are included in Appendix C.

2.3.4  Grade-Control Structure Stilling-Basin Design

The stilling-basin length and end-sill height were determined using the USACE Hydraulic Design Chart
(HDC) Number 623 (USACE 1959, 109511) based upon the 100-yr flood. HDC 623 develops empirical
relationships between the design-critical depth of the approach flow to the height between the weir crest
and the top of the end sill in order to size the length of the stilling basin as well as the height of the end sill.

For the empirical relationship of HDC 623 to be successful, the tailwater depth beyond the end sill is
recommended to be between 1.25 to 1.67 times that of the approach flow-critical depth. For Pueblo
Canyon, the design discharge tailwater would need to be approximately 2% to 3 ft above the top of the
end sill. The HEC-RAS results showed the tailwater conditions were met.

2.3.5 Grade-Control Structure Low-flow Weir Design

A low-flow rectangular weir was sized to induce the design volumes and location of deposition in the
upstream area. The width and depth of the weir were estimated using regime equations (Copeland 1994,
109508) and assuming that the 5-yr discharge is a “channel forming” discharge, a common practice for
arid to semiarid regions. The regime width and depth dimensions for the 5-yr flood were used as initial

EP2010-0135 5 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

guides and adjusted to meet multiple objectives such as accommodating standard gabion sizes and
physical site restrictions and minimizing the structure footprint. The weir was laterally placed where the
natural thalweg of the stream is located. The height of the weir above the natural ground was determined
by examining the design deposition slope (described in section 2.4) and adjusting it vertically to maximize
deposition on the overbank sediments, safely pass the 100-yr flood above the weir, and still be a stable
structure. The initial height of the low-flow weir was 4 ft above the existing ground. To account for the
sediment placed on the upstream side of the structure, and at the request of NMED, the height of the low-
flow weir was raised by 2 ft, making the height above the existing ground elevation 6 ft, or 2 ft above the
fill elevation behind the structure. The height of the low-flow weir can be varied as described in

section 2.5.

2.4 Sediment Deposition Profile Analysis

The profile of the anticipated sedimentation behind the grade-control structure was based upon
equilibrium slope analyses (Pemberton and Lara 1984, 109509) and engineering judgment to select an
appropriate slope. The equilibrium slope is the theoretical slope that the stream would eventually reach.
This slope is projected upstream, starting at the low-flow weir notch elevation, to determine the depths
that would cover the contaminated sediments in the floodplain and the potential wetland extents. This
deposition profile was used to adjust the cross-section geometry in the HEC-RAS models to determine
the water surface elevations for the varied-frequency floods. The deposition profile predicts the water
surface profiles for ultimate conditions.

25 Adaptive Management Features
2.5.1 Adjustable Weir Crest Height

Predictions of the sediment deposition in the upstream overbank areas can vary because of variations in
the stream flow, changes in the sediment characteristics, varying equilibrium slopes, and other factors. To
enhance operational flexibility, an additional vertical column of gabions was added to the structure,
increasing the thickness of the upper weir foundation. The thicker foundation makes it possible to
increase the low-flow weir crest by progressively adding gabions or gabion mattresses up to the crest of
the 100-yr overflow. This gives opportunities to accelerate the deposition and to increase or decrease the
sediment deposition elevations in the areas upstream of the structure. The initial design crest of the low-
flow weir is 1 ft above the existing ground but can go as high as 7 ft. Any additional gabions also increase
the structural integrity of the structure.

2.5.2 Adjustable Riser Pipe

When a flow event occurs, the structure causes an impoundment of the water and allows settling of the
sediment. After the event has receded and the majority of the suspended sediment has settled, the
standing water must be released downstream. A perforated and slotted riser pipe, placed approximately
32 ft upstream of the structure, assists in these functions. The upstream face consists of removable wood
boards placed in slots, while the remainder of the riser pipe is perforated CMP. This pipe is connected to
an outfall pipe that goes through the gabion structure out to the stilling basin. The height of the riser pipe
is the same as the top of the overflow weir to allow for adjustments if the low-flow weir elevation is
increased to the height of the overflow weir. Varying the elevation of the top board enables maximum
retention of water behind the structure, inducing sediment settlement, or allows for accelerated
dewatering.
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2.6 Engineering
2.6.1 Grade-Control Structure

Since the gabion grade-control structure is unsupported and acts as a retaining structure, the gabion
design required sufficient mass to prevent sliding and overturning. The design of the structure required
raising the water surface elevations for the more frequent flood events (5-yr) such that significant
sediment deposition will now occur immediately upstream of the structure, minimizing potential backwater
effects of the rare flood events (50- to 100-yr) and ensuring the 100-yr flood does not overtop the
structure.

The 5-yr flow was used to design a low-flow weir. The 100-yr flow was used to determine the dimensions
of the rest of the structure (the overflow weir and confinement walls) and to calculate the energy
dissipation (stilling) basin dimensions and end-sill heights. A 50-yr design was considered, but since the
increase in design heights to contain the 100-yr event was small (0.5 feet or less), the design was based
upon the 100-yr peak-flood event. This resulted in a minimal increase in cost as well as provided
additional structural safety. Structural integrity of the grade-control structures, with and without saturated
sediment against the upstream face, was evaluated by a licensed structural engineer.

The structure design included additional gabions upstream of the low-flow weir. The purpose of these
gabions is to raise the flow of water approaching the weir for better efficiency; to prevent damage of the
main gabion structure and weirs from flow that may contain large rocks, trees, and other debris; and to
provide additional structural mass to prevent sliding and overturning. The lower and upper weirs direct
flow into buttress gabions downstream. These gabions dissipate flow energy and also provide additional
structural mass to prevent sliding and overturning.

The structure design is composed of gabions consisting of 6- to 9-in.-diameter rock enclosed in wire
baskets. Whenever possible, standard 3-ft x 3-ft x 6-ft gabions were used. Structure dimensions and
embedment elevations were conservatively adjusted to eliminate the need for nonstandard-size gabions.
See Appendix A for as-built drawings.

2.6.2 Stream Gage

The supercritical-flow flume is a concrete structure approximately 19 ft wide at the entrance, 15 ft wide at
the exit, 15 ft in length, and 4 ft in depth. The width of the channel downstream of the structure posed a
few challenges regarding the location of the flume. Several factors were considered in determining the
flume location, including minimal disturbance to the downstream channel, overall design and construction
costs, providing a straight channel for entrance and exit, and minimal influence on the accuracy of
instrument readings. The flume was placed 320 ft downstream of the structure.

Class A rip-rap armoring was added upstream, downstream, and along the edges of the flume to prevent
water from undermining the flume, to minimize potential accumulation of additional sediment between the
gabion structure and flume, and to protect the stream channel from potential erosion. To maintain flow
through the flume and provide accurate measurements, the Class A rip rap on the downstream is a
minimum of 4 in. below the bottom of the flume. This elevation difference allows unimpeded flow from the
flume.

Class B rip rap, made up of larger rocks, was placed upstream of the Class A rip rap at the flume
entrance to stabilize two nickpoints located between the structure and the flume and to provide protection
to the channel bank. Since Class B rip rap requires a minimum 18 in. recess into the channel, the Class B
rip rap also provides erosion protection for the channel.
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Three polyvinyl chloride (PVC) pipes are embedded into the south wall of the flume at varying heights.
The PVC pipes daylight into a CMP stilling well. As the water levels in the flume reach the pipe openings,
the water is conveyed to the stilling well. Equipment used in measuring water flow and in sample
collection is housed in and on top of the CMP. The height of the CMP was designed to keep the
equipment above the water surface in the event of a 100-yr flow event. As-built drawings are provided in
Appendix A. Equipment for collecting sampling and flow data was also installed at the stream

gage E060.1.

2.7 Permitting

The Laboratory’s Construction and Engineering group performed an internal review of the design model
and the construction documents. To comply with Section 404/401 of the Clean Water Act, applications for
Nationwide Permits 43 and 5 were filed with the NMED Surface Water Quality Bureau and the
Albuquerque District of the USACE. Section 404 regulates discharges of dredged or filled material in
waters of the United States. NMED certified the proposed discharges would not adversely affect water
quality standards under Section 401. Local municipal permitting was not required for the proposed
improvements.

A joint Notice of Intent (NOI) was submitted to the EPA by DOE and AS Horner (construction
subcontractor) for review of the proposed construction activities. Per the NOI, a stormwater pollution
prevention plan (SWPPP) was prepared and followed to ensure the use of best management practices
and ensure maximum protection of the environment during and after construction. Erosion and sediment
control measures were in accordance with NMED Watershed Protection and EPA Guidelines (EPA 2007,
109510) for stormwater pollution prevention. The protocols of the SWPPP conform to Laboratory
requirements. This plan was prepared under the direction of a certified professional in erosion and
sediment control. Designers coordinated with DOE and Laboratory environmental specialists to provide a
SWPPP that was sensitive to the environment and provided maximum protection against the offsite
transport of pollutants with particular attention to the protection of adjacent wetlands. The SWPPP will be
maintained until final stabilization criteria are met per the NOI. At that time, a notice of termination will be
submitted to close out the permitted construction activity.

2.8 Design Improvements/Deviations

The design process was relatively fluid and adaptive to the existing site conditions and Laboratory
requirements. The following were the key design changes in the project:

e Ariser pipe was designed and installed upstream of the structure to facilitate the sedimentation
upstream of the structure while providing a means for discharging retained water though the
structure. The riser pipe is adjustable so that it remains functional as sedimentation accumulates
behind the structure.

e The riser pipe elevation was increased from the height of the low-flow weir crest to that of the
overflow weir crest to allow for greater flexibility should the height of the structure increase.

e The structure was shifted to accommodate the existing topographic conditions and avoid Native
American Reservation Lands adjacent to the project site.

e A stabilized construction-access unimproved road was constructed to reduce construction time
and minimize site disturbance. This temporary road was restored to a natural state at the end of
construction activities through hydro-seeding with a Laboratory-approved seed mix.
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e A 3-in. concrete cap was added to the low-flow and overflow weirs to protect the gabions and
reduce long-term maintenance.

e Class B rip rap was added downstream of the structure to ensure that flows exiting the stilling
basin would not undermine the downstream side of the stilling-basin gabions.

e Additional Class A rip-rap stabilization was added to the southern slope upstream and
downstream of the structure to provide additional erosion protection.

e Additional fill material was deposited upstream of the structure to hasten the creation of the
wetland.

Constructability reviews by the construction subcontractor where completed before the initiation of
construction. Therefore, no significant modifications occurred during the construction process. As-builts of
the improvements detail the minor deviations (Appendix A).

3.0 CONSTRUCTION
3.1 General

Under contract with the USACE, Omabha District, Security, Disaster, Infrastructure Construction (SDIC)
multiple-award task-order contract, KBR performed general contractor services, delivering the project
using the design-build method. Construction of the Pueblo Canyon grade-control structure and stream
gage E060.1 began on October 26, 2009. The grade-control structure was completed on January 26,
2010. Construction of the supercritical-flow flume and installation of the Class A rip rap upstream and
downstream of the flume were completed on March 11, 2010. Because of freeze/thaw conditions,
installation of Class B rip rap upstream of the flume was postponed until May 3, 2010, and was completed
May 18, 2010. The entire site was seeded May 19, 2010. Appendix D presents photo documentation of
construction activities.

