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Appendix A

Sandia Canyon Wetland Hydrology
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Purpose

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

Methodology

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

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

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

Precipation Data:
The most widely used public source of rainfall data is published by the National Oceanic and
Atmospheric Administration (NOAA). However, LANL has aiso collected approximately 20 years

of rainfall data at various rain gages within the LANL property boundary. LANL rainfall data was
used for this analysis rather than NOAA data for the following reasons:

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

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

o Site-specific, local data Is a better indicator of actual site conditions.

Rainfall depths:

Data was analyzed for the two rain gages closest in location to the Sandia Canyon Wetland, rain
gage TA-8 and TA-53. Rainfall gage data were analyzed to estimate a 2-hour rainfall depth for
the Sandia Canyon Wetland. Gage TA-6 and TA-53 were analyzed separately using the Gumbel
Extreme Value Type 1 statistical distribution. The analysis was done using a spreadsheet with no
additional software. The greatest rainfall depth between TA-6 and TA-53 was chosen as the
design depth

Storm distributions:
The six largest storm events within the twenty year data record were evaluated for both rain
gages, giving a total of twelve actual storm events for the 2-hour storm. From those tweive
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events, the distribution that produced the greatest peak discharge (the storm event with the
greatest intensity) was used as the design distribution.

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

3.0 Acceptance Criteria

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

4.0 Open Items
There are no open items for hydrology.
5.0 Assumptions
¢ The drainage areas and flow paths were estimated using LANL topographic contour data.

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

e Assumed the most conservative (highest runoff producing) storm event from LANL rain
gage TA-6 as the precipitation amount for the HEC-HMS model.

6.0 Limitations

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

7.0 Calculation Inputs
HEC-HMS inputs are attached to this form.
8.0 Computer Hardware and Software
U.S. Army Corps of Engineers HEC-HMS software, Version 3.3
9.0 Summary and Conclusions
Preliminary hydrologic output is attached to this form.
10.0 References

HEC website: hitp://www.hec.usace.army.mil/software/hec-hms/

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

11.0 Calculation

¢ Calculation 1: HEC-HMS model output (spreadsheet format)
Appendix — Supporting Information

o Drainage Area Map
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HEC-HMS model input (spreadsheet format)
Applicable TR-55 Equations

LANL Rainfall data

Rainfali Distribution

O O 0 o
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Sandia Canyon Wetlands
Hydrologic Data
8/24/2011

e iy e

Soil Type Descpt. Soil Group Cover CN Area (ft) |Area (mi’)

DAl ‘NA Impervious NA asphauit/rock 98 DA1 6038460 0.2166

DA2 162 Hackroy-Nyjack D grass cover 86 DA2 9313880 0.3341

DA2 NA impervious NA asphault/rock 98

SSheet Flow 1Storm Drain Flow
*n L(R) ®P2 (in) %s (ft/ft) %7t (hr) Te(min) | () |Pelev. ()] “s (/i) | Bviir/s)
DAl 0.011 300 1.39 0.050 0.051 3.07 3133 na 0.0125 2.5
DA2 0.011 300 1.39 0.050 0.051 3.07 3133 na 0.0125 25
Assumptions:

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

1.) CN generated based on land use and soil types within the drainage areas.
2.) S =(1000/CN) - 10

3)1a=02"*SsS

4.) Drainage areas are mostly impervious (paved and/or gravel) landscape.
5.) Sheet flow travel time determined using TR-55 Sheet flow procedure
6.) Manning's n value for impervious area; n = 0.011 per TR-55, Table 3-1
7.) L= sheet flow travel length
8.) P2 = 2-year, 24-hour rainfall
9.) s = slope of hydraulic grade
10.) Tt = sheet flow travel time (TR-55 equation 3-3)

12.) L = shallow concentrated flow length
13.) elev = elevation drop along flow lenth




Sandia Canyon Wetlands
Hydrologic Data
8/24/2011
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HEC-HMS Output
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Storm Basin Peak (cfs)
100-yr, 2-hr Stilling Basin 436.6
100-yr, 2-hr Stabllizatlon Structures 609.9
50-yr, 2-hr StlllinLBasln 398.02
50-yr, 2-hr Stabilization Structures 555.7
25-yr, 2-hr Stilling Basin 357.3
25-yr, 2-hr Stabilization Structures 498.4
10-yr, 2-hr Stilling Basin 303.7
10-yr, 2-hr Stabilizatlon Structures 4229




Sandia Canyon Wetlands
Hydrologic Data
8/24/2011

TAG (2-hour)uer .




2-hour Distribution

TA-53 Event #2, Aug. 2007
100-year Storm
Month Day Year Hour Minute | Prep 15 min (in) | Event Time | Distribution | Cum. Prep (in) | Inc. Prep (in)
0 0 0 0
9 20 2007 8 45 0.23 15 0.167883212] 0.342481752 | 0.34248175
9 20 2007 9 0 0.3 30 0.386861314] 0.78919708 0.44671533
9 20 2007 9 15 0.02 45 0.401459854] 0.818978102 | 0.02978102
9 20 2007 9 30 0.82 60 1 2.04 1.2210219
9 20 2007 9 45 0 75 1 2.04 0
9 20 2007 10 0 0 90 1 2.04 0
9 20 2007 10 15 0 105 1 2.04 0
9 20 2007 10 30 0 120 1 2.04 0




Chapter 3 Time of Concentration and Travel Time Technical Release §5
Urban Hydrology for Small Watersheds
Sheet flow For sheet flow of less than 300 feet, use Manning's

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

Table 3-1 Roughness coefficients (Manning’s n) for
e sheet flow

Surface description nv
Smooth surfaces (concrete, asphalt,
gravel, or bare soil) 0.011
Fallow (no residue) 0.06
Cultivated soils:
Residue cover $20% 0.06
Residue cover >20% 0.17
Grass:
Short grass prairie 0.16
Dense grasses ¢ 0.24
Bermudagrass . 041
Range (natural) 0.13
Woods:¥
Light underbrush 0.40
Dense underbrush 0.80
1 The n values are a composite of information compiled by Engman
(1988).

