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SEEP AND SPRING INVENTORY

The following list is a compilation of springs and seeps in the Smoky Mountain region that
have been investigated between October 1988 and May 1992. Photos are attached in the
back of this report.

BRETTS SPRING
Location: T41S, R3E, SW 1/4 Section 32

Bretts Spring is shown but not named on the USGS 7 1/2' topographic map and the
BLM 1:100,000 map. The spring is near Tibbet spring and occurs from the Drip
Tank member of the Straight Cliffs formation. Water appears to emanate from the
bottom of a small drainage. Water was not flowing when visited on 10/17/88 but had
a slight flow (about 1 gpm) during the 2/5/92 visit. Flow appears along a 20" interval
of the drainage bottom. Further downstream there was no sign of seepage or
dampness. An efflorescence was present along the bottom the drainage. There was
evidence of use by cattle at this site. Cottonwood trees grow along the side of the
drainage in the area where the seepage occurs.

Refer to Figure 4.

CLINTS SPRING
Location: T41S, R3E, SW 1/4 Section 20

This spring is shown on the USGS 7 1/2' and BLM 1:100,000 maps. Water emanates
from the Drip Tank member in the bottom of the drainage for a distance of about
50. This spring was visited on 10/18/88 and 2/5/92. Flow was estimated to be 3-5
gpm on both occasions. The flow from the spring continued down the channel for
200-300' before disappearing. Evidence of use by cattle was present on both visits.

Refer to Figure 4.

DRIP TANK SPRING
Location: T40S, R3E, NE 1/4 Section 24
Drip Tank Spring is shown on the USGS 7 1/2' and BLM 1:100,000 maps. The
spring in located in Drip Tank Canyon, a tributary of Last Chance Creek. Water

emanates from cracks in the sandstone wall beneath an overhang and forms a pool
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directly beneath. The site was being utilized by cattle during the 2/5/92 visit. Flow
was estimated at about 3-5 gpm during the 10/17/88 visit but was lower (about 2
gpm) when visited on 2/5/92. Flow appears to emanate from bedding planes of the
Drip Tank member. An efflorescence followed the flow downstream from the spring.
Cottonwood trees are growing along the side of the drainage.

Refer to Figure 4.

14 NORTH SPRING
Location: T42S, R3E, NW 1/4 Section 14

Two seeps emanate at this location from the Calico Sandstone bed where it is
exposed in the bottom of Tibbet Canyon. The seep in the main drainage was called
14 North and the seep emanating from the side canyon was called 14 South. A very
slight flow was detected at each seep. A heavy efflorescence is present around the
seep and down stream for about 1000' although the flow only continues 200-300°
downstream. These springs are shown on the USGS 7 1/2' and BLM 1:100,000
maps. Flow was estimated at less than 1 gpm for each spring. Evidence of use by
cattle and wildlife was present.

Refer to Figure 4.

14 SOUTH SPRING
Location: T42S, R3E, NW 1/4 Section 14

Refer to discussion for 14 North Spring.

JOHN HENRY SPRING
Location: T41S, R3E, NW 1/4 Section 20

This spring is shown on the USGS 7 1/2' and BLM 1:100,000 maps. Visits to the site
were made on 10/17/88 and 2/5/92. The spring appears as seepage along the bottom
of the wash from the Drip Tank member. A perceptible flow (about 4 gpm) was
present during both visits. Cottonwood trees grow along the sides of the wash where
the seepage emanates. Efflorescence is present in and along the wash below the
spring. Evidence of use by cattle was present.

Refer to Figixre S.
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NEEDLE EYE WATER

Location: T41S, R4E, SW 1/4 Section 4

Needle Eye Water is shown on the USGS 7 1/2' and BLM 1:100,000 map. The site
was visited on 10/17/88 and 2/5/92 and has development structures associated with
it. A catchment pond has been built around the source and is filled with grasses and
cattails. No water was visible in the catchment pond on either visit. There appears
to be pipes that run from the catchment pond (which is fenced off) to a watering
basin below. Water appears to emanate from the side of the canyon within the Drip
Tank member. There did not appear to be much usage at this site by cattle or
wildlife during the 2/5/92 visit. Several tamarisk bushes were growing in the area
but vegetation was generally sparse.

Refer to Figure S.

SECTION 10 SPRING
Location: T42S, R3E, NE 1/4 Section 10

A spring is shown on the USGS 7 1/2' and BLM 1:100,000 map at this location.
However, a search of the area found no evidence of a spring, seep, efflorescence,
trees, unusual vegetation or signs of cattle or wildlife use. This site was visited on
10/17/88 and 2/5/92 and produced no evidence of water on either occasion. This site
is located within the John Henry member of the Straight Cliffs formation. No other
seeps or springs have been found to occur within this geologic unit. The notation of
a spring at this location on the USGS/BLM maps is apparently incorrect.

Refer to Figure S.

TIBBET SPRING
Location: T41S, R3E, NW 1/4 Section 32

Tibbet Spring was visited on 10/17/88 and again on 2/5/92. The spring is named on
both the USGS 7 1/2' and BLM 1:100,000 maps and is probably the most highly
developed spring of those investigated. The spring has been developed to be used
as a filling point for portable water tanks. Portable tanks, piping, culverts and
valves are present. The main catchment pond is fenced off to prevent entry by
cattle. The spring does not have a measurable flow however, the drainage below the
catchment pond has a low trickle of water which disappears a short distance down
the wash. The wash is not damp beyond. A small grove of cottonwood trees
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surrounds the catchment pond and cattails are growing within the catchment pond.
Flow at this site occurs from near the base of the Drip Tank member.

Refer to Figure S.

The following locations were investigated during a seep and spring inventory of the
permit area conducted by Roger Holland on' 9/29/90. Sites were identified by studying
aerial photographs, topographic maps and by hiking in the field. Sites were noted if they
had at least one of the following characteristics: anomalous vegetation, efflorescence,
dampness or standing water.

CALICO SEEP
Location: T42S, R3E, NW 1/4 Section 1

The Calico Seep was first visited on 10/18/88 and regular quarterly monitoring for
this site began during the fourth quarter of 1989. Collection of a sample at this
location is difficult because the seep occurs as a diffused dampness about 30 feet
above the canyon floor along a steep slope. Samples are collected by catching drips
beneath the small overhangs along the outcrop. The Calico Sandstone bed is located
at the top of the Smoky Hollow member and is about 25' thick throughout the
permit area. The Calico bed is located approximately 150" vertically below the coal
seam to be mined and is separated by an interval of interbedded sandstone and
shale. Seepage from the Calico bed has been found at only one other location in
Tibbet Canyon (refer to the discussion for 14 North and 14 South springs).

Refer to Figure 3.

SEEP S-1
Location: NE 1/4 NW 1/4 Section 20, T41S, R4E

This site is located at the bottom of two converging drainages containing colluvial
material. Geologically, the site is within the upper part of the Drip Tank member.
Tamarisk was present in the bottom of the drainage but no water was observed.
There was some speculation as to the source of the moisture. The colluvium in the
bottom of the drainage may collect and store surface water runoff thus mimicking
a seep. No wildlife usage was noted. The site was visited again in 2/5/92. No water
was visible. Because of the location near the top of Smoky Mountain, the vegetation
is probably a result of surface water infiltration and concentration in low, colluvium
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fill area. Due to the lack of flow at the site no monitoring other than visible
observations has been conducted. Refer to Figure 1.

SEEP S-2
Location: Center of NW 1/4 Section 20, T41S, R4E

Seep S-2 is located at the base of a massive paleochannel in the Drip Tank member.
Drips from the channel form a small pool (6’ long x 4’ wide x 2" deep) beneath the
sandstone ledge. No water flowed from the pool. Vegetation such as reeds and bull
thistle were found around the ledge. Access to the pool is very restrictive making
the source inaccessible to all but small animals. This site has been monitored on a
quarterly basis since the first quarter of 1991.

Refer to Figure 1.

SEEP S-3
Location: NE 1/4 NE 1/4 Section 14, T41S, R3E

This location was noted because of the surface coatings on the sandstone. No
standing or flowing water was observed. The area is within the Drip Tank member
and is near the base of a thick paleochannel sandstone. No anomalous vegetation
was noted. No animal tracks or trails were observed. Due to the lack of water, this
site does not appear to be a water resource and has not been included in the
monitoring program.

Refer to Figure 3.

SEEP S-4
Location: NW 1/4 NE 1/4 Section 18, T41S, R4E
Seep S-4 is located at the base of a thick paleochannel sandstone in the upper
portion of the Drip Tank member. Small vegetation grows around the seep. The
seep consists of wet sandstone and a few small drips. No pool formed beneath the
drips. No sign of wildlife use was present. This site has been monitored since the
first quarter of 1991.

Refer to Figure 2.
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SEEP S-5

Location: NW 1/4 NE 1/4 Section 23, T41S, R3E

This site was noted because of the damp sandstone and the surface coatings on the
sandstone. As the site is located in the upper portion of the Drip Tank member, the
dampness may have be related to surface runoff. Only a minor increase in
vegetation was observed and no wildlife usage was noted. This site did not appear
to be a source of water and has not been included in the monitoring program

Refer to Figure 3.
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ADD FIGURES 1-5 HERE
(PHOTOS OF SEEPS AND SPRINGS)
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RENEWABLE RESOURCE LAND SURVEY

Renewable resource lands are by definition; "aquifers and areas for the recharge of
aquifers and other underground waters, areas for agricultural or silvicultural production
of food and fiber, and grazing lands"”. In the permit and adjacent area, land use primarily
consists of grazing land.

The following discussions describe resources found in the area with regard to
agriculture, ground water, surface water and food and fiber.

Surface Water Resources

Surface water is available in and around the proposed permit area only following
significant precipitation events. Storm events are infrequent and unpredictable. The
precipitation falls and runs off rapidly. Attempts to store runoff in catchment basins has
not been very successful due to a high infiltration/evaporation rate as well as the high
sediment load which quickly diminishes storage capacity in the small catchment structures.

Water is hauled to the top of Smoky Mountain from Big Water when it is required
for uses such as exploration drilling.

Ground Water Resources

Two formal ground water surveys have been conducted in the region in and around
the proposed permit area. The first survey was performed in September 1990 by Roger
Holland, Consulting Geologist. Mr. Holland had worked on the exploration drilling
program logging holes that summer. In addition, he has been performing the surface and
ground water monitoring since August of 1989. The second survey was performed by
EarthFax Engineering, Inc. and Roger Holland in February 1992.

A survey was conducted in September 1990, by Roger Holland, to determine the
extent of ground water to be found within and adjacent to the proposed permit area. Refer
to Appendix VII-1 for the complete report. The survey covered an area that extended at
least one quarter mile beyond the boundary of the 30 year mine plan shown on Exhibit V-
S5A. Survey methodology incorporated aerial photographs, topographic and geologic
structure maps. In this survey, 5 areas that were damp or showed efflorescence were
located and photographed. Sampling was not feasible due to the lack of flow from sites S-2
and S-4. Due to the lack of dampness and indicator vegetation, it was decided that S-1,
S-3 and S-5 were not water resources and monitoring would not be continued on them.
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Seep S-2 was located at the base of a massive sandstone channel. Access from the
top was prohibitive due to the steep rock cliff above. The route from the bottom involved
climbing up steep slopes and massive boulders. A small pool of water, approximately 6’ x
4' x 2" deep is hidden behind vegetation and the sandstone overhang. Tracks at the site
indicate the water may be utilized by smaller mammals but would be infeasible for cattle
watering.

Seep S-4 is located at the base of a thick sandstone channel in the upper portion of
the Drip Tank member. Drips from the seep did not form a pool so a bucket was placed
under the drips to collect the water.

The sites were visited again in February, 1991 and a sample obtained from S-2 (the
small pool). Not enough water was available at S-4 so a container was placed below the
seep to collect the drips. No water was apparent at S-1.