3.2 Safety and Health

With the guidance and approval of the Omaha District of the USACE, and the Laboratory, the design-
build contractor implemented a specific project safety plan to ensure the project met safety and health
goals. All work and reports were accomplished in accordance with the USACE Safety and Health
Requirements Manual EM 385-1-1 and Laboratory requirements. An activity hazard analysis was
conducted for each definable feature of work. Consideration was given to work tasks and steps; hazards,
concerns, and potential accidents; controls, preventive measures, and bounding conditions; reference
documents; and training and qualification requirements. As a result, there were no loss-time accidents or
incidents during the entire project.

3.3 Quality Control

With the guidance and approval of the Omaha District of the USACE, the design-build contractor
implemented a contractor quality control (CQC) plan to ensure the project met quality construction goals.
The plan was compliant with ISO 9001:2000 international quality standards and met the quality control
requirements of the contract. The project quality manager used the quality management system and CQC
plan to ensure adherence to USACE, SDIC requirements and standards.
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The design-build contractor implemented the CQC as follows:

e Assigned ultimate responsibility for quality to the project manager (PM), who delegated
responsibility to each level within the program organization, down to the individual craftsperson
and worker. Each level was responsible for application and enforcement of policy within its
respective area of authority.

e Provided a quality control supervisor who assisted the PM by administering the program and
providing an independent analysis of the quality control program’s results.

o Explained to each employee and subcontractor, through an orientation, the program, the
individual's role in it, and his or her expected contribution. A primary goal of the quality
improvement program was to promote a sense of pride in workmanship. Top management led
this program and took a strong, active part in its implementation.

o Delegated to the quality control supervisor the necessary authority, such as stop-work authority,
to make quality a viable program. This delegated authority for the quality function ensured that
deficiencies were corrected.
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Figure 2.1-1  Pueblo grade-control structure (looking north) showing
entire length of weir and 1-ft difference between overflow
and low-flow weir crests

Figure 2.1-2  Placement of concrete cap
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Figure 2.1-3  Pueblo grade-control structure (looking south).
Concrete cap on weir

Figure 2.1-4  Construction of Class A rip-rap armored earthen berm (looking north)

EP2010-0135 16 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

Figure 2.1-5 Class A armored earthen berm upon completion
(looking north)

Figure 2.1-6  Riser pipe after extension
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Figure 2.1-7 E060.1 stream-gage flume during construction
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Table 2.3-1
Pueblo Canyon Flood Frequencies
Percent Chance FFAC
Exceedance USGS Small (cfs)2 | USGS Rural (cfs)b (cfs)
0.2 (500 yr) 4690 6340 5200
1 (100 yr) 2740 3380 3570
2 (50 yr) 2060 2440 2970
10 (10 yr) 932 1,000 1770
20 (5 yr) 593 591 1320
50 (2 yr) 245 225 768

Note: Equations used for determining basin discharges were based on the following references:

a Waltemeyer, S.D., 2008. “Analysis of the Magnitude and Frequency of Peak Discharge and

Maximum Observed Peak Discharge in New Mexico and Surrounding Areas,” report prepared for
the U.S. Department of the Interior and the U.S. Geological Survey in cooperation with the

New Mexico Department of Transportation, Scientific Investigations Report 2008-5119,
Washington, D.C. (Waltemeyer 2008, 109516).

USGS (U.S. Geological Survey), October 2000. “The National Flood-Frequency Program—
Methods for Estimating Flood Magnitude and Frequency in Rural Areas in New Mexico, 2000,”
USGS Fact Sheet 055-00. (USGS 2000, 109515).

USACE (U.S. Army Corps of Engineers), May 1992. “HEC-FFA Flood Frequency Analysis, User's
Manual,” Computer Program Documentation No. CPD-13, Washington, D.C. (USACE 1992,
109512).
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GENERAL CONSTRUCTION NOTES

1. ALL ELEVATIONS REFER TQ THE NCRTH AMERICAN DATUM (1983).

2. LOCATIONS, ELEVATIONS, AND DIMENSIONS OF EXISTING UTILITIES, STRUCTURES,
AND OTHER FEATURES ARE SHOWN ACCORDING TO THE BEST INFORMATION
AVAILABLE AT THE TIME OF PREPARATION OF THESE PLANS., THE CONTRACTOR
SHALL VERIFY THE LOCATIONS, ELEVATIONS, AND DIMENSIONS OF ALL EXISTING
UTILITIES, STRUCTURES AND OTHER FEATURES AFFECTING THIS WORK PRIOR TO
CONSTRUCTION.

3. THE CONTRACTOR SHALL CHECK PLANS FOR CONFLICTS AND DISCREPANCIES
PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL NOTIFY THE OWNER'S
ENGINEER OF ANY CONFLICT BEFORE PERFORMING ANY WCRK IN THE AFFECTED
AREA.

4. THE CONTRACTOR SHALL EXERCISE EXTREME CAUTION IN AREAS OF BURIED
UTILITIES AND SHALL PROVIDE AT LEAST 48 HOURS NOTICE TO THE VARIOUS
LUTILITY COMPANIES IN ORDER TO PERMIT MARKING THE LOCATIONS OF EXISTING
UNDERGROUND UTILITIES IN ADVANCE OF CONSTRUCTION.

5. ANY WELLS DISCOVERED DURING EXCAVATION, EARTHMOVING OR CONSTRUCTION
MUST BE REPORTED TO THE APPROPRIATE GOVERNMENTAL AGENCY OFFICE
WITHIN 24 HOURS OF DISCOVERY.

6. IT IS THE CONTRACTOR'S RESPONSIBILITY TO BECOME FAMILIAR WITH THE PERMIT
AND INSPECTION REQUIREMENTS OF THE VARIOUS GOVERNMENTAL AGENCIES.
THE CONTRACTOR SHALL SCHEDULE INSPECTIONS ACCORDING TO AGENCY
INSTRUCTION.

7. ALL SPECIFICATIONS AND DOCUMENTS REFERRED TO SHALL BE OF LATEST
REVISIONS AND/OR LATEST EDITION.

8. ALL WORK PERFORMED SHALL COMPLY WITH THE REGULATIONS AND ORDINANCES
OF THE GOVERNMENTAL AGENCIES HAVING JURISDICTION OVER THE WORK.

8. CONTRACTOR SHALL SUBMIT FOR APPROVAL TO THE OWNER'S ENGINEER SHOP
DRAWINGS ON ALL PRECAST AND MANLUFACTURED ITEMS PRIOR TO ORDERING
MATERIALS. FAILURE TO OBTAIN APPROVAL BEFORE INSTALLATION MAY RESULT IN
REMOVAL AND REPLACEMENT AT CONTRACTOR'S EXPENSE.

10. AT LEAST 3 WORKING DAYS PRIOR TO CONSTRUCTION THE CONTRACTOR SHALL
NOTIFY THE OWNER AND APPROPRIATE AGENCIES. NOTIFICATION SHALL INCLUDE
THE CONTRACTOR'S NAME, STARTING DATE, PROJECTED SCHEDULE, AND OTHER
INFORMATION AS REQUIRED. ANY WORK PERFORMED PRIOR TO NOTIFYING THE
OWNER OR WITHOUT AGENCY INSPECTOR PRESENT MAY BE SUBJECT TO REMOVAL
AND REPLACEMENT AT THE CONTRACTOR'S EXPENSE.

11. ALL DISTURBED AREAS WITHIN PUBLIC RIGHT-OF-WAY ARE TO BE RESTORED TO
QORIGINAL CONDITION OR BETTER.

12, THE CONTRACTOR IS RESPONSIBLE FOR THE REPAIR AND/OR REPLACEMENT OF
ALL PROPERTY, ABOVE AND BELOW GROUND, AFFECTED BY THIS WORK. AlL
PROPERTY SHALL BE RESTORED TO A CONDITION EQUAL TO OR BETTER THAN
EXISTING CONDITIONS BEFORE CONSTRUCTION COMMENCED UNLESS
SPECIFICALLY EXEMFTED BY THE PLANS. ADDITIONAL COSTS ARE INCIDENTAL TO
CTHER CONSTRUCTION.

13. ALL DISTURBED AREAS ASSOCIATED WITH CONSTRUCTION, WHICH ARE NOT TO BE
SODDED, ARE TO BE SEEDED AND MULCHED TO THE NEW MEXICO DEPARTMENT OF
TRANSPORTATION STANDARDS AND MAINTAINED UNTIL A SATISFACTORY STAND OF
GRASS ACCEPTABLE TO THE OWNER HAS BEEN OBTAINED. ANY WASHOUTS,
REGRADING, RESEEDING, GRASSING, AND OTHER EROSION WORK REQUIRED, WILL
BE PERFORMED BY THE CONTRACTOR/SUBCONTRACTOR UNTIL THE SYSTEM IS
ACCEPTED FOR MAINTENANCE BY THE OWNER.

15. AS-BUILT DRAWINGS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR RECORDING
INFORMATION ON A SET OF THE APPROVED PLANS CONCURRENTLY WITH
CONSTRUCTION PROGRESS. WITHIN TWO (2) WEEKS FOLLOWING FINAL INSPECTION
THE CONTRACTOR SHALL SUBMIT ONE (1) SET OF AS-BUILT DRAWINGS TCO THE
ENGINEER. THE FINAL RECORD DRAWINGS SHALL COMPLY WITH THE FOLLOWING
REQUIREMENTS:

A. DRAWINGS TO BE LEGIBLY MARKED TO RECORD ACTUAL CONSTRUCTION.

B. DRAWINGS SHALL SHOW ACTUAL LOCATION OF ALL UNDERGROUND WORK.

C. DRAWINGS SHALL CLEARLY SHOW ALL FIELD CHANGES OF DIMENSION AND
DETAIL INCLUDING CHANGES MADE BY FIELD ORDER OR BY CHANGE ORDER.

D. DRAWINGS SHALL CLEARLY SHOW ALL DETAILS NOT ON ORIGINAL CONTRACT
DRAWINGS BUT CONSTRUCTED IN THE FIELD. ALL EQUIPMENT AND PIPING
RELOCATION SHALL BE CLEARLY SHOWN.

E. LOCATIONS OF ALL FEATURES SHALL BE SHOWN.

F. DRAWINGS TO BE SIGNED AND SEALED BY A LICENSED SURVEYOR.

16. ALL CONCRETE STRUCTURES SHALL BE MADE OF 3000 PSI CONCRETE PER DOT
STANDARD SPECIFICATIONS UNLESS OTHERWISE NOTED ON THE PLANS.

SITE CLEARING PREPARATION NOTES

1. THE CONTRACTOR I TO PREPARE THE SIME PRIOR TO BEGINNING
INFRASTRUCTURE CONSTRUCTION IN ACCORDANCE WITH SOILS TESTING REPORT.

2. CONTRACTOR SHALL CLEAR AND GRUB ONLY THOSE PORTIONS OF THE SITE
NECESSARY FOR CONSTRUCTION. DISTURBED AREAS WILL BE SEEDED, MULCHED,
OR PLANTED WITH OTHER APPROVED LANDSCAPE MATERIAL IMMEDIATELY
FOLLOWING CONSTRUCTION.

