Referenced Documents
Submitted

(see attachments)

Links to other referenced

documents:

http://www.duke-energy.com/pdfs/duke-energy-ash-metrics.pdf
http://www.greenvilleonline.com/story/opinion/editorials/2015/01/06/e
ditorialduke-moves-forward-coal-ash/21350977/
http://www.wsoctv.com/videos/news/ coal-ash-at-asheville-airport-could-
beexample-for/vCT5Wr/
http://www.duke-energy.com/pdfs/asheville-excavation-fact-sheet.pdf
http://www.energy.sc.cov/files/view/SCEG2014IRP.pdf
http://www.myhorl:yneV\V/s.com/news/local/conway/article eb3396ea-5228-
11e3-840f-0019bb3s0f3 1a.html

http://dms.psc.sc.gcov/matters/matters.cfc?’ Method=MatterDetail&Matter

[D=252680 (Note: 9-23-14 Duke ex parte briefing in ND-2014-28-E - transcript also
provided as pdf file by SELC)



http://www.duke-energy.com/pdfs/duke-energy-ash-metrics.pdf
http://www.greenvilleonline.com/story/opinion/editorials/2015/01/06/editorialduke-moves-forward-coal-ash/21350977/
http://www.greenvilleonline.com/story/opinion/editorials/2015/01/06/editorialduke-moves-forward-coal-ash/21350977/
http://www.wsoctv.com/videos/news/coal-ash-at-asheville-airport-could-beexample-for/vCT5Wr/
http://www.wsoctv.com/videos/news/coal-ash-at-asheville-airport-could-beexample-for/vCT5Wr/
http://www.duke-energy.com/pdfs/asheville-excavation-fact-sheet.pdf
http://www.energy.sc.gov/files/view/SCEG2014IRP.pdf
http://www.myhorrynews.com/news/local/conway/article_eb3396ea-5228-11e3-840f-0019bb30f31a.html
http://www.myhorrynews.com/news/local/conway/article_eb3396ea-5228-11e3-840f-0019bb30f31a.html
http://dms.psc.sc.gov/matters/matters.cfc?Method=MatterDetail&MatterID=252680
http://dms.psc.sc.gov/matters/matters.cfc?Method=MatterDetail&MatterID=252680
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W Marshall Taylor Jr.. Acing Duccror
Promoting wnd protecting the bealth of the public and the environmens

February 24, 2015

Mr. Thomas S. Cosgrove, Plant Manager
H.B. Robinson Steam Electric Plant Unit 2
Duke Energy

3581 West Entrance Road

Hartsville, SC 29550

Re: Comments Related to Coal Ash Basin Closure
NPDES Permit No. SC0002925
Duke Energy H.B. Robinson Steam Electric Plant
Hartsville, SC

Dear Cosgrove:

The Department has the following comments for Duke Energy to address when developing the
closure strategy for the NPDES-permitted coal ash basin at the H.B. Robinson facility. Also,
attached to be addressed by Duke Energy are two letters submitted to the Department by the
Southern Environmental Law Center (dated February 2, 2015 and February 11, 2015) pertaining
to the closure of the permitted coal ash basin at the H.B. Robinson facility.

Dam Comments:

The Department has evaluated a hydrologic and hydraulic report prepared by AMEC that was
submitted on September 30, 2014, as a supporting document to a slip-lining project proposed to
repair storm drainage pipes along the perimeter of the ash basin and a portion of the outlet
structure for the ash basin. The following comments are provided as a result of this review:

It appears that the storm drainage system is not large enough to adequately carry the 50-year
storm event. The model showed extreme flows through the pipes that are not physically possible
under the conditions present at this facility. It appears that the model’s results are not correct
because the elevation of the head and velocity within the pipe system are much too high.
Furthermore, the results of this study indicate that the dam’s spillway system is not capable of
passing the 50-year storm because it is tied into the storm drainage system. Therefore, a new
study must be performed that demonstrates that the dam is hydraulically sufficient according to
table 1 in SC Reg. 72-1 thru 72-9. If the dam cannot be shown to comply with the requirements
for spillway capacity, upgrades to the spillway system may be required.





Groundwater Comments:

Recent groundwater investigations at the site indicate that arsenic exceeds the state’s
groundwater standard in the groundwater both beneath the ash basin and downgradient of the ash
basin between the dam and discharge canal. The groundwater investigation within the ash basin
indicates that ash exists below the water table in the basin. At monitoring well 109D, ash occurs
approximately 18 feet below the water table. The ash basin was constructed in a natural drainage
area and the ash occurs at a minimum of 18 feet below the water table in the basin.
Consequently, to prevent future on-going groundwater contamination at the site, any closure
strategy will need to assure that groundwater will not be in contact with ash.

The next round of groundwater monitoring results, to include results of samples taken from
newly installed monitoring wells, is due to be submitted to the Department by February 27, 2015.

If you have any questions, please contact me at 803-898-3112 or gormancm(@dhec.sc.gov or
David Baize at 803-898-4272 or baizedg@dhec.sc.gov.

Sincerely, A—w_\

Charles M. Gorman, P.G., Director

Water Monitoring, Assessment and Protection Division
Bureau of Water

SC Dept. of Health and Environmental Control

2600 Bull Street

Columbia, SC 29201

Attachments

cc: David Wilson, SCDHEC-BOW
David Baize, SCDHEC-BOW
Ken Taylor, SCDHEC-BLWM
Jeff DeBessonet, SCDHEC-BOW





SOUTHERN ENVIRONMENTAL LAw CENTER

Telephone 919-967-1450 601 WEST ROSEMARY STREET, SUITE 220 Facsimile 819-929-3421
CHAPEL HILL, NC 27516-2356

February 2, 2015

VIA EMAIL AND US MAIL

Marshall Taylor, Esq., Acting Director

Mr. John A. Poole, P.E., State Dam Safety Engineer

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbia, SC 29601

Re: H.F. Robinson Coal Ash Dam in Darlington County
Dear Acting Director Taylor and Mr, Poole:

We have reviewed the Flood Evaluation for the coal ash basin at the H.F. Robinson
Steam Electric Plant, dated September 30, 2014 and submitted to you by Duke Energy. This
report is marked by significant problems,

At the outset, it should be emphasized that this basin contains hundreds of thousands of
tons of industrial waste right beside Lake Robinson. This Lake is a water of South Carolina and
a water of the United States, and it is an important resource for the Darlington County
community. In addition, the basin contains highly toxic materials. According to the recent
Closure Investigation document submitted by Duke Energy to DHEC, the arsenic groundwater
contamination exceeds 1000 parts per billion (ppb), over 100 times the standard. In September
prior to this report, DHEC had cited Duke Energy for violating South Carolina law for arsenic
groundwater contamination of 114 ppb. This open pit has also been used in the past for disposal
of low level radioactive waste. It is located in or near wetlands. And the coal ash extends some
18 feet below the groundwater table, Extra care should be taken to be sure that this facility
exceeds and meets all criteria necessary for the protection of groundwater, Lake Robinson, and
the public.

Bagsic Flaw. A quick review of the report shows that it is severely flawed. On page 6,
the report lays out the maximum elevation for the water flow during the report’s design 50-ycar
flood. For the various drop inlets and man holes, the report predicts a peak elevation ranging
from 1501 feet to 4,175 feet — a wall of water four-fifths of a mile high or 3900 feet above the
top of the dam.,

At page 22, the report predicts that the velocity of water exiting the primary outflow at
Man-Hole 1 to be 162.69 fps — a ridiculous velocity.
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The fundamental error is shown on the routing diagram at p. 2, which is the basis for the
entire design. Ponds are indicated by triangles. Each catch basin is modeled as a triangle, or a
pond. Compounding this problem, at p. 14, the report assumes that a catch basin is 28 acres in
size and will hold 151.2 acre feet of water, an impossibility. '

Runoff Conditions. Like the Duke Energy report for the Lee site on the Saluda River,
the Duke Energy report for Robinson makes an unjustified assumption about the runoff
conditions at Robinson. The assumption made by the Robinson report is CN=50. That number
assumes a watershed of sandy soil, forested and covered by vegetation. That number is too low
for the Robinson watershed, for a number of reasons.

The NRCS Web Soil Survey map shows that Highway 151 — an entirely impervious
surface -- runs through the watershed. There are other developed sites, roadways, and utilities in
the watershed, Some of the soil in the watershed is Hydrologic Soil Group C, which generates
additional runoff.

In short, CN=50 is much too low for this site.

Storm Water System. The nuclear plant is directly above the coal ash basin. The
hydrologic model of the storm water system for the nuclear plant assumes that it effectively
directs all the storm water away from the coal ash basin by collecting it and joining it with the
discharge from the coal ash basin downstream of the dam. There are several problems with the
storm water system design.

First, it is awkwardly designed to make a sharp downward turn and then to join with the
coal ash basin discharge. This increases the pressure on the coal ash basin. The two systems
should be disconnected.

Second, it appears (from the model) that the storm water system for the nuclear plant
cannot manage the storm water from a 50-year flood. The model contemplates that the entire
storm water flow can be handled by 24 inch pipes. As set out above, the model wrongly assumes
that catch basins are ponds and have much more capacity than they do, This system also will
join with the flow from the coal ash basin at the time of a heavy precipitation event, making it
unlikely that the same discharge pipe can handle both flows at once.

Consequently, this storm water system will overflow, and the storm water overflow will
flow towards the coal ash basin. The calculations in this report do not take that overflow into
account in determining how much the coal ash basin can handle.

Pipe Repair. The main discharge pipe has serious problems, including movement of the
concrete structure and separation of joints. The proposed solution is to put a rigid liner into the
pipe. This is the opposite of the usual solution. Normally, a flexible liner will be put into a rigid
pipe to allow for movement and a successful liner. Here, the proposal is for an (inflexible) rigid
liner to be put into a flexible pipe that has moved in the past. This approach will put pressure on
the new rigid liner and will result in more cracking. This proposal will not work in the long run
but will result in more failures.






Hazard Rating. This dam has a low hazard rating. We belicve that is not appropriate.
If this dam fails, the coal ash will flow into Lake Robinson. Lake Robinson is an important
recreational and community resource and a water of South Carolina and the United States.
Because of the basin’s proximity to Lake Robinson and the risk of a substantial impact to this
important natural resource, we believe this dam should be considered high hazard and a larger
precipitation event should be taken into account.

Given the proximity to Lake Robinson, issues with the dam, the significant contamination
of groundwater, and past use for the storage of radioactive materials, we believe that it is clear
that the coal ash basin should be excavated and the ash moved to safe, dry, lined storage away
from the Lake. From the documents we have seen, Duke Energy is going to continue testing for
another year and then report a recommendation at the end of 2015. We think that the decision to
clean up this ash basin needs to be made now, and that further expenditures on consultants and
testing should be directed toward cleaning up the site.

As you know, every other coal ash basin owned by public utilities in the state is being
cleaned up. DHEC would do a service to the State if it required the same of Robinson for the
benefit of the Lake and the Darlington County community, and required that now.

Again, thank you for your consideration.

Sincerely,
@ Holleman III

Senior Attorney

¢e:  Michael Traynham, Esq.






SOUTHERN ENVIRONMENTAL LAaw CENTER

Telephone 219-967-1450 GO1 WEST ROSEMARY STREET. SUITE 220 Facsimile 919-929-9421
CHAPEL HILL, NC 27516-2356

February 11,2015
VIA EMAIL AND US MAIL

Marshall Taylor, Esq., Acting Director

Mr. David Wilson, P.E., Chief, Bureau of Water

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbia, SC 29601

Re:  Comments on the Robinson Ash Basin Closure Investigation Conceptual Closure
Planning Update -- H.B. Robinson Steam Electric Plant, Darlington, SC

Dear Mr. Taylor and Mr. Wilson:

We have reviewed Duke Energy’s Robinson Ash Basin Closure Investigation —
Conceptual Closure Planning Update, dated December 2014. This document sets out plans for
investigating the coal ash basin at the H.B. Robinson Plant in Darlington County in anticipation
of a proposed closure plan, The plans have a number of serious deficiencies, which we would
like to bring to your attention. We urge DHEC to require these changes to the Plan so that the
agency will receive adequate and accurate data on which to base a decision.

1. Page 5, Section 2.4.1 - The basin may have been formed by constructing a dam across an
unnamed tributary to Black Creek, but available information indicates that the
“impervious core” is unlikely to restrict flow of groundwater from the ash basin. The
“impervious core” appears to be a clay plug set in the middle of a thick sequence of
sandy sediment that will allow groundwater to flow around, beneath and over the top of
the core. Cross Section A-A’ (Figure 5) shows that the “impervious core” of the dam
terminates in unconsolidated sediments that would allow groundwater to flow through the
waste, beneath the core, and continue downgradient.

Cross-section A—A’ also appears to show the elevation of the groundwater table at or
above the elevation of the top of the “impervious core”, indicating that groundwater
flows over the top of the core. This interpretation is confirmed by the potentiometric
contours shown in the Potentiometric Surface Map (Figure 7). If groundwater flow was
significantly restricted by the presence of the “impervious core” in the dam, the elevation
of groundwater would be expected to show a steep drop on the downgradient side of the
dam. No such drop in potentiometric surface elevation is indicated on Figure 7,

The significance of this information is that the dam appears not to be controlling the
elevation of groundwater around the ash basin, It appears unlikely that removal of the
ash basin dam will lower groundwater elevations enough that the waste in the deepest
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parts of the ash basin would be above the water table. The document indicates that
groundwater modeling will be conducted in order to assess groundwater elevations, but
current site conditions indicate that it is unlikely that the groundwater elevation would be
below the waste once the dam is removed.

., Page 5, Section 2.4.2 - This section makes a comment that says Duke Energy will
conduct liquefaction analyses based on the presence of alluvium and unconsolidated
sediments beneath the ash basin. This is a serious concern at this site. The description of
well drilling and installation provided in Section 3.1.2 (page 10) indicates that the drilling
method used to install deep wells was modified because of the presence of flowing sands
at depth. Flowing sands are representative of a subsurface condition where the sands at
depth are very loose and saturated with water. The sands are so loose that they flow into
a boring, filling the borehole before a well can be installed, This in an indication that the
subsurface materials may be susceptible to liquefaction and/or formation of sand vents in
the event of a significant seismic event.

. Page 6, Section 2.4.2 — The document indicates that approximately 18 feet of ash is
located below the groundwater table in the vicinity of well pair MW-1095/D. Note that
the 18 feet of saturated ash is based on only one set of water level elevations and that
significantly higher water elevations may be measured during and after extended rainy
periods or after major storms. Also note that well pair MW-109S/D do not necessarily
represent the location where the deepest ash is present and where the saturated ash
thickness is greatest. The deepest part of the basin would be expected to be near the dam
embankment near (or slightly north of) wells MW-110D/S,

. Page 7, Section 2.5 - This section of the document describes the relative elevations of
Lake Robinson and ash basin structures, and indicates that the ash basin closure will
evaluate and mitigate for impacts resulting from the 100-yr, flood. Unmentioned,
however, is any discussion of how significant storm events, like the 100-year flood,
would impact groundwater elevations beneath the ash basin, Without a bottom liner such
as would be required under a new landfill, the ash placed in the ash basin wouid likely be
even more inundated than is currently shown by high groundwater levels resulting from
such a flood.

. Page 15, Section 4.2.1 - The analytical protocols for the investigation included analysis of
ash samples by the Synthetic Precipitation Leaching Procedure (SPLP). The text
indicates that the SPLP testing was conducted on ash samples to evaluate leaching
potential, Application of short duration, low solid-ratio (dilute) leaching tests like the
SPLP test routinely underestimate the concentration of contarninants in fly ash-derived
leachates. The procedure does not allow ash constituents sufficient time to come into
equilibrium with the fluid, the solid-water ratio is far more dilute than under disposal
conditions, and the laboratory conditions do not represent the disposal conditions under
which leachate will actually form. These tests were not designed or intended to
represent predictions of leachate that will form in the field, and to use them as such is
inappropriate.






6. Fortunately there is no reason to rely on SPLP results to estimate leachate forming
potential of the ash disposed at this site. The site investigation also included collection of
leachate samples from two monitoring wells that are screened within the ash. Analytical
results presented in this document from wells completed in the ash and results from SPLP
leach tests are summarized in the table shown below. The data shows that analyses of
actual leachate from the ash basin often show higher concentrations than SPLP results,

In fact, the maximum detected concentrations of arsenic, boron, and manganese are
several times higher in actual ash basin leachate than resulted from SPLP tests, even
though only two real leachate samples were analyzed. Further, the two samples collected
from the ash basin were both from shallow wells, Leachate from shallow wells in the ash
basin would be expected to be less concentrated than leachate from wells screened at the
base of the ash fill because rainfall is continually infiltrating into the ash and diluting the
top layer of leachate. Samples of leachate from deep wells screened at the base of the ash
fill would likely produce even higher concentrations of contaminants. This information
indicates that future use of SPLP results rather than actual analytical results from ash
basin leachate is likely to minimize the source terms to be used in subsequent
contaminant transport modeling.

7. Page 19, Section 5.0 — The discussion of the Hybrid Cap-in-Place alternative indicates
that Duke Energy is considering several engineered fixes (such as ash stabilization,
installation of cut-off walls, etc.) to remedy the potential that ash would remain saturated
by groundwater after the dam is removed. Each of these options adds to the cost of the
final site remedy and some require indefinite operation and maintenance to be sure that
the waste remains dry. The only long-term remedy is to get this waste into a secure
facility at a site that is not impacted by high groundwater levels,

8. Page 20, Section 5.0, Third Bullet ~ This is future work that Duke Energy intends to do to
explain away certain Contaminants of Concern (CoCs). Duke Energy may use statistics
to try to eliminate many of the contaminants found in groundwater by aftributing them to
naturally occurring conditions, even though they are ash-related constituents, There
should be additional characterization of the actual leachate in the ash basin to obtain good
numbers that show how high the various parameters can get in real leachate and that,
even though some may be naturally present, ash leachates can contain the same
constituents at many times the natural concentrations,

9, Page 20, Section 5.0, Fourth Bullet — Here, Duke Energy proposes using the SPLP results
to evaluate leaching potential into groundwater. Not only is this not accurate, it is not
needed. All Duke Energy has to do is collect additional leachate samples (preferably
from the bottom of the ash) to see what concentrations really are. Use of manipulated
SPLP data to estimate the leachate forming potential of the ash in the basin will minimize
source term concentrations for future groundwater transport medeling.






SPLP Leach Test Results vs. Leachate from Monitoring Wells Screened in the Ash

Basin
Analyses (dissolved) from SD DHEC
Monitoring Wells Screened in Analyses from SPLP Leach Primary &

the Ash Basin (2 samples) Tests (12 Samples) Se;;ztll;ry

Parameter Units | Minimum Maximum Minimum Maximum
| Inorganics
Antimony ug/L <50 <50 <50 <50 6
Arsenic wg/L | 223 1040 3.0 80 10
Barium ug/L 99.1 331 <10 150 2000
Beryllium up/L <1.0 <1.0 <40 <40 4
Boron ug/L 912 1570 <200 310 NE
Cadmium ug/L <1.0 20 <50 <50 5
Chloride ug/L 2 42 <1.0 4.2 250
Cobalt vg/L <5.0 <5.0 <10 <10 NE
Copper ug/L <5.0 <50 <20 <20 1000
Iron ug/L 1120 SaysND, need to | <100 1400 300
check data

Lead ug/L <5.0 <5.0 <10 <10 NE
Manganese ug/L ‘92.1 1060 <10 110 50
Mercury ug/L <0.20 <0.20 <0.20 <020 2
Molybdenum | vglL. | 22.1 762 <10 63 NE
Nickel ug/L <50 <5.0 <40 <40 NE
Selenium ug/L <10.0 <10.0 <20 42 50
Thallium ug/L <1.0 <10 <10 <1.0 2
Zinc ug/L <100 <10.0 <20 <20 5000
pH sU 6.5 7.8 34 10 6.5~8.5

Grey highlighted values indicate Ash basin leachate several times higher than SPLP analyses.
Bold values indicate analytical results above MCLs






We think it is extremely important that these changes to the investigation plans be made
so that DHEC will have adequate and accurate information on which to base a decision
concerning the closure of this extremely problematic coal ash basin. These changes are also
important for making a decision that will protect the Darlington County community and Lake
Robinson.

As always, thank you for your consideration.
Sincerely,
Frack Hzftf(@ AL ( pd)
Frank S. Holleman, HI

ce: Michael Traynham, Esq.







George T. Hamrick
Vice President, Coal Combustion Products

45 DUKE 400 South Tryon Street

ENERGY. Charte NG 202

980-373-8113
george.hamrick @duke-energy.com

March 20, 2015

Mr. Charles M. Gorman, P.G.

Director, Water Monitoring, Assessment and Protection Division
Bureau of Water

South Carolina Department of Health and Environmental Control
2600 Bull Street

Columbia, SC 29201

VIA ELECTRONIC MAIL and US MAIL

Subject: Response to Comments Related to Discharge System
HB Robinson Ash Basin
State Dam ID No: D3514
NPDES Permit No SC0002925
Hartsville, South Carolina

Dear Mr. Gorman:

Duke Energy Progress, LLC (Duke Energy) is in receipt of your letter dated February 24,
2015 in which you provided a number of comments related to Duke Energy’s submittal of
proposed discharge piping repairs dated September 30, 2014. The letter also contained several
comments related to groundwater and closure planning which Duke Energy will address under
separate, subsequent correspondence.

Duke Energy engaged AMEC Environmental and Infrastructure, Inc. (AMEC), to review
the comments and assist in preparation of responses to the issues raised with respect to the
discharge piping system.

The storm drainage system is designed to handle peak flows associated with a 10 year
storm event. The results of a 50 year storm event on this system cause storm water to collect
and pond around the catch basins on the Darlington County Combustion Turbine (CT) site.

Duke Energy recognizes the modeling errors that gave unusual data for some of the
storm water system elements. This Hydraulic and Hydrologic (H&H) analysis was modified in
January, 2015 after changes were incorporated into the model to better reflect conditions at the
CT site. In this remodeling these errors were mitigated and this revised H&H had been
submitted to SCDHEC as a part of the Industrial Waste Water Permit application on February
13, 2015. In both cases, the discharge of the ash basin was not impacted. The smaller size of
the storm water piping restricted flow so that it did not compete with ash basin discharge. The
ponding of the additional water at the CT site does not influence dam safety or stability.

We are submitting a revision to the H&H with this letter to further demonstrate the
capability of the ash basin discharge system to handle the design flows. The modeling was
refined with additional field conditions at the CT site incorporated into the model which reflect
the total number of catch basins and reduces the level of ponding on the CT site.
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We identified 6 general issues raised specifically by the February 11, 2015 letter from
the SELC which had been attached to SCDHEC’s February 23, 2015 letter. Duke Energy was
asked to address each of these.

Issue 1 - “Basic Flaw” The report predicts a peak elevation ranging from 1501 feet to 4175
feet and that the velocity of water exiting the primary outflow at Man-Hole 1 to be 162.69 fps.

Response - This was an error in the identification of the storm water system components. The
system was originally modeled without the ability to pond water outside the system. This forced
the model to store all storm water within the system and assumed that each catch basin had
unlimited storage capacity. The peak elevations represent the required head to produce the
reported flow in the pipes, which were unrealistically high for a gravity storm water system. The
model has been revised so that the excess storm water generated by the 50-year storm event is
stored in the area around each catch basin and routed through the system as allowed by the
pipe size of the existing system. The original model forced all the water into the system and
pressurized the pipes to the heads as noted. This resulted in artificially high velocities. The
model has been revised and the velocities in the pipes are appropriate for a gravity storm water
system.

Issue 2 - “Basic Flaw” The report shows ponds are indicated by triangles. Each catch basin is
modeled as a triangle, or a pond. Additionally, it assumes that a catch basin is 28 acres in size
and will hold 151.2 acre feet of water.

Response - Triangles are a function of the HydroCAD software. Each catch basin, manhole and
drop inlet operates as a very small pond with storage and an outlet. The catch basins are
modeled correctly in this sense. The 28 acre catch basin was an input error in sizing the catch
basin during creation of the model. The storage in Catch Basin 2 has been corrected in the
revised model. There was no resulting negative impact on ash basin discharge.

Issue 3 — “Run-off Conditions” The assumption made by Robinson report is CN=50. That
number assumes a watershed of sandy soil, forested and covered by vegetation. That number
is too low for the Robinson watershed for a number of reasons. (Highway 151, developed sites,
roadways and utilities in the watershed. Some of the soil is Soil Group C)

Response - On-site soil samples collected in 2001 indicate a grain size distribution of 86% sand
and 14% fines. Soil Group A is 90% sand and 10% fines, and Group B is 50 - 90% sand and
20% fines. Therefore the on-site soils are much closer to Soil Group A. Based on areal imagery,
the watershed is >70% wooded (CN: 36 Group A fair), >20% grass/pasture (CN: 68 Group A
poor) and <2% developed (including the highway). This would resulted in a weighted CN of
approximately 47, so a CN of 50 is reasonable. Furthermore, in previous H&H studies of the ash
basin, a CN of 50 was used to model the watershed.

Issue 4 - “Storm Water System” The storm water system is designed to make a sharp
downward turn and then join with the coal ash basin discharge. This increases the pressure on
the coal ash basin. Further, it appears (from the model) that the storm water system for the
nuclear plant cannot manage the storm water from a 50-year flood. The model assumes that the
catch basins are ponds and have much more capacity than they do. This system also will join
with the flow from the coal ash basin at the time of a heavy precipitation event, making it
unlikely that the same discharge pipe can handle both flows at once. This storm water system
will overflow, and the storm water overflow will flow towards the coal ash basin.
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Response - The existing storm water system for the CT site (not the nuclear plant as
referenced in the SELC letter) was designed for the 10-year design storm event. That layout has
been in-place for at least 15 years without concern. The storm water is contained within
reinforced concrete pipe or high-density polyethylene pipe which has sufficient strength to resist
any water pressures within the pipe. Therefore, it is Duke’s position and that of our consultant
AMEC that the existing storm water system does not induce detrimental pressures on the ash
basin or ash basin discharge. The catch basins do act as small ponds when the storm water
inflow exceeds the design capacity of the pipes, which is the case for the 50-year storm event.
As previously-noted, the capacity of each catch basin has been corrected in the model, and
excess water now ponds at the catch basins on the CT site.

Issue 5 — “Pipe Repair” The main discharge pipe has serious problems, including movement
of the concrete structure and separation of joints. The lining approach will put pressure on the
new rigid liner and will result in more cracking.

Response - The basis of this claim of movement of the structure is unknown. Video inspection
of the existing ash basin discharge system and lower portion of the CT site storm water system
found a few leaking joints, some slight cracking of pipe, and far downstream joint separation,
which are the basis of the repair plan submitted to SCDHEC. Conditions indicate that the
existing pipe does not require additional structural support. The pipe liner seals existing
leaks/cracks and is sufficient for the proposed application.

Issue 6 — “Hazard Rating” This dam has a low hazard rating.

Response — Duke Energy believes the low hazard rating is appropriate for this facility. Hazard
ratings are assigned by SCDHEC, and the H&H was modeled using the current hazard
classification

Duke Energy believes that this should satisfy the design concerns raised, and request
that SCDHEC proceed with review of the proposed discharge piping repair submittal
independent of the closure-related issues raised in the February 23, 2015 letter. We look
forward to receiving approval to proceed with this repair scope.

Additionally, in regards to your February 24, 2015 letter and the specific comments
related to closure planning for the Robinson Ash Pond, we look forward to our meeting with
DHEC during the week of April 27, 2015 as proposed in our January 16, 2015 correspondence
to David Wilson. This upcoming meeting will update our closure planning work with respect to
additional groundwater monitoring results, and post-closure predictions of groundwater level in
the closed basin. Following the discussions at that late April meeting, we would follow up with a
written response to DHEC that addresses any remaining closure planning issues identified in
your February 24 letter. This response would be informed by our proposed closure method,
based on this latest groundwater work.
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If you have any questions or need clarification regarding the information provided, feel
free to contact Chris Keenan at Christopher.Keenan @duke-energy.com or (919) 546-4793.

Respectfully submitted,

e

George T. Hamrick
Vice President

w/attachments:

cc:

John Poole, SCDHEC Dam Safety

Harry Sideris
Catherine Butler
Larry Hatcher
John Toepfer
Richard Baker
Garry Miller
Michael R. Olive
Alex Papp
Linda Hickok
Issa Zarzar
James R. Wells
Mike Ruhe

Mike Pastva - Robinson

AMEC Updated H&H Analysis







amec?

March 11, 2015

Mr. Dale Smith

Project Manager

Duke Energy

526 South Church Street
Charlotte, North Carolina 28202

Subject: Robinson Ash Pond (NID D 3514) Flood Evaluation
Robinson Steam Electric Plant

Hartsville, Darlington County, South Carolina
AMEC Project No. 7810150244

Dear Mr. Smith,

As authorized by Duke Energy Carolinas, LLC (Duke Energy), AMEC Environment &
Infrastructure, Inc. (AMEC) has assessed the outlet structure of the Robinson Ash Pond (NID D
3514) at Duke Energy’s Robinson Steam Electric Plant located near Hartsville, South Carolina.
In addition to the assessment, AMEC has proposed improvements, and completed a Hydraulic
and Hydrologic study (H&H) to ensure the ash pond has sufficient capacity for the design storm
with the proposed outlet improvements.

Figure H-1 shows the Robinson Ash Pond and drainage area, Figure H-2 shows the ash pond
outlet system, Darlington County Station and the stormwater system, and Drawings C-101, C-
102, and C-103 show the existing and proposed outlet structure for the Ash Pond.

Background Information

The Robinson Ash Pond dike has a crest elevation of 272 feet and an outlet that is a 48-inch
Reinforced Concrete Pipe (RCP) riser with an elevation of 269.5 feet and 36-inch RCP horizontal
pipe leading to a 6 x 6 foot catch basin (Catch Basin 1). The outlet of that catch basin is a 36-inch
High Density Polyethylene (HDPE) leading to another 6 x 6 foot catch basin (Catch Basin 2). The
discharge pipe from Catch Basin 2 is a 36-inch HDPE corrugated pipe. In the ABSAT Pipe Video
Assessment for Robinson, dated July 25, 2014, there were observed open joints and soil
sediment in the 36-inch HDPE corrugated outlet pipe from Catch Basin 2. AMEC recommended
slip-lining the discharge pipe from Catch Basin 2 with a new HDPE pipe. However, the topography
of the downstream channel made this option very difficult to implement. Therefore, AMEC has
proposed lining the discharge pipe between Catch Basin 2 and the outlet point with Cured In-
Place Pipe (CIPP). The following table provides information on the existing conditions and
proposed outlet improvements of the discharge pipe between Catch Basin 2 and the discharge
point. The CIPP is assumed to be 0.75 inches thick, and existing dimensions were obtained from
Law Engineering Job No. 30720-1-4776 Dwg 4 Date July 2001, CP&L Dwg No. D-6087 Date:
11/10/83 and Robinson Video Assessment Date: 7/25/2014.

Correspondence:

AMEC Environment &Infrastructure, Inc.
4021 Stirrup Creek Drive, Suite 100
Durham, North Carolina 27703

Tel (919) 381-9900

Fax (919) 381-9901
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Catch Basin 2 Outlet Proposed and Existing Conditions
Pipe Elements Existing Dimension Proposed Dimension
Pipe Inlet Elevation (ft) 238 238
Pipe Outlet Elevation (ft) 233 233
Pipe Inside Diameter (in) 36 34.5
Pipe Length (ft) 133 133
Pipe Material HDPE Cured In-Place Pipe

The Darlington County Station is north of the Robinson Ash Pond and has a stormwater
contribution which outlets into Catch Basin 2. Figure H-2 shows the stormwater system. Runoff
from the station is received by 12-inch RCPs which outlet into drop inlets on the southern side of
the station. These drop inlets also receive runoff from the area between Darlington Station and
Robinson Ash Pond. Discharge from the drop inlets is routed through a stormwater system with
man-holes and drop inlets and is ultimately discharged into Catch Basin 2. The following table
provides information on the existing catch basins, man-holes and drop inlets.

Existing Catch Basin, Man-Hole and Drop Inlet Dimensions

Structure Size Bottom Elevation | Top Elevation [ft] | Downstream
[ft] Structure
Drop Inlet 7 | 48" Diameter 264.76 273.14 Drop Inlet 6
Drop Inlet 6 | 48" Diameter 263.99 273.12 Drop Inlet 5
Drop Inlet 5 | 48” Diameter 263.60 271.83 Drop Inlet 4
Drop Inlet 4 | 48” Diameter 263.28 271.91 Drop Inlet 3
Drop Inlet 3 | 48" Diameter 262.69 270.44 Drop Inlet 2
Drop Inlet 2 | 48” Diameter 261.72 270.30 Man-Hole 4
Man-Hole 4 | 48” Diameter 257.46 266.18 Man-Hole 3
Man-Hole 3 | 48” Diameter 256.61 265.97 Man-Hole 2
Man-Hole 2 | 60” Diameter 253.37 264.77 Drop Inlet 1
Drop Inlet 1 | 54” Diameter 248.95 257.75 Man-Hole 1
Man-Hole 1 | 60” Diameter 240.30 249.16 Catch Basin 2
Catch Basin 1 | 6’ X 6’ Box 238.84 256.04 Catch Basin 2
Catch Basin2 | 6’ X 6’ Box 238.10 243.50 Cooling Pond

In the ABSAT Video of the Robinson Ash Pond Toe of Embankment Stormwater Piping dated
August 21, 2014, there was observed distortion, sagging, and joint separation in the pipe
segments between Drop Inlet 1 and Catch Basin 2. AMEC recommended lining or replacing these
pipe segments. AMEC has proposed lining the pipe segments between Drop Inlet 1 and Catch
Basin 2 (Pipes 16 and 17) with CIPP. The following table provides information on the existing
conditions and proposed stormwater outlet improvements. Existing dimensions were obtained
from the Robinson Stormwater Video Assessment dated August 21, 2014, Jacob’s Engineering
Drawing Number 17N64473-54-M-001 and 2001 McKim and Creed Topographic Data. The
lengths of the pipes connecting the drop inlets were assumed based on the approximate location
of the drop inlets. Also, the 12-inch RCP drainage pipes were assumed to have an invert of 272.5
feet (approximate ground surface elevation of Darlington Station) and a length of 80 feet.
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Stormwater System Pipe Proposed and Existing Conditions

Inlet Outlet | Length Diameter and Material
Pipe Elevation | Elevation Inlet Outlet

(ft) (ft) (ft) Existing | Proposed

272.50 264.86 80 Station | DI-7 12" RCP 12" RCP
272.50 264.21 80 Station | DI-6 12" RCP 12" RCP
272.50 263.90 80 Station | DI-5 12" RCP 12" RCP
272.50 263.34 80 Station | DI-4 12" RCP 12" RCP
272.50 263.11 80 Station | DI-3 12" RCP 12" RCP
272.50 263.20 80 Station | DI-2 12" RCP 12" RCP
264.76 264.01 168 DI-7 DI-6 24" RCP 24" RCP
263.99 263.70 148 DI-6 DI-5 24" RCP 24" RCP
263.60 263.38 96 DI-5 DI-4 24" RCP 24" RCP
263.28 262.74 110 DI-4 DI-3 24" RCP 24’ RCP
262.69 261.97 98 DI-3 DI-2 24" RCP 24’ RCP
261.72 257.46 437 DI-2 MH-4 | 24" RCP 24" RCP
257.46 256.61 97 MH-4 | MH-3 | 24" HDPE | 24" HDPE
256.61 253.37 343 MH-3 | MH-2 | 24” HDPE | 24" HDPE
253.37 249.05 143 MH-2 DI-1 | 24" HDPE | 24" HDPE
248.95 240.40 252 DI-1 MH-1 | 24" HDPE | 22.5” CIPP
17 240.30 238.00 290 MH-1 CB-2 | 24" HDPE | 22.5” CIPP
Dike Culvert | 258.00 257.67 33 Swale | Swale | 24" RCP 24" RCP

[ N [P N [ N JSE N S N UL N QU §
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H&H Evaluation Criteria

The Robinson Ash Pond is classified as small size and low hazard, according to the 2006 Dam
Information Summary. Therefore, the regulatory design storm for this pond is the 50 year storm.
Based on the location of the site, the 50 year storm is 7.74 inches over 24 hours. AMEC assumed
a Type Il Storm for the 24 hour peak hydrograph.

The Robinson Ash Pond has an area of approximately 93.76 acres and receives stormwater from
the surrounding area. The runoff area is approximately 398.00 acres, with a Time of Concentration
(Tc) of 110.0 minutes. Soil samples of the runoff area were collected in 2001 and indicated that
the on-site soils were about 86% sand and 14% fines. Soil Group A is classified as 90% sand and
10% fines, and Soil Group B is classified as 50 - 90% sand and 20% fines, meaning the runoff
area is in-between Soil Groups A and B. It is AMEC’s opinion that the Soil Group A should be
used to classify soils in the runoff area. Based on an aerial image, the runoff area is approximately
70% wooded in a fair conditions (Curve Number (CN) of 36), 20% grass pasture in poor conditions
(CN of 68), and less than 2% developed (CN of 98). The weighted curve number of these ground
covers is approximately 47, and a conservative CN of 50 was assigned to the runoff area. The
Robinson Ash Pond and runoff area are sub-basins 1S and 2S respectively in the HydroCAD
model. It should be noted that the CN of 50 was directly entered for sub-basin 23, so its soil type
is listed as “other.” For this H&H, AMEC assumed that the Robinson Ash Pond has no precipitation
infiltration and an initial water elevation of 269.5 feet (riser elevation i.e. the pond was full).

Darlington County Station was divided into 13 sub-basins (Figure H-2), the details of which can
be seen in the table below. The Robinson Ash Pond and Darlington County Station area has
mostly sandy soil, so they soil type for this H&H was assumed to be Soil Group B. Although the
ash pond runoff area was classified as Soil Group A, the soils within the Darlington County Station
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were graded and compacted as part of construction activities. Thus, a Soil Group B classification
was assigned to these soils. Darlington County Station is mostly covered in gravel, its surrounding
area is mostly grass, and the ash pond’s drainage area is a combination of woods and grass. The
runoff from the Darlington County Station is received by 12-inch pipes. This H&H assumed that
the runoff ponded in the gravel drainage areas in Darlington County Station at an elevation of
272.5 feet (ground elevation) to 273.5 feet (elevation of the access road). The H&H also assumed
the Manning’s n value for CIPP and HDPE was 0.012.

Darlington County Station Sub-Basin Characteristics

Sub-Basin Area [acres] Tc [min] | Curve Number Intake
38 1.556 6.0 85 Pipe 6
4S8 1.003 6.0 85 Pipe 5
58 0.833 6.0 85 Pipe 4
6S 0.866 6.0 85 Pipe 3
7S 1.670 6.0 85 Pipe 2
8S 1.402 6.0 85 Pipe 1
9S 0.138 6.0 61 Drop Inlet 2
10S 0.150 6.0 61 Drop Inlet 3
11S 0.119 6.0 61 Drop Inlet 4
12S 0.180 6.0 61 Drop Inlet 5
13S 0.188 6.0 61 Drop Inlet 6
14S 0.099 6.0 61 Drop Inlet 7
158 3.071 6.0 61 Dike Swale

H&H Summary

Using the information above and the design storm hydrograph, AMEC completed the H&H using
HydroCAD, running the model for 240 hours. This H&H was performed to determine if the
proposed outlet improvements could safely pass the design storm without uncontrolled discharge.
The following table summarizes the results for the H&H for the existing conditions and proposed
outlet improvements. Both the existing conditions and proposed outlet improvements allow for the
safe passage of the design storm (50-yr) with 1.33 feet of freeboard. The State of South Carolina
requires that a spillway discharge 80% of water detained within a reservoir within 10 days
following the peak of the design storm. The total inflow for the Robinson Ash Pond is 128.03 acre-
feet, and both the existing and proposed design release over 102.42 acre-feet (80% of the inflow)
55 hours after the storm begins. The results for these calculations are attached.

Robinson Ash Pond H&H Results

Results Existing Design Proposed Design
Maximum Storage Elevation (ft) 270.67 270.67
Freeboard (ft) 1.33 1.33
Time Required for 80% Discharge (hr) 515 55
Peak Flow through the Stormwater System
Pipe Peak Flow [cfs]
Existing Design | Proposed Design
1 1.61 1.61
1.66 1.66
3 1.46 1.46
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4 1.45 1.45
5 1.51 1.51
6 1.64 1.64
7 1.90 1.90
8 4.30 4.30
9 6.53 6.53
10 8.43 8.43
11 10.53 10.53
12 12.66 12.66
13 12.66 12.66
14 12.66 12.66
15 12.66 12.66
16 23.31 23.31
17 23.29 23.27

Dike Culvert 11.18 11.18

This H&H was also performed to determine if the proposed outlet improvements would affect the
Darlington County Station stormwater system. The peak flows through the pipes in the stormwater
system are shown in the table above, and the maximum depth in the stormwater structures is
shown in the table below. The results of the H&H for the design storm (50-year) show the peak
flow is the same in both the proposed and existing design, except for Pipe 17 (table above) which
only differs by 0.02 cfs. The maximum depths of each stormwater structure can be seen in the
table below. The table below shows that both the existing and proposed conditions have adequate
freeboard in each stormwater structure during the design storm (50-year), meaning there will not
be any uncontrolled discharges from the stormwater system.

The H&H shows that the proposed repair plan does not affect the flows in the stormwater system.
The results for these calculations are attached.

Maximum Depth in the Stormwater System

Structure Maximum Depth [ft] Freeboard [ft]
Existing | Proposed | Existing | Proposed
Drop Inlet 7 1.02 1.02 7.36 7.36
Drop Inlet 6 1.60 1.60 7.53 1.53
Drop Inlet 5 1.77 1.77 6.46 6.46
Drop Inlet 4 1.76 1.76 6.87 6.87
Drop Inlet 3 1.76 1.76 5.99 5.99
Drop Inlet 2 1.72 1.72 6.86 6.86
Man-Hole 4 1.88 1.88 6.84 6.84
Man-Hole 3 1.70 1.70 7.66 7.66
Man-Hole 2 1.70 1.70 9.70 9.70
Drop Inlet 1 3.37 4.01 5.43 4.79
Man-Hole 1 4.37 5.98 4.49 2.88
Catch Basin 1 5.69 6.11 11.51 11.09
Catch Basin 2 4.19 4.61 1.31 0.89

During the repair project, there is a possibility of a storm event and water discharging through the
stormwater system. The CIPP typically takes one work day to install and be functional. AMEC will
schedule the installation on a clear day with no forecast for rain. However, in the event rain, CIPP
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can be installed in a wet condition and with water flowing in the pipe. As a result, AMEC does not
see a need to alter the stormwater system during construction.

Conclusion and Recommendation

Based on the results of this study and considering the conservative assumptions made (full pond,
no infiltration, etc.) AMEC concludes that the proposed Robinson Ash Pond outlet improvements
will allow for the safe storage and passage of the design storm (50-yr) without an uncontrolled
release/discharge and that the proposed outlet improvements will not affect the Darlington County
Station stormwater system. Further, AMEC concludes that no alterations need to be made to the
stormwater system for the installation of the CIPP.

Closing

AMEC appreciates the opportunity to offer our services on this project. If you have any
questions concerning this response, please contact us.

Sincerely,
AMEC Environment & Infrastructure, Inc.