Another seep and spring survey was conducted during the week of February 3, 1992.
In order to more fully evaluate ground water conditions in the region, the survey expanded
much further from the permit boundary to springs located from one to five miles away.
The survey included those seeps identified in the September 1990 survey plus all the springs
shown to exist on topographic maps within S miles of the permit boundary. No resources
other than those identified in the September 1990 survey were located in or near the permit
area. Refer to Appendix VII-9 for a ground water inventory of the region. The springs,
listed in Table VII-1, were visited, sampled and photographed. Refer to Chapter VII, R645-
301-724 Baseline Information, for details on the seep and spring surveys and sample
analyses.

The springs were located primarily on the downdip outcrop of the Drip Tank
member of the Straight Cliffs formation or near the synclinal trough of the Warm Creek
syncline. Seeps were found in the Calico Bed of the Smoky Hollow member of the Straight
Cliffs formation at the outcrop in the bottom of Wesses Canyon and canyon wall in Smoky
Hollow. Refer to Figure VII-13 for a stratigraphic column. None of the springs produced
a flow greater than 4 gallons per minute. It would be unlikely that the seeps and springs
located outside of the proposed permit area would be affected by the proposed mining
activity.

Exploratory drilling in the 1960's and 1970’s has provided hydrologic information
for the area that has been used to create a hydrologic model for the permit and adjacent
areas. The occurrence and availability of ground water in the Straight Cliffs Formation
appears to be controlled primarily by structure. As shown on Exhibit VI-3, the Smoky
Mountain Anticline plunges to the northwest against the regional drainage pattern. The dip
of the flanks and plunge of the nose of the anticline preclude water from accumulating in
the beds of the anticline. Water instead migrates toward the Warm Creek and Last Chance
Synclines from the structural high (Smoky Mountain Anticline).
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Observations made during the drilling program were often estimates of ground water
flow, however, note can be made that water was encountered more often and in greater
quantities in drill holes located near the bottom of the Warm Creek and Last Chance
Synclines and near the plunging nose of the Smoky Mountain Anticline forming a horse-
shoe shaped zone around the Smoky Mountain Anticline. Figures VII-10, VII-11, VII-12,
VII-14 display the affect structure has on the regional ground water. Water migrates from
the structural highs to the structurally low areas and form springs or seeps where the
water-carrying formations outcrop in the canyons.

A total of 202 drill holes were drilled on 1/4 mile spacing through out the lease area.
Of the 84 drill holes in the permit area only 24 (29%) exhibited moisture in the hole. Of
the 24, 9 (38%) were located in the extreme western portion of the permit area near the
axis of the Warm Creek Syncline. This occurrence would be expected due to the
accumulation of water near the trough of the syncline. Eight of the 24 holes (33%) were
within or adjacent to the bottom of the Smoky Hollow drainage.

The remaining seven holes that exhibited moisture occurred at various locations
within the permit area. In only one case did two "wet" holes occur adjacent to each other.
The perched saturated zones appear to be discontinuous and without correlation between
drill holes.

Recharge to the perched zones is primarily through joints and fractures in the
overlying formations. Direct infiltration is limited by the high evapotranspiration and the
low precipitation within the region. According to Blanchard (1986), the potential
groundwater recharge for the drainages in the Kaiparowits Plateau between the Escalante
and Paria River drainages (i.e., the region that includes the permit and adjacent areas) is
estimated to be approximately 3,000 acre-feet per year. Over the 1,670 square mile area,
this represents an average of only 1 gpm/mi’. The area within and adjacent to the permit
area is not an area of significance for groundwater recharge to regional aquifers or perched
zones.

Direct infiltration is also restricted by low permeability of the beds within the
Straight Cliffs formation. Doelling and Davis (1989) describe the barren zones
(stratigraphic sequences above and below the coal seam) as thick-bedded to massive cliff-
forming sandstones with interbeds of mudstone, thin, friable to blocky sandstone beds and
thin limestone beds. The U.S. BLM (1976) estimates the Straight Cliffs formation in the
Smoky Mountain area to be more than 50 percent shale, mudstone, carbonaceous shale and
coal. These repeated sequences of interbedded sandstones and mudstones greatly limit the
potential of the Straight Cliffs formation as being a significant aquifer. Refer to Chapter
VII, R645-301-724 Baseline Information for additional information of the permeability of
mudstone above the coal seam to be mined.
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In the Probable Hydrologic Consequences (PHC), Chapter VI, R645-301-728,
interception of perched groundwater lenses is discussed as a potential impact due to
subsidence. Because the perched groundwater zones are isolated and not hydraulically
connected to any regional aquifer, the effect of dewatering perched zones on the hydrologic
balance will be minimal.

Seeps S-2 and S-4 could be impacted by subsidence. However, since neither seep
produce a measurable flow, the seeps are not considered a major source of water and the
impact to the area, should subsidence affect them, would very minimal. Should subsidence
cracks intercept either seep, there is a strong possibility that the clays within the strata will
swell and seal the crack.

It is unlikely that the seeps and springs located outside of the permit area will be
affected by the mining process because they are outside of the zone of subsidence and not
hydraulically connected to the perched zones within the permit area. The closest spring,
Needle Eye Water, is located more than 2 miles outside of the zone of subsidence for the
mining area (refer to Exhibits V-8 and VII-5).

The Calico Sandstone bed lies approximately 150" below the coal seam to be mined
and averages about 25' thick in the vicinity of the permit area. Seeps occur in Tibbet
Canyon and Smoky Hollow where the Calico bed is exposed near the canyon bottom. Both
locations have flow rates less than 1 gpm. There are no known water supply wells in the
Calico bed (or other members of the Straight Cliffs formation) within or adjacent to the
permit area.

In February 1992, a slug test was conducted on a monitoring well (MW-1) within the
Calico bed. Results show the hydraulic conductivity of the Calico bed to be 0.2 ft/day at
this site. A short term pumping test conducted in March 1992 which measured a pumping
rate of 1/2 gallon per minute from the well. The calculated transmissivity of the Calico bed
is sufficiently low to be classified as having poor potential for development as a water
supply. Refer to Chapter VII, R645-301-724 Baseline for additional information on the
Calico bed.

Agriculture

Historically, the area in and around the permit area has not been used for
agricultural production. There is no record of farming in or around the permit area. Both
the Soil Conservation Service and the Bureau of Land Management evaluated the area as
being unimportant as farmland (refer to Appendix II-3 for their comments). Although the
canyons bottoms support vegetation, they are not suitable for farming due to their limited
extent and lack of dependable water supply.
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On top of Smoky Mountain, there is no record of farming either by the Indians or
later settlers. The topography is rolling and no dependable water supply exists. Water is
hauled to Smoky Mountain for the purposes of cattle watering and exploration drilling.
Transportation of water for agricultural purposes would not be economical. Native
vegetation consists primarily of pinyon-juniper trees, grasses and forbs. Precipitation on
Smoky Mountain is approximately 8-10 inches per year.

Grazing

The Smoky Mountain area is used primarily for cattle grazing. Water resources in
the vicinity, Seeps S-1, S-2 and S-4, have not been developed because they produce
insufficient quantities of water to meet the needs for cattle watering. Water resources that
have been developed near the permit area are Drip Tank Spring and Needle Eye Water to
the north. Cattle were observed around Drip Tank Spring during the February 1992 Seep
and Spring Survey. The flow was estimated at 2-S gallons per minute.

No flow or cattle were observed at Needle Eye Water during the 1992 survey. The
site did not appear to be maintained. Subsidence would not impact either the Drip Tank
Spring or Needle Eye Water sources due to their distance from mining activities. Needle
Eye Water, the closest of the two is over two miles to the northeast from the maximum
extend of projected subsidence.

Should subsidence interrupt the surface area where grazing occurs, the area would
be allowed to stabilize prior to regrading and reseeding. The area impacted by subsidence
cracks is expected to be minimal and the potential for reseeding the area would be good.
Surface effects of subsidence would be limited to panel ends. Broad downwarping
throughout the panel area would not impact surface usage by livestock and wildlife.

Summary

The proposed permit and adjacent area do not appear to be significant aquifer
recharge areas because of the low precipitation/infiltration rate and the interbedded nature
of the flat-lying strata.

Existing groundwater resources within the permit area include S-2 and S-4.
However, these seeps have a flow rate too low to measure.

The Calico Bed produces seeps in the bottom of Tibbet and Warm Creek Canyons
outside of the proposed permit area. Mining will not impact this bed because it lies
approximately 150" below the coal seam to be mined and is separated from the coal seam
by interbedded sandstone and shale along with several massive shales beds.
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The proposed permit and adjacent areas do not appear to be geographic areas which
contribute significantly to the long-range productivity of water supply, food or fiber
products or to be aquifer or aquifer recharge areas.

There are no surface water resources in or adjacent to the permit area. The nearest
stream that would have flow other that following precipitation events would be Wahweap
Creek near the town of Big Water.

Grazing resources would not be significantly affected. Should subsidence interrupt
land use due to subsidence cracks, the interruption would only be temporary until the area
could be put back into usage by regrading and reseeding the area.

The proposed mining activities would not affect any agricultural use of the land. No
silviculture activities have occurred or presently occur in the permit or adjacent areas as
there are no forests in the area.
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ENERGY DISSIPATOR DESIGN
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EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Projeét: FLOW DEPTH FOR Q=770.1 CFS

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,600.00 - =25.00
2 4,593.42 -6.30
3 4,592.92 -4.30
4 4,589.12 -4.10
5 4,588.72 -1.30
6 4,588.72 0.00
7 4,588.92 2.70
8 4,589.52 4.70
9 4,590.12 7.70

10 - 4,590.12 9.70
11 4,592.02 10.70
12 4,593.02 11.70
13 4,593.42 12.10
‘14 4,600.00 40.00

With a channel slope of 2.00 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
6.30 99.79 35.78 2.79 769.5 7.71

Toi lussde v dqﬂ—h = b3 ben:f’
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Pressure Pipe Analysis & Design
Circular Pipe
Worksheet Name: CULVERT U-9
Comment: PRESSURE FLOW CONDITIONS
Solve For Elevation @ 1

Given Input Data:

Pressure @ 1...... 0.00 psi
Elevation @ 2..... 0.00 ft. -
Pressure @ 2...... 0.00 psi.

Discharge......... 346545.00 gpm
Diameter.......... 132.00 in
Length..‘......... 100.00 ft ;'//‘(@

Hazen-Williams C.. 35.00 0
S~ 95,
Computed Results:
Elevation @ 1..... 1.23 ft
Velocity....cc0... 8.12 fps
HeadloSS...cceeene 1.23 ft
Energy Grade @ 1.. 2.26 ft
Energy Grade @ 2.. 1.03 ft

Friction Slope.... 12.326 ft/1000 ft

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: ROADWAY CULVERTS
Comment: 42-INCH CULVERT UNDER ROAD FROM SED. POND
Solve For Actual Depth

Given Input Data:

Diameter.......... 3.50 ft
Slope.cereeecscess 0.0250 ft/ft
Manning’s n....... 0.025
Discharge......... 57.20 cfs
Computed Results:
Depth...veeeennnn. 2.14 ft
VeloCityeeeeeooons . 9.28 fps
Flow Area.....c... 6.16 sf
Critical Depth.... 2.37 ft
Critical Slope.... 0.0187 ft/ft
Percent Full...... 61.15 %
Full cCapacity..... 82.72 cfs
QMAX @.94D........ 88.98 cfs
Froude Number..... 1.22 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

A VII-11.14



PROJECT PAGE /E; OF

EARTHFAX ENGINEERING, INC. COMPUTED DATE

ENGINEERS / SCIENTISTS
, CHECKED. DATE

Riprap f dwmshfmm 07j ooyt U4

A~

DUHC{’ ucloah,} 68!/[560 .  |

. Place, \nprap oot D\a) I3 mol/\eg
dourstveam' ¥ Culuent ouHe:l— %r o
levgtin o] - Gpproxivviet t6 et
Travstheon.. oA, 'f‘fa&e elaineld

~ approyinales wnw chgnne
Sechovy = B wichh = lle |get | e
c!opes 'QH'%I\/ .