3. THE TOP 4" TO 6" OF GROUND REMOVED DURING CLEARING AND GRUBBING SHALL
BE STOCKPILED AT A SITE DESIGNATED BY THE QWNER TQ BE USED FOR
LANDSCAPING PURPOSES, UNLESS OTHERWISE DIRECTED BY THE OWNER.

4, ALL CONSTRUCTION DEBRIS AND OTHER WASTE MATERIAL SHALL BE DISPOSED OF
OFF-SITE IN ACCORDANCE WITH APPLICABLE REGULATIONS.

5. CONTRACTOR TO OBTAIN ALL NECESSARY PERMITS AND APPROVALS PRIOR TO
BEGINNING WORIK.

8. THE LOCATION OF ALL EXISTING UTILITIES SHOWN ON THE PLANS HAVE BEEN
DETERMINED FRCM THE BEST INFORMATION AVAILABLE AND ARE GIVEN FOR THE
CONVENIENCE OF THE CONTRACTOR/SUBCONTRACTOR. THE ENGINEER ASSUMES
NO RESPONSIBILITY FOR ACCURACY PRIOR TO THE START OF ANY CONSTRUCTION
ACTIVITY. IT SHALL BE THE CONTRACTOR'S/SUBCONTRACTOR'S RESPONSIBILITY
TO NOTIFY THE VARIOUS UTILITIES AND TO MAKE THE NECESSARY ARRANGEMENTS
FOR ANY RELOCATIONS OF THESE UTILITIES WITH THE OWNER OF THE UTILITY.
THE CONTRACTOR/SUBCONTRACTOR SHALL EXERCISE CAUTION WHEN CROSSING
ANY UNDERGROUND UTILITY, WHETHER SHOWN ON THE PLANS OR LOCATED BY
THE UTILITY COMPANY. ALL UTILITIES WHICH INTERFACE WITH THE PROPOQSED
CONSTRUCTION SHALL BE RELOCATED BY THE RESPECTIVE UTILITY COMPANIES
AND THE CONTRACTOR/SUBCONTRACTOR SHALL COOPERATE WITH THE UTILITY
COMPANIES DURING RELOCATION OPERATIONS. ANY DELAY OR INCONVENIENCE
CAUSED TO THE CONTRACTOR/SLBCONTRACTOR BY THE VARIOUS UTILITIES SHALL
BE INCIDENTAL TO THE CONTRACT AND NO EXTRA COMPENSATION WILL BE
ALLOWED.

7. ALTHOUGH NOT ANTICIPATED, THE LOCATION OF ANY EXISTING UNDERGROUND
UTILITY LINES, WELLS OR OTHER BURIED PIPING OR STRUCTURES ASSOCIATED
WITH PAST SITE USE WITHIN THE CONSTRUCTION AREA SHQULD BE ESTABLISHED
PRIOR TO CONSTRUCTION. PROVISIONS SHOULD THEN BE MADE TO RELOCATE
ANY INTERFERING UTILITY LINES WITHIN THE CONSTRUCTION AREA TO
APPROPRIATE LOCATIONS. IN THIS REGARD, IT SHOULD BE NOTED THAT IF
ABANDONED UNDERGROUND PIPES ARE NQT PROPERLY REMOVED QR PLUGGED,
THEY MAY SERVE AS CONDUITS FOR SUBSURFACE EROSION, WHICH
SUBSEQUENTLY MAY RESULT IN EXCESSIVE SETTLEMENTS.

8. SITE CLEARING, GRUBBING AND DEMOLITION SHALL INCLUDE THE REMOVAL OF
TREES, GROUND BRUSH, ORGANIC SOILS, ROOT MATS, EXISTING STRUCTURES,
PAVEMENT, UTILITIES OR OTHER DELETERIOUS MATERIALS ENCOUNTERED.
CLEARING AND GRUBBING SHALL BE REVIEWED BY THE OWNER'S REPRESENTATIVE
PRIOR TO BEGINNING CONSTRUCTION AT THE SITE. AS A MINIMUM, THE CLEARING
OPERATIONS SHALL EXTEND AT LEAST § FEET BEYOND THE BUILDING PERIMETERS.
ANY EXCAVATIONS OR CAVITIES FORMED BY THE REMOVAL OF ORGANIC MATERIAL,
GROUND BRUSH OR STUMPS SHOULD BE FILLED WITH CLEAN, COMPACTED
STRUCTURAL FILL.

GRADING AND EROSION CONTROL NOTES

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING EXCAVATIONS
AGAINST COLLAPSE AND WILL PROVIDE BRACING SHEETING OR SHORING AS
NECESSARY. TRENCHES SHALL BE KEPT DRY WHILE PIPE AND APPURTENANCES
ARE BEING PLACED. DEWATERING SHALL BE USED AS REQUIRED.

2. CONTRACTOR IS TO PROVIDE EROSION CONTROL BARRIERS (HAY BALES OR
SILTATION CURTAIN) TO PREVENT SILTATION OF ADJACENT PROPERTY, STREETS,
STORM SEWERS, WATERWAYS, AND EXISTING WETLANDS PER THE CONSTRUCTION
DRAWINGS. IN ADDITION, CONTRACTOR SHALL CONSTRUCT A TEMPORARY
CONSTRUCTION EXIT (SEE DETAILS) IN AREAS WHERE CONSTRUCTION RELATED
TRAFFIC 1S TO ENTER AND EXIT THE SITE. IF, IN THE OPINION OF THE OWNER'S
REPRESENTATIVE OR GOVERNMENTAL AGENCY THAT EXCESSIVE QUANTITIES OF
EARTH ARE TRANSPORTED OFF-SITE EITHER BY NATURAL DRAINAGE OR BY
VEHICULAR TRAFFIC, THE CONTRACTOR IS TC REMOVE SAID EARTH TO THE
SATISFACTION OF THE OWNER'S REPRESENTATIVE AND/OR GOVERNING OFFICIALS,
SEE SWPPP NARRATIVE FOR ADDITIONAL INFORMATION.

3. IF WIND EROSION BECOMES SIGNIFICANT DURING CONSTRUCTION, THE
CONTRACTOR SHALL STABILIZE THE AFFECTED AREA USING SPRINKLING,
IRRIGATION, OR OTHER ACCEFTABLE METHODS.

4. THERE IS TO BE NO DISCHARGE (I.E. PUMPING, SHEET FLOW, SWALE, DITCH, ETC.)
INTQ EXISTING DITCHES OR CANALS WITHOUT THE USE OF SETTLING PONDS. IF THE
CONTRACTOR DESIRES TO DISCHARGE INTO THE EXISTING DITCHES OR CANALS A
SETTLING POND PLAN PREPARED BY THE CONTRACTOR MUST BE SUBMITTED TO
AND APPROVED BY THE OWNER'S REPRESENTATIVE AND APPROPRIATE
GOVERNMENTAL AGENCY PRIOR TO CONSTRUCTION.

GRADING AND EROSION CONTROL NOTES (CONT'D)

5. ANY VEGETATION FROM CLEARING/GRUBBING SHALL BE DISPOSED OF OFF-SITE.

8. SITE CONDITIONS
A. DP CANYON. SURFACE SOILS CONSIST OF SILTY SANDS (SM) TO A DEPTH OF
ABOUT 3 TO 4 FEET, VOLCANIC TUFF BEDROCK WAS ENCOUNTERED BELOW
THE SILTY SAND AND EXTENDED DOWN TO THE DEPTH OF BORING
TERMINATION (APPROXIMATE 15 FEET). TUFF BEDROCK VARIED FROM
NON-WELDED TOQ STRONGLY WELDED.

B. PUEBLO CANYON. SURFACE AND SUBSURFACE SOILS CONSIST OF WELL
GRADED SAND WITH SILT AND GRAVEL (SW-SM), POORLY GRADED SAND WITH
GRAVEL (SP), SILTY SAND (SM), AND SANDY SILT (ML) TO THE FULL DEPTH OF
EXPLORATION (SEE SQILS REPORT)

7. IT IS ANTICIPATED THAT SHALLOW EXCAVATIONS IN SOME AREAS FOR THE
PROPOSED CONSTRUCTION CAN BE ACCOMPLISHED WITH CONVENTIONAL
EARTHMOVING EQUIPMENT. HOWEVER, VERY HARD BEDROCK MATERIALS, AND
AUGER REFUSAL MATERIALS WERE ENCOUNTERED AT DEPTHS RANGING BETWEEN
2 AND 3 FEET BELOW EXISTING GROUND SURFAGCE. BASED UPON THE BORING AND
TEST PIT DATA, THIS CONDITION APPEARS TO BE ASSOCIATED WITH THE DP
CANYON SITE. DIFFICULT EXCAVATION TECHNIQUES MAY BE REQUIRED IN THIS
AREA DEPENDING ON THE FINAL EXCAVATION DEPTHS. CONTRACTOR SHOULD
REVIEW THE DATA AND INFORMATION CONTAINED IN THE GEOTECHNICAL REPORT
TO DETERMINE THE APPROPRIATE EQUIPMENT REQUIRED TOQ ADVANGE THE
EXCAVATIONS TO CONSTRUCTION DEPTHS.

8. SUBGRADE PREPARATION: EXPOSED AREAS WHICH WILL RECEIVE FILL OF THE
INITIAL COURSE OF THE GABION STRUCTURE, ONCE PROPERLY CLEARED, SHOULD
BE SCARIFIED TO A MINIMUM DEPTH OF 10 INCHES, CONDITIONED TO NEAR
OPTIMUM MOISTURE CONTENT, AND COMPACTED.

9. FILL MATERIALS AND PLACEMENT: GENERALLY, CLEAN ON-SITE SOILE OR APPROVED
IMPORTED MATERIALS MAY BE USED AS FILL MATERIAL {IF APPLICABLE) FOR THE
SITE. THE FILL MATERIALS SHOULD CONFORM TO THE FOLLOWING:

PERCENT FINER BY WEIGHT
GRADATION ASTM £136)
g
3
NQ. 4 SIEVE
NQ. 200 SIEVE
o LIQUID LIMIT

® PLASTICITY INDEX.

FILL LIFTS SHOULD NOT EXCEED 10 INCHES LOOSE THICKNESS. IMPORTED SQILS
SHOULD BE COMPACTED WITHIN A MOISTURE RANGE OF OPTIMUM 3 PERCENT
ABQVE OPTIMUM IF THE MATERIALS HAVE A Pl OF 5 OR MORE. ON-SITE SOILS AND
IMPORT SQILS THAT HAVE A Pl OF LESS THAN 5 SHOULD BE COMPACTED WITHIN A
MCISTURE RANGE OF &3 PERCENT OF QPTIMUM MOISTURE CONTENT.

10. DISTURBED AREAS, NOT DESIGNATED TO RECEIVE OTHER PERMANENT COVER,
SHALL BE SEEDED IN ACCORDANCE WITH SECTION 6322 OF THE NEW MEXICO
DEPARTMENT OF TRANSPORTATION (NMDOT) STANDARD SPECIFICATIONS FOR
HIGHWAYS AND BRIDGES.