Ul

Jason' Patskoski, PhD ster V. Lowe, P.E.
Technical Professional Senior Engineer
Registered, South Carolina 18163
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TABLE 1: DARLINGTON COUNTY DROP INLET DIMENSIONS

12" INLET 24" INLET 24" OUTLET

DROP DIAMETER INVERT ELEV. INVERT ELEV. INVERT ELEV. TOP ELEV.
INLET fin ] It It It

2 48 263.20 261.97 261.72 270.30

3 48 263.11 262.74 262.69 270.44

4 48 263.34 263.38 263.28 271.91

5 48 263.90 263.70 263.60 271.83

6 48 264.21 264.01 263.99 273.12

7 48 264.86 264.76 273.14

TABLE 2: DARLINGTON COUNTY & ROBINSON ASH POND

DARLINGTON
COUNTY STATION

MAN-HOLE 2

MAN-HOLE 3

MAN-HOLE 4

24" RCP CULVERT

INLET ELEV: 258.00'

OUTLET ELEV: 257.67"
-

DROP INLET 1

OUTLET STRUCTURES
DIKE SWALE —
INLET  |OUTLET
Top wert  |mvert | ourier DROP INLET 3 (AzPROX LOSATION)
ELEV. ELEV. ELEV. | DIAMETER | OUTLET | DOWNSTREAM DROP INLET 4 (APPROX LOCATION)
fi fi fi in - - -
STRUCTURE | SIZE [ft] [ft [ft [in] MATERIAL | STRUCTURE DROP INLET § (APPROX LOCATION) MAN-HOLE 1
MAN-HOLE4 | 48'0 | 266.18 | 257.46 257.46 24 RCP MAN-HOLE 3 5
MAN-HOLE 3 | 48'0 | 265.97 256.61 256.61 24 RCP MAN-HOLE 2 DROP INLET 6 (APPROX LOCATION) ’
MAN-HOLE 2 | 60"@ | 264.77 | 253.37 253.37 24 RCP DROP INLET 1 >é/ P
DROP INLET 1 | 54"@ | 257.75 | 249.05 248.95 24 HDPE MAN-HOLE 1 ‘ / cATCH BAS L ~ e e
DROP INLET 7 (APPROX LOCATION)
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Reach 0 Routing Diagram for Robinson Ash Pond Existing
Prepared by AMEC, Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
3.945 61 >75% Grass cover, Good, HSG B (9S, 10S, 11S, 12S, 13S, 14S, 15S)
7.330 85 Gravel roads, HSG B (3S, 4S, 58S, 6S, 7S, 8S)
93.760 98 Water Surface, HSG B (1S)
398.000 50 Wooded, Pasture, Developed Combination (2S)
503.035 60 TOTAL AREA







Robinson Ash Pond Existing
Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

105.035 HSG B 1S, 3S, 4S, 58, 6S, 7S, 8S, 9S, 10S, 115, 12S, 13S, 14S, 15S
0.000 HSG C
0.000 HSG D

398.000 Other 28

503.035 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Sub
(acres) (acres) (acres) (acres) (acres) (acres) Cover Nun
0.000 3.945 0.000 0.000 0.000 3.945 >75% Grass cover, Good
0.000 7.330 0.000 0.000 0.000 7.330 Gravel roads
0.000 93.760 0.000 0.000 0.000 93.760 Water Surface
0.000 0.000 0.000 0.000 398.000 398.000 Wooded, Pasture, Developed
Combination

0.000 105.035 0.000 0.000 398.000 503.035 TOTAL AREA
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Pipe Listing (all nodes)
Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 2R 258.00 257.67 33.0 0.0100 0.012 24.0 0.0 0.0
2 1P 252.29 250.63 68.0 0.0244 0.012 36.0 0.0 0.0
3 2P 238.84 238.10 47.7 0.0155 0.012 36.0 0.0 0.0
4 3P 238.10 234.12 133.2 0.0299 0.012 36.0 0.0 0.0
5 4P 240.30 238.00 290.0 0.0079 0.012 24.0 0.0 0.0
6 4R 272.50 263.20 80.0 0.1163 0.013 12.0 0.0 0.0
7 5P 248.95 240.40 252.0 0.0339 0.012 24.0 0.0 0.0
8 5R 272.50 263.11 80.0 0.1174 0.013 12.0 0.0 0.0
9 6P 253.37 249.05 143.0 0.0302 0.012 24.0 0.0 0.0
10 6R 272.50 263.34 80.0 0.1145 0.013 12.0 0.0 0.0
11 7P 256.61 253.37 343.0 0.0094 0.012 24.0 0.0 0.0
12 7R 272.50 263.90 80.0 0.1075 0.013 12.0 0.0 0.0
13 8P 257.46 256.61 97.0 0.0088 0.012 24.0 0.0 0.0
14 8R 272.50 264.21 80.0 0.1036 0.013 12.0 0.0 0.0
15 9P 261.72 257.46 437.0 0.0097 0.015 24.0 0.0 0.0
16  9R 272.50 264.86 80.0 0.0955 0.013 12.0 0.0 0.0
17 10P 262.69 261.97 98.0 0.0073 0.015 24.0 0.0 0.0
18 11P 263.28 262.74 110.0 0.0049 0.013 24.0 0.0 0.0
19 12P 263.60 263.38 96.0 0.0023 0.013 24.0 0.0 0.0
20 13P 263.99 263.70 148.0 0.0020 0.013 24.0 0.0 0.0
21  14P 264.76 264.01 168.0 0.0045 0.013 24.0 0.0 0.0
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Time span=0.00-240.00 hrs, dt=0.01 hrs, 24001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Pond Runoff Area=93.760 ac  100.00% Impervious Runoff Depth=7.50"
Tc=6.0 min CN=98 Runoff=1,036.01 cfs 58.603 af

Subcatchment 2S: Drainage Area Runoff Area=398.000 ac 0.00% Impervious Runoff Depth=2.09"
Tc=110.0 min  CN=50 Runoff=244.25 cfs 69.426 af

Subcatchment 3S: Plant Sub-Basin Runoff Area=1.556 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=15.48 cfs 0.773 af

Subcatchment 4S: Plant Sub-Basin Runoff Area=1.003 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=9.98 cfs 0.498 af

Subcatchment 5S: Plant Sub-Basin Runoff Area=0.833 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=8.29 cfs 0.414 af

Subcatchment 6S: Plant Sub-Basin Runoff Area=0.866 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=8.61 cfs 0.430 af

Subcatchment 7S: Plant Sub-Basin Runoff Area=1.670 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=16.61 cfs 0.830 af

Subcatchment 8S: Plant Sub-Basin Runoff Area=1.402 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=13.94 cfs 0.697 af

Subcatchment 9S: Grass Sub-Basin Runoff Area=0.138 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.80 cfs 0.037 af

Subcatchment 10S: Grass Sub-Basin Runoff Area=0.150 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.87 cfs 0.041 af

Subcatchment 11S: Grass Sub-Basin Runoff Area=0.119 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.69 cfs 0.032 af

Subcatchment 12S: Grass Sub-Basin Runoff Area=0.180 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=1.05 cfs 0.049 af

Subcatchment 13S: Grass Sub-Basin Runoff Area=0.188 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=1.09 cfs 0.051 af

Subcatchment 14S: Grass Sub-Basin Runoff Area=0.099 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.58 cfs 0.027 af

Subcatchment 15S: Southeast Plant Area Runoff Area=3.071 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=17.89 cfs 0.831 af

Reach 1R: Dike Swale Avg. Flow Depth=1.31" Max Vel=0.96 fps Inflow=17.89 cfs 0.831 af
n=0.035 L=665.0'" S=0.0006'/" Capacity=121.38 cfs Outflow=11.18 cfs 0.831 af
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Reach 2R: Dike Culvert Avg. Flow Depth=0.95' Max Vel=7.62 fps Inflow=11.18 cfs 0.831 af

24.0" Round Pipe n=0.012 L=33.0' S=0.0100'/" Capacity=24.51 cfs Outflow=11.18 cfs 0.831 af

Reach 3R: Dike Swale Avg. Flow Depth=0.40' Max Vel=4.49 fps Inflow=11.18 cfs 0.831 af
n=0.025 L=100.0" S=0.0250'" Capacity=573.64 cfs Outflow=11.17 cfs 0.831 af

Pond 1P: Ash Pond Peak Elev=270.67" Storage=735.287 af Inflow=1,037.89 cfs 128.029 af
Outflow=52.16 cfs 126.189 af

Pond 2P: Catch Basin 1 Peak Elev=244.53' Storage=205 cf Inflow=52.16 cfs 126.189 af
36.0" Round Culvert n=0.012 L=47.7" S=0.0155"/" Outflow=52.16 cfs 126.189 af

Pond 3P: Catch Basin 2 Peak Elev=242.19' Storage=151 cf Inflow=54.80 cfs 130.899 af
36.0" Round Culvert n=0.012 L=133.2' S=0.0299 '/ Outflow=54.80 cfs 130.898 af

Pond 4P: Man-Hole 1 Peak Elev=244.67' Storage=86 cf Inflow=23.31 cfs 4.710 af
24.0" Round Culvert n=0.012 L=290.0' S=0.0079'/" Outflow=23.29 cfs 4.710 af

Pond 4R: 12-Inch Drainage Peak Elev=273.19' Storage=0.372 af Inflow=15.48 cfs 0.773 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1163 /' Outflow=1.64 cfs 0.773 af

Pond 5P: Drop-Inlet 1 Peak Elev=252.32' Storage=54 cf Inflow=23.31 cfs 4.710 af
24.0" Round Culvert n=0.012 L=252.0' S=0.0339'/" Outflow=23.31 cfs 4.710 af

Pond 5R: 12-Inch Drainage Peak Elev=273.16" Storage=0.216 af Inflow=9.98 cfs 0.498 af
12.0" Round Culvert n=0.013 L=80.0' S=0.1174"/" Outflow=1.51 cfs 0.498 af

Pond 6P: Man-Hole 2 Peak Elev=255.07" Storage=33 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.012 L=143.0' S=0.0302'/" Outflow=12.66 cfs 3.879 af

Pond 6R: 12-Inch Drainage Peak Elev=273.14' Storage=0.172 af Inflow=8.29 cfs 0.414 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1145"/" Outflow=1.45 cfs 0.414 af

Pond 7P: Man-Hole 3 Peak Elev=258.31' Storage=21 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.012 L=343.0' S=0.0094'/" Outflow=12.66 cfs 3.879 af

Pond 7R: 12-Inch Drainage Peak Elev=273.14' Storage=0.180 af Inflow=8.61 cfs 0.430 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1075"/" Outflow=1.46 cfs 0.430 af

Pond 8P: Man-Hole 4 Peak Elev=259.34' Storage=24 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.012 L=97.0' S=0.0088 '/ Outflow=12.66 cfs 3.879 af

Pond 8R: 12-Inch Drainage Peak Elev=273.20" Storage=0.405 af Inflow=16.61 cfs 0.830 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1036 /' Outflow=1.66 cfs 0.830 af

Pond 9P: Drop Inlet 2 Peak Elev=263.44' Storage=22 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.015 L=437.0' S=0.0097 '/ Outflow=12.66 cfs 3.879 af

Pond 9R: 12-Inch Drainage Peak Elev=273.18' Storage=0.327 af Inflow=13.94 cfs 0.697 af
12.0" Round Culvert n=0.013 L=80.0" S=0.0955"/" Outflow=1.61 cfs 0.697 af
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Pond 10P: Drop Inlet 3 Peak Elev=264.45" Storage=22 cf Inflow=10.53 cfs 3.068 af

24.0" Round Culvert n=0.015 L=98.0' S=0.0073 '/ Outflow=10.53 cfs 3.068 af

Pond 11P: Drop Inlet 4 Peak Elev=265.04' Storage=0.001 af Inflow=8.43 cfs 2.529 af
24.0" Round Culvert n=0.013 L=110.0' S=0.0049 '/ Outflow=8.43 cfs 2.529 af

Pond 12P: Drop Inlet 5 Peak Elev=265.37" Storage=0.001 af Inflow=6.54 cfs 2.083 af
24.0" Round Culvert n=0.013 L=96.0' S=0.0023 /' Outflow=6.53 cfs 2.083 af

Pond 13P: Drop Inlet 6 Peak Elev=265.59" Storage=0.000 af Inflow=4.30 cfs 1.604 af
24.0" Round Culvert n=0.013 L=148.0" S=0.0020 /' Outflow=4.30 cfs 1.604 af

Pond 14P: Drop Inlet 7 Peak Elev=265.78' Storage=0.000 af Inflow=1.90 cfs 0.723 af
24.0" Round Culvert n=0.013 L=168.0' S=0.0045"/" Outflow=1.90 cfs 0.723 af

Total Runoff Area = 503.035 ac Runoff Volume = 132.739 af Average Runoff Depth = 3.17"
81.36% Pervious = 409.275 ac  18.64% Impervious = 93.760 ac
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Summary for Subcatchment 1S: Pond

Runoff = 1,036.01 cfs@ 11.97 hrs, Volume= 58.603 af, Depth= 7.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
93.760 98 Water Surface, HSG B

93.760 100.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Pond

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 1S: Pond

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.31 10.39
10.00 1.40 1.18 27.68
15.00 6.61 6.37 2240
20.00 7.37 713 9.67
25.00 7.74 7.50 0.00
30.00 7.74 7.50 0.00
35.00 7.74 7.50 0.00
40.00 7.74 7.50 0.00
45.00 7.74 7.50 0.00
50.00 7.74 7.50 0.00
55.00 7.74 7.50 0.00
60.00 7.74 7.50 0.00
65.00 7.74 7.50 0.00
70.00 7.74 7.50 0.00
75.00 7.74 7.50 0.00
80.00 7.74 7.50 0.00
85.00 7.74 7.50 0.00
90.00 7.74 7.50 0.00
95.00 7.74 7.50 0.00
100.00 7.74 7.50 0.00
105.00 7.74 7.50 0.00
110.00 7.74 7.50 0.00
115.00 7.74 7.50 0.00
120.00 7.74 7.50 0.00
125.00 7.74 7.50 0.00
130.00 7.74 7.50 0.00
135.00 7.74 7.50 0.00
140.00 7.74 7.50 0.00
145.00 7.74 7.50 0.00
150.00 7.74 7.50 0.00
155.00 7.74 7.50 0.00
160.00 7.74 7.50 0.00
165.00 7.74 7.50 0.00
170.00 7.74 7.50 0.00
175.00 7.74 7.50 0.00
180.00 7.74 7.50 0.00
185.00 7.74 7.50 0.00
190.00 7.74 7.50 0.00
195.00 7.74 7.50 0.00
200.00 7.74 7.50 0.00
205.00 7.74 7.50 0.00
210.00 7.74 7.50 0.00
215.00 7.74 7.50 0.00
220.00 7.74 7.50 0.00
225.00 7.74 7.50 0.00
230.00 7.74 7.50 0.00
235.00 7.74 7.50 0.00
240.00 7.74 7.50 0.00
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Summary for Subcatchment 2S: Drainage Area

Runoff = 244.25 cfs @ 13.33 hrs, Volume= 69.426 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
*398.000 50 Wooded, Pasture, Developed Combination

398.000 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
110.0 Direct Entry,

Subcatchment 2S: Drainage Area

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 2S: Drainage Area

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 1.45 102.27
20.00 7.37 1.88 30.30
25.00 7.74 2.09 17.36
30.00 7.74 2.09 0.00
35.00 7.74 2.09 0.00
40.00 7.74 2.09 0.00
45.00 7.74 2.09 0.00
50.00 7.74 2.09 0.00
55.00 7.74 2.09 0.00
60.00 7.74 2.09 0.00
65.00 7.74 2.09 0.00
70.00 7.74 2.09 0.00
75.00 7.74 2.09 0.00
80.00 7.74 2.09 0.00
85.00 7.74 2.09 0.00
90.00 7.74 2.09 0.00
95.00 7.74 2.09 0.00
100.00 7.74 2.09 0.00
105.00 7.74 2.09 0.00
110.00 7.74 2.09 0.00
115.00 7.74 2.09 0.00
120.00 7.74 2.09 0.00
125.00 7.74 2.09 0.00
130.00 7.74 2.09 0.00
135.00 7.74 2.09 0.00
140.00 7.74 2.09 0.00
145.00 7.74 2.09 0.00
150.00 7.74 2.09 0.00
155.00 7.74 2.09 0.00
160.00 7.74 2.09 0.00
165.00 7.74 2.09 0.00
170.00 7.74 2.09 0.00
175.00 7.74 2.09 0.00
180.00 7.74 2.09 0.00
185.00 7.74 2.09 0.00
190.00 7.74 2.09 0.00
195.00 7.74 2.09 0.00
200.00 7.74 2.09 0.00
205.00 7.74 2.09 0.00
210.00 7.74 2.09 0.00
215.00 7.74 2.09 0.00
220.00 7.74 2.09 0.00
225.00 7.74 2.09 0.00
230.00 7.74 2.09 0.00
235.00 7.74 2.09 0.00
240.00 7.74 2.09 0.00
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Summary for Subcatchment 3S: Plant Sub-Basin

Runoff = 15.48 cfs @ 11.97 hrs, Volume=

0.773 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.556 85 Gravel roads, HSG B
1.556 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S: Plant Sub-Basin
Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 3S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.02
10.00 1.40 0.39 0.28
15.00 6.61 4.88 0.35
20.00 7.37 5.61 0.15
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Type Il 24-hr 50 year Rainfall=7.74"
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Runoff

Summary for Subcatchment 4S: Plant Sub-Basin

9.98cfs @ 11.97 hrs, Volume=

0.498 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.003 85 Gravel roads, HSG B
1.003 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4S: Plant Sub-Basin
Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 4S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.02
10.00 1.40 0.39 0.18
15.00 6.61 4.88 0.23
20.00 7.37 5.61 0.10
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Summary for Subcatchment 5S: Plant Sub-Basin

Runoff = 8.29cfs @ 11.97 hrs, Volume= 0.414 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.833 85 Gravel roads, HSG B

0.833 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5S: Plant Sub-Basin

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 5S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.01
10.00 1.40 0.39 0.15
15.00 6.61 4.88 0.19
20.00 7.37 5.61 0.08
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Summary for Subcatchment 6S: Plant Sub-Basin

Runoff

8.61cfs@ 11.97 hrs, Volume=

0.430 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.866 85 Gravel roads, HSG B
0.866 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 6S: Plant Sub-Basin
Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 6S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.01
10.00 1.40 0.39 0.16
15.00 6.61 4.88 0.20
20.00 7.37 5.61 0.09
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Summary for Subcatchment 7S: Plant Sub-Basin

Runoff = 16.61 cfs @ 11.97 hrs, Volume= 0.830 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.670 85 Gravel roads, HSG B

1.670 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 7S: Plant Sub-Basin

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 7S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.03
10.00 1.40 0.39 0.30
15.00 6.61 4.88 0.38
20.00 7.37 5.61 0.17
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Runoff

= 13.94 cfs @ 11.97 hrs, Volume=

Summary for Subcatchment 8S: Plant Sub-Basin

0.697 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.402 85 Gravel roads, HSG B
1.402 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 8S: Plant Sub-Basin
Hydrograph
|13.94cts | | [=Runoff
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ol  Runoff Area=1.402 ac |
L | | | | | " Runoff Volume=0.697 af
8 |  RunoffDepth=5.96"
=l  Tc=60min
11 CN=s5
41 T o [ o e C T
2 L
A
0O 20 40 60 80 100 120 140 160 180 200 220 240

Time (hours)







Robinson Ash Pond Existing

Prepared by AMEC
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 24

Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 8S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.02
10.00 1.40 0.39 0.25
15.00 6.61 4.88 0.32
20.00 7.37 5.61 0.14
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Summary for Subcatchment 9S: Grass Sub-Basin

Runoff

0.80cfs @ 11.98 hrs, Volume=

0.037 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.138 61 >75% Grass cover, Good, HSG B
0.138 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 9S: Grass Sub-Basin
Hydrograph
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Hydrograph for Subcatchment 9S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.02
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 10S: Grass Sub-Basin

Runoff

0.87 cfs@ 11.98 hrs, Volume=

0.041 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.150 61 >75% Grass cover, Good, HSG B
0.150 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 10S: Grass Sub-Basin
Hydrograph
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Hydrograph for Subcatchment 10S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.03
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 11S: Grass Sub-Basin

Runoff = 0.69cfs @ 11.98 hrs, Volume= 0.032 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.119 61 >75% Grass cover, Good, HSG B

0.119 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 11S: Grass Sub-Basin

Hydrograph
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Hydrograph for Subcatchment 11S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.02
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 12S: Grass Sub-Basin

Runoff

1.05cfs @ 11.98 hrs, Volume=

0.049 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.180 61 >75% Grass cover, Good, HSG B
0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 12S: Grass Sub-Basin
Hydrograph
Lrosets || [z Runoff
11 Twenzenr
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Hydrograph for Subcatchment 12S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.03
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 13S: Grass Sub-Basin

Runoff

1.09cfs @ 11.98 hrs, Volume=

0.051 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.188 61 >75% Grass cover, Good, HSG B
0.188 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 13S: Grass Sub-Basin
Hydrograph
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Hydrograph for Subcatchment 13S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.03
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 14S: Grass Sub-Basin

Runoff = 0.58 cfs @ 11.98 hrs, Volume= 0.027 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.099 61 >75% Grass cover, Good, HSG B

0.099 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 14S: Grass Sub-Basin

Hydrograph
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Hydrograph for Subcatchment 14S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.02
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 15S: Southeast Plant Area

Runoff = 17.89cfs @ 11.98 hrs, Volume= 0.831 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
3.071 61 >75% Grass cover, Good, HSG B

3.071 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 15S: Southeast Plant Area

Hydrograph
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Hydrograph for Subcatchment 15S: Southeast Plant Area

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.03
15.00 6.61 2.42 0.52
20.00 7.37 2.97 0.23
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Reach 1R: Dike Swale

Inflow Area = 3.071 ac, 0.00% Impervious, Inflow Depth = 3.25" for 50 year event
Inflow = 17.89cfs @ 11.98 hrs, Volume= 0.831 af
Outflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af, Atten= 38%, Lag= 4.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.96 fps, Min. Travel Time= 11.6 min
Avg. Velocity = 0.24 fps, Avg. Travel Time= 46.7 min

Peak Storage= 7,771 cf @ 12.05 hrs
Average Depth at Peak Storage= 1.31'
Bank-Full Depth= 4.00" Flow Area= 68.0 sf, Capacity= 121.38 cfs

5.00' x 4.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0'/' Top Width= 29.00'

Length= 665.0' Slope= 0.0006 '/'

Inlet Invert= 267.00", Outlet Invert= 266.60'

t
Reach 1R: Dike Swale
Hydrograph
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Hydrograph for Reach 1R: Dike Swale

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 267.00 0.00
5.00 0.00 0 267.00 0.00
10.00 0.03 14 267.00 0.00
15.00 0.52 965 267.25 0.55
20.00 0.23 579 267.16 0.25
25.00 0.00 188 267.05 0.04
30.00 0.00 7 267.00 0.00
35.00 0.00 0 267.00 0.00
40.00 0.00 0 267.00 0.00
45.00 0.00 0 267.00 0.00
50.00 0.00 0 267.00 0.00
55.00 0.00 0 267.00 0.00
60.00 0.00 0 267.00 0.00
65.00 0.00 0 267.00 0.00
70.00 0.00 0 267.00 0.00
75.00 0.00 0 267.00 0.00
80.00 0.00 0 267.00 0.00
85.00 0.00 0 267.00 0.00
90.00 0.00 0 267.00 0.00
95.00 0.00 0 267.00 0.00
100.00 0.00 0 267.00 0.00
105.00 0.00 0 267.00 0.00
110.00 0.00 0 267.00 0.00
115.00 0.00 0 267.00 0.00
120.00 0.00 0 267.00 0.00
125.00 0.00 0 267.00 0.00
130.00 0.00 0 267.00 0.00
135.00 0.00 0 267.00 0.00
140.00 0.00 0 267.00 0.00
145.00 0.00 0 267.00 0.00
150.00 0.00 0 267.00 0.00
155.00 0.00 0 267.00 0.00
160.00 0.00 0 267.00 0.00
165.00 0.00 0 267.00 0.00
170.00 0.00 0 267.00 0.00
175.00 0.00 0 267.00 0.00
180.00 0.00 0 267.00 0.00
185.00 0.00 0 267.00 0.00
190.00 0.00 0 267.00 0.00
195.00 0.00 0 267.00 0.00
200.00 0.00 0 267.00 0.00
205.00 0.00 0 267.00 0.00
210.00 0.00 0 267.00 0.00
215.00 0.00 0 267.00 0.00
220.00 0.00 0 267.00 0.00
225.00 0.00 0 267.00 0.00
230.00 0.00 0 267.00 0.00
235.00 0.00 0 267.00 0.00
240.00 0.00 0 267.00 0.00
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Stage-Area-Storage for Reach 1R: Dike Swale

Elevation End-Area Storage Elevation End-Area Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
267.00 0.0 0 269.60 33.3 22,131
267.05 0.3 172 269.65 34.3 22,822
267.10 0. 353 269.70 35.4 23,522
267.15 0.8 544 269.75 36.4 24,232
267.20 1.1 745 269.80 375 24,951
267.25 1.4 957 269.85 38.6 25,681
267.30 1.8 1,178 269.90 39.7 26,421
267.35 2.1 1,409 269.95 40.9 27,171
267.40 25 1,649 270.00 42.0 27,930
267.45 2.9 1,901 270.05 43.2 28,700
267.50 3.3 2,162 270.10 44.3 29,480
267.55 3.7 2,433 270.15 45.5 30,270
267.60 4.1 2,713 270.20 46.7 31,069
267.65 4.5 3,005 270.25 47.9 31,879
267.70 5.0 3,306 270.30 49.2 32,699
267.75 5.4 3,617 270.35 50.4 33,528
267.80 5.9 3,937 270.40 51.7 34,367
267.85 6.4 4,268 270.45 53.0 35,217
267.90 6.9 4,609 270.50 54.3 36,077
267.95 7.5 4,960 270.55 55.6 36,946
268.00 8.0 5,320 270.60 56.9 37,825
268.05 8.6 5,691 270.65 58.2 38,715
268.10 9.1 6,072 270.70 59.6 39,615
268.15 9.7 6,463 270.75 60.9 40,524
268.20 10.3 6,863 270.80 62.3 41,443
268.25 10.9 7,274 270.85 63.7 42,373
268.30 11.6 7,695 270.90 65.1 43,312
268.35 12.2 8,125 270.95 66.6 44,261
268.40 12.9 8,565 271.00 68.0 45,220
268.45 13.6 9,016
268.50 14.3 9,477
268.55 15.0 9,947
268.60 15.7 10,427
268.65 16.4 10,918
268.70 17.2 11,419
268.75 17.9 11,929
268.80 18.7 12,449
268.85 19.5 12,980
268.90 20.3 13,520
268.95 21.2 14,070
269.00 22.0 14,630
269.05 22.9 15,201
269.10 23.7 15,781
269.15 24.6 16,371
269.20 25.5 16,971
269.25 26.4 17,582
269.30 27.4 18,202
269.35 28.3 18,832
269.40 29.3 19,471
269.45 30.3 20,122
269.50 31.3 20,782
269.55 32.3 21,452
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Summary for Reach 2R: Dike Culvert

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 3.071 ac, 0.00% Impervious, Inflow Depth = 3.25" for 50 year event
Inflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af
Outflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.62 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.05 fps, Avg. Travel Time= 0.3 min

Peak Storage= 48 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.95'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 24.51 cfs

24.0" Round Pipe

n= 0.012 Concrete pipe, finished

Length= 33.0" Slope=0.0100 "/

Inlet Invert= 258.00', Outlet Invert= 257.67'

Reach 2R: Dike Culvert

Hydrograph
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Reach 2R: Dike Culvert
Stage-Discharge

|— Primaryl

Depth (feet)

Discharge (cfs)
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Hydrograph for Reach 2R: Dike Culvert

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 258.00 0.00
5.00 0.00 0 258.00 0.00
10.00 0.00 0 258.01 0.00
15.00 0.55 6 258.21 0.55
20.00 0.25 3 258.14 0.25
25.00 0.04 1 258.06 0.04
30.00 0.00 0 258.01 0.00
35.00 0.00 0 258.00 0.00
40.00 0.00 0 258.00 0.00
45.00 0.00 0 258.00 0.00
50.00 0.00 0 258.00 0.00
55.00 0.00 0 258.00 0.00
60.00 0.00 0 258.00 0.00
65.00 0.00 0 258.00 0.00
70.00 0.00 0 258.00 0.00
75.00 0.00 0 258.00 0.00
80.00 0.00 0 258.00 0.00
85.00 0.00 0 258.00 0.00
90.00 0.00 0 258.00 0.00
95.00 0.00 0 258.00 0.00
100.00 0.00 0 258.00 0.00
105.00 0.00 0 258.00 0.00
110.00 0.00 0 258.00 0.00
115.00 0.00 0 258.00 0.00
120.00 0.00 0 258.00 0.00
125.00 0.00 0 258.00 0.00
130.00 0.00 0 258.00 0.00
135.00 0.00 0 258.00 0.00
140.00 0.00 0 258.00 0.00
145.00 0.00 0 258.00 0.00
150.00 0.00 0 258.00 0.00
155.00 0.00 0 258.00 0.00
160.00 0.00 0 258.00 0.00
165.00 0.00 0 258.00 0.00
170.00 0.00 0 258.00 0.00
175.00 0.00 0 258.00 0.00
180.00 0.00 0 258.00 0.00
185.00 0.00 0 258.00 0.00
190.00 0.00 0 258.00 0.00
195.00 0.00 0 258.00 0.00
200.00 0.00 0 258.00 0.00
205.00 0.00 0 258.00 0.00
210.00 0.00 0 258.00 0.00
215.00 0.00 0 258.00 0.00
220.00 0.00 0 258.00 0.00
225.00 0.00 0 258.00 0.00
230.00 0.00 0 258.00 0.00
235.00 0.00 0 258.00 0.00
240.00 0.00 0 258.00 0.00
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Stage-Area-Storage for Reach 2R: Dike Culvert

Elevation End-Area Storage Elevation End-Area Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
258.00 0.0 0 259.04 1.7 54
258.02 0.0 0 259.06 1.7 56
258.04 0.0 0 259.08 1.7 57
258.06 0.0 1 259.10 1.8 58
258.08 0.0 1 259.12 1.8 60
258.10 0.1 2 259.14 1.8 61
258.12 0.1 3 259.16 1.9 62
258.14 0.1 3 259.18 1.9 64
258.16 0.1 4 259.20 2.0 65
258.18 0.1 5 259.22 2.0 66
258.20 0.2 5 259.24 2.0 68
258.22 0.2 6 259.26 2.1 69
258.24 0.2 7 259.28 2.1 70
258.26 0.2 8 259.30 2.2 71
258.28 0.3 9 259.32 2.2 73
258.30 0.3 10 259.34 2.2 74
258.32 0.3 11 259.36 2.3 75
258.34 0.4 12 259.38 2.3 76
258.36 0.4 13 259.40 2.3 78
258.38 0.4 14 259.42 2.4 79
258.40 0.4 15 259.44 2.4 80
258.42 0.5 16 259.46 25 81
258.44 0.5 17 259.48 25 82
258.46 0.5 18 259.50 25 83
258.48 0.6 19 259.52 2.6 85
258.50 0.6 20 259.54 2.6 86
258.52 0.6 21 259.56 2.6 87
258.54 0.7 23 259.58 27 88
258.56 0.7 24 259.60 27 89
258.58 0.8 25 259.62 27 90
258.60 0.8 26 259.64 2.8 91
258.62 0.8 27 259.66 2.8 92
258.64 0.9 29 259.68 2.8 93
258.66 0.9 30 259.70 2.8 94
258.68 0.9 31 259.72 2.9 95
258.70 1.0 32 259.74 2.9 96
258.72 1.0 34 259.76 2.9 97
258.74 1.1 35 259.78 3.0 97
258.76 1.1 36 259.80 3.0 98
258.78 1.1 37 259.82 3.0 99
258.80 1.2 39 259.84 3.0 100
258.82 1.2 40 259.86 3.0 100
258.84 1.3 41 259.88 3.1 101
258.86 1.3 43 259.90 3.1 102
258.88 1.3 44 259.92 3.1 102
258.90 1.4 45 259.94 3.1 103
258.92 1.4 47 259.96 3.1 103
258.94 1.5 48 259.98 3.1 103
258.96 1.5 49 260.00 3.1 104
258.98 1.5 51
259.00 1.6 52
259.02 1.6 53
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Summary for Reach 3R: Dike Swale

[61] Hint: Exceeded Reach 2R outlet invert by 0.40' @ 12.05 hrs

Inflow Area = 3.071 ac, 0.00% Impervious, Inflow Depth = 3.25" for 50 year event
Inflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af
Outflow = 11.17 cfs @ 12.05 hrs, Volume= 0.831 af, Atten= 0%, Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.49 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.22 fps, Avg. Travel Time= 1.4 min

Peak Storage= 249 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 3.00" Flow Area= 42.0 sf, Capacity= 573.64 cfs

5.00' x 3.00" deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value= 3.0'/' Top Width= 23.00'

Length= 100.0' Slope= 0.0250 '/'

Inlet Invert= 257.67', Outlet Invert= 255.17'

t
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Hydrograph for Reach 3R: Dike Swale

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 257.67 0.00
5.00 0.00 0 257.67 0.00
10.00 0.00 0 257.67 0.00
15.00 0.55 36 257.74 0.55
20.00 0.25 21 257.71 0.25
25.00 0.04 5 257.68 0.05
30.00 0.00 0 257.67 0.00
35.00 0.00 0 257.67 0.00
40.00 0.00 0 257.67 0.00
45.00 0.00 0 257.67 0.00
50.00 0.00 0 257.67 0.00
55.00 0.00 0 257.67 0.00
60.00 0.00 0 257.67 0.00
65.00 0.00 0 257.67 0.00
70.00 0.00 0 257.67 0.00
75.00 0.00 0 257.67 0.00
80.00 0.00 0 257.67 0.00
85.00 0.00 0 257.67 0.00
90.00 0.00 0 257.67 0.00
95.00 0.00 0 257.67 0.00
100.00 0.00 0 257.67 0.00
105.00 0.00 0 257.67 0.00
110.00 0.00 0 257.67 0.00
115.00 0.00 0 257.67 0.00
120.00 0.00 0 257.67 0.00
125.00 0.00 0 257.67 0.00
130.00 0.00 0 257.67 0.00
135.00 0.00 0 257.67 0.00
140.00 0.00 0 257.67 0.00
145.00 0.00 0 257.67 0.00
150.00 0.00 0 257.67 0.00
155.00 0.00 0 257.67 0.00
160.00 0.00 0 257.67 0.00
165.00 0.00 0 257.67 0.00
170.00 0.00 0 257.67 0.00
175.00 0.00 0 257.67 0.00
180.00 0.00 0 257.67 0.00
185.00 0.00 0 257.67 0.00
190.00 0.00 0 257.67 0.00
195.00 0.00 0 257.67 0.00
200.00 0.00 0 257.67 0.00
205.00 0.00 0 257.67 0.00
210.00 0.00 0 257.67 0.00
215.00 0.00 0 257.67 0.00
220.00 0.00 0 257.67 0.00
225.00 0.00 0 257.67 0.00
230.00 0.00 0 257.67 0.00
235.00 0.00 0 257.67 0.00
240.00 0.00 0 257.67 0.00
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Stage-Area-Storage for Reach 3R: Dike Swale

Elevation End-Area Storage Elevation End-Area Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
257.67 0.0 0 260.27 33.3 3,328
257.72 0.3 26 260.32 34.3 3,432
257.77 0. 53 260.37 35.4 3,537
257.82 0.8 82 260.42 36.4 3,644
257.87 1.1 112 260.47 375 3,752
257.92 1.4 144 260.52 38.6 3,862
257.97 1.8 177 260.57 39.7 3,973
258.02 2.1 212 260.62 40.9 4,086
258.07 25 248 260.67 42.0 4,200
258.12 2.9 286
258.17 3.3 325
258.22 3.7 366
258.27 4.1 408
258.32 4.5 452
258.37 5.0 497
258.42 5.4 544
258.47 5.9 592
258.52 6.4 642
258.57 6.9 693
258.62 7.5 746
258.67 8.0 800
258.72 8.6 856
258.77 9.1 913
258.82 9.7 972
258.87 10.3 1,032
258.92 10.9 1,094
258.97 11.6 1,157
259.02 12.2 1,222
259.07 12.9 1,288
259.12 13.6 1,356
259.17 14.3 1,425
259.22 15.0 1,496
259.27 15.7 1,568
259.32 16.4 1,642
259.37 17.2 1,717
259.42 17.9 1,794
259.47 18.7 1,872
259.52 19.5 1,952
259.57 20.3 2,033
259.62 21.2 2,116
259.67 22.0 2,200
259.72 22.9 2,286
259.77 23.7 2,373
259.82 24.6 2,462
259.87 25.5 2,552
259.92 26.4 2,644
259.97 27.4 2,737
260.02 28.3 2,832
260.07 29.3 2,928
260.12 30.3 3,026
260.17 31.3 3,125
260.22 32.3 3,226
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Summary for Pond 1P: Ash Pond

Inflow Area = 491.760 ac, 19.07% Impervious, Inflow Depth = 3.12" for 50 year event

Inflow = 1,037.89cfs @ 11.97 hrs, Volume= 128.029 af

Outflow = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af, Atten= 95%, Lag= 367.5 min
Primary = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Starting Elev= 269.50' Surf.Area= 69.572 ac Storage= 650.050 af
Peak Elev= 270.67' @ 18.09 hrs Surf.Area= 75.956 ac Storage= 735.287 af (85.237 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 1,551.5 min ( 2,412.8 - 861.3)

Volume Invert  Avail.Storage Storage Description
#1 254.00' 841.209 af Custom Stage Data (Pyramidal) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (acres) (acre-feet) (acre-feet) (acres)

254.00 17.440 0.000 0.000 17.440
256.00 20.040 37.450 37.450 20.045
258.00 26.656 46.539 83.989 26.664
260.00 37.299 63.658 147.647 37.309
262.00 46.648 83.773 231.420 46.661
264.00 50.656 97.276 328.696 50.678
266.00 55.089 105.714 434.410 55.120
268.00 61.997 117.018 551.428 62.034
270.00 72.194 134.062 685.490 72.236
272.00 83.666 155.719 841.209 83.713

Device Routing Invert Outlet Devices
#1  Primary 252.29' 36.0" Round Culvert

L=68.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 252.29' / 250.63' S=0.0244 '/ Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 7.07 sf
#2  Device 1 269.50' 48.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=52.16 cfs @ 18.09 hrs HW=270.67" TW=244.52' (Dynamic Tailwater)
1=Culvert (Passes 52.16 cfs of 139.84 cfs potential flow)
T 2-0rifice/Grate (Weir Controls 52.16 cfs @ 3.54 fps)
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Pond 1P: Ash Pond
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Hydrograph for Pond 1P: Ash Pond

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 650.050 269.50 0.00 0.000
5.00 10.39 652.340 269.53 0.25 0.027
10.00 27.68 658.708 269.62 1.79 0.368
15.00 124.68 728.579 270.58 46.36 8.582
20.00 39.98 734.334 270.66 51.32 29.683
25.00 17.36 727.072 270.56 45.08 49.740
30.00 0.00 712.237 270.37 33.08 65.856
35.00 0.00 700.483 270.21 24.38 77.606
40.00 0.00 691.713 270.09 18.43 86.374
45.00 0.00 685.011 269.99 14.24 93.073
50.00 0.00 679.785 269.92 11.22 98.299
55.00 0.00 675.635 269.86 8.98 102.448
60.00 0.00 672.288 269.82 7.30 105.794
65.00 0.00 669.551 269.78 6.00 108.530
70.00 0.00 667.286 269.75 5.00 110.795
75.00 0.00 665.391 269.72 4.20 112.690
80.00 0.00 663.790 269.70 3.57 114.291
85.00 0.00 662.426 269.68 3.05 115.655
90.00 0.00 661.254 269.66 2.63 116.826
95.00 0.00 660.240 269.65 2.28 117.840
100.00 0.00 659.358 269.63 2.00 118.722
105.00 0.00 658.584 269.62 1.75 119.495
110.00 0.00 657.903 269.61 1.55 120.176
115.00 0.00 657.300 269.60 1.37 120.779
120.00 0.00 656.764 269.60 1.23 121.316
125.00 0.00 656.284 269.59 1.10 121.795
130.00 0.00 655.854 269.58 0.99 122.225
135.00 0.00 655.467 269.58 0.89 122.612
140.00 0.00 655.117 269.57 0.81 122.962
145.00 0.00 654.800 269.57 0.73 123.279
150.00 0.00 654.512 269.56 0.67 123.568
155.00 0.00 654.249 269.56 0.61 123.831
160.00 0.00 654.008 269.56 0.56 124.071
165.00 0.00 653.787 269.55 0.51 124.292
170.00 0.00 653.585 269.55 0.47 124.494
175.00 0.00 653.398 269.55 0.43 124.681
180.00 0.00 653.226 269.55 0.40 124.853
185.00 0.00 653.066 269.54 0.37 125.013
190.00 0.00 652.919 269.54 0.34 125.161
195.00 0.00 652.781 269.54 0.32 125.298
200.00 0.00 652.654 269.54 0.30 125.425
205.00 0.00 652.535 269.54 0.28 125.544
210.00 0.00 652.424 269.53 0.26 125.655
215.00 0.00 652.320 269.53 0.24 125.759
220.00 0.00 652.223 269.53 0.23 125.856
225.00 0.00 652.132 269.53 0.21 125.947
230.00 0.00 652.046 269.53 0.20 126.033
235.00 0.00 651.966 269.53 0.19 126.113

240.00 0.00 651.890 269.53 0.18 126.189
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Stage-Area-Storage for Pond 1P: Ash Pond

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
254.00 17.440 0.000 264.40 51.528 349.133
254.20 17.692 3.513 264.60 51.966 359.482
254.40 17.946 7.077 264.80 52.407 369.919
254.60 18.201 10.691 265.00 52.849 380.445
254.80 18.458 14.357 265.20 53.293 391.059
255.00 18.717 18.075 265.40 53.740 401.762
255.20 18.978 21.844 265.60 54.188 412.555
255.40 19.241 25.666 265.80 54.637 423.437
255.60 19.506 29.541 266.00 55.089 434.410
255.80 19.772 33.469 266.20 55.761 445.495
256.00 20.040 37.450 266.40 56.438 456.715
256.20 20.659 41.520 266.60 57.119 468.070
256.40 21.288 45.714 266.80 57.803 479.563
256.60 21.926 50.035 267.00 58.492 491.192
256.80 22.573 54.485 267.20 59.185 502.960
257.00 23.230 59.065 267.40 59.882 514.866
257.20 23.897 63.778 267.60 60.583 526.913
257.40 24.572 68.625 267.80 61.288 539.100
257.60 25.257 73.607 268.00 61.997 551.428
257.80 25.952 78.728 268.20 62.982 563.926
258.00 26.656 83.989 268.40 63.974 576.621
258.20 27.640 89.418 268.60 64.975 589.516
258.40 28.642 95.046 268.80 65.983 602.612
258.60 29.662 100.876 269.00 66.999 615.910
258.80 30.699 106.912 269.20 68.022 629.412
259.00 31.755 113.157 269.40 69.053 643.119
259.20 32.828 119.615 269.60 70.093 657.033
259.40 33.919 126.289 269.80 71.139 671.157
259.60 35.028 133.184 270.00 72.194 685.490
259.80 36.154 140.302 270.20 73.303 700.039
260.00 37.299 147.647 270.40 74.421 714.812
260.20 38.187 155.195 270.60 75.547 729.808
260.40 39.085 162.922 270.80 76.681 745.031
260.60 39.994 170.830 271.00 77.824 760.481
260.80 40.913 178.920 271.20 78.976 776.161
261.00 41.843 187.196 271.40 80.136 792.072
261.20 42.783 195.658 271.60 81.304 808.216
261.40 43.734 204.310 271.80 82.481 824.594
261.60 44.695 213.152 272.00 83.666 841.209
261.80 45.666 222.188
262.00 46.648 231.420
262.20 47.041 240.788
262.40 47.436 250.236
262.60 47.833 259.763
262.80 48.231 269.370
263.00 48.631 279.056
263.20 49.033 288.822
263.40 49.436 298.669
263.60 49.841 308.597
263.80 50.248 318.606
264.00 50.656 328.696
264.20 51.091 338.871
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Summary for Pond 2P: Catch Basin 1

Inflow Area = 491.760 ac, 19.07% Impervious, Inflow Depth > 3.08" for 50 year event

Inflow = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af
Outflow = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af, Atten= 0%, Lag= 0.1 min
Primary = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=244.53' @ 17.68 hrs Surf.Area= 36 sf Storage= 205 cf

Plug-Flow detention time= 0.1 min calculated for 126.189 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 2,412.9 - 2,412.8)

Volume Invert Avail.Storage Storage Description

#1 238.84' 619 cf 6.00'W x 6.00'L x 17.20'H Prismatoid
Device Routing Invert Outlet Devices

#1  Primary 238.84' 36.0" Round Culvert

L=47.7" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 238.84' / 238.10' S=0.0155"/" Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 7.07 sf

Primary OutFlow Max=52.17 cfs @ 18.09 hrs HW=244.52' TW=242.17" (Dynamic Tailwater)
1=Culvert (Inlet Controls 52.17 cfs @ 7.38 fps)

Pond 2P: Catch Basin 1
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Hydrograph for Pond 2P: Catch Basin 1

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 238.84 0.00 0.000
5.00 0.25 6 239.02 0.25 0.026
10.00 1.79 18 239.33 1.79 0.368
15.00 46.36 177 243.75 46.35 8.578
20.00 51.32 196 244.30 51.33 29.679
25.00 45.08 155 243.15 45.09 49.736
30.00 33.08 100 241.63 33.08 65.853
35.00 24.38 81 241.09 24.38 77.604
40.00 18.43 67 240.71 18.43 86.372
45.00 14.24 57 240.43 14.24 93.072
50.00 11.22 49 240.21 11.22 98.298
55.00 8.98 43 240.04 8.98 102.447
60.00 7.30 38 239.89 7.30 105.793
65.00 6.00 34 239.78 6.00 108.530
70.00 5.00 30 239.68 5.00 110.794
75.00 4.20 27 239.60 4.20 112.689
80.00 3.57 25 239.54 3.57 114.290
85.00 3.05 23 239.49 3.05 115.654
90.00 2.63 22 239.44 2.63 116.826
95.00 2.28 20 239.40 2.28 117.839
100.00 2.00 19 239.36 2.00 118.722
105.00 1.75 17 239.32 1.75 119.495
110.00 1.55 16 239.29 1.55 120.176
115.00 1.37 15 239.27 1.37 120.779
120.00 1.23 15 239.24 1.23 121.316
125.00 1.10 14 239.22 1.10 121.795
130.00 0.99 13 239.20 0.99 122.225
135.00 0.89 12 239.18 0.89 122.612
140.00 0.81 12 239.17 0.81 122.962
145.00 0.73 11 239.15 0.73 123.279
150.00 0.67 11 239.14 0.67 123.567
155.00 0.61 10 239.12 0.61 123.830
160.00 0.56 10 239.11 0.56 124.071
165.00 0.51 9 239.10 0.51 124.291
170.00 0.47 9 239.09 0.47 124.494
175.00 0.43 9 239.08 0.43 124.681
180.00 0.40 8 239.07 0.40 124.853
185.00 0.37 8 239.06 0.37 125.013
190.00 0.34 8 239.05 0.34 125.160
195.00 0.32 7 239.04 0.32 125.298
200.00 0.30 7 239.04 0.30 125.425
205.00 0.28 7 239.03 0.28 125.544
210.00 0.26 7 239.02 0.26 125.655
215.00 0.24 6 239.02 0.24 125.759
220.00 0.23 6 239.01 0.23 125.856
225.00 0.21 6 239.01 0.21 125.947
230.00 0.20 6 239.00 0.20 126.033
235.00 0.19 6 239.00 0.19 126.113
240.00 0.18 5 238.99 0.18 126.189
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Stage-Area-Storage for Pond 2P: Catch Basin 1

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
238.84 0 249.24 374
239.04 7 249.44 382
239.24 14 249.64 389
239.44 22 249.84 396
239.64 29 250.04 403
239.84 36 250.24 410
240.04 43 250.44 418
240.24 50 250.64 425
240.44 58 250.84 432
240.64 65 251.04 439
240.84 72 251.24 446
241.04 79 251.44 454
241.24 86 251.64 461
241.44 94 251.84 468
241.64 101 252.04 475
241.84 108 252.24 482
242.04 115 252.44 490
242.24 122 252.64 497
242.44 130 252.84 504
242.64 137 253.04 511
242.84 144 253.24 518
243.04 151 253.44 526
243.24 158 253.64 533
243.44 166 253.84 540
243.64 173 254.04 547
243.84 180 254.24 554
244.04 187 254.44 562
24424 194 254.64 569
244 .44 202 254.84 576
244.64 209 255.04 583
244 .84 216 255.24 590
245.04 223 255.44 598
245.24 230 255.64 605
245.44 238 255.84 612
245.64 245 256.04 619
245.84 252
246.04 259
246.24 266
246.44 274
246.64 281
246.84 288
247.04 295
247.24 302
247.44 310
247.64 317
247.84 324
248.04 331
248.24 338
248.44 346
248.64 353
248.84 360
249.04 367








Robinson Ash Pond Existing Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 59

Summary for Pond 3P: Catch Basin 2

Inflow Area = 503.035 ac, 18.64% Impervious, Inflow Depth > 3.12" for 50 year event

Inflow = 54.80 cfs @ 17.25 hrs, Volume= 130.899 af
Outflow = 54.80cfs @ 17.25 hrs, Volume= 130.898 af, Atten= 0%, Lag= 0.1 min
Primary = 54.80 cfs @ 17.25 hrs, Volume= 130.898 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=242.19' @ 17.25 hrs Surf.Area= 36 sf Storage= 151 cf

Plug-Flow detention time= 0.1 min calculated for 130.898 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 2,358.6 - 2,358.5)

Volume Invert Avail.Storage Storage Description
#1 238.00' 198 cf 6.00'W x 6.00'L x 5.50'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 238.10' 36.0" Round Culvert

L=133.2" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 238.10'/ 234.12' S=0.0299 '/' Cc= 0.900
n=0.012, Flow Area= 7.07 sf

Primary OutFlow Max=54.80 cfs @ 17.25 hrs HW=242.19" (Free Discharge)
1=Culvert (Inlet Controls 54.80 cfs @ 7.75 fps)

Pond 3P: Catch Basin 2
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Pond 3P: Catch Basin 2
Stage-Discharge
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Hydrograph for Pond 3P: Catch Basin 2

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 238.00 0.00 0.000
5.00 0.27 10 238.29 0.27 0.027
10.00 2.53 25 238.69 2.53 0.486
15.00 51.63 140 241.90 51.62 11.506
20.00 52.96 145 242.02 52.96 33.836
25.00 45.59 122 241.39 45.59 54.365
30.00 33.12 92 240.56 33.12 70.554
35.00 24.38 76 240.11 24.38 82.311
40.00 18.43 65 239.80 18.43 91.080
45.00 14.24 57 239.57 14.24 97.781
50.00 11.22 50 239.39 11.22 103.007
55.00 8.98 45 239.24 8.98 107.156
60.00 7.30 40 239.12 7.30 110.502
65.00 6.00 37 239.02 6.00 113.239
70.00 5.00 34 238.94 5.00 115.503
75.00 4.20 31 238.86 4.20 117.398
80.00 3.57 29 238.80 3.57 118.999
85.00 3.05 27 238.75 3.05 120.363
90.00 2.63 25 238.70 2.63 121.535
95.00 2.28 24 238.66 2.28 122.548
100.00 2.00 22 238.62 2.00 123.431
105.00 1.75 21 238.58 1.75 124.204
110.00 1.55 20 238.55 1.55 124.885
115.00 1.37 19 238.53 1.37 125.489
120.00 1.23 18 238.50 1.23 126.025
125.00 1.10 17 238.48 1.10 126.504
130.00 0.99 17 238.46 0.99 126.934
135.00 0.89 16 238.44 0.89 127.322
140.00 0.81 15 238.43 0.81 127.671
145.00 0.73 15 238.41 0.73 127.989
150.00 0.67 14 238.40 0.67 128.277
155.00 0.61 14 238.38 0.61 128.540
160.00 0.56 13 238.37 0.56 128.781
165.00 0.51 13 238.36 0.51 129.001
170.00 0.47 13 238.35 0.47 129.204
175.00 0.43 12 238.34 0.43 129.391
180.00 0.40 12 238.33 0.40 129.563
185.00 0.37 12 238.32 0.37 129.722
190.00 0.34 11 238.31 0.34 129.870
195.00 0.32 11 238.30 0.32 130.007
200.00 0.30 11 238.30 0.30 130.135
205.00 0.28 10 238.29 0.28 130.254
210.00 0.26 10 238.28 0.26 130.365
215.00 0.24 10 238.28 0.24 130.469
220.00 0.23 10 238.27 0.23 130.566
225.00 0.21 10 238.27 0.21 130.657
230.00 0.20 9 238.26 0.20 130.742
235.00 0.19 9 238.26 0.19 130.823

240.00 0.18 9 238.25 0.18 130.898
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Stage-Area-Storage for Pond 3P: Catch Basin 2

Elevation Storage Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet) (feet) (cubic-feet)
238.00 0 240.08 75 242.16 150
238.04 1 240.12 76 242.20 151
238.08 3 240.16 78 242.24 153
238.12 4 240.20 79 242.28 154
238.16 6 240.24 81 242.32 156
238.20 7 240.28 82 242.36 157
238.24 9 240.32 84 242.40 158
238.28 10 240.36 85 242.44 160
238.32 12 240.40 86 242.48 161
238.36 13 240.44 88 242.52 163
238.40 14 240.48 89 242.56 164
238.44 16 240.52 91 242.60 166
238.48 17 240.56 92 242.64 167
238.52 19 240.60 94 242.68 168
238.56 20 240.64 95 242.72 170
238.60 22 240.68 96 242.76 171
238.64 23 240.72 98 242.80 173
238.68 24 240.76 99 242.84 174
238.72 26 240.80 101 242.88 176
238.76 27 240.84 102 242.92 177
238.80 29 240.88 104 242.96 179
238.84 30 240.92 105 243.00 180
238.88 32 240.96 107 243.04 181
238.92 33 241.00 108 243.08 183
238.96 35 241.04 109 243.12 184
239.00 36 241.08 111 243.16 186
239.04 37 241.12 112 243.20 187
239.08 39 241.16 114 243.24 189
239.12 40 241.20 115 243.28 190
239.16 42 241.24 117 243.32 192
239.20 43 241.28 118 243.36 193
239.24 45 241.32 120 243.40 194
239.28 46 241.36 121 243.44 196
239.32 48 241.40 122 243.48 197
239.36 49 241.44 124
239.40 50 241.48 125
239.44 52 241.52 127
239.48 53 241.56 128
239.52 55 241.60 130
239.56 56 241.64 131
239.60 58 241.68 132
239.64 59 241.72 134
239.68 60 241.76 135
239.72 62 241.80 137
239.76 63 241.84 138
239.80 65 241.88 140
239.84 66 241.92 141
239.88 68 241.96 143
239.92 69 242.00 144
239.96 71 242.04 145
240.00 72 242.08 147
240.04 73 24212 148
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Summary for Pond 4P: Man-Hole 1

Inflow Area = 11.275 ac, 0.00% Impervious, Inflow Depth = 5.01" for 50 year event
Inflow = 23.31 cfs@ 12.03 hrs, Volume= 4.710 af

Outflow = 23.29cfs @ 12.04 hrs, Volume= 4.710 af, Atten= 0%, Lag= 0.1 min
Primary = 23.29 cfs @ 12.04 hrs, Volume= 4.710 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=244.67' @ 12.04 hrs Surf.Area= 20 sf Storage= 86 cf

Plug-Flow detention time= 0.2 min calculated for 4.710 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 902.1 - 902.0)

Volume Invert Avail.Storage Storage Description

#1 240.30' 174 cf  5.00'D x 8.86'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 240.30' 24.0" Round Culvert

L=290.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 240.30' / 238.00' S= 0.0079'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=23.19 cfs @ 12.04 hrs HW=244.66" TW=240.78'" (Dynamic Tailwater)
1=Culvert (Outlet Controls 23.19 cfs @ 7.38 fps)

Pond 4P: Man-Hole 1
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Pond 4P: Man-Hole 1
Stage-Discharge
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Hydrograph for Pond 4P: Man-Hole 1

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 240.30 0.00 0.000
5.00 0.03 1 240.37 0.03 0.001
10.00 0.74 7 240.66 0.74 0.119
15.00 5.28 37 242.20 5.27 2.931
20.00 1.63 34 242.06 1.63 4.160
25.00 0.50 22 241.41 0.50 4.631
30.00 0.04 5 240.58 0.04 4.703
35.00 0.00 1 240.35 0.00 4.709
40.00 0.00 0 240.31 0.00 4.710
45.00 0.00 0 240.31 0.00 4.710
50.00 0.00 0 240.30 0.00 4.710
55.00 0.00 0 240.30 0.00 4.710
60.00 0.00 0 240.30 0.00 4.710
65.00 0.00 0 240.30 0.00 4.710
70.00 0.00 0 240.30 0.00 4.710
75.00 0.00 0 240.30 0.00 4.710
80.00 0.00 0 240.30 0.00 4.710
85.00 0.00 0 240.30 0.00 4.710
90.00 0.00 0 240.30 0.00 4.710
95.00 0.00 0 240.30 0.00 4.710
100.00 0.00 0 240.30 0.00 4.710
105.00 0.00 0 240.30 0.00 4.710
110.00 0.00 0 240.30 0.00 4.710
115.00 0.00 0 240.30 0.00 4.710
120.00 0.00 0 240.30 0.00 4.710
125.00 0.00 0 240.30 0.00 4.710
130.00 0.00 0 240.30 0.00 4.710
135.00 0.00 0 240.30 0.00 4.710
140.00 0.00 0 240.30 0.00 4.710
145.00 0.00 0 240.30 0.00 4.710
150.00 0.00 0 240.30 0.00 4.710
155.00 0.00 0 240.30 0.00 4.710
160.00 0.00 0 240.30 0.00 4.710
165.00 0.00 0 240.30 0.00 4.710
170.00 0.00 0 240.30 0.00 4.710
175.00 0.00 0 240.30 0.00 4.710
180.00 0.00 0 240.30 0.00 4.710
185.00 0.00 0 240.30 0.00 4.710
190.00 0.00 0 240.30 0.00 4.710
195.00 0.00 0 240.30 0.00 4.710
200.00 0.00 0 240.30 0.00 4.710
205.00 0.00 0 240.30 0.00 4.710
210.00 0.00 0 240.30 0.00 4.710
215.00 0.00 0 240.30 0.00 4.710
220.00 0.00 0 240.30 0.00 4.710
225.00 0.00 0 240.30 0.00 4.710
230.00 0.00 0 240.30 0.00 4.710
235.00 0.00 0 240.30 0.00 4.710
240.00 0.00 0 240.30 0.00 4.710
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Stage-Area-Storage for Pond 4P: Man-Hole 1