2 Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.

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

kinematic solution (Overtop and Meadows 1876) to
compute T,:

7. _ 0007(nL)"® =
e T b
(P2 )0.5 80'4 [eq ]
where:
T, = travel time (hr),
n = Manning’s roughness coefficient (table 3-1)
L =flow length (ft)

P; = 2-year, 24-hour rainfall (in)
s = slope of hydraulic grade line
(land slope, ft/ft)

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

Shallow concentrated flow

After a maximum of 300 feet, sheet flow usually be-
comes shallow concentrated flow. The average veloc-
ity for this flow can be determined from figure 3-1, in
which average velocity is a function of watercourse
slope and type of channel. For slopes less than 0.006
ft/ft, use equations given in appendix F for figure 3-1.
Tillage can affect the direction of shallow concen-
trated flow. Flow may not always be directly down the
watershed slope if tillage runs across the slope.

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

Open channels

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

(210-VI-TR-55, Second Ed., June 1886) 3-3



Chapter 3

Time of Concentration and Travel Time

Technical Release 65
Urban Hydrology for Small Watersheds

Figure 3-1
]

3-2

Average velocities for estimating travel time for shallow concentrated flow

Watercourse slope (ft/ft)

.50

.20

10

.02

.01

Average velocity (ft/sec)

(210-VI-TR-55, Second Ed., June 1988)
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Sandia Canyon Wetland Hydraulics
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Purpose

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

Methodology

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

Acceptance Criteria

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

Open Items

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

Assumptions

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

Limitations

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

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

Calculation inputs

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

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

AP-341-605-FM02, R2 Page 2 of 3
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8.0 Computer Hardware and Software
U.S. Army Corps of Engineers HEC-HMS software

Natural Resources Conservation Service, Engineering Division
“Riprap Lined Plunge Pool for Cantilever Outlet” - Design Note No. 6 (2nd Edition), Jan. 23, 1986
Spreadsheet developed by D. Hurtz, Midwest NTC, 1/90, modified by M. Dreischmeier, Eau
Clalre TC, Wis., 3/98 and 5/2005
9.0 Summary and Conclusions

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

10.0 References
HEC website: http://www.hec.usace.army.mil/software/hec-ras.

11.0 Calculations
e Calculation 1 — Hydraulic profile for study channel reach (HEC-RAS)
¢ Calculation 2 — Plunge pool structure sizing — NRCS Design Note No. 6

AP-341-605-FM02, R2 Page 3 of 3
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Propesed Conditions Existing
River Sta | Profile Total | Min ChEl| W.S. Elev| Vel Chal | Shaar Chan | RiverSta| Profile | QTotal | Min Ch €I} W.S. Elev| Vel Chni | Shear Chan| Changein |
_icke) m g | h ] w1 W | ®m | Velocy |
45985 | 25yr | 4984 | 721079 | 721855 | 6.16 177 | 45985 | 25yv | 484 | 721079 | 721454 | 619 | 179 003
45985 | 200cfs | 200 | 721079 | 71357 | 508 134 | 4508 | 200k | 200 | 721079 | 721356 | 5.3 137 -0.05
41748 | 25y | 4384 | 721037 | 721352 9.19 448 | 417.48 | 35yr | 4984 | 721037 | 721355 | .04 | 433 015
417.48 | 200cts | 200 | 721037 | 721288 | 6.37 237 | 41748 | 200ds | 200 | 721037 | 721292 | 6.5 22 022
36049 | 2541 | 4984 | 7210.67 | 72129 | 448 115 | 35049 | 2547 | 4984 | 721067 | 721285 | 465 125 017
36049 | 200cfs | 200 | 7210.67 | 721219} 339 078 | 36049 | 200cks | 200 | 721067 | 721213 | 3.3 09 024
30906° | 254 | 4384 | 721082 | 721275 as7 1.21 - = = = = = =
349.06° | 200cks | 200 | 721082 | 721202 | 352 085 = = - = = = =
r—-— R ———
33197 | 25yr | 4584 | 721069 | 721256 | 426 106 | 33197 | 25w | 4384 | 721008 | 721236 | S22 154 0.86
33197 | 200cfs | 200 | 721089 |72m185( 28 055 | 33157 | 200cks | 200 [ 7210081 72117 | 363 09 08
31168 | 25yr | 4984 | 721054 | 721231 | 504 148 | 3nes 4584 | 720912 | 721166 | 758 | 347 -2.54
31164 | 200ch | 200 | 721054 | 721168 | 342 08 | 31364 | 200ch | 200 | 720912 | ;213 | 552 208 21
29858 | 254y | 4584 | 721064 | 721218 | 465 127 | 29858 | 254r | 4984 | 720487 | 721021 | 61 182 145
20858 | 200cks | 200 [ 721044 [ 721152] 3.2 0. 29858 | 200cfs | 200 | 7204.87 | 72085 | 4.3 112 12
285.98 | 254yr | 4984 | 721034 [ 721208 449 | 119 | 28598 | 254r | asea [ 720452] 72097 | 894 441 445
28558 | 200cks | 200 | 721034 | 721139 | 3.09 066 | 28598 | 200cs | 200 | 720852 | 720065 | 757 | 382 448
27362 | 254 | 4984 | 721025 | 721101 | 388 095 | 27362 | 2541 | 4984 | 720432 | 720967 | 363 | 067 035
27362 | 200cts | 200 | 721035 | 721127 | 2.73 052 | 27362 | 200ck | 200 | 720432 [720788| 356 | 081 -0.83
25833 | 25qr | 4384 | 721034 | 721176 | 4.06 039 | 2833 | 25yr | 4984 [7203.13 (720967 238 | o041 108
25833 | 200cts | 200 | 721034 771114 278 055 | 25833 | 200ck | 200 | 720313 | 720086 | 222 | 028 056
of first drop structure
2415° | 25y | 984 | 721001 | 71118| 565 214 = = = = = = =
2415° | 200cks | 200 | 7210.01] 721063 | 445 168 - = = = = = =
| 2005 | 254v | a584 | 120001 | 721138 | 362 07 = = = = = =
2005 | 200cts | 200 | 7209.01 | 721046 | 255 041 - = = - - —
23813 | 25yr | asa | 720899 721136 | 361 060 | 23813 | 25y | 4984 | 720339 [720965| 274 | 034 087
23813 | 200cfs | 200 | 7208.99 [ 721045 | 249 035 | 23813 | 200cts | 200 | 720339 [ 720783 | 202 | 023 0.47
21754 | 254y | 4984 | 720884 | 721094 | 593 195 | 21754 | 254r | ass4 | 7203.06 | 720945 | 4.6 [T] 177
21754 | 200cfs | 200 | 720884 [ 721019 3.4 099 | 21754 | 200cfs | 200 | 720306 [7200m | 234 047 1
18936 | 5y | 4984 | 720862 | 721059 | 602 205 | 18936 | 25y | 4584 [720328] 72081 | 93 a34 32
18936 | 200cfs | 200 | 7208.62 | 72099 | 401 105 | 18936 | 200cfs | 200 | 720328 | 72072 | 533 159 1%
orast of second drep structure —
17305° | 254 | assa | 72085 | 720975 838 456 = = = = = = =
17305° | 200cks | 200 | 72085 [ 720919| 625 3.2 — = = = = = =
| 17205 | 254v | 4984 | 72075 | 720982 | 539 155 = = = = = — =
17205 | 200cfs | 200 | 72075 | 720894 | 3.8 091 = = = = = = -
16731 | 25yr | 4984 | 7207.46 | 720999 | 5.6 142 | 16731 4S8A_| 720284 | 720796 | 791 | 307 275
16731 | 200cis | 200 | 720746 | 72089 | 3.7 085 | 167.31 | 200k | 200 | 720284 | 720655 | 6.79 wn -3.09
14715 | 25yr | 4984 | 7207.31 | 720045 | 556 17 19715 | 5y | 4884 | 20062 | 720020 | 822 3.53 -2.66
147.15 | 200cis | 200 | 7207.31 | 720864 | 3.83 054 | 1a7.15 | 200ds | 200 | 720262 | 720628 | 5.45 13 162