11, PROVIDE TEMPORARY TRAFFIC CONTROL DEVICES, AT PUEBLO CANYON, IN
ACCORDANCE WITH NMDOT STANDARD SPECIFICATIONS FOR HIGHWAYS AND
BRIDGES SECTION 702.

12. CONTRACTOR SHALL SUBMIT NPDES NOTICE OF INTENT (N.Q.L) A MINIMUM COF 7
DAYS PRIOR TO BEGINNING WORK.

13. CONTRACTOR SHALL SUBMIT NPDES NOTICE OF TERMINATION {N.Q.T.) WITHIN 30
DAYS OF CONSTRUCTION COMPLETION.

Druefng Nome: \\SARFSO1\COM

User Nome: 22180

101 Arthur Andersen Parkway, Suite 260
Sarasota, Florida 34232
Ph. (941) 378-0272

530 West Cypress Street, Suite 200, Tompa, FI 33607
FEPR Certificote of Authorization No. 24

Post Buckiey Schuh & Jemigan, Inc.. d/b/c PBSA&J K E n

CLIENT PROJECT

TASK

LOS ALAMOS NATIONAL

LOS ALAMOS NATIONAL

GENERAL NOTES

LABORATORY

LABORATORY

LOS ALAMOS, NM

GRADE CONTROL STRUCTURES

ORIGINAL DATE: _0B/24/09

REVISIONS: 7

JOB No. 190005632
pATE___10/13/2008

DESIGNED _DTW
PE RMP

CHECKED __MT
oc NS

3 R
a

SHEET C-001




0/13/2009

JOB NO 1100005532
DESIGNED DT/

RMP

IMT

MS
SHEET C-101

PE
CHECKED

DATE.

ELECTRIC

LINE

EXISTING

HIGH WATER
MARK (OHWM)

EXISTING GAS LINE

10
1
12

ORIGNAL DATE: _0B/24/09

REVISIONS:

PUEBLO CANYON
EXISTING CONDITIONS

TASK

S.R. 502

LOS ALAMOS NATIONAL
LABORATORY
GRADE CONTROL STRUCTURES

PROJECT

» NM

LABORATORY

LOS ALAMOS NATIONAL
LOS ALAMOS

CLIENT

s

- E0B0 STREAM GAGE

TO BE RELOCATED

CROSS-SECTION
STATIONING BASELINE

1S

KBR

A 33607

Suite 260
Tampa,
24

Florida 34232

Ph. (941) 378-0272
Post Buckiey Schuh & Jemigan, Inc,. d/b/c PBS&)

5300 West Cypress Street, Suite 200
FBPR Certificate_of Authorization No.

=
£
£
=
5
-
-]
£
=]

Sarosota,

CairSNOLIGNDD MISDE WOANK TIEENd — 11-0\uniing ogeny 3

MOONIOSRIVSYY, suny Bumng
oalzz suoy sen




User Norme: 22150

0 __ 3080 120' 180°
1" = 50'—0" '
DISTURBED AREAS
STRUCTURE 0.724 ACRES
ACCESS ROAD 0.583 ACRES
| PORROW MATERIAL | 0.252 ACRES
FILL MATERIAL 0.129 ACRES
LAYDOWN AREA 0.076 ACRES
TOTAL 1,728 ACRES
FILL WITHIN OHWM
IMPACT AREA1 0.158 ACRES
IMPACT AREA 2 0.044 ACRES

CROSS-SECTION
STATIONING BABELINE
(MYP.)

Moy 08, 20 - 117mn

gty
T e I
LT

& - g~
A = 1) %
Vot b ol

"

M‘x.:"

-
o
L.

¥ ot oy ey —
.

e

Drasing Mermsc \\SARFIOTA\COUMOMY KICDOSEAZ Lus Marmow'\Ascesd [roviag\DP & Puskia Canyor\C-102 ~ PUEELD CANYON INERALL TH AEAL Sy

101 Arihur Adersen Parloray, Suile 260 i : ﬁ{”;"“‘ &%
S ot o2 K E n LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL PUEBLO CANYON ; ; DESouED M
T LABORATORY LABORATORY OVERALL SITE PLAN : w crokm T
00 Rk e B 0 s £/ S LOS ALAMOS, NM GRADE CONTROL STRUCTURES WITH AERIAL s 2 SHEET C-102




User Nome: 22100

Moy 05, 2010 - &Xpm

& Pusblo Comyon\C~103 ~ PUEBLD CANYON STTE PLWN.dwy

e e
PROPOSEDg—,

CONSTRUCTION “%u—.

APPROXIMATE

o i T TOE OF SLOPE

b

- CROSS-SEGTION
( STATIONING
BASE LINE (TYP.) L

~830E - 16" CMP WITH,
_ 38" CMP RISER PIPE

) '

LO\C.ATION

— STA: 5+79.04

1"\ PROPOSED STRUCTURE

ORDINARY HIGH
WATER MARK
. (OHwm)

0

0

ag' 120

1" = a0'—0"

A
R

. _\\\

N. COORDINATE FINAL
LOCATION WTH LANLPERSONNEL.
o :

i

+0.365 ACRES
+812CY

NOTE; CROSS SECTIONS TAKEN
;. EVERY 100FT FOR HEC-RAS MODEL °*
.= WITH ADDITIONAL SECTIONS TAKEN
2 AT STRUCTLRE LOCATION.

——

Druaing Nome: Y} SARFSO1A\COM

101 Arthur Andersen Parlway, Suite 260
Sargsota, Floride 34232
Ph. (941) 378-0272

Post Buckiey Schuh & Jemigan, Inc,. d/b/c PBS&)
5300 West Cypress Street, Suite 200, Tompa, FI 33607

FBPR Certificate of Authorization No.. 24

TASK

ORIGNAL DATE: _0B/24/09

REVISIONS: 7

LOS ALAMOS NATIONAL

LOS ALAMOS NATIONAL

PUEBLO CANYON

JOB No. 190005632
pATE___10/13/2008

LABORATORY

LABORATORY

ENLARGED SITE PLAN

LOS ALAMOS, NM

GRADE CONTROL STRUCTURES

DESIGNED _DTW
PE RMP

CHECKED _MT
oc NS

S R
a

SHEET C-103




20 40 80 120°
---- 1

1° = 40'-0"

DISTURBED AREAS

EARTHEN
p——i

BERM

STRUCTURE

0.724 ACRES

AGCESS ROAD

0.583 ACRES

: ] BORROW MATERIAL | 0.252 ACRES

FILL MATERIAL 0.129 ACRES
LAYDOWN AREA 0.076 ACRES
TOTAL 1.729 ACRES

FILL WITHIN OHWM
IMPACT AREA1| 0.158 ACRES
) IMPACT AREA 2| 0.044 ACRES

) / . APPROXIMATE—",
¢ s T TOBQF SLOPE —

L_f:) IY.\ \.\\‘ ) "\‘\ % . ) ;
. N TR \ e LIRS I e o TOTAL 0.202ACRES
|~ ' —LIMITS OF DISTURBED AREAS. S wi T —
‘ ) W, S 7~ DISTURBED AREAS TO BE STABILIZED WITH i st
: ’ / = N ~,  PE ENT VEGETATION PER SWPPP/ e N
J L VRS st T
It r'" \\ \\‘. —\‘ \-\ I‘-. i

¥ 71\ pkOPOSED STRUGTURE | kN

s -~
| s ) s

™y
- CROSS-SECTION
[ STATIONING
‘BASELI

g

‘ STONE
|- | CHECK DAM
il e

~~BORROW AREA
" MAX 3:1 SLOPES WITHIN
BORROW AREA

May 08, 2010 - 10:23m

— | Y N
CONSTRUGTION

b ) .
EXIT 5

(1 Ysurrence

.
e

) 4

LEGEND

INDICATES DIRECTION OF
SURFACE RUNOFF

& Pusblo Comyon'\S—100 — PUEBLD CANYON SWPPP SITE MAP.dwy

1. ALL AREAS WITHIN THE CONSTRUCTION LIMITS WILL
BE DISTURBED.

2, MAXIMUM SLOPES, IN DISTURBED AREAS, SHALL BE

3:1 EXCEPT BERMED AREAS BEING STABILIZED WITH

GABION MATTRESSES WHERE MAT SLOPE SHALL BE

Druelrg Home: \\SARFSO1\COMI

User Name: 22180

21,
£ A
\
: TASK ORIGINAL DATE: _08/24/09 ¢ JOB No. 100005632
101 Arthur Ar[dersen Parkway, Suite 260 REVISIONS: 7 DATE. 10/13/2009
o LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL PUEBLO CANYON ! . T
e S e T T LABORATORY LABORATORY EROSION CONTROL PLAN |2 n i
B8 ol i S e 0 e 1 LOS ALAMOS, NM GRADE CONTROL STRUCTURES : 1 SHEET C104




User Name: 22180

a1l a3l 21 | g |
B | |
oW FLOW WEIR [ = = = —p— TOP OF STRUCTURE ELEV=6345" g‘;ﬁ%’gmﬁ i 2 i 5 i L i
e N R CrT T RREEe
] _:.ow;. ifngu. \__* | 7:7 j|L N |;;| : 1 : |: j CoREee % __EL_EI!=_E§4_2'____________—_| _ _J_ - \_ _| . o GABION\ TOP OF STRUCTURE ELEV=6345'
//\//;\/-/_/\///\///E\/Z/\/ S L] | | — ELEv=sasw QEE%I;MATE e ELEV_si‘ =T \\\//g?gK% — OVERFLOW GABION ELEV=5342'
SIS o mony N | RO ik ke £ 5| VARG I,
NN g;gg‘/\\\z»gf L I I, ! VNN S o S S A
' N0 \ =W, 000 A T ST FiNisHED GRADE LA SOGRLEK A R IR X
; 0. 010 0= ). L X, A N N N A N S A N N N N N NN E NN AN
NN coonsg A NS Y R ARIRRRRRERIRIRE | R% W RN P
NAIE R SSBECN IR s A SN G SIS | R AR
’ A - > \// 3}9}3'3@/9\5!9}\//\ STILLING BASIN /\//\//\//>/f AR R A /\\\/\\/\\//\\{/\// QA AT S fat oD //,.///;///\///{/// Y
¢ /< XL ¢ \\/<\\/ /\\>/\\/ <\\//\\//\\\//\\/\\\/<§°,Q,B£;‘ s-muc-rum;<\\/ <\\/ X SRSV ARCAL AN AN ANSAANA
PR N Y NN S N R P T B A WP B SRS
/8 SECTION B-B 1 3
oSl e e oo SEGHON - ol SECTION D-D
T T /] P TN
\\ \\\ \\\ \\ \\ \ 'k\ ‘\ { / f/; / //f /f" / /l j / //‘
\\ \\ I\\\ \\ \\ \\ \\ ‘\ \\ ,/ (?EE ?ﬁﬁr;HFI‘EIEE%E)/N_) P / ?QVZ
l“ : i "‘ ‘\\ \\ \ f ! if f / h '\//
? } \l‘ \L\\ \i : } l] \\ \\ t\ L F‘ f!az|_|:_1l’su ch ‘f / ] A ‘. /’,ﬂ\ I‘\\\ . 5 0 20' 3
| o | Jﬁ / \ ;f ¥ | f £ HORIZONTALLY, - N ﬁ.// e :1IU
/ & | ,J o I \\ | \w | 'j [ / / Tc\n\ X THAT JOINTS ARL STAGGERED, " WEN\SERE// \ 1= 1000
S I S / ;o %y
/ / £ ! | Lo &,’ ‘ "y
| & J i !
%

é .
: ’ s
5 2 { \\
- 48 5 +220'
L ‘\H\ _
" \\ w
P — - EARTHEN BERM—
: SRR S
g i -
: I S
b —g \'“——__

g \ 0 T
g gy —
g } ol
;i l e
| | | T —
! T — T
5 | : | ! | “ !