.J

F\rb’vn a%aohed ﬁ‘ Gr a D% 1> ncls,
O PO UM Uﬂtouh@ ob 0:% |eetr (¥ Second
tan-De aCCOMW\ocla T3 a/.\/.»uvmes

2851V Side Slopes - e chdnnel koo
(Wit o Slope a oh ) ‘Cant  withstavd  a umm%
Q@ 2.2 b%[s | Tevejore, 19" yvotk wrl

%&A@Jﬁ

e o —

TYPICAL CHANVEL SECTIDM -

A VII-11.15




o o

PROJECT PAGE
EARTHFAX ENGINEER!N%, INC. ~ compuTED DATE
ENGINEERS / SCIENTIST CHECKED DATE
i } ‘L : |
- e
L e Lo ;
! ks -
1.0
’ ADAPTED FROM HYDRAULIC GHART 7ig-Y /
HYDRAULIG DESIGN GRITERIA,CORPS OF -
ENGINEERS [
0.8 . _ _ : _
k = 50% [stone|size /
x| A
"o
[ .
: T T 7
e g 0.6
13 | | . %
- : [
e [TO
‘é‘ o
== ,
o|l% 0.4
i o
wl | /
32 /
]
o
—
0.2
0 —— .
0 0.2 04 0.6 0.8 1.0

Velocity Against Stone - F.P.S., Vs

Average Velocity In Channel -~ E.ES, v
FIG. 1 - VELOCITY AGAINST STONE ON CHANNEL BOTTOM

A VII-11.16




EARTHFAX ENGINEERING, INC. COMPUTED

ENGINEERS / SCIENTISTS

PROJECT

PAGE.

|7

OF

DATE

CHECKED.

DATE

STONE WEIGHT, IN POUNDS

5000

20 60 600 1000 1500 3000
26 3101 407 100 200 400" sl 700 | 4000
24 ///
.22 ' / v
20 , 7//
18 ///j; A
6 /A / / e

I A

IRN7/4

N

FOR STONE WEIGHING
165 LBS. PER CU.FT.

VELOCITY (V) IN FEET PER SECOND

o o
==
A

ADAPTED FROM REPORT OF
SUBCOMMITTE ON SLOPE

PROTECTION, AM. SOC. CIVIL

~ ENGINEERS PROC. JUNE 1948

o

o i

2. 3

4

EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET

i2.1or

bottom
41
3:1
2.1

Y1

FIG. 2-S|ZE OF STONE THAT WILL RESIST DISPLACEMENT
FOR VARIOUS VELOCITIES AND SIDE SLOPES

A VII-11.17




PROJECT PAGE (g OF

EARTHFAX ENGINEERING, INC. COMPUTED DATE

ENGINEERS / SCIENTISTS
CHECKED DATE

TYPICAL SECTION AT OUTLET

Dowvan turn Gec.Hm;-» b diveet

)

rovdnness
in%———-? !

/

/

//_f rovsVM ess

4 : nvud,.
| f,

Ll st trsy s il sivd k¥

A VII-11.18




3/30/93

APPENDIX VII-12

DISCHARGE DETERMINATION FOR NATURAL CHANNEL
USING MANNING'S EQUATION DESIGN METHOD



‘EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: SS-1 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH

Evaluation of discharge for cross-section:

Point Num, GS Elev. Dist.
1 4,850.00 -140.00
2 4,840.00 -30.00
3 4,832.50 -8.00
4 4,831.25 -3.67
5 4,830.00 0.00
6 4,829.91 8.33
7 4,830.41 10.67
8 4,831.17 20.42
9 4,833.41 26.08

10 4,835.28 32.17
11 4,840.00 40.00
12 4,850.00 80.00

With a channel slope of 2.50 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

3.79 97.33 39.69 2.45 770.1 7.91



EarthFax Engineering, Inc.
Discharge Determination for Natural Channetl
Using Manning’s Equation Design Method.

Project: ANDALEX SINGLE-STAGE SAMPLER SS-1

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,850.00 -140.00

2 4,840.00 -30.00

3 4,832.50 -8.00

4 4,831.25 -3.67

5 4,830.00 0.00

6 4,829.91 8.33

7 4,830.41 10.67

8 4,831.17 20.42

9 4,833.41 26.08
10 4,835.28 : 32.17
11 ~4,840.00 40.00
12 4,850.00 80.00

With a channel slope of 2.50 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

0.05 0.12 4.86 0.02 0.0 0.4
0.10 0.48 8.84 0.05 0.3 0.6
0.15 0.93 9.23 0.10 0.9 0.9
0.20 1.40 9.62 0.15 1.7 1.2
0.25 1.88 10.02 0.19 2.7 1.4
0.30 2.39 10.41 0.23 3.9 1.6
0.35 2.91 10.80 0.27 5.3 1.8
0.40 3.46 11.19 0.31 6.9 2.0
0.45 4.02 11.59 0.35 8.6 2.1
0.50 4.60 11.98 0.38 10.6 2.3
0.55 5.21 12.76 0.41 12.5 2.4
0.60 5.86 13.56 0.43 14.6 2.5
0.65 6.55 14.35 0.46 16.9 2.6
0.70 7.28 15.15 0.48 19.4 2.7
0.75 8.04 15.94 0.50 22.2 2.8
0.80 8.85 16.74 0.53 25.2 2.8
0.85 9.69 17.53 0.55 28.4 2.9
0.90 10.57 18.33 0.58 31.9 3.0
0.95 11.49 19.12 0.60 35.6 3.1
1.00 12.46 19.92 0.63 39.6 3.2
1.05 13.46 20.72 0.65 43.9 3.3
1.10 14.49 21.51 0.67 48.5 3.3
1.15 15.57 22.31 0.70 53.3 3.4
1.20 16.69 23.10 0.72 58.5 3.5



Project: ANDALEX SINGLE-STAGE SAMPLER SS-1

Page 2

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
1.25 17.85 23.90 0.75 63.9 3.6
1.29 19.04 24.34 0.78 70.3 3.7
1.34 20.25 24.63 0.82 77.3 3.8
1.39 21.46 24.94 0.86 84.5 3.9
1.44 22.70 25.26 0.90 92.0 4.1
1.49 23.95 25.57 0.94 99.7 4.2
1.54 25.21 25.89 0.97 107.7 4.3
1.59 26.49 26.20 1.01 116.1 4.4
1.64 27.77 26.52 1.05 124.6 4.5
1.69 29.09 26.83 1.08 133.6 4.6
1.74 30.41 27.15 1.12 142.7 4.7
1.79 31.75 27.46 1.16 152.1 4.8
1.84 33.11 27.78 1.19 161.9 4.9
1.89 34.47 28.09 1.23 171.9 5.0
1.94 35.85 28.41 1.26 182.2 5.1
1.99 37.24 28.72 1.30 192.7 5.2
2.04 38.66 29.04 1.33 203.5 5.3
2.09 40.08 29.35 1.37 214.7 5.4
2.14 41.53 29.67 1.40 226.1 5.4
2.19 42.98 29.98 1.43 237.8 5.5
2.24 44 .46 30.30 1.47 249.8 5.6
2.29 45,95 30.61 1.50 262.1 5.7
2.34 47 .44 30.93 1.53 274.6 5.8
2.39 48.96 31.24 1.57 287.4 5.9
2.44 50.49 31.56 1.60 300.6 6.0
2.49 52.03 31.87 1.63 313.8 6.0
2.54 53.59 32.19 1.67 327.6 6.1
2.59 55.17 32.50 1.70 341.6 6.2
2.64 56.76 32.79 1.73 356.0 6.3
2.69 58.37 33.08 1.76 370.8 6.4
2.74 59.98 33.37 1.80 385.8 6.4
2.79 61.61 33.66 1.83 401.1 6.5
2.84 63.26 33.95 1.86 416.8 6.6
2.89 64.92 34.24 1.90 432.7 6.7
2.94 66.58 34.53 1.93 448.8 6.7
2.99 68.27 34.82 1.96 465.3 6.8
3.04 69.96 35.11 1.99 482.1 6.9
3.09 71.67 35.40 2.02 499.1 7.0
3.14 73.40 35.69 2.06 516.5 7.0
3.19 75.13 35.98 2.09 534.1 7.1
3.24 76.89 36.27 2.12  552.1 7.2
3.29 78.66 36.56 2.15 570.5 7.3
3.34 80.43 36.85 2.18 588.9 7.3
3.39 82.22 37.14 2.21 607.7 7.4
3.44 84.03 37.43 2.25 626.9 7.5
3.49 85.85 37.72 2.28 646.4 7.5
3.54 87.69 38.03 2.31 665.9 7.6
3.59 89.53 38.35 2.33 685.5 7.7
3.64 91.39 38.68 2.36 705.5 7.7
3.69 93.28 39.00 2.39 725.9 7.8
3.74 95.18 39.33 2.42 746.5 7.8



Project: ANDALEX

Page 3

Flow Depth
(ft)

3.79
3.83

Area
(ft~2)

97.09
99.00

SINGLE-STAGE SAMPLER SS-1

WP
(ft)

39.65
39.97

R
(ft)

2.45
2.48

Discharge Velocity
(cfs) (fps)

767.5 7.9
788.4 8.0



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: SS-2 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 '4,720.00 -30.00
2 4,710.59 -24.00
3 4,709.17 -21.50
4 4,708.92 -11.50
5 4,707.84 -4.75
6 4,708.00 0.00
7 4,710.34 3.83
8 4,712.67 9.00
9 4,720.00 30.00

With a channel slope of 9.40 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft"2) (ft) (ft) (cfs) (fps)

1.44 16.24 24.27 0.67 104.8 6.45



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: ANDALEX SINGLE STAGE SAMPLER SS-2

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,720.00 -30.00
2 4,710.59 -24.00
3 4,709.17 -21.50
4 4,708.92 -11.50
5 4,707.84 -4.75
6 4,708.00 0.00
7 4,710.34 3.83
8 4,712.67 9.00
9 4,720.00 30.00

With a channel slope of 9.40 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft"2) (ft) - (ft) (cfs) (fps)