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
240.30 0 245.50 102
240.40 2 245.60 104
240.50 4 245.70 106
240.60 6 245.80 108
240.70 8 245.90 110
240.80 10 246.00 112
240.90 12 246.10 114
241.00 14 246.20 116
241.10 16 246.30 118
241.20 18 246.40 120
241.30 20 246.50 122
241.40 22 246.60 124
241.50 24 246.70 126
241.60 26 246.80 128
241.70 27 246.90 130
241.80 29 247.00 132
241.90 31 247.10 134
242.00 33 247.20 135
242.10 35 247.30 137
242.20 37 247.40 139
242.30 39 247.50 141
242.40 41 247.60 143
242.50 43 247.70 145
242.60 45 247.80 147
242.70 47 247.90 149
242.80 49 248.00 151
242.90 51 248.10 153
243.00 53 248.20 155
243.10 55 248.30 157
243.20 57 248.40 159
243.30 59 248.50 161
243.40 61 248.60 163
243.50 63 248.70 165
243.60 65 248.80 167
243.70 67 248.90 169
243.80 69 249.00 171
243.90 71 249.10 173
244.00 73
24410 75
244.20 77
244.30 79
244.40 81
244.50 82
244.60 84
244.70 86
244.80 88
244.90 90
245.00 92
245.10 94
245.20 96
245.30 98
245.40 100
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Summary for Pond 4R: 12-Inch Drainage

Inflow Area = 1.556 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 15.48 cfs @ 11.97 hrs, Volume= 0.773 af

Outflow = 1.64 cfs @ 12.34 hrs, Volume= 0.773 af, Atten=89%, Lag=22.3 min
Primary = 1.64 cfs @ 12.34 hrs, Volume= 0.773 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.19' @ 12.34 hrs Surf.Area= 1.075 ac Storage= 0.372 af

Plug-Flow detention time= 148.4 min calculated for 0.773 af (100% of inflow)
Center-of-Mass det. time= 148.9 min ( 937.2 - 788.4)

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.778 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.556 0.778 0.778
Device Routing Invert Outlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 263.20' S=0.1163"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.64 cfs @ 12.34 hrs HW=273.19' TW=263.17' (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.64 cfs @ 2.83 fps)
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Pond 4R: 12-Inch Drainage
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Hydrograph for Pond 4R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.02 0.001 272.53 0.01 0.000
10.00 0.28 0.026 272.68 0.14 0.023
15.00 0.35 0.212 273.02 1.02 0.418
20.00 0.15 0.060 272.78 0.32 0.665
25.00 0.00 0.020 272.66 0.11 0.753
30.00 0.00 0.002 272.55 0.01 0.771
35.00 0.00 0.000 272.52 0.00 0.773
40.00 0.00 0.000 272.50 0.00 0.773
45.00 0.00 0.000 272.50 0.00 0.773
50.00 0.00 0.000 272.50 0.00 0.773
55.00 0.00 0.000 272.50 0.00 0.773
60.00 0.00 0.000 272.50 0.00 0.773
65.00 0.00 0.000 272.50 0.00 0.773
70.00 0.00 0.000 272.50 0.00 0.773
75.00 0.00 0.000 272.50 0.00 0.773
80.00 0.00 0.000 272.50 0.00 0.773
85.00 0.00 0.000 272.50 0.00 0.773
90.00 0.00 0.000 272.50 0.00 0.773
95.00 0.00 0.000 272.50 0.00 0.773
100.00 0.00 0.000 272.50 0.00 0.773
105.00 0.00 0.000 272.50 0.00 0.773
110.00 0.00 0.000 272.50 0.00 0.773
115.00 0.00 0.000 272.50 0.00 0.773
120.00 0.00 0.000 272.50 0.00 0.773
125.00 0.00 0.000 272.50 0.00 0.773
130.00 0.00 0.000 272.50 0.00 0.773
135.00 0.00 0.000 272.50 0.00 0.773
140.00 0.00 0.000 272.50 0.00 0.773
145.00 0.00 0.000 272.50 0.00 0.773
150.00 0.00 0.000 272.50 0.00 0.773
155.00 0.00 0.000 272.50 0.00 0.773
160.00 0.00 0.000 272.50 0.00 0.773
165.00 0.00 0.000 272.50 0.00 0.773
170.00 0.00 0.000 272.50 0.00 0.773
175.00 0.00 0.000 272.50 0.00 0.773
180.00 0.00 0.000 272.50 0.00 0.773
185.00 0.00 0.000 272.50 0.00 0.773
190.00 0.00 0.000 272.50 0.00 0.773
195.00 0.00 0.000 272.50 0.00 0.773
200.00 0.00 0.000 272.50 0.00 0.773
205.00 0.00 0.000 272.50 0.00 0.773
210.00 0.00 0.000 272.50 0.00 0.773
215.00 0.00 0.000 272.50 0.00 0.773
220.00 0.00 0.000 272.50 0.00 0.773
225.00 0.00 0.000 272.50 0.00 0.773
230.00 0.00 0.000 272.50 0.00 0.773
235.00 0.00 0.000 272.50 0.00 0.773

240.00 0.00 0.000 272.50 0.00 0.773
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Stage-Area-Storage for Pond 4R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.809 0.210
272.51 0.016 0.000 273.03 0.825 0.219
272.52 0.031 0.000 273.04 0.840 0.227
272.53 0.047 0.001 273.05 0.856 0.235
272.54 0.062 0.001 273.06 0.871 0.244
272.55 0.078 0.002 273.07 0.887 0.253
272.56 0.093 0.003 273.08 0.902 0.262
272.57 0.109 0.004 273.09 0.918 0.271
272.58 0.124 0.005 273.10 0.934 0.280
272.59 0.140 0.006 273.11 0.949 0.289
272.60 0.156 0.008 273.12 0.965 0.299
272.61 0.171 0.009 273.13 0.980 0.309
272.62 0.187 0.011 273.14 0.996 0.319
272.63 0.202 0.013 273.15 1.011 0.329
272.64 0.218 0.015 273.16 1.027 0.339
272.65 0.233 0.018 273.17 1.043 0.349
272.66 0.249 0.020 273.18 1.058 0.360
272.67 0.265 0.022 273.19 1.074 0.370
272.68 0.280 0.025 273.20 1.089 0.381
272.69 0.296 0.028 273.21 1.105 0.392
272.70 0.311 0.031 273.22 1.120 0.403
272.71 0.327 0.034 273.23 1.136 0.415
272.72 0.342 0.038 273.24 1.151 0.426
272.73 0.358 0.041 273.25 1.167 0.438
272.74 0.373 0.045 273.26 1.183 0.449
272.75 0.389 0.049 273.27 1.198 0.461
272.76 0.405 0.053 273.28 1.214 0.473
272.77 0.420 0.057 273.29 1.229 0.486
272.78 0.436 0.061 273.30 1.245 0.498
272.79 0.451 0.065 273.31 1.260 0.510
272.80 0.467 0.070 273.32 1.276 0.523
272.81 0.482 0.075 273.33 1.291 0.536
272.82 0.498 0.080 273.34 1.307 0.549
272.83 0.513 0.085 273.35 1.323 0.562
272.84 0.529 0.090 273.36 1.338 0.575
272.85 0.545 0.095 273.37 1.354 0.589
272.86 0.560 0.101 273.38 1.369 0.602
272.87 0.576 0.107 273.39 1.385 0.616
272.88 0.591 0.112 273.40 1.400 0.630
272.89 0.607 0.118 273.41 1.416 0.644
272.90 0.622 0.124 273.42 1.432 0.658
272.91 0.638 0.131 273.43 1.447 0.673
272.92 0.654 0.137 273.44 1.463 0.687
272.93 0.669 0.144 273.45 1.478 0.702
272.94 0.685 0.151 273.46 1.494 0.717
272.95 0.700 0.158 273.47 1.509 0.732
272.96 0.716 0.165 273.48 1.525 0.747
272.97 0.731 0.172 273.49 1.540 0.763
272.98 0.747 0.179 273.50 1.556 0.778
272.99 0.762 0.187
273.00 0.778 0.194
273.01 0.794 0.202
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Summary for Pond 5P: Drop-Inlet 1

Inflow Area = 11.275 ac, 0.00% Impervious, Inflow Depth = 5.01" for 50 year event
Inflow = 23.31 cfs@ 12.03 hrs, Volume= 4.710 af

Outflow = 23.31cfs@ 12.03 hrs, Volume= 4.710 af, Atten= 0%, Lag= 0.1 min
Primary = 23.31 cfs@ 12.03 hrs, Volume= 4.710 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=252.32' @ 12.03 hrs Surf.Area= 16 sf Storage= 54 cf

Plug-Flow detention time= 0.1 min calculated for 4.710 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 902.0 - 901.9)

Volume Invert Avail.Storage Storage Description

#1 248.95' 140 cf 4.50'D x 8.80'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 248.95' 24.0" Round Culvert

L=252.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 248.95' / 240.40' S=0.0339'/" Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=23.29 cfs @ 12.03 hrs HW=252.32' TW=244.65' (Dynamic Tailwater)
1=Culvert (Inlet Controls 23.29 cfs @ 7.41 fps)

Pond 5P: Drop-Inlet 1
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Pond 5P: Drop-Inlet 1
Stage-Discharge
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Hydrograph for Pond 5P: Drop-Inlet 1

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 248.95 0.00 0.000
5.00 0.03 1 249.02 0.03 0.001
10.00 0.74 6 249.30 0.74 0.119
15.00 5.27 16 249.94 5.28 2.932
20.00 1.63 8 249.48 1.63 4.161
25.00 0.50 5 249.24 0.50 4.632
30.00 0.04 1 249.03 0.04 4.703
35.00 0.00 0 248.97 0.00 4.709
40.00 0.00 0 248.96 0.00 4.710
45.00 0.00 0 248.95 0.00 4.710
50.00 0.00 0 248.95 0.00 4.710
55.00 0.00 0 248.95 0.00 4.710
60.00 0.00 0 248.95 0.00 4.710
65.00 0.00 0 248.95 0.00 4.710
70.00 0.00 0 248.95 0.00 4.710
75.00 0.00 0 248.95 0.00 4.710
80.00 0.00 0 248.95 0.00 4.710
85.00 0.00 0 248.95 0.00 4.710
90.00 0.00 0 248.95 0.00 4.710
95.00 0.00 0 248.95 0.00 4.710
100.00 0.00 0 248.95 0.00 4.710
105.00 0.00 0 248.95 0.00 4.710
110.00 0.00 0 248.95 0.00 4.710
115.00 0.00 0 248.95 0.00 4.710
120.00 0.00 0 248.95 0.00 4.710
125.00 0.00 0 248.95 0.00 4.710
130.00 0.00 0 248.95 0.00 4.710
135.00 0.00 0 248.95 0.00 4.710
140.00 0.00 0 248.95 0.00 4.710
145.00 0.00 0 248.95 0.00 4.710
150.00 0.00 0 248.95 0.00 4.710
155.00 0.00 0 248.95 0.00 4.710
160.00 0.00 0 248.95 0.00 4.710
165.00 0.00 0 248.95 0.00 4.710
170.00 0.00 0 248.95 0.00 4.710
175.00 0.00 0 248.95 0.00 4.710
180.00 0.00 0 248.95 0.00 4.710
185.00 0.00 0 248.95 0.00 4.710
190.00 0.00 0 248.95 0.00 4.710
195.00 0.00 0 248.95 0.00 4.710
200.00 0.00 0 248.95 0.00 4.710
205.00 0.00 0 248.95 0.00 4.710
210.00 0.00 0 248.95 0.00 4.710
215.00 0.00 0 248.95 0.00 4.710
220.00 0.00 0 248.95 0.00 4.710
225.00 0.00 0 248.95 0.00 4.710
230.00 0.00 0 248.95 0.00 4.710
235.00 0.00 0 248.95 0.00 4.710
240.00 0.00 0 248.95 0.00 4.710
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Stage-Area-Storage for Pond 5P: Drop-inlet 1

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
248.95 0 254.15 83
249.05 2 254.25 84
249.15 3 254.35 86
249.25 5 254.45 87
249.35 6 254.55 89
249.45 8 254.65 91
249.55 10 254.75 92
249.65 11 254.85 94
249.75 13 254.95 95
249.85 14 255.05 97
249.95 16 255.15 99
250.05 17 255.25 100
250.15 19 255.35 102
250.25 21 255.45 103
250.35 22 255.55 105
250.45 24 255.65 107
250.55 25 255.75 108
250.65 27 255.85 110
250.75 29 255.95 111
250.85 30 256.05 113
250.95 32 256.15 115
251.05 33 256.25 116
251.15 35 256.35 118
251.25 37 256.45 119
251.35 38 256.55 121
251.45 40 256.65 122
251.55 41 256.75 124
251.65 43 256.85 126
251.75 45 256.95 127
251.85 46 257.05 129
251.95 48 257.15 130
252.05 49 257.25 132
252.15 51 257.35 134
252.25 52 257.45 135
252.35 54 257.55 137
252.45 56 257.65 138
252.55 57 257.75 140
252.65 59
252.75 60
252.85 62
252.95 64
253.05 65
253.15 67
253.25 68
253.35 70
253.45 72
253.55 73
253.65 75
253.75 76
253.85 78
253.95 80
254.05 81
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Summary for Pond 5R: 12-Inch Drainage

Inflow Area = 1.003 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 9.98cfs @ 11.97 hrs, Volume= 0.498 af

Outflow = 1.51cfs@ 12.18 hrs, Volume= 0.498 af, Atten= 85%, Lag= 12.6 min
Primary = 1.51cfs @ 12.18 hrs, Volume= 0.498 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.16' @ 12.18 hrs Surf.Area= 0.659 ac Storage= 0.216 af

Plug-Flow detention time= 93.6 min calculated for 0.498 af (100% of inflow)
Center-of-Mass det. time= 94.1 min ( 882.5 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.501 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.003 0.501 0.501
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 263.11" S=0.1174"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.51 cfs @ 12.18 hrs HW=273.16' TW=264.19" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.51 cfs @ 2.76 fps)
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Pond 5R: 12-Inch Drainage
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Hydrograph for Pond 5R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.02 0.001 272.53 0.00 0.000
10.00 0.18 0.013 272.66 0.11 0.018
15.00 0.23 0.077 272.89 0.61 0.329
20.00 0.10 0.017 272.68 0.14 0.451
25.00 0.00 0.005 272.60 0.05 0.493
30.00 0.00 0.000 272.52 0.00 0.498
35.00 0.00 0.000 272.50 0.00 0.498
40.00 0.00 0.000 272.50 0.00 0.498
45.00 0.00 0.000 272.50 0.00 0.498
50.00 0.00 0.000 272.50 0.00 0.498
55.00 0.00 0.000 272.50 0.00 0.498
60.00 0.00 0.000 272.50 0.00 0.498
65.00 0.00 0.000 272.50 0.00 0.498
70.00 0.00 0.000 272.50 0.00 0.498
75.00 0.00 0.000 272.50 0.00 0.498
80.00 0.00 0.000 272.50 0.00 0.498
85.00 0.00 0.000 272.50 0.00 0.498
90.00 0.00 0.000 272.50 0.00 0.498
95.00 0.00 0.000 272.50 0.00 0.498
100.00 0.00 0.000 272.50 0.00 0.498
105.00 0.00 0.000 272.50 0.00 0.498
110.00 0.00 0.000 272.50 0.00 0.498
115.00 0.00 0.000 272.50 0.00 0.498
120.00 0.00 0.000 272.50 0.00 0.498
125.00 0.00 0.000 272.50 0.00 0.498
130.00 0.00 0.000 272.50 0.00 0.498
135.00 0.00 0.000 272.50 0.00 0.498
140.00 0.00 0.000 272.50 0.00 0.498
145.00 0.00 0.000 272.50 0.00 0.498
150.00 0.00 0.000 272.50 0.00 0.498
155.00 0.00 0.000 272.50 0.00 0.498
160.00 0.00 0.000 272.50 0.00 0.498
165.00 0.00 0.000 272.50 0.00 0.498
170.00 0.00 0.000 272.50 0.00 0.498
175.00 0.00 0.000 272.50 0.00 0.498
180.00 0.00 0.000 272.50 0.00 0.498
185.00 0.00 0.000 272.50 0.00 0.498
190.00 0.00 0.000 272.50 0.00 0.498
195.00 0.00 0.000 272.50 0.00 0.498
200.00 0.00 0.000 272.50 0.00 0.498
205.00 0.00 0.000 272.50 0.00 0.498
210.00 0.00 0.000 272.50 0.00 0.498
215.00 0.00 0.000 272.50 0.00 0.498
220.00 0.00 0.000 272.50 0.00 0.498
225.00 0.00 0.000 272.50 0.00 0.498
230.00 0.00 0.000 272.50 0.00 0.498
235.00 0.00 0.000 272.50 0.00 0.498

240.00 0.00 0.000 272.50 0.00 0.498
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Stage-Area-Storage for Pond 5R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.522 0.136
272.51 0.010 0.000 273.03 0.532 0.141
272.52 0.020 0.000 273.04 0.542 0.146
272.53 0.030 0.000 273.05 0.552 0.152
272.54 0.040 0.001 273.06 0.562 0.157
272.55 0.050 0.001 273.07 0.572 0.163
272.56 0.060 0.002 273.08 0.582 0.169
272.57 0.070 0.002 273.09 0.592 0.175
272.58 0.080 0.003 273.10 0.602 0.181
272.59 0.090 0.004 273.11 0.612 0.187
272.60 0.100 0.005 273.12 0.622 0.193
272.61 0.110 0.006 273.13 0.632 0.199
272.62 0.120 0.007 273.14 0.642 0.205
272.63 0.130 0.008 273.15 0.652 0.212
272.64 0.140 0.010 273.16 0.662 0.218
272.65 0.150 0.011 273.17 0.672 0.225
272.66 0.160 0.013 273.18 0.682 0.232
272.67 0.171 0.014 273.19 0.692 0.239
272.68 0.181 0.016 273.20 0.702 0.246
272.69 0.191 0.018 273.21 0.712 0.253
272.70 0.201 0.020 273.22 0.722 0.260
272.71 0.211 0.022 273.23 0.732 0.267
272.72 0.221 0.024 273.24 0.742 0.275
272.73 0.231 0.027 273.25 0.752 0.282
272.74 0.241 0.029 273.26 0.762 0.290
272.75 0.251 0.031 273.27 0.772 0.297
272.76 0.261 0.034 273.28 0.782 0.305
272.77 0.271 0.037 273.29 0.792 0.313
272.78 0.281 0.039 273.30 0.802 0.321
272.79 0.291 0.042 273.31 0.812 0.329
272.80 0.301 0.045 273.32 0.822 0.337
272.81 0.311 0.048 273.33 0.832 0.345
272.82 0.321 0.051 273.34 0.843 0.354
272.83 0.331 0.055 273.35 0.853 0.362
272.84 0.341 0.058 273.36 0.863 0.371
272.85 0.351 0.061 273.37 0.873 0.380
272.86 0.361 0.065 273.38 0.883 0.388
272.87 0.371 0.069 273.39 0.893 0.397
272.88 0.381 0.072 273.40 0.903 0.406
272.89 0.391 0.076 273.41 0.913 0.415
272.90 0.401 0.080 273.42 0.923 0.424
272.91 0.411 0.084 273.43 0.933 0.434
272.92 0.421 0.088 273.44 0.943 0.443
272.93 0.431 0.093 273.45 0.953 0.453
272.94 0.441 0.097 273.46 0.963 0.462
272.95 0.451 0.102 273.47 0.973 0.472
272.96 0.461 0.106 273.48 0.983 0.482
272.97 0.471 0.111 273.49 0.993 0.492
272.98 0.481 0.116 273.50 1.003 0.501
272.99 0.491 0.120
273.00 0.501 0.125
273.01 0.512 0.130
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Summary for Pond 6P: Man-Hole 2

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=255.07' @ 12.01 hrs Surf.Area= 20 sf Storage= 33 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.4 - 909.4 )

Volume Invert Avail.Storage Storage Description
#1 253.37' 224 cf 5.00'D x 11.40'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 253.37' 24.0" Round Culvert

L= 143.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 253.37' / 249.05' S=0.0302'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=12.65 cfs @ 12.01 hrs HW=255.07" TW=252.19' (Dynamic Tailwater)
1=Culvert (Inlet Controls 12.65 cfs @ 4.44 fps)

Pond 6P: Man-Hole 2
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Hydrograph for Pond 6P: Man-Hole 2

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 253.37 0.00 0.000
5.00 0.03 1 253.44 0.03 0.001
10.00 0.74 7 253.72 0.74 0.119
15.00 4.72 18 254.30 4.72 2.340
20.00 1.38 9 253.85 1.38 3.416
25.00 0.46 5 253.64 0.46 3.805
30.00 0.04 1 253.45 0.04 3.872
35.00 0.00 0 253.39 0.00 3.878
40.00 0.00 0 253.38 0.00 3.879
45.00 0.00 0 253.37 0.00 3.879
50.00 0.00 0 253.37 0.00 3.879
55.00 0.00 0 253.37 0.00 3.879
60.00 0.00 0 253.37 0.00 3.879
65.00 0.00 0 253.37 0.00 3.879
70.00 0.00 0 253.37 0.00 3.879
75.00 0.00 0 253.37 0.00 3.879
80.00 0.00 0 253.37 0.00 3.879
85.00 0.00 0 253.37 0.00 3.879
90.00 0.00 0 253.37 0.00 3.879
95.00 0.00 0 253.37 0.00 3.879
100.00 0.00 0 253.37 0.00 3.879
105.00 0.00 0 253.37 0.00 3.879
110.00 0.00 0 253.37 0.00 3.879
115.00 0.00 0 253.37 0.00 3.879
120.00 0.00 0 253.37 0.00 3.879
125.00 0.00 0 253.37 0.00 3.879
130.00 0.00 0 253.37 0.00 3.879
135.00 0.00 0 253.37 0.00 3.879
140.00 0.00 0 253.37 0.00 3.879
145.00 0.00 0 253.37 0.00 3.879
150.00 0.00 0 253.37 0.00 3.879
155.00 0.00 0 253.37 0.00 3.879
160.00 0.00 0 253.37 0.00 3.879
165.00 0.00 0 253.37 0.00 3.879
170.00 0.00 0 253.37 0.00 3.879
175.00 0.00 0 253.37 0.00 3.879
180.00 0.00 0 253.37 0.00 3.879
185.00 0.00 0 253.37 0.00 3.879
190.00 0.00 0 253.37 0.00 3.879
195.00 0.00 0 253.37 0.00 3.879
200.00 0.00 0 253.37 0.00 3.879
205.00 0.00 0 253.37 0.00 3.879
210.00 0.00 0 253.37 0.00 3.879
215.00 0.00 0 253.37 0.00 3.879
220.00 0.00 0 253.37 0.00 3.879
225.00 0.00 0 253.37 0.00 3.879
230.00 0.00 0 253.37 0.00 3.879
235.00 0.00 0 253.37 0.00 3.879
240.00 0.00 0 253.37 0.00 3.879
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Stage-Area-Storage for Pond 6P: Man-Hole 2

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
253.37 0 261.17 153
253.52 3 261.32 156
253.67 6 261.47 159
253.82 9 261.62 162
253.97 12 261.77 165
254.12 15 261.92 168
254.27 18 262.07 171
254.42 21 262.22 174
254.57 24 262.37 177
254.72 27 262.52 180
254.87 29 262.67 183
255.02 32 262.82 186
255.17 35 262.97 188
255.32 38 263.12 191
255.47 41 263.27 194
255.62 44 263.42 197
255.77 47 263.57 200
255.92 50 263.72 203
256.07 53 263.87 206
256.22 56 264.02 209
256.37 59 264.17 212
256.52 62 264.32 215
256.67 65 264.47 218
256.82 68 264.62 221
256.97 71 264.77 224
257.12 74
257.27 77
257.42 80
257.57 82
257.72 85
257.87 88
258.02 91
258.17 94
258.32 97
258.47 100
258.62 103
258.77 106
258.92 109
259.07 112
259.22 115
259.37 118
259.52 121
259.67 124
259.82 127
259.97 130
260.12 133
260.27 135
260.42 138
260.57 141
260.72 144
260.87 147
261.02 150
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Summary for Pond 6R: 12-Inch Drainage

Inflow Area = 0.833 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 8.29cfs @ 11.97 hrs, Volume= 0.414 af

Outflow = 1.45cfs @ 12.15 hrs, Volume= 0.414 af, Atten=82%, Lag= 10.9 min
Primary = 1.45cfs @ 12.15 hrs, Volume= 0.414 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.14' @ 12.15 hrs Surf.Area= 0.535 ac Storage= 0.172 af

Plug-Flow detention time= 77.0 min calculated for 0.414 af (100% of inflow)
Center-of-Mass det. time= 77.6 min ( 866.0 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.417 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 0.833 0.417 0.417
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 263.34' S=0.1145"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.45 cfs @ 12.15 hrs HW=273.14' TW=264.79" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.45 cfs @ 2.73 fps)
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Pond 6R: 12-Inch Drainage
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Hydrograph for Pond 6R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.01 0.000 272.53 0.00 0.000
10.00 0.15 0.009 272.65 0.10 0.016
15.00 0.19 0.047 272.84 0.46 0.290
20.00 0.08 0.010 272.66 0.11 0.378
25.00 0.00 0.003 272.59 0.03 0.411
30.00 0.00 0.000 272.51 0.00 0.414
35.00 0.00 0.000 272.50 0.00 0.414
40.00 0.00 0.000 272.50 0.00 0.414
45.00 0.00 0.000 272.50 0.00 0.414
50.00 0.00 0.000 272.50 0.00 0.414
55.00 0.00 0.000 272.50 0.00 0.414
60.00 0.00 0.000 272.50 0.00 0.414
65.00 0.00 0.000 272.50 0.00 0.414
70.00 0.00 0.000 272.50 0.00 0.414
75.00 0.00 0.000 272.50 0.00 0.414
80.00 0.00 0.000 272.50 0.00 0.414
85.00 0.00 0.000 272.50 0.00 0.414
90.00 0.00 0.000 272.50 0.00 0.414
95.00 0.00 0.000 272.50 0.00 0.414
100.00 0.00 0.000 272.50 0.00 0.414
105.00 0.00 0.000 272.50 0.00 0.414
110.00 0.00 0.000 272.50 0.00 0.414
115.00 0.00 0.000 272.50 0.00 0.414
120.00 0.00 0.000 272.50 0.00 0.414
125.00 0.00 0.000 272.50 0.00 0.414
130.00 0.00 0.000 272.50 0.00 0.414
135.00 0.00 0.000 272.50 0.00 0.414
140.00 0.00 0.000 272.50 0.00 0.414
145.00 0.00 0.000 272.50 0.00 0.414
150.00 0.00 0.000 272.50 0.00 0.414
155.00 0.00 0.000 272.50 0.00 0.414
160.00 0.00 0.000 272.50 0.00 0.414
165.00 0.00 0.000 272.50 0.00 0.414
170.00 0.00 0.000 272.50 0.00 0.414
175.00 0.00 0.000 272.50 0.00 0.414
180.00 0.00 0.000 272.50 0.00 0.414
185.00 0.00 0.000 272.50 0.00 0.414
190.00 0.00 0.000 272.50 0.00 0.414
195.00 0.00 0.000 272.50 0.00 0.414
200.00 0.00 0.000 272.50 0.00 0.414
205.00 0.00 0.000 272.50 0.00 0.414
210.00 0.00 0.000 272.50 0.00 0.414
215.00 0.00 0.000 272.50 0.00 0.414
220.00 0.00 0.000 272.50 0.00 0.414
225.00 0.00 0.000 272.50 0.00 0.414
230.00 0.00 0.000 272.50 0.00 0.414
235.00 0.00 0.000 272.50 0.00 0.414

240.00 0.00 0.000 272.50 0.00 0.414
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Stage-Area-Storage for Pond 6R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.433 0.113
272.51 0.008 0.000 273.03 0.441 0.117
272.52 0.017 0.000 273.04 0.450 0.121
272.53 0.025 0.000 273.05 0.458 0.126
272.54 0.033 0.001 273.06 0.466 0.131
272.55 0.042 0.001 273.07 0.475 0.135
272.56 0.050 0.001 273.08 0.483 0.140
272.57 0.058 0.002 273.09 0.491 0.145
272.58 0.067 0.003 273.10 0.500 0.150
272.59 0.075 0.003 273.11 0.508 0.155
272.60 0.083 0.004 273.12 0.516 0.160
272.61 0.092 0.005 273.13 0.525 0.165
272.62 0.100 0.006 273.14 0.533 0.171
272.63 0.108 0.007 273.15 0.541 0.176
272.64 0.117 0.008 273.16 0.550 0.181
272.65 0.125 0.009 273.17 0.558 0.187
272.66 0.133 0.011 273.18 0.566 0.193
272.67 0.142 0.012 273.19 0.575 0.198
272.68 0.150 0.013 273.20 0.583 0.204
272.69 0.158 0.015 273.21 0.591 0.210
272.70 0.167 0.017 273.22 0.600 0.216
272.71 0.175 0.018 273.23 0.608 0.222
272.72 0.183 0.020 273.24 0.616 0.228
272.73 0.192 0.022 273.25 0.625 0.234
272.74 0.200 0.024 273.26 0.633 0.241
272.75 0.208 0.026 273.27 0.641 0.247
272.76 0.217 0.028 273.28 0.650 0.253
272.77 0.225 0.030 273.29 0.658 0.260
272.78 0.233 0.033 273.30 0.666 0.267
272.79 0.242 0.035 273.31 0.675 0.273
272.80 0.250 0.037 273.32 0.683 0.280
272.81 0.258 0.040 273.33 0.691 0.287
272.82 0.267 0.043 273.34 0.700 0.294
272.83 0.275 0.045 273.35 0.708 0.301
272.84 0.283 0.048 273.36 0.716 0.308
272.85 0.292 0.051 273.37 0.725 0.315
272.86 0.300 0.054 273.38 0.733 0.323
272.87 0.308 0.057 273.39 0.741 0.330
272.88 0.317 0.060 273.40 0.750 0.337
272.89 0.325 0.063 273.41 0.758 0.345
272.90 0.333 0.067 273.42 0.766 0.353
272.91 0.342 0.070 273.43 0.775 0.360
272.92 0.350 0.073 273.44 0.783 0.368
272.93 0.358 0.077 273.45 0.791 0.376
272.94 0.367 0.081 273.46 0.800 0.384
272.95 0.375 0.084 273.47 0.808 0.392
272.96 0.383 0.088 273.48 0.816 0.400
272.97 0.392 0.092 273.49 0.825 0.408
272.98 0.400 0.096 273.50 0.833 0.417
272.99 0.408 0.100
273.00 0.417 0.104
273.01 0.425 0.108
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Summary for Pond 7P: Man-Hole 3

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=258.31' @ 12.01 hrs Surf.Area= 13 sf Storage= 21 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.4 - 909.3 )

Volume Invert Avail.Storage Storage Description

#1 256.61" 118 cf  4.00'D x 9.36'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 256.61' 24.0" Round Culvert

L= 343.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 256.61' / 253.37' S=0.0094'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=12.65 cfs @ 12.01 hrs HW=258.31" TW=255.07' (Dynamic Tailwater)
1=Culvert (Inlet Controls 12.65 cfs @ 4.44 fps)

Pond 7P: Man-Hole 3
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Pond 7P: Man-Hole 3
Stage-Discharge
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Hydrograph for Pond 7P: Man-Hole 3

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 256.61 0.00 0.000
5.00 0.03 1 256.68 0.03 0.001
10.00 0.74 4 256.96 0.74 0.119
15.00 4.72 12 257.54 4.72 2.340
20.00 1.38 6 257.09 1.38 3.417
25.00 0.46 3 256.88 0.46 3.805
30.00 0.04 1 256.69 0.04 3.872
35.00 0.00 0 256.64 0.00 3.878
40.00 0.00 0 256.62 0.00 3.879
45.00 0.00 0 256.61 0.00 3.879
50.00 0.00 0 256.61 0.00 3.879
55.00 0.00 0 256.61 0.00 3.879
60.00 0.00 0 256.61 0.00 3.879
65.00 0.00 0 256.61 0.00 3.879
70.00 0.00 0 256.61 0.00 3.879
75.00 0.00 0 256.61 0.00 3.879
80.00 0.00 0 256.61 0.00 3.879
85.00 0.00 0 256.61 0.00 3.879
90.00 0.00 0 256.61 0.00 3.879
95.00 0.00 0 256.61 0.00 3.879
100.00 0.00 0 256.61 0.00 3.879
105.00 0.00 0 256.61 0.00 3.879
110.00 0.00 0 256.61 0.00 3.879
115.00 0.00 0 256.61 0.00 3.879
120.00 0.00 0 256.61 0.00 3.879
125.00 0.00 0 256.61 0.00 3.879
130.00 0.00 0 256.61 0.00 3.879
135.00 0.00 0 256.61 0.00 3.879
140.00 0.00 0 256.61 0.00 3.879
145.00 0.00 0 256.61 0.00 3.879
150.00 0.00 0 256.61 0.00 3.879
155.00 0.00 0 256.61 0.00 3.879
160.00 0.00 0 256.61 0.00 3.879
165.00 0.00 0 256.61 0.00 3.879
170.00 0.00 0 256.61 0.00 3.879
175.00 0.00 0 256.61 0.00 3.879
180.00 0.00 0 256.61 0.00 3.879
185.00 0.00 0 256.61 0.00 3.879
190.00 0.00 0 256.61 0.00 3.879
195.00 0.00 0 256.61 0.00 3.879
200.00 0.00 0 256.61 0.00 3.879
205.00 0.00 0 256.61 0.00 3.879
210.00 0.00 0 256.61 0.00 3.879
215.00 0.00 0 256.61 0.00 3.879
220.00 0.00 0 256.61 0.00 3.879
225.00 0.00 0 256.61 0.00 3.879
230.00 0.00 0 256.61 0.00 3.879
235.00 0.00 0 256.61 0.00 3.879
240.00 0.00 0 256.61 0.00 3.879
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Stage-Area-Storage for Pond 7P: Man-Hole 3

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
256.61 0 261.81 65
256.71 1 261.91 67
256.81 3 262.01 68
256.91 4 262.11 69
257.01 5 262.21 70
257.11 6 262.31 72
257.21 8 262.41 73
257.31 9 262.51 74
257.41 10 262.61 75
257.51 11 262.71 77
257.61 13 262.81 78
257.71 14 262.91 79
257.81 15 263.01 80
257.91 16 263.11 82
258.01 18 263.21 83
258.11 19 263.31 84
258.21 20 263.41 85
258.31 21 263.51 87
258.41 23 263.61 88
258.51 24 263.71 89
258.61 25 263.81 90
258.71 26 263.91 92
258.81 28 264.01 93
258.91 29 264.11 94
259.01 30 264.21 96
259.11 31 264.31 97
259.21 33 264.41 98
259.31 34 264.51 99
259.41 35 264.61 101
259.51 36 264.71 102
259.61 38 264.81 103
259.71 39 264.91 104
259.81 40 265.01 106
259.91 41 265.11 107
260.01 43 265.21 108
260.11 44 265.31 109
260.21 45 265.41 111
260.31 46 265.51 112
260.41 48 265.61 113
260.51 49 265.71 114
260.61 50 265.81 116
260.71 52 265.91 117
260.81 53
260.91 54
261.01 55
261.11 57
261.21 58
261.31 59
261.41 60
261.51 62
261.61 63
261.71 64
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Summary for Pond 7R: 12-Inch Drainage

Inflow Area = 0.866 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 8.61cfs@ 11.97 hrs, Volume= 0.430 af

Outflow = 1.46 cfs @ 12.16 hrs, Volume= 0.430 af, Atten=83%, Lag= 11.2 min
Primary = 1.46cfs @ 12.16 hrs, Volume= 0.430 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.14' @ 12.16 hrs Surf.Area= 0.559 ac Storage= 0.180 af

Plug-Flow detention time= 80.2 min calculated for 0.430 af (100% of inflow)
Center-of-Mass det. time= 80.8 min ( 869.2 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.433 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 0.866 0.433 0.433
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert L=80.0' Ke= 0.500

Inlet / Outlet Invert= 272.50' / 263.90' S=0.1075"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.46 cfs @ 12.16 hrs HW=273.14" TW=265.12" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.46 cfs @ 2.73 fps)
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Pond 7R: 12-Inch Drainage
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Hydrograph for Pond 7R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.01 0.000 272.53 0.00 0.000
10.00 0.16 0.010 272.65 0.10 0.017
15.00 0.20 0.052 272.85 0.49 0.299
20.00 0.09 0.011 272.66 0.11 0.393
25.00 0.00 0.004 272.59 0.04 0.427
30.00 0.00 0.000 272.51 0.00 0.430
35.00 0.00 0.000 272.50 0.00 0.430
40.00 0.00 0.000 272.50 0.00 0.430
45.00 0.00 0.000 272.50 0.00 0.430
50.00 0.00 0.000 272.50 0.00 0.430
55.00 0.00 0.000 272.50 0.00 0.430
60.00 0.00 0.000 272.50 0.00 0.430
65.00 0.00 0.000 272.50 0.00 0.430
70.00 0.00 0.000 272.50 0.00 0.430
75.00 0.00 0.000 272.50 0.00 0.430
80.00 0.00 0.000 272.50 0.00 0.430
85.00 0.00 0.000 272.50 0.00 0.430
90.00 0.00 0.000 272.50 0.00 0.430
95.00 0.00 0.000 272.50 0.00 0.430
100.00 0.00 0.000 272.50 0.00 0.430
105.00 0.00 0.000 272.50 0.00 0.430
110.00 0.00 0.000 272.50 0.00 0.430
115.00 0.00 0.000 272.50 0.00 0.430
120.00 0.00 0.000 272.50 0.00 0.430
125.00 0.00 0.000 272.50 0.00 0.430
130.00 0.00 0.000 272.50 0.00 0.430
135.00 0.00 0.000 272.50 0.00 0.430
140.00 0.00 0.000 272.50 0.00 0.430
145.00 0.00 0.000 272.50 0.00 0.430
150.00 0.00 0.000 272.50 0.00 0.430
155.00 0.00 0.000 272.50 0.00 0.430
160.00 0.00 0.000 272.50 0.00 0.430
165.00 0.00 0.000 272.50 0.00 0.430
170.00 0.00 0.000 272.50 0.00 0.430
175.00 0.00 0.000 272.50 0.00 0.430
180.00 0.00 0.000 272.50 0.00 0.430
185.00 0.00 0.000 272.50 0.00 0.430
190.00 0.00 0.000 272.50 0.00 0.430
195.00 0.00 0.000 272.50 0.00 0.430
200.00 0.00 0.000 272.50 0.00 0.430
205.00 0.00 0.000 272.50 0.00 0.430
210.00 0.00 0.000 272.50 0.00 0.430
215.00 0.00 0.000 272.50 0.00 0.430
220.00 0.00 0.000 272.50 0.00 0.430
225.00 0.00 0.000 272.50 0.00 0.430
230.00 0.00 0.000 272.50 0.00 0.430
235.00 0.00 0.000 272.50 0.00 0.430

240.00 0.00 0.000 272.50 0.00 0.430
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Stage-Area-Storage for Pond 7R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.450 0.117
272.51 0.009 0.000 273.03 0.459 0.122
272.52 0.017 0.000 273.04 0.468 0.126
272.53 0.026 0.000 273.05 0.476 0.131
272.54 0.035 0.001 273.06 0.485 0.136
272.55 0.043 0.001 273.07 0.494 0.141
272.56 0.052 0.002 273.08 0.502 0.146
272.57 0.061 0.002 273.09 0.511 0.151
272.58 0.069 0.003 273.10 0.520 0.156
272.59 0.078 0.004 273.11 0.528 0.161
272.60 0.087 0.004 273.12 0.537 0.166
272.61 0.095 0.005 273.13 0.546 0.172
272.62 0.104 0.006 273.14 0.554 0.177
272.63 0.113 0.007 273.15 0.563 0.183
272.64 0.121 0.008 273.16 0.572 0.189
272.65 0.130 0.010 273.17 0.580 0.194
272.66 0.139 0.011 273.18 0.589 0.200
272.67 0.147 0.013 273.19 0.598 0.206
272.68 0.156 0.014 273.20 0.606 0.212
272.69 0.165 0.016 273.21 0.615 0.218
272.70 0.173 0.017 273.22 0.624 0.224
272.71 0.182 0.019 273.23 0.632 0.231
272.72 0.191 0.021 273.24 0.641 0.237
272.73 0.199 0.023 273.25 0.650 0.244
272.74 0.208 0.025 273.26 0.658 0.250
272.75 0.216 0.027 273.27 0.667 0.257
272.76 0.225 0.029 273.28 0.675 0.263
272.77 0.234 0.032 273.29 0.684 0.270
272.78 0.242 0.034 273.30 0.693 0.277
272.79 0.251 0.036 273.31 0.701 0.284
272.80 0.260 0.039 273.32 0.710 0.291
272.81 0.268 0.042 273.33 0.719 0.298
272.82 0.277 0.044 273.34 0.727 0.306
272.83 0.286 0.047 273.35 0.736 0.313
272.84 0.294 0.050 273.36 0.745 0.320
272.85 0.303 0.053 273.37 0.753 0.328
272.86 0.312 0.056 273.38 0.762 0.335
272.87 0.320 0.059 273.39 0.771 0.343
272.88 0.329 0.063 273.40 0.779 0.351
272.89 0.338 0.066 273.41 0.788 0.359
272.90 0.346 0.069 273.42 0.797 0.366
272.91 0.355 0.073 273.43 0.805 0.375
272.92 0.364 0.076 273.44 0.814 0.383
272.93 0.372 0.080 273.45 0.823 0.391
272.94 0.381 0.084 273.46 0.831 0.399
272.95 0.390 0.088 273.47 0.840 0.407
272.96 0.398 0.092 273.48 0.849 0.416
272.97 0.407 0.096 273.49 0.857 0.424
272.98 0.416 0.100 273.50 0.866 0.433
272.99 0.424 0.104
273.00 0.433 0.108
273.01 0.442 0.113
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Summary for Pond 8P: Man-Hole 4

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=259.34' @ 12.01 hrs Surf.Area= 13 sf Storage= 24 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.3 - 909.2)

Volume Invert Avail.Storage Storage Description

#1 257.46' 110 cf 4.00'D x 8.72'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 257.46' 24.0" Round Culvert

L=97.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 257.46' / 256.61' S=0.0088'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=12.61 cfs @ 12.00 hrs HW=259.34' TW=258.31' (Dynamic Tailwater)
1=Culvert (Outlet Controls 12.61 cfs @ 5.34 fps)

Pond 8P: Man-Hole 4
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Pond 8P: Man-Hole 4
Stage-Discharge
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Hydrograph for Pond 8P: Man-Hole 4

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 257.46 0.00 0.000
5.00 0.03 1 257.53 0.03 0.001
10.00 0.74 4 257.81 0.74 0.119
15.00 4.72 12 258.44 4.72 2.340
20.00 1.38 6 257.95 1.38 3.417
25.00 0.45 3 257.73 0.46 3.805
30.00 0.04 1 257.54 0.04 3.872
35.00 0.00 0 257.49 0.00 3.878
40.00 0.00 0 257.47 0.00 3.879
45.00 0.00 0 257.46 0.00 3.879
50.00 0.00 0 257.46 0.00 3.879
55.00 0.00 0 257.46 0.00 3.879
60.00 0.00 0 257.46 0.00 3.879
65.00 0.00 0 257.46 0.00 3.879
70.00 0.00 0 257.46 0.00 3.879
75.00 0.00 0 257.46 0.00 3.879
80.00 0.00 0 257.46 0.00 3.879
85.00 0.00 0 257.46 0.00 3.879
90.00 0.00 0 257.46 0.00 3.879
95.00 0.00 0 257.46 0.00 3.879
100.00 0.00 0 257.46 0.00 3.879
105.00 0.00 0 257.46 0.00 3.879
110.00 0.00 0 257.46 0.00 3.879
115.00 0.00 0 257.46 0.00 3.879
120.00 0.00 0 257.46 0.00 3.879
125.00 0.00 0 257.46 0.00 3.879
130.00 0.00 0 257.46 0.00 3.879
135.00 0.00 0 257.46 0.00 3.879
140.00 0.00 0 257.46 0.00 3.879
145.00 0.00 0 257.46 0.00 3.879
150.00 0.00 0 257.46 0.00 3.879
155.00 0.00 0 257.46 0.00 3.879
160.00 0.00 0 257.46 0.00 3.879
165.00 0.00 0 257.46 0.00 3.879
170.00 0.00 0 257.46 0.00 3.879
175.00 0.00 0 257.46 0.00 3.879
180.00 0.00 0 257.46 0.00 3.879
185.00 0.00 0 257.46 0.00 3.879
190.00 0.00 0 257.46 0.00 3.879
195.00 0.00 0 257.46 0.00 3.879
200.00 0.00 0 257.46 0.00 3.879
205.00 0.00 0 257.46 0.00 3.879
210.00 0.00 0 257.46 0.00 3.879
215.00 0.00 0 257.46 0.00 3.879
220.00 0.00 0 257.46 0.00 3.879
225.00 0.00 0 257.46 0.00 3.879
230.00 0.00 0 257.46 0.00 3.879
235.00 0.00 0 257.46 0.00 3.879
240.00 0.00 0 257.46 0.00 3.879
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Stage-Area-Storage for Pond 8P: Man-Hole 4

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
257.46 0 262.66 65
257.56 1 262.76 67
257.66 3 262.86 68
257.76 4 262.96 69
257.86 5 263.06 70
257.96 6 263.16 72
258.06 8 263.26 73
258.16 9 263.36 74
258.26 10 263.46 75
258.36 11 263.56 77
258.46 13 263.66 78
258.56 14 263.76 79
258.66 15 263.86 80
258.76 16 263.96 82
258.86 18 264.06 83
258.96 19 264.16 84
259.06 20 264.26 85
259.16 21 264.36 87
259.26 23 264.46 88
259.36 24 264.56 89
259.46 25 264.66 90
259.56 26 264.76 92
259.66 28 264.86 93
259.76 29 264.96 94
259.86 30 265.06 96
259.96 31 265.16 97
260.06 33 265.26 98
260.16 34 265.36 99
260.26 35 265.46 101
260.36 36 265.56 102
260.46 38 265.66 103
260.56 39 265.76 104
260.66 40 265.86 106
260.76 41 265.96 107
260.86 43 266.06 108
260.96 44 266.16 109
261.06 45
261.16 46
261.26 48
261.36 49
261.46 50
261.56 52
261.66 53
261.76 54
261.86 55
261.96 57
262.06 58
262.16 59
262.26 60
262.36 62
262.46 63
262.56 64
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Summary for Pond 8R: 12-Inch Drainage

Inflow Area = 1.670 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 16.61 cfs @ 11.97 hrs, Volume= 0.830 af

Outflow = 1.66 cfs @ 12.38 hrs, Volume= 0.830 af, Atten=90%, Lag= 24.5 min
Primary = 1.66 cfs @ 12.38 hrs, Volume= 0.830 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.20' @ 12.38 hrs Surf.Area= 1.163 ac Storage= 0.405 af

Plug-Flow detention time= 159.9 min calculated for 0.830 af (100% of inflow)
Center-of-Mass det. time= 160.3 min ( 948.7 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.835 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.670 0.835 0.835
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 264.21' S=0.1036 "/ Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.66 cfs @ 12.38 hrs HW=273.20" TW=265.32" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.66 cfs @ 2.84 fps)
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Pond 8R: 12-Inch Drainage
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Hydrograph for Pond 8R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.03 0.001 272.53 0.01 0.000
10.00 0.30 0.029 272.68 0.15 0.024
15.00 0.38 0.244 273.04 1.09 0.432
20.00 0.17 0.075 272.80 0.37 0.704
25.00 0.00 0.026 272.68 0.13 0.804
30.00 0.00 0.003 272.56 0.02 0.827
35.00 0.00 0.000 272.52 0.00 0.829
40.00 0.00 0.000 272.51 0.00 0.830
45.00 0.00 0.000 272.50 0.00 0.830
50.00 0.00 0.000 272.50 0.00 0.830
55.00 0.00 0.000 272.50 0.00 0.830
60.00 0.00 0.000 272.50 0.00 0.830
65.00 0.00 0.000 272.50 0.00 0.830
70.00 0.00 0.000 272.50 0.00 0.830
75.00 0.00 0.000 272.50 0.00 0.830
80.00 0.00 0.000 272.50 0.00 0.830
85.00 0.00 0.000 272.50 0.00 0.830
90.00 0.00 0.000 272.50 0.00 0.830
95.00 0.00 0.000 272.50 0.00 0.830
100.00 0.00 0.000 272.50 0.00 0.830
105.00 0.00 0.000 272.50 0.00 0.830
110.00 0.00 0.000 272.50 0.00 0.830
115.00 0.00 0.000 272.50 0.00 0.830
120.00 0.00 0.000 272.50 0.00 0.830
125.00 0.00 0.000 272.50 0.00 0.830
130.00 0.00 0.000 272.50 0.00 0.830
135.00 0.00 0.000 272.50 0.00 0.830
140.00 0.00 0.000 272.50 0.00 0.830
145.00 0.00 0.000 272.50 0.00 0.830
150.00 0.00 0.000 272.50 0.00 0.830
155.00 0.00 0.000 272.50 0.00 0.830
160.00 0.00 0.000 272.50 0.00 0.830
165.00 0.00 0.000 272.50 0.00 0.830
170.00 0.00 0.000 272.50 0.00 0.830
175.00 0.00 0.000 272.50 0.00 0.830
180.00 0.00 0.000 272.50 0.00 0.830
185.00 0.00 0.000 272.50 0.00 0.830
190.00 0.00 0.000 272.50 0.00 0.830
195.00 0.00 0.000 272.50 0.00 0.830
200.00 0.00 0.000 272.50 0.00 0.830
205.00 0.00 0.000 272.50 0.00 0.830
210.00 0.00 0.000 272.50 0.00 0.830
215.00 0.00 0.000 272.50 0.00 0.830
220.00 0.00 0.000 272.50 0.00 0.830
225.00 0.00 0.000 272.50 0.00 0.830
230.00 0.00 0.000 272.50 0.00 0.830
235.00 0.00 0.000 272.50 0.00 0.830