"‘ 1 | "‘_‘_‘ "“‘ \ \

Ly VN s \

.“ |\ “ k‘. ."'.‘ -\. \\ o ~ ) L\
. LN &(‘“ PUEBLO CANYON GABION PLAN-VIEW Y / 7N %,

s Y SCALE: 1"=1¢ \
s N \, (o2 ( ' N | | k!
CLIENT PROJECT

; e - A— o ek
] s K E n LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL PUEBLO CANYON (EHITRSEREEE e | o
¥ o i S s oo i i LABORATORY LABORATORY CROSS SECTIONS 3 0 - e -
] e LOS ALAMOS, NM GRADE CONTROL STRUCTURES . 2 SHEET C-200




loy 05, 2010 — B:dbgm

\DP & Pusblo Comyun\C—20 — C-207 — PUEBLG CANYON CROSS SECTIONS.dwyg

Druefng Nome: \\SARFSO1\COM

User Nome: 22180

------------- - 12 o 18 o a0 S 120!
~~~~~~~~~~~~~~~ . [ T T ST
HHHHHH 5 Seae o ELEV-EHS /_3'xa'xs' GABION CABION LOW FLOW
a7 0500 -l N 3" CONCRETE CAP* WEIR ELEV=8341' S—
o S = T T / I S W TR PR Tl el it Talt ettt el sttt TeC Tt Tt St | S
75 ‘\" P -0 —L _—_.—""—- | B N B et ik bl b omdes St ke bt it b et ] |
{ & *‘---,___H:‘- L “---—---_‘—____. 8:5= ) ELEV=6333
ELEV=8332 =
MIN. \ id
1
MAINTAIN MINIMUM 2-FT N
EMBEDMENT FOR GABIONS Ll
Z
* CAP LOW FLOW AND OVERFLOW WEIR WITH MIN. 4,000 PSI O SHALL BE -l
COICTET: SUREDDSD & NTOTOP AN OV vy T
BROWN #6804 (OR APPROVED EQUAL) PER MANUFAGCTURER'S {TYPICAL) Q
INSTRUCTIONS. =
<
=
- a8 -
w1 e TOP OF BERM
T A A AN A A AR A
! NSRS
s S A A AT LI NN NINININIANINZNPNININING NN SN NN NS AN
=8 i |y —-----____,‘:_\__ i= e e e e
\ \ S
2 FT OFFSET EXISTING GRADE ')
-— {MAINTAIN MIN. FXIXE GABION ~
I 2 EMBEDMENT) B
b &
L LLI -
Z < |
- — W
T I T
O o0
= = w
< < u
= /2 PUEBLO CANYON GABION CROSS SECTION A-A =W
C-200[C201 SCALE: 1°=5
CUENT PROJECT TASK ORGNAL DATE: _0B/24/09 , OB No. 100005632
101 At Andersen Porkway, Sue 260 REVISIONS: z DATE. . 10713/2008
ﬁ:’"?m) F;‘;'gd_"o;;zm K E n LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL PUEBLO CANYON ! : E?’G"m—éﬂ,ﬁ—
Pt Bk S & i, v, /e P LABORATORY LABORATORY CROSS SECTIONS : » gﬂECKED —',5‘2
o T e, S 2 e B W LOS ALAMOS, NM GRADE CONTROL STRUCTURES 5 12 SHEET C-201




oy 05, 2010 — B:dépm

\DP & Pusblo Comyun\C—20 — C-207 — PUEBLG CANYON CROSS SECTIONS.dwyg

Druefng Nome: \\SARFSO1\COM

User Nome: 22180

PROPOSED EARTHEN BERM
— Y e /_ ELEV = 6345'
Sl TORRERERL o d T
I 7"7"7'/7"”7"7"7'_/7"”7"7"7'/7"”7"7"7'/7"”7"7"7' 7"”7"7"7'/;
] = -
LTI L
ow O
- L =
< ] <
= =
MATCH EXISTING
PROPOSED EARTHEN BERM GRADE ELEV = 6345
/_ ELEV = 6345 \ ________
==i _____________________________
N SN GRS Y/’Y/’\'//W"\f\; R R R R A R R R R R R R A A a7
T A A A A A A A A A A A A A A A A A A A AN A AN AN AN AN A
N R LGNGO L g
L
<
—
L
=
<
= / o\ PUEBLO CANYON GABION / EARTHEN BERM CROSS SECTION C-C
c-zoo|c-202 SCALE: 1"=5'
FILTER FABRIC |___ ¥ ___| §" THICK GABION MATTRESS PER NMDOT STANDARDS
FLOW DIRECTION —=
21 SLOPE (TYR) 3:1 SLOPE (TYP)
*DIVERSION CHANNEL- / SEED AND
/ STABILIZE (\;AI\::\ECS)
e i | e
Y i 5 e e iy, — b
Bl A T T T e T = T
T [ i g e e e e e s e s e e
*DIVERSION GHANNEL WILL 'I;_: il=]lz ‘lIt\ulzmzmzmzmzmzmzmzm;ﬂ =l =!
BE SIZED TO PROVIDE FILL — = =] \:| ‘ ‘:| ‘ ‘:| ‘ ‘:| ‘ ‘:| ‘ ‘:| ‘ —
FOR BERM. COMPACT FILL MATERIAL R EXIETING GRADE
pENsTY PERASMOe (1) EARTHEN BERM TYPICAL DETAIL
SCALE: NTS
101 Arthur Andersen Porkway, Suite 260 e RO = EE\I}I;E‘I’TS#SDATE B A SgB W 11(? u?é)sgosgg
T K E n LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL PUEBLO CANYON ! . Desicher. o —
S S e T LABORATORY LABORATORY CROSS SECTIONS ; s )
B30 ek ey S e 2, Ve, 0 SO0 LOS ALAMOS, NM GRADE CONTROL STRUCTURES 5 12 SHEET C-202




T ¥ DN UDRUCUGMIY J0 BN AdRd
oog Em_l_m .ﬂ” 5 wmm DI—IODII—lw JOII—IZOO moém Ez wozé mOJ 0o |4 'DOME 0T NG ey sl e 000
sH B ¥ M¥ERd 09/ ~'au) ‘woBuse 5 yryag fBpang jang
— W GO o € AHOLYHOavY1 AHOLIVHOgY1
% ; a TYNOILLYN SCWVIY SOT TYNOILYN SOAVYTY SO1 ELE0-LE {#8) "id
S E—— . ; S7Iv13d TWH3INID B
Bz/rijor A £ ~SHOKIY 097 oung “ADspDg LGRISPAN NN LOL
7950000, 'ON BOP & S0/ ve/g0 VO WNREO b | 1oaroed| ITelge)
EDED
2IN TTVOS Sm.o_nc-.u
{LOGNIN) TIV13ad L3ysSva Nolgvo '+ /
z 40 | 17308 Z/1—-60—Z09
B e T it I D zﬁéa WL g RINESI STTALS HSIW F18VL43D0V IWDIdAL 13XSVYd NOIavo L3NSYE NOlgyo
¥30F P i W L he] JgNISSY IV3IdAL d0O LNOAY] Iv1d IvDIdAL
STIHIIVA HSaN Qad1dm SETHIIVAW HSIA OIISIML R
SVLIA L3INSYE n--lhw]._.l@ulhﬂ.].\v//
NOIAYD \I::z_z_: Vil 800 R e T R e
| = 'CITTIM 4O OILSML e el
INIMVUT QAVAINVLS / | — 3 A HSIH SN
NOILYIHOdSNYYL 40 ININIYvdIC ! ] ! NOvsH
0JIX3IN_ MIN N N ; _
(S30IL0N_3I5NYHD Ho) SNOSIRaH N, ! § o
NOLLd 10530 [ A8 AW [ 3o [ oM m _._.. .ﬂw
(EL 4o 8 g = ] 03LTINW0D WML aoss A Le | T a TINYd (N3 TaNwd| 35vH T3ANTD (INE
il W IEIE0 WOLENMD .ﬁ.t..n ‘HW,M. ”%H
SLMIOM DHRONYLS, |;
—- _ > NI NAQUS SY SHOYHHEVIO
_ # anNg 53903 TANYd T HIOP
A d39vAN35 38 150N
: e O-F a S3903 1INV TT¥e— ?
133HE SIHL AMYWODIOY LS NOEYS HSIW Od0139M 1SIMl RE[ SR
T 40 T 133HS £/T—S0-Z0% wiNds QR Sl um_ﬁ
WAWINIA W10 0719
_ﬂ NIW R DELD e
| ! e S ed
X _ __ “L33HS SHL STWII0 335 \\\
‘J30TIM KO OILSIML -
38 AW HSIW  ILON - - TAMYS dN
gel ¥ A=l 0-c oI
0oL 3 a ol 0 0—E
8gQ [4 A=l 0-< 0—a
oo + EE £-f D=zl
as'l ¢ EE a5 =6
| ool z g-. 0-f 0—g oz ¥ B0 H-.3 0=z
'y + 0—-.t T Ll ool ¢ F=0 =g S5
= Q0'E £ H—F =5 A= el + b—=0 -8 a=2L
'SINTWIMINGTY HIONIHLS THSNAL PHUAINIW JHL 1330 TYLI0 NOILDANNGO LNIOM UdAVANYLS 20 z o-& | ook £ 9 oL £ S0 | O-e L6
T SNOILDINNOD INIOD “._._&zmm_é_. 3kl ONILVHISNONIA (HSIW Jdim QI0TIM AW 35N HOHY SHA STTES 4D 1334 SOMvA 1139 40 434
c:mmwzmm_wm‘m_.ww_momw_m__,_w%woummua%%h‘ uh%w_,mmm_zmmwnvmw 21802 IANTIOA AIGWIN wHoEd | eaw | ponT 2803 INMon YIGHNN LEDEH | Hiaw | HieNS
NOILIBNNOD INIOM 3I¥NEEIY 41 1004 W3d 4007 T18nca SNIDYAS, | TMION | S3ZI5 NOIEKD Od¥ONYLS S3ZIS SSIULIYA INIWEIATY OUYONVLS
SONMNDA OOFL NYHL §537 ION 40 HLOWIMIS F1ISNAL T3 EN L —
¥ AC13A3T TIM INIOF 0313 1aA00 ML LvHL a3aiA0Hd . - 1/ _ .
03SN 38 AvIN SINGIZ0HE NOUDINNOD INIOP ZI¥NWILTY ‘g e %ummmug Jﬁzﬂm _ - T 3L
I Lp oL s e & 3% ) SIUIM ONILOINNOD T¥NHIIN] 39V5 6 JO S1VL3d
TIwHS SMDILOANNOZ IMICT T 'D13 53903 WOWHHLYIO 0L 3uim 3L ,...:n.g_..__:,_ou|/.r \I
13MIE ¥ NIHLIM STINYd TWNOGN| “ELINSYE NOIBYS o = Lol
LNIOWMDY SI0ATSN SIHL  TINYd MIHIONY SI93W 3503 4007 FISNIE —e ] 1T T 7=/ WA INON]
TANVA ANV 3H3IEM J0WA 38 1S0A NOULDINNGD Lwiar ¥ 4 7 : MAlA INOY]
: K30 ; 'd0o1 FISNIS
L SAZIE NOIBYD QuvaNylS, SHL M4 A3LAwWsans i L¥3AN 3HL QL E: i
JiEVL IHL OL 343y "SNOISNINIO NOIEYD MO4 g 3G AW SHIONIE IVHIDS _ L340 311 SNCMNILNGD 1 iy
; QIA0HddY 310N - ' SONINZAO HSIAN OML — ® = S s Ci
STI3D NOEYS HOMIINI ONETIU4 A8 3MNLNGD e HO SIUIM FIEHL NDMY 3000 2
ONY “1SHId 1132 NOIEYD N3 JHL M 400N 3W1d G e 35 TIWHS S3kim ONILDINNOD T —_—— L= . i
SINIDd § 1y H30WNYR : — '
103M0Nd 3HL A8 OALJANI ¢ O HIHMUSYANNYA TI¥130 NOILOINNOD LINIOr QHYANYLS
Wl LB J30WINWODEY SY WIHL TTYLSM|  TS3dIM (HS3AW JISIML A 3SN "od) HOIEWD Q350d%3
ANUSTINNGD TWNYALM 01 JAILYNHIALTY 3T8vidanov A 4 R HO 3QISING HANNOD,
MY 3uv (39%9 6 HO 3990 §1) SNANGJILS JIANCATHd P Sl
'STUNLIMULS TN TTNE OL G3SN BEHM d0C1 F1EN0a - ANLIINNE =N EINE = _ o
HAIH 9—. | SNCIEYD TI¥ NO ONY HXH 0-.& SNOIBYS ‘03440 : = 2
T NO J3WIND3Y 3uY SIMIN SNIDINNGD TYNMIING E MY 440 O3k 38 01 AN aN PNy o 3L 7 =
SONT TWNINEIL  dOTH ey ’ 3TV ¥ o - = r
OIZINYATYD 39 TIYHS H=3W TENSa 13N 3IHL o S — : SNLABNNGD TrRNELINI— o o
NOEYE QMY FdIM ONIDVT IHIg DNUIENNOD TYNHILM 7 Fdiw 3L SNONNIINGD g 4 b i it ke _ﬁm_ P R R i Frisve My S
) Pt N i, S Sl R e S S T e el S
SNOIEYD QN3 40 HLONT] ONY ) ] ¢
HIAWM SS0M0Y ONY SNOIEWS NORMIINI 40 HLOM S50 N, e 33%) Q3LD3NNOD 38 ._éxm\ :
OFTLSH 38 GL Jdv SN ONILOINNGS TYNyILWl 'L JOOE FIOMIE — 4007 TTONIS SIAHSYD NOIGYD LNIADWTOY
i 1%3N IHL DL —
STION TvaINID ~ - 9 I SNCANILNOD N \ h
\\\\ s DHILIINNOD Q3TN ._.0_7\
HS3W Juiw OILSIML —- 0N SLIWSYE KOIGYS TWNHILNI -

NI ey ==y

SeapTIIR WD - UKD — Qog-Smilaey qppng ¥ o\mheymL poegiscecy B ZEDGORONIANESLIGANDY), my B

=g - X %




May 08, 2010 — 9:08am

NOTE: ALL APPURTENANCES SHALL BE
GALVANIZED, OR PAINTED WITH NOT LESS
THAN TWO COATS OF ZINC OXIDE PAINT.

WELD PIPE STUB TC RISER

PIPE WITH J4" CONTINUOUS
FILLET WELD.

CONCRETE BASE: CONCRETE
SHALL BEMIN. 3,500 P8I, o4 F..
REINFORCED WITH ONE OUTLER
LAYER OF 6°X6™X10 GAGE
WELDED WIRE FABRIC IN
CENTER OF SLAB OR WITH
POLYPROPYLENE FIBERS
{FRC)

e

RISER DIAMETER -
(367)

|
|
|
|
1.

204" X 24" X Jim ANGLE

GALVANIZED 3L X 23" X }i"
GHANNEL TO HOLD STOF LOGS
- ONE EACH SIDE OF RISER

2" THICK REMOVABLE
BOARD FOR REGULATING
WATER LEVEL

J" DIAMETER PERFORATION
AT 2" ON CENTER

[~~~——35" RiISER PIPE

Orosing Nams: \\SARFSOT\COMBONY 00005632 Los Alamoa'\Rscord Drowings\DP & Pusblo Camyon\C-500 - C-501 — GENERAL DETALS.dwy

User Name: 22180

|\ /I 2" x 12" PRESSUR
‘o TREATED
AN WOOD RISER
1™
1 ( 5 \ 18" CMP OUTLET PIPE
b 36" CMP RISER PIPE
) S
i ISOMETRIC VIEW
SEE DETAIL A TOP VIEW
36" CMP RISER PIPE
/ 2