0.05 0.05 1.83 0.03 0.0 0.7



Project: ANDALEX SINGLE STAGE SAMPLER SS-2

Page ¢

Flow Depth  Area WP R Discharge Velocity
(ft) (ft*2) (ft) (ft) (cfs) (fps)
0.10 0.19 3.66 0.05 0.2 1.2
0.15 0.42 5.49 0.08 0.6 1.5
0.20 0.71 6.12 0.12 1.4 2.0
0.25 1.04 6.54 0.16 2.6 2.5
0.30 1.37 6.96 0.20 3.9 2.9
0.36 1.73 7.38 0.24 5.6 3.2
0.41 2.11 7.80 0.27 7.5 3.5
0.46 2.52 8.21 0.31 9.6 3.8
0.51 2.94 8.63 0.34 12.1 4.1
0.56 3.38 9.05 0.37 14.8 4.4
0.61 3.84 9.47 0.41 17.7 4.6
0.66 4.32 9.89 0.44 21.0 4.9
0.71 4.83 10.31 0.47 24.5 5.1
0.76 5.35 10.73 0.50 28.4 5.3
0.81 5.89 11.15 0.53 32.5 5.5
0.86 6.45 11.57 0.56 36.9 5.7
0.91 7.04 11.98 0.59 41.7 5.9
0.96 7.64 12.40 0.62 46.7 6.1
1.02 8.27 12.82 0.64 52.0 6.3
1.07 8.91 13.24 0.67 57.7 6.5
1.12 - 9.60 14.91 0.64 60.4 6.3
1.17 10.40 17.04 0.61 63.1 6.1
1.22 11.29 19.17 0.59 66.9 5.9
1.27 12.30 21.30 0.58 72.0 5.9
1.32 13.41 23.43 0.57 78.0 5.8
1.37 14.60 24.00 0.61 88.5 6.1
1.42 15.80 24.20 0.65 100.3 6.3
1.47 17.01 24.40 0.70 112.8 6.6
1.52 18.23 24.60 0.74 126.0 6.9
1.57 - 19.46 24.80 0.78 139.7 7.2
1.63 20.69 25.00 0.83 153.9 7.4
1.68 21.93 25.20 0.87 168.7 7.7
1.73 23.19 25.40 0.91 184.1 7.9
1.78 24.45 25.60 0.96 200.1 8.2
1.83 25.72 25.80 1.00 216.6 8.4
1.88 27.00 26.00 1.04 233.6 8.7
1.93 28.29 26.20 1.08 251.2 8.9
1.98 29.59 26.40 1.12 269.3 9.1
2.03 30.89 26.60 1.16 288.0 9.3
2.08 32.20 26.80 1.20 307.0 9.5
2.13 33.53 27.00 1.24 326.8 9.7
2.18 34.86 27.20 1.28 347.0 10.0
2.23 36.20 27.40 1.32 367.8 10.2
2.29 37.55 27.60 1.36 389.0 10.4
2.34 38.91 27.80 1.40 410.7 10.6
2.39 40.28 28.00 1.44 433.0 10.8
2.44 41.65 28.20 1.48 455.7 10.9
2.49 43.04 28.40 1.52 479.1 11.1
2.54 44 .43 28.62 1.55 502.6 11.3
2.59 45.83 28.85 1.59 526.4 11.5
2.64 47.25 29.08 1.62 550.9 11.7
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Page 3

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
2.69 48.67 29.30 1.66 575.9 11.8
2.74 50.11 29.53 1.70 601.5 12.0
2.79 51.55 29.72 1.73 627.9 12.2
2.84 53.00 29.90 1.77 655.0 12.4
2.89 54.46 30.09 1.81 682.4 12.5
2.95 55.93 30.27 1.85 710.5 12.7
3.00 57.40 30.45 1.88 739.0 12.9
3.05 58.88 30.64 1.92 767.9 13.0



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: SS-3 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,620.00 -108.00
2 4,610.00 -65.00
3 4,600.00 -63.00
4 4,598.84 -12.00
5 4,595.75 -10.00
6 4,594.25 -1.67
7 4,593.92 0.00
8 4,594.09 1.92
9 4,595.09 3.58

10 4,598.67 3.75
11 4,600.00 6.50
12 4,605.00 40.00
13 4,605.00 55.00
14 4,610.00 120.00
15 4,620.00 180.00

With a channel slope of 1.70 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

6.57 144.03 79.16 1.82 770.2 5.35



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: ANDALEX SINGLE-STAGE SAMPLER SS-3

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,620.00 -108.00
2 4,610.00 -65.00
3 4,600.00 -63.00
4 4,598.84 -12.00
5 4,595.75 -10.00
6 4,594 .25 -1.67
7 4,593.92 0.00
8 4,594.09 1.92
9 4,595.09 3.58

10 4,598.67 3.75
11 . 4,600.00 6.50
12 4,605.00 40.00
13 4,605.00 55.00
14 4,610.00 120.00
15 4,620.00 180.00

With a channel slope of 1.70 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

0.05 0.02 0.82 0.02 0.0 0.3
0.10 0.08 1.64 0.05 0.0 0.5
0.15 0.18 2.47 0.07 0.1 0.6
0.20 0.32 3.01 0.11 0.3 0.8
0.25 0.48 3.37 0.14 0.5 1.0
0.30 0.65 3.72 0.17 0.7 1.1
0.35 0.84 4.08 0.21 1.1 1.3
0.40 1.05 4.46 0.23 1.4 1.4
0.45 1.27 4.84 0.26 1.9 1.5
0.50 1.52 5.21 0.29 2.4 1.6
0.55 1.78 5.59 0.32 3.0 1.7
0.60 2.06 5.97 0.34 3.6 1.8
0.65 2.35 6.35 0.37 4.4 1.9
0.70 2.67 6.72 0.40 5.2 1.9
0.75 3.00 7.10 0.42 6.1 2.0
0.80 3.35 7.48 0.45 7.1 2.1
0.85 3.72 7.86 0.47 8.1 2.2
0.90 4.11 8.23 0.50 9.3 2.3
0.95 4.51 8.61 0.52 '10.5 2.3
1.00 4.94 8.99 0.55 11.9 2.4
1.05 5.38 9.37 0.57 13.3 2.5



Project: ANDALEX SINGLE-STAGE SAMPLER SS-3
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Flow Depth  Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
1.10 5.83 9.74 0.60 14.9 2.5
1.15 6.31 10.12 0.62 16.5 2.6
1.20 6.80 10.48 0.65 18.3 2.7
1.25 7.31 10.81 0.68 20.2 2.8
1.29 7.83 11.14 0.70 22.2 2.8
1.34 8.37 11.47 0.73 24.3 2.9
1.39 8.92 11.80 0.76 26.5 3.0
1.44 9.48 12.13 0.78 28.9 3.0
1.49 10.06 12.46 0.81 31.3 3.1
1.54 10.65 12.79 0.83 33.8 3.2
1.59 11.25 13.12 0.86 36.4 3.2
1.64 11.87 13.45 0.88 39.2 3.3
1.69 12.51 13.78 0.91 42.1 3.4
1.74 13.15 14.12 0.93 45.0 3.4
1.79 13.81 14.45 0.96 48.1 3.5
1.84 14.49 14.72 0.98 51.4 3.5
1.89 15.16 14.83 1.02 55.2 3.6
1.94 15.85 14.94 1.06 59.1 3.7
1.99 16.53 15.05 1.10 63.2 3.8
2.04 17.21 15.16 1.14 67.2 3.9
2.09 17.90 15.27 1.17 71.4 4.0
2.14 18.59 15.38 1.21 75.7 4.1
2.19 19.28 15.48 1.24 80.0 4.2
2.24 19.97 15.59 1.28 84.5 4.2
2.29 20.67 15.70 1.32 89.0 4.3
2.34 21.36 15.81 1.35 93.6 4.4
2.39 22.05 15.92 1.39 98.3 4.5
2.44 22.75 16.03 1.42 103.1 4.5
2.49 23.45 16.14 1.45 107.9 4.6
2.54 24.15 16.25 1.49 112.9 4.7
2.59 24.85 16.36 1.52 117.9 4.7
2.64 25.56 16.47 1.55 122.9 4.8
2.69 26.27 16.58 1.58 128.1 4.9
2.74 26.97 16.69 1.62 133.3 4.9
2.79 27.69 16.80 1.65 138.6 5.0
2.84 28.40 16.90 1.68 144.0 5.1
2.89 29.11 17.01 1.71 149.4 5.1
2.94 29.83 17.12 1.74 155.0 5.2
2.99 30.54 17.23 1.77 160.5 5.3
3.04 31.26 17.34 1.80 166.1 5.3
3.09 31.98 17.45 1.83 171.8 5.4
3.14 32.71 17.56 1.86 177.6 5.4
3.19 33.43 17.67 1.89 183.5 5.5
3.24 34.16 17.78 1.92 189.4 5.5
3.29 34.88 17.89 1.95 195.3 5.6
3.34 35.61 18.00 1.98 201.4 5.7
3.39 36.35 18.11 2.01 207.5 5.7
3.44 37.07 18.21 2.04 213.6 5.8
3.49 37.81 18.32 2.06 219.9 5.8
3.54 38.55 18.43 2.09 226.2 5.9
3.59 39.28 18.54 2.12 232.5 5.9



Project: ANDALEX SINGLE-STAGE SAMPLER SS-3

Page 3

Flow Depth Area WP R Discharge Velocity
(ft) (ft"2) (ft) (ft) (cfs) (fps)
3.64 40.02 18.65 2.15 238.9 6.0
3.69 40.77 18.76 2.17 245.4 6.0
3.74 41.51 18.87 2.20 251.9 6.1
3.79 42.25 18.98 2.23 258.5 6.1
3.83 42.99 19.09 2.25 265.1 6.2
3.88 43.74 19.20 2.28 271.8 6.2
3.93 44.50 19.31 2.30 278.6 6.3
3.98 45.25 19.42 2.33 285.4 6.3
4.03 46.00 19.52 2.36 292.3 6.4
4.08 46.76 19.63 2.38 299.2 6.4
4.13 47.52 19.74 2.41 306.2 6.4
4.18 48.28 19.85 2.43 313.2 6.5
4.23 49.03 19.96 2.46 320.2 6.5
4.28 49.79 20.07 2.48 327.4 6.6
4.33 50.56 20.18 2.51 334.6 6.6
4.38 51.32 20.29 2.53 341.9 6.7
4.43 52.09 20.40 2.55 349.2 6.7
4.48 52.86 20.51 2.58 356.6 6.7
4.53 53.63 20.62 2.60 364.0 6.8
4.58 54.41 20.73 2.63 371.5 6.8
4.63 55.17 20.84 2.65 378.9 6.9
4.68 55.95 20.94 2.67 386.5 6.9
4.73 56.73 21.05 2.69 394.1 6.9
4.78 57.51 21.20 2.71 401.4 7.0
4.83 58.30 21.38 2.73 408.4 7.0
4.88 59.09 21.55 2.74 415.3 7.0
4.93 59.89 22.18 2.70 416.7 7.0
4.98 60.78 24.49 2.48 399.8 6.6
5.03 61.78 26.79 2.31 386.9 6.3
5.08 62.89 29.10 2.16 377.2 6.0
5.13 64.12 31.40 2.04 370.3 5.8
5.18 65.46 33.71 1.94 365.6 5.6
5.23 66.91 36.01 1.86 362.9 5.4
5.28 68.48 38.31 1.79 361.9 5.3
5.33 70.16 40.62 1.73 362.4 5.2
5.38 71.96 42.92 1.68 364.4 5.1
5.43 73.87 45.23 1.63 367.6 5.0
5.48 75.90 47.53 1.60 372.0 4.9
5.53 78.04 49.84 1.57 377.6 4.8
5.58 80.29 52.14 . 1.54 384.1 4.8
5.63 82.66 54.44 1.52 391.8 4.7
5.68 85.14 56.75 1.50 400.3 4.7
5.73 87.74 59.05 1.49 409.9 4.7
5.78 90.45 61.36 1.47 420.4 4.6
5.83 93.28 63.66 1.47 431.7 4.6
5.88 96.21 65.97 1.46 443.9 4.6
5.93 99.26 68.27 1.45 457.1 4.6
5.98 102.44 70.58 1.45 471.2 4.6
6.03 105.71 72.88 1.45 - 486.0 4.6
6.08 109.10 75.18 1.45 501.7 4.6
6.13 112.61 75.72 1.49 526.4 4.7
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
6.18 116.08 76.11 1.53 551.8 4.8
6.23 119.57 76.50 1.56 577.8 4.8
6.28 123.11 76.89 1.60 604.5 4.9
6.33 126.64 77.27 1.64 631.6 5.0
6.38 130.20 77.66 1.68 659.3 5.1
6.42 133.77 78.05 1.71 687.4 5.1
6.47 137.34 78.44 1.75 715.9 5.2
6.52 140.96 78.83 1.79 745.1 5.3
6.57 144 .58 79.22 1.83 774.8 5.4
6.62 148.21 79.60 1.86 804.8 5.4