240.00 0.00 0.000 272.50 0.00 0.830







Robinson Ash Pond Existing Type Il 24-hr 50 year Rainfall=7.74"
Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 102

Stage-Area-Storage for Pond 8R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.868 0.226
272.51 0.017 0.000 273.03 0.885 0.235
272.52 0.033 0.000 273.04 0.902 0.243
272.53 0.050 0.001 273.05 0.919 0.253
272.54 0.067 0.001 273.06 0.935 0.262
272.55 0.084 0.002 273.07 0.952 0.271
272.56 0.100 0.003 273.08 0.969 0.281
272.57 0.117 0.004 273.09 0.985 0.291
272.58 0.134 0.005 273.10 1.002 0.301
272.59 0.150 0.007 273.11 1.019 0.311
272.60 0.167 0.008 273.12 1.035 0.321
272.61 0.184 0.010 273.13 1.052 0.331
272.62 0.200 0.012 273.14 1.069 0.342
272.63 0.217 0.014 273.15 1.085 0.353
272.64 0.234 0.016 273.16 1.102 0.364
272.65 0.250 0.019 273.17 1.119 0.375
272.66 0.267 0.021 273.18 1.136 0.386
272.67 0.284 0.024 273.19 1.152 0.398
272.68 0.301 0.027 273.20 1.169 0.409
272.69 0.317 0.030 273.21 1.186 0.421
272.70 0.334 0.033 273.22 1.202 0.433
272.71 0.351 0.037 273.23 1.219 0.445
272.72 0.367 0.040 273.24 1.236 0.457
272.73 0.384 0.044 273.25 1.252 0.470
272.74 0.401 0.048 273.26 1.269 0.482
272.75 0.417 0.052 273.27 1.286 0.495
272.76 0.434 0.056 273.28 1.303 0.508
272.77 0.451 0.061 273.29 1.319 0.521
272.78 0.468 0.065 273.30 1.336 0.534
272.79 0.484 0.070 273.31 1.353 0.548
272.80 0.501 0.075 273.32 1.369 0.561
272.81 0.518 0.080 273.33 1.386 0.575
272.82 0.534 0.086 273.34 1.403 0.589
272.83 0.551 0.091 273.35 1.420 0.603
272.84 0.568 0.097 273.36 1.436 0.618
272.85 0.585 0.102 273.37 1.453 0.632
272.86 0.601 0.108 273.38 1.470 0.647
272.87 0.618 0.114 273.39 1.486 0.661
272.88 0.635 0.121 273.40 1.503 0.676
272.89 0.651 0.127 273.41 1.520 0.691
272.90 0.668 0.134 273.42 1.536 0.707
272.91 0.685 0.140 273.43 1.553 0.722
272.92 0.701 0.147 273.44 1.570 0.738
272.93 0.718 0.154 273.45 1.586 0.754
272.94 0.735 0.162 273.46 1.603 0.770
272.95 0.751 0.169 273.47 1.620 0.786
272.96 0.768 0.177 273.48 1.637 0.802
272.97 0.785 0.184 273.49 1.653 0.818
272.98 0.802 0.192 273.50 1.670 0.835
272.99 0.818 0.200
273.00 0.835 0.209
273.01 0.852 0.217
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Summary for Pond 9P: Drop Inlet 2

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=263.44' @ 12.01 hrs Surf.Area= 13 sf Storage= 22 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.2 - 909.2)

Volume Invert Avail.Storage Storage Description

#1 261.72' 108 cf 4.00'D x 8.58'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 261.72' 24.0" Round Culvert

L=437.0' RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 261.72' / 257.46' S=0.0097 '/' Cc= 0.900
n= 0.015 Concrete sewer w/manholes & inlets, Flow Area= 3.14 sf

Primary OutFlow Max=12.63 cfs @ 12.00 hrs HW=263.43' TW=259.34' (Dynamic Tailwater)
1=Culvert (Outlet Controls 12.63 cfs @ 5.92 fps)

Pond 9P: Drop Inlet 2
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Pond 9P: Drop Inlet 2
Stage-Discharge
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Hydrograph for Pond 9P: Drop Inlet 2

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 261.72 0.00 0.000
5.00 0.03 1 261.80 0.03 0.001
10.00 0.74 5 262.08 0.74 0.119
15.00 4.72 12 262.65 4.72 2.341
20.00 1.38 6 262.21 1.38 3.417
25.00 0.45 4 262.00 0.45 3.806
30.00 0.04 1 261.81 0.04 3.872
35.00 0.00 0 261.75 0.00 3.878
40.00 0.00 0 261.73 0.00 3.879
45.00 0.00 0 261.72 0.00 3.879
50.00 0.00 0 261.72 0.00 3.879
55.00 0.00 0 261.72 0.00 3.879
60.00 0.00 0 261.72 0.00 3.879
65.00 0.00 0 261.72 0.00 3.879
70.00 0.00 0 261.72 0.00 3.879
75.00 0.00 0 261.72 0.00 3.879
80.00 0.00 0 261.72 0.00 3.879
85.00 0.00 0 261.72 0.00 3.879
90.00 0.00 0 261.72 0.00 3.879
95.00 0.00 0 261.72 0.00 3.879
100.00 0.00 0 261.72 0.00 3.879
105.00 0.00 0 261.72 0.00 3.879
110.00 0.00 0 261.72 0.00 3.879
115.00 0.00 0 261.72 0.00 3.879
120.00 0.00 0 261.72 0.00 3.879
125.00 0.00 0 261.72 0.00 3.879
130.00 0.00 0 261.72 0.00 3.879
135.00 0.00 0 261.72 0.00 3.879
140.00 0.00 0 261.72 0.00 3.879
145.00 0.00 0 261.72 0.00 3.879
150.00 0.00 0 261.72 0.00 3.879
155.00 0.00 0 261.72 0.00 3.879
160.00 0.00 0 261.72 0.00 3.879
165.00 0.00 0 261.72 0.00 3.879
170.00 0.00 0 261.72 0.00 3.879
175.00 0.00 0 261.72 0.00 3.879
180.00 0.00 0 261.72 0.00 3.879
185.00 0.00 0 261.72 0.00 3.879
190.00 0.00 0 261.72 0.00 3.879
195.00 0.00 0 261.72 0.00 3.879
200.00 0.00 0 261.72 0.00 3.879
205.00 0.00 0 261.72 0.00 3.879
210.00 0.00 0 261.72 0.00 3.879
215.00 0.00 0 261.72 0.00 3.879
220.00 0.00 0 261.72 0.00 3.879
225.00 0.00 0 261.72 0.00 3.879
230.00 0.00 0 261.72 0.00 3.879
235.00 0.00 0 261.72 0.00 3.879
240.00 0.00 0 261.72 0.00 3.879
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Stage-Area-Storage for Pond 9P: Drop Inlet 2

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
261.72 0 266.92 65
261.82 1 267.02 67
261.92 3 267.12 68
262.02 4 267.22 69
262.12 5 267.32 70
262.22 6 267.42 72
262.32 8 267.52 73
262.42 9 267.62 74
262.52 10 267.72 75
262.62 11 267.82 77
262.72 13 267.92 78
262.82 14 268.02 79
262.92 15 268.12 80
263.02 16 268.22 82
263.12 18 268.32 83
263.22 19 268.42 84
263.32 20 268.52 85
263.42 21 268.62 87
263.52 23 268.72 88
263.62 24 268.82 89
263.72 25 268.92 90
263.82 26 269.02 92
263.92 28 269.12 93
264.02 29 269.22 94
264.12 30 269.32 96
264.22 31 269.42 97
264.32 33 269.52 98
264.42 34 269.62 99
264.52 35 269.72 101
264.62 36 269.82 102
264.72 38 269.92 103
264.82 39 270.02 104
264.92 40 270.12 106
265.02 41 270.22 107
265.12 43
265.22 44
265.32 45
265.42 46
265.52 48
265.62 49
265.72 50
265.82 52
265.92 53
266.02 54
266.12 55
266.22 57
266.32 58
266.42 59
266.52 60
266.62 62
266.72 63
266.82 64
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Summary for Pond 9R: 12-Inch Drainage

Inflow Area = 1.402 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 13.94 cfs @ 11.97 hrs, Volume= 0.697 af

Outflow = 1.61cfs@ 12.29 hrs, Volume= 0.697 af, Atten=88%, Lag= 19.0 min
Primary = 1.61cfs@ 12.29 hrs, Volume= 0.697 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.18' @ 12.29 hrs Surf.Area= 0.957 ac Storage= 0.327 af

Plug-Flow detention time= 133.0 min calculated for 0.697 af (100% of inflow)
Center-of-Mass det. time= 133.5 min ( 921.9 - 788.4)

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.701 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.402 0.701 0.701
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert L=80.0' Ke= 0.500

Inlet / Outlet Invert= 272.50' / 264.86' S=0.0955"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.61 cfs @ 12.29 hrs HW=273.18" TW=265.61" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.61 cfs @ 2.81 fps)
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Flow (cfs)

Elevation (feet)

Pond 9R: 12-Inch Drainage
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Hydrograph for Pond 9R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.02 0.001 272.53 0.01 0.000
10.00 0.25 0.022 272.68 0.13 0.022
15.00 0.32 0.170 272.99 0.92 0.398
20.00 0.14 0.044 272.75 0.26 0.610
25.00 0.00 0.015 272.64 0.09 0.682
30.00 0.00 0.001 272.54 0.01 0.696
35.00 0.00 0.000 272.51 0.00 0.697
40.00 0.00 0.000 272.50 0.00 0.697
45.00 0.00 0.000 272.50 0.00 0.697
50.00 0.00 0.000 272.50 0.00 0.697
55.00 0.00 0.000 272.50 0.00 0.697
60.00 0.00 0.000 272.50 0.00 0.697
65.00 0.00 0.000 272.50 0.00 0.697
70.00 0.00 0.000 272.50 0.00 0.697
75.00 0.00 0.000 272.50 0.00 0.697
80.00 0.00 0.000 272.50 0.00 0.697
85.00 0.00 0.000 272.50 0.00 0.697
90.00 0.00 0.000 272.50 0.00 0.697
95.00 0.00 0.000 272.50 0.00 0.697
100.00 0.00 0.000 272.50 0.00 0.697
105.00 0.00 0.000 272.50 0.00 0.697
110.00 0.00 0.000 272.50 0.00 0.697
115.00 0.00 0.000 272.50 0.00 0.697
120.00 0.00 0.000 272.50 0.00 0.697
125.00 0.00 0.000 272.50 0.00 0.697
130.00 0.00 0.000 272.50 0.00 0.697
135.00 0.00 0.000 272.50 0.00 0.697
140.00 0.00 0.000 272.50 0.00 0.697
145.00 0.00 0.000 272.50 0.00 0.697
150.00 0.00 0.000 272.50 0.00 0.697
155.00 0.00 0.000 272.50 0.00 0.697
160.00 0.00 0.000 272.50 0.00 0.697
165.00 0.00 0.000 272.50 0.00 0.697
170.00 0.00 0.000 272.50 0.00 0.697
175.00 0.00 0.000 272.50 0.00 0.697
180.00 0.00 0.000 272.50 0.00 0.697
185.00 0.00 0.000 272.50 0.00 0.697
190.00 0.00 0.000 272.50 0.00 0.697
195.00 0.00 0.000 272.50 0.00 0.697
200.00 0.00 0.000 272.50 0.00 0.697
205.00 0.00 0.000 272.50 0.00 0.697
210.00 0.00 0.000 272.50 0.00 0.697
215.00 0.00 0.000 272.50 0.00 0.697
220.00 0.00 0.000 272.50 0.00 0.697
225.00 0.00 0.000 272.50 0.00 0.697
230.00 0.00 0.000 272.50 0.00 0.697
235.00 0.00 0.000 272.50 0.00 0.697

240.00 0.00 0.000 272.50 0.00 0.697
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Stage-Area-Storage for Pond 9R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.729 0.190
272.51 0.014 0.000 273.03 0.743 0.197
272.52 0.028 0.000 273.04 0.757 0.204
272.53 0.042 0.001 273.05 0.771 0.212
272.54 0.056 0.001 273.06 0.785 0.220
272.55 0.070 0.002 273.07 0.799 0.228
272.56 0.084 0.003 273.08 0.813 0.236
272.57 0.098 0.003 273.09 0.827 0.244
272.58 0.112 0.004 273.10 0.841 0.252
272.59 0.126 0.006 273.11 0.855 0.261
272.60 0.140 0.007 273.12 0.869 0.269
272.61 0.154 0.008 273.13 0.883 0.278
272.62 0.168 0.010 273.14 0.897 0.287
272.63 0.182 0.012 273.15 0.911 0.296
272.64 0.196 0.014 273.16 0.925 0.305
272.65 0.210 0.016 273.17 0.939 0.315
272.66 0.224 0.018 273.18 0.953 0.324
272.67 0.238 0.020 273.19 0.967 0.334
272.68 0.252 0.023 273.20 0.981 0.343
272.69 0.266 0.025 273.21 0.995 0.353
272.70 0.280 0.028 273.22 1.009 0.363
272.71 0.294 0.031 273.23 1.023 0.374
272.72 0.308 0.034 273.24 1.037 0.384
272.73 0.322 0.037 273.25 1.052 0.394
272.74 0.336 0.040 273.26 1.066 0.405
272.75 0.351 0.044 273.27 1.080 0.416
272.76 0.365 0.047 273.28 1.094 0.426
272.77 0.379 0.051 273.29 1.108 0.437
272.78 0.393 0.055 273.30 1.122 0.449
272.79 0.407 0.059 273.31 1.136 0.460
272.80 0.421 0.063 273.32 1.150 0.471
272.81 0.435 0.067 273.33 1.164 0.483
272.82 0.449 0.072 273.34 1.178 0.495
272.83 0.463 0.076 273.35 1.192 0.506
272.84 0.477 0.081 273.36 1.206 0.518
272.85 0.491 0.086 273.37 1.220 0.531
272.86 0.505 0.091 273.38 1.234 0.543
272.87 0.519 0.096 273.39 1.248 0.555
272.88 0.533 0.101 273.40 1.262 0.568
272.89 0.547 0.107 273.41 1.276 0.580
272.90 0.561 0.112 273.42 1.290 0.593
272.91 0.575 0.118 273.43 1.304 0.606
272.92 0.589 0.124 273.44 1.318 0.619
272.93 0.603 0.130 273.45 1.332 0.633
272.94 0.617 0.136 273.46 1.346 0.646
272.95 0.631 0.142 273.47 1.360 0.660
272.96 0.645 0.148 273.48 1.374 0.673
272.97 0.659 0.155 273.49 1.388 0.687
272.98 0.673 0.162 273.50 1.402 0.701
272.99 0.687 0.168
273.00 0.701 0.175
273.01 0.715 0.182
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Summary for Pond 10P: Drop Inlet 3

Inflow Area = 6.510 ac, 0.00% Impervious, Inflow Depth = 5.66" for 50 year event
Inflow = 10.53 cfs @ 12.00 hrs, Volume= 3.068 af

Outflow = 10.53 cfs @ 12.00 hrs, Volume= 3.068 af, Atten= 0%, Lag= 0.0 min
Primary = 10.53 cfs @ 12.00 hrs, Volume= 3.068 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=264.45' @ 12.01 hrs Surf.Area= 13 sf Storage= 22 cf

Plug-Flow detention time= 0.1 min calculated for 3.068 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 902.9 - 902.9)

Volume Invert Avail.Storage Storage Description
#1 262.69' 97 cf  4.00'D x 7.75'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 262.69' 24.0" Round Culvert

L=98.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 262.69' / 261.97' S= 0.0073'/* Cc= 0.900
n= 0.015 Concrete sewer w/manholes & inlets, Flow Area= 3.14 sf

Primary OutFlow Max=10.48 cfs @ 12.00 hrs HW=264.44' TW=263.43' (Dynamic Tailwater)
1=Culvert (Outlet Controls 10.48 cfs @ 4.79 fps)

Pond 10P: Drop Inlet 3
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Pond 10P: Drop Inlet 3
Stage-Discharge
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Hydrograph for Pond 10P: Drop Inlet 3

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 262.69 0.00 0.000
5.00 0.02 1 262.76 0.02 0.001
10.00 0.60 4 263.04 0.60 0.097
15.00 3.68 11 263.59 3.68 1.895
20.00 1.05 6 263.15 1.05 2.718
25.00 0.34 3 262.96 0.34 3.015
30.00 0.02 1 262.77 0.02 3.064
35.00 0.00 0 262.72 0.00 3.068
40.00 0.00 0 262.70 0.00 3.068
45.00 0.00 0 262.69 0.00 3.068
50.00 0.00 0 262.69 0.00 3.068
55.00 0.00 0 262.69 0.00 3.068
60.00 0.00 0 262.69 0.00 3.068
65.00 0.00 0 262.69 0.00 3.068
70.00 0.00 0 262.69 0.00 3.068
75.00 0.00 0 262.69 0.00 3.068
80.00 0.00 0 262.69 0.00 3.068
85.00 0.00 0 262.69 0.00 3.068
90.00 0.00 0 262.69 0.00 3.068
95.00 0.00 0 262.69 0.00 3.068
100.00 0.00 0 262.69 0.00 3.068
105.00 0.00 0 262.69 0.00 3.068
110.00 0.00 0 262.69 0.00 3.068
115.00 0.00 0 262.69 0.00 3.068
120.00 0.00 0 262.69 0.00 3.068
125.00 0.00 0 262.69 0.00 3.068
130.00 0.00 0 262.69 0.00 3.068
135.00 0.00 0 262.69 0.00 3.068
140.00 0.00 0 262.69 0.00 3.068
145.00 0.00 0 262.69 0.00 3.068
150.00 0.00 0 262.69 0.00 3.068
155.00 0.00 0 262.69 0.00 3.068
160.00 0.00 0 262.69 0.00 3.068
165.00 0.00 0 262.69 0.00 3.068
170.00 0.00 0 262.69 0.00 3.068
175.00 0.00 0 262.69 0.00 3.068
180.00 0.00 0 262.69 0.00 3.068
185.00 0.00 0 262.69 0.00 3.068
190.00 0.00 0 262.69 0.00 3.068
195.00 0.00 0 262.69 0.00 3.068
200.00 0.00 0 262.69 0.00 3.068
205.00 0.00 0 262.69 0.00 3.068
210.00 0.00 0 262.69 0.00 3.068
215.00 0.00 0 262.69 0.00 3.068
220.00 0.00 0 262.69 0.00 3.068
225.00 0.00 0 262.69 0.00 3.068
230.00 0.00 0 262.69 0.00 3.068
235.00 0.00 0 262.69 0.00 3.068
240.00 0.00 0 262.69 0.00 3.068
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Stage-Area-Storage for Pond 10P: Drop Inlet 3

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
262.69 0 267.89 65
262.79 1 267.99 67
262.89 3 268.09 68
262.99 4 268.19 69
263.09 5 268.29 70
263.19 6 268.39 72
263.29 8 268.49 73
263.39 9 268.59 74
263.49 10 268.69 75
263.59 11 268.79 77
263.69 13 268.89 78
263.79 14 268.99 79
263.89 15 269.09 80
263.99 16 269.19 82
264.09 18 269.29 83
264.19 19 269.39 84
264.29 20 269.49 85
264.39 21 269.59 87
264.49 23 269.69 88
264.59 24 269.79 89
264.69 25 269.89 90
264.79 26 269.99 92
264.89 28 270.09 93
264.99 29 270.19 94
265.09 30 270.29 96
265.19 31 270.39 97
265.29 33
265.39 34
265.49 35
265.59 36
265.69 38
265.79 39
265.89 40
265.99 41
266.09 43
266.19 44
266.29 45
266.39 46
266.49 48
266.59 49
266.69 50
266.79 52
266.89 53
266.99 54
267.09 55
267.19 57
267.29 58
267.39 59
267.49 60
267.59 62
267.69 63
267.79 64
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Summary for Pond 11P: Drop Inlet 4

Inflow Area = 5.357 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 8.43 cfs @ 12.00 hrs, Volume= 2.529 af

Outflow = 8.43 cfs @ 12.00 hrs, Volume= 2.529 af, Atten= 0%, Lag= 0.0 min
Primary = 8.43 cfs @ 12.00 hrs, Volume= 2.529 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.04' @ 12.01 hrs Surf.Area= 0.000 ac Storage= 0.001 af

Plug-Flow detention time= 0.1 min calculated for 2.529 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 907.9 - 907.8)

Volume Invert  Avail.Storage Storage Description

#1 263.28' 0.002 af 4.00'D x 8.63'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 263.28' 24.0" Round Culvert

L=110.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 263.28' / 262.74' S=0.0049 '/ Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=8.35 cfs @ 12.00 hrs HW=265.03'" TW=264.44" (Dynamic Tailwater)
1=Culvert (Outlet Controls 8.35 cfs @ 3.81 fps)

Pond 11P: Drop Inlet 4
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Elevation (feet)

Pond 11P: Drop Inlet 4
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Hydrograph for Pond 11P: Drop Inlet 4

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 263.28 0.00 0.000
5.00 0.02 0.000 263.35 0.02 0.001
10.00 0.48 0.000 263.61 0.48 0.078
15.00 3.04 0.000 264.18 3.05 1.536
20.00 0.89 0.000 263.73 0.89 2.229
25.00 0.29 0.000 263.54 0.29 2.482
30.00 0.02 0.000 263.36 0.02 2.525
35.00 0.00 0.000 263.31 0.00 2.529
40.00 0.00 0.000 263.29 0.00 2.529
45.00 0.00 0.000 263.28 0.00 2.529
50.00 0.00 0.000 263.28 0.00 2.529
55.00 0.00 0.000 263.28 0.00 2.529
60.00 0.00 0.000 263.28 0.00 2.529
65.00 0.00 0.000 263.28 0.00 2.529
70.00 0.00 0.000 263.28 0.00 2.529
75.00 0.00 0.000 263.28 0.00 2.529
80.00 0.00 0.000 263.28 0.00 2.529
85.00 0.00 0.000 263.28 0.00 2.529
90.00 0.00 0.000 263.28 0.00 2.529
95.00 0.00 0.000 263.28 0.00 2.529
100.00 0.00 0.000 263.28 0.00 2.529
105.00 0.00 0.000 263.28 0.00 2.529
110.00 0.00 0.000 263.28 0.00 2.529
115.00 0.00 0.000 263.28 0.00 2.529
120.00 0.00 0.000 263.28 0.00 2.529
125.00 0.00 0.000 263.28 0.00 2.529
130.00 0.00 0.000 263.28 0.00 2.529
135.00 0.00 0.000 263.28 0.00 2.529
140.00 0.00 0.000 263.28 0.00 2.529
145.00 0.00 0.000 263.28 0.00 2.529
150.00 0.00 0.000 263.28 0.00 2.529
155.00 0.00 0.000 263.28 0.00 2.529
160.00 0.00 0.000 263.28 0.00 2.529
165.00 0.00 0.000 263.28 0.00 2.529
170.00 0.00 0.000 263.28 0.00 2.529
175.00 0.00 0.000 263.28 0.00 2.529
180.00 0.00 0.000 263.28 0.00 2.529
185.00 0.00 0.000 263.28 0.00 2.529
190.00 0.00 0.000 263.28 0.00 2.529
195.00 0.00 0.000 263.28 0.00 2.529
200.00 0.00 0.000 263.28 0.00 2.529
205.00 0.00 0.000 263.28 0.00 2.529
210.00 0.00 0.000 263.28 0.00 2.529
215.00 0.00 0.000 263.28 0.00 2.529
220.00 0.00 0.000 263.28 0.00 2.529
225.00 0.00 0.000 263.28 0.00 2.529
230.00 0.00 0.000 263.28 0.00 2.529
235.00 0.00 0.000 263.28 0.00 2.529

240.00 0.00 0.000 263.28 0.00 2.529







Robinson Ash Pond Existing Type Il 24-hr 50 year Rainfall=7.74"
Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 118

Stage-Area-Storage for Pond 11P: Drop Inlet 4

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
263.28 0.000 268.48 0.002
263.38 0.000 268.58 0.002
263.48 0.000 268.68 0.002
263.58 0.000 268.78 0.002
263.68 0.000 268.88 0.002
263.78 0.000 268.98 0.002
263.88 0.000 269.08 0.002
263.98 0.000 269.18 0.002
264.08 0.000 269.28 0.002
264.18 0.000 269.38 0.002
264.28 0.000 269.48 0.002
264.38 0.000 269.58 0.002
264.48 0.000 269.68 0.002
264.58 0.000 269.78 0.002
264.68 0.000 269.88 0.002
264.78 0.000 269.98 0.002
264.88 0.000 270.08 0.002
264.98 0.000 270.18 0.002
265.08 0.001 270.28 0.002
265.18 0.001 270.38 0.002
265.28 0.001 270.48 0.002
265.38 0.001 270.58 0.002
265.48 0.001 270.68 0.002
265.58 0.001 270.78 0.002
265.68 0.001 270.88 0.002
265.78 0.001 270.98 0.002
265.88 0.001 271.08 0.002
265.98 0.001 271.18 0.002
266.08 0.001 271.28 0.002
266.18 0.001 271.38 0.002
266.28 0.001 271.48 0.002
266.38 0.001 271.58 0.002
266.48 0.001 271.68 0.002
266.58 0.001 271.78 0.002
266.68 0.001 271.88 0.002
266.78 0.001
266.88 0.001
266.98 0.001
267.08 0.001
267.18 0.001
267.28 0.001
267.38 0.001
267.48 0.001
267.58 0.001
267.68 0.001
267.78 0.001
267.88 0.001
267.98 0.001
268.08 0.001
268.18 0.001
268.28 0.001
268.38 0.001
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Summary for Pond 12P: Drop Inlet 5

Inflow Area = 4.405 ac, 0.00% Impervious, Inflow Depth = 5.68" for 50 year event
Inflow = 6.54 cfs @ 12.00 hrs, Volume= 2.083 af

Outflow = 6.53 cfs @ 12.00 hrs, Volume= 2.083 af, Atten= 0%, Lag= 0.0 min
Primary = 6.53 cfs @ 12.00 hrs, Volume= 2.083 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.37' @ 12.02 hrs Surf.Area= 0.000 ac Storage= 0.001 af

Plug-Flow detention time= 0.1 min calculated for 2.083 af (100% of inflow)
Center-of-Mass det. time= 0.1 min (917.1 - 917.0)

Volume Invert  Avail.Storage Storage Description

#1 263.60' 0.002 af 4.00'D x 8.23'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 263.60' 24.0" Round Culvert

L=96.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 263.60' / 263.38' S=0.0023 '/ Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=6.38 cfs @ 12.00 hrs HW=265.36' TW=265.03" (Dynamic Tailwater)
1=Culvert (Outlet Controls 6.38 cfs @ 2.90 fps)

Pond 12P: Drop Inlet 5
265|.37- Hydrograph
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Pond 12P: Drop Inlet 5
Stage-Discharge

|— Primaryl

Elevation (feet)
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Hydrograph for Pond 12P: Drop Inlet 5

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 263.60 0.00 0.000
5.00 0.01 0.000 263.67 0.01 0.000
10.00 0.39 0.000 263.94 0.38 0.062
15.00 2.57 0.000 264.53 2.57 1.222
20.00 0.78 0.000 264.07 0.78 1.822
25.00 0.26 0.000 263.88 0.26 2.039
30.00 0.02 0.000 263.69 0.02 2.079
35.00 0.00 0.000 263.63 0.00 2.083
40.00 0.00 0.000 263.61 0.00 2.083
45.00 0.00 0.000 263.60 0.00 2.083
50.00 0.00 0.000 263.60 0.00 2.083
55.00 0.00 0.000 263.60 0.00 2.083
60.00 0.00 0.000 263.60 0.00 2.083
65.00 0.00 0.000 263.60 0.00 2.083
70.00 0.00 0.000 263.60 0.00 2.083
75.00 0.00 0.000 263.60 0.00 2.083
80.00 0.00 0.000 263.60 0.00 2.083
85.00 0.00 0.000 263.60 0.00 2.083
90.00 0.00 0.000 263.60 0.00 2.083
95.00 0.00 0.000 263.60 0.00 2.083
100.00 0.00 0.000 263.60 0.00 2.083
105.00 0.00 0.000 263.60 0.00 2.083
110.00 0.00 0.000 263.60 0.00 2.083
115.00 0.00 0.000 263.60 0.00 2.083
120.00 0.00 0.000 263.60 0.00 2.083
125.00 0.00 0.000 263.60 0.00 2.083
130.00 0.00 0.000 263.60 0.00 2.083
135.00 0.00 0.000 263.60 0.00 2.083
140.00 0.00 0.000 263.60 0.00 2.083
145.00 0.00 0.000 263.60 0.00 2.083
150.00 0.00 0.000 263.60 0.00 2.083
155.00 0.00 0.000 263.60 0.00 2.083
160.00 0.00 0.000 263.60 0.00 2.083
165.00 0.00 0.000 263.60 0.00 2.083
170.00 0.00 0.000 263.60 0.00 2.083
175.00 0.00 0.000 263.60 0.00 2.083
180.00 0.00 0.000 263.60 0.00 2.083
185.00 0.00 0.000 263.60 0.00 2.083
190.00 0.00 0.000 263.60 0.00 2.083
195.00 0.00 0.000 263.60 0.00 2.083
200.00 0.00 0.000 263.60 0.00 2.083
205.00 0.00 0.000 263.60 0.00 2.083
210.00 0.00 0.000 263.60 0.00 2.083
215.00 0.00 0.000 263.60 0.00 2.083
220.00 0.00 0.000 263.60 0.00 2.083
225.00 0.00 0.000 263.60 0.00 2.083
230.00 0.00 0.000 263.60 0.00 2.083
235.00 0.00 0.000 263.60 0.00 2.083

240.00 0.00 0.000 263.60 0.00 2.083
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Stage-Area-Storage for Pond 12P: Drop Inlet 5

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
263.60 0.000 268.80 0.002
263.70 0.000 268.90 0.002
263.80 0.000 269.00 0.002
263.90 0.000 269.10 0.002
264.00 0.000 269.20 0.002
264.10 0.000 269.30 0.002
264.20 0.000 269.40 0.002
264.30 0.000 269.50 0.002
264.40 0.000 269.60 0.002
264.50 0.000 269.70 0.002
264.60 0.000 269.80 0.002
264.70 0.000 269.90 0.002
264.80 0.000 270.00 0.002
264.90 0.000 270.10 0.002
265.00 0.000 270.20 0.002
265.10 0.000 270.30 0.002
265.20 0.000 270.40 0.002
265.30 0.000 270.50 0.002
265.40 0.001 270.60 0.002
265.50 0.001 270.70 0.002
265.60 0.001 270.80 0.002
265.70 0.001 270.90 0.002
265.80 0.001 271.00 0.002
265.90 0.001 271.10 0.002
266.00 0.001 271.20 0.002
266.10 0.001 271.30 0.002
266.20 0.001 271.40 0.002
266.30 0.001 271.50 0.002
266.40 0.001 271.60 0.002
266.50 0.001 271.70 0.002
266.60 0.001 271.80 0.002
266.70 0.001
266.80 0.001
266.90 0.001
267.00 0.001
267.10 0.001
267.20 0.001
267.30 0.001
267.40 0.001
267.50 0.001
267.60 0.001
267.70 0.001
267.80 0.001
267.90 0.001
268.00 0.001
268.10 0.001
268.20 0.001
268.30 0.001
268.40 0.001
268.50 0.001
268.60 0.001
268.70 0.001
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Summary for Pond 13P: Drop Inlet 6

Inflow Area = 3.359 ac, 0.00% Impervious, Inflow Depth = 5.73" for 50 year event
Inflow = 430 cfs @ 12.00 hrs, Volume= 1.604 af

Outflow = 4.30 cfs @ 12.01 hrs, Volume= 1.604 af, Atten= 0%, Lag= 0.1 min
Primary = 4.30cfs @ 12.01 hrs, Volume= 1.604 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.59' @ 12.02 hrs Surf.Area= 0.000 ac Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 1.604 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 932.1 - 932.0)

Volume Invert  Avail.Storage Storage Description

#1 263.99' 0.003 af 4.00'D x 9.13'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 263.99' 24.0" Round Culvert

L= 148.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 263.99' / 263.70" S=0.0020 '/ Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=4.14 cfs @ 12.01 hrs HW=265.58" TW=265.36" (Dynamic Tailwater)
1=Culvert (Outlet Controls 4.14 cfs @ 2.12 fps)

Pond 13P: Drop Inlet 6

265|.59' Hydrograph
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Pond 13P: Drop Inlet 6
Stage-Discharge

|— Primaryl

Elevation (feet)
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Hydrograph for Pond 13P: Drop Inlet 6

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 263.99 0.00 0.000
5.00 0.01 0.000 264.05 0.01 0.000
10.00 0.28 0.000 264.29 0.28 0.045
15.00 2.05 0.000 264.87 2.05 0.887
20.00 0.65 0.000 264.45 0.65 1.385
25.00 0.22 0.000 264.26 0.22 1.564
30.00 0.02 0.000 264.08 0.02 1.600
35.00 0.00 0.000 264.02 0.00 1.604
40.00 0.00 0.000 264.00 0.00 1.604
45.00 0.00 0.000 263.99 0.00 1.604
50.00 0.00 0.000 263.99 0.00 1.604
55.00 0.00 0.000 263.99 0.00 1.604
60.00 0.00 0.000 263.99 0.00 1.604
65.00 0.00 0.000 263.99 0.00 1.604
70.00 0.00 0.000 263.99 0.00 1.604
75.00 0.00 0.000 263.99 0.00 1.604
80.00 0.00 0.000 263.99 0.00 1.604
85.00 0.00 0.000 263.99 0.00 1.604
90.00 0.00 0.000 263.99 0.00 1.604
95.00 0.00 0.000 263.99 0.00 1.604
100.00 0.00 0.000 263.99 0.00 1.604
105.00 0.00 0.000 263.99 0.00 1.604
110.00 0.00 0.000 263.99 0.00 1.604
115.00 0.00 0.000 263.99 0.00 1.604
120.00 0.00 0.000 263.99 0.00 1.604
125.00 0.00 0.000 263.99 0.00 1.604
130.00 0.00 0.000 263.99 0.00 1.604
135.00 0.00 0.000 263.99 0.00 1.604
140.00 0.00 0.000 263.99 0.00 1.604
145.00 0.00 0.000 263.99 0.00 1.604
150.00 0.00 0.000 263.99 0.00 1.604
155.00 0.00 0.000 263.99 0.00 1.604
160.00 0.00 0.000 263.99 0.00 1.604
165.00 0.00 0.000 263.99 0.00 1.604
170.00 0.00 0.000 263.99 0.00 1.604
175.00 0.00 0.000 263.99 0.00 1.604
180.00 0.00 0.000 263.99 0.00 1.604
185.00 0.00 0.000 263.99 0.00 1.604
190.00 0.00 0.000 263.99 0.00 1.604
195.00 0.00 0.000 263.99 0.00 1.604
200.00 0.00 0.000 263.99 0.00 1.604
205.00 0.00 0.000 263.99 0.00 1.604
210.00 0.00 0.000 263.99 0.00 1.604
215.00 0.00 0.000 263.99 0.00 1.604
220.00 0.00 0.000 263.99 0.00 1.604
225.00 0.00 0.000 263.99 0.00 1.604
230.00 0.00 0.000 263.99 0.00 1.604
235.00 0.00 0.000 263.99 0.00 1.604

240.00 0.00 0.000 263.99 0.00 1.604
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Stage-Area-Storage for Pond 13P: Drop Inlet 6

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
263.99 0.000 269.19 0.002
264.09 0.000 269.29 0.002
264.19 0.000 269.39 0.002
264.29 0.000 269.49 0.002
264.39 0.000 269.59 0.002
264.49 0.000 269.69 0.002
264.59 0.000 269.79 0.002
264.69 0.000 269.89 0.002
264.79 0.000 269.99 0.002
264.89 0.000 270.09 0.002
264.99 0.000 270.19 0.002
265.09 0.000 270.29 0.002
265.19 0.000 270.39 0.002
265.29 0.000 270.49 0.002
265.39 0.000 270.59 0.002
265.49 0.000 270.69 0.002
265.59 0.000 270.79 0.002
265.69 0.000 270.89 0.002
265.79 0.001 270.99 0.002
265.89 0.001 271.09 0.002
265.99 0.001 271.19 0.002
266.09 0.001 271.29 0.002
266.19 0.001 271.39 0.002
266.29 0.001 271.49 0.002
266.39 0.001 271.59 0.002
266.49 0.001 271.69 0.002
266.59 0.001 271.79 0.002
266.69 0.001 271.89 0.002
266.79 0.001 271.99 0.002
266.89 0.001 272.09 0.002
266.99 0.001 272.19 0.002
267.09 0.001 272.29 0.002
267.19 0.001 272.39 0.002
267.29 0.001 272.49 0.002
267.39 0.001 272.59 0.002
267.49 0.001 272.69 0.003
267.59 0.001 272.79 0.003
267.69 0.001 272.89 0.003
267.79 0.001 272.99 0.003
267.89 0.001 273.09 0.003
267.99 0.001
268.09 0.001
268.19 0.001
268.29 0.001
268.39 0.001
268.49 0.001
268.59 0.001
268.69 0.001
268.79 0.001
268.89 0.001
268.99 0.001
269.09 0.001
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Summary for Pond 14P: Drop Inlet 7

Inflow Area = 1.501 ac, 0.00% Impervious, Inflow Depth = 5.78" for 50 year event
Inflow = 1.90cfs @ 12.01 hrs, Volume= 0.723 af

Outflow = 1.90cfs @ 12.02 hrs, Volume= 0.723 af, Atten= 0%, Lag= 0.1 min
Primary = 1.90cfs @ 12.02 hrs, Volume= 0.723 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.78' @ 12.03 hrs Surf.Area= 0.000 ac Storage= 0.000 af

Plug-Flow detention time= 0.2 min calculated for 0.723 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 919.1 - 918.9)

Volume Invert  Avail.Storage Storage Description

#1 264.76' 0.002 af 4.00'D x 8.38'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 264.76' 24.0" Round Culvert

L=168.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 264.76' / 264.01' S=0.0045"/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=1.85 cfs @ 12.02 hrs HW=265.78" TW=265.59" (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.85 cfs @ 1.68 fps)

Pond 14P: Drop Inlet 7
265|.78' Hydrograph
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Elevation (feet)
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Pond 14P: Drop Inlet 7
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Hydrograph for Pond 14P: Drop Inlet 7

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 264.76 0.00 0.000
5.00 0.01 0.000 264.80 0.00 0.000
10.00 0.13 0.000 264.95 0.13 0.022
15.00 0.93 0.000 265.31 0.93 0.418
20.00 0.27 0.000 265.03 0.27 0.634
25.00 0.09 0.000 264.92 0.09 0.709
30.00 0.01 0.000 264.81 0.01 0.722
35.00 0.00 0.000 264.77 0.00 0.723
40.00 0.00 0.000 264.76 0.00 0.723
45.00 0.00 0.000 264.76 0.00 0.723
50.00 0.00 0.000 264.76 0.00 0.723
55.00 0.00 0.000 264.76 0.00 0.723
60.00 0.00 0.000 264.76 0.00 0.723
65.00 0.00 0.000 264.76 0.00 0.723
70.00 0.00 0.000 264.76 0.00 0.723
75.00 0.00 0.000 264.76 0.00 0.723
80.00 0.00 0.000 264.76 0.00 0.723
85.00 0.00 0.000 264.76 0.00 0.723
90.00 0.00 0.000 264.76 0.00 0.723
95.00 0.00 0.000 264.76 0.00 0.723
100.00 0.00 0.000 264.76 0.00 0.723
105.00 0.00 0.000 264.76 0.00 0.723
110.00 0.00 0.000 264.76 0.00 0.723
115.00 0.00 0.000 264.76 0.00 0.723
120.00 0.00 0.000 264.76 0.00 0.723
125.00 0.00 0.000 264.76 0.00 0.723
130.00 0.00 0.000 264.76 0.00 0.723
135.00 0.00 0.000 264.76 0.00 0.723
140.00 0.00 0.000 264.76 0.00 0.723
145.00 0.00 0.000 264.76 0.00 0.723
150.00 0.00 0.000 264.76 0.00 0.723
155.00 0.00 0.000 264.76 0.00 0.723
160.00 0.00 0.000 264.76 0.00 0.723
165.00 0.00 0.000 264.76 0.00 0.723
170.00 0.00 0.000 264.76 0.00 0.723
175.00 0.00 0.000 264.76 0.00 0.723
180.00 0.00 0.000 264.76 0.00 0.723
185.00 0.00 0.000 264.76 0.00 0.723
190.00 0.00 0.000 264.76 0.00 0.723
195.00 0.00 0.000 264.76 0.00 0.723
200.00 0.00 0.000 264.76 0.00 0.723
205.00 0.00 0.000 264.76 0.00 0.723
210.00 0.00 0.000 264.76 0.00 0.723
215.00 0.00 0.000 264.76 0.00 0.723
220.00 0.00 0.000 264.76 0.00 0.723
225.00 0.00 0.000 264.76 0.00 0.723
230.00 0.00 0.000 264.76 0.00 0.723
235.00 0.00 0.000 264.76 0.00 0.723

240.00 0.00 0.000 264.76 0.00 0.723
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Stage-Area-Storage for Pond 14P: Drop Inlet 7

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
264.76 0.000 269.96 0.002
264.86 0.000 270.06 0.002
264.96 0.000 270.16 0.002
265.06 0.000 270.26 0.002
265.16 0.000 270.36 0.002
265.26 0.000 270.46 0.002
265.36 0.000 270.56 0.002
265.46 0.000 270.66 0.002
265.56 0.000 270.76 0.002
265.66 0.000 270.86 0.002
265.76 0.000 270.96 0.002
265.86 0.000 271.06 0.002
265.96 0.000 271.16 0.002
266.06 0.000 271.26 0.002
266.16 0.000 271.36 0.002
266.26 0.000 271.46 0.002
266.36 0.000 271.56 0.002
266.46 0.000 271.66 0.002
266.56 0.001 271.76 0.002
266.66 0.001 271.86 0.002
266.76 0.001 271.96 0.002
266.86 0.001 272.06 0.002
266.96 0.001 272.16 0.002
267.06 0.001 272.26 0.002
267.16 0.001 272.36 0.002
267.26 0.001 272.46 0.002
267.36 0.001 272.56 0.002
267.46 0.001 272.66 0.002
267.56 0.001 272.76 0.002
267.66 0.001 272.86 0.002
267.76 0.001 272.96 0.002
267.86 0.001 273.06 0.002
267.96 0.001
268.06 0.001
268.16 0.001
268.26 0.001
268.36 0.001
268.46 0.001
268.56 0.001
268.66 0.001
268.76 0.001
268.86 0.001
268.96 0.001
269.06 0.001
269.16 0.001
269.26 0.001
269.36 0.001
269.46 0.001
269.56 0.001
269.66 0.001
269.76 0.001
269.86 0.001








O

&

b-Basin Plant Syb-Basin Plant S

&)
O
O
&)

Plant S b-Basin

<’—:7
<r_r_

5

8R 7R

12-Inch

o

ainage 12-Inchjirainage 12-Inch

s

nlet 7

o

5
5

Drop Drop [nlet 6 Drop Jnlet 5

& =

Grass Sub-Basin Grass Sub-Basin Grass Sub-Basin

eﬁp

Reach d

ainage 12-|nchj)7rainage12-lnch

—Dﬁ—b

&

Plant Syb-Basin Plant Syb-Basin Plant Syb-Basin Southeast Plant Axea

<}_:7
<}_&—_
Q—L

6R 5R 4R

1R| —> | 2R

ainage 12-Inch Prainage Dike Swale  Dike Culvert

3R

o
o

Dike Swale

3

—b —> /8P\ — 7P\ —D /6P

Man»HoIe2M

9P

G—o

Drop Inlet 4 Drop Jnlet 3

@

Grass Sub-Basin Grass Sub-Basin Grass Sub-Basin

Drop [nlet 2 Man-Hole 4 Man-Hole 3

®

Drop-|nlet 1

Man%‘;ole 1

1P\ —b /2P\ —P /3P

@
@)

5

&

Drainage Area

@/7

Pond

Ash Pond Catch Basin 1 Catch Basin 2

Routing Diagram for Robinson Ash Pond Proposed
Prepared by AMEC, Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC








Robinson Ash Pond Proposed

Prepared by AMEC
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC

Printed 3/11/2015

Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
3.945 61 >75% Grass cover, Good, HSG B (9S, 10S, 11S, 12S, 13S, 14S, 15S)
7.330 85 Gravel roads, HSG B (3S, 4S, 58S, 6S, 7S, 8S)
93.760 98 Water Surface, HSG B (1S)
398.000 50 Wooded, Pasture, Developed Combination (2S)
503.035 60 TOTAL AREA







Robinson Ash Pond Proposed
Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

105.035 HSG B 1S, 3S, 4S, 58, 6S, 7S, 8S, 9S, 10S, 115, 12S, 13S, 14S, 15S
0.000 HSG C
0.000 HSG D

398.000 Other 28

503.035 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Sub
(acres) (acres) (acres) (acres) (acres) (acres) Cover Nun
0.000 3.945 0.000 0.000 0.000 3.945 >75% Grass cover, Good
0.000 7.330 0.000 0.000 0.000 7.330 Gravel roads
0.000 93.760 0.000 0.000 0.000 93.760 Water Surface
0.000 0.000 0.000 0.000 398.000 398.000 Wooded, Pasture, Developed
Combination

0.000 105.035 0.000 0.000 398.000 503.035 TOTAL AREA
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Pipe Listing (all nodes)
Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)
1 2R 258.00 257.67 33.0 0.0100 0.012 24.0 0.0 0.0
2 1P 252.29 250.63 68.0 0.0244 0.012 36.0 0.0 0.0
3 2P 238.84 238.10 47.7 0.0155 0.012 36.0 0.0 0.0
4 3P 238.10 234.12 133.2 0.0299 0.012 34.5 0.0 0.0
5 4P 240.30 238.00 290.0 0.0079 0.012 225 0.0 0.0
6 4R 272.50 263.20 80.0 0.1163 0.013 12.0 0.0 0.0
7 5P 248.95 240.40 252.0 0.0339 0.012 225 0.0 0.0
8 5R 272.50 263.11 80.0 0.1174 0.013 12.0 0.0 0.0
9 6P 253.37 249.05 143.0 0.0302 0.012 24.0 0.0 0.0
10 6R 272.50 263.34 80.0 0.1145 0.013 12.0 0.0 0.0
11 7P 256.61 253.37 343.0 0.0094 0.012 24.0 0.0 0.0
12 7R 272.50 263.90 80.0 0.1075 0.013 12.0 0.0 0.0
13 8P 257.46 256.61 97.0 0.0088 0.012 24.0 0.0 0.0
14 8R 272.50 264.21 80.0 0.1036 0.013 12.0 0.0 0.0
15 9P 261.72 257.46 437.0 0.0097 0.015 24.0 0.0 0.0
16  9R 272.50 264.86 80.0 0.0955 0.013 12.0 0.0 0.0
17 10P 262.69 261.97 98.0 0.0073 0.015 24.0 0.0 0.0
18 11P 263.28 262.74 110.0 0.0049 0.013 24.0 0.0 0.0
19 12P 263.60 263.38 96.0 0.0023 0.013 24.0 0.0 0.0
20 13P 263.99 263.70 148.0 0.0020 0.013 24.0 0.0 0.0
21  14P 264.76 264.01 168.0 0.0045 0.013 24.0 0.0 0.0
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Time span=0.00-240.00 hrs, dt=0.01 hrs, 24001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment 1S: Pond Runoff Area=93.760 ac  100.00% Impervious Runoff Depth=7.50"
Tc=6.0 min CN=98 Runoff=1,036.01 cfs 58.603 af

Subcatchment 2S: Drainage Area Runoff Area=398.000 ac 0.00% Impervious Runoff Depth=2.09"
Tc=110.0 min  CN=50 Runoff=244.25 cfs 69.426 af

Subcatchment 3S: Plant Sub-Basin Runoff Area=1.556 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=15.48 cfs 0.773 af

Subcatchment 4S: Plant Sub-Basin Runoff Area=1.003 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=9.98 cfs 0.498 af

Subcatchment 5S: Plant Sub-Basin Runoff Area=0.833 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=8.29 cfs 0.414 af

Subcatchment 6S: Plant Sub-Basin Runoff Area=0.866 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=8.61 cfs 0.430 af

Subcatchment 7S: Plant Sub-Basin Runoff Area=1.670 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=16.61 cfs 0.830 af

Subcatchment 8S: Plant Sub-Basin Runoff Area=1.402 ac 0.00% Impervious Runoff Depth=5.96"
Tc=6.0 min CN=85 Runoff=13.94 cfs 0.697 af

Subcatchment 9S: Grass Sub-Basin Runoff Area=0.138 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.80 cfs 0.037 af

Subcatchment 10S: Grass Sub-Basin Runoff Area=0.150 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.87 cfs 0.041 af

Subcatchment 11S: Grass Sub-Basin Runoff Area=0.119 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.69 cfs 0.032 af

Subcatchment 12S: Grass Sub-Basin Runoff Area=0.180 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=1.05 cfs 0.049 af

Subcatchment 13S: Grass Sub-Basin Runoff Area=0.188 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=1.09 cfs 0.051 af

Subcatchment 14S: Grass Sub-Basin Runoff Area=0.099 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=0.58 cfs 0.027 af

Subcatchment 15S: Southeast Plant Area Runoff Area=3.071 ac 0.00% Impervious Runoff Depth=3.25"
Tc=6.0 min CN=61 Runoff=17.89 cfs 0.831 af

Reach 1R: Dike Swale Avg. Flow Depth=1.31" Max Vel=0.96 fps Inflow=17.89 cfs 0.831 af
n=0.035 L=665.0'" S=0.0006'/" Capacity=121.38 cfs Outflow=11.18 cfs 0.831 af
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Reach 2R: Dike Culvert Avg. Flow Depth=0.95' Max Vel=7.62 fps Inflow=11.18 cfs 0.831 af

24.0" Round Pipe n=0.012 L=33.0' S=0.0100'/" Capacity=24.51 cfs Outflow=11.18 cfs 0.831 af

Reach 3R: Dike Swale Avg. Flow Depth=0.40' Max Vel=4.49 fps Inflow=11.18 cfs 0.831 af
n=0.025 L=100.0" S=0.0250'" Capacity=573.64 cfs Outflow=11.17 cfs 0.831 af

Pond 1P: Ash Pond Peak Elev=270.67" Storage=735.287 af Inflow=1,037.89 cfs 128.029 af
Outflow=52.16 cfs 126.189 af

Pond 2P: Catch Basin 1 Peak Elev=244.95' Storage=220 cf Inflow=52.16 cfs 126.189 af
36.0" Round Culvert n=0.012 L=47.7" S=0.0155"/" Outflow=52.16 cfs 126.189 af