1] [}
R ) 2" THICK REMOVABLE
ELEV:= A BOARD FOR REGULATING
WATER LEVEL
/—18' CMP OUTLET PIPE
e |=——8EE PLANS PP ‘ frrrrssrrs, GALVANIZED 3°L X 2% X}~
172" .t M&ﬂzéﬁ&”’é{% ; g CHANNEL TO HOLD STOP LOGS
DL ST BRGNS, f ’ - ONE EACH SIDE OF RISER
ELEV. = "B" : ‘ 2
rJ " 8 .
T (TYP) N
§ CONTINUOUS WELD RISER
\ \ RISER
8" #57 STONE
2'X 2" X 2" GALVANIZED STEEL ;"
CROSS SECTION OF RISER TUBING WELDED TO CHANNEL
DETAIL A
T IR S LC B fANOQJ a,ON LI 'gj’ff GNWN :JOESF;UEBLO GANYON PERFORATIONS
Etg .g. e e o sml " SHALL NOT EXTEND BELOW ELEV. 8339,
: . 2. CMP SHALL BE FULLY COATED.
1\ RISER PIPE DETAILS
C-200[C501 SCALE: NTS
G400
CLENT PROJECT TASK ORIGINAL DATE: _08/24/08 ¢ JOB NO. 100005832
101 Arthur Andersen Parkway, Suite 260 REVISIONS: 4 DATE. 1071372008
Sarosot : Florida 34232 INCORPORATED CONTRACTOR
Ph. (941) T78-0272 K E n LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL GENERAL DETAILS 1 ASEETRECRRER ™ s Uit
MT
P e S o e T AR LABORATORY LABORATORY z :? ggECKED i
x ;’::fj;”; m:ﬁx f T:TP”’ ibel LOS ALAMOS, NM GRADE CONTROL STRUCTURES 8 12 SHEET C-501




May 06, 2010 — 9:14am

EDGE OF SHOULDER

TOE OF SLOP FLOW TOP OF SL
St NCE
ELEV. OF POINT B SHOULD :
: BE ABOVE
18" T _ OR EQUAL TO POINT A .
> 367 "2 MIN.
; D) :
‘ A i ROCK—
> <] (SEE DETAIL
‘ l ] BELOW,
s o lls o IEN o] o o } ) UPPORTING FENCE
X . Z'x2" 14 GA. WIRE
A I | FILTER FABRIC MATERIAL MESH OR EQUIV.
P <
C L oM
FABRIC ANCHORAGE T
BACKFILLED WITH TAMRED %
Y & . NATURAL SOIL. 6" N

2" x 27 STAKES € 1O
12" IN GROUND. DRIVE

STAKES FLUSH WITH TOP
OF BALE. PROVIDE 6" SAG AT MIDPOINT

Drawing Name: \\SARFSO1\COMMON\100005632 Los Alamos\Record Drawings\DP & Pueblo Canyon\C-502 ~ C-504 — EROSION CONTROL DETAILS.dwg
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N 1"~3" WASHED GRAVEL NATY ENCE POST
@ 24" MIN
i 1 ! 2' MIN.
SECTION A-A THIS POINT SHALL NOT
THE SHOULDER TYPE | SILT FENCE
ELEVATION.
TRAFFIC
FLOW I
. "NO.| DAIE | REV. BY DESCRIPTION
REVISIONS { OR CHANGE NOTICES )
NEW MEXICO
DEPARTMENT OF TRANSPORTATION
3 STANDARD DRAWING
SECTION BB, TEMPORARY EROSION & SEDIMENT
CONTROL MEASURES
CHECK DAMS ;i
TYPE ”' TYPE ” ‘ APPROVED %BESIGN ENGINEER ”‘ DA% 2 !
. DESIGNED BY___  DRAWN BY ___ CHECKED BY ____
(STRAW BALE) . '——‘STONE DAM 603-01-2/7 SHEET 2 OF 7
/1 CHECK DAM DETAILS (NMDOT)
C-104‘C-502 SCALE: NTS
C-304
_ CLIENT PROJECT TASK ORIGINAL DATE: _08/24/09 JOB NO. 100005632
;OW Ar;(hurHAn.iersse:z;’;rkwoy, Suite 260 REVISIONS: 7 DATE 10/13/2009
oh (o4 0772 LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL S.W.P.P.P. DETAILS w s DEsioNED I
2 9
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wings\DP & Pueblo Canyon\C-502 - C-504 - EROSION CONTROL DETAILS.dwg
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SILT FENCE (NMDOT)

C-104 ‘0-503 SCALE: NTS
C-304

101 Arthur Andersen Parkway, Suite 260
Sarasota, Florida 34232
Ph. (941) 378-0272

Post Buckley Schuh & Jernigan, Inc,. d/b/a PBS&J
5300 West Cypress Street, Suite 200, Tampa, FI 33607
FBPR Certificate of Authorization No.. 24
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PROJECT
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LABORATORY
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LOS ALAMOS, NM
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REVISIONS:
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JOB NO. 100005632
DATE 10/13/2009
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DESIGNED __DTW
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May 08, 2010 - 8:18am
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—OMoH 1o SRRy
WASH WATER TO EXISTING GRIUND
SEDIMENT BaASIk OR
FLOM
A
P -
AN IRS Tyt
FLATTER SHaL1 BE €1 OR FLATTE
trve) :
TYPICAL SWALE CONMEURAION
SLOPE &
VARIES
E ECHL RETEMTION BLANKET
OR ROCK PLATEG
QAN SPACE [BLANKET SHOWK]
TG 0¥ EARTH BERM SHALL
REINFCRCED CONCRETE i Bk % j‘ BE CONSTRUCTED LEVEL
S 2:1 OR FLATTER
WASH_RACK P .
Lo i 1S
' MM A= e, _FLowW
it =
F/L DTCH
R SwWALE
FILJR FABRIC DIVERSION DIKE
1
: = [} R TE REV. BT BESCRPTON
5 REVSIGHS { OR CHANGE MOTHSS
COARSE AGGREGATE NEW MEXICO
" T0 > ; DEPARTMENT OF TRANSPORTATION
= _ STANDARD DRAWING
T.ES.CM.
OFFSITE TRACKING
PREVENTICN & DIVERSION DIKE ,
T W - T
AFPROVED
FIDESIGH ENGNEER [T}
OFFSITE TRACKING PREVENTION OI¥VERSICON DIKE e—— E_,_"m e nED B
) 803-01-777 eI T OF 7
/1 T.E.S.C.M.OFFSITE TRACKING PREVENTION (NMDOT)
C-104‘C-504 SCALE: NTS
CLIENT PROJECT TASK ORIGINAL DATE: _08/24/09 ¢ JOB No. 100005632
101 Arthur Ajdersen Parkway, Suite 260 REVISIONS: 7 OATE 10/13/2009
e K E n LOS ALAMOS NATIONAL LOS ALAMOS NATIONAL S.W.P.P.P. DETAILS : 3 ey I
Post Buckley Schuh & Jermigan, Inc,. d/b/o PBS&J LABORATORY LABORATORY i 1? SEECKED %
o e e, Sl 0 T, T LOS ALAMOS, NM GRADE CONTROL STRUCTURES 5 w SHEET C-504




LUsar Hame: 23161

Hay 24,
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LOS ALAMOS NATIONAL LABORATORY

INDEX OF DRAWINGS
o T

C-00 COVER SHEET

PUEBLO CANYON

c-01 OVERALL SITE/GRADING PLAN

Cc-02 SITE/GRADING ENLARGED PLAN

C-03 SITE/GRADING ENLARGED PLAN

C-04 STREAM GAGE PLAN AND PROFILE

C-05 STREAM GAGE TEMPORARY DIVERSION PLAN

BP-CANYON- (NOT INCLUDED)

C-06—COVERALL SITEHGRADING PLAN
C-07—SITEGRABING ENLARGED PLAN
C-00—STREAM-GAGE PLAN-AND PROFILE
C-00—STREAM-GAGE TEMPORARY BIVERSIONPLAN

DETAILS
C-10 RIP RAP AND CHECK DAM DETAILS
sSG-01 STREAM GAGE DETAILS

CONSTRUCTION PLANS FOR:

STREAM GAGE

FOR PUEBLO CANYON
LOS ALAMOS, NEW MEXICO

PROJECT SITE

LOCATION MAP ~ e

PUEBLO CANYON]|

VICINITY MAP

PROJECT
LOCATIONS

N eyl

H : ) j...,
2. a; Fod
E e
s
\ B\ AP

DRAWINGS REVISED TO INCORPORATE
CONTRACTOR AS-BUILT INFORMATION.

REVISIONS ARE INDICATED AS REVISION
1 WHERE APPLICABLE.

KBR

GOVERNMENT AND INFRASTRUCTURE

2451 CRYSTAL DRIVE

DP CANYON
5G-02 STREAM GAGE DETAILS PROJECT SITE
\56-03 STREAM GAGE DETAILS /
PREPARED FOR:
LOS ALAMOS NATIONAL LABORATORY
PREPARED BY: P.0O. BOX 1663
LOS ALAMOS, NM 87545
CONSULTING ENGINEERS
101 ARTHUR ANDERSEN PARKWAY, SUITE 260
SARASOTA, FLORIDA 34232
(941) 378-0272 (VOICE)

(941) 371-0297 (FAX)

ARLINGTON, VIRGINIA 22202

(703) 526-7500

01 C-10
05,/05,/2010 se-0 o se—oa

DATE: SHEETS BY:

REVISIONS

LOS ALAMOS
NATIONAL LABORATORY
BTREAM GAGE
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o - 0 10° 20" 40 60'
<& e ™ === |
\ : 1" = 200
\\\ e /./ '\<
\ gt ST J o N
) 3 .’/ { ¢ - :
[ N R \I
/ \ o=
TR P l ) A
e -\

|
/ SEE ENLARGED PLAN
) (c-03) P

STILLING BASIN e )
(SEE GAGE DETAILS) 2

APPROXIMATE -
LOGATION OF ™
EXISTING FENGE

EXISTING CONTOUR LINE

PROPOSED CONTOUR LINE

-

S RIP-RAP (CLASS "A"-SEE NOTE 1)
32LF - 18" CMP W

[ —— 36"CMPRISERPIPE =
BEs A "§e
i \j\\\ I ’ fotEs.  ~ RIP-RAP (CLASS "B"-SEE NOTE 1)
T S /' 1. REFERENCE N.MD.O.T. STANDARD
) " SPECIFICATIONS FOR HIGHWAY & BRIDGE g, NDICATES DREGTION.OF
‘ CONSTRUGTION SECTION 602, SURFAGE RUNOFF
‘ 2. ALL DISTURBED AREAS, NOT RECEIVING \ /
RIP-RAP, SHALL BE STABILIZED WITH

PERMANENT VEGETATION. SEE GRADE
CONTROL STRUCTLURE DRAWINGS &
SPECIFICATIONS.

3. ALL FILL SLOPES SHALL BE PLACED IN 6™10"
LIFTS AND COMPACTED TO MIN. 85% MAX DRY

Drrefng Wome: \\SARPSO1\Commony HIOO5832 L Alame\flesord Drowinga\DP & Fubtio Corym\C~01 ~ £~D4 ~ Puaio STREW GAZE DETHLS ey

User Name: 22180
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d ™ F\‘}J&U - 4 / # / N % - P EXISTING CONTOUR LINE
“ L o \ ‘. p P y \ ; ;
B34 ] \ 5 1 L f/ | % \ j PROPOSED CONTOUR LINE
| k- Sy / / 7 ) i | ;
w \ / / / : ‘ . f 1
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) \ - s / / ! ‘ |
§ i i 4 / / |
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e 3
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- S
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s — T : N Sy T PLACED ONALL SLOPES21 —— - ‘,‘
) ~ e p S 4 gt o L ——— "7~ ORGREATER.LIMITSOFRIP - ——————- ~ : i
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~ b
;'/ '.\ —-0340-— EXISTING CONTOUR LINE

—§335— PROPOSED CONTOUR LINE

'-5:‘_ RIP-RAP (CLASS "A7)

\‘- | b?
A m RIP-RAP (CLASS "E")
! P RIP-RAP CLASS "A" J
et g TOEL. 6330' - — I
P (SEE SHEET C-10) ) e ==
/// e //" , f s . %
g o =g )_/" ~— R
P st - f o PR, T =~
" S = - S ] e
L L - T — - : -y
- el £ i
L s /'/r__"¥—_,__7,.~ L L
- - //-‘ \.\
- g i \‘-\-‘,\
s T - e T "\l
i RIP-RAP CLASS "8
/ TO EL. 6330°
o (SEE SHEET C-10)
,-'/ STILLING BASIN
. (SEE GAGE DETAILS) §
S
) / 4 / |
| ; EXISTING FENCELINE - ; /
il 7 - -~ s J
o ) — / ; i
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Geotechnical Engineering Report
(on CD included with this document)






Appendix C

HEC-RAS Calculations
(on CD included with this document)
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Pueblo Canyon Grade-Control Structure Completion Report