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

N’
Project: SS-4 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH
Evajuation of discharge for cross-section:
Point Num. GS Elev. Dist.
1 4,540.00 -45.00
2 4,530.00 -25.00
3 4,529.60 -21.00
4 4,527.60 -19.00
5 4,525.60 -18.00
6 4,525.00 -16.00
7 4,525.20 -13.00
8 4,524.90 -12.00
9 4,525.00 -8.00
10 4,525.00 -4.00
11 4,525.00 0.00
12 4,526.30 4.00
13 4,526.70 9.00
14 4,526.90 12.00
15 4,526.90 17.00
16 4,527.30 24.00
N 17 4,527.30 35.00
~ 18 4,527.60 38.00
19 4,527.90 42.00
20 4,528.20 45.00
21 4,528.70 47.00
22 4,529.20 49.00
23 4,529.60 51.00
24 4,540.00 200.00

With a channel slope of 2.70 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
3.41 117.36 67.12 1.75 770.2 6.56



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: ANDALEX SINGLE-STAGE SAMPLER SS-4

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,540.00 -45.00
2 4,530.00 -25.00
3 4,529.60 -21.00
4 4,527.60 -19.00
5 - 4,525.60 -18.00
6 4,525.00 -16.00
7 4,525.20 -13.00
8 4,524.90 -12.00
9 4,525.00 -8.00

10 4,525.00 -4.00
11 4,525.00 0.00
12 4,526.30 4.00
13 4,526.70 9.00
14 4,526.90 12.00
15 4,526.90 17.00
16 4,527.30 24.00
17 4,527.30 35.00
18 4,527.60 38.00
19 4,527.90 42.00
20 4,528.20 45.00
21 4,528.70 47.00
22 4,529.20 49.00
23 4,529.60 51.00
24 4,540.00 200.00

With a channel slope of 2.70 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft"2) (ft) (ft) (cfs) (fps)
0.05 0.05 2.16 0.02 0.0 0.4
0.10 0.21 o 4.33 0.05 0.1 0.6
0.15 0.02 0.91 0.02 0.0 0.3
0.20 0.09 1.83 0.05 0.1 0.6
0.25 0.20 2.75 0.07 0.2 0.8
0.30 0.36 3.68 0.10 0.4 1.0
0.35 4.03 17.72 0.23 6.8 1.7
0.40 4.91 18.06 0.27 9.3 1.9
0.45 5.81 18.39 0.32 12.2 2.1
0.50 6.72 18.72 0.36 15.4 2.3
0.55 7.66 19.06 0.40 18.9 2.5
0.60 8.61 19.39 0.44 22.6 2.6



Project: ANDALEX SINGLE-STAGE SAMPLER SS-4
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
0.65 9.57 19.73 0.48 26.7 2.8
0.70 10.55 20.06 0.53 31.1 2.9
0.75 11.54 20.29 0.57 35.8 3.1
0.80 12.54 20.50 0.61 40.8 3.3
0.85 13.55 20.72 0.65 46.2 3.4
0.90 14.57 20.94 0.70 51.7 3.6
0.95 15.60 21.15 0.74 57.6 3.7
1.00 16.63 21.37 0.78 63.6 3.8
1.05 17.68 21.59 0.82 70.0 4.0
1.10 18.74 21.80 0.86 76.6 4.1
1.15 19.80 22.02 0.90 83.4 4.2
1.20 20.87 22.24 0.94 90.4 4.3
1.25 21.95 22.45 0.98 97.8 4.5
1.29 23.05 22.67 1.02 105.4 4.6
1.34 24.14 22.89 1.05 113.1 4.7
1.39 25.25 23.10 1.09 121.2 4.8
1.44 26.38 23.73 1.11 128.0 4.9
1.49 27.53 24.41 1.13 134.8 4.9
1.54 28.72 25.09 1.14 142.1 4.9
1.59 29.95 25.77 1.16 149.7 5.0
1.64 31.19 26.45 1.18 157.4 5.0
1.69 32.48 27.13 1.20 165.6 5.1
1.74 33.81 27.81 1.22 174.1 5.2
1.79 35.15 28.49 1.23 182.8 5.2
1.84 36.54 29.28 1.25 191.5 5.2
1.89 37.97 30.08 1.26 200.5 5.3
1.94 39.43 30.89 1.28 209.8 5.3
1.99 40.92 31.70 1.29 219.4 5.4
2.04 42.68 37.61 1.13 210.0 4.9
2.09 44 .52 38.53 1.16 221.6 5.0
2.14 46.39 39.46 1.18 233.7 5.0
2.19 48.32 40.39 1.20 246.2 5.1
2.24 50.29 41.32 1.22 259.2 5.2
2.29 52.31 42.25 1.24 272.8 5.2
2.34 54.36 43.18 1.26 286.6 5.3
2.39 56.47 44,11 1.28 301.1 5.3
2.44 59.05 '55.73 1.06 277.5 4.7
2.49 61.76 56.29 1.10 297.1 4.8
2.54 64.52 56.84 1.13 317.4 4.9
2.59 67.28 57.40 1.17 338.2 5.0
2.64 70.06 57.96 1.21 359.5 5.1
2.69 72.89 58.51 1.25 381.6 5.2
2.74 75.75 59.21 1.28 403.7 5.3
2.79 78.64 59.95 1.31 426.1 5.4
2.84 81.56 60.68 1.34 449.2 5.5
2.89 84.51 61.42 1.38 472.7 5.6
2.94 87.50 62.16 1.41 497.0 5.7
2.99 90.53 62.89 1.44 521.9 5.8
3.04 93.58 63.50 1.47 548.0 5.9
3.09 96.66 64.07 1.51 574.9 5.9
3.14 99.80 64.64 1.54 602.8 6.0
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Flow Depth Area WP R Discharge Velocity

(ft) (ft"2) (ft) (ft) (cfs) (fps)

3.19 102.95 65.21 1.58 631.1 6.1
3.24 106.10 65.78 1.61 659.8 6.2
3.29 109.29 66.36 1.65 689.3 6.3
3.34 112.53 66.71 1.69 721.0 6.4
3.39 115.75 66.98 1.73 753.7 6.5
3.44 118.98 67.26 1.77 787.0 6.6



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: SS-5 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH

Evaluation of discharge for cross-section:

Point Num. GS Elev. . Dist.
1 4,790.00 -100.00
2 4,780.00 -35.00
3 4,778.00 -15.00
4 4,777.30 -13.00
5 4,777.20 -11.00
6 4,777.10 -9.00
7 4,776.60 -7.00
8 4,775.50 -6.50
9 4,775.40 -5.00

10 4,775.10 -3.00
11 4,775.10 -1.00
12 4,775.00 0.00
13 4,775.30 3.00
14 4,775.50 5.00
15 4,775.70 7.00
16 4,775.90 9.00
17 4,775.90 11.00
18 4,776.80 13.00
19 4,779.00 15.00
20 4,780.00 28.00
21 4,790.00 40.00

With a channel slope of 5.00 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

3.66 77.95 38.32 2.03 770.0 9.88



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: ANDALEX SINGLE-STAGE SAMPLER SS-5

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,790.00 -100.00
2 4,780.00 -35.00
3 4,778.00 -15.00
4 4,777.30 -13.00
5 4,777.20 -11.00
6 4,777.10 -9.00
7 4,776.60 -7.00
8 4,775.50 -6.50
9 4,775.40 -5.00

10 4,775.10 -3.00
11 4,775.10 -1.00
12 4,775.00 0.00
13 4,775.30 3.00
14 4,775.50 5.00
15 4,775.70 7.00
16 4,775.90 9.00
17 4,775.90 11.00
18 4,776.80 13.00
19 4,779.00 15.00
20 4,780.00 28.00
21 4,790.00 40.00

With a channel slope of 5.00 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

0.05 0.02 1.00 0.02 0.0 0.5
0.10 0.10 2.00 0.05 .1 0.8
0.15 0.32 4.84 0.07 0.3 1.0
0.20 0.58 5.68 0.10 0.8 1.3
0.25 0.88 - 6.51 0.14 1.4 1.6
0.30 1.22 7.35 0.17 2.3 1.9
0.35 1.61 8.19 0.20 3.3 2.1
0.40 2.04 9.02 0.23 4.6 2.3
0.45 2.51 10.26 0.24 6.0 2.4
0.50 3.05 11.51 0.27 7.8 2.5
0.55 3.64 12.09 0.30 10.0 2.8
0.60 4.25 12.64 0.34 12.6 3.0
0.65 4.88 13.20 0.37 15.5 3.2
0.70 5.55 13.75 0.40 18.6 3.4
0.75 6.24 14.31 0.44 22.1 3.5



Project: ANDALEX SINGLE-STAGE SAMPLER SS-5
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
0.80 6.95 14.86 0.47 25.8 3.7
0.85 7.69 15.42 0.50 29.7 3.9
0.90 8.46 15.98 0.53 34.1 4.0
0.95 9.33 18.18 0.51 36.8 3.9
1.00 10.23 18.35 0.56 42.6 4.2
1.05 11.12 18.53 0.60 48.7 4.4
1.10 12.02 18.71 0.64 55.1 4.6
1.15 12.94 18.88 0.69 61.9 4.8
1.20 13.85 19.06 0.73 68.9 5.0
1.25 14.77 19.24 0.77 76.2 5.2
1.29 15.70 19.41 0.81 83.8 5.3
1.34 16.64 19.59 0.85 91.9 5.5
1.39 17.58 19.76 0.89 100.1 5.7
1.44 18.53 19.94 0.93 108.6 5.9
1.49 19.50 20.12 0.97 117.5 6.0
1.54 20.46 20.29 1.01 126.6 6.2
1.59 21.42 20.47 1.05 135.9 6.3
1.64 22.41 20.78 1.08 145.0 6.5
1.69 23.39 21.10 1.11 154.2 6.6
1.74 24.41 21.43 1.14 163.8 6.7
1.79 25.44 21.76 1.17 173.7 6.8
1.84 26.48 22.04 1.20 184.2 7.0
1.89 27.52 22.31 1.23 194.8 7.1
1.94 28.59 22.58 1.27 205.9 7.2
1.99 29.67 22.85 1.30 217.2 7.3
2.04 30.75 23.13 1.33 228.8 7.4
2.09 31.86 23.40 1.36 240.8 7.6
2.14 32.98 24.33 1.36 248.6 7.5
2.19 34.16 25.39 1.35 256.2 7.5
2.24 35.39 26.46 1.34 264.3 7.5
2.29 36.68 27.53 1.33 273.3 7.5
2.34 38.00 27.90 1.36 287.3 7.6
2.39 39.33 28.12 1.40 302.7 7.7
2.44 40.66 28.33 1.44 318.3 7.8
2.49 42.01 28.55 1.47 334.4 8.0
2.54 43.37 28.77 1.51 350.8 8.1
2.59 44.73 28.99 1.54 367.5 8.2
2.64 46.11 29.21 1.58 384.7 8.3
2.69 47.50 29.43 1.61 402.3 8.5
2.74 48.89 29.64 1.65 420.0 8.6
2.79 50.30 29.86 1.68 438.2 8.7
2.84 51.71 30.08 1.72 456.7 8.8
2.89 53.14 30.30 1.75 475.5 8.9
2.94 54 .56 30.52 1.79 494 .6 9.1
2.99 56.01 30.73 1.82 514.2 9.2
3.04 57.46 31.22 1.84 531.0 9.2
3.09 58.95 31.79 1.85 547.5 9.3
3.14 60.45 32.35 1.87 564.2 9.3
3.19 61.99 32.92 1.88 581.6 9.4
3.24 63.55 33.49 1.90 599.4 9.4
3.29 65.15 34.06 1.91 617.7 9.5
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) - (ft) (cfs) (fps)
3.34 66.78 34.63 1.93 636.6 9.5
3.39 68.41 35.19 1.94 655.7 9.6
3.44 70.09 35.76 1.96 675.4 9.6
3.49 71.79 36.33 1.98 695.6 9.7
3.54 73.52 36.90 1.99 716.3 9.7
3.59 75.27 37.47 2.01 737.4 9.8
3.64 77.05 38.03 2.03 759.1 9.9