Pond 3P: Catch Basin 2 Peak Elev=242.61' Storage=166 cf Inflow=54.80 cfs 130.899 af
34.5" Round Culvert n=0.012 L=133.2' S=0.0299 '/ Outflow=54.80 cfs 130.898 af

Pond 4P: Man-Hole 1 Peak Elev=246.28" Storage=117 cf Inflow=23.31 cfs 4.710 af
22.5" Round Culvert n=0.012 L=290.0' S=0.0079'/" Outflow=23.27 cfs 4.710 af

Pond 4R: 12-Inch Drainage Peak Elev=273.19' Storage=0.372 af Inflow=15.48 cfs 0.773 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1163 /' Outflow=1.64 cfs 0.773 af

Pond 5P: Drop-Inlet 1 Peak Elev=252.96' Storage=64 cf Inflow=23.31 cfs 4.710 af
22.5" Round Culvert n=0.012 L=252.0' S=0.0339'/" Outflow=23.31 cfs 4.710 af

Pond 5R: 12-Inch Drainage Peak Elev=273.16" Storage=0.216 af Inflow=9.98 cfs 0.498 af
12.0" Round Culvert n=0.013 L=80.0' S=0.1174"/" Outflow=1.51 cfs 0.498 af

Pond 6P: Man-Hole 2 Peak Elev=255.07" Storage=33 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.012 L=143.0' S=0.0302'/" Outflow=12.66 cfs 3.879 af

Pond 6R: 12-Inch Drainage Peak Elev=273.14' Storage=0.172 af Inflow=8.29 cfs 0.414 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1145"/" Outflow=1.45 cfs 0.414 af

Pond 7P: Man-Hole 3 Peak Elev=258.31' Storage=21 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.012 L=343.0' S=0.0094'/" Outflow=12.66 cfs 3.879 af

Pond 7R: 12-Inch Drainage Peak Elev=273.14' Storage=0.180 af Inflow=8.61 cfs 0.430 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1075"/" Outflow=1.46 cfs 0.430 af

Pond 8P: Man-Hole 4 Peak Elev=259.34' Storage=24 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.012 L=97.0' S=0.0088 '/ Outflow=12.66 cfs 3.879 af

Pond 8R: 12-Inch Drainage Peak Elev=273.20" Storage=0.405 af Inflow=16.61 cfs 0.830 af
12.0" Round Culvert n=0.013 L=80.0" S=0.1036 /' Outflow=1.66 cfs 0.830 af

Pond 9P: Drop Inlet 2 Peak Elev=263.44' Storage=22 cf Inflow=12.66 cfs 3.879 af
24.0" Round Culvert n=0.015 L=437.0' S=0.0097 '/ Outflow=12.66 cfs 3.879 af

Pond 9R: 12-Inch Drainage Peak Elev=273.18' Storage=0.327 af Inflow=13.94 cfs 0.697 af
12.0" Round Culvert n=0.013 L=80.0" S=0.0955"/" Outflow=1.61 cfs 0.697 af
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Pond 10P: Drop Inlet 3 Peak Elev=264.45" Storage=22 cf Inflow=10.53 cfs 3.068 af

24.0" Round Culvert n=0.015 L=98.0' S=0.0073 '/ Outflow=10.53 cfs 3.068 af

Pond 11P: Drop Inlet 4 Peak Elev=265.04' Storage=0.001 af Inflow=8.43 cfs 2.529 af
24.0" Round Culvert n=0.013 L=110.0' S=0.0049 '/ Outflow=8.43 cfs 2.529 af

Pond 12P: Drop Inlet 5 Peak Elev=265.37" Storage=0.001 af Inflow=6.54 cfs 2.083 af
24.0" Round Culvert n=0.013 L=96.0' S=0.0023 /' Outflow=6.53 cfs 2.083 af

Pond 13P: Drop Inlet 6 Peak Elev=265.59" Storage=0.000 af Inflow=4.30 cfs 1.604 af
24.0" Round Culvert n=0.013 L=148.0" S=0.0020 /' Outflow=4.30 cfs 1.604 af

Pond 14P: Drop Inlet 7 Peak Elev=265.78' Storage=0.000 af Inflow=1.90 cfs 0.723 af
24.0" Round Culvert n=0.013 L=168.0' S=0.0045"/" Outflow=1.90 cfs 0.723 af

Total Runoff Area = 503.035 ac Runoff Volume = 132.739 af Average Runoff Depth = 3.17"
81.36% Pervious = 409.275 ac  18.64% Impervious = 93.760 ac
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Summary for Subcatchment 1S: Pond

Runoff = 1,036.01 cfs@ 11.97 hrs, Volume= 58.603 af, Depth= 7.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
93.760 98 Water Surface, HSG B

93.760 100.00% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1S: Pond

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 1S: Pond

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.31 10.39
10.00 1.40 1.18 27.68
15.00 6.61 6.37 2240
20.00 7.37 713 9.67
25.00 7.74 7.50 0.00
30.00 7.74 7.50 0.00
35.00 7.74 7.50 0.00
40.00 7.74 7.50 0.00
45.00 7.74 7.50 0.00
50.00 7.74 7.50 0.00
55.00 7.74 7.50 0.00
60.00 7.74 7.50 0.00
65.00 7.74 7.50 0.00
70.00 7.74 7.50 0.00
75.00 7.74 7.50 0.00
80.00 7.74 7.50 0.00
85.00 7.74 7.50 0.00
90.00 7.74 7.50 0.00
95.00 7.74 7.50 0.00
100.00 7.74 7.50 0.00
105.00 7.74 7.50 0.00
110.00 7.74 7.50 0.00
115.00 7.74 7.50 0.00
120.00 7.74 7.50 0.00
125.00 7.74 7.50 0.00
130.00 7.74 7.50 0.00
135.00 7.74 7.50 0.00
140.00 7.74 7.50 0.00
145.00 7.74 7.50 0.00
150.00 7.74 7.50 0.00
155.00 7.74 7.50 0.00
160.00 7.74 7.50 0.00
165.00 7.74 7.50 0.00
170.00 7.74 7.50 0.00
175.00 7.74 7.50 0.00
180.00 7.74 7.50 0.00
185.00 7.74 7.50 0.00
190.00 7.74 7.50 0.00
195.00 7.74 7.50 0.00
200.00 7.74 7.50 0.00
205.00 7.74 7.50 0.00
210.00 7.74 7.50 0.00
215.00 7.74 7.50 0.00
220.00 7.74 7.50 0.00
225.00 7.74 7.50 0.00
230.00 7.74 7.50 0.00
235.00 7.74 7.50 0.00
240.00 7.74 7.50 0.00
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Summary for Subcatchment 2S: Drainage Area

Runoff = 244.25 cfs @ 13.33 hrs, Volume= 69.426 af, Depth= 2.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
*398.000 50 Wooded, Pasture, Developed Combination

398.000 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
110.0 Direct Entry,

Subcatchment 2S: Drainage Area

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 2S: Drainage Area

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 1.45 102.27
20.00 7.37 1.88 30.30
25.00 7.74 2.09 17.36
30.00 7.74 2.09 0.00
35.00 7.74 2.09 0.00
40.00 7.74 2.09 0.00
45.00 7.74 2.09 0.00
50.00 7.74 2.09 0.00
55.00 7.74 2.09 0.00
60.00 7.74 2.09 0.00
65.00 7.74 2.09 0.00
70.00 7.74 2.09 0.00
75.00 7.74 2.09 0.00
80.00 7.74 2.09 0.00
85.00 7.74 2.09 0.00
90.00 7.74 2.09 0.00
95.00 7.74 2.09 0.00
100.00 7.74 2.09 0.00
105.00 7.74 2.09 0.00
110.00 7.74 2.09 0.00
115.00 7.74 2.09 0.00
120.00 7.74 2.09 0.00
125.00 7.74 2.09 0.00
130.00 7.74 2.09 0.00
135.00 7.74 2.09 0.00
140.00 7.74 2.09 0.00
145.00 7.74 2.09 0.00
150.00 7.74 2.09 0.00
155.00 7.74 2.09 0.00
160.00 7.74 2.09 0.00
165.00 7.74 2.09 0.00
170.00 7.74 2.09 0.00
175.00 7.74 2.09 0.00
180.00 7.74 2.09 0.00
185.00 7.74 2.09 0.00
190.00 7.74 2.09 0.00
195.00 7.74 2.09 0.00
200.00 7.74 2.09 0.00
205.00 7.74 2.09 0.00
210.00 7.74 2.09 0.00
215.00 7.74 2.09 0.00
220.00 7.74 2.09 0.00
225.00 7.74 2.09 0.00
230.00 7.74 2.09 0.00
235.00 7.74 2.09 0.00
240.00 7.74 2.09 0.00
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Summary for Subcatchment 3S: Plant Sub-Basin

Runoff = 15.48 cfs @ 11.97 hrs, Volume=

0.773 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.556 85 Gravel roads, HSG B
1.556 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 3S: Plant Sub-Basin
Hydrograph
ii548cts| | [=Runofi]
14_5,,,  Typenosr
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 3S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.02
10.00 1.40 0.39 0.28
15.00 6.61 4.88 0.35
20.00 7.37 5.61 0.15
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015
Page 15

Summary for Subcatchment 4S: Plant Sub-Basin

Runoff =

9.98cfs @ 11.97 hrs, Volume=

0.498 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.003 85 Gravel roads, HSG B
1.003 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4S: Plant Sub-Basin
Hydrograph
1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
9.98 cfs | o : S | | |- Runoff
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sl | ~ 50yearRainfall=7.74" |
41  Runoff Area=1.003 ac |
$ .| Runoff Volume=0.498 af |
1  Runoff Depth=5.96" |
>y !y Tc=60min
4_; N o . S . - CN=85
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 4S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.02
10.00 1.40 0.39 0.18
15.00 6.61 4.88 0.23
20.00 7.37 5.61 0.10
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00







Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
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Summary for Subcatchment 5S: Plant Sub-Basin

Runoff = 8.29cfs @ 11.97 hrs, Volume= 0.414 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.833 85 Gravel roads, HSG B

0.833 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5S: Plant Sub-Basin

Hydrograph
{829cfs | ***** | [=Runoff]
|l ypenzenr
Tt jrmﬁ~~50yearRamfaH-774" |
e |  Runoff Area=0.833 ac |
£ |  Runoff Volume=0.414 af
= 11 ‘Runoff Depth =5.96" |
A [ e R R - Tc=6.0 min
s  CN=85
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 5S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.01
10.00 1.40 0.39 0.15
15.00 6.61 4.88 0.19
20.00 7.37 5.61 0.08
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Type Il 24-hr 50 year Rainfall=7.74"
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Summary for Subcatchment 6S: Plant Sub-Basin

Runoff

8.61cfs@ 11.97 hrs, Volume=

0.430 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.866 85 Gravel roads, HSG B
0.866 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 6S: Plant Sub-Basin
Hydrograph
Eetes] | [
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{|  RunoffArea=0.866 ac |
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 6S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.01
10.00 1.40 0.39 0.16
15.00 6.61 4.88 0.20
20.00 7.37 5.61 0.09
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Summary for Subcatchment 7S: Plant Sub-Basin

Runoff = 16.61 cfs @ 11.97 hrs, Volume= 0.830 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.670 85 Gravel roads, HSG B

1.670 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 7S: Plant Sub-Basin

Hydrograph
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 7S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.03
10.00 1.40 0.39 0.30
15.00 6.61 4.88 0.38
20.00 7.37 5.61 0.17
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Type Il 24-hr 50 year Rainfall=7.74"

Printed 3/11/2015
Page 23

Runoff

= 13.94 cfs @ 11.97 hrs, Volume=

Summary for Subcatchment 8S: Plant Sub-Basin

0.697 af, Depth= 5.96"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
1.402 85 Gravel roads, HSG B
1.402 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 8S: Plant Sub-Basin
Hydrograph
|13.94cts | | [=Runoff
144 v - e i ki - T R A L_I
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2{ | S50yearRainfall=7.74"
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Hydrograph for Subcatchment 8S: Plant Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.01 0.02
10.00 1.40 0.39 0.25
15.00 6.61 4.88 0.32
20.00 7.37 5.61 0.14
25.00 7.74 5.96 0.00
30.00 7.74 5.96 0.00
35.00 7.74 5.96 0.00
40.00 7.74 5.96 0.00
45.00 7.74 5.96 0.00
50.00 7.74 5.96 0.00
55.00 7.74 5.96 0.00
60.00 7.74 5.96 0.00
65.00 7.74 5.96 0.00
70.00 7.74 5.96 0.00
75.00 7.74 5.96 0.00
80.00 7.74 5.96 0.00
85.00 7.74 5.96 0.00
90.00 7.74 5.96 0.00
95.00 7.74 5.96 0.00
100.00 7.74 5.96 0.00
105.00 7.74 5.96 0.00
110.00 7.74 5.96 0.00
115.00 7.74 5.96 0.00
120.00 7.74 5.96 0.00
125.00 7.74 5.96 0.00
130.00 7.74 5.96 0.00
135.00 7.74 5.96 0.00
140.00 7.74 5.96 0.00
145.00 7.74 5.96 0.00
150.00 7.74 5.96 0.00
155.00 7.74 5.96 0.00
160.00 7.74 5.96 0.00
165.00 7.74 5.96 0.00
170.00 7.74 5.96 0.00
175.00 7.74 5.96 0.00
180.00 7.74 5.96 0.00
185.00 7.74 5.96 0.00
190.00 7.74 5.96 0.00
195.00 7.74 5.96 0.00
200.00 7.74 5.96 0.00
205.00 7.74 5.96 0.00
210.00 7.74 5.96 0.00
215.00 7.74 5.96 0.00
220.00 7.74 5.96 0.00
225.00 7.74 5.96 0.00
230.00 7.74 5.96 0.00
235.00 7.74 5.96 0.00
240.00 7.74 5.96 0.00
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Summary for Subcatchment 9S: Grass Sub-Basin

Runoff

0.80cfs @ 11.98 hrs, Volume=

0.037 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.138 61 >75% Grass cover, Good, HSG B
0.138 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 9S: Grass Sub-Basin
Hydrograph
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080cts [ | [=Runoff]
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Hydrograph for Subcatchment 9S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.02
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 10S: Grass Sub-Basin

Runoff

0.87 cfs@ 11.98 hrs, Volume=

0.041 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.150 61 >75% Grass cover, Good, HSG B
0.150 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 10S: Grass Sub-Basin
Hydrograph
7 of ‘ ‘ 1 1 ‘ 1 1 1 ‘ ‘ | =
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Hydrograph for Subcatchment 10S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.03
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00







Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 29

Summary for Subcatchment 11S: Grass Sub-Basin

Runoff = 0.69cfs @ 11.98 hrs, Volume= 0.032 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.119 61 >75% Grass cover, Good, HSG B

0.119 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 11S: Grass Sub-Basin

Hydrograph
069cts | | [-Runoff
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Hydrograph for Subcatchment 11S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.02
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 12S: Grass Sub-Basin

Runoff = 1.05cfs @ 11.98 hrs, Volume=

0.049 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description

0.180 61 >75% Grass cover, Good, HSG B

0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 12S: Grass Sub-Basin

Hydrograph

Flow (cfs)
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Hydrograph for Subcatchment 12S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.03
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 13S: Grass Sub-Basin

Runoff = 1.09cfs @ 11.98 hrs, Volume=

0.051 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description

0.188 61 >75% Grass cover, Good, HSG B

0.188 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 13S: Grass Sub-Basin

Hydrograph

Flow (cfs)

50 year Rainfall=7.74" |

Runoff Area=0.188 ac |
Runoff Volume=0.051 af
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Hydrograph for Subcatchment 13S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.03
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 14S: Grass Sub-Basin

Runoff = 0.58 cfs @ 11.98 hrs, Volume= 0.027 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
0.099 61 >75% Grass cover, Good, HSG B

0.099 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 14S: Grass Sub-Basin

Hydrograph
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Hydrograph for Subcatchment 14S: Grass Sub-Basin

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.00
15.00 6.61 2.42 0.02
20.00 7.37 2.97 0.01
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Subcatchment 15S: Southeast Plant Area

Runoff

17.89cfs @ 11.98 hrs, Volume=

0.831 af, Depth= 3.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs

Type Il 24-hr 50 year Rainfall=7.74"

Area (ac) CN Description
3.071 61 >75% Grass cover, Good, HSG B
3.071 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 15S: Southeast Plant Area
Hydrograph
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Hydrograph for Subcatchment 15S: Southeast Plant Area

Time Precip. Excess Runoff
(hours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00
5.00 0.49 0.00 0.00
10.00 1.40 0.00 0.03
15.00 6.61 2.42 0.52
20.00 7.37 2.97 0.23
25.00 7.74 3.25 0.00
30.00 7.74 3.25 0.00
35.00 7.74 3.25 0.00
40.00 7.74 3.25 0.00
45.00 7.74 3.25 0.00
50.00 7.74 3.25 0.00
55.00 7.74 3.25 0.00
60.00 7.74 3.25 0.00
65.00 7.74 3.25 0.00
70.00 7.74 3.25 0.00
75.00 7.74 3.25 0.00
80.00 7.74 3.25 0.00
85.00 7.74 3.25 0.00
90.00 7.74 3.25 0.00
95.00 7.74 3.25 0.00
100.00 7.74 3.25 0.00
105.00 7.74 3.25 0.00
110.00 7.74 3.25 0.00
115.00 7.74 3.25 0.00
120.00 7.74 3.25 0.00
125.00 7.74 3.25 0.00
130.00 7.74 3.25 0.00
135.00 7.74 3.25 0.00
140.00 7.74 3.25 0.00
145.00 7.74 3.25 0.00
150.00 7.74 3.25 0.00
155.00 7.74 3.25 0.00
160.00 7.74 3.25 0.00
165.00 7.74 3.25 0.00
170.00 7.74 3.25 0.00
175.00 7.74 3.25 0.00
180.00 7.74 3.25 0.00
185.00 7.74 3.25 0.00
190.00 7.74 3.25 0.00
195.00 7.74 3.25 0.00
200.00 7.74 3.25 0.00
205.00 7.74 3.25 0.00
210.00 7.74 3.25 0.00
215.00 7.74 3.25 0.00
220.00 7.74 3.25 0.00
225.00 7.74 3.25 0.00
230.00 7.74 3.25 0.00
235.00 7.74 3.25 0.00

240.00 7.74 3.25 0.00
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Summary for Reach 1R: Dike Swale

Inflow Area = 3.071 ac, 0.00% Impervious, Inflow Depth = 3.25" for 50 year event
Inflow = 17.89cfs @ 11.98 hrs, Volume= 0.831 af
Outflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af, Atten= 38%, Lag= 4.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.96 fps, Min. Travel Time= 11.6 min
Avg. Velocity = 0.24 fps, Avg. Travel Time= 46.7 min

Peak Storage= 7,771 cf @ 12.05 hrs
Average Depth at Peak Storage= 1.31'
Bank-Full Depth= 4.00" Flow Area= 68.0 sf, Capacity= 121.38 cfs

5.00' x 4.00" deep channel, n=0.035 Earth, dense weeds
Side Slope Z-value= 3.0'/' Top Width= 29.00'

Length= 665.0' Slope= 0.0006 '/'

Inlet Invert= 267.00", Outlet Invert= 266.60'

t
Reach 1R: Dike Swale
Hydrograph
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ell  InflowArea=3.071 ac
.41 Avg.Flow Depth=1.31"
s {itigcs]  MaxVel=0.96fps
£ Tr = n=0035
=09 L=665.0"
o ] | | | | | | | | | | |
=& S=00006"
4| ~ Capacity=121.38¢cfs
4y
2y
0——&
0O 20 40 60 80 100 120 140 160 180 200 220 240

Time (hours)







Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC

Printed 3/11/2015

Page 40

HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC

Reach 1R: Dike Swale
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Hydrograph for Reach 1R: Dike Swale

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 267.00 0.00
5.00 0.00 0 267.00 0.00
10.00 0.03 14 267.00 0.00
15.00 0.52 965 267.25 0.55
20.00 0.23 579 267.16 0.25
25.00 0.00 188 267.05 0.04
30.00 0.00 7 267.00 0.00
35.00 0.00 0 267.00 0.00
40.00 0.00 0 267.00 0.00
45.00 0.00 0 267.00 0.00
50.00 0.00 0 267.00 0.00
55.00 0.00 0 267.00 0.00
60.00 0.00 0 267.00 0.00
65.00 0.00 0 267.00 0.00
70.00 0.00 0 267.00 0.00
75.00 0.00 0 267.00 0.00
80.00 0.00 0 267.00 0.00
85.00 0.00 0 267.00 0.00
90.00 0.00 0 267.00 0.00
95.00 0.00 0 267.00 0.00
100.00 0.00 0 267.00 0.00
105.00 0.00 0 267.00 0.00
110.00 0.00 0 267.00 0.00
115.00 0.00 0 267.00 0.00
120.00 0.00 0 267.00 0.00
125.00 0.00 0 267.00 0.00
130.00 0.00 0 267.00 0.00
135.00 0.00 0 267.00 0.00
140.00 0.00 0 267.00 0.00
145.00 0.00 0 267.00 0.00
150.00 0.00 0 267.00 0.00
155.00 0.00 0 267.00 0.00
160.00 0.00 0 267.00 0.00
165.00 0.00 0 267.00 0.00
170.00 0.00 0 267.00 0.00
175.00 0.00 0 267.00 0.00
180.00 0.00 0 267.00 0.00
185.00 0.00 0 267.00 0.00
190.00 0.00 0 267.00 0.00
195.00 0.00 0 267.00 0.00
200.00 0.00 0 267.00 0.00
205.00 0.00 0 267.00 0.00
210.00 0.00 0 267.00 0.00
215.00 0.00 0 267.00 0.00
220.00 0.00 0 267.00 0.00
225.00 0.00 0 267.00 0.00
230.00 0.00 0 267.00 0.00
235.00 0.00 0 267.00 0.00
240.00 0.00 0 267.00 0.00
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Stage-Area-Storage for Reach 1R: Dike Swale

Elevation End-Area Storage Elevation End-Area Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
267.00 0.0 0 269.60 33.3 22,131
267.05 0.3 172 269.65 34.3 22,822
267.10 0. 353 269.70 35.4 23,522
267.15 0.8 544 269.75 36.4 24,232
267.20 1.1 745 269.80 375 24,951
267.25 1.4 957 269.85 38.6 25,681
267.30 1.8 1,178 269.90 39.7 26,421
267.35 2.1 1,409 269.95 40.9 27,171
267.40 25 1,649 270.00 42.0 27,930
267.45 2.9 1,901 270.05 43.2 28,700
267.50 3.3 2,162 270.10 44.3 29,480
267.55 3.7 2,433 270.15 45.5 30,270
267.60 4.1 2,713 270.20 46.7 31,069
267.65 4.5 3,005 270.25 47.9 31,879
267.70 5.0 3,306 270.30 49.2 32,699
267.75 5.4 3,617 270.35 50.4 33,528
267.80 5.9 3,937 270.40 51.7 34,367
267.85 6.4 4,268 270.45 53.0 35,217
267.90 6.9 4,609 270.50 54.3 36,077
267.95 7.5 4,960 270.55 55.6 36,946
268.00 8.0 5,320 270.60 56.9 37,825
268.05 8.6 5,691 270.65 58.2 38,715
268.10 9.1 6,072 270.70 59.6 39,615
268.15 9.7 6,463 270.75 60.9 40,524
268.20 10.3 6,863 270.80 62.3 41,443
268.25 10.9 7,274 270.85 63.7 42,373
268.30 11.6 7,695 270.90 65.1 43,312
268.35 12.2 8,125 270.95 66.6 44,261
268.40 12.9 8,565 271.00 68.0 45,220
268.45 13.6 9,016
268.50 14.3 9,477
268.55 15.0 9,947
268.60 15.7 10,427
268.65 16.4 10,918
268.70 17.2 11,419
268.75 17.9 11,929
268.80 18.7 12,449
268.85 19.5 12,980
268.90 20.3 13,520
268.95 21.2 14,070
269.00 22.0 14,630
269.05 22.9 15,201
269.10 23.7 15,781
269.15 24.6 16,371
269.20 25.5 16,971
269.25 26.4 17,582
269.30 27.4 18,202
269.35 28.3 18,832
269.40 29.3 19,471
269.45 30.3 20,122
269.50 31.3 20,782
269.55 32.3 21,452
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Summary for Reach 2R: Dike Culvert

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 3.071 ac, 0.00% Impervious, Inflow Depth = 3.25" for 50 year event
Inflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af
Outflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af, Atten=0%, Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.62 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.05 fps, Avg. Travel Time= 0.3 min

Peak Storage= 48 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.95'
Bank-Full Depth= 2.00" Flow Area= 3.1 sf, Capacity= 24.51 cfs

24.0" Round Pipe

n= 0.012 Concrete pipe, finished

Length= 33.0" Slope=0.0100 "/

Inlet Invert= 258.00', Outlet Invert= 257.67'

Reach 2R: Dike Culvert

Hydrograph
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Reach 2R: Dike Culvert
Stage-Discharge

|— Primaryl

Depth (feet)

Discharge (cfs)
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Hydrograph for Reach 2R: Dike Culvert

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 258.00 0.00
5.00 0.00 0 258.00 0.00
10.00 0.00 0 258.01 0.00
15.00 0.55 6 258.21 0.55
20.00 0.25 3 258.14 0.25
25.00 0.04 1 258.06 0.04
30.00 0.00 0 258.01 0.00
35.00 0.00 0 258.00 0.00
40.00 0.00 0 258.00 0.00
45.00 0.00 0 258.00 0.00
50.00 0.00 0 258.00 0.00
55.00 0.00 0 258.00 0.00
60.00 0.00 0 258.00 0.00
65.00 0.00 0 258.00 0.00
70.00 0.00 0 258.00 0.00
75.00 0.00 0 258.00 0.00
80.00 0.00 0 258.00 0.00
85.00 0.00 0 258.00 0.00
90.00 0.00 0 258.00 0.00
95.00 0.00 0 258.00 0.00
100.00 0.00 0 258.00 0.00
105.00 0.00 0 258.00 0.00
110.00 0.00 0 258.00 0.00
115.00 0.00 0 258.00 0.00
120.00 0.00 0 258.00 0.00
125.00 0.00 0 258.00 0.00
130.00 0.00 0 258.00 0.00
135.00 0.00 0 258.00 0.00
140.00 0.00 0 258.00 0.00
145.00 0.00 0 258.00 0.00
150.00 0.00 0 258.00 0.00
155.00 0.00 0 258.00 0.00
160.00 0.00 0 258.00 0.00
165.00 0.00 0 258.00 0.00
170.00 0.00 0 258.00 0.00
175.00 0.00 0 258.00 0.00
180.00 0.00 0 258.00 0.00
185.00 0.00 0 258.00 0.00
190.00 0.00 0 258.00 0.00
195.00 0.00 0 258.00 0.00
200.00 0.00 0 258.00 0.00
205.00 0.00 0 258.00 0.00
210.00 0.00 0 258.00 0.00
215.00 0.00 0 258.00 0.00
220.00 0.00 0 258.00 0.00
225.00 0.00 0 258.00 0.00
230.00 0.00 0 258.00 0.00
235.00 0.00 0 258.00 0.00
240.00 0.00 0 258.00 0.00
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Stage-Area-Storage for Reach 2R: Dike Culvert

Elevation End-Area Storage Elevation End-Area Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
258.00 0.0 0 259.04 1.7 54
258.02 0.0 0 259.06 1.7 56
258.04 0.0 0 259.08 1.7 57
258.06 0.0 1 259.10 1.8 58
258.08 0.0 1 259.12 1.8 60
258.10 0.1 2 259.14 1.8 61
258.12 0.1 3 259.16 1.9 62
258.14 0.1 3 259.18 1.9 64
258.16 0.1 4 259.20 2.0 65
258.18 0.1 5 259.22 2.0 66
258.20 0.2 5 259.24 2.0 68
258.22 0.2 6 259.26 2.1 69
258.24 0.2 7 259.28 2.1 70
258.26 0.2 8 259.30 2.2 71
258.28 0.3 9 259.32 2.2 73
258.30 0.3 10 259.34 2.2 74
258.32 0.3 11 259.36 2.3 75
258.34 0.4 12 259.38 2.3 76
258.36 0.4 13 259.40 2.3 78
258.38 0.4 14 259.42 2.4 79
258.40 0.4 15 259.44 2.4 80
258.42 0.5 16 259.46 25 81
258.44 0.5 17 259.48 25 82
258.46 0.5 18 259.50 25 83
258.48 0.6 19 259.52 2.6 85
258.50 0.6 20 259.54 2.6 86
258.52 0.6 21 259.56 2.6 87
258.54 0.7 23 259.58 27 88
258.56 0.7 24 259.60 27 89
258.58 0.8 25 259.62 27 90
258.60 0.8 26 259.64 2.8 91
258.62 0.8 27 259.66 2.8 92
258.64 0.9 29 259.68 2.8 93
258.66 0.9 30 259.70 2.8 94
258.68 0.9 31 259.72 2.9 95
258.70 1.0 32 259.74 2.9 96
258.72 1.0 34 259.76 2.9 97
258.74 1.1 35 259.78 3.0 97
258.76 1.1 36 259.80 3.0 98
258.78 1.1 37 259.82 3.0 99
258.80 1.2 39 259.84 3.0 100
258.82 1.2 40 259.86 3.0 100
258.84 1.3 41 259.88 3.1 101
258.86 1.3 43 259.90 3.1 102
258.88 1.3 44 259.92 3.1 102
258.90 1.4 45 259.94 3.1 103
258.92 1.4 47 259.96 3.1 103
258.94 1.5 48 259.98 3.1 103
258.96 1.5 49 260.00 3.1 104
258.98 1.5 51
259.00 1.6 52
259.02 1.6 53
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Summary for Reach 3R: Dike Swale

[61] Hint: Exceeded Reach 2R outlet invert by 0.40' @ 12.05 hrs

Inflow Area = 3.071 ac, 0.00% Impervious, Inflow Depth = 3.25" for 50 year event
Inflow = 11.18 cfs @ 12.05 hrs, Volume= 0.831 af
Outflow = 11.17 cfs @ 12.05 hrs, Volume= 0.831 af, Atten= 0%, Lag= 0.3 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.49 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.22 fps, Avg. Travel Time= 1.4 min

Peak Storage= 249 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 3.00" Flow Area= 42.0 sf, Capacity= 573.64 cfs

5.00' x 3.00" deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value= 3.0'/' Top Width= 23.00'

Length= 100.0' Slope= 0.0250 '/'

Inlet Invert= 257.67', Outlet Invert= 255.17'

t
Reach 3R: Dike Swale
Hydrograph
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Hydrograph for Reach 3R: Dike Swale

Time Inflow Storage Elevation Outflow
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 257.67 0.00
5.00 0.00 0 257.67 0.00
10.00 0.00 0 257.67 0.00
15.00 0.55 36 257.74 0.55
20.00 0.25 21 257.71 0.25
25.00 0.04 5 257.68 0.05
30.00 0.00 0 257.67 0.00
35.00 0.00 0 257.67 0.00
40.00 0.00 0 257.67 0.00
45.00 0.00 0 257.67 0.00
50.00 0.00 0 257.67 0.00
55.00 0.00 0 257.67 0.00
60.00 0.00 0 257.67 0.00
65.00 0.00 0 257.67 0.00
70.00 0.00 0 257.67 0.00
75.00 0.00 0 257.67 0.00
80.00 0.00 0 257.67 0.00
85.00 0.00 0 257.67 0.00
90.00 0.00 0 257.67 0.00
95.00 0.00 0 257.67 0.00
100.00 0.00 0 257.67 0.00
105.00 0.00 0 257.67 0.00
110.00 0.00 0 257.67 0.00
115.00 0.00 0 257.67 0.00
120.00 0.00 0 257.67 0.00
125.00 0.00 0 257.67 0.00
130.00 0.00 0 257.67 0.00
135.00 0.00 0 257.67 0.00
140.00 0.00 0 257.67 0.00
145.00 0.00 0 257.67 0.00
150.00 0.00 0 257.67 0.00
155.00 0.00 0 257.67 0.00
160.00 0.00 0 257.67 0.00
165.00 0.00 0 257.67 0.00
170.00 0.00 0 257.67 0.00
175.00 0.00 0 257.67 0.00
180.00 0.00 0 257.67 0.00
185.00 0.00 0 257.67 0.00
190.00 0.00 0 257.67 0.00
195.00 0.00 0 257.67 0.00
200.00 0.00 0 257.67 0.00
205.00 0.00 0 257.67 0.00
210.00 0.00 0 257.67 0.00
215.00 0.00 0 257.67 0.00
220.00 0.00 0 257.67 0.00
225.00 0.00 0 257.67 0.00
230.00 0.00 0 257.67 0.00
235.00 0.00 0 257.67 0.00
240.00 0.00 0 257.67 0.00
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Stage-Area-Storage for Reach 3R: Dike Swale

Elevation End-Area Storage Elevation End-Area Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
257.67 0.0 0 260.27 33.3 3,328
257.72 0.3 26 260.32 34.3 3,432
257.77 0. 53 260.37 35.4 3,537
257.82 0.8 82 260.42 36.4 3,644
257.87 1.1 112 260.47 375 3,752
257.92 1.4 144 260.52 38.6 3,862
257.97 1.8 177 260.57 39.7 3,973
258.02 2.1 212 260.62 40.9 4,086
258.07 25 248 260.67 42.0 4,200
258.12 2.9 286
258.17 3.3 325
258.22 3.7 366
258.27 4.1 408
258.32 4.5 452
258.37 5.0 497
258.42 5.4 544
258.47 5.9 592
258.52 6.4 642
258.57 6.9 693
258.62 7.5 746
258.67 8.0 800
258.72 8.6 856
258.77 9.1 913
258.82 9.7 972
258.87 10.3 1,032
258.92 10.9 1,094
258.97 11.6 1,157
259.02 12.2 1,222
259.07 12.9 1,288
259.12 13.6 1,356
259.17 14.3 1,425
259.22 15.0 1,496
259.27 15.7 1,568
259.32 16.4 1,642
259.37 17.2 1,717
259.42 17.9 1,794
259.47 18.7 1,872
259.52 19.5 1,952
259.57 20.3 2,033
259.62 21.2 2,116
259.67 22.0 2,200
259.72 22.9 2,286
259.77 23.7 2,373
259.82 24.6 2,462
259.87 25.5 2,552
259.92 26.4 2,644
259.97 27.4 2,737
260.02 28.3 2,832
260.07 29.3 2,928
260.12 30.3 3,026
260.17 31.3 3,125
260.22 32.3 3,226
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Summary for Pond 1P: Ash Pond

Inflow Area = 491.760 ac, 19.07% Impervious, Inflow Depth = 3.12" for 50 year event

Inflow = 1,037.89cfs @ 11.97 hrs, Volume= 128.029 af

Outflow = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af, Atten= 95%, Lag= 367.5 min
Primary = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Starting Elev= 269.50' Surf.Area= 69.572 ac Storage= 650.050 af
Peak Elev= 270.67' @ 18.09 hrs Surf.Area= 75.956 ac Storage= 735.287 af (85.237 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 1,551.5 min ( 2,412.8 - 861.3)

Volume Invert  Avail.Storage Storage Description
#1 254.00' 841.209 af Custom Stage Data (Pyramidal) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area

(feet) (acres) (acre-feet) (acre-feet) (acres)

254.00 17.440 0.000 0.000 17.440
256.00 20.040 37.450 37.450 20.045
258.00 26.656 46.539 83.989 26.664
260.00 37.299 63.658 147.647 37.309
262.00 46.648 83.773 231.420 46.661
264.00 50.656 97.276 328.696 50.678
266.00 55.089 105.714 434.410 55.120
268.00 61.997 117.018 551.428 62.034
270.00 72.194 134.062 685.490 72.236
272.00 83.666 155.719 841.209 83.713

Device Routing Invert Outlet Devices
#1  Primary 252.29' 36.0" Round Culvert

L=68.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 252.29' / 250.63' S=0.0244 '/ Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 7.07 sf
#2  Device 1 269.50' 48.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=52.16 cfs @ 18.09 hrs HW=270.67" TW=244.93' (Dynamic Tailwater)
1=Culvert (Passes 52.16 cfs of 139.84 cfs potential flow)
T 2-0rifice/Grate (Weir Controls 52.16 cfs @ 3.54 fps)
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Pond 1P: Ash Pond
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Hydrograph for Pond 1P: Ash Pond

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 650.050 269.50 0.00 0.000
5.00 10.39 652.340 269.53 0.25 0.027
10.00 27.68 658.708 269.62 1.79 0.368
15.00 124.68 728.579 270.58 46.36 8.582
20.00 39.98 734.334 270.66 51.32 29.683
25.00 17.36 727.072 270.56 45.08 49.740
30.00 0.00 712.237 270.37 33.08 65.856
35.00 0.00 700.483 270.21 24.38 77.606
40.00 0.00 691.713 270.09 18.43 86.374
45.00 0.00 685.011 269.99 14.24 93.073
50.00 0.00 679.785 269.92 11.22 98.299
55.00 0.00 675.635 269.86 8.98 102.448
60.00 0.00 672.288 269.82 7.30 105.794
65.00 0.00 669.551 269.78 6.00 108.530
70.00 0.00 667.286 269.75 5.00 110.795
75.00 0.00 665.391 269.72 4.20 112.690
80.00 0.00 663.790 269.70 3.57 114.291
85.00 0.00 662.426 269.68 3.05 115.655
90.00 0.00 661.254 269.66 2.63 116.826
95.00 0.00 660.240 269.65 2.28 117.840
100.00 0.00 659.358 269.63 2.00 118.722
105.00 0.00 658.584 269.62 1.75 119.495
110.00 0.00 657.903 269.61 1.55 120.176
115.00 0.00 657.300 269.60 1.37 120.779
120.00 0.00 656.764 269.60 1.23 121.316
125.00 0.00 656.284 269.59 1.10 121.795
130.00 0.00 655.854 269.58 0.99 122.225
135.00 0.00 655.467 269.58 0.89 122.612
140.00 0.00 655.117 269.57 0.81 122.962
145.00 0.00 654.800 269.57 0.73 123.279
150.00 0.00 654.512 269.56 0.67 123.568
155.00 0.00 654.249 269.56 0.61 123.831
160.00 0.00 654.008 269.56 0.56 124.071
165.00 0.00 653.787 269.55 0.51 124.292
170.00 0.00 653.585 269.55 0.47 124.494
175.00 0.00 653.398 269.55 0.43 124.681
180.00 0.00 653.226 269.55 0.40 124.853
185.00 0.00 653.066 269.54 0.37 125.013
190.00 0.00 652.919 269.54 0.34 125.161
195.00 0.00 652.781 269.54 0.32 125.298
200.00 0.00 652.654 269.54 0.30 125.425
205.00 0.00 652.535 269.54 0.28 125.544
210.00 0.00 652.424 269.53 0.26 125.655
215.00 0.00 652.320 269.53 0.24 125.759
220.00 0.00 652.223 269.53 0.23 125.856
225.00 0.00 652.132 269.53 0.21 125.947
230.00 0.00 652.046 269.53 0.20 126.033
235.00 0.00 651.966 269.53 0.19 126.113

240.00 0.00 651.890 269.53 0.18 126.189
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Stage-Area-Storage for Pond 1P: Ash Pond

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
254.00 17.440 0.000 264.40 51.528 349.133
254.20 17.692 3.513 264.60 51.966 359.482
254.40 17.946 7.077 264.80 52.407 369.919
254.60 18.201 10.691 265.00 52.849 380.445
254.80 18.458 14.357 265.20 53.293 391.059
255.00 18.717 18.075 265.40 53.740 401.762
255.20 18.978 21.844 265.60 54.188 412.555
255.40 19.241 25.666 265.80 54.637 423.437
255.60 19.506 29.541 266.00 55.089 434.410
255.80 19.772 33.469 266.20 55.761 445.495
256.00 20.040 37.450 266.40 56.438 456.715
256.20 20.659 41.520 266.60 57.119 468.070
256.40 21.288 45.714 266.80 57.803 479.563
256.60 21.926 50.035 267.00 58.492 491.192
256.80 22.573 54.485 267.20 59.185 502.960
257.00 23.230 59.065 267.40 59.882 514.866
257.20 23.897 63.778 267.60 60.583 526.913
257.40 24.572 68.625 267.80 61.288 539.100
257.60 25.257 73.607 268.00 61.997 551.428
257.80 25.952 78.728 268.20 62.982 563.926
258.00 26.656 83.989 268.40 63.974 576.621
258.20 27.640 89.418 268.60 64.975 589.516
258.40 28.642 95.046 268.80 65.983 602.612
258.60 29.662 100.876 269.00 66.999 615.910
258.80 30.699 106.912 269.20 68.022 629.412
259.00 31.755 113.157 269.40 69.053 643.119
259.20 32.828 119.615 269.60 70.093 657.033
259.40 33.919 126.289 269.80 71.139 671.157
259.60 35.028 133.184 270.00 72.194 685.490
259.80 36.154 140.302 270.20 73.303 700.039
260.00 37.299 147.647 270.40 74.421 714.812
260.20 38.187 155.195 270.60 75.547 729.808
260.40 39.085 162.922 270.80 76.681 745.031
260.60 39.994 170.830 271.00 77.824 760.481
260.80 40.913 178.920 271.20 78.976 776.161
261.00 41.843 187.196 271.40 80.136 792.072
261.20 42.783 195.658 271.60 81.304 808.216
261.40 43.734 204.310 271.80 82.481 824.594
261.60 44.695 213.152 272.00 83.666 841.209
261.80 45.666 222.188
262.00 46.648 231.420
262.20 47.041 240.788
262.40 47.436 250.236
262.60 47.833 259.763
262.80 48.231 269.370
263.00 48.631 279.056
263.20 49.033 288.822
263.40 49.436 298.669
263.60 49.841 308.597
263.80 50.248 318.606
264.00 50.656 328.696
264.20 51.091 338.871
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Summary for Pond 2P: Catch Basin 1

Inflow Area = 491.760 ac, 19.07% Impervious, Inflow Depth > 3.08" for 50 year event

Inflow = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af
Outflow = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af, Atten= 0%, Lag= 0.1 min
Primary = 52.16 cfs @ 18.09 hrs, Volume= 126.189 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=244.95' @ 17.64 hrs Surf.Area= 36 sf Storage= 220 cf

Plug-Flow detention time= 0.1 min calculated for 126.189 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 2,412.9 - 2,412.8)

Volume Invert Avail.Storage Storage Description
#1 238.84' 619 cf 6.00'W x 6.00'L x 17.20'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 238.84' 36.0" Round Culvert

L=47.7" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 238.84' / 238.10' S=0.0155"/" Cc= 0.900
n=0.012 Concrete pipe, finished, Flow Area= 7.07 sf

Primary OutFlow Max=52.17 cfs @ 18.09 hrs HW=244.93' TW=242.59' (Dynamic Tailwater)
1=Culvert (Inlet Controls 52.17 cfs @ 7.38 fps)

Pond 2P: Catch Basin 1

244I.95' Hydrograph
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Hydrograph for Pond 2P: Catch Basin 1

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 238.84 0.00 0.000
5.00 0.25 6 239.02 0.25 0.026
10.00 1.79 18 239.33 1.79 0.368
15.00 46.36 190 24412 46.35 8.578
20.00 51.32 210 244.68 51.33 29.678
25.00 45.08 165 243.42 45.09 49.736
30.00 33.08 102 241.68 33.08 65.853
35.00 24.38 82 241.11 24.38 77.604
40.00 18.43 68 240.73 18.43 86.372
45.00 14.24 58 240.44 14.24 93.072
50.00 11.22 50 240.22 11.22 98.298
55.00 8.98 43 240.04 8.98 102.447
60.00 7.30 38 239.90 7.30 105.793
65.00 6.00 34 239.78 6.00 108.530
70.00 5.00 30 239.68 5.00 110.794
75.00 4.20 27 239.60 4.20 112.689
80.00 3.57 25 239.54 3.57 114.290
85.00 3.05 23 239.49 3.05 115.654
90.00 2.63 22 239.44 2.63 116.826
95.00 2.28 20 239.40 2.28 117.839
100.00 2.00 19 239.36 2.00 118.722
105.00 1.75 17 239.32 1.75 119.495
110.00 1.55 16 239.29 1.55 120.176
115.00 1.37 15 239.27 1.37 120.779
120.00 1.23 15 239.24 1.23 121.316
125.00 1.10 14 239.22 1.10 121.795
130.00 0.99 13 239.20 0.99 122.225
135.00 0.89 12 239.18 0.89 122.612
140.00 0.81 12 239.17 0.81 122.962
145.00 0.73 11 239.15 0.73 123.279
150.00 0.67 11 239.14 0.67 123.567
155.00 0.61 10 239.12 0.61 123.830
160.00 0.56 10 239.11 0.56 124.071
165.00 0.51 9 239.10 0.51 124.291
170.00 0.47 9 239.09 0.47 124.494
175.00 0.43 9 239.08 0.43 124.681
180.00 0.40 8 239.07 0.40 124.853
185.00 0.37 8 239.06 0.37 125.013
190.00 0.34 8 239.05 0.34 125.160
195.00 0.32 7 239.04 0.32 125.298
200.00 0.30 7 239.04 0.30 125.425
205.00 0.28 7 239.03 0.28 125.544
210.00 0.26 7 239.02 0.26 125.655
215.00 0.24 6 239.02 0.24 125.759
220.00 0.23 6 239.01 0.23 125.856
225.00 0.21 6 239.01 0.21 125.947
230.00 0.20 6 239.00 0.20 126.033
235.00 0.19 6 239.00 0.19 126.113
240.00 0.18 5 238.99 0.18 126.189
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Stage-Area-Storage for Pond 2P: Catch Basin 1

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
238.84 0 249.24 374
239.04 7 249.44 382
239.24 14 249.64 389
239.44 22 249.84 396
239.64 29 250.04 403
239.84 36 250.24 410
240.04 43 250.44 418
240.24 50 250.64 425
240.44 58 250.84 432
240.64 65 251.04 439
240.84 72 251.24 446
241.04 79 251.44 454
241.24 86 251.64 461
241.44 94 251.84 468
241.64 101 252.04 475
241.84 108 252.24 482
242.04 115 252.44 490
242.24 122 252.64 497
242.44 130 252.84 504
242.64 137 253.04 511
242.84 144 253.24 518
243.04 151 253.44 526
243.24 158 253.64 533
243.44 166 253.84 540
243.64 173 254.04 547
243.84 180 254.24 554
244.04 187 254.44 562
24424 194 254.64 569
244 .44 202 254.84 576
244.64 209 255.04 583
244 .84 216 255.24 590
245.04 223 255.44 598
245.24 230 255.64 605
245.44 238 255.84 612
245.64 245 256.04 619
245.84 252
246.04 259
246.24 266
246.44 274
246.64 281
246.84 288
247.04 295
247.24 302
247.44 310
247.64 317
247.84 324
248.04 331
248.24 338
248.44 346
248.64 353
248.84 360
249.04 367
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Summary for Pond 3P: Catch Basin 2

Inflow Area = 503.035 ac, 18.64% Impervious, Inflow Depth > 3.12" for 50 year event

Inflow = 54.80 cfs @ 17.25 hrs, Volume= 130.899 af
Outflow = 54.80cfs @ 17.25 hrs, Volume= 130.898 af, Atten= 0%, Lag= 0.0 min
Primary = 54.80 cfs @ 17.25 hrs, Volume= 130.898 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=242.61' @ 17.25 hrs Surf.Area= 36 sf Storage= 166 cf

Plug-Flow detention time= 0.1 min calculated for 130.893 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 2,358.6 - 2,358.6 )

Volume Invert Avail.Storage Storage Description
#1 238.00' 198 cf 6.00'W x 6.00'L x 5.50'H Prismatoid
Device Routing Invert Outlet Devices
#1  Primary 238.10' 34.5" Round Culvert

L=133.2" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 238.10'/ 234.12' S=0.0299 '/' Cc= 0.900
n=0.012, Flow Area= 6.49 sf

Primary OutFlow Max=54.80 cfs @ 17.25 hrs HW=242.61" (Free Discharge)
1=Culvert (Inlet Controls 54.80 cfs @ 8.44 fps)

Pond 3P: Catch Basin 2
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Pond 3P: Catch Basin 2
Stage-Discharge
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Hydrograph for Pond 3P: Catch Basin 2

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 238.00 0.00 0.000
5.00 0.27 10 238.29 0.27 0.027
10.00 2.53 25 238.69 2.53 0.486
15.00 51.63 154 242.26 51.62 11.506
20.00 52.96 159 242.41 52.96 33.835
25.00 45.59 132 241.66 45.59 54.364
30.00 33.12 95 240.65 33.12 70.554
35.00 24.38 78 240.16 24.38 82.311
40.00 18.43 66 239.84 18.43 91.080
45.00 14.24 58 239.60 14.24 97.781
50.00 11.22 51 239.41 11.22 103.006
55.00 8.98 45 239.26 8.98 107.156
60.00 7.30 41 239.14 7.30 110.502
65.00 6.00 37 239.03 6.00 113.239
70.00 5.00 34 238.95 5.00 115.503
75.00 4.20 31 238.87 4.20 117.398
80.00 3.57 29 238.81 3.57 118.999
85.00 3.05 27 238.75 3.05 120.363
90.00 2.63 25 238.71 2.63 121.535
95.00 2.28 24 238.66 2.28 122.548
100.00 2.00 22 238.62 2.00 123.431
105.00 1.75 21 238.59 1.75 124.204
110.00 1.55 20 238.56 1.55 124.885
115.00 1.37 19 238.53 1.37 125.489
120.00 1.23 18 238.51 1.23 126.025
125.00 1.10 17 238.49 1.10 126.504
130.00 0.99 17 238.47 0.99 126.934
135.00 0.89 16 238.45 0.89 127.322
140.00 0.81 15 238.43 0.81 127.671
145.00 0.73 15 238.41 0.73 127.989
150.00 0.67 14 238.40 0.67 128.277
155.00 0.61 14 238.39 0.61 128.540
160.00 0.56 13 238.37 0.56 128.781
165.00 0.51 13 238.36 0.51 129.001
170.00 0.47 13 238.35 0.47 129.204
175.00 0.43 12 238.34 0.43 129.391
180.00 0.40 12 238.33 0.40 129.563
185.00 0.37 12 238.32 0.37 129.722
190.00 0.34 11 238.31 0.34 129.870
195.00 0.32 11 238.31 0.32 130.007
200.00 0.30 11 238.30 0.30 130.135
205.00 0.28 11 238.29 0.28 130.254
210.00 0.26 10 238.29 0.26 130.365
215.00 0.24 10 238.28 0.24 130.469
220.00 0.23 10 238.27 0.23 130.566
225.00 0.21 10 238.27 0.21 130.657
230.00 0.20 9 238.26 0.20 130.742
235.00 0.19 9 238.26 0.19 130.823

240.00 0.18 9 238.25 0.18 130.898
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Stage-Area-Storage for Pond 3P: Catch Basin 2