: Conditions
River Sta | Profile | Q Total | Min Ch 61| W.S. Elev] Vel Chal | Shear Chan | RiverSta| Profile | QTYotal | Min Ch Ei] W.S. Elev| Vel Chnl | Shear Chan n n
| River Sta | _Protie F._.._...__. e = lniod .ﬁ_r_L.
(o) | ) | (N | (Ns) | (Wisqh) (ch) | (M) () | (®/sqft) | Velodty Shear

126.95 2547 4984 7207.16 | 7209.09 5.83 1.93 126.95 éﬂ 498.4 72034 | 720735 5.92 1.76 -0._;_.’ 0.17
12695 200cfs 200 7207.16 | 7208.35 4 1.07 126.95 20023. 200 72034 | 7206.15 418 1.04 -0.18 0.03
of = N

11538* [ 25y | 84 | 720007 | 72085 | 789 FX?) = = = = = =

115.38* 200cfs 200 7207.07 | 7207.86 5.69 2.47 - — - - = =~ =
(115.38° | 200cfs | 200 | 7207.07 2.

10662 | 254 | 4984 | 720619 | 720774 | 7.78 37 10662 | 25y | 4984 | 720257 | 720724]| 539 148 2.39 2.22
106.62 | 200cs | 200 | 7206.19 | 720706 | 5.7 246__| 10662 | 200cs | 200 | 720257 | 720588 | 416 1.06 161 14
8615 84 15 ] 720678 | 81 3a2__| €615 | 25y | asaA | 720072 | 720679 | 62 229 128 113
8615 | 200cks | 200 | 720415 | 720571 | 643 2.58 8615 | 200cfs | 200 | 720272 | 720550 | 4.5 14 148 118
d

803855°| 25yr | 4984 | 720357 | 720686 | 667 218 = = = = = = =
80.3855%{ 200cfs | 200 | 7203.57 | 720564 ] S22 | 156 = = = = = = =
7638 | 25 498.4 | 720357 | 720647 | 8.8 3.33 = = - = = = =
7638 | 200cts | 200 | 720357 [ 720836 | 668 | 277 = = = = = = =

7588 | 25y | 4984 | 720207 | 720674 | 545 135 = = = = = S
2588 | 200cfs | 200 1720207 | 720545 | 3.52 064 = = = = = =: =

70.2 4984 | 7199.01 | 7206.86 | 3.78 0.61 == = = = = = =

702 | 200cts | 200 | 7199.01 | 720553 | 2.08 02 — — = = = = =

6553 | 25yr | 4584 | 7199.01 | 720689 | 361 056 | 6553 | 25yr | 4984 | 720168 | 720677 565 | 153 204 097
65.53 200cfs 200 7199.01 | 7205.53 1.98 0.19 65.53 200cfs 200 7201.68 | 7205.43 4.53 1.14 -2.58 £.95
5038 | 25y | 4984 | 719901 | 720686 | 364 058 = = = = = = =