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: SS-6 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,730.00 -30.00
2 4,720.00 -12.00
3 4,718.40 -10.00
4 4,717.60 -8.00
5 4,716.20 -6.00
6 4,715.30 -5.25
7 4,715.10 -4.00
8 4,715.00 -2.00
9 4,715.00 0.00

10 4,715.00 3.00
11 4,715.60 . 4.00
12 4,716.00 6.00
13 4,716.20 8.00
14 4,716.30 10.00
15 4,716.30 12.00
16 4,716.00 13.00
17 4,715.40 15.00
18 4,715.70 16.00
19 4,715.90 18.00
20 4,716.60 20.00
21 4,718.50 22.00
22 4,719.40 23.00
23 4,720.00 24.00
24 4,730.00 65.00

With a channel slope of 8.00 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

1.34 17.63 26.42 0.67 104.8 5.94



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: ANDALEX SINGLE-STAGE SAMPLER SS-6

Evaluation of discharge for cross-section:

Point Num,. GS Elev. Dist.
1 4,730.00 -30.00
2 4,720.00 -12.00
3 4,718.40 -10.00
4 4,717.60 -8.00
5 4,716.20 -6.00
6 4,715.30 -5.25
7 4,715.10 -4.00
8 4,715.00 -2.00
9 4,715.00 0.00

10 4,715.00 3.00
11 4,715.60 4.00
12 4,716.00 6.00
13 4,716.20 8.00
14 4,716.30 10.00
15 4,716.30 12.00
16 4,716.00 13.00
17 4,715.40 15.00
18 4,715.70 16.00
19 4,715.90 18.00
20 4,716.60 20.00
21 4,718.50 22.00
22 4,719.40 23.00
23 4,720.00 24.00
24 4,730.00 65.00

With a channel slope of 8.00 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft"2) (ft) (ft) (cfs) (fps)
0.05 0.28 6.09 0.05 0.3 1.0
0.10 0.60 7.19 0.08 0.9 1.5
0.15 0.97 7.61 0.13 1.9 2.0
0.20 1.36 8.02 0.17 3.2 2.4
0.25 1.76 8.43 0.21 4.8 2.7
0.30 2.19 8.84 0.25 6.7 3.1
0.35 2.63 9.01 0.29 9.0 3.4
0.40 3.07 9.17 0.34 11.5 3.8
0.45 3.52 9.33 0.38 14.3 4.1
0.50 3.98 9.49 0.42 17.4 4.4
0.55 4.45 9.66 0.46 20.6 4.6
0.60 4.92 9.82 0.50 24.1 4.9



Project: ANDALEX SINGLE-STAGE SAMPLER SS-6
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
0.65 5.39 10.13 0.53 27.6 5.1
0.70 5.89 10.45 0.56 31.3 5.3
0.75 6.40 10.77 0.59 35.2 5.5
0.80 6.92 11.09 0.62 39.4 5.7
0.85 7.46 11.40 0.65 43.7 5.9
0.90 8.01 11.72 0.68 48.4 6.0
0.95 8.58 12.04 0.7t 53.2 6.2
1.00 9.16 12.36 0.74 58.4 6.4
1.05 9.76 12.91 0.76 63.0 6.5
1.10 10.38 13.47 0.77 68.0 6.5
1.15 11.04 14.04 0.79 73.2 6.6
1.20 11.72 14.60 0.80 78.8 6.7
1.25 12.44 15.64 0.80 83.2 6.7
1.29 13.21 '16.73 0.79 87.9 6.7



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s'Equation Design Method

Project: SS-7 100-YEAR 6-HOUR STORM PEAK FLOW DEPTH

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,600.00 -25.00
2 4,593.42 -6.30
3 4,592.92 -4.30
4 4,589.12 -4.10
5 4,588.72 -1.30
6 4,588.72 0.00
7 4,588.92 2.70
8 4,589.52 4.70
9 4,590.12 7.70

10 4,590.12 9.70
11 4,592.02 10.70
12 4,593.02 11.70
13 4,593.42 12.10
14 4,600.00 40.00

With a channel slope of 2.00 percent and
a Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

6.30 99.79 35.78 2.79 '769.5 7.71



EarthFax Engineering, Inc.
Discharge Determination for Natural Channel
Using Manning’s Equation Design Method

Project: ANDALEX SINGLE-STAGE SAMPLER SS-7

Evaluation of discharge for cross-section:

Point Num. GS Elev. Dist.
1 4,600.00 -25.00
2 4,593.42 -6.30
3 4,592.92 -4.30
4 4,589.12 -4.10
5 4,588.72 -1.30
6 4,588.72 0.00
7 4,588.92 2.70
8 4,589.52 4.70
9 4,590.12 7.70

10 4,590.12 9.70
11 : 4,592.02 10.70
12 4,593.02 11.70
13 4,593.42 12.10
14 4,600.00 40.00

With a channel slope of 2.00 percent and
d Manning’s n of 0.054, the flow conditions
at the cross-section are:

Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)

0.05 0.09 2.33 0.04 0.0 0.4
0.10 0.23 3.35 0.07 0.2 0.7
0.15 0.42 4.38 0.10 0.3 0.8
0.20 0.67 5.41 0.12 0.6 1.0
0.25 0.95 5.94 0.16 1.1 1.1
0.30 1.26 6.47 0.19 1.6 1.3
0.35 1.59 6.99 0.23 2.3 1.4
0.40 1.94 7.52 0.26 3.1 1.6
0.45 2.32 7.75 0.30 4.0 1.7
0.50 2.71 7.97 0.34 5.1 1.9
0.55 3.10 8.20 0.38 6.3 2.0
0.60 3.50 8.42 0.42 7.6 2.2
0.65 3.91 8.64 0.45 9.0 2.3
0.70 4.33 8.86 0.49 10.4 2.4
0.75 4,75 9.09 0.52 12.0 2.5
0.80 5.19 9.31 0.56 13.7 2.6
0.85 5.63 9.61 0.59 15.4 2.7
0.90 6.09 9.91 0.61 17.1 2.8
0.95 6.56 10.22 0.64 19.0 2.9
1.00 7.04 10.52 0.67 21.0 3.0
1.05 7.54 10.83 0.70 23.0 3.1
1.10 8.04 11.13 0.72 25.2 3.1



Project: ANDALEX SINGLE-STAGE SAMPLER SS-7
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
1.15 8.56 11.43 0.75 27.5 3.2
1.20 9.10 11.74 0.77 29.9 3.3
1.25 9.64 12.04 0.80 32.4 3.4
1.29 10.20 12.34 0.83 35.0 3.4
1.34 10.77 12.65 0.85 37.7 3.5
1.39 11.35 12.95 0.88 40.5 3.6
1.44 12.03 15.08 0.80 40.3 3.3
1.49 12.73 15.19 0.84 44.0 3.5
1.54 13.42 15.29 0.88 47.9 3.6
1.59 14.11 15.40 0.92 51.8 3.7
. 1.64 14.81 15.50 0.96 55.9 3.8
1.69 15.51 15.61 0.99 60.1 3.9
1.74 16.21 15.72 1.03 64.4 4.0
1.79 16.91 15.82 1.07 68.8 4.1
1.84 17.61 15.93 1.11 73.3 4.2
1.89 18.31 16.03 1.14 77.9 4.3
1.94 19.02 16.14 1.18 82.6 4.3
1.99 19.72 16.25 1.21 87.3 4.4
2.04 20.43 16.35 1.25 92.2 4.5
2.09 21.14 16.46 1.28 97.2 4.6
2.14 21.85 16.57 1.32 102.3 4.7
2.19 22.57 16.67 1.35 107.5 4.8
2.24 23.28 16.78 1.39 112.7 4.8
2.29 23.99 16.88 1.42 118.0 4.9
2.34 24.71 16.99 1.45 123.4 5.0
2.39 25.43 17.10 1.49 128.9 5.1
2.44 26.15 17.20 1.52 134.5 5.1
2.49 26.87 17.31 1.55 140.2 5.2
2.54 27.59 17.41 1.58 145.9 5.3
2.59 28.31 17.52 1.62 151.7 5.4
2.64 29.04 17.63 1.65 157.6 5.4
2.69 29.76 17.73 1.68 163.6 5.5
2.74 30.49 17.84 1.71 169.6 5.6
2.79 31.22 17.95 1.74 175.8 5.6
2.84 31.95 18.05 1.77 181.9 5.7
2.89 32.68 18.16 1.80 188.2 5.8
2.94 33.42 18.26 1.83 194.5 5.8
2.99 34.15 18.37 1.86 200.9 5.9
3.04 34.88 18.48 1.89 207.4 5.9
3.09 35.63 18.58 1.92 214.0 6.0
3.14 36.36 18.69 1.95 220.6 6.1
3.19 37.10 18.79 1.97 227.2 6.1
3.24 37.85 18.90 2.00 234.0 6.2
3.29 38.59 19.01 2.03 240.8 6.2
3.34 39.34 19.12 2.06 247.6 6.3
3.39 40.08 19.24 2.08 254.4 6.3
3.44 40.84 19.36 2.11 261.3 6.4
3.49 41.59 19.48 2.13 268.3 6.5
3.54 42.34 19.61 2.16 275.3 6.5
3.59 43.11 19.73 2.19 282.5 6.6
3.64 43.86 19.85 2.21 289.6 6.6



Project: ANDALEX SINGLE-STAGE SAMPLER SS-7
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
3.69 44.63 19.97 2.24 296.9 6.7
3.74 45.39 20.09 2.26 304.2 6.7
3.79 46.16 20.21 2.28 311.6 6.8
3.83 46.93 20.33 2.31 319.1 6.8
3.88 47.70 20.45 2.33 326.6 6.8
3.93 48.49 20.57 2.36 334.2 6.9
3.98 49.27 20.69 2.38 341.9 6.9
4.03 50.04 20.81 2.41 349.6 7.0
4.08 50.83 20.93 2.43 357.4 7.0
4.13 51.62 21.05 2.45 365.3 7.1
4.18 52.41 21.17 2.48 373.2 7.1
4.23 53.20 21.39 2.49 380.0 7.1
4.28 54.01 21.67 2.49 386.3 7.2
4.33 54.83 21.95 2.50 392.9 7.2
4.38 55.66 22.22 2.50 399.5 7.2
4.43 56.50 22.50 2.51 406.3 7.2
4.48 57.36 22.77 2.52 413.2 7.2
4.53 58.23 23.05 2.53 420.3 - 7.2
4.58 59.11 23.33 2.53 427 .6 7.2
4.63 60.00 23.60 2.54 435.0 7.2
4.68 60.91 23.88 2.55 442.5 7.3
4.73 61.83 24.21 2.55 449.5 7.3
4.78 62.76 24.58 2.55 456.3 7.3
4.83 63.72 24.94 2.55 463.4 7.3
4.88 64.69 25.31 2.56 470.6 7.3
4.93 65.68 25.68 2.56 478.0 7.3
4.98 66.69 26.05 2.56 485.7 7.3
5.03 67.71 26.41 2.56 493.5 7.3
5.08 68.75 26.78 2.57 501.6 7.3
5.13 69.81 27.15 2.57 509.9 7.3
5.18 70.89 27.51 2.58 518.5 7.3
5.23 71.98 27.88 2.58 527.2 7.3
5.28 73.09 28.25 2.59 536.1 7.3
5.33 74.22 28.61 2.59 545.3 7.3
5.38 75.37 28.98 2.60 554.7 7.4
5.43 76.53 29.35 2.61 564.3 7.4
5.48 77.72 29.72 2.62 574.1 7.4
5.53 78.92 30.08 2.62 584.2 7.4
5.58 80.13 30.45 2.63 594.4 7.4
5.63 81.37 30.82 2.64 604.9 7.4
5.68 82.62 31.18 2.65 615.7 7.5
5.73 83.89 31.55 2.66 626.6 7.5
5.78 85.19 31.92 2.67 637.9 7.5
5.83 86.49 32.29 2.68 649.2 7.5
5.88 87.81 32.65 2.69 660.9 7.5
5.93 89.15 33.02 2.70 . 672.7 7.5
5.98 90.51 33.39 2.71 684.8 7.6
6.03 91.88 33.75 2.72 697.1 7.6
6.08 93.28 34.12 2.73 709.8 7.6
6.13 94.69 34.49 2.75 722.5 7.6
6.18 96.12 34.85 2.76 735.6 7.7
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Flow Depth Area WP R Discharge Velocity
(ft) (ft~2) (ft) (ft) (cfs) (fps)
6.23 97.56 35.22 2.77 748.8 7.7
6.28 99.03 35.59 2.78 762.4 7.7
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APPENDIX VII-13