Elevation Storage Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet) (feet) (cubic-feet)
238.00 0 240.08 75 242.16 150
238.04 1 240.12 76 242.20 151
238.08 3 240.16 78 242.24 153
238.12 4 240.20 79 242.28 154
238.16 6 240.24 81 242.32 156
238.20 7 240.28 82 242.36 157
238.24 9 240.32 84 242.40 158
238.28 10 240.36 85 242.44 160
238.32 12 240.40 86 242.48 161
238.36 13 240.44 88 242.52 163
238.40 14 240.48 89 242.56 164
238.44 16 240.52 91 242.60 166
238.48 17 240.56 92 242.64 167
238.52 19 240.60 94 242.68 168
238.56 20 240.64 95 242.72 170
238.60 22 240.68 96 242.76 171
238.64 23 240.72 98 242.80 173
238.68 24 240.76 99 242.84 174
238.72 26 240.80 101 242.88 176
238.76 27 240.84 102 242.92 177
238.80 29 240.88 104 242.96 179
238.84 30 240.92 105 243.00 180
238.88 32 240.96 107 243.04 181
238.92 33 241.00 108 243.08 183
238.96 35 241.04 109 243.12 184
239.00 36 241.08 111 243.16 186
239.04 37 241.12 112 243.20 187
239.08 39 241.16 114 243.24 189
239.12 40 241.20 115 243.28 190
239.16 42 241.24 117 243.32 192
239.20 43 241.28 118 243.36 193
239.24 45 241.32 120 243.40 194
239.28 46 241.36 121 243.44 196
239.32 48 241.40 122 243.48 197
239.36 49 241.44 124
239.40 50 241.48 125
239.44 52 241.52 127
239.48 53 241.56 128
239.52 55 241.60 130
239.56 56 241.64 131
239.60 58 241.68 132
239.64 59 241.72 134
239.68 60 241.76 135
239.72 62 241.80 137
239.76 63 241.84 138
239.80 65 241.88 140
239.84 66 241.92 141
239.88 68 241.96 143
239.92 69 242.00 144
239.96 71 242.04 145
240.00 72 242.08 147
240.04 73 24212 148
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Summary for Pond 4P: Man-Hole 1

Inflow Area = 11.275 ac, 0.00% Impervious, Inflow Depth = 5.01" for 50 year event
Inflow = 23.31 cfs@ 12.03 hrs, Volume= 4.710 af

Outflow = 23.27 cfs @ 12.04 hrs, Volume= 4.710 af, Atten= 0%, Lag= 0.2 min
Primary = 23.27 cfs @ 12.04 hrs, Volume= 4.710 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=246.28' @ 12.04 hrs Surf.Area= 20 sf Storage= 117 cf

Plug-Flow detention time= 0.2 min calculated for 4.710 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 902.2 - 902.0 )

Volume Invert Avail.Storage Storage Description

#1 240.30' 174 cf 5.00'D x 8.86'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 240.30' 22.5" Round Culvert

L=290.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 240.30' / 238.00' S= 0.0079'/' Cc= 0.900
n=0.012, Flow Area= 2.76 sf

Primary OutFlow Max=23.17 cfs @ 12.04 hrs HW=246.25' TW=240.94" (Dynamic Tailwater)
1=Culvert (Outlet Controls 23.17 cfs @ 8.39 fps)

Pond 4P: Man-Hole 1
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Pond 4P: Man-Hole 1
Stage-Discharge
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Hydrograph for Pond 4P: Man-Hole 1

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 240.30 0.00 0.000
5.00 0.03 1 240.37 0.03 0.001
10.00 0.74 7 240.66 0.74 0.119
15.00 5.28 44 24253 5.27 2.931
20.00 1.63 42 242.44 1.63 4.160
25.00 0.50 27 241.67 0.50 4.631
30.00 0.04 7 240.66 0.04 4.703
35.00 0.00 1 240.35 0.00 4.709
40.00 0.00 0 240.31 0.00 4.710
45.00 0.00 0 240.31 0.00 4.710
50.00 0.00 0 240.30 0.00 4.710
55.00 0.00 0 240.30 0.00 4.710
60.00 0.00 0 240.30 0.00 4.710
65.00 0.00 0 240.30 0.00 4.710
70.00 0.00 0 240.30 0.00 4.710
75.00 0.00 0 240.30 0.00 4.710
80.00 0.00 0 240.30 0.00 4.710
85.00 0.00 0 240.30 0.00 4.710
90.00 0.00 0 240.30 0.00 4.710
95.00 0.00 0 240.30 0.00 4.710
100.00 0.00 0 240.30 0.00 4.710
105.00 0.00 0 240.30 0.00 4.710
110.00 0.00 0 240.30 0.00 4.710
115.00 0.00 0 240.30 0.00 4.710
120.00 0.00 0 240.30 0.00 4.710
125.00 0.00 0 240.30 0.00 4.710
130.00 0.00 0 240.30 0.00 4.710
135.00 0.00 0 240.30 0.00 4.710
140.00 0.00 0 240.30 0.00 4.710
145.00 0.00 0 240.30 0.00 4.710
150.00 0.00 0 240.30 0.00 4.710
155.00 0.00 0 240.30 0.00 4.710
160.00 0.00 0 240.30 0.00 4.710
165.00 0.00 0 240.30 0.00 4.710
170.00 0.00 0 240.30 0.00 4.710
175.00 0.00 0 240.30 0.00 4.710
180.00 0.00 0 240.30 0.00 4.710
185.00 0.00 0 240.30 0.00 4.710
190.00 0.00 0 240.30 0.00 4.710
195.00 0.00 0 240.30 0.00 4.710
200.00 0.00 0 240.30 0.00 4.710
205.00 0.00 0 240.30 0.00 4.710
210.00 0.00 0 240.30 0.00 4.710
215.00 0.00 0 240.30 0.00 4.710
220.00 0.00 0 240.30 0.00 4.710
225.00 0.00 0 240.30 0.00 4.710
230.00 0.00 0 240.30 0.00 4.710
235.00 0.00 0 240.30 0.00 4.710
240.00 0.00 0 240.30 0.00 4.710
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Stage-Area-Storage for Pond 4P: Man-Hole 1

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
240.30 0 245.50 102
240.40 2 245.60 104
240.50 4 245.70 106
240.60 6 245.80 108
240.70 8 245.90 110
240.80 10 246.00 112
240.90 12 246.10 114
241.00 14 246.20 116
241.10 16 246.30 118
241.20 18 246.40 120
241.30 20 246.50 122
241.40 22 246.60 124
241.50 24 246.70 126
241.60 26 246.80 128
241.70 27 246.90 130
241.80 29 247.00 132
241.90 31 247.10 134
242.00 33 247.20 135
242.10 35 247.30 137
242.20 37 247.40 139
242.30 39 247.50 141
242.40 41 247.60 143
242.50 43 247.70 145
242.60 45 247.80 147
242.70 47 247.90 149
242.80 49 248.00 151
242.90 51 248.10 153
243.00 53 248.20 155
243.10 55 248.30 157
243.20 57 248.40 159
243.30 59 248.50 161
243.40 61 248.60 163
243.50 63 248.70 165
243.60 65 248.80 167
243.70 67 248.90 169
243.80 69 249.00 171
243.90 71 249.10 173
244.00 73
24410 75
244.20 77
244.30 79
244.40 81
244.50 82
244.60 84
244.70 86
244.80 88
244.90 90
245.00 92
245.10 94
245.20 96
245.30 98
245.40 100
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Summary for Pond 4R: 12-Inch Drainage

Inflow Area = 1.556 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 15.48 cfs @ 11.97 hrs, Volume= 0.773 af

Outflow = 1.64 cfs @ 12.34 hrs, Volume= 0.773 af, Atten=89%, Lag=22.3 min
Primary = 1.64 cfs @ 12.34 hrs, Volume= 0.773 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.19' @ 12.34 hrs Surf.Area= 1.075 ac Storage= 0.372 af

Plug-Flow detention time= 148.4 min calculated for 0.773 af (100% of inflow)
Center-of-Mass det. time= 148.9 min ( 937.2 - 788.4)

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.778 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.556 0.778 0.778
Device Routing Invert Outlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 263.20' S=0.1163"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.64 cfs @ 12.34 hrs HW=273.19' TW=263.17' (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.64 cfs @ 2.83 fps)
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Pond 4R: 12-Inch Drainage

273I 19’ Hydrograph
L_U1_5-48Cfs :i::::::::::i::::::::::i::::::::::i:::::::f;273_15 —Elevation
1+ s g g BEE i -273.1 = Inflow
an L. L Inflow Area=1.556 ac } — Primar
Tl P seeseeses Peak Elev=273.19" | 273.05 L
o3l storage=0.372af }2/3 _
. : i | B 3 ********** 3 ********** 3 ********** 3”12_*0"*:—272.95 "g,'.;
g1op |l S ~ Round Culvert 2729 <
= 41l n=0013 27285 ¢
e N SoIooii soIoIoi L=80.0' f272.8 8
::: - :::::::::::::::::::::::::::3:::::320571163'45::—272_75 w
i\ A enemn e e o -272.7
— ::::3::::::::::3::::::::::3::::::::::3::::::::;_272.65
> K2726
R o e - -272.55
: et 2725
100 150 200
Time (hours)
Pond 4R: 12-Inch Drainage
Stage-Discharge
| |—Primary|
]
8 273
T
3
11}
l_,CuIyertl . . — .

0 1 2
Discharge (cfs)







Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 69

Hydrograph for Pond 4R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.02 0.001 272.53 0.01 0.000
10.00 0.28 0.026 272.68 0.14 0.023
15.00 0.35 0.212 273.02 1.02 0.418
20.00 0.15 0.060 272.78 0.32 0.665
25.00 0.00 0.020 272.66 0.11 0.753
30.00 0.00 0.002 272.55 0.01 0.771
35.00 0.00 0.000 272.52 0.00 0.773
40.00 0.00 0.000 272.50 0.00 0.773
45.00 0.00 0.000 272.50 0.00 0.773
50.00 0.00 0.000 272.50 0.00 0.773
55.00 0.00 0.000 272.50 0.00 0.773
60.00 0.00 0.000 272.50 0.00 0.773
65.00 0.00 0.000 272.50 0.00 0.773
70.00 0.00 0.000 272.50 0.00 0.773
75.00 0.00 0.000 272.50 0.00 0.773
80.00 0.00 0.000 272.50 0.00 0.773
85.00 0.00 0.000 272.50 0.00 0.773
90.00 0.00 0.000 272.50 0.00 0.773
95.00 0.00 0.000 272.50 0.00 0.773
100.00 0.00 0.000 272.50 0.00 0.773
105.00 0.00 0.000 272.50 0.00 0.773
110.00 0.00 0.000 272.50 0.00 0.773
115.00 0.00 0.000 272.50 0.00 0.773
120.00 0.00 0.000 272.50 0.00 0.773
125.00 0.00 0.000 272.50 0.00 0.773
130.00 0.00 0.000 272.50 0.00 0.773
135.00 0.00 0.000 272.50 0.00 0.773
140.00 0.00 0.000 272.50 0.00 0.773
145.00 0.00 0.000 272.50 0.00 0.773
150.00 0.00 0.000 272.50 0.00 0.773
155.00 0.00 0.000 272.50 0.00 0.773
160.00 0.00 0.000 272.50 0.00 0.773
165.00 0.00 0.000 272.50 0.00 0.773
170.00 0.00 0.000 272.50 0.00 0.773
175.00 0.00 0.000 272.50 0.00 0.773
180.00 0.00 0.000 272.50 0.00 0.773
185.00 0.00 0.000 272.50 0.00 0.773
190.00 0.00 0.000 272.50 0.00 0.773
195.00 0.00 0.000 272.50 0.00 0.773
200.00 0.00 0.000 272.50 0.00 0.773
205.00 0.00 0.000 272.50 0.00 0.773
210.00 0.00 0.000 272.50 0.00 0.773
215.00 0.00 0.000 272.50 0.00 0.773
220.00 0.00 0.000 272.50 0.00 0.773
225.00 0.00 0.000 272.50 0.00 0.773
230.00 0.00 0.000 272.50 0.00 0.773
235.00 0.00 0.000 272.50 0.00 0.773

240.00 0.00 0.000 272.50 0.00 0.773
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Stage-Area-Storage for Pond 4R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.809 0.210
272.51 0.016 0.000 273.03 0.825 0.219
272.52 0.031 0.000 273.04 0.840 0.227
272.53 0.047 0.001 273.05 0.856 0.235
272.54 0.062 0.001 273.06 0.871 0.244
272.55 0.078 0.002 273.07 0.887 0.253
272.56 0.093 0.003 273.08 0.902 0.262
272.57 0.109 0.004 273.09 0.918 0.271
272.58 0.124 0.005 273.10 0.934 0.280
272.59 0.140 0.006 273.11 0.949 0.289
272.60 0.156 0.008 273.12 0.965 0.299
272.61 0.171 0.009 273.13 0.980 0.309
272.62 0.187 0.011 273.14 0.996 0.319
272.63 0.202 0.013 273.15 1.011 0.329
272.64 0.218 0.015 273.16 1.027 0.339
272.65 0.233 0.018 273.17 1.043 0.349
272.66 0.249 0.020 273.18 1.058 0.360
272.67 0.265 0.022 273.19 1.074 0.370
272.68 0.280 0.025 273.20 1.089 0.381
272.69 0.296 0.028 273.21 1.105 0.392
272.70 0.311 0.031 273.22 1.120 0.403
272.71 0.327 0.034 273.23 1.136 0.415
272.72 0.342 0.038 273.24 1.151 0.426
272.73 0.358 0.041 273.25 1.167 0.438
272.74 0.373 0.045 273.26 1.183 0.449
272.75 0.389 0.049 273.27 1.198 0.461
272.76 0.405 0.053 273.28 1.214 0.473
272.77 0.420 0.057 273.29 1.229 0.486
272.78 0.436 0.061 273.30 1.245 0.498
272.79 0.451 0.065 273.31 1.260 0.510
272.80 0.467 0.070 273.32 1.276 0.523
272.81 0.482 0.075 273.33 1.291 0.536
272.82 0.498 0.080 273.34 1.307 0.549
272.83 0.513 0.085 273.35 1.323 0.562
272.84 0.529 0.090 273.36 1.338 0.575
272.85 0.545 0.095 273.37 1.354 0.589
272.86 0.560 0.101 273.38 1.369 0.602
272.87 0.576 0.107 273.39 1.385 0.616
272.88 0.591 0.112 273.40 1.400 0.630
272.89 0.607 0.118 273.41 1.416 0.644
272.90 0.622 0.124 273.42 1.432 0.658
272.91 0.638 0.131 273.43 1.447 0.673
272.92 0.654 0.137 273.44 1.463 0.687
272.93 0.669 0.144 273.45 1.478 0.702
272.94 0.685 0.151 273.46 1.494 0.717
272.95 0.700 0.158 273.47 1.509 0.732
272.96 0.716 0.165 273.48 1.525 0.747
272.97 0.731 0.172 273.49 1.540 0.763
272.98 0.747 0.179 273.50 1.556 0.778
272.99 0.762 0.187
273.00 0.778 0.194
273.01 0.794 0.202
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Summary for Pond 5P: Drop-Inlet 1

Inflow Area = 11.275 ac, 0.00% Impervious, Inflow Depth = 5.01" for 50 year event
Inflow = 23.31 cfs@ 12.03 hrs, Volume= 4.710 af

Outflow = 23.31cfs@ 12.03 hrs, Volume= 4.710 af, Atten= 0%, Lag= 0.1 min
Primary = 23.31 cfs@ 12.03 hrs, Volume= 4.710 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=252.96' @ 12.03 hrs Surf.Area= 16 sf Storage= 64 cf

Plug-Flow detention time= 0.1 min calculated for 4.710 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 902.0 - 901.9)

Volume Invert Avail.Storage Storage Description

#1 248.95' 140 cf 4.50'D x 8.80'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 248.95' 22.5" Round Culvert

L=252.0" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 248.95' / 240.40' S=0.0339'/" Cc= 0.900
n=0.012, Flow Area= 2.76 sf

Primary OutFlow Max=23.29 cfs @ 12.03 hrs HW=252.96" TW=246.23' (Dynamic Tailwater)
1=Culvert (Inlet Controls 23.29 cfs @ 8.44 fps)

Pond 5P: Drop-Inlet 1
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Pond 5P: Drop-Inlet 1
Stage-Discharge
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Hydrograph for Pond 5P: Drop-Inlet 1

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 248.95 0.00 0.000
5.00 0.03 1 249.02 0.03 0.001
10.00 0.74 6 249.31 0.74 0.119
15.00 5.27 16 249.97 5.28 2.932
20.00 1.63 9 249.49 1.63 4.161
25.00 0.50 5 249.24 0.50 4.632
30.00 0.04 1 249.03 0.04 4.703
35.00 0.00 0 248.97 0.00 4.709
40.00 0.00 0 248.96 0.00 4.710
45.00 0.00 0 248.95 0.00 4.710
50.00 0.00 0 248.95 0.00 4.710
55.00 0.00 0 248.95 0.00 4.710
60.00 0.00 0 248.95 0.00 4.710
65.00 0.00 0 248.95 0.00 4.710
70.00 0.00 0 248.95 0.00 4.710
75.00 0.00 0 248.95 0.00 4.710
80.00 0.00 0 248.95 0.00 4.710
85.00 0.00 0 248.95 0.00 4.710
90.00 0.00 0 248.95 0.00 4.710
95.00 0.00 0 248.95 0.00 4.710
100.00 0.00 0 248.95 0.00 4.710
105.00 0.00 0 248.95 0.00 4.710
110.00 0.00 0 248.95 0.00 4.710
115.00 0.00 0 248.95 0.00 4.710
120.00 0.00 0 248.95 0.00 4.710
125.00 0.00 0 248.95 0.00 4.710
130.00 0.00 0 248.95 0.00 4.710
135.00 0.00 0 248.95 0.00 4.710
140.00 0.00 0 248.95 0.00 4.710
145.00 0.00 0 248.95 0.00 4.710
150.00 0.00 0 248.95 0.00 4.710
155.00 0.00 0 248.95 0.00 4.710
160.00 0.00 0 248.95 0.00 4.710
165.00 0.00 0 248.95 0.00 4.710
170.00 0.00 0 248.95 0.00 4.710
175.00 0.00 0 248.95 0.00 4.710
180.00 0.00 0 248.95 0.00 4.710
185.00 0.00 0 248.95 0.00 4.710
190.00 0.00 0 248.95 0.00 4.710
195.00 0.00 0 248.95 0.00 4.710
200.00 0.00 0 248.95 0.00 4.710
205.00 0.00 0 248.95 0.00 4.710
210.00 0.00 0 248.95 0.00 4.710
215.00 0.00 0 248.95 0.00 4.710
220.00 0.00 0 248.95 0.00 4.710
225.00 0.00 0 248.95 0.00 4.710
230.00 0.00 0 248.95 0.00 4.710
235.00 0.00 0 248.95 0.00 4.710
240.00 0.00 0 248.95 0.00 4.710
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Stage-Area-Storage for Pond 5P: Drop-inlet 1

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
248.95 0 254.15 83
249.05 2 254.25 84
249.15 3 254.35 86
249.25 5 254.45 87
249.35 6 254.55 89
249.45 8 254.65 91
249.55 10 254.75 92
249.65 11 254.85 94
249.75 13 254.95 95
249.85 14 255.05 97
249.95 16 255.15 99
250.05 17 255.25 100
250.15 19 255.35 102
250.25 21 255.45 103
250.35 22 255.55 105
250.45 24 255.65 107
250.55 25 255.75 108
250.65 27 255.85 110
250.75 29 255.95 111
250.85 30 256.05 113
250.95 32 256.15 115
251.05 33 256.25 116
251.15 35 256.35 118
251.25 37 256.45 119
251.35 38 256.55 121
251.45 40 256.65 122
251.55 41 256.75 124
251.65 43 256.85 126
251.75 45 256.95 127
251.85 46 257.05 129
251.95 48 257.15 130
252.05 49 257.25 132
252.15 51 257.35 134
252.25 52 257.45 135
252.35 54 257.55 137
252.45 56 257.65 138
252.55 57 257.75 140
252.65 59
252.75 60
252.85 62
252.95 64
253.05 65
253.15 67
253.25 68
253.35 70
253.45 72
253.55 73
253.65 75
253.75 76
253.85 78
253.95 80
254.05 81
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Summary for Pond 5R: 12-Inch Drainage

Inflow Area = 1.003 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 9.98cfs @ 11.97 hrs, Volume= 0.498 af

Outflow = 1.51cfs@ 12.18 hrs, Volume= 0.498 af, Atten= 85%, Lag= 12.6 min
Primary = 1.51cfs @ 12.18 hrs, Volume= 0.498 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.16' @ 12.18 hrs Surf.Area= 0.659 ac Storage= 0.216 af

Plug-Flow detention time= 93.6 min calculated for 0.498 af (100% of inflow)
Center-of-Mass det. time= 94.1 min ( 882.5 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.501 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.003 0.501 0.501
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 263.11" S=0.1174"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.51 cfs @ 12.18 hrs HW=273.16' TW=264.19" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.51 cfs @ 2.76 fps)
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Pond 5R: 12-Inch Drainage
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Hydrograph for Pond 5R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.02 0.001 272.53 0.00 0.000
10.00 0.18 0.013 272.66 0.11 0.018
15.00 0.23 0.077 272.89 0.61 0.329
20.00 0.10 0.017 272.68 0.14 0.451
25.00 0.00 0.005 272.60 0.05 0.493
30.00 0.00 0.000 272.52 0.00 0.498
35.00 0.00 0.000 272.50 0.00 0.498
40.00 0.00 0.000 272.50 0.00 0.498
45.00 0.00 0.000 272.50 0.00 0.498
50.00 0.00 0.000 272.50 0.00 0.498
55.00 0.00 0.000 272.50 0.00 0.498
60.00 0.00 0.000 272.50 0.00 0.498
65.00 0.00 0.000 272.50 0.00 0.498
70.00 0.00 0.000 272.50 0.00 0.498
75.00 0.00 0.000 272.50 0.00 0.498
80.00 0.00 0.000 272.50 0.00 0.498
85.00 0.00 0.000 272.50 0.00 0.498
90.00 0.00 0.000 272.50 0.00 0.498
95.00 0.00 0.000 272.50 0.00 0.498
100.00 0.00 0.000 272.50 0.00 0.498
105.00 0.00 0.000 272.50 0.00 0.498
110.00 0.00 0.000 272.50 0.00 0.498
115.00 0.00 0.000 272.50 0.00 0.498
120.00 0.00 0.000 272.50 0.00 0.498
125.00 0.00 0.000 272.50 0.00 0.498
130.00 0.00 0.000 272.50 0.00 0.498
135.00 0.00 0.000 272.50 0.00 0.498
140.00 0.00 0.000 272.50 0.00 0.498
145.00 0.00 0.000 272.50 0.00 0.498
150.00 0.00 0.000 272.50 0.00 0.498
155.00 0.00 0.000 272.50 0.00 0.498
160.00 0.00 0.000 272.50 0.00 0.498
165.00 0.00 0.000 272.50 0.00 0.498
170.00 0.00 0.000 272.50 0.00 0.498
175.00 0.00 0.000 272.50 0.00 0.498
180.00 0.00 0.000 272.50 0.00 0.498
185.00 0.00 0.000 272.50 0.00 0.498
190.00 0.00 0.000 272.50 0.00 0.498
195.00 0.00 0.000 272.50 0.00 0.498
200.00 0.00 0.000 272.50 0.00 0.498
205.00 0.00 0.000 272.50 0.00 0.498
210.00 0.00 0.000 272.50 0.00 0.498
215.00 0.00 0.000 272.50 0.00 0.498
220.00 0.00 0.000 272.50 0.00 0.498
225.00 0.00 0.000 272.50 0.00 0.498
230.00 0.00 0.000 272.50 0.00 0.498
235.00 0.00 0.000 272.50 0.00 0.498

240.00 0.00 0.000 272.50 0.00 0.498
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Stage-Area-Storage for Pond 5R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.522 0.136
272.51 0.010 0.000 273.03 0.532 0.141
272.52 0.020 0.000 273.04 0.542 0.146
272.53 0.030 0.000 273.05 0.552 0.152
272.54 0.040 0.001 273.06 0.562 0.157
272.55 0.050 0.001 273.07 0.572 0.163
272.56 0.060 0.002 273.08 0.582 0.169
272.57 0.070 0.002 273.09 0.592 0.175
272.58 0.080 0.003 273.10 0.602 0.181
272.59 0.090 0.004 273.11 0.612 0.187
272.60 0.100 0.005 273.12 0.622 0.193
272.61 0.110 0.006 273.13 0.632 0.199
272.62 0.120 0.007 273.14 0.642 0.205
272.63 0.130 0.008 273.15 0.652 0.212
272.64 0.140 0.010 273.16 0.662 0.218
272.65 0.150 0.011 273.17 0.672 0.225
272.66 0.160 0.013 273.18 0.682 0.232
272.67 0.171 0.014 273.19 0.692 0.239
272.68 0.181 0.016 273.20 0.702 0.246
272.69 0.191 0.018 273.21 0.712 0.253
272.70 0.201 0.020 273.22 0.722 0.260
272.71 0.211 0.022 273.23 0.732 0.267
272.72 0.221 0.024 273.24 0.742 0.275
272.73 0.231 0.027 273.25 0.752 0.282
272.74 0.241 0.029 273.26 0.762 0.290
272.75 0.251 0.031 273.27 0.772 0.297
272.76 0.261 0.034 273.28 0.782 0.305
272.77 0.271 0.037 273.29 0.792 0.313
272.78 0.281 0.039 273.30 0.802 0.321
272.79 0.291 0.042 273.31 0.812 0.329
272.80 0.301 0.045 273.32 0.822 0.337
272.81 0.311 0.048 273.33 0.832 0.345
272.82 0.321 0.051 273.34 0.843 0.354
272.83 0.331 0.055 273.35 0.853 0.362
272.84 0.341 0.058 273.36 0.863 0.371
272.85 0.351 0.061 273.37 0.873 0.380
272.86 0.361 0.065 273.38 0.883 0.388
272.87 0.371 0.069 273.39 0.893 0.397
272.88 0.381 0.072 273.40 0.903 0.406
272.89 0.391 0.076 273.41 0.913 0.415
272.90 0.401 0.080 273.42 0.923 0.424
272.91 0.411 0.084 273.43 0.933 0.434
272.92 0.421 0.088 273.44 0.943 0.443
272.93 0.431 0.093 273.45 0.953 0.453
272.94 0.441 0.097 273.46 0.963 0.462
272.95 0.451 0.102 273.47 0.973 0.472
272.96 0.461 0.106 273.48 0.983 0.482
272.97 0.471 0.111 273.49 0.993 0.492
272.98 0.481 0.116 273.50 1.003 0.501
272.99 0.491 0.120
273.00 0.501 0.125
273.01 0.512 0.130
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Summary for Pond 6P: Man-Hole 2

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=255.07' @ 12.01 hrs Surf.Area= 20 sf Storage= 33 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.4 - 909.4 )

Volume Invert Avail.Storage Storage Description
#1 253.37' 224 cf 5.00'D x 11.40'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 253.37' 24.0" Round Culvert

L= 143.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 253.37' / 249.05' S=0.0302'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=12.65 cfs @ 12.01 hrs HW=255.07" TW=252.78' (Dynamic Tailwater)
1=Culvert (Inlet Controls 12.65 cfs @ 4.44 fps)

Pond 6P: Man-Hole 2
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Hydrograph for Pond 6P: Man-Hole 2

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 253.37 0.00 0.000
5.00 0.03 1 253.44 0.03 0.001
10.00 0.74 7 253.72 0.74 0.119
15.00 4.72 18 254.30 4.72 2.340
20.00 1.38 9 253.85 1.38 3.416
25.00 0.46 5 253.64 0.46 3.805
30.00 0.04 1 253.45 0.04 3.872
35.00 0.00 0 253.39 0.00 3.878
40.00 0.00 0 253.38 0.00 3.879
45.00 0.00 0 253.37 0.00 3.879
50.00 0.00 0 253.37 0.00 3.879
55.00 0.00 0 253.37 0.00 3.879
60.00 0.00 0 253.37 0.00 3.879
65.00 0.00 0 253.37 0.00 3.879
70.00 0.00 0 253.37 0.00 3.879
75.00 0.00 0 253.37 0.00 3.879
80.00 0.00 0 253.37 0.00 3.879
85.00 0.00 0 253.37 0.00 3.879
90.00 0.00 0 253.37 0.00 3.879
95.00 0.00 0 253.37 0.00 3.879
100.00 0.00 0 253.37 0.00 3.879
105.00 0.00 0 253.37 0.00 3.879
110.00 0.00 0 253.37 0.00 3.879
115.00 0.00 0 253.37 0.00 3.879
120.00 0.00 0 253.37 0.00 3.879
125.00 0.00 0 253.37 0.00 3.879
130.00 0.00 0 253.37 0.00 3.879
135.00 0.00 0 253.37 0.00 3.879
140.00 0.00 0 253.37 0.00 3.879
145.00 0.00 0 253.37 0.00 3.879
150.00 0.00 0 253.37 0.00 3.879
155.00 0.00 0 253.37 0.00 3.879
160.00 0.00 0 253.37 0.00 3.879
165.00 0.00 0 253.37 0.00 3.879
170.00 0.00 0 253.37 0.00 3.879
175.00 0.00 0 253.37 0.00 3.879
180.00 0.00 0 253.37 0.00 3.879
185.00 0.00 0 253.37 0.00 3.879
190.00 0.00 0 253.37 0.00 3.879
195.00 0.00 0 253.37 0.00 3.879
200.00 0.00 0 253.37 0.00 3.879
205.00 0.00 0 253.37 0.00 3.879
210.00 0.00 0 253.37 0.00 3.879
215.00 0.00 0 253.37 0.00 3.879
220.00 0.00 0 253.37 0.00 3.879
225.00 0.00 0 253.37 0.00 3.879
230.00 0.00 0 253.37 0.00 3.879
235.00 0.00 0 253.37 0.00 3.879
240.00 0.00 0 253.37 0.00 3.879
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Stage-Area-Storage for Pond 6P: Man-Hole 2

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
253.37 0 261.17 153
253.52 3 261.32 156
253.67 6 261.47 159
253.82 9 261.62 162
253.97 12 261.77 165
254.12 15 261.92 168
254.27 18 262.07 171
254.42 21 262.22 174
254.57 24 262.37 177
254.72 27 262.52 180
254.87 29 262.67 183
255.02 32 262.82 186
255.17 35 262.97 188
255.32 38 263.12 191
255.47 41 263.27 194
255.62 44 263.42 197
255.77 47 263.57 200
255.92 50 263.72 203
256.07 53 263.87 206
256.22 56 264.02 209
256.37 59 264.17 212
256.52 62 264.32 215
256.67 65 264.47 218
256.82 68 264.62 221
256.97 71 264.77 224
257.12 74
257.27 77
257.42 80
257.57 82
257.72 85
257.87 88
258.02 91
258.17 94
258.32 97
258.47 100
258.62 103
258.77 106
258.92 109
259.07 112
259.22 115
259.37 118
259.52 121
259.67 124
259.82 127
259.97 130
260.12 133
260.27 135
260.42 138
260.57 141
260.72 144
260.87 147
261.02 150
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Summary for Pond 6R: 12-Inch Drainage

Inflow Area = 0.833 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 8.29cfs @ 11.97 hrs, Volume= 0.414 af

Outflow = 1.45cfs @ 12.15 hrs, Volume= 0.414 af, Atten=82%, Lag= 10.9 min
Primary = 1.45cfs @ 12.15 hrs, Volume= 0.414 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.14' @ 12.15 hrs Surf.Area= 0.535 ac Storage= 0.172 af

Plug-Flow detention time= 77.0 min calculated for 0.414 af (100% of inflow)
Center-of-Mass det. time= 77.6 min ( 866.0 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.417 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 0.833 0.417 0.417
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 263.34' S=0.1145"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.45 cfs @ 12.15 hrs HW=273.14' TW=264.79" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.45 cfs @ 2.73 fps)
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Pond 6R: 12-Inch Drainage
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Hydrograph for Pond 6R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.01 0.000 272.53 0.00 0.000
10.00 0.15 0.009 272.65 0.10 0.016
15.00 0.19 0.047 272.84 0.46 0.290
20.00 0.08 0.010 272.66 0.11 0.378
25.00 0.00 0.003 272.59 0.03 0.411
30.00 0.00 0.000 272.51 0.00 0.414
35.00 0.00 0.000 272.50 0.00 0.414
40.00 0.00 0.000 272.50 0.00 0.414
45.00 0.00 0.000 272.50 0.00 0.414
50.00 0.00 0.000 272.50 0.00 0.414
55.00 0.00 0.000 272.50 0.00 0.414
60.00 0.00 0.000 272.50 0.00 0.414
65.00 0.00 0.000 272.50 0.00 0.414
70.00 0.00 0.000 272.50 0.00 0.414
75.00 0.00 0.000 272.50 0.00 0.414
80.00 0.00 0.000 272.50 0.00 0.414
85.00 0.00 0.000 272.50 0.00 0.414
90.00 0.00 0.000 272.50 0.00 0.414
95.00 0.00 0.000 272.50 0.00 0.414
100.00 0.00 0.000 272.50 0.00 0.414
105.00 0.00 0.000 272.50 0.00 0.414
110.00 0.00 0.000 272.50 0.00 0.414
115.00 0.00 0.000 272.50 0.00 0.414
120.00 0.00 0.000 272.50 0.00 0.414
125.00 0.00 0.000 272.50 0.00 0.414
130.00 0.00 0.000 272.50 0.00 0.414
135.00 0.00 0.000 272.50 0.00 0.414
140.00 0.00 0.000 272.50 0.00 0.414
145.00 0.00 0.000 272.50 0.00 0.414
150.00 0.00 0.000 272.50 0.00 0.414
155.00 0.00 0.000 272.50 0.00 0.414
160.00 0.00 0.000 272.50 0.00 0.414
165.00 0.00 0.000 272.50 0.00 0.414
170.00 0.00 0.000 272.50 0.00 0.414
175.00 0.00 0.000 272.50 0.00 0.414
180.00 0.00 0.000 272.50 0.00 0.414
185.00 0.00 0.000 272.50 0.00 0.414
190.00 0.00 0.000 272.50 0.00 0.414
195.00 0.00 0.000 272.50 0.00 0.414
200.00 0.00 0.000 272.50 0.00 0.414
205.00 0.00 0.000 272.50 0.00 0.414
210.00 0.00 0.000 272.50 0.00 0.414
215.00 0.00 0.000 272.50 0.00 0.414
220.00 0.00 0.000 272.50 0.00 0.414
225.00 0.00 0.000 272.50 0.00 0.414
230.00 0.00 0.000 272.50 0.00 0.414
235.00 0.00 0.000 272.50 0.00 0.414

240.00 0.00 0.000 272.50 0.00 0.414
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Stage-Area-Storage for Pond 6R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.433 0.113
272.51 0.008 0.000 273.03 0.441 0.117
272.52 0.017 0.000 273.04 0.450 0.121
272.53 0.025 0.000 273.05 0.458 0.126
272.54 0.033 0.001 273.06 0.466 0.131
272.55 0.042 0.001 273.07 0.475 0.135
272.56 0.050 0.001 273.08 0.483 0.140
272.57 0.058 0.002 273.09 0.491 0.145
272.58 0.067 0.003 273.10 0.500 0.150
272.59 0.075 0.003 273.11 0.508 0.155
272.60 0.083 0.004 273.12 0.516 0.160
272.61 0.092 0.005 273.13 0.525 0.165
272.62 0.100 0.006 273.14 0.533 0.171
272.63 0.108 0.007 273.15 0.541 0.176
272.64 0.117 0.008 273.16 0.550 0.181
272.65 0.125 0.009 273.17 0.558 0.187
272.66 0.133 0.011 273.18 0.566 0.193
272.67 0.142 0.012 273.19 0.575 0.198
272.68 0.150 0.013 273.20 0.583 0.204
272.69 0.158 0.015 273.21 0.591 0.210
272.70 0.167 0.017 273.22 0.600 0.216
272.71 0.175 0.018 273.23 0.608 0.222
272.72 0.183 0.020 273.24 0.616 0.228
272.73 0.192 0.022 273.25 0.625 0.234
272.74 0.200 0.024 273.26 0.633 0.241
272.75 0.208 0.026 273.27 0.641 0.247
272.76 0.217 0.028 273.28 0.650 0.253
272.77 0.225 0.030 273.29 0.658 0.260
272.78 0.233 0.033 273.30 0.666 0.267
272.79 0.242 0.035 273.31 0.675 0.273
272.80 0.250 0.037 273.32 0.683 0.280
272.81 0.258 0.040 273.33 0.691 0.287
272.82 0.267 0.043 273.34 0.700 0.294
272.83 0.275 0.045 273.35 0.708 0.301
272.84 0.283 0.048 273.36 0.716 0.308
272.85 0.292 0.051 273.37 0.725 0.315
272.86 0.300 0.054 273.38 0.733 0.323
272.87 0.308 0.057 273.39 0.741 0.330
272.88 0.317 0.060 273.40 0.750 0.337
272.89 0.325 0.063 273.41 0.758 0.345
272.90 0.333 0.067 273.42 0.766 0.353
272.91 0.342 0.070 273.43 0.775 0.360
272.92 0.350 0.073 273.44 0.783 0.368
272.93 0.358 0.077 273.45 0.791 0.376
272.94 0.367 0.081 273.46 0.800 0.384
272.95 0.375 0.084 273.47 0.808 0.392
272.96 0.383 0.088 273.48 0.816 0.400
272.97 0.392 0.092 273.49 0.825 0.408
272.98 0.400 0.096 273.50 0.833 0.417
272.99 0.408 0.100
273.00 0.417 0.104
273.01 0.425 0.108
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Summary for Pond 7P: Man-Hole 3

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.01 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=258.31' @ 12.01 hrs Surf.Area= 13 sf Storage= 21 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.4 - 909.3 )

Volume Invert Avail.Storage Storage Description

#1 256.61" 118 cf  4.00'D x 9.36'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 256.61' 24.0" Round Culvert

L= 343.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 256.61' / 253.37' S=0.0094'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=12.65 cfs @ 12.01 hrs HW=258.31" TW=255.07' (Dynamic Tailwater)
1=Culvert (Inlet Controls 12.65 cfs @ 4.44 fps)

Pond 7P: Man-Hole 3
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Pond 7P: Man-Hole 3
Stage-Discharge
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Hydrograph for Pond 7P: Man-Hole 3

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 256.61 0.00 0.000
5.00 0.03 1 256.68 0.03 0.001
10.00 0.74 4 256.96 0.74 0.119
15.00 4.72 12 257.54 4.72 2.340
20.00 1.38 6 257.09 1.38 3.417
25.00 0.46 3 256.88 0.46 3.805
30.00 0.04 1 256.69 0.04 3.872
35.00 0.00 0 256.64 0.00 3.878
40.00 0.00 0 256.62 0.00 3.879
45.00 0.00 0 256.61 0.00 3.879
50.00 0.00 0 256.61 0.00 3.879
55.00 0.00 0 256.61 0.00 3.879
60.00 0.00 0 256.61 0.00 3.879
65.00 0.00 0 256.61 0.00 3.879
70.00 0.00 0 256.61 0.00 3.879
75.00 0.00 0 256.61 0.00 3.879
80.00 0.00 0 256.61 0.00 3.879
85.00 0.00 0 256.61 0.00 3.879
90.00 0.00 0 256.61 0.00 3.879
95.00 0.00 0 256.61 0.00 3.879
100.00 0.00 0 256.61 0.00 3.879
105.00 0.00 0 256.61 0.00 3.879
110.00 0.00 0 256.61 0.00 3.879
115.00 0.00 0 256.61 0.00 3.879
120.00 0.00 0 256.61 0.00 3.879
125.00 0.00 0 256.61 0.00 3.879
130.00 0.00 0 256.61 0.00 3.879
135.00 0.00 0 256.61 0.00 3.879
140.00 0.00 0 256.61 0.00 3.879
145.00 0.00 0 256.61 0.00 3.879
150.00 0.00 0 256.61 0.00 3.879
155.00 0.00 0 256.61 0.00 3.879
160.00 0.00 0 256.61 0.00 3.879
165.00 0.00 0 256.61 0.00 3.879
170.00 0.00 0 256.61 0.00 3.879
175.00 0.00 0 256.61 0.00 3.879
180.00 0.00 0 256.61 0.00 3.879
185.00 0.00 0 256.61 0.00 3.879
190.00 0.00 0 256.61 0.00 3.879
195.00 0.00 0 256.61 0.00 3.879
200.00 0.00 0 256.61 0.00 3.879
205.00 0.00 0 256.61 0.00 3.879
210.00 0.00 0 256.61 0.00 3.879
215.00 0.00 0 256.61 0.00 3.879
220.00 0.00 0 256.61 0.00 3.879
225.00 0.00 0 256.61 0.00 3.879
230.00 0.00 0 256.61 0.00 3.879
235.00 0.00 0 256.61 0.00 3.879
240.00 0.00 0 256.61 0.00 3.879
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Stage-Area-Storage for Pond 7P: Man-Hole 3

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
256.61 0 261.81 65
256.71 1 261.91 67
256.81 3 262.01 68
256.91 4 262.11 69
257.01 5 262.21 70
257.11 6 262.31 72
257.21 8 262.41 73
257.31 9 262.51 74
257.41 10 262.61 75
257.51 11 262.71 77
257.61 13 262.81 78
257.71 14 262.91 79
257.81 15 263.01 80
257.91 16 263.11 82
258.01 18 263.21 83
258.11 19 263.31 84
258.21 20 263.41 85
258.31 21 263.51 87
258.41 23 263.61 88
258.51 24 263.71 89
258.61 25 263.81 90
258.71 26 263.91 92
258.81 28 264.01 93
258.91 29 264.11 94
259.01 30 264.21 96
259.11 31 264.31 97
259.21 33 264.41 98
259.31 34 264.51 99
259.41 35 264.61 101
259.51 36 264.71 102
259.61 38 264.81 103
259.71 39 264.91 104
259.81 40 265.01 106
259.91 41 265.11 107
260.01 43 265.21 108
260.11 44 265.31 109
260.21 45 265.41 111
260.31 46 265.51 112
260.41 48 265.61 113
260.51 49 265.71 114
260.61 50 265.81 116
260.71 52 265.91 117
260.81 53
260.91 54
261.01 55
261.11 57
261.21 58
261.31 59
261.41 60
261.51 62
261.61 63
261.71 64
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Summary for Pond 7R: 12-Inch Drainage

Inflow Area = 0.866 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 8.61cfs@ 11.97 hrs, Volume= 0.430 af

Outflow = 1.46 cfs @ 12.16 hrs, Volume= 0.430 af, Atten=83%, Lag= 11.2 min
Primary = 1.46cfs @ 12.16 hrs, Volume= 0.430 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.14' @ 12.16 hrs Surf.Area= 0.559 ac Storage= 0.180 af

Plug-Flow detention time= 80.2 min calculated for 0.430 af (100% of inflow)
Center-of-Mass det. time= 80.8 min ( 869.2 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.433 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 0.866 0.433 0.433
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert L=80.0' Ke= 0.500

Inlet / Outlet Invert= 272.50' / 263.90' S=0.1075"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.46 cfs @ 12.16 hrs HW=273.14" TW=265.12" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.46 cfs @ 2.73 fps)
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Pond 7R: 12-Inch Drainage
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Hydrograph for Pond 7R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.01 0.000 272.53 0.00 0.000
10.00 0.16 0.010 272.65 0.10 0.017
15.00 0.20 0.052 272.85 0.49 0.299
20.00 0.09 0.011 272.66 0.11 0.393
25.00 0.00 0.004 272.59 0.04 0.427
30.00 0.00 0.000 272.51 0.00 0.430
35.00 0.00 0.000 272.50 0.00 0.430
40.00 0.00 0.000 272.50 0.00 0.430
45.00 0.00 0.000 272.50 0.00 0.430
50.00 0.00 0.000 272.50 0.00 0.430
55.00 0.00 0.000 272.50 0.00 0.430
60.00 0.00 0.000 272.50 0.00 0.430
65.00 0.00 0.000 272.50 0.00 0.430
70.00 0.00 0.000 272.50 0.00 0.430
75.00 0.00 0.000 272.50 0.00 0.430
80.00 0.00 0.000 272.50 0.00 0.430
85.00 0.00 0.000 272.50 0.00 0.430
90.00 0.00 0.000 272.50 0.00 0.430
95.00 0.00 0.000 272.50 0.00 0.430
100.00 0.00 0.000 272.50 0.00 0.430
105.00 0.00 0.000 272.50 0.00 0.430
110.00 0.00 0.000 272.50 0.00 0.430
115.00 0.00 0.000 272.50 0.00 0.430
120.00 0.00 0.000 272.50 0.00 0.430
125.00 0.00 0.000 272.50 0.00 0.430
130.00 0.00 0.000 272.50 0.00 0.430
135.00 0.00 0.000 272.50 0.00 0.430
140.00 0.00 0.000 272.50 0.00 0.430
145.00 0.00 0.000 272.50 0.00 0.430
150.00 0.00 0.000 272.50 0.00 0.430
155.00 0.00 0.000 272.50 0.00 0.430
160.00 0.00 0.000 272.50 0.00 0.430
165.00 0.00 0.000 272.50 0.00 0.430
170.00 0.00 0.000 272.50 0.00 0.430
175.00 0.00 0.000 272.50 0.00 0.430
180.00 0.00 0.000 272.50 0.00 0.430
185.00 0.00 0.000 272.50 0.00 0.430
190.00 0.00 0.000 272.50 0.00 0.430
195.00 0.00 0.000 272.50 0.00 0.430
200.00 0.00 0.000 272.50 0.00 0.430
205.00 0.00 0.000 272.50 0.00 0.430
210.00 0.00 0.000 272.50 0.00 0.430
215.00 0.00 0.000 272.50 0.00 0.430
220.00 0.00 0.000 272.50 0.00 0.430
225.00 0.00 0.000 272.50 0.00 0.430
230.00 0.00 0.000 272.50 0.00 0.430
235.00 0.00 0.000 272.50 0.00 0.430

240.00 0.00 0.000 272.50 0.00 0.430
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Stage-Area-Storage for Pond 7R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.450 0.117
272.51 0.009 0.000 273.03 0.459 0.122
272.52 0.017 0.000 273.04 0.468 0.126
272.53 0.026 0.000 273.05 0.476 0.131
272.54 0.035 0.001 273.06 0.485 0.136
272.55 0.043 0.001 273.07 0.494 0.141
272.56 0.052 0.002 273.08 0.502 0.146
272.57 0.061 0.002 273.09 0.511 0.151
272.58 0.069 0.003 273.10 0.520 0.156
272.59 0.078 0.004 273.11 0.528 0.161
272.60 0.087 0.004 273.12 0.537 0.166
272.61 0.095 0.005 273.13 0.546 0.172
272.62 0.104 0.006 273.14 0.554 0.177
272.63 0.113 0.007 273.15 0.563 0.183
272.64 0.121 0.008 273.16 0.572 0.189
272.65 0.130 0.010 273.17 0.580 0.194
272.66 0.139 0.011 273.18 0.589 0.200
272.67 0.147 0.013 273.19 0.598 0.206
272.68 0.156 0.014 273.20 0.606 0.212
272.69 0.165 0.016 273.21 0.615 0.218
272.70 0.173 0.017 273.22 0.624 0.224
272.71 0.182 0.019 273.23 0.632 0.231
272.72 0.191 0.021 273.24 0.641 0.237
272.73 0.199 0.023 273.25 0.650 0.244
272.74 0.208 0.025 273.26 0.658 0.250
272.75 0.216 0.027 273.27 0.667 0.257
272.76 0.225 0.029 273.28 0.675 0.263
272.77 0.234 0.032 273.29 0.684 0.270
272.78 0.242 0.034 273.30 0.693 0.277
272.79 0.251 0.036 273.31 0.701 0.284
272.80 0.260 0.039 273.32 0.710 0.291
272.81 0.268 0.042 273.33 0.719 0.298
272.82 0.277 0.044 273.34 0.727 0.306
272.83 0.286 0.047 273.35 0.736 0.313
272.84 0.294 0.050 273.36 0.745 0.320
272.85 0.303 0.053 273.37 0.753 0.328
272.86 0.312 0.056 273.38 0.762 0.335
272.87 0.320 0.059 273.39 0.771 0.343
272.88 0.329 0.063 273.40 0.779 0.351
272.89 0.338 0.066 273.41 0.788 0.359
272.90 0.346 0.069 273.42 0.797 0.366
272.91 0.355 0.073 273.43 0.805 0.375
272.92 0.364 0.076 273.44 0.814 0.383
272.93 0.372 0.080 273.45 0.823 0.391
272.94 0.381 0.084 273.46 0.831 0.399
272.95 0.390 0.088 273.47 0.840 0.407
272.96 0.398 0.092 273.48 0.849 0.416
272.97 0.407 0.096 273.49 0.857 0.424
272.98 0.416 0.100 273.50 0.866 0.433
272.99 0.424 0.104
273.00 0.433 0.108
273.01 0.442 0.113
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Summary for Pond 8P: Man-Hole 4

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=259.34' @ 12.01 hrs Surf.Area= 13 sf Storage= 24 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.3 - 909.2)

Volume Invert Avail.Storage Storage Description

#1 257.46' 110 cf 4.00'D x 8.72'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 257.46' 24.0" Round Culvert

L=97.0' RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 257.46' / 256.61' S=0.0088'/' Cc= 0.900
n=0.012, Flow Area= 3.14 sf

Primary OutFlow Max=12.61 cfs @ 12.00 hrs HW=259.34' TW=258.31' (Dynamic Tailwater)
1=Culvert (Outlet Controls 12.61 cfs @ 5.34 fps)

Pond 8P: Man-Hole 4
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Pond 8P: Man-Hole 4
Stage-Discharge
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Hydrograph for Pond 8P: Man-Hole 4