5038 | 200chs | 200 | 7199.01 | 720852 | 199 019 = O B = = = —

8638 | 25y | 4984 | 720101 | 7206.74 | _4.47 055 = = = = = = =
4638 | 200cks | 200 | 7201.01| 72054 | 331 | 06 = = = = = = =

4491 ﬂ 498.4 7201.02 | 7206.73 4.54 0.99 4491 ﬂ 498.4 7201.02 | 7206.73 4.54 0.99 ( 0
2491 | 200cfs | 200 | 720102 | 720538 | 3.44 0.67 4491 | 200k | 200 | 7201.02 | 720538 | 3.4 067 ) 0
2428 | 254 | 4984 | 720068 | 720657 | 485 113 328 | 25yr | assa | 720068 | 720657 | 485 13 0 0
24.28 200cfs 200 7200.68 | 7205.26 35 1‘2 24.28 200cfs 200 7200.68 | 7205.26 3.5 0.68 0 0
3.66 & 498.4 7200.73 | 7206.04 7.53 2.69 3.66 Em‘ 498.4 7200.73 | 7206.04 7.53 2.69 0 Q
3.66 200¢cfs 200 7200.73 | 7204.89 5.34 53 3.66 200cfs 200 7200.73 | 7204.89 5.34 153 0 0
L 1 e 2 A T LB TN WA i S

-17.99 ﬁ_ 498.4 7200.29 | 7205.7 7.78 3.01 «17.99 2547 4984 | M 7205.7 7.78 3.01 0 0
-17.99 | 200cfs | 200 1720029 | 720441] 6.39 2.34 -17.99 | 200cfs | 200 | 720029 | 7204.41 ) 6.39 234 0 0
4307 | 35yr | 4984 | 720011 720488 936 | 427 | 4507 | 25y | 4584 | 720011 | 72088 536 | a2 0 0
-49.07 | zo0cfs | 200 | 7200.11| 720385 ) 6.62 234 24907 | 200cts | 200 | 720011 ]720385| 662 | 234 9 L
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RIPRAP LINED PLUNGE POOL FOR CANTILEVER OUTLET (Version 5/2005)
(Reference Design Note No. 6 (Second Edition), Jan. 23, 1986

JOB: Sandia Wetiand Plunge Pool Calculation
DESIGNER;: Carl McDonald Date: R
CHECKER: Jim O'Neil! Date:
INPUT DATA:
Conduit Diameter D= 7.00 ft
Conduit Discharge: Q= 357.30 cfs
Conduit Slope at Outlet: S= 0.00 ftft
Conduit Outiet Invert Elevation: El,CO= 724630 ft
Tallwater Elevation: El, TW= 724428 ft
Outlet Channel Invert Elevation: E,CH= 724150 ft
Water Density: RHO = 1.00
Bed/Riprap Particle Density: (Default 2.64) RHOS = 264
D, 50 Riprap Size: RS = 1.50 ft
Riprap Thickness: (2.5*D, 50 recommended) RT = 375 ft
Bedding Thickness: (6 inch min. rec.) (Enter 0 for geotextile) BT = 1.00 ft
Side Slope Ratio: Zw = 200 ftm
Upstream End Slope Ratio: Ziu = 200 ft/M
Downstream End Slope Ratio: Zid = 2.00 ft/ft
Combined End Slope Ratio: 21 = 2.00 ftft
OUTPUT-—-POOL LOCATION AND DIMENSIONS:
Vert. Dist. from Tailwater to Conduit invert: Zp= 202 ft
Submergence Check: (IfZp <0, Use Zp =0) Use Zp= 202 ft
Beaching Check: [Q/(gD"5)40.5 <= (1.0+25*D,50/D)) O.K.

**Beaching Controlled**
Distance from Conduit Exit to C/L Pool: Xm = 10.87 ft
Pool depth at C/L Below Condulit Invert: Zp+0.8Zm = 10.18 ft
Pooi Bottom Elev: EL,PB= 7236.14 ft
Pool Bottom Length: 22 = 8.76 ft
Pool Bottom Width: 2Wr2 = 6.40 ft
Upstream Pool Length at Tailwater Elev.: Lru = 1966 ft
Downstream Pool Length at Tailwater Elev.: Lrd = 1966 ft
Pool Width at Taliwater Elev.: 2Wr = 38.95 ft
Check Side Slope Ratio: (Wr>=We) OK

**Side Slope Ratio Zw O.K.**
Check Min. End Slope Ratio: (Lru & Lrd >= Le) oK

**End Slope Ratios O.K.**
Check Upstream Length: (Lru >= Xm) oK

“*End Slope Ratio Zlu O.K.**
Pool Bottom Elev. at Bottom of Riprap: Ei,BR= 723239 ft
Pool Bottom Elev. at Bottom of Bedding: El,BB= 723139 f
OUTPUT---VOLUMES BELOW WATER SURFACE ELEVATION:
Volume of Excavation (measured from bottom

surface of bedding): V,pbs = 672.3 cuyd
Volume of Rock Riprap: V,rs = 353.3 cuyd
Volume of Bedding: V,bs = 1349 cuyd

Spreadsheet developed by D. Hurlz, Midwest NTC, 1/80

Spreadsheet modified by M. Dreischmeier, Eau Claire TC, Wis., 3/88 and 5/2005

Design Note No. 6 (Second Edition), Jan. 23, 1986
"Riprap Lined Plunge Pool for Cantilever Outlet"
Natural Resources Conservation Service
Engineering Division
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Appendix C

Sandia Canyon Wetland
Grade-Control Structure As-Built Drawings
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GENERAL NOTES

1.
2.

IF SHEETS ARE NOT 36X24, THEN THEY ARE REDUCED SIZE PLOTS.
USE GRAPHIC SCALE ACCORDINGLY.