SYSTEMATIC PROCEDURE FOR ESTIMATION OF MANNING'S "n-VALUE"
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SY STEMATIC PROCEDURE FOR THE ESTIMATION OF n VALUE

A single Manning roughness coefficient n value was determined for the stream channels in
the permit and adjacent areas using the technique developed by the U.S. Soil Conservation
Service (1963). The general procedure for estimating the n value involves: first, the
selection of a basic value of n for a straight, uniform, smooth channel in the natural
materials involved; then, through consideration of the factors listed below, the selection of
a modifying value associated with each factor. The modifying values are added to the basic
value to obtain the n value for the channel under consideration.

The modifying factors and selected modifying factors include:

Characterof chammel . ............. ...ttt iieriecencannnns Basic n: 0.024

Degree of rregularity ............. e Modifying factor: 0.010

Character of variations in

and shape of cross-sections ............cccnceveecanns Modifying factor: 0.005

Relative effect

ofobstructions ..............cciiiitiiiitcancnnns Modifying factor: 0.015

Modifying effect

of vegetation ............ciiiiititnacccncncncnnans Modifying factor: 0.0

Modifying effect

ofmeandering ..............ccciiiiiitetceasaans Modifying factor: 0.0

Estimation of m: . ........ .. 0.0ttt iiieeoeecenosacaconnnnannnnnns 0.054
Qo3o

A VII-13.1
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\_sect Title = UD-7 25/24
:WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

:~- Watershed data for watershed # 1

Curve number = 839.0
Area = L.8 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

:-- Total Area = 4.8 acres

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

2.3 inches
SCS Type 2 storm, 24 hour storm
5.90 cfs
0.52 acre ft

oo Hon

: (press return to continue or {esc} to skip detail printout> :
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ject Title = UD-8 10/6
W ERSHED HYDROGRAPH
Inflow into structure # |
Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 89.0 R
Area = L.4 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed
:~- Total Area = L.4 acres

:-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
2.24 cfs
0.24 acre ft

o not

{press return to continue or {esc} to skip detail! printout> :
sooeppbh DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD-

12 )DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
i Tject Title = UD-8 25/6
WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

Watcrshed data for watershed # 1

Curve number = 89.0
Area = 4.4 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

:-- Total Area = 4.4 acres

>-- Storm data

: Total precipitation - 1.8 inches
Storm type = SCS 6 hour design storm
Pecak Discharge - 2.99 cfs
Dizcharge volume = 0.32 acre ft

: <press return to continuc or {esc} to skip detail! printout> :
SoODE JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—
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Vo 7DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
tNject Title = UD-8 100/6 :
SWATERSHED HYDROCRAPH
; Inflow into structure # 1

Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 89.0
Area = 4.4 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

-~ Total Area = 4.4 acres

:-- Storm data

: Total precipitation = 2.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 4.18 cfs

1}

Discharge volume Q.45 acre ft

{press return to continue or {esc} to skip detail printout> ;
5DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—

V. \vJDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
:Project Title = UD-8 10/24 :
WATERSHED HYDROGRAPH
: Inflow into structure # 1

Structure type: Null

Watecrshed data for watershed # 1

Curve number = 89.0

Area = 4.4 acres
Hvdraulic length = 0.00 feet

Elevation change = 0.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

;-- Total Area 4.4 acres

- Storm data

Total precipitation = 1.2 inches
Storm type = SCS Type 2 storm, 24 hour storm
Pcax Discharge = 3.62 cfs
Discharge volume = 0.36 acre ft
{prcss return to continue or {esc} to skip detail printout>
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! ‘DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
) ;ect Title = UD-8 25/24
WATERSHED HYDROGRAPH

Inflow into structure # |

Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 82.0

Area = 4.4 acres .

Hydraulic length = 0.00 feet

Elevation change = 0.0 feet.

Concentration time = 0.03 hours :

Unit hydrograph type = Disturbed :
:-- Total Area = 4.4 acres

:~- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

2.3 inches
SCS Type 2 storm, 24 hour storm
.75 cfs
0.48 acre ft

o o

{press return to continue or {esc} to skip detail printout> :
SCoODDDLLLCDDLDDDCDLDDDDDDDCLDDDDDDDDRDDDDDDLCDCRDLDDDDDLLDDRDDDDDDDDDDDDDLDDDDDD =
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”"“DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
ject Title = UD-9 10/6
n\rf ERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Null

-~ Watershed data for watershed # 1

Curve number = 87.0

Area = 16.9 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.04 hours

Unit hydrograph type Disturbed

:-- Total Area = 16.9 acres

Storm data

Total precipitation
Storm type

Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
7.85 cfs
0.77 acre ft

{press return to continue or {esc} to skip detail printout> :
bDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD’

" DCcbecRbdDDDDDCCDDDDDDDDDLDDRDDCLRDLDDDDDDDDDDDDDDDDDDDDDDDDDDDLDDDDDDDDDDDDD7
. N~ject Title = UD-9 25/6 :
WATERSHED HYDROGRAPH

Infilow into structure # |

Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 87.0
Area = 16.9 acres
lydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

:-- Total Area = 16.9 acres

:~- Storm data
: Total precipitation
Storm type

1.8 inches
SCS 6 hour design storm

I

Poak Discharge : 10.79 cfs
Discharge volume - 1.06 acre ft
{prcss rcturn to continue or {esc} to skip detail printout>
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‘ WDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
Nqject Title = UD-9 100/6
WATERSHED HYDROGRAPH
: Inflow into structure # 1
: Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 87.0
Area = 16.9 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type - Disturbed

:-- Total Area = 16.9 acres

;~- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volumec

i

2.2 inc¢hes
SCS 6 hour design storm . :
15.58 c¢cfs A
1.53 acre ft :

1

W

{press return to continue or {esc} to skip detail printout> :
SDDDCDDODDDDDDDDDDDDDDDDDDDDDDDDDDDDODODDDDDDDODDDDDDDDDDDODDDDDDDDDDDDDDDDDDDD =

!.\\/DDDPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
cProject Title = UD-9 10/24 :
:WATCRSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

- Watcershed data for watershed # 1

Curve number = 87.0

Area = 16.9 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.

Concentration time ; 0.04 hours

Unit hydrograph type = Disturbed
Total Area = 16.9 acres
:-- Storm data
Total precipitation - 1.9 inches
Storm type = SCS Type 2 storm, 24 hour storm
Pcak Discharge = 13.45 c¢fs
Discharge volume = 1.20 acre ft

{press return to continue or {esc} to skip detail printout> :
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Vi DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
cENect Title = UD-9 25/24 :
:WATERSHED HYDROGCRAPH
: Inflow into structure # 1

Structure type: Null

-

:~~ Watershed data for watershed # 1

Curve number = 87.0
Area = 16.9 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.04 hours :
Unit hydrograph type = Disturbed :
:~- Total Area = 16.9 acres
:-- Storm data
: Total precipitation = 2.3 inches

Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge 18.03 cfis
Discharge volume 1.64 acre ft

: <gress return to continue or {esc} to skip detail printout> :
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—
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' “”DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
. h_ject Title = UD-10 10/6
:WATERSHED HYDROGCRAPH
: Inflow into structure # 1
Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 89.0 :
Area = 3.3 acres . :
Hydraulic length = 0.00 feet

Elevation change = 0.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed
:-- Total Area = 9.3 acres ;

:-- Storm data

: Total precipitation
Storm type
Pcak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
5.32 c¢fs
.50 acre ft

{press return to continue or {esc} to skip detail printout> 4
9DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—

)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
crocject Title = UD-10 25/6
SWATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

Watcrshed data for watershed # 1

Curve number = 89.0

Arca = 9.3 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

Total Area = 9.3 acres
Storm data

Total precipitation = 1.8 inches
Storm type - SCS 6 hour design stcrm
Peak Discharge = 7.12 cfs
Discharge volume = C.67 acre ft

: <press rcturn to continue or {esc} to skip detail printout> :
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v “DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
kN ect Title = UD-10 100/6
SWATERSHED HYDROGRAPH
Infiow into structure # 1
: Structure type: Null

:~- Watershed data for watershed # 1

Curve number = 89.0
Area = 9.3 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed
:-~- Total Area = 9.3 acres
:~- Storm data
: Total precipitation = 2.2 inches
: Storm type = SCS 6 hour design storm
: Peak Discharge = 2.98 cfs
Discharge volume = 0.%4 acre ft

{press return to continue or {esc} to skip detail printout> :
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—

V. \N/JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
:Projcct Title = UD-10 10/24 :
WATEQSHED HYDROGRAPH
xnf ow into structure # 1
tructurc type: Null

Watershed data for watershed # 1

Curve number = 89.0
Arca = 9.3 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed
Total Area = 9.3 acres
:~- Storm data
: Total precipitation -~ 1.9 inches
Storm type -~ SCS Type 2 storm, 24 hour storm
Peak Discharge 8.66 cfs

Discharge volume 0.75 acre ft

: “prcss return to continue or {escl to skip detail printout> :
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T nNDDDDDDDDDDDDDDODDLDDDDDODDDDDDDDDDDDDDDDDDDDDDODLDDLLLDDDDDDDDDDDDDDDLDDDDDLDD T
\\_/ect Title = UD-10 25/24 N
:WATERSHED HYDROGRAPH 2
: Inflow into structure # 1 : :
Structure type: Null

:~- Watershed data for watershed # 1

Curve number = 89.0

Area = 9.3 acres

Hydraulic length = 0.00 feet

Elevation change = 0.0 feet.

Concentration time = 0.05 hours - :

Unit hydrograph type = Disturbed :
:-- Total Area = 9.3 acres
:-- Storm data

Total precipitation - 2.3 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 1.36 cfs

Discharge volume = 1.00 acre ft

{press return to continuc or {esc} to skip detail printout> :
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD‘

-



P“”DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
ect Title = UD-11 100/6

'WMRSHED HYDROGRAPH

: Inflow into structure # 1
Structure type: Null

:-- Watershed data for watershed # 1

: Curve number = 89.0

: Area = 19.7 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.