This appendix contains a series of photographs depicting the work progress on the Pueblo Canyon
grade-control structure and associated stream gage E060.1. Photos are representative of the work
performed and completed as of the dates noted. Although field work commenced October 26, 2010,
photos were not allowed to be taken until November 14, 2009. These photos range from November 14,
2009, through final seeding on May 19, 2010.

November 14, 2009

Photo 1 Downstream of structure, looking east  Photo 2 Temporary access road, looking
upgradient at structure location

Photo 3 Silt fence and rock check dam, Photo 4 Silt fence and rock check dam
downgradient of structure

EP2010-0135 D-1 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

November 14, 2009 (continued)

Photo 5 Assembly area

Photo 7 Gabion baskets

Photo 9 Stream through temporary access
road, diversion channel-right side of photo

June 2010

Photo 6 Assembly area

Photo 8 Gabion structure, looking downgradient
at stilling-basin subgrade

Photo 10 Temporary access road

D-2 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

November 14, 2009 (continued)

Photo 11 Gabion stone stockpile Photo 12 Gabion structure, looking north

Photo 13 Gabion structure subgrade, looking Photo 14 Gabion structure upstream, looking
northwest northeast at overflow weir subgrade and crest
Photo 15 Downstream, looking east Photo 16 Gabion structure upstream, looking

northeast at stilling basin and overflow weir

EP2010-0135 D-3 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

November 14, 2009 (continued)

Photo 17 Silt fence along channel, looking Photo 18 Looking downstream of structure
downstream of borrow area

Photo 19 Check dam and silt fence Photo 20 Check dam

June 2010 D-4 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

November 14, 2009 (continued)

Photo 21 Silt fence Photo 22 Silt fence, downstream of structure
around borrow area

Photo 23 Gabion structure, upstream looking
east

EP2010-0135 D-5 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

November 21, 2009

Photo 1 Temporary access road upgradient of
structure

Photo 3 Gabion stone stockpile, looking
upgradient

June 2010

D-6

Photo 2 Gabion stone stockpile

Photo 4 Gabion construction, looking north

EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

November 21, 2009 (continued)

Photo 5 Gabion structure upstream, looking Photo 6 Structure construction, looking north
east at stilling basin and overflow weir

Photo 7 Gabion assembly Photo 8 Structure looking north, gabion
assembly

EP2010-0135 D-7 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

November 21, 2009 (continued)

Photo 9 Geotextile fabric on upstream face of Photo 10 Geotextile fabric on upstream face of
structure structure
Photo 11 Close-up view of gabion baskets Photo 12 Close-up view of gabion baskets

Photo 13 Overflow basin/gabion bench, looking Photo 14 Looking upstream towards structure
southwest

June 2010 D-8 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

November 23, 2009

Photo 1 Channel access to structure Photo 2 Subgrade overflow weir gabion baskets
Photo 3 Overflow weir subgrade gabion Photo 4 Excavated area for stilling-basin gabion
baskets baskets

Photo 5 Stilling-basin gabion baskets, looking Photo 6 Structure construction, looking north
northwest

EP2010-0135 D-9 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

November 23, 2009 (continued)

Photo 7 Diversion channel downstream of Photo 8 Diversion channel upstream of channel
structure

Photo 9 Structure construction, looking north

June 2010 D-10 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

November 28, 2009

Photo 1 Areato be excavated for southern Photo 2 Structure looking north, gabion-basket
portion of structure production

Photo 3 Areato be excavated for southern Photo 4 Structure looking northeast, gabion-
portion of structure basket production

Photo 5 Subgrade gabion baskets for gabion Photo 6 Subgrade gabion baskets for gabion
bench and stilling basin bench and stilling basin

EP2010-0135 D-11 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

November 28, 2009 (continued)

Photo 7 Gabion basket production area Photo 8 Class A rip-rap stone stockpiles
Photo 9 Excavation of south half of stilling Photo 10 Looking upstream from structure
basin

Photo 11 Areato be excavated for southern
portion of structure

June 2010 D-12 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

December 3, 2009

Photo 1 Gabion structure looking south Photo 2 Earthen berm construction

Photo 3 Gabion structure, looking south Photo 4 Gabion structure, looking south from
confinement gabion wall

Photo 5 Looking downstream at structure Photo 6 Structure looking downstream

EP2010-0135 D-13 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

December 11, 2009

Photo 1 Grading of permanent access road

Photo 3 Grading of permanent access road

Photo 5 Grading of permanent access road

June 2010

Photo 2 Grading of permanent access road

Photo 4 Grading of permanent access road

Photo 6 Structure, looking north from access

road

D-14

EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

December 11, 2009 (continued)

Photo 7 Earthen berm, looking north Photo 8 Structure, looking upstream

Photo 9 Compacted earthen berm Photo 10 Structure, looking upstream

Photo 11 Looking upstream at structure, gabion
baskets in background

EP2010-0135 D-15 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

December 16, 2009

Photo 1 Structure, looking south from Photo 2 Forms for concrete cap
confinement gabions

Photo 3 Form for concrete cap Photo 4 Concrete being delivered

June 2010 D-16 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

December 16, 2009 (continued)

Photo 5 Concrete placement, low-flow and Photo 6 Concrete placement, low-flow and
overflow weir overflow weir
Photo 7 Concrete placement, low-flow and Photo 8 Concrete slump test

overflow weir

EP2010-0135 D-17 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

December 16, 2009 (continued)

Photo 9 Concrete placement, low-flow and Photo 10 Concrete placement, low-flow and
overflow weir overflow weir

December 17, 2009

Photo 1 Concrete cap finishing Photo 2 Looking south, concrete cap placement

Photo 3 Placing Class A rip rap along upstream
side of earthen berm

June 2010 D-18 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

December 26, 2009

Photo 1 Concrete weir cap (low-flow and Photo 2 Concrete weir cap
overflow weir)

Photo 3 Class A rip-rap armoring of earthen
berm, upstream face of berm

EP2010-0135 D-19 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

January 3, 2010

Photo 1 Structure, looking south Photo 2 Looking downstream from structure
Photo 3 Low-flow weir, looking north Photo 4 Standpipe buried by ice before extension
Photo 5 Earthen berm after rip-rap placement Photo 6 Earthen berm

June 2010 D-20 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

January 7, 2010

Photo 1 Structure with concrete cap Photo 2 Structure, looking north from access
road

January 11, 2010

Photo 1 Excavation for installation of Class B Photo 2 Excavation for installation of Class B rip-
rip-rap armoring, downstream side of structure rap armoring, downstream side of structure
stilling basin stilling basin

EP2010-0135 D-21 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

January 14, 2010

Photo 1 Temporary access road looking
downstream towards structure

Photo 3 South portion of structure, low-flow
weir (foreground), overflow weir, confinement
wall and gabion bench

June 2010

Photo 2 Structure, looking north

Photo 4 Class B rip rap, downstream side of

stilling basin

D-22

EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

January 14, 2010 (continued)

Photo 5 Structure, looking south Photo 6 Downgradient side of confinement wall
and overflow weir, looking south

Photo 7 Stilling basin, downstream Class B rip Photo 8 Channel access road to flume
rap armoring

EP2010-0135 D-23 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

January 18, 2010

Photo 1 View from access road, looking Photo 2 Looking east at north overflow weir
northwest
Photo 3 View of structure from access road, Photo 4 Looking upstream of structure

looking northwest

June 2010 D-24 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

January 18, 2010 (continued)

Photo 5 Downstream side of structure, looking Photo 6 Downstream side of structure, looking
southwest northwest

Photo 7 Overflow weir bench, overflow weir

Photo 8 North overflow weir and confinement