ALL EXISTING PLANIMETRIC AND TOPOGRAPHIC INFORMATION
PRESENTED ON THIS SHEET WAS OBTAINED OR DERIVED FROM
INFORMATION PROVIDED BY OTHERS (SEE SHEET C—1000 FOR
EXISTING SURVEY PROVIDED).

DATA FOR ALL ELEVATIONS AND NORTHING/EASTING POINTS STATED
(EXISTING AND PROPOSED) ARE BASED ON PROVIDED EXISTING
SURVEY INFORMATION (SEE NOTE 2 AND SHEET C—1000 FOR
HORIZONTAL AND VERTICAL REFERENCE DATA).

THE SUBCONTRACTOR WILL BE RESPONSIBLE FOR WATER
MANAGEMENT THROUGHOUT THE PROJECT. THE WETLAND RECEIVES
CONTINUAL FLOW OF APPROXIMATELY 350,000 GALLONS PER DAY.
THE SUBCONTRACTOR WILL ALSO BE RESPONSIBLE FOR STORMWATER
FLOWS INTO THE WETLAND DURING PRECIPITATION EVENTS. ALL WATER
FLOWS WILL NEED TO BE MANAGED AND TAKEN THROUGH THE WORK
ZONE WITHOUT DELETERIOUS EFFECTS TO THE WORK.

CONTRACTOR WILL BE RESPONSIBLE FOR REMOVAL OF ALL WILLOWS
AND OTHER WOODY VEGETATION PRIOR TO BEGINNING CONSTRUCTION.
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S e GENERAL NOTES

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

2.EROSION CONTROL MATTING SHALL BE USED IN WET SHALL BE
USED IN WETLAND AREA TO CONTROL EROSION UNTIL VEGETATION
IS ESTABLISHED.
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A = SHALL BE SEEDED WITH NATIVE GRASSES.
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KEYED NOTES

@ ENGINEERED BACKFILL 10.0° MIN. BOTH SIDES OF SHEET PILE. MINIMUM
20" 48" LAYBACK SLOPE 1:1. COMPACT TO 95% OF STANDARD PROCTOR DENSITY
PER SPECIFICATIONS. (FIRST LIFT COMPACTION NOT VERIFIED).

4.0"—MIN. (2D STEEL SHEET PILE (TYPE PZ-22)

(gBESASLL CREST OF WEIR ELEVATION, CONCRETE CAP — 4,000 PSI| (SEE TABLE THIS

SHEET). PLACE TOOL JOINTS EVERY 25’ ON—CENTER WITH ONE EXPANSION

JOINT IN THE CENTER OF EACH WEIR. THE EXPANSION JOINT SHALL BE 1"
FILLED WITH 1" FOAM TO ALLOW THE CONCRETE TO EXPAND. FOAM SHALL
ADHERE TO ONE SIDE OF THE JOINT AND BE SIMILAR TO FOAMTECH(R) FOAM
MADE BY NMW INC. EDGES OF JOINT SHALL HAVE %" CHAMFERED EDGED TO

(8 ~ 6" (DROP ELEV. AT ROCK TOP) REDUCE  SPALLING.
(4D PVC PIPE (2°-DIA) WITH SCREENED CAP TO ALLOW DRAINAGE (DRILLED
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KEYED NOTES

@ ENGINEERED BACKFILL 10.0° MIN. BOTH SIDES OF SHEET PILE. MINIMUM
LAYBACK SLOPE 1:1. COMPACT TO 95% OF STANDARD PROCTOR DENSITY
PER SPECIFICATIONS.

@ STEEL SHEET PILE (TYPE PZ-22)

CREST OF WEIR ELEVATION, CONCRETE CAP — 4,000 PSI (SEE TABLE THIS
SHEET). PLACE TOOL JOINTS EVERY 25’ ON—CENTER WITH ONE EXPANSION
JOINT IN THE CENTER OF EACH WEIR. THE EXPANSION JOINT SHALL BE 1"
FILLED WITH 1" FOAM TO ALLOW THE CONCRETE TO EXPAND. FOAM SHALL
ADHERE TO ONE SIDE OF THE JOINT AND BE SIMILAR TO FOAMTECH(R) FOAM

MADE BY NMW INC. EDGES OF JOINT SHALL HAVE %" CHAMFERED EDGED TO
REDUCE SPALLING.

@ PVC PIPE (2"-DIA.) WITH SCREENED CAP TO ALLOW DRAINAGE (DRILLED
THROUGH PILE AND CAP AS SHOWN, 10—FEET 0.C.)

(5D ROCK SPLASH APRON

(6 #4 LATERAL REBAR ON CORNERS OF CAP (2.0"-MIN. CLEARANCE TO CONCRETE
ALL AROUND)

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

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

@ ONE—MAN STREAMBED BOULDERS FOR ENERGY DISSIPATION

COBBLES (12°-DIA. OR SMALLER) FOR FILLING VOIDS

@ 12—0Z PER SY NON—WOVEN GEOTEXTILE
@ ANCHOR GEOTEXTILE AT EDGES OF ROCK PAD

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

TOP OF BEDROCK
(15 eeprock

TIE-IN CONCRETE CAP (NOT REINFORCED)

(17) DROP ELEVATION (SEE TABLE THIS SHEET)