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 257.46 0.00 0.000
5.00 0.03 1 257.53 0.03 0.001
10.00 0.74 4 257.81 0.74 0.119
15.00 4.72 12 258.44 4.72 2.340
20.00 1.38 6 257.95 1.38 3.417
25.00 0.45 3 257.73 0.46 3.805
30.00 0.04 1 257.54 0.04 3.872
35.00 0.00 0 257.49 0.00 3.878
40.00 0.00 0 257.47 0.00 3.879
45.00 0.00 0 257.46 0.00 3.879
50.00 0.00 0 257.46 0.00 3.879
55.00 0.00 0 257.46 0.00 3.879
60.00 0.00 0 257.46 0.00 3.879
65.00 0.00 0 257.46 0.00 3.879
70.00 0.00 0 257.46 0.00 3.879
75.00 0.00 0 257.46 0.00 3.879
80.00 0.00 0 257.46 0.00 3.879
85.00 0.00 0 257.46 0.00 3.879
90.00 0.00 0 257.46 0.00 3.879
95.00 0.00 0 257.46 0.00 3.879
100.00 0.00 0 257.46 0.00 3.879
105.00 0.00 0 257.46 0.00 3.879
110.00 0.00 0 257.46 0.00 3.879
115.00 0.00 0 257.46 0.00 3.879
120.00 0.00 0 257.46 0.00 3.879
125.00 0.00 0 257.46 0.00 3.879
130.00 0.00 0 257.46 0.00 3.879
135.00 0.00 0 257.46 0.00 3.879
140.00 0.00 0 257.46 0.00 3.879
145.00 0.00 0 257.46 0.00 3.879
150.00 0.00 0 257.46 0.00 3.879
155.00 0.00 0 257.46 0.00 3.879
160.00 0.00 0 257.46 0.00 3.879
165.00 0.00 0 257.46 0.00 3.879
170.00 0.00 0 257.46 0.00 3.879
175.00 0.00 0 257.46 0.00 3.879
180.00 0.00 0 257.46 0.00 3.879
185.00 0.00 0 257.46 0.00 3.879
190.00 0.00 0 257.46 0.00 3.879
195.00 0.00 0 257.46 0.00 3.879
200.00 0.00 0 257.46 0.00 3.879
205.00 0.00 0 257.46 0.00 3.879
210.00 0.00 0 257.46 0.00 3.879
215.00 0.00 0 257.46 0.00 3.879
220.00 0.00 0 257.46 0.00 3.879
225.00 0.00 0 257.46 0.00 3.879
230.00 0.00 0 257.46 0.00 3.879
235.00 0.00 0 257.46 0.00 3.879
240.00 0.00 0 257.46 0.00 3.879
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Stage-Area-Storage for Pond 8P: Man-Hole 4

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
257.46 0 262.66 65
257.56 1 262.76 67
257.66 3 262.86 68
257.76 4 262.96 69
257.86 5 263.06 70
257.96 6 263.16 72
258.06 8 263.26 73
258.16 9 263.36 74
258.26 10 263.46 75
258.36 11 263.56 77
258.46 13 263.66 78
258.56 14 263.76 79
258.66 15 263.86 80
258.76 16 263.96 82
258.86 18 264.06 83
258.96 19 264.16 84
259.06 20 264.26 85
259.16 21 264.36 87
259.26 23 264.46 88
259.36 24 264.56 89
259.46 25 264.66 90
259.56 26 264.76 92
259.66 28 264.86 93
259.76 29 264.96 94
259.86 30 265.06 96
259.96 31 265.16 97
260.06 33 265.26 98
260.16 34 265.36 99
260.26 35 265.46 101
260.36 36 265.56 102
260.46 38 265.66 103
260.56 39 265.76 104
260.66 40 265.86 106
260.76 41 265.96 107
260.86 43 266.06 108
260.96 44 266.16 109
261.06 45
261.16 46
261.26 48
261.36 49
261.46 50
261.56 52
261.66 53
261.76 54
261.86 55
261.96 57
262.06 58
262.16 59
262.26 60
262.36 62
262.46 63
262.56 64
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Summary for Pond 8R: 12-Inch Drainage

Inflow Area = 1.670 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 16.61 cfs @ 11.97 hrs, Volume= 0.830 af

Outflow = 1.66 cfs @ 12.38 hrs, Volume= 0.830 af, Atten=90%, Lag= 24.5 min
Primary = 1.66 cfs @ 12.38 hrs, Volume= 0.830 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.20' @ 12.38 hrs Surf.Area= 1.163 ac Storage= 0.405 af

Plug-Flow detention time= 159.9 min calculated for 0.830 af (100% of inflow)
Center-of-Mass det. time= 160.3 min ( 948.7 - 788.4 )

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.835 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.670 0.835 0.835
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert

L=80.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 272.50' / 264.21' S=0.1036 "/ Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.66 cfs @ 12.38 hrs HW=273.20" TW=265.32" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.66 cfs @ 2.84 fps)
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Pond 8R: 12-Inch Drainage
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Hydrograph for Pond 8R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.03 0.001 272.53 0.01 0.000
10.00 0.30 0.029 272.68 0.15 0.024
15.00 0.38 0.244 273.04 1.09 0.432
20.00 0.17 0.075 272.80 0.37 0.704
25.00 0.00 0.026 272.68 0.13 0.804
30.00 0.00 0.003 272.56 0.02 0.827
35.00 0.00 0.000 272.52 0.00 0.829
40.00 0.00 0.000 272.51 0.00 0.830
45.00 0.00 0.000 272.50 0.00 0.830
50.00 0.00 0.000 272.50 0.00 0.830
55.00 0.00 0.000 272.50 0.00 0.830
60.00 0.00 0.000 272.50 0.00 0.830
65.00 0.00 0.000 272.50 0.00 0.830
70.00 0.00 0.000 272.50 0.00 0.830
75.00 0.00 0.000 272.50 0.00 0.830
80.00 0.00 0.000 272.50 0.00 0.830
85.00 0.00 0.000 272.50 0.00 0.830
90.00 0.00 0.000 272.50 0.00 0.830
95.00 0.00 0.000 272.50 0.00 0.830
100.00 0.00 0.000 272.50 0.00 0.830
105.00 0.00 0.000 272.50 0.00 0.830
110.00 0.00 0.000 272.50 0.00 0.830
115.00 0.00 0.000 272.50 0.00 0.830
120.00 0.00 0.000 272.50 0.00 0.830
125.00 0.00 0.000 272.50 0.00 0.830
130.00 0.00 0.000 272.50 0.00 0.830
135.00 0.00 0.000 272.50 0.00 0.830
140.00 0.00 0.000 272.50 0.00 0.830
145.00 0.00 0.000 272.50 0.00 0.830
150.00 0.00 0.000 272.50 0.00 0.830
155.00 0.00 0.000 272.50 0.00 0.830
160.00 0.00 0.000 272.50 0.00 0.830
165.00 0.00 0.000 272.50 0.00 0.830
170.00 0.00 0.000 272.50 0.00 0.830
175.00 0.00 0.000 272.50 0.00 0.830
180.00 0.00 0.000 272.50 0.00 0.830
185.00 0.00 0.000 272.50 0.00 0.830
190.00 0.00 0.000 272.50 0.00 0.830
195.00 0.00 0.000 272.50 0.00 0.830
200.00 0.00 0.000 272.50 0.00 0.830
205.00 0.00 0.000 272.50 0.00 0.830
210.00 0.00 0.000 272.50 0.00 0.830
215.00 0.00 0.000 272.50 0.00 0.830
220.00 0.00 0.000 272.50 0.00 0.830
225.00 0.00 0.000 272.50 0.00 0.830
230.00 0.00 0.000 272.50 0.00 0.830
235.00 0.00 0.000 272.50 0.00 0.830

240.00 0.00 0.000 272.50 0.00 0.830
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Stage-Area-Storage for Pond 8R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.868 0.226
272.51 0.017 0.000 273.03 0.885 0.235
272.52 0.033 0.000 273.04 0.902 0.243
272.53 0.050 0.001 273.05 0.919 0.253
272.54 0.067 0.001 273.06 0.935 0.262
272.55 0.084 0.002 273.07 0.952 0.271
272.56 0.100 0.003 273.08 0.969 0.281
272.57 0.117 0.004 273.09 0.985 0.291
272.58 0.134 0.005 273.10 1.002 0.301
272.59 0.150 0.007 273.11 1.019 0.311
272.60 0.167 0.008 273.12 1.035 0.321
272.61 0.184 0.010 273.13 1.052 0.331
272.62 0.200 0.012 273.14 1.069 0.342
272.63 0.217 0.014 273.15 1.085 0.353
272.64 0.234 0.016 273.16 1.102 0.364
272.65 0.250 0.019 273.17 1.119 0.375
272.66 0.267 0.021 273.18 1.136 0.386
272.67 0.284 0.024 273.19 1.152 0.398
272.68 0.301 0.027 273.20 1.169 0.409
272.69 0.317 0.030 273.21 1.186 0.421
272.70 0.334 0.033 273.22 1.202 0.433
272.71 0.351 0.037 273.23 1.219 0.445
272.72 0.367 0.040 273.24 1.236 0.457
272.73 0.384 0.044 273.25 1.252 0.470
272.74 0.401 0.048 273.26 1.269 0.482
272.75 0.417 0.052 273.27 1.286 0.495
272.76 0.434 0.056 273.28 1.303 0.508
272.77 0.451 0.061 273.29 1.319 0.521
272.78 0.468 0.065 273.30 1.336 0.534
272.79 0.484 0.070 273.31 1.353 0.548
272.80 0.501 0.075 273.32 1.369 0.561
272.81 0.518 0.080 273.33 1.386 0.575
272.82 0.534 0.086 273.34 1.403 0.589
272.83 0.551 0.091 273.35 1.420 0.603
272.84 0.568 0.097 273.36 1.436 0.618
272.85 0.585 0.102 273.37 1.453 0.632
272.86 0.601 0.108 273.38 1.470 0.647
272.87 0.618 0.114 273.39 1.486 0.661
272.88 0.635 0.121 273.40 1.503 0.676
272.89 0.651 0.127 273.41 1.520 0.691
272.90 0.668 0.134 273.42 1.536 0.707
272.91 0.685 0.140 273.43 1.553 0.722
272.92 0.701 0.147 273.44 1.570 0.738
272.93 0.718 0.154 273.45 1.586 0.754
272.94 0.735 0.162 273.46 1.603 0.770
272.95 0.751 0.169 273.47 1.620 0.786
272.96 0.768 0.177 273.48 1.637 0.802
272.97 0.785 0.184 273.49 1.653 0.818
272.98 0.802 0.192 273.50 1.670 0.835
272.99 0.818 0.200
273.00 0.835 0.209
273.01 0.852 0.217
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Summary for Pond 9P: Drop Inlet 2

Inflow Area = 8.204 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Outflow = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af, Atten= 0%, Lag= 0.0 min
Primary = 12.66 cfs @ 12.00 hrs, Volume= 3.879 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=263.44' @ 12.01 hrs Surf.Area= 13 sf Storage= 22 cf

Plug-Flow detention time= 0.1 min calculated for 3.879 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 909.2 - 909.2)

Volume Invert Avail.Storage Storage Description

#1 261.72' 108 cf 4.00'D x 8.58'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 261.72' 24.0" Round Culvert

L=437.0' RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 261.72' / 257.46' S=0.0097 '/' Cc= 0.900
n= 0.015 Concrete sewer w/manholes & inlets, Flow Area= 3.14 sf

Primary OutFlow Max=12.63 cfs @ 12.00 hrs HW=263.43' TW=259.34' (Dynamic Tailwater)
1=Culvert (Outlet Controls 12.63 cfs @ 5.92 fps)

Pond 9P: Drop Inlet 2
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Pond 9P: Drop Inlet 2
Stage-Discharge

-

270
269- | | | | |
w0/
S
266: \
o S
o L
—
62y Culvert

0 5 10 15 20 25
Discharge (cfs)

|— Primaryl

Elevation (feet)








Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 105

Hydrograph for Pond 9P: Drop Inlet 2

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 261.72 0.00 0.000
5.00 0.03 1 261.80 0.03 0.001
10.00 0.74 5 262.08 0.74 0.119
15.00 4.72 12 262.65 4.72 2.341
20.00 1.38 6 262.21 1.38 3.417
25.00 0.45 4 262.00 0.45 3.806
30.00 0.04 1 261.81 0.04 3.872
35.00 0.00 0 261.75 0.00 3.878
40.00 0.00 0 261.73 0.00 3.879
45.00 0.00 0 261.72 0.00 3.879
50.00 0.00 0 261.72 0.00 3.879
55.00 0.00 0 261.72 0.00 3.879
60.00 0.00 0 261.72 0.00 3.879
65.00 0.00 0 261.72 0.00 3.879
70.00 0.00 0 261.72 0.00 3.879
75.00 0.00 0 261.72 0.00 3.879
80.00 0.00 0 261.72 0.00 3.879
85.00 0.00 0 261.72 0.00 3.879
90.00 0.00 0 261.72 0.00 3.879
95.00 0.00 0 261.72 0.00 3.879
100.00 0.00 0 261.72 0.00 3.879
105.00 0.00 0 261.72 0.00 3.879
110.00 0.00 0 261.72 0.00 3.879
115.00 0.00 0 261.72 0.00 3.879
120.00 0.00 0 261.72 0.00 3.879
125.00 0.00 0 261.72 0.00 3.879
130.00 0.00 0 261.72 0.00 3.879
135.00 0.00 0 261.72 0.00 3.879
140.00 0.00 0 261.72 0.00 3.879
145.00 0.00 0 261.72 0.00 3.879
150.00 0.00 0 261.72 0.00 3.879
155.00 0.00 0 261.72 0.00 3.879
160.00 0.00 0 261.72 0.00 3.879
165.00 0.00 0 261.72 0.00 3.879
170.00 0.00 0 261.72 0.00 3.879
175.00 0.00 0 261.72 0.00 3.879
180.00 0.00 0 261.72 0.00 3.879
185.00 0.00 0 261.72 0.00 3.879
190.00 0.00 0 261.72 0.00 3.879
195.00 0.00 0 261.72 0.00 3.879
200.00 0.00 0 261.72 0.00 3.879
205.00 0.00 0 261.72 0.00 3.879
210.00 0.00 0 261.72 0.00 3.879
215.00 0.00 0 261.72 0.00 3.879
220.00 0.00 0 261.72 0.00 3.879
225.00 0.00 0 261.72 0.00 3.879
230.00 0.00 0 261.72 0.00 3.879
235.00 0.00 0 261.72 0.00 3.879
240.00 0.00 0 261.72 0.00 3.879
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Stage-Area-Storage for Pond 9P: Drop Inlet 2

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
261.72 0 266.92 65
261.82 1 267.02 67
261.92 3 267.12 68
262.02 4 267.22 69
262.12 5 267.32 70
262.22 6 267.42 72
262.32 8 267.52 73
262.42 9 267.62 74
262.52 10 267.72 75
262.62 11 267.82 77
262.72 13 267.92 78
262.82 14 268.02 79
262.92 15 268.12 80
263.02 16 268.22 82
263.12 18 268.32 83
263.22 19 268.42 84
263.32 20 268.52 85
263.42 21 268.62 87
263.52 23 268.72 88
263.62 24 268.82 89
263.72 25 268.92 90
263.82 26 269.02 92
263.92 28 269.12 93
264.02 29 269.22 94
264.12 30 269.32 96
264.22 31 269.42 97
264.32 33 269.52 98
264.42 34 269.62 99
264.52 35 269.72 101
264.62 36 269.82 102
264.72 38 269.92 103
264.82 39 270.02 104
264.92 40 270.12 106
265.02 41 270.22 107
265.12 43
265.22 44
265.32 45
265.42 46
265.52 48
265.62 49
265.72 50
265.82 52
265.92 53
266.02 54
266.12 55
266.22 57
266.32 58
266.42 59
266.52 60
266.62 62
266.72 63
266.82 64
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Summary for Pond 9R: 12-Inch Drainage

Inflow Area = 1.402 ac, 0.00% Impervious, Inflow Depth = 5.96" for 50 year event
Inflow = 13.94 cfs @ 11.97 hrs, Volume= 0.697 af

Outflow = 1.61cfs@ 12.29 hrs, Volume= 0.697 af, Atten=88%, Lag= 19.0 min
Primary = 1.61cfs@ 12.29 hrs, Volume= 0.697 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=273.18' @ 12.29 hrs Surf.Area= 0.957 ac Storage= 0.327 af

Plug-Flow detention time= 133.0 min calculated for 0.697 af (100% of inflow)
Center-of-Mass det. time= 133.5 min ( 921.9 - 788.4)

Volume Invert  Avail.Storage Storage Description

#1 272.50' 0.701 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)

272.50 0.000 0.000 0.000

273.50 1.402 0.701 0.701
Device Routing Invert Qutlet Devices

#1  Primary 272.50' 12.0" Round Culvert L=80.0' Ke= 0.500

Inlet / Outlet Invert= 272.50' / 264.86' S=0.0955"/" Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 0.79 sf

Primary OutFlow Max=1.61 cfs @ 12.29 hrs HW=273.18" TW=265.61" (Dynamic Tailwater)
1=Culvert (Inlet Controls 1.61 cfs @ 2.81 fps)
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Type Il 24-hr 50 year Rainfall=7.74"
Printed 3/11/2015

Flow (cfs)

Elevation (feet)

Pond 9R: 12-Inch Drainage
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Hydrograph for Pond 9R: 12-Inch Drainage

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 272.50 0.00 0.000
5.00 0.02 0.001 272.53 0.01 0.000
10.00 0.25 0.022 272.68 0.13 0.022
15.00 0.32 0.170 272.99 0.92 0.398
20.00 0.14 0.044 272.75 0.26 0.610
25.00 0.00 0.015 272.64 0.09 0.682
30.00 0.00 0.001 272.54 0.01 0.696
35.00 0.00 0.000 272.51 0.00 0.697
40.00 0.00 0.000 272.50 0.00 0.697
45.00 0.00 0.000 272.50 0.00 0.697
50.00 0.00 0.000 272.50 0.00 0.697
55.00 0.00 0.000 272.50 0.00 0.697
60.00 0.00 0.000 272.50 0.00 0.697
65.00 0.00 0.000 272.50 0.00 0.697
70.00 0.00 0.000 272.50 0.00 0.697
75.00 0.00 0.000 272.50 0.00 0.697
80.00 0.00 0.000 272.50 0.00 0.697
85.00 0.00 0.000 272.50 0.00 0.697
90.00 0.00 0.000 272.50 0.00 0.697
95.00 0.00 0.000 272.50 0.00 0.697
100.00 0.00 0.000 272.50 0.00 0.697
105.00 0.00 0.000 272.50 0.00 0.697
110.00 0.00 0.000 272.50 0.00 0.697
115.00 0.00 0.000 272.50 0.00 0.697
120.00 0.00 0.000 272.50 0.00 0.697
125.00 0.00 0.000 272.50 0.00 0.697
130.00 0.00 0.000 272.50 0.00 0.697
135.00 0.00 0.000 272.50 0.00 0.697
140.00 0.00 0.000 272.50 0.00 0.697
145.00 0.00 0.000 272.50 0.00 0.697
150.00 0.00 0.000 272.50 0.00 0.697
155.00 0.00 0.000 272.50 0.00 0.697
160.00 0.00 0.000 272.50 0.00 0.697
165.00 0.00 0.000 272.50 0.00 0.697
170.00 0.00 0.000 272.50 0.00 0.697
175.00 0.00 0.000 272.50 0.00 0.697
180.00 0.00 0.000 272.50 0.00 0.697
185.00 0.00 0.000 272.50 0.00 0.697
190.00 0.00 0.000 272.50 0.00 0.697
195.00 0.00 0.000 272.50 0.00 0.697
200.00 0.00 0.000 272.50 0.00 0.697
205.00 0.00 0.000 272.50 0.00 0.697
210.00 0.00 0.000 272.50 0.00 0.697
215.00 0.00 0.000 272.50 0.00 0.697
220.00 0.00 0.000 272.50 0.00 0.697
225.00 0.00 0.000 272.50 0.00 0.697
230.00 0.00 0.000 272.50 0.00 0.697
235.00 0.00 0.000 272.50 0.00 0.697

240.00 0.00 0.000 272.50 0.00 0.697
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Stage-Area-Storage for Pond 9R: 12-Inch Drainage

Elevation Surface Storage Elevation Surface Storage
(feet) (acres) (acre-feet) (feet) (acres) (acre-feet)
272.50 0.000 0.000 273.02 0.729 0.190
272.51 0.014 0.000 273.03 0.743 0.197
272.52 0.028 0.000 273.04 0.757 0.204
272.53 0.042 0.001 273.05 0.771 0.212
272.54 0.056 0.001 273.06 0.785 0.220
272.55 0.070 0.002 273.07 0.799 0.228
272.56 0.084 0.003 273.08 0.813 0.236
272.57 0.098 0.003 273.09 0.827 0.244
272.58 0.112 0.004 273.10 0.841 0.252
272.59 0.126 0.006 273.11 0.855 0.261
272.60 0.140 0.007 273.12 0.869 0.269
272.61 0.154 0.008 273.13 0.883 0.278
272.62 0.168 0.010 273.14 0.897 0.287
272.63 0.182 0.012 273.15 0.911 0.296
272.64 0.196 0.014 273.16 0.925 0.305
272.65 0.210 0.016 273.17 0.939 0.315
272.66 0.224 0.018 273.18 0.953 0.324
272.67 0.238 0.020 273.19 0.967 0.334
272.68 0.252 0.023 273.20 0.981 0.343
272.69 0.266 0.025 273.21 0.995 0.353
272.70 0.280 0.028 273.22 1.009 0.363
272.71 0.294 0.031 273.23 1.023 0.374
272.72 0.308 0.034 273.24 1.037 0.384
272.73 0.322 0.037 273.25 1.052 0.394
272.74 0.336 0.040 273.26 1.066 0.405
272.75 0.351 0.044 273.27 1.080 0.416
272.76 0.365 0.047 273.28 1.094 0.426
272.77 0.379 0.051 273.29 1.108 0.437
272.78 0.393 0.055 273.30 1.122 0.449
272.79 0.407 0.059 273.31 1.136 0.460
272.80 0.421 0.063 273.32 1.150 0.471
272.81 0.435 0.067 273.33 1.164 0.483
272.82 0.449 0.072 273.34 1.178 0.495
272.83 0.463 0.076 273.35 1.192 0.506
272.84 0.477 0.081 273.36 1.206 0.518
272.85 0.491 0.086 273.37 1.220 0.531
272.86 0.505 0.091 273.38 1.234 0.543
272.87 0.519 0.096 273.39 1.248 0.555
272.88 0.533 0.101 273.40 1.262 0.568
272.89 0.547 0.107 273.41 1.276 0.580
272.90 0.561 0.112 273.42 1.290 0.593
272.91 0.575 0.118 273.43 1.304 0.606
272.92 0.589 0.124 273.44 1.318 0.619
272.93 0.603 0.130 273.45 1.332 0.633
272.94 0.617 0.136 273.46 1.346 0.646
272.95 0.631 0.142 273.47 1.360 0.660
272.96 0.645 0.148 273.48 1.374 0.673
272.97 0.659 0.155 273.49 1.388 0.687
272.98 0.673 0.162 273.50 1.402 0.701
272.99 0.687 0.168
273.00 0.701 0.175
273.01 0.715 0.182
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Summary for Pond 10P: Drop Inlet 3

Inflow Area = 6.510 ac, 0.00% Impervious, Inflow Depth = 5.66" for 50 year event
Inflow = 10.53 cfs @ 12.00 hrs, Volume= 3.068 af

Outflow = 10.53 cfs @ 12.00 hrs, Volume= 3.068 af, Atten= 0%, Lag= 0.0 min
Primary = 10.53 cfs @ 12.00 hrs, Volume= 3.068 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=264.45' @ 12.01 hrs Surf.Area= 13 sf Storage= 22 cf

Plug-Flow detention time= 0.1 min calculated for 3.068 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 902.9 - 902.9)

Volume Invert Avail.Storage Storage Description
#1 262.69' 97 cf  4.00'D x 7.75'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices
#1  Primary 262.69' 24.0" Round Culvert

L=98.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 262.69' / 261.97' S= 0.0073'/* Cc= 0.900
n= 0.015 Concrete sewer w/manholes & inlets, Flow Area= 3.14 sf

Primary OutFlow Max=10.48 cfs @ 12.00 hrs HW=264.44' TW=263.43' (Dynamic Tailwater)
1=Culvert (Outlet Controls 10.48 cfs @ 4.79 fps)

Pond 10P: Drop Inlet 3
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Pond 10P: Drop Inlet 3
Stage-Discharge
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Hydrograph for Pond 10P: Drop Inlet 3

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (cubic-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0 262.69 0.00 0.000
5.00 0.02 1 262.76 0.02 0.001
10.00 0.60 4 263.04 0.60 0.097
15.00 3.68 11 263.59 3.68 1.895
20.00 1.05 6 263.15 1.05 2.718
25.00 0.34 3 262.96 0.34 3.015
30.00 0.02 1 262.77 0.02 3.064
35.00 0.00 0 262.72 0.00 3.068
40.00 0.00 0 262.70 0.00 3.068
45.00 0.00 0 262.69 0.00 3.068
50.00 0.00 0 262.69 0.00 3.068
55.00 0.00 0 262.69 0.00 3.068
60.00 0.00 0 262.69 0.00 3.068
65.00 0.00 0 262.69 0.00 3.068
70.00 0.00 0 262.69 0.00 3.068
75.00 0.00 0 262.69 0.00 3.068
80.00 0.00 0 262.69 0.00 3.068
85.00 0.00 0 262.69 0.00 3.068
90.00 0.00 0 262.69 0.00 3.068
95.00 0.00 0 262.69 0.00 3.068
100.00 0.00 0 262.69 0.00 3.068
105.00 0.00 0 262.69 0.00 3.068
110.00 0.00 0 262.69 0.00 3.068
115.00 0.00 0 262.69 0.00 3.068
120.00 0.00 0 262.69 0.00 3.068
125.00 0.00 0 262.69 0.00 3.068
130.00 0.00 0 262.69 0.00 3.068
135.00 0.00 0 262.69 0.00 3.068
140.00 0.00 0 262.69 0.00 3.068
145.00 0.00 0 262.69 0.00 3.068
150.00 0.00 0 262.69 0.00 3.068
155.00 0.00 0 262.69 0.00 3.068
160.00 0.00 0 262.69 0.00 3.068
165.00 0.00 0 262.69 0.00 3.068
170.00 0.00 0 262.69 0.00 3.068
175.00 0.00 0 262.69 0.00 3.068
180.00 0.00 0 262.69 0.00 3.068
185.00 0.00 0 262.69 0.00 3.068
190.00 0.00 0 262.69 0.00 3.068
195.00 0.00 0 262.69 0.00 3.068
200.00 0.00 0 262.69 0.00 3.068
205.00 0.00 0 262.69 0.00 3.068
210.00 0.00 0 262.69 0.00 3.068
215.00 0.00 0 262.69 0.00 3.068
220.00 0.00 0 262.69 0.00 3.068
225.00 0.00 0 262.69 0.00 3.068
230.00 0.00 0 262.69 0.00 3.068
235.00 0.00 0 262.69 0.00 3.068
240.00 0.00 0 262.69 0.00 3.068
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Stage-Area-Storage for Pond 10P: Drop Inlet 3

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
262.69 0 267.89 65
262.79 1 267.99 67
262.89 3 268.09 68
262.99 4 268.19 69
263.09 5 268.29 70
263.19 6 268.39 72
263.29 8 268.49 73
263.39 9 268.59 74
263.49 10 268.69 75
263.59 11 268.79 77
263.69 13 268.89 78
263.79 14 268.99 79
263.89 15 269.09 80
263.99 16 269.19 82
264.09 18 269.29 83
264.19 19 269.39 84
264.29 20 269.49 85
264.39 21 269.59 87
264.49 23 269.69 88
264.59 24 269.79 89
264.69 25 269.89 90
264.79 26 269.99 92
264.89 28 270.09 93
264.99 29 270.19 94
265.09 30 270.29 96
265.19 31 270.39 97
265.29 33
265.39 34
265.49 35
265.59 36
265.69 38
265.79 39
265.89 40
265.99 41
266.09 43
266.19 44
266.29 45
266.39 46
266.49 48
266.59 49
266.69 50
266.79 52
266.89 53
266.99 54
267.09 55
267.19 57
267.29 58
267.39 59
267.49 60
267.59 62
267.69 63
267.79 64








Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 115

Summary for Pond 11P: Drop Inlet 4

Inflow Area = 5.357 ac, 0.00% Impervious, Inflow Depth = 5.67" for 50 year event
Inflow = 8.43 cfs @ 12.00 hrs, Volume= 2.529 af

Outflow = 8.43 cfs @ 12.00 hrs, Volume= 2.529 af, Atten= 0%, Lag= 0.0 min
Primary = 8.43 cfs @ 12.00 hrs, Volume= 2.529 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.04' @ 12.01 hrs Surf.Area= 0.000 ac Storage= 0.001 af

Plug-Flow detention time= 0.1 min calculated for 2.529 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 907.9 - 907.8)

Volume Invert  Avail.Storage Storage Description

#1 263.28' 0.002 af 4.00'D x 8.63'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 263.28' 24.0" Round Culvert

L=110.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 263.28' / 262.74' S=0.0049 '/ Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=8.35 cfs @ 12.00 hrs HW=265.03'" TW=264.44" (Dynamic Tailwater)
1=Culvert (Outlet Controls 8.35 cfs @ 3.81 fps)

Pond 11P: Drop Inlet 4
265|-04' Hydrograph
|_8_43 efs | 265
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Hydrograph for Pond 11P: Drop Inlet 4

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 263.28 0.00 0.000
5.00 0.02 0.000 263.35 0.02 0.001
10.00 0.48 0.000 263.61 0.48 0.078
15.00 3.04 0.000 264.18 3.05 1.536
20.00 0.89 0.000 263.73 0.89 2.229
25.00 0.29 0.000 263.54 0.29 2.482
30.00 0.02 0.000 263.36 0.02 2.525
35.00 0.00 0.000 263.31 0.00 2.529
40.00 0.00 0.000 263.29 0.00 2.529
45.00 0.00 0.000 263.28 0.00 2.529
50.00 0.00 0.000 263.28 0.00 2.529
55.00 0.00 0.000 263.28 0.00 2.529
60.00 0.00 0.000 263.28 0.00 2.529
65.00 0.00 0.000 263.28 0.00 2.529
70.00 0.00 0.000 263.28 0.00 2.529
75.00 0.00 0.000 263.28 0.00 2.529
80.00 0.00 0.000 263.28 0.00 2.529
85.00 0.00 0.000 263.28 0.00 2.529
90.00 0.00 0.000 263.28 0.00 2.529
95.00 0.00 0.000 263.28 0.00 2.529
100.00 0.00 0.000 263.28 0.00 2.529
105.00 0.00 0.000 263.28 0.00 2.529
110.00 0.00 0.000 263.28 0.00 2.529
115.00 0.00 0.000 263.28 0.00 2.529
120.00 0.00 0.000 263.28 0.00 2.529
125.00 0.00 0.000 263.28 0.00 2.529
130.00 0.00 0.000 263.28 0.00 2.529
135.00 0.00 0.000 263.28 0.00 2.529
140.00 0.00 0.000 263.28 0.00 2.529
145.00 0.00 0.000 263.28 0.00 2.529
150.00 0.00 0.000 263.28 0.00 2.529
155.00 0.00 0.000 263.28 0.00 2.529
160.00 0.00 0.000 263.28 0.00 2.529
165.00 0.00 0.000 263.28 0.00 2.529
170.00 0.00 0.000 263.28 0.00 2.529
175.00 0.00 0.000 263.28 0.00 2.529
180.00 0.00 0.000 263.28 0.00 2.529
185.00 0.00 0.000 263.28 0.00 2.529
190.00 0.00 0.000 263.28 0.00 2.529
195.00 0.00 0.000 263.28 0.00 2.529
200.00 0.00 0.000 263.28 0.00 2.529
205.00 0.00 0.000 263.28 0.00 2.529
210.00 0.00 0.000 263.28 0.00 2.529
215.00 0.00 0.000 263.28 0.00 2.529
220.00 0.00 0.000 263.28 0.00 2.529
225.00 0.00 0.000 263.28 0.00 2.529
230.00 0.00 0.000 263.28 0.00 2.529
235.00 0.00 0.000 263.28 0.00 2.529

240.00 0.00 0.000 263.28 0.00 2.529
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Stage-Area-Storage for Pond 11P: Drop Inlet 4

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
263.28 0.000 268.48 0.002
263.38 0.000 268.58 0.002
263.48 0.000 268.68 0.002
263.58 0.000 268.78 0.002
263.68 0.000 268.88 0.002
263.78 0.000 268.98 0.002
263.88 0.000 269.08 0.002
263.98 0.000 269.18 0.002
264.08 0.000 269.28 0.002
264.18 0.000 269.38 0.002
264.28 0.000 269.48 0.002
264.38 0.000 269.58 0.002
264.48 0.000 269.68 0.002
264.58 0.000 269.78 0.002
264.68 0.000 269.88 0.002
264.78 0.000 269.98 0.002
264.88 0.000 270.08 0.002
264.98 0.000 270.18 0.002
265.08 0.001 270.28 0.002
265.18 0.001 270.38 0.002
265.28 0.001 270.48 0.002
265.38 0.001 270.58 0.002
265.48 0.001 270.68 0.002
265.58 0.001 270.78 0.002
265.68 0.001 270.88 0.002
265.78 0.001 270.98 0.002
265.88 0.001 271.08 0.002
265.98 0.001 271.18 0.002
266.08 0.001 271.28 0.002
266.18 0.001 271.38 0.002
266.28 0.001 271.48 0.002
266.38 0.001 271.58 0.002
266.48 0.001 271.68 0.002
266.58 0.001 271.78 0.002
266.68 0.001 271.88 0.002
266.78 0.001
266.88 0.001
266.98 0.001
267.08 0.001
267.18 0.001
267.28 0.001
267.38 0.001
267.48 0.001
267.58 0.001
267.68 0.001
267.78 0.001
267.88 0.001
267.98 0.001
268.08 0.001
268.18 0.001
268.28 0.001
268.38 0.001
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Summary for Pond 12P: Drop Inlet 5

Inflow Area = 4.405 ac, 0.00% Impervious, Inflow Depth = 5.68" for 50 year event
Inflow = 6.54 cfs @ 12.00 hrs, Volume= 2.083 af

Outflow = 6.53 cfs @ 12.00 hrs, Volume= 2.083 af, Atten= 0%, Lag= 0.0 min
Primary = 6.53 cfs @ 12.00 hrs, Volume= 2.083 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.37' @ 12.02 hrs Surf.Area= 0.000 ac Storage= 0.001 af

Plug-Flow detention time= 0.1 min calculated for 2.083 af (100% of inflow)
Center-of-Mass det. time= 0.1 min (917.1 - 917.0)

Volume Invert  Avail.Storage Storage Description

#1 263.60' 0.002 af 4.00'D x 8.23'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 263.60' 24.0" Round Culvert

L=96.0" RCP, sq.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 263.60' / 263.38' S=0.0023 '/ Cc= 0.900
n= 0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=6.38 cfs @ 12.00 hrs HW=265.36' TW=265.03" (Dynamic Tailwater)
1=Culvert (Outlet Controls 6.38 cfs @ 2.90 fps)

Pond 12P: Drop Inlet 5
265|.37- Hydrograph
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Pond 12P: Drop Inlet 5
Stage-Discharge
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Hydrograph for Pond 12P: Drop Inlet 5

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 263.60 0.00 0.000
5.00 0.01 0.000 263.67 0.01 0.000
10.00 0.39 0.000 263.94 0.38 0.062
15.00 2.57 0.000 264.53 2.57 1.222
20.00 0.78 0.000 264.07 0.78 1.822
25.00 0.26 0.000 263.88 0.26 2.039
30.00 0.02 0.000 263.69 0.02 2.079
35.00 0.00 0.000 263.63 0.00 2.083
40.00 0.00 0.000 263.61 0.00 2.083
45.00 0.00 0.000 263.60 0.00 2.083
50.00 0.00 0.000 263.60 0.00 2.083
55.00 0.00 0.000 263.60 0.00 2.083
60.00 0.00 0.000 263.60 0.00 2.083
65.00 0.00 0.000 263.60 0.00 2.083
70.00 0.00 0.000 263.60 0.00 2.083
75.00 0.00 0.000 263.60 0.00 2.083
80.00 0.00 0.000 263.60 0.00 2.083
85.00 0.00 0.000 263.60 0.00 2.083
90.00 0.00 0.000 263.60 0.00 2.083
95.00 0.00 0.000 263.60 0.00 2.083
100.00 0.00 0.000 263.60 0.00 2.083
105.00 0.00 0.000 263.60 0.00 2.083
110.00 0.00 0.000 263.60 0.00 2.083
115.00 0.00 0.000 263.60 0.00 2.083
120.00 0.00 0.000 263.60 0.00 2.083
125.00 0.00 0.000 263.60 0.00 2.083
130.00 0.00 0.000 263.60 0.00 2.083
135.00 0.00 0.000 263.60 0.00 2.083
140.00 0.00 0.000 263.60 0.00 2.083
145.00 0.00 0.000 263.60 0.00 2.083
150.00 0.00 0.000 263.60 0.00 2.083
155.00 0.00 0.000 263.60 0.00 2.083
160.00 0.00 0.000 263.60 0.00 2.083
165.00 0.00 0.000 263.60 0.00 2.083
170.00 0.00 0.000 263.60 0.00 2.083
175.00 0.00 0.000 263.60 0.00 2.083
180.00 0.00 0.000 263.60 0.00 2.083
185.00 0.00 0.000 263.60 0.00 2.083
190.00 0.00 0.000 263.60 0.00 2.083
195.00 0.00 0.000 263.60 0.00 2.083
200.00 0.00 0.000 263.60 0.00 2.083
205.00 0.00 0.000 263.60 0.00 2.083
210.00 0.00 0.000 263.60 0.00 2.083
215.00 0.00 0.000 263.60 0.00 2.083
220.00 0.00 0.000 263.60 0.00 2.083
225.00 0.00 0.000 263.60 0.00 2.083
230.00 0.00 0.000 263.60 0.00 2.083
235.00 0.00 0.000 263.60 0.00 2.083

240.00 0.00 0.000 263.60 0.00 2.083
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Stage-Area-Storage for Pond 12P: Drop Inlet 5

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
263.60 0.000 268.80 0.002
263.70 0.000 268.90 0.002
263.80 0.000 269.00 0.002
263.90 0.000 269.10 0.002
264.00 0.000 269.20 0.002
264.10 0.000 269.30 0.002
264.20 0.000 269.40 0.002
264.30 0.000 269.50 0.002
264.40 0.000 269.60 0.002
264.50 0.000 269.70 0.002
264.60 0.000 269.80 0.002
264.70 0.000 269.90 0.002
264.80 0.000 270.00 0.002
264.90 0.000 270.10 0.002
265.00 0.000 270.20 0.002
265.10 0.000 270.30 0.002
265.20 0.000 270.40 0.002
265.30 0.000 270.50 0.002
265.40 0.001 270.60 0.002
265.50 0.001 270.70 0.002
265.60 0.001 270.80 0.002
265.70 0.001 270.90 0.002
265.80 0.001 271.00 0.002
265.90 0.001 271.10 0.002
266.00 0.001 271.20 0.002
266.10 0.001 271.30 0.002
266.20 0.001 271.40 0.002
266.30 0.001 271.50 0.002
266.40 0.001 271.60 0.002
266.50 0.001 271.70 0.002
266.60 0.001 271.80 0.002
266.70 0.001
266.80 0.001
266.90 0.001
267.00 0.001
267.10 0.001
267.20 0.001
267.30 0.001
267.40 0.001
267.50 0.001
267.60 0.001
267.70 0.001
267.80 0.001
267.90 0.001
268.00 0.001
268.10 0.001
268.20 0.001
268.30 0.001
268.40 0.001
268.50 0.001
268.60 0.001
268.70 0.001
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Summary for Pond 13P: Drop Inlet 6

Inflow Area = 3.359 ac, 0.00% Impervious, Inflow Depth = 5.73" for 50 year event
Inflow = 430 cfs @ 12.00 hrs, Volume= 1.604 af

Outflow = 4.30 cfs @ 12.01 hrs, Volume= 1.604 af, Atten= 0%, Lag= 0.1 min
Primary = 4.30cfs @ 12.01 hrs, Volume= 1.604 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.59' @ 12.02 hrs Surf.Area= 0.000 ac Storage= 0.000 af

Plug-Flow detention time= 0.1 min calculated for 1.604 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 932.1 - 932.0)

Volume Invert  Avail.Storage Storage Description

#1 263.99' 0.003 af 4.00'D x 9.13'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 263.99' 24.0" Round Culvert

L= 148.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 263.99' / 263.70" S=0.0020 '/ Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=4.14 cfs @ 12.01 hrs HW=265.58" TW=265.36" (Dynamic Tailwater)
1=Culvert (Outlet Controls 4.14 cfs @ 2.12 fps)

Pond 13P: Drop Inlet 6

265|.59' Hydrograph
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Pond 13P: Drop Inlet 6
Stage-Discharge
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Hydrograph for Pond 13P: Drop Inlet 6

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 263.99 0.00 0.000
5.00 0.01 0.000 264.05 0.01 0.000
10.00 0.28 0.000 264.29 0.28 0.045
15.00 2.05 0.000 264.87 2.05 0.887
20.00 0.65 0.000 264.45 0.65 1.385
25.00 0.22 0.000 264.26 0.22 1.564
30.00 0.02 0.000 264.08 0.02 1.600
35.00 0.00 0.000 264.02 0.00 1.604
40.00 0.00 0.000 264.00 0.00 1.604
45.00 0.00 0.000 263.99 0.00 1.604
50.00 0.00 0.000 263.99 0.00 1.604
55.00 0.00 0.000 263.99 0.00 1.604
60.00 0.00 0.000 263.99 0.00 1.604
65.00 0.00 0.000 263.99 0.00 1.604
70.00 0.00 0.000 263.99 0.00 1.604
75.00 0.00 0.000 263.99 0.00 1.604
80.00 0.00 0.000 263.99 0.00 1.604
85.00 0.00 0.000 263.99 0.00 1.604
90.00 0.00 0.000 263.99 0.00 1.604
95.00 0.00 0.000 263.99 0.00 1.604
100.00 0.00 0.000 263.99 0.00 1.604
105.00 0.00 0.000 263.99 0.00 1.604
110.00 0.00 0.000 263.99 0.00 1.604
115.00 0.00 0.000 263.99 0.00 1.604
120.00 0.00 0.000 263.99 0.00 1.604
125.00 0.00 0.000 263.99 0.00 1.604
130.00 0.00 0.000 263.99 0.00 1.604
135.00 0.00 0.000 263.99 0.00 1.604
140.00 0.00 0.000 263.99 0.00 1.604
145.00 0.00 0.000 263.99 0.00 1.604
150.00 0.00 0.000 263.99 0.00 1.604
155.00 0.00 0.000 263.99 0.00 1.604
160.00 0.00 0.000 263.99 0.00 1.604
165.00 0.00 0.000 263.99 0.00 1.604
170.00 0.00 0.000 263.99 0.00 1.604
175.00 0.00 0.000 263.99 0.00 1.604
180.00 0.00 0.000 263.99 0.00 1.604
185.00 0.00 0.000 263.99 0.00 1.604
190.00 0.00 0.000 263.99 0.00 1.604
195.00 0.00 0.000 263.99 0.00 1.604
200.00 0.00 0.000 263.99 0.00 1.604
205.00 0.00 0.000 263.99 0.00 1.604
210.00 0.00 0.000 263.99 0.00 1.604
215.00 0.00 0.000 263.99 0.00 1.604
220.00 0.00 0.000 263.99 0.00 1.604
225.00 0.00 0.000 263.99 0.00 1.604
230.00 0.00 0.000 263.99 0.00 1.604
235.00 0.00 0.000 263.99 0.00 1.604

240.00 0.00 0.000 263.99 0.00 1.604
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Stage-Area-Storage for Pond 13P: Drop Inlet 6

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
263.99 0.000 269.19 0.002
264.09 0.000 269.29 0.002
264.19 0.000 269.39 0.002
264.29 0.000 269.49 0.002
264.39 0.000 269.59 0.002
264.49 0.000 269.69 0.002
264.59 0.000 269.79 0.002
264.69 0.000 269.89 0.002
264.79 0.000 269.99 0.002
264.89 0.000 270.09 0.002
264.99 0.000 270.19 0.002
265.09 0.000 270.29 0.002
265.19 0.000 270.39 0.002
265.29 0.000 270.49 0.002
265.39 0.000 270.59 0.002
265.49 0.000 270.69 0.002
265.59 0.000 270.79 0.002
265.69 0.000 270.89 0.002
265.79 0.001 270.99 0.002
265.89 0.001 271.09 0.002
265.99 0.001 271.19 0.002
266.09 0.001 271.29 0.002
266.19 0.001 271.39 0.002
266.29 0.001 271.49 0.002
266.39 0.001 271.59 0.002
266.49 0.001 271.69 0.002
266.59 0.001 271.79 0.002
266.69 0.001 271.89 0.002
266.79 0.001 271.99 0.002
266.89 0.001 272.09 0.002
266.99 0.001 272.19 0.002
267.09 0.001 272.29 0.002
267.19 0.001 272.39 0.002
267.29 0.001 272.49 0.002
267.39 0.001 272.59 0.002
267.49 0.001 272.69 0.003
267.59 0.001 272.79 0.003
267.69 0.001 272.89 0.003
267.79 0.001 272.99 0.003
267.89 0.001 273.09 0.003
267.99 0.001
268.09 0.001
268.19 0.001
268.29 0.001
268.39 0.001
268.49 0.001
268.59 0.001
268.69 0.001
268.79 0.001
268.89 0.001
268.99 0.001
269.09 0.001
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Summary for Pond 14P: Drop Inlet 7

Inflow Area = 1.501 ac, 0.00% Impervious, Inflow Depth = 5.78" for 50 year event
Inflow = 1.90cfs @ 12.01 hrs, Volume= 0.723 af

Outflow = 1.90cfs @ 12.02 hrs, Volume= 0.723 af, Atten= 0%, Lag= 0.1 min
Primary = 1.90cfs @ 12.02 hrs, Volume= 0.723 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-240.00 hrs, dt= 0.01 hrs
Peak Elev=265.78' @ 12.03 hrs Surf.Area= 0.000 ac Storage= 0.000 af

Plug-Flow detention time= 0.2 min calculated for 0.723 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 919.1 - 918.9)

Volume Invert  Avail.Storage Storage Description

#1 264.76' 0.002 af 4.00'D x 8.38'H Vertical Cone/Cylinder
Device Routing Invert Outlet Devices

#1  Primary 264.76' 24.0" Round Culvert

L=168.0" RCP, sqg.cut end projecting, Ke= 0.500
Inlet / Outlet Invert= 264.76' / 264.01' S=0.0045"/" Cc= 0.900
n=0.013 Concrete pipe, bends & connections, Flow Area= 3.14 sf

Primary OutFlow Max=1.85 cfs @ 12.02 hrs HW=265.78" TW=265.59" (Dynamic Tailwater)
1=Culvert (Outlet Controls 1.85 cfs @ 1.68 fps)

Pond 14P: Drop Inlet 7
265|.78' Hydrograph
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Elevation (feet)
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Pond 14P: Drop Inlet 7
Stage-Discharge
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Hydrograph for Pond 14P: Drop Inlet 7

Time Inflow Storage Elevation Primary Outflow-Volume
(hours) (cfs) (acre-feet) (feet) (cfs) (acre-feet)
0.00 0.00 0.000 264.76 0.00 0.000
5.00 0.01 0.000 264.80 0.00 0.000
10.00 0.13 0.000 264.95 0.13 0.022
15.00 0.93 0.000 265.31 0.93 0.418
20.00 0.27 0.000 265.03 0.27 0.634
25.00 0.09 0.000 264.92 0.09 0.709
30.00 0.01 0.000 264.81 0.01 0.722
35.00 0.00 0.000 264.77 0.00 0.723
40.00 0.00 0.000 264.76 0.00 0.723
45.00 0.00 0.000 264.76 0.00 0.723
50.00 0.00 0.000 264.76 0.00 0.723
55.00 0.00 0.000 264.76 0.00 0.723
60.00 0.00 0.000 264.76 0.00 0.723
65.00 0.00 0.000 264.76 0.00 0.723
70.00 0.00 0.000 264.76 0.00 0.723
75.00 0.00 0.000 264.76 0.00 0.723
80.00 0.00 0.000 264.76 0.00 0.723
85.00 0.00 0.000 264.76 0.00 0.723
90.00 0.00 0.000 264.76 0.00 0.723
95.00 0.00 0.000 264.76 0.00 0.723
100.00 0.00 0.000 264.76 0.00 0.723
105.00 0.00 0.000 264.76 0.00 0.723
110.00 0.00 0.000 264.76 0.00 0.723
115.00 0.00 0.000 264.76 0.00 0.723
120.00 0.00 0.000 264.76 0.00 0.723
125.00 0.00 0.000 264.76 0.00 0.723
130.00 0.00 0.000 264.76 0.00 0.723
135.00 0.00 0.000 264.76 0.00 0.723
140.00 0.00 0.000 264.76 0.00 0.723
145.00 0.00 0.000 264.76 0.00 0.723
150.00 0.00 0.000 264.76 0.00 0.723
155.00 0.00 0.000 264.76 0.00 0.723
160.00 0.00 0.000 264.76 0.00 0.723
165.00 0.00 0.000 264.76 0.00 0.723
170.00 0.00 0.000 264.76 0.00 0.723
175.00 0.00 0.000 264.76 0.00 0.723
180.00 0.00 0.000 264.76 0.00 0.723
185.00 0.00 0.000 264.76 0.00 0.723
190.00 0.00 0.000 264.76 0.00 0.723
195.00 0.00 0.000 264.76 0.00 0.723
200.00 0.00 0.000 264.76 0.00 0.723
205.00 0.00 0.000 264.76 0.00 0.723
210.00 0.00 0.000 264.76 0.00 0.723
215.00 0.00 0.000 264.76 0.00 0.723
220.00 0.00 0.000 264.76 0.00 0.723
225.00 0.00 0.000 264.76 0.00 0.723
230.00 0.00 0.000 264.76 0.00 0.723
235.00 0.00 0.000 264.76 0.00 0.723

240.00 0.00 0.000 264.76 0.00 0.723







Robinson Ash Pond Proposed Type Il 24-hr 50 year Rainfall=7.74"

Prepared by AMEC Printed 3/11/2015
HydroCAD® 10.00-13 s/n 08602 © 2014 HydroCAD Software Solutions LLC Page 130

Stage-Area-Storage for Pond 14P: Drop Inlet 7

Elevation Storage Elevation Storage
(feet) (acre-feet) (feet) (acre-feet)
264.76 0.000 269.96 0.002
264.86 0.000 270.06 0.002
264.96 0.000 270.16 0.002
265.06 0.000 270.26 0.002
265.16 0.000 270.36 0.002
265.26 0.000 270.46 0.002
265.36 0.000 270.56 0.002
265.46 0.000 270.66 0.002
265.56 0.000 270.76 0.002
265.66 0.000 270.86 0.002
265.76 0.000 270.96 0.002
265.86 0.000 271.06 0.002
265.96 0.000 271.16 0.002
266.06 0.000 271.26 0.002
266.16 0.000 271.36 0.002
266.26 0.000 271.46 0.002
266.36 0.000 271.56 0.002
266.46 0.000 271.66 0.002
266.56 0.001 271.76 0.002
266.66 0.001 271.86 0.002
266.76 0.001 271.96 0.002
266.86 0.001 272.06 0.002
266.96 0.001 272.16 0.002
267.06 0.001 272.26 0.002
267.16 0.001 272.36 0.002
267.26 0.001 272.46 0.002
267.36 0.001 272.56 0.002
267.46 0.001 272.66 0.002
267.56 0.001 272.76 0.002
267.66 0.001 272.86 0.002
267.76 0.001 272.96 0.002
267.86 0.001 273.06 0.002
267.96 0.001
268.06 0.001
268.16 0.001
268.26 0.001
268.36 0.001
268.46 0.001
268.56 0.001
268.66 0.001
268.76 0.001
268.86 0.001
268.96 0.001
269.06 0.001
269.16 0.001
269.26 0.001
269.36 0.001
269.46 0.001
269.56 0.001
269.66 0.001
269.76 0.001
269.86 0.001
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I. INTRODUCTION

The disposal of commercial low-level radioactive
waste (LLRW) in South Carolina began in 1971. That
year, Chem-Nuclear Systems, LLC (CNS), now a
wholly owned subsidiary of EnergySolutions, applied
for and was issued a South Carolina Radioactive
Materials License. The license authorized the
operation of a shallow land disposal facility in Barnwell
County. CNS has been the sole operator of the
Barnwell facility since that time. The facility occupies
about 235 acres, deeded to the State of South Carolina
by CNS. Through a formal agreement administered by
the State Budget and Control Board, the state in turn
has leased the land, as required by state law, to CNS
for disposal operations. When the Barnwell facility
is eventually closed, it will revert to state control.
Although the Barnwell LLRW is located near the
Savannah River Site—a major federal nuclear facility
owned by the U.S. Department of Energy—the two
facilities are separate and unrelated.