: Concentration time = 0.13 hours
Unit hydrograph type = Disturbed

:-- Total Area = 19.7 acres

:-~ Storm data
Total precipitation
: Storm type
Peak Discharge
Discharge volume

2.2 inches
SCS 6 hour design storm
20.59 cfs
2.01 acre ft

{press return to continue or {esc}! to skip dectai! printout> :
SDDDLDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD =

E" DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
S~rect Title = UD-1i1 10/25 :
.WATER°HED HYDROGRAPH
Inflow into structure # 1
Structure type: Null

;-- Watershed data for watershed # 1

Zurve number = 89.0
Area = 19.7 acres :
Hydraulic length = 0.00 feet :
Elevation change = 0.0 feet. :
Concentration time = 0.13 hours
Unit hydrograph type = Disturbed

:~- Total Area = 19.7 acres

*-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.2 inches
SCS Type 2 storm, 24 hour storm
17.94 cfs
1.60 acre £t

oo

: <press return to continue or {esc} to skip detail printout> :
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V‘ 7DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
i Noject Title = UD-11 25/24
'WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 89.0
Area = 19.7 acres .
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.13 hours"
Unit hydrograph type = Disturbed
:-- Total Area = 19.7 acres :

:-- Storm data
Total precipitation
: Storm type
Peak Discharge
Discharge volume

2.3 inches
SCS Type 2 storm, 24 hour storm
23.75 cis ‘
2.14 acre £t

o

<press return to continue or {esc} to skip detail printout> :
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V"“ODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
ject Title UD-12 10/6
:WXTERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: - Null

:-- Watershed data for watershed # 1

Curve number = 89.0
Area = 4.1 acres
Hydraulic length = 0.00 feet -
Elevation change = 0.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

:-- Total Area = 4.1 acres

:-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
1.85 cfs
0.22 acre ft

oot ik

: {press return to continue or {esc} to skip detail printout> :
CDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD‘

! 7DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
\vqect Title = UD-12 25/6
WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Null

Watershed data for watershed # 1

Curve number = 89.0

Area = 4.1 acres

Hydraulic length = 0.00 feet :
Elevation change = 0.C feet. :

Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

otal Area = 4.1 acres

-- Storm data

Total precipitation = 1.8 inches
Storm type = SCS 6 hour design storm
Peak Discharge 2.46 cfs

Discharge volume 0.29 acre ft

; “prcss return to contlnuc or {esc} to skip detail printout> :
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' WDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
ject Title = UD-12 100/6 :
‘WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

:-- Watershed data for watershed # 1}

Curve number = 89.0
Area = 4.1 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.02 hours:
Unit hydrograph type = Disturbed

:-- Total Area = 4.1 acres

:-- Storm data

: Total precipitation = 2.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 3.45 cfs

Discharge volume 0.42 acre ft
{press return to continue or {esc} to skip detail printout> :
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—

YDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDOLDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
~Tject Title = UD-12 1C0/24 :
:WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1

Curve number = 89.0 :
Area = 4.1 acres :
Hydraulic length = 0.00 feet :
Elevation change = 0.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

Total Area = 4.1 acres

:-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.9 inches
SCS Type 2 storm, 24 hour storm
2.99 cfs
.33 acre ft

{press return to continue or {esc)} to skip detail printout> :
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“DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
\_Ject Title = UD-12 25/24
’WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 89.0
Area = 4.1 acres.
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed
:-- Total Area = 4.1 acres
:-- Storm data
s Total precipitation = 2.3 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 3.92 cfs '

Discharge volume 0.44 acre ft

: {press return to continue or {esc} to skip detail printout> :
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! 2DDDDDDDDDDDDDDDDDDODDODDDDDDDDDDDDDDDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDDDDDDDD 7
. 0Fect Title = D-1 100/6 :
:WATERSHED HYDROGRAPH

: Infilow into structure # 1 ;

: Structure type: Null :

:-- Watershed data for watershed # 1

: Curve number = 90.0

: Area = 0.9 acres
: Hydraulic length = 0.00 feet

: Elevation change = 0.0 feet.
: Concentration time = 0.06 hours
: Unit hydrograph type = Disturbed

:-- Total Area = 0.9 acres

:-— Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

2.2 inches
SCS 6 hour design storm
1.00 cfs
0.09 acre ft

itoHon

{press return to continue or {esc} to skip detail printout> :
SDDDDDDDDDDDDDDDODDDODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDLODDDDDDDNDDDDDDDDDDDDD =

V. \qODDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
Project Title = D-2 10/6 :
:WATERSHED HYDROGRAPH
: Inflow into structure # 1

Structure type: Null

:-- Watershed data for watershed # 1

Curve number = 90.0
Area = 0.9 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

:-—— Total Area = 0.9 acres

-~ Storm data

: Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge 0.55 cfs

[

Discharge volume 0.05 acre ft

{press return to continue or {esc} to skip detail printout> :
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‘DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
. N—vject Title = D-3 10/6 :
:WATERSHED HYDROGRAPH \ :
: Inflow into structure # |1
s Structure type: Null

:~-- Watershed data for watershed # 1

Curve number = 90.0
Area = 3.2 acres: :
Hydraulic length = 0.00 feet :
: Elevation change = 0.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed
:-- Total Area = 3.2 acres

:-- Storm data :
: Total precipitation 1.5 inches :
Storm type SCS 6 hour design storm
Peak Discharge 1.90 cfs
Discharge volume 0.19 acre ft

{press return to continue or {esc} to skip detail printout>
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD—

\\/JDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
:Pro;ect Title = D-4 10/6 :
:WATERSHED HYDROGRAPH
Inflow into structure # | :
Structure type: Null

.-- Watershed data for watershed # 1

Curve number = 90.0

Area = 7.4 acres :

Hydraulic length = 0.00 feet :

Elevation change = 0.0 feet. :

Concentration time = 0.09 hours

Unit hydrograph type = Disturbed :
:-- Total Area = 7.4 acres

2-—- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
4.75 cfs
0.43 acre ft

daoon

{press recturn to continue or {esc} to skip detail printout> - :
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, DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
"N—rject Title = D-5 10/6
:WATERSHED HYDROGCRAPH
Inflow into structure # 1
~Structure type: Null

:~- Watershed data for watershed # |

Curve number = 90.0

Area = 11.1 acres .

Hydraulic length = 0.00 feet

Elevation change = 0.0 feet.

Concentration time = 0.07 hours :

Unit hydrograph type = Disturbed :
:-- Total Area = 11.1 acres

:~— Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
7.13 cfs
0.64 acre ft

o n

{press return to continue or {esc} to skip detail printout> :
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD-

I\ __2DbDDDDDDDODDDDODDDDDLDDDDDDDDDDDDDDDODDDDDDDDDDDDDDDDDLDDODDDDDDDDDDDDDDDDDDDDDD 7
:froject Title = D-6 10/6 :
WATERSHED HYDROGRAPH
: Inflow into structure # 1

Structure type: Null

;-- Watershed data for watershed # 1

Curve number = 90.0
Area = 12.1 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

:-- Total Area = 12.1 acres

:-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
5.88 cfts
0.70 acre ft

i {press return to continue or {esc} to skip detail printout> :
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‘0DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD7
i \_sect Title = D-7 10/6
WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Null

:-- Watershed data for watershed # 1

: Curve number = 90.0

: - Area = 13.4 acres . :
: Hydraulic length = 0.00 feet :
: Elievation change = 0.0 feet. :
: Concentration time = 0.06 hours :
: Unit hydrograph type = Disturbed :
:-- Total Area = 13.4 acres

-
-

:--— Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
8.58 cfs
0.78 acre ft

Hononon

: <press return to continue or {esc} to skip detail printout> :
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svroject Title = D-8 10/6

:WATERSHED HYDROGRAPH :

: Inflow into structure # 1 :
Structure type: Null

.

:-— Watershed data for watershed # 1

Curve number = 90.0

Area = 26.1 acres

Hydraulic length = 0.00 feet

Elevation change = 0.0 feet. :

Concentration time = 0.20 hours :

Unit hydrograph type = Disturbed :
:-- Total Area = 26.1 acres

;-- Storm data
Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
14.30 cfs
1.52 acre ft

Wweonounon
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\_iect Title = D-9 10/6
:WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

:~-- Watershed data for watershed # 1

: Curve number = 30.0

: Area = 39.6 acres .

: Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

:-- Total Area = 39.6 acres

:-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
23.46 cfs
2.31 acre ft

{press return to continue or {esc} to skip detail printout> :
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‘r.o0ject Title = D-10 10/6 :
:WATERSHED HYDROGRAPH
: Inflow into structure # |

Structure type: Null

:-- Watershed data for watershed # 1 :

Curve number = 30.0

Area = 6.3 acres
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.18 hours
Unit hydrograph type = Disturbed
Total Area = 6.3 acres

:-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
3.47 cfs
0.37 acre ft
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.Nvject Title = pD-11 10/6
JWATERSHED HYDROCRAPH :
: Inflow into structure # 1 ' :
: Structure type: Null :

:~- Watershed data for watershed # 1

Curve number = 90.0 v :

Area = 3.1 acres- :

Hydraulic length = 0.00 feet

Elevation change = 0.0 feet. :

Concentration time = 0.10 hours :

Unit hydrograph type = Disturbed :
:-- Total Area = 3.1 acres

-

:~- Storm data :
: Total precipitation 1.5 inches :
Storm type SCS 6 hour design storm :
Peak Discharge 1.93 cfs
Discharge volume 0.18 acre ft

| | R T I ¥
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ctroject Title = D-12 10/6 :
WATERSHED HYDROGRAPH :
: Inflow into structure # 1 s

Structure type: Null

;-- Watershed data for watershed # 1

Curve number = 90.0

Area = 49.3 acres :

Hydraulic length = 0.00 feet :

Elevation change = 0.0 feet. Co

Concentration time = 0.04 hours :

Unit hydrograph type = Disturbed :
:-- Total Area = 49.3 acres

:-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
29.23 cfs
2.87 acre ft

{press return to continue or {esc} to skip detail printout> :
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ject Title = D-13 10/6
WATERSHED HYDROGRAPH
: Inflow into structure # 1
Structure type: Null

.
-

:-- Watershed data for watershed # 1

Curve number = 90.0
Area = 1.1 acres -
Hydraulic length = 0.00 feet
Elevation change = 0.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

:~- Total Area . = 1.1 acres

;-- Storm data

: Total precipitation
Storm type
Peak Discharge
Discharge volume

1.5 inches
SCS 6 hour design storm
0.54 cfs
0.06 acre ft

{press return to continue or {esc} to skip detail printout> :
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i Noject Title = D-12 100/6
WATERSHED HYDROGRAPH

Inflow into structure # |1
Structure type: Null

Se %o 0y 4 v,

s te 0y b,

-- Watershed data for watershed # 1

: Curve number = 90.0 :
: Area = 49.3 acres . :
: Hydraulic length = 0.00 feet :
H Elevation change = 0.0 feet. :
s Concentration time = 0.04 hours - 2
s Unit hydrograph type = Disturbed :

-~ Total Area = 49.3 acres

.
.

:-- Storm data

: Total precipitation = 2.2 inches

: Storm type = SCS 6 hour design storm
: Peak Discharge = 53.19 cfts

: Discharge volume = 5.31 acre ft

{press return to continue or {esc} to skip detail printout>
SDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

I} %e % 84 o4 ®¢ 84 ®e %S¢ 0o

|1 \_/iMMxXMMMMxxMMXX]MIMMMMMM]MIX]MMIXIMDlllnlllnlnnnnnnnnpn;npppnunnnnnnnnnnnno?

:r.o0ject Title = D-13 100/6 :
:WATERSHED HYDROGRAPH N
: Inflow into structure # 1 :
: Structure type: Null

.
Se S o

:~— Watershed data for watershed # 1

Curve number = 90.0 :

: Area = 1.1 acres :
: Hydraulic length = 0.00 feet :
: Elevation change = 0.0 feet. 2
: Concentration time = 0.02 hours 2
Unit hydrograph type = Disturbed :

:-- Total Area = 1.1 acres 2
:-- Storm data :
: Total precipitation = 2.2 inches :
Storm type = SCS 6 hour design storm H

: Peak Discharge = 0.98 cfs :
= 0.12 acre ft :

b ‘Discharge volume

CYSEYS
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