TIE-IN ELEVATION (SEE TABLE THIS SHEET)
FLOWABLE FILL
NON—REINFORCED CONCRETE

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

SDDR-100019/RFI 002

(22) TRANSITION ROCK LINED DROP FROM 12" AT REINFORCED CONCRETE CAP TO
0" AT END ON NON—REINFORCED CONCRETE

@ 3" MINIMUM ENGINEERED FILL ABOVE SHEET PILE EXTENSIONS, COMPACTED TO
95% STD PROCTOR DENSITY

NON—ENGINEERED BACKFILL. ENGINEERED BACKFILL WITH OVERSIZED MATERIAL
PRESENT

ECN # CAP—102698—-ECN-00012
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KEYED NOTES
@ ENGINEERED BACKFILL 10.0° MIN. BOTH SIDES OF SHEET PILE. MINIMUM
LAYBACK SLOPE 1:1. COMPACT TO 95% OF STANDARD PROCTOR DENSITY
18.5" PER SPECIFICATIONS.
4.0°=MIN @ STEEL SHEET PILE (TYPE PZ-22)
(TYP. ALL CREST OF WEIR ELEVATION, CONCRETE CAP — 4,000 PS| (SEE TABLE THIS
SIDES). SHEET). PLACE TOOL JOINTS EVERY 25' ON—CENTER WITH ONE EXPANSION
JOINT IN THE CENTER OF EACH WEIR. THE EXPANSION JOINT SHALL BE 1"
FILLED WITH 1" FOAM TO ALLOW THE CONCRETE TO EXPAND. FOAM SHALL
ADHERE TO ONE SIDE OF THE JOINT AND BE SIMILAR TO FOAMTECH(R) FOAM
5 MADE BY NMW INC. EDGES OF JOINT SHALL HAVE %" CHAMFERED EDGED TO
REDUCE SPALLING.
- e e e — -
"L’b’L’b’L’b -b)k’b} . Y @ #4 LATERAL REBAR ON CORNERS OF CAP (2.0"—-MIN. CLEARANCE TO CONCRETE
§ BSE DSl J5 el P R AN ALL AROUND)
2 7 o o i »
= 18" PLANTERS //i\\///i\\///i\\///g\\///\ @ #4 REBAR DRILLED 18"-0.C. THROUGH PILE AND TIED TO BAR—(6) AND BAR—(8)
MIX OR NATIVE| SOOI |
48" 2.0’—MiIN. MATERIAL \////\\\/;(\\\/j/\\\/g : @ #4 REBAR SADDLE TIED TO BAR—(6) AND BAR—(7) @ 18"-0.C.
LKL
2"—MIN i ‘ﬁﬁ_ﬁﬁf " BOTTOM OF TRENCH
- (TYP.) i
i @ ALONG THE PROPOSED LENGTH OF EACH PILE, A TRENCH SHALL BE EXCAVATED
2 5 TWO FEET INTO BEDROCK. SHEET PILES SHALL BE PLACED INTO THE TRENCH
2" MIN. (TYP.) — TO THE ALIGNMENT INDICATED IN THE DRAWINGS, AND THE TRENCH SHALL
., = BE FILLED WITH GRANULAR BENTONITE TO CREATE A WATER TIGHT SEAL
18.5 = WHEN CONSTRUCTION IS COMPLETE. ADEQUATE SHORING SHALL BE USED TO
' 25 HOLD THE SHEET PILES IN PLACE UNTIL FLOWABLE FILL AND BACKFILL CAN
—] BE PLACED IN MANAGEABLE LIFTS ON OPPOSING SIDES IN ORDER TO LOCK
4.5"—MIN = THE SHEETPILES INTO ALIGNMENT.
: ' = | (10) TOP OF BEDROCK
i |
ALL 6= 777, i
SIDES) :F % T (D seorock
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FLOW

—
TIE TO EXISTING CHANNEL

e

KEYED NOTES

(1D TWO MAN STREAM BOULDERS AT CREST OF CASCADE

@ 12" STREAMBED COBBLES THROUGHOUT CASCADE INTERIOR

(3 PLACE ONE MAN STREAMBED BOULDERS TO FORM CASCADE EDGE

(4) TWO MAN STREAMBED BOULDERS AT END OF CASCADE

(5D PLACE ONE MAN STREAMBED BOULDERS TO FORM CENTER CHANNEL

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

(7D 12" STREAMBED COBBLES THROUGHOUT CASCADE POOL

(BOTTOM ELEV. = 7199.0%)

TWO MAN BOULDERS AT CREST OF POOL SILL TO STREAM

CHANNEL TIE—IN

(9D GEOSYNTHETIC CLAY LINER (16—0Z/SY NON—WOVEN BOUND)

TO LINE CASCADE

FILL VOID SPACES WITH SMALL COBBLES AND STREAMBED

SEDIMENT

(31 EXCAVATED MATERIAL BACKFILLED AS NEEDED AND COMPACTED

TO 95% OF STANDARD PROCTOR DENSITY
(12) EXISTING GRADE

(13 12" STREAMBED COBBLES AND GEOSYNTHETIC CLAY LINER

EXTENDED INTO STREAM CHANNEL

LARGE EXISTING BOULDER FIELD WORKED INTO EDGE OF

CASCADE POOL

APPROXIMATE AREAS WHERE NMDOT CLASS C RIPRAP WAS
USED TO REPAIR STORM DAMAGED 12" STREAMBED COBBLES
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Appendix D

Photo Documentation






Sandia Canyon Grade-Control Structure Completion Report

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

D-1



Sandia Canyon Grade-Control Structure Completion Report

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

D-2



Sandia Canyon Grade-Control Structure Completion Report

LA

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



Sandia Canyon Grade-Control Structure Completion Report

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

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

D-4



Sandia Canyon Grade-Control Structure Completion Report

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



Sandia Canyon Grade-Control Structure Completion Report

D-6



Appendix E

Sandia Canyon Wetland Run-On Control Design
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2

FILL AREA TO o
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AS NECESSARY §

272 l .
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TURF REINFORCED MAT
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GENERAL NOTES

1. IF THIS SHEET IS NOT 24" x 36", THEN IT IS A REDUCED SIZE PLOT.
2. LANL ENGINEERING MUST BE ON-SITE TO WITNESS INSTALLATION AND

PROVIDE TECHNICAL DIRECTION.