The U.S. Nuclear Regulatory Commission (NRC)
delegated radioactive material licensing authority
to South Carolina and other states through a formal
agreement under Section 274(B) of the federal Atomic
Energy Act of 1954 (PDF). Regulatory control of the
Barnwell facility operation is provided by the Infectious
and Radioactive Waste Section of the S.C. Department
of Health and Environmental Control (DHEC), Division of
Waste Management (DWM). This regulatory authority
is derived from the South Carolina Atomic Energy and
Radiation Control Act, Section 13-7-40, 1976 S.C.
Code of Laws, (as amended). The state’s regulations
for radiation control were promulgated pursuant to this
legislation. Department Regulation 61-63, Radioactive
Materials (Title A), and corresponding Regulation
61-83, Transportation of Radioactive Waste Into or
Within South Carolina, define the state’s requirements
for the licensing of facilities possessing radioactive
materials. The regulations also provide statutory
authority to enforce conditions of issued licenses
as necessary to ensure public health and safety.
This authority includes the regulation of commercial
low-level radioactive waste disposal, radioactive
waste processing facilities and the customers of
these activities.

This publication is intended to inform citizens
of the characteristics of low-level radioactive waste,
and its management and disposal. Information
concerning waste types, packaging, transportation
and environmental impacts of the disposal site also are
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Timeline

1969 | License application submitted by CNS to store radioactive
waste.

1971 | CNS entered into a 99 year lease agreement with the S.C.
Budget and Control Board to lease a 17.2 acre plot of land
to bury radioactive waste-License amended to allow
disposal of radioactive waste.

1976 | Lease agreement amended expanding the leased area to
its present 235 acres.

1980 | Annual volume reaches 2.4 million cubic feet-Low Level
Waste Policy Act was passed by Congress.

1981 | Annual volume restricted to 1.2 million cubic feet by
Governor Riley.

1985 | Amendments to the Low-Level Waste Policy Act were
passed by Congress.

1994 | Site closes to all but Southeast Compact states.

1995 | Site reopens to all states except North Carolina—$235 per
cubic foot tax established—South Carolina withdrew from
the Southeast Compact.

1996 | Disposal technology changed from shallow land disposal
to engineered below-grade vaults for all classes of waste.

2000 | Governor Jim Hodges signs the Atlantic Compact Act,
which provides for South Carolina to join the Northeast
Compact and allowing receipt of out-of-compact waste
through June 2008; CNS application for license renewal;
CNS submitted Environmental Radiological Perfromance
Verification (ERPV) Report demonstrating the future
performance of the site after closure.

2001 | Blue Ribbon Panel Report provided recommendations for
improvements for documenting the findings in the ERPV.

2003 | CNS revised ERPV Report to address the
recommendations of the Blue Ribbon Panel; Public Notice
of Proposed License Renewal and Public Hearing
Schedule; Public Hearing of the draft license.

2004 | Department approval of the license renewal; License
renewal challenged by the Sierra Club; Six phases (96)
acres of site closure completed with the installation of
impermeable, synthetic trench caps.

2005 | S.C. Administrative Law Court (ALC) final order and
decision to sustain Department approval of the license
renewal; CNS to perfom studies as ordered by the ALC;
ALC order denying motion by Sierra Club for
reconsideration and to alter or amend ALC initial decision.

2006 | Sierra Club appealed ALC decision to the DHEC Board;
decision pending.

presented. A more detailed description of DHEC’s role
in LLRW management is presented for the purpose of
further defining the state’s responsibilities.

Il. HISTORY

Chem-Nuclear Systems (CNS) has operated the
low-level radioactive waste disposal site in Barnwell
County near the town of Snelling without interruption
since operations began in 1971. CNS initially was
licensed by South Carolina in 1969 to store radioactive
waste while reviews were being performed to license
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the facility for disposal of LLRW. After the reviews
were completed, the license was amended in 1971 to
allow shallow land disposal of radioactive waste. Since
the initial opening of the Barnwell facility, increased
use of waste volume reduction techniques has
resulted in higher levels of radioactivity per storage
container. In response, the disposal technology
originally utilized has been enhanced to include the
use of concrete vaults.

On April 21, 1971, CNS entered into a 99-year
agreement, with the South Carolina Budget and
Control Board to lease a 17.2 acre plot of land. This
land previously had been purchased and deeded
to the state by CNS for the purpose of radioactive
waste burial. The lease agreement was amended on
April 6, 1976. The amendment expanded the leased
area to its current 235 acres. The lease expires
in 2075. In addition to the lease agreement, two
trust funds, administered by the state and financed
through volume-based waste disposal surcharges,
were created. The Decommissioning Trust Fund was
established to provide funds for site stabilization prior
to closure. The Long Term Care Fund will be used for
care and monitoring of the site after closure. For each
cubic foot of waste received for disposal at the site,
an amount of money is paid into each respective fund.
In addition, the funds accrue interest.

As one of six commercially operated U.S. disposal
sites in the 1970s, the Barnwell facility received its
proportionate share of the nation’s waste. But by 1979,
three of the six sites had closed, and the Barnwell
facility was receiving three-fourths of the nation’s
waste (2.2 million cubic feet per year). In 1981, a
waste acceptance limit of 1.2 million cubic feet per
year (about 163,000 55-gallon drums) was imposed
by the state. Table | shows the volumes and activities
of waste received at the Barnwell site since it began
operation.

Through the years, 115 acres have been
developed for disposal. Of this total, 105 acres have
been used, with 10 acres remaining as of June 2005.
For more information, download the (PDF) CNS June
2005 Closure Plan. This equates to a remaining
capacity of approximately 2.5 million cubic feet of
waste. The remaining capacity after FY 2008 will be
approximately 2.3 million cubic feet.

In 1980, Washington, Nevada, and South Carolina
were the only states with operational LLRW disposal
facilities. The respective governors of these states

TABLE 1

Barnwell Disposal Facility LLRW Activity

and Volume Inventory

Year Volume Disposed Activity
(cubic feet) (curies)
1971 50,219.34 212,412.03
1972 159,933.47 19,787.39
1973 599,886.28 52,650.97
1974 624,759.44 22,103.10
1975 643,564.44 19,418.68
1976 1,393,587.55 89,911.80
1977 1,636,425.12 395,713.76
1978 2,220,519.72 636,857.82
1979 2,238,322.13 314,938.44
1980 2,444,810.72 143,495.36
1981 1,543,287.67 183,744.31
1982 1,228,200.83 273,961.56
1983 1,240,688.21 383,450.25
1984 1,231,715.28 385,079.07
1985 1,214,422.99 460,600.25
1986 1,053,791.68 116,108.01
1987 958,275.82 211,098.07
1988 931,974.01 219,033.83
1989 1,103,299.56 725,163.57
1990 788,031.90 443,594.19
1991 789,681.85 611,535.76
1992 828,720.34 815,944.28
1993 605,443.07 611,784.73
1994 733,931.04 735,298.41
1995 484,994.32 168,982.13
1996 325,870.60 455,214.79
1997 222,269.48 102,624.48
1998 195,684.08 356,205.46
1999 166,435.79 326,428.52
2000 118,001.14 701,871.12
2001 109.591.83 482,590.37
2002 52,163.23 135,037.82
2003 71,416.22 608,147.43
2004 57,241.56 336,221.29
2005 42,784.98 517,638.39
Total 27,995,870.23 [12,072,674.25*

* Total manifested activity of radionuclides in waste.

(The decay corrected radioactivity is approximately 3 million

curies.)
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wanted the rest of the country to share the burden
of LLRW disposal. As a result of efforts primarily
by the National Governor’s Association, Congress
passed the Low-Level Radioactive Waste Policy
Amendments Act (LLRWPAA) of 1980 (Public Law
99-240) which set forth responsibility for managing
and disposing of radioactive waste in each of the
50 states. Consequently, regional compacts (see
Figure 1) were established among various states.
Under the compacts, a host state is designated to
operate a disposal facility for a fixed period of time.
Currently, the Barnwell site operates as the regional
facility for the Atlantic Compact, and the Hanford
facility, located in the state of Washington, operates
as the regional facility for the Northwest Compact.
The disposal facility in Nevada was closed in
December 1992.

The lack of progress in site development among
regional compacts resulted in the amendment of the
LLRWPAA in 1985 (PDF). This amendment replaced
the LLRWPAA of 1980 and created milestones for
disposal facility development and penalties for
failure to achieve reasonable progress within an
established schedule. States with operating disposal
facilities were allowed to deny access to states and
compact regions that failed to meet scheduled siting
requirements.

South Carolina was initially affiliated with the
Southeast Compact. The state withdrew in July of
1995 because North Carolina, the next designated
host state for the Southeast Compact, failed to comply
with milestones set forth in the LLRWPAA. Under the
LLRWPAA, North Carolina was supposed to find a
suitable site to replace the Barnwell facility, but that
didn’t happen. From 1995 until 2000 the Barnwell
facility was open for use by all states except North
Carolina, the Southeast Compact host state. In 2000,
Governor Jim Hodges, signed the Atlantic Compact
Act, which provided for South Carolina to join the
Northeast Compact. It also allowed receipt of out-of-
compact waste only through June 2008.

The Atlantic Compact Act (PDF)
provided a schedule for reduced waste volume
receipts from 2001 through 2008 (see Table
2). It also provided that the Budget and Control
Board would set the disposal rates and that
Chem-Nuclear would be reimbursed for their
operating costs. It provided a 29 percent profit
margin on some of these costs. The difference in
the amount of money collected and what is paid to
Chem-Nuclear for operating the site is used by the
state for funding education. According to the Budget
and Control Board, $94.4 million in Barnwell site
revenues have been used for education from Fiscal

FIGURE 1

Low-Level Radioactive Waste Compacts

[J Unaffiliated
(] Appalachian [ Northwest
B Central 1 Rocky Mountain
[] Central Midwest [] Southeast
0 Midwest [] Southwestern
[ Atlantic [ Texas
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Year 2001 through Fiscal Year 2006. CNS currently
receives low-level waste primarily from generators
located in the eastern half of the United States,
though some waste is received from western states.
CNS customers range from nuclear power plants and
industries, which generate several thousand cubic feet
annually, to small research facilities and businesses,
which generate less than 100 cubic feet annually. To
retain disposal priviledges, all generators must follow
stringent regulations, license conditions, and site
disposal criteria imposed by the state and CNS.

Ill. RADIATION PRINCIPLES

Radiation is energy, and it’s been around for
billions of years. Radioactive materials (called
radioisotopes or radionuclides) and the radiation they
produce are everywhere. They are in soil, water and
light. Thanks to evolution, humans have developed
a level of tolerance to the radiation found naturally
in the everyday environment. However, exposure to
higher than normal tolerance levels can be harmful
to health.

Not all radiation is the same. Non-ionizing
radiation is a low energy form of radiation. It comes

from visible light, infrared heat, radio waves,
microwaves, electric power lines, cell phones, and
ultraviolet (UV) light. The non-ionizing radiation from
these sources can make atoms vibrate, but it lacks
the energy to chemically alter them. Microwave ovens,
for example, use radiation from microwaves to heat
the water in food by making the water molecules
vibrate.

A second type of radiation, called ionizing
radiation, is much more energetic. It can alter the

TABLE 2

Atlantic Compact Act Annual Volume
Fiscal Year* Maximulzlclﬁilco;ner;gl Volume
2000/2001 160,000
2001/2002 80,000
2002/2003 70,000
2003/2004 60,000
2004/2005 50,000
2005/2006 45,000
2006/2007 40,000
2007/2008 35,000

South Carolina Fiscal Year: July 1 - June 30

FIGURE 2

NATURAL SOURCES

Terrestrial
Internal Emitters

Radiation Exposure in the United States (Percentage of Total Effective Dose)
Based on an average annual effective dose equivalent of 3.6 mSv (360 mrem)
and a ground level radon concentration of about 40 Bqm™ (1pCi/l)

Medical X-Rays

Man-made

MAN-MADE SOURCES

Nuclear
Medicine

Consumer

Products
Other:
Occupational 0.3% Nuclear Power 0.1%
Fallout 0.3% Miscellaneous 0.1%
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structure of the atoms it penetrates. It does this by
knocking the atom’s electrons out of orbit. This causes
atoms to become positively charged, or ionized. The
change can damage whatever material the radiation
is penetrating, including human tissue. Sources of
ionizing radiation include cosmic rays from the sun
and stars, radon gas, x-rays, and uranium and other
naturally occurring radioactive materials in rocks and
soil. lonizing radiation can take two diffferent forms
- electromagnetic waves or particles.

lonizing radioisotopes are unstable atoms. Their
ratio of neutrons to protons is out of balance. A
radioisotope will try to stabilize itself by decaying,
and as it does so, it throws off energy in the form
of ionizing radiation. The rate of decay is known
as a radioisotope’s half-life. Half-life is the time
required for a radioisotope to lose 50 percent of
its original activity. If a radioisotope has a half life
of six hours, for example, then after six hours one-
half of the radioactive atoms would have decayed
and been transformed into different isotopes. Some
radioisotopes take only seconds to decay; others take
billions of years.

Much of the ionizing radiation released through
radioactive decay is emitted in the form of relatively
slow moving alpha particles and fast moving beta
particles. Both are most dangerous to humans
when ingested or inhaled. lonizing radiation is also
released as electromagnetic waves, including highly
penetrating gamma rays. Gamma rays can pass
completely through the human body, but they lose
most of their energy in 6 inches of lead or 3 feet of
concrete. X-rays, which are also electromagnetic
waves, are not as penetrating as gamma rays and
can be blocked by several millimeters of lead (1/10
of an inch).

In addition to natural sources of radiation, there
are man-made (anthropogenic) radioisotopes. These
radioisotopes are created when neutrons are released
during nuclear fission or when a neutron collides with
anucleus during a nuclear reaction. Because neutrons
have a neutral charge, they are easily absorbed
by other atoms, which creates new radioisotopes.
Manmade radioisotopes account for the bulk of low
level radioactive waste generated in this country.

The biological effect of radiation on the human
body depends on the dose, or amount of radiation
absorbed by, or passed through it. For example, the
average annual radiation exposure to a typical non-
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TABLE 3
Typical LLRW Isotopes and Corresponding
Half-Lives
Isotope Half Life
Cobalt-60 5.3 years
Cesium-137 30 years
Hydrogen-3 (Tritium) 12.4 years
lodine-131 8.0 days
Nickel-63 96 years

radiation worker from all sources has been estimated
to be about 0.35 R or rem (Roentgen Equivalent
Man). In addition to the REM, radiation exposure can
also be expressed using the metric or international
unit term Seivert (Sv). This average annual level of
radiation exposure is attributed primarily to natural
sources such as cosmic and radon gas. During an
average lifetime, this level of radiation exposure has
an unquantifiable effect, if any, on humans. Federal
and state regulations allow a total annual occupational
exposure of 5.0 rem (0.05 Sv). However, typical worker
exposures in power reactors, medical facilities and
manufacturing seldom exceed 0.3 rem (0.003 Sv)
per year.

Although the effect of large acute radiation
exposures can be detrimental to health, when used
safely, radiation can be very beneficial to society.
The radioactive waste disposed of at the Barnwell
facility is a by-product of these beneficial uses such
as electricity production, manufacturing, medical
diagnosis, cancer therapy and scientific research.
Radiation exposure to the public due to activities
associated with the Barnwell facility has been minimal
and well within regulatory limits for its workers.

IV. LOW=-LEVEL RADIOACTIVE
WASTE (LLRW)

LLRW can best be described by what it is not.
It is not High Level Radioactive Waste (HLRW) or
Transuranic Waste (TRU). HLRW consists mostly
of spent nuclear fuel and processing residues from
nuclear fuel reprocessing. TRU primarily contains
man-made radioisotopes that have atomic weights
greater than that of uranium. Both HLRW and TRU
remain radioactive for thousands or millions of years.
The U.S. Department of Energy is responsible for
developing disposal facilities for these wastes (e.g.
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Yucca Mountain in Nevada and the Waste Isolation
Pilot Project (WIPP) Facility in New Mexico).

The Barnwell facility does not accept any HLRW
or TRU waste. Also, not all LLRW is acceptable at the
Barnwell facility. Only LLRW wastes that primarily
contain radioisotopes having relatively short half-lives
(a few decades) are accepted for disposal. After 25
years, only 25 percent of the radioactivity disposed
of at the facility will remain due to radioactive decay.
After 100 years, the radioactivity decreases to 10
percent.

Another source of radioactive waste is derived
from naturally occurring radioactive material (NORM).
Sources of NORM include radioactive elements in
rocks, soil, groundwater, radon gas and its decay
progeny in the air we breathe. NORM wastes result
when a natural source of radiation is condensed from
a raw material through various industrial activities.
Examples of NORM waste generated as a by-product
include the following: residue solids from mining and
associated refining activities, coal ash, oil production
equipment and bottled spring water processing
residue. Although large concentrations of NORM are
not routinely accepted at the Barnwell facility, some
small discrete medical sources are occasionally
permitted for disposal.

LLRW is further characterized for the purpose
of disposal through the use of a waste classification
system. This system is based on concentrations
of specific radionuclides as defined by federal
regulations. Three classes, A, B and C, are used to
describe specific activity limits for packaging and
final disposition. Class A waste is the least restrictive
classification in terms of handling, packaging and
disposal requirements. Currently, Class A waste
accounts for about 50 percent of the waste received
by volume, and Class B and Class C wastes comprise
the other 50 percent of the waste volume. Class B
and C wastes are higher in specific activity, and, as
such, these waste classifications require additional
stabilization through solidification, encapsulation or
specification packaging. Also, higher radiation levels
associated with these waste classes require additional
safety precautions to protect site workers. Any LLRW
with specific activity greater than the Class C limit
is not generally acceptable for disposal at Barnwell.
Greater than Class C wastes are currently stored at
the site of origin and will eventually be disposed of
at a federal HLRW repository.

Class A waste is usually in the form of Dry

Active Waste or DAW. This waste class can include
the following: paper, clothing, tools, laboratory glass,
soil, wood, metal, dewatered concentrates and
ion-exchange resins. Due to the high costs of interim
storage and disposal, DAW is routinely the subject
of various management and volume reduction
techniques including compaction and incineration.

Low activity commercial reactor steam generators
placed among disposal vaults for burial.

lon exchange resins, usually in the form
of very small beads, are composed of organic
substances which attract and physically capture
certain radionuclides. Specialized equipment
containing ion exchange resin is used in commercial
power reactors to clean contaminated water. The
resulting contaminated resins are dewatered to meet
disposal facility requirements and placed in liners or
high integrity containers. In some cases, resin and
other forms of LLRW are solidified in some type of
approved binder in lieu of dewatering.

Class B and C wastes may include some of
the same physical characteristics of Class A waste.
However, the most common waste forms of these
classifications include: activated metal components,
ion exchange media and mechanical filters. Activated
metal components result primarily from commercial
power reactor operation. Stable elements within these
power reactor components become radioactive due
to neutron and photon bombardment. Mechanical
filters of various sizes and configurations collect
and condense radioactive contaminants and as
a result possess a high specific activity per unit
volume. The solid form of these wastes combined
with specification packaging and enhanced disposal
techniques make it possible for their safe disposal at
the Barnwell facility.
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Recently, some commercial power reactors have
been decommissioned. Instead of generating more
waste through the disassembly of large secondary
reactor components, these components, such as
steam generators, have been disposed of as one large
package. Their low specific activity precludes disposal
by conventional means. The potential high cost of
decontaminating these components makes enhanced
shallow land disposal a more viable option.

V. ENHANCED SHALLOW LAND
BURIAL CONCEPT

Selection of a low-level radioactive waste disposal
site is contingent upon many factors. Desirable
physical characteristics include minimal surface
water sources; a geology that can be characterized,
modeled, analyzed, and monitored; groundwater at
a sufficient depth so that it does not intrude into the
waste; low frequency of tectonic processes (earth
quakes and faulting); and low rates of erosion,
landsliding, or weathering.

Shallow land burial of LLRW has been one of the
traditional methods for disposal for many years. This

disposal technique places wastes below the land
surface, but above the water table. At the Barnwell
facility, trenches are excavated in clay-rich soils.
The soil is characteristic of the so-called Hawthorne
Formation, a near surface geologic formation in the
area. Soil characteristics are an important factor in
choosing LLRW burial sites. The soil of the Hawthorne
formation tends to reduce groundwater movement,
which serves to slow the movement of radionuclides.
LLRW containers are entombed in concrete vaults
placed in the trench. Each trench, when completed,
is capped with an impermeable synthetic cover
that minimizes water infiltration. The technology
associated with this type of disposal has advanced
markedly in the past 10 to 15 years. Before this type
of disposal practice was widely used, much of the
commercial and government LLRW generated in
the United States was disposed of in the ocean off
the coasts of Maryland and California. This practice
was suspended in the early 1970s in the United
States, after more disposal options on land had been
established.

Although suitable sites from a technical standpoint
are available in the eastern half of the United States,
public sentiment combined with legal obstructions

FIGURE 3

Primary South Carolina LLRW Generators

l

1 - Catawba Nuclear Station
2 - Chem-Nuclear Systems, LLC

3 - Clemson University

4 - H.B. Robinson Nuclear Station

5— Unitech

6 - Medical University of South Carolina
7- RWE Nukem
8~ Oconee Nuclear Station
9 - Transnuclear
10 - University of South carolina
V.C. Summer Nuclear Station

12 - Westinghouse - Columbia

NOTE: Savannah River Site, located in Barnwell and Aiken Counties, does not ship LLRW to the CNS disposal facility.
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have delayed attempts to develop new LLRW disposal
facilities. Specific characteristics of the Barnwell
facility are discussed in more detail in the following
section.

VI. CNS’ BARNWELL, SOUTH CAROLINA
LLRW DISPOSAL FACILITY

The CNS Low-Level Radioactive Waste
Management Facility is located in Barnwell County
near the town of Snelling. Figure 2 illustrates the
location of the waste management facility as well
as the location of primary LLRW generators in the
state. The site is accessible from S.C. Highway 64.
It encompasses an area of about 235 acres adjacent
to the U.S. Department of Energy’s Savannah River
Site (SRS) and the decommissioned Allied General
Nuclear Services, Barnwell Fuel Recycling Plant.
CNS is licensed by DHEC to handle, process, store
and dispose of LLRW. CNS is required to pay an
annual licensing fee that helps offset the expense of
regulatory activities.

The radioactive material license is administered
by the DHEC Bureau of Land and Waste Management’s
Division of Waste Management. The license (see
attachments) establishes regulatory conditions
and procedures with which CNS must comply
regarding waste acceptance criteria, site construction,
maintenance, environmental monitoring, stabilization
and closure. Administration of the license includes
daily inspection of transportation and burial activities
by a permanent on-site inspector. Routine (weekly)
visits are performed by the Division’s engineering and
health physics staff who provide oversight of disposal
operations, continuing construction activities and
overall site performance.

The license is renewed every five years. During
the licensing renewal process, waste acceptance

FIGURE 4

Trench Preparation
NOTE: Drawing is not to scale.

Remove Sand From Proposed Trench
Perimeter For Barrier Walls

10 ft. Original Grade 101t
‘ MIN Sand ‘ MIN ‘
[ A ]
\4
T 1 ft. (MIN) Penetration of Virgin Clay
Clay

FIGURE 5

Trench Preparation
NOTE: Drawing is not to scale.

Replace Sand With Clay and
Compact Barrier Walls

Original Grade
Sand —_\\
AN

Clay

criteria, site procedures and overall site performance
are reviewed. If needed for regulatory compatibility,
amendments are made to license conditions or
modifications to site operational procedures are
implemented. The CNS license was renewed in March
2004, but was appealed. During this appeals process,
CNS is allowed to continue to operate the facility in
accordance with the existing license.

Enhanced shallow land burial at the Barnwell
facility involves the construction of trenches. Individual

| A typical B/C Trench under construction.

trench construction is based largely on the geology and
hydrology of the area of interest. The Barnwell facility,
which is underlain by sediments of the Atlantic Coastal
Plain, is overlain by a 4-6 foot layer of sandy loam that
is not suitable for waste burial. Lower soils typically
consist of stratified clay, silt, sand and limestone.
Some areas of the site have been precluded from
trench construction. The soil in which the trenches are
located is mainly clay, providing low infiltration rates
for surface water and slow ground water movement.
The elevation of the water table varies over the site,
with the highest elevations occurring at the northern
boundary. The water table varies mainly in relation
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to the surface slope, and lies 30 to 50 feet below
the surface. Allowable trench bottom elevations are
dependent on the maximum historically measured
water table elevation in the trench vicinity. A minimum
allowable separation (at least 5 feet) between the
trench bottoms and the water table is an important
element of trench construction.

The current Class A waste trench is approximately
1,000 feet long, 300 feet wide and 30 feet deep.
Typical Class B/C waste trenches are approximately
600 feet long, 50 feet wide and 20 feet deep. Current
slit trenches are approximately 300 feet long, 10 feet
wide and 20 feet deep. Slit trenches at the Barnwell
facility contain the higher Class C concentrations
of LLRW. These wastes are usually comprised of
activated metal components. The deep narrow
trench aids in minimizing exposure to workers during
package off-loading operations.

A hydrogeologic characterization of the area is
completed and presented to DHEC for approval prior
to trench construction. Upon approval, the trench is
excavated by removing the top layer of sand and fill
from the area. A compacted clay backfill is installed
which will form trench barrier walls. The trench is

An active Slit Trench with disposal vault in place.

then excavated to the desired length and depth. Upon
completion of the trench, a ramp is constructed at
the low end to allow access for transport vehicles. In
addition, the trench bottom is sloped, A drainage and
sump system is installed that allows for environmental
monitoring of any accumulation of water through the
use of standpipes. All aspects of trench construction
are inspected by division engineers and CNS staff
to ensure construction accuracy including: bottom
elevation, slope surveys, drain construction, wall
construction, floor buffer sand and proper water
drainage. A standard Class A trench is illustrated in
Figure 3.

FIGURE 6
Standard A-Type Trench
NOTE: Drawing is not to scale.
1 Sand\
Coarse Grain
A A/)/ Sand
HDPE Trough
Buffer Sand S,
uffer San We{
9,
Barrier Wall
Trench
Clay Standpipe
HDPE Trough
HDPE Sump
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Cylindrical B/C Trench disposal vaults in an active
trench. Vaults are immediately backfilled to fill void
spaces and reduce radiation exposure.

A typical configuration of cylindrical and rectangular
ATrench disposal vaults. The vaults are configured to
ensure trench cap structural integrity and to reduce
radiation exposure to workers during LLRW off-loading
activities.

Type B/C trenches are constructed much like the
Class A trench with the exception of the access ramp.
Wastes are placed into trenches by cranes to minimize
worker dose and hazards to workers. Slit trenches
also share the same initial construction phases in
that barrier walls are formed prior to the actual
trench being dug. Excavation is performed using a
backhoe and proceeds in stages of about 125 feet to
assure the structural integrity of the trench wall and
to minimize sloughing. Sand is added in 1 to 3 foot
depths to provide drainage.

The use of vaults helps to ensure that the
engineered cap is well supported and enhances
the long-term performance of the various LLRW
containers placed within. The vaults are engineered
to support the weight of waste and vaults stacked
up to three high, as well as the backfill soil, heavy
equipment and the trench cap.

Three types of concrete vaults are used at the
Barnwell facility. Rectangular vaults are normally
used for wastes packaged in metal boxes and drums.
The size of the rectangular vaults is about 10 feet by
10 feet on the sides by 11 feet tall. Cylindrical vaults

TABLE 4
Enhanced Trench Caps
Phase Date Completed Area (acres) App(r%imggs)cost
| Jan-92 12.50 1.70
Il Feh-94 8.00 1.40
] July-95 26.00 4.10
[\ May-97 22.50 3.00
v Aug-98 10.00 1.65
Vi May-04 17.00 2.90
TOTAL 96.00 14.75

are normally used for wastes packaged in metal
cylindrical liners, high integrity containers (HIC’s)
and drums. The cylindrical vaults are about 8 feet in
diameter and 9 feet tall. Vaults used in slit trenches are
about 17 feet long by 5 feet wide by 4 V2 feet tall. The
nominal thickness of the vault walls is 8 inches.

As waste packages are placed in the trench
vaults and the vaults are closed, as much sandy clay
as possible is added as backfill material to fill voids
between the vaults. This process continues from one
end to the other as the trench is filled. A temporary
compacted clay cap is then installed over the
completed trench. This mitigates infiltration of surface
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FIGURE 7

Enhanced Cover Construction Details
NOTE: Drawing is not to scale.

2 ft. Vegetative Cover
1 ft. Sand Drain Layer
60 mil HDPE

1/4 inch GCL

1 ft. Recompacted Clay

- Structural Fill |

\

Trench

¢

N\

\— Sump

\— Clay

water to the trench contents until the enhanced cap is
installed. Various species of grass may be planted on
the temporary trench cap to help control erosion.

Finally, enhanced caps are placed over completed
groups of trenches in “phases.” To date, six “phases”
have been completed. Table 3 provides more detailed
information about this important project. Prior to
closure of the facility, the entire area used for disposal
will have been capped.

These caps are designed to virtually eliminate
water infiltration through the trenches. As illustrated
in Figure 4, the enhanced cap consists of a compacted
clay layer that is a minimum of 1 foot thick, a
geosynthetic clay liner (GCL), a 60 mil high density
polyethylene (HDPE) liner, a sand drain layer, and a
sandy topsoil layer. The sand drain layer combined
with the contoured compacted clay structural fill
promotes the lateral movement of water from the
tops of the filled trenches. The sandy topsoil provides
a plant growth medium. The HDPE and GCL liners
provide a double barrier to prevent water percolation
to the filled trenches. Should the HDPE liner fail, the
GCL liner is designed to seal the rupture.

Pace 11

Vil. ENVIRONMENTAL MONITORING

Chem-Nuclear is responsible for environmental
monitoring at the site. However, DHEC also collects
and analyzes environmental samples for comparison
and verification of the sample analysis results
submitted to DHEC by Chem-Nuclear.

CNS’ Program

CNS’ environmental monitoring program is
similar to DHEC’s in that samples are collected and
analyzed from wells, surface water, air, soil, sediment,
vegetation and thermos-luminescent dosimetry TLDs.
Samples of all types are collected on-site, in the
administrative area, and off-site.

The most extensive monitoring is performed on
groundwater. Monitoring wells have been established
to examine the various water bearing zones underlying
the site. Water samples are analyzed for radiological
and nonradiological contamination. Water elevations
also are measured for use in estimating the elevation

Rad Bits
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is not
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of the water table surfaces beneath the site. There
are more than 150 wells in the site environmental
monitoring program, including U.S. Geological Survey
(USGS) test wells, CNS wells and privately owned
potable water supplies. Surface water is sampled both
on and off-site. On-site surface water is accumulated
in large holding ponds near the west boundary fence
and the east side of the site. The ponds are sampled
regularly and analyzed for radionuclides. Samples also
are taken from nearby surface water sources.

DHEC’s Program

Water samples from on-site boundary and offsite
monitoring wells are collected by CNS with oversight
from DHEC and split. The samples are analyzed for
gross alpha and beta concentrations, tritium, and
specific gamma isotopes on a quarterly basis. The
monitoring wells are sampled at frequencies ranging
from quarterly to annually.

Environmental sampling is performed not only as
a monitoring function of the disposal facility, but also
to establish a baseline body of data for comparison
should circumstances dictate a need for concern.

VIIl. SAFETY AND SECURITY

Safety at the Barnwell disposal facility is provided
by the site’s radiation safety officer (RS0O) and
associated Health Physics, Regulatory Affairs and
supervisory staff. The radiation safety officer develops,
establishes and implements safety procedures that
all personnel must follow. Periodic training of site
personnel is conducted and documented to assure
compliance with all applicable work procedures.

CNS and DHEC personnel closely observe use
of equipment during construction and off-loading
operations. Strict adherence to established safety
policies is mandated by DHEC and CNS. Health and
safety procedures are enforced by CNS Health Physics
(HPs) personnel. The HPs are present whenever
radioactive material is handled or transferred, and
they perform surveys on all incoming and outgoing
vehicles. In addition, HPs enforce site radiological
control policy by restricting access to certain areas as
necessary and controlling trench operations. DHEC’s
resident on-site inspector, in addition to DWM central
office staff, also ensures compliance with all health
and safety requirements.

Security at the site is controlled through a number
of mechanisms including the use of fences, locks,
cameras and security officers. The CNS Security
Department consists of personnel trained to South
Carolina law enforcement standards. Each officer also
is trained in basic first aid and emergency response
procedures. The mission of these officers is to
safeguard against unauthorized entry into the site and
unauthorized removal of radioactive material from the
site. They control access to the administrative area and
to the disposal area. Following the terrorists events
of September 11,2001, DHEC required that CNS review
their security and make necessary improvements to
prevent access by terrorists to licensed radioactive
material at the site. In December 2005, additional
specific security requirements were added to the
disposal site license. Security details are controlled
similarly to safeguard information and are provided
only to individuals with a need to know.

IX. QUALITY ASSURANCE

All workmanship at the disposal site requires
quality control. Quality Assurance (QA) and other
CNS staff provide additional oversight pertaining to
construction, incoming transportation vehicles, site
equipment and actual waste disposal. Inspectors
document and maintain records of all quality
control inspections. The quality assurance program
is proactive, and input on procedures and safety
is actively solicited from the facility staff through
scheduled safety meetings and other internal
programs.

X. LOW-LEVEL WASTE
DISPOSAL PACKAGE HANDLING

The handling procedures of various packages
require different approaches based on container type
and varying dose rates. Various types of equipment
are maintained permanently at the disposal facility
to facilitate ease of off loading operations. Metal
drums and boxes are transported mainly in closed
vans and on flatbed trucks. Upon receipt and
inspection, most drums and boxes are removed by
forklift and placed in trench vaults by crane. Carbon
steel liners and high integrity containers (HICs) are
usually transported within specialized casks on
flatbed trailers. Transportation casks provide radiation
shielding from the higher radiation doses associated
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Transport Vehicle in position for removal of LLRW
container prior to disposal in a B/C Trench.

High Integrity Container of Class A LLRW being placed in
a cylindrical disposal vault.

with these types of packages. Both liners and HICs
are equipped with a disposable sling, cable, or other
approved lifting device that can easily be attached
and removed from a crane’s lifting device. HICs and
liners are removed directly from the transport vehicle
and placed in trench vaults. Radiation exposure to site
workers is controlled by HPs at each trench using
shipment paperwork, radiation work permit protocols,
and direct radiation measurement through survey
instruments and personal dosimetry.

Slit trench shipments and large reactor
components are less common packages and require
special handling. Slit trench shipments involve
packages that are classified as Class C waste and
have high radiation exposure rates. Due to these high
exposure rates, heavy shielding, specialized offloading
procedures and remote operations are required

Pace 13

for disposal. Backfilling over slit trench shipments
begins immediately after package placement to
reduce radiation exposure at the trench. Large
reactor components also are accepted for disposal
at the Barnwell facility. These components include
steam generators (heat exchangers), pressurizers and
reactor vessels. The components contain low overall
specific activity and are disposed of in an active
Class A Trench. The main challenge for successful
disposal of these components is the use of adequate
heavy transport vehicles and competent specialists
required for interstate transportation. Coordination
and planning between CNS, state, federal and utility
representatives is essential.

XI. DHEC’S ROLE IN LLRW DISPOSAL
Licensing

After thorough review of CNS’s application,
DHEC issued a radioactive material license (South
Carolina Radioactive Material License #097) to the
company in 1970 for the purpose of LLRW storage.
Additional amendments to this license resulted in the
disposal operation that continues today. The continued
successful licensing of the Barnwell LLRW Disposal
Facility requires thorough review and knowledge of
current federal regulations, site characteristics and
applicable operational procedures. Every five years
CNS is required to renew their license in its entirety.
Upon receipt of the license renewal application, all
aspects of facility operation are subject to review and
revision. View a (PDF) copy of the current operating
license for the Barnwell facility.

Permitting

Prior to a generator shipping LLRW to the
Barnwell facility, an application for a South Carolina
Radioactive Waste Transport Permit (PDF) must
be obtained and submitted for DHEC review and
acceptance. The permits are valid for the calendar
year in which they are issued. Before the permit is
issued, the shipper must deposit and maintain with
DHEC a cash or corporate surety bond in the amount
of $500,000 or provide to DHEC satisfactory evidence
of liability insurance of $500,000 per occurrence
and $1 million aggregate, or as otherwise provided
by state law. The shipper certifies that it will comply
with all applicable state or federal laws, licenses, or
license conditions and disposal facility requirements.
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http://www.scdhec.gov/lwm/forms/CNS_License_097.pdf

http://www.scdhec.gov/lwm/forms/CNS_License_097.pdf

http://webserver03.dhec.sc.gov/iieforms/d0800.pdf

http://webserver03.dhec.sc.gov/iieforms/d0800.pdf
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In addition, a permit fee is assessed based on a
classification system defined by the generator’s
projected waste disposal volume. The DWM maintains
a staff of permitting specialists who review application
information, confirm evidence of adequate liability
insurance and issue permits.

Engineering

The DWM maintains a staff of environmental
engineering associates to perform technical and
licensing reviews, and it provides weekly inspections
of disposal facility operations. Overall site condition,
drainage, construction and disposal activities
are included in the scope of these inspections.
All inspections of the site are documented. Upon
submittal, the DWM engineering staff reviews all site
construction plans and activities prior to and during
implementation. This includes oversight of trench
construction, site stabilization operations and surface
water management. CNS procedures are reviewed
periodically. A physical copy of all CNS procedures
and policies is maintained at the DWM offices.
These documents are subject to review and revision
as deemed necessary. Review of environmental
sample analysis data is performed, documented and
interpreted for compliance.

Inspections

The DWM maintains a staff of health physicists
who ensure that waste shipments comply with all
applicable regulations, laws and licensing conditions
through inspection of all incoming waste shipments.
A resident inspector is assigned to the Barnwell
facility.

As each transport arrives, the resident inspector
checks the vehicle for compliance with U.S.
Department of Transportation and state regulations.
At the same time, inspections are conducted for
packaging, radiological exposure, content and
shipping environment. This assures compliance
with applicable regulations and site criteria. A
physical inspection of the packaging is usually
performed. At the direction of the state inspector,
inspections of the contents of the waste disposal
package may also be performed. Visual inspections
of shipping casks are performed to ensure proper
installment of the attachment cables (tie downs), rain
cover, impact limiter and associated bolts.

Radiological compliance inspections are

performed by surveying the outer surfaces and cab
of each vehicle with a Geiger-Mueller (GM) survey
meter, commonly known as a “Geiger Counter.”
This instrument detects radiation and approximates
the exposure rate. Any measurements approaching
regulatory limits are re-surveyed using an ion
chamber type survey instrument. This instrument

[— L]

DHEC inspector performs radiological survey of transport
vehicle upon receipt at the Barnwell facility.

gives a qualitative exposure rate as it relates to
absorbed dose. In addition to radiological surveys,
wipe tests are performed on the vehicle surfaces
and packaging to confirm the absence of significant
removable contamination.

Shipping papers of incoming LLRW shipments
are meticulously reviewed by the DWM inspector
and CNS staff. Specific activity, weight, physical and
chemical forms and other defining parameters are
compared with the shipper’s stated radiation levels
and radionuclide composition. If any discrepancies
are suspected, packages can be physically inspected
to determine compliance with waste acceptance
criteria. For example, manifested waste data is closely
monitored to determine if liquids may be present. If
liquids are suspected, the package in question may
be placed in the site liner punch. The liner punch
system uses a series of hydraulic rams to puncture
the package and remove and collect any liquid for
measurement. Once a package has undergone the
inspection process and has been determined to be
in compliance, it is properly sealed and disposed
of. DHEC and the waste generator are notified if a
shipment discrepancy is found during an inspection.

Random physical inspections of packages also
are performed on a fixed schedule by CNS with the
DWM inspector usually present. CNS is required
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Hydraulic Liner and Drum puncture equipment is utlized
to assure that no excessive liquids are present within
waste packaging.

by regulation to inform DHEC of waste shipment
discrepancies observed during the course of disposal
operations.

In addition to transportation inspection activities,
the DWM performs unannounced, semi-annual
inspections of the entire site and disposal operation.
The inspection encompasses a thorough audit of
all aspects of CNS’ radioactive material license
requirements and their compliance with applicable
regulations. CNS personnel are observed performing
their respective responsibilities to ensure that all
health and safety practices are followed. Radiological
monitoring of open trenches is closely observed to
assure minimal radiation exposure to both workers
and the environment. The license inspection is
documented, and any deficiencies are brought to the
attention of CNS management for their response and
follow-up.

Compliance

The DWM administers the enforcement of
regulations applicable to CNS and LLRW generators.
Violations of transportation regulations and site
waste acceptance criteria are documented by the
inspector, and enforcement actions are taken. In the
case of serious violations, a monetary penalty and/or
suspension of a waste generator’s transportation
permit may be imposed. A waste generator found to
be in violation of applicable regulations is afforded
an opportunity to observe questionable packages
prior to any enforcement actions. In addition, after
a penalty is assessed, an appeal process can be
initiated through application within a specified time.

PaGe 15

Regardless of severity level, all transportation and
waste acceptance criteria violations require some
response from the responsible party to assure DHEC
that corrective measures have been instituted to
preclude repeat violations.

CNS, as a radioactive materials licensee, has
a documented history of exceptional regulatory
compliance. The overall safe operation of the site has
been commended repeatedly by the state’s Department
of Labor. This is not to imply that no infractions of
applicable regulations have occurred in the past, just
that the significance of cited discrepancies has been
minor. CNS’s radioactive material license subjects
them to the same enforcement system used for
other DHEC licensees.

Xil. ENVIRONMENTAL IMPACT

Performance criteria for LLRW disposal facilities
are detailed in state and federal regulations. To
demonstrate that the Barnwell disposal facility
will continue to meet regulatory standards for
performance, assessments are performed and
reviewed by DHEC.

In 2000, Chem-Nuclear prepared and submitted to
DHEC the Environmental Radiological Performance
Verification of the Barnwell Waste Disposal Facility
(ERPV) (PDF) . This performance assessment was
prepared at the direction of DHEC with consultation
from the U.S. Nuclear Regulatory Commission.
DHEC formed a Blue Ribbon Panel of national
experts to assist in the review of the ERPV. The
ERPV demonstrated that the disposal site will meet
the performance objectives in the regulation during
operations and after closure.

The U.S. Nuclear Regulatory Commission
performed a study in 1981 for DHEC, Environmental
Assessment for the Barnwell Low-Level Waste
Disposal Facility, NUREG-0879, Pub. 1982 (PDF).
CNS performed an independent study at about the
same time. The results of the two assessments are
very compatible, finding little reason for concern over
significant radionuclide migration to existing drinking
water supplies. In addition, the U.S. Geological Survey
has spent years studying the site’s geohydrological
conditions and have concluded that the site is
adequate for the disposal of LLRW.




http://www.scdhec.gov/lwm/forms/ERPV_Summary.pdf

http://www.scdhec.gov/lwm/forms/ERPV_Summary.pdf

http://www.scdhec.gov/lwm/forms/ERPV_Summary.pdf

http://www.scdhec.gov/lwm/forms/NUREG_0879.pdf

http://www.scdhec.gov/lwm/forms/NUREG_0879.pdf

http://www.scdhec.gov/lwm/forms/NUREG_0879.pdf



The effects to air quality in the area have
been determined to be negligible. Radiological air
monitoring is performed by CNS both on- and off-
site. The main concern of air quality impacts involve
non-radiological fugitive dust and gaseous pollutants.
These are often the result of the dirt roads used
on-site, trench construction, and capping activities.
CNS’s operation modes have kept these impacts to
a minimum.

Direct exposure from gamma radiation is highest
in the immediate area of the open trenches. The
trenches are posted radiation areas, and site access
is restricted. The direct radiation levels at the site
boundary are monitored continuously using TLDs. TLD
analysis results indicate that the actual radiation dose
to any member of the public is well below regulatory
limits.

The exposure pathways that may potentially
occur after closure of the Barnwell facility are release
of material into the groundwater and inadvertent
intrusion into the waste. Subsidence of a trench could
allow some release of radioactive material to the air,
but this is unlikely due to the enhanced permanent
caps and maintenance, which will continue during the
institutional control period. Groundwater migration of
radionuclides is probably the most likely of off-site
release possibilities. However, due to the enhanced
capping currently employed, this would be an unlikely
event.

In 1978, during routine groundwater monitoring,
tritium was detected in monitoring wells at the
Barnwell facility. Tritium is a radioactive form of
hydrogen. It migrates by replacing ordinary hydrogen
in a water molecule. Tritium has moved with the
groundwater away from the disposal area. Various
remediation efforts were made during the 1980s, but
were not completely successful. Since 1987, CNS has
implemented a field and environmental monitoring
program aimed at identifying the extent of tritium
movement.

During 1991, CNS installed the first enhanced
trench cap over 12.5 acres of completed trench area
suspected of being the tritium source. The cap was
designed to eliminate virtually all rainfall infiltration
and thereby reduce further tritium migration
from these early trenches. Current environmental
monitoring data has indicated that water infiltration

has been successfully mitigated in this particular
completed trench area. The success of this initial
enhanced capping project led to its continued
application on-site. So far, approximately 80 percent
of the disposal area has been capped.

Xill. LLRW TRANSPORTATION IMPACT

The Barnwell disposal facility is accessed only
by highway. Some large reactor components have
been transported to locations near the facility by rail
and barge, but have been transferred to heavy haul
vehicles prior to arriving for disposal. There are many
individual carriers of LLRW. All must comply with
the state and federal regulations pertaining to the
shipment of radioactive materials.

The effects to the general population from
the transportation of LLRW have been found to be
negligible. Although radiation exposure is measurable
on the external surfaces of LLRW transport vehicles,
the minimal time spent in the vicinity and the relative
distance of the public from these vehicles during
travel negates any measurable exposure one might
receive.

Only a few accidents involving LLRW shipments
have occurred in the past, but no injuries or fatalities
have been induced by the radioactive material. There
has not been a release of radioactive material from
a LLRW shipment involved in an accident in South
Carolina to date. The only impact of these shipments
is increased truck traffic on certain roads, causing
increased deterioration and maintenance costs.
However, road use taxes paid by carriers help offset
these factors.

XIV. THE FUTURE

DHEC has planned carefully for the continued
maintenance of the Barnwell facility after its closure
and decommissioning. Decommissioning and long
term maintenance care funds have been established
with the State Budget and Control Board and are
on deposit with the state treasurer. These are
dedicated funds that are invested and accrue interest.
They will be used to provide expertise, equipment,
environmental monitoring, maintenance and security.
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Perpetual care of the site will be performed by the
State of South Carolina for a period of several hundred
years, after which time the area may be released for
use. In the interim, however, the area could have
limited use by the state.

During the early 2000’s, approximately $75
million was removed from the long term maintenance
care fund by the S.C. General Assembly. Commitments
to repay the fund were included, along with
acknowledgement that the state would be responsible
for the amount of money removed from the fund. In
2005, the legislature returned approximately $25
million to the fund (PDF).

Prior to releasing the site, all equipment will either
be decontaminated as necessary or disposed of. The
area will be graded so that water continues to drain
away from the trenches to minimize erosion. CNS
also must supply documented proof that all trench
bottoms are above the water table taking into account
seasonal fluctuations and extreme events. A passive
site security system will remain in effect and must
require minimum maintenance.

Upon final closure of the facility, DHEC will oversee
the decommissioning and final site stabilization. The
land will be stabilized according to a pre-developed
plan drafted by CNS and approved by DHEC. The plan
must incorporate schedules for closure, estimated
costs for passive maintenance of buffers and trench
caps and an environmental monitoring plan. The final
draft must be submitted no later than one year prior
to closure.
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V. SUMMARY

The regulatory control that DHEC exercises at the
Barnwell facility is broad, and the authority is shared,
to a lesser extent, by such agencies as the U.S. Nuclear
Regulatory Commission and the U.S. Department of
Transportation. By working with these agencies and
CNS, a comprehensive shipment inspection program
has been implemented, long-term environmental
monitoring programs continue, and internal controls
within the company have been established to make
disposal of LLRW as safe as possible. The evolution
of commercial LLRW management has developed
markedly within the commercial nuclear industry.
Similar to the evolution of manned flight, the discovery
of radiation and knowledge of its risks and beneficial
applications have been understood by man less than
100 years. While far from being perfected, techniques
for the safe use of radioactive materials and the
associated management of LLRW have evolved and
continue to improve.

This publication is intended to familiarize the
reader with commercial low-level radioactive waste
disposal in South Carolina. DHEC realizes that the
public may have questions or concerns that may have
not been addressed herein. If further information is
needed, we ask members of the public to write to the
Director, Division of Waste Management, Bureau of
Land and Waste Management, S.C. Department of
Health and Environmental Control, 2600 Bull Street,
Columbia, SC, 29201.




http://www.scdhec.gov/lwm/forms/Barnwell_Long_Term_Care.pdf

http://www.scdhec.gov/lwm/forms/Barnwell_Long_Term_Care.pdf

http://www.scdhec.gov/lwm/forms/Barnwell_Long_Term_Care.pdf



Glossary

A

C

Activity—The rate of transformation (or “disintegration”
or “decay”) of radioactive material. The units of activity
are the Curie (Ci) and the Becquerel (Bq).

Agreement State—A state which has entered into
an agreement with the U.S. Nuclear Regulatory
Commission (