gabion wall, looking northwest

EP2010-0135 D-25 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

January 18, 2010 (continued)

Photo 9 Looking south from confinement wall Photo 10 Riser pipe before extension

Photo 11 Looking downstream (structure in
background)

June 2010 D-26 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

February 1, 2010

Photo 1 Structure, looking upstream at stilling Photo 2 Downstream of structure, Class B rip rap

basin and riser-pipe outlet pipe for flume entrance
Photo 3 Groundwater intrusion in flume Photo 4 Excavation for concrete flume
excavation

EP2010-0135 D-27 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

February 1, 2010 (continued)

Photo 5 Form work for flume

Photo 7 Form work for flume

Photo 9 Excavation for flume, groundwater
intrusion

June 2010

Photo 6 Form work for flume

Photo 8 Excavation for flume

Photo 10 Excavation for flume, groundwater

intrusion

D-28

EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

February 1, 2010 (continued)

Photo 11 Excavation for flume, groundwater Photo 12 Looking downgradient at flume
intrusion
Photo 13 Headwall subgrade compaction Photo 14 Headwall subgrade compaction

Photo 15 Headwall subgrade compaction

EP2010-0135 D-29 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

February 2, 2010

Photo 1 Flume headwall form work

Photo 3 Headwall subgrade compaction

Photo 5 Headwall form work

June 2010

Photo 2 Headwall subgrade compaction

Photo 4 Headwall subgrade compaction

Photo 6 Headwall subgrade compaction

D-30

EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

February 2, 2010 (continued)

Photo 7 Headwall subgrade compaction Photo 8 Headwall subgrade compaction

Photo 9 Headwall form work Photo 10 Headwall form work

EP2010-0135 D-31 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

February 5, 2010

Photo 1 Concrete testing for flume headwall Photo 2 Mode of transporting concrete to flume
concrete placement

Photo 3 Slump test Photo 4 Preparing test cylinder

Photo 5 Concrete testing Photo 6 Preparing concrete cylinders

June 2010 D-32 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

February 5, 2010 (continued)

Photo 7 Flume headwall concrete placement Photo 8 Flume headwall concrete placement

Photo 9 Flume headwall concrete placement Photo 10 Flume headwall concrete placement

EP2010-0135 D-33 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

February 9, 2010

Photo 1 Excavation for flume subgrade

Photo 3 Flume headwalls

Photo 5 Flume subgrade compaction

June 2010

Photo 2 Excavation for flume subgrade

Photo 4 Flume subgrade compaction

Photo 6 Flume subgrade compaction

D-34

EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

February 10, 2010

Photo 1 Flume subgrade compaction Photo 2 Flume subgrade compaction

Photo 3 Flume subgrade compaction Photo 4 Flume subgrade compaction

Photo 5 Flume subgrade compaction

EP2010-0135 D-35 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

February 11, 2010

Photo 1 Wire mesh reinforcement for flume Photo 2 Monitoring temperature of concrete for
flume concrete placement

Photo 3 Flume concrete slump test Photo 4 Flume concrete cylinder samples
Photo 5 Flume concrete cylinder samples for Photo 6 Placing concrete flume
lab testing

June 2010 D-36 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

February 11, 2010 (continued)

Photo 7 Concrete placement and finishing of Photo 8 Concrete finishing of flume
flume
Photo 9 Concrete finishing of flume Photo 10 Concrete finishing of flume

EP2010-0135 D-37 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

February 11, 2010 (continued)

Photo 11 Concrete finishing of flume Photo 12 Concrete finishing of flume

Photo 13 Concrete finishing of flume

June 2010 D-38 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

March 4, 2010

Photo 1 Channel access to flume downstream Photo 2 Flume diversion trench
of structure

Photo 3 Placing stilling well for gage Photo 4 Working on flume rip-rap installation

March 5, 2010

Photo 1 Rip-rap placement Photo 2 Stream gage stilling-well installation,
compaction around well

EP2010-0135 D-39 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

March 8, 2010

Photo 1 View of south downgradient slope Photo 2 Structure, looking at south upgradient
being prepared for Class A rip-rap armoring slope, being prepared for Class A rip-rap
installation armoring installation

Photo 3 Working on Class B rip-rap installation  Photo 4 Installing Class A rip rap for flume
upstream of flume

June 2010 D-40 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

March 8, 2010 (continued)

Photo 5 Installing Class A rip rap Photo 6 Preparing south downgradient slope for
Class A rip-rap armoring

Photo 7 Downstream of structure, looking at Photo 8 Final grading, upstream side of structure
gage station rip-rap installation

Photo 9 Downstream of structure, looking
south

EP2010-0135 D-41 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

March 9, 2010

Photo 1 Gage station/flume rip-rap installation Photo 2 Preparing south slope, downstream of
structure, for rip rap

Photo 3 Placing geotextile for south slope rip Photo 4 Preparing to place Class A rip-rap
rap, downstream of structure armoring on south slope downgradient of structure

Photo 5 Preparing to place Class A rip-rap
armoring on south slope downgradient of
structure

June 2010 D-42 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

March 10, 2010

Photo 1 Structure, looking south Photo 2 Looking upgradient at south
downgradient slope Class A rip-rap armoring

Photo 3 Looking downgradient from structure Photo 4 Class A rip-rap placement, south slope
downgradient of structure

EP2010-0135 D-43 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

March 10, 2010 (continued)

Photo 5 Looking south at south slope armoring Photo 6 Looking south at south slope armoring

Photo 7 Working on installing Class A rip-rap Photo 8 Working on Class A rip-rap exit from
armoring, south slope downgradient of structure flume

Photo 9 Working on Class A rip-rap entrance to
flume

June 2010 D-44 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

March 11, 2010

Photo 1 Placing Class A rip-rap armoring on Photo 2 Placing rip-rap armoring on south slope
south slope downgradient of structure downgradient of structure

Photo 3 Finalizing grade downstream of flume Photo 4 Upstream side of low-flow weir

EP2010-0135 D-45 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

March 12, 2010

Photo 1 Access road Photo 2 Flume

Photo 3 Class B rip-rap work Photo 4 Class A rip-rap armoring of south slope
on upstream side of structure

June 2010 D-46 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

March 12, 2010 (continued)

Photo 5 Grading and compacting area south of Photo 6 View looking south at structure from
flume confinement wall

Photo 7 Class B (foreground) and Class A
(background) rip-rap approach to flume

EP2010-0135 D-47 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

March 15, 2010

Photo 1 Slope of flume Photo 2 Concrete flume

Photo 3 Flume and stilling well Photo 4 South access road

June 2010 D-48 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

May 4, 2010

Photo 1 Flume Class B rip-rap installation Photo 2 Flume Class B rip-rap installation looking
looking downstream from structure upstream from flume

Photo 3 Flume Class B rip-rap installation Photo 4 Final grading upstream of structure, riser
looking downstream from structure pipe and willows in foreground

EP2010-0135 D-49 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

May 4, 2010 (continued)

Photo 5 Final grading upstream and Photo 6 Final grading upstream of structure,
downstream of structure, south slope rip-rap newly planted willows on right side of photo
armoring in background

Photo 7 View looking upstream at flume and Photo 8 View looking downstream at flume from
stilling well (foreground) and structure structure, Class B armoring on downstream side
(background) of structure in foreground

June 2010 D-50 EP2010-0135



Pueblo Canyon Grade-Control Structure Completion Report

May 19, 2010

Photo 1 Site hydroseeding complete, looking Photo 2 Looking upstream from structure
downstream from the structure

Photo 3 Looking north from overflow weir Photo 4 At access, looking east to structure

Photo 5 Looking northeast at upstream side of Photo 6 Hydroseeding
structure

EP2010-0135 D-51 June 2010



Pueblo Canyon Grade-Control Structure Completion Report

June 2010 D-52 EP2010-0135
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