3. FILL FOR DEFENCELL™ AND BERMS SHALL BE ALLUVIAL FAN DEBRIS

FROM LANDFILL.
SHALL BE USED.

4. CONTRACTOR TO PROVIDE AS—BUILT INFORMATION.

NO NATIVE MATERIAL FROM WETLANDS STOCKPILE

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

6. APPLICABLE SPECIFICATIONS:
31—0519 SANDIA CANYON WETLAND GRADE CONTROL STRUCTURE

GEOSYNTHETICS

32—-9219 SANDIA CANYON WETLAND GRADE CONTROL STRUCTURE

SEEDING

31-2000 GRADE CONTROL STRUCTURE EARTH MOVING

PLACE DEFENCELL™ WALL HORIZONTALLY SUCH THAT EACH CELL
IS PLUS OR MINUS 0.05 FT TOLERANCE FROM LEVEL.

EXTEND

EROSION CONTROL MAT TO COVER BERM. TYPICAL AT EACH END
OF DEFENCELL™ WALLS.

(2D EXTEND BERM LATERALLY TO CATCH EXISTING SLOPE.

GRADE EXISTING GROUND FROM AS—CONSTRUCTED ELEVATION OF
THE GRADE CONTROL STRUCTURE PROJECT EDGE OF ZONE 4
BOUNDARY AND SLOPE UPWARD AT A 15% MAXIMUM SLOPE UNTIL
THE GROUND SURFACE OF THE BERM IS MET. USE CONTOUR
7210 AS THE LIMIT OF DISTURBANCE.

(4D FILL UPSTREAM OF DEFENCELL™ WALL USING BERM FILL.

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

LEGEND:
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8 7 6 5 v 4 3 | 2 1
GENERAL NOTES:
NON—WOVEN GEOTEXTILE -

8 0Z/SQYD MIN 1. IF THIS SHEET IS NOT 24" x 36", THEN IT IS A REDUCED SIZE PLOT.
TRM

EXISTING GROUND -
STEEP INLET SLOPE

FROM LANDFILL DRAINAGE 2. SITE CONDITIONS ARE AS FOUND.

3. ITHOUT TOLERANCES ARE NO

4. BROADCAST SEED BENEATH EROSION CONTROL BLANKET AND TURF
A REINFORCED MAT PER SPECIFICATIONS (SEEDING, 31-2000 GRADE
EXTEND TRM BEYOND CONTROL STRUCTURE EARTH MOVING).

TOE OF SLOPE

KEYED NOTES:

MIN MIN

1 2” l5”

(1) DEFENCELL™ DT1 — 24" WIDE BY 20" TALL BY 16 FT LONG (1
PANEL) DT1 DEFENCELL™ MAY BE SUBSTITUTED FOR DC2.

e (2> DEFENCELL™ DC2 — 43” WIDE BY 20" TALL BY 16 FT LONG (1

PANEL) DC2 DEFENCELL™ MAY BE SUBSTITUTED FOR DC3
DEFENCELL™. DEFENCELL™ DC3 — 65" WIDE BY 20" TALL BY 16 FT
ONG_(1 PANEL),

MIN

\ NON—WOVEN GEOTEXTILE —

8 0Z/SQYD MIN

24"
MIN

@ BERM FILL TO BE ALLUVIAL FAN DEBRIS FROM LANDFILL SCREENED TO A

MAXIMUM PARTICLE SIZE OF 3". MOISTURE CONDITION IN ACCORDANCE WITH {
THE SANDIA WETLANDS GRADE CONTROL STRUCTURE EARTHMOVING
f SPECIFICATION 31-2000.3.13.B—C AND F.4&5. FIELD MOISTURE CONTENT

SHALL BE BETWEEN 11% TO 17%. COMPACT IN MAXIMUM OF 8" LIFTS

m CROSS SECTION — DEFENCE LLTM WALL 1 ggmﬁozl_:gﬁlsgﬁg’qg—' TRACKED OR WHEELED VEHICLE OR VIBRATING WALK

1000/ SCALE: NONE SCREENING OF EXISTING GROUND IS NOT REQUIRED. PLACE AND
COMPACT ANY EXISTING GROUND MATERIAL USING METHODS IDENTICAL
NON—WOVEN GEOTEXTILE —

TO BERM FILL.
8 0Z/SQYD MIN

FILL DEFENCELL™ WITH ALLUVIAL FAN DEBRIS FROM LANDFILL
SCREENED TO A MAXIMUM PARTICLE SIZE OF 3”. COMPACT IN
MAXIMUM OF 8" LIFTS USING NARROW DIAMETER (LESS THAN 5"
DIAMETER) HAND TAMPER.

LOWER CELLS MAY CONSIST OF DC3 PROVIDING THE LATERAL
EXTENSION IS INTO THE BERM.

TURF REINFORCED MAT -
NORTH AMERICAN GREEN P3550

TOP CELL IN DEFENCELL™ STACK IS 24" TALL. SEE C—3001.

PO © © 0

20m A1

ANCHORING OF GEOTEXTILE BELOW BOTTOM GRADE OF DEFENCELL™
WALL AND BY LATERAL EXTENSION IS NOT REQUIRED FOR STATION
SECTIONS 0+00 TO 0+20 FEET AND 0+92 TQ 1+12 FEET PROVIDED
EXTEND TRM BEYOND FINAL UPSTREAM GRADE ABUTTING DEFENCELL™ WALL IS 2 FT OR

SREIRESRRIRE N O . / TOE OF SLOPE HIGHER THAN DEFENCELL™ BOTTOM GRADE.

LEGEND:

POND BOTTOM 2 o
5 437
10'=0" MIN. B '

1 Oll
MIN” |

— e — — GEOTEXTILE

GROUND

TURF REINFORCED MAT OR

NON—-WOVEN GEOTEXTILE — EROSION CONTROL BLANKET

MIN 8 0Z/SQYD MIN

DEFENCELL™

/B\CROSS SECTION — DEFENCELL™ WALL 2
\C-1009/ SCALE: NONE
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8 0Z/SQYD MIN

-

|
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1
1
1
1
1
1
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DEFENCELL DC2 PRODUCT SPECIFICATIONS:

STANDARD FLOOD WALL DESIGN:

R

1 43" Nominal
v 20 I

+

n

q

F—
a4 ¢
20 ¢

¥

B

-

o~
v

: N CUT - =
@DEFENCEI.L DC2 : SECTION CUT - LENGTH @ SECTION VIEW - WIDTH

DEPTH OF CELL MATRIX : 20"
OVERALL DEPTH OF OUTER CELL : 24"
ALL SEAMS STITCHED

§

(

DC2 CELL PANEL
SUPPLIER : FIBERWEB INC.
MATERIAL : TYPAR 10 OZ/YD?

@ DEFENCELL DC2 : ISOMETRIC VIEW

195" A d

B O E @&
e .
¥ &l &l I SNAP=FIT CONNECTIONS
g G SECTIONS 7o BE
3@ @ E REMOVED FOR DC2
5| CONSTRUCTION :EEEE
—

OO0 BE BE @[

@ DEFENCELL: STANDARD CONSTRUCTION FRAME DIAGRAM

ALIGN CENTER OF
EACH CELL TO PINS

DEPTH OF 24" AFTER

FILL 2Y° COURSE TO A
fsmcxmc HAS OCCURRED

N

N
USE STEEL
/ PINS TO
EXPAND CELLS
BY SLIDING
INTO INTERIOR

2D COURSE IS PLAC
INSIDE 1T COURSE
4" GEOCELL UP

OF EACH CELL

F86F COMPACT FILL
MATERIAL IN 10" LIFTS
FILL 15T COURSE TO
INSIDE 20" CELL LIMIT
NOTE: FRAME CAN
BE REMOVED AFTER
CELLS ARE } FULL.

FILL 2%° COURSE TO
MAXIMUM LIMIT

BLACK LINE INDICATES
NESTING LEVEL Gl

E DUGRAM: DEFENCELL FLOOD WALL : PANEL EXPANSION USING STANDARD FRAME
4" NESTED @
PANEL DEPTH

L7

<

/

PRIOR TO FILLING, ALIGN
ADJACENT PANELS WHILE
EACH IS EXPANDED WITHIN A
SEPARATE FRAME. (OVERLAP
OF FRAME WILL BE
REQUIRED AT CONNECTIONS)

OVERLAP FRAME

MINIMIZING THE GAP
BETWEEN TO NO GREATER

THAN §
HAND FILL CELLS AT
CONNECTIONS TO MINIMIZE

DEBRIS BETWEEN
CONNECTING PANELS

4" NESTING PANELS
SUPPORTS AND ALIGNS

BAN

(Z}DEFENCELL FLOOD WALL : CONSTRUCTED ISOMETRIC VIEW

CK 6 MIL. POLY
IOR TO FILLING

FOR ACCURATE STACKING @ DEFENCELL FLOOD WALL : END CONNECTION & 90° ANGLE DIAGRAM

DEFENCELL FLOOD WALL : 1°- 60° ANGLE DIAGRAM

FILL LEADING CELLS TO
ANCHOR THE PANEL

UNHOOK FRAME AND
ROTATE PANEL TO DESIRE]
ANGLE

FILL REMAINING CELLS
FROM ANGLE TOWARD
N ROTATED END

Table 1 : DC2 Specifications

PHYSICAL PROPERTIES UNITS bC2
PANEL LENGTH miin 497134
FOOTPRINT WIDTH m/in 1.35/54
PROTECTED WIDTH miin 1.10/43
PPANEL VOLUME Y 49
80% COMPACTED * tons 64
CELLS IN LENGTH No. 8
CELL IN WIDTH No. 2
CELL DIAMETER m/in 05/20
CELL DEPTH m/in 05/20
COLOR Tan
PANEL WEIGHT bs 15
PANELS PER PALLET No. 4“4
PALLET GROSS WEIGHT * Ibs 740
W—Wﬁm
| e & . v waTe T D G

GENERAL NOTES

1. THE INFORMATION CONTAINED IN THIS DETAIL IS PROVIDED FOR THE .
CONVENIENCE OF THE USER AND DOES NOT TAKE PLACE OF CONSTRUCTION
PLANS AND/OR SPECIFICATIONS. FIBERWEB INC. CANNOT BE HELD
RESPONSIBLE FOR THE USE OR MISUSE OF THIS INFORMATION. WE
RECOMMEND YOU CONTACT US FOR FURTHER DESIGN ASSISTANCE.

2. THIS DETAIL IS FOR CONCEPT PURPOSES ONLY AND DOES NOT IMPLY ANY
ACTUAL DESIGN OR ENGINEERING HAS BEEN COMPLETED. ENGINEERING
MODELING WILL NEED TO BE PERFORMED TO DETERMINE PROPER
STRUCTURAL REQUIREMENTS_AND COMPONENTS INCLUDING SAND AND
AGGREGATE.

FrALE—MATERIALS—ARE-SUBJECT-TO-APPROVAL—BY-FBERWEB—INE-

CLASS
no | oae |G| aoc

ENVIRONMENTAL PROGRAMS

SANDIA CANYON WETLAND GRADE CONTROL [ o™ (& '™
STRUCTURE - RUNON CONTROL —SESeN TR RG]
] ?.a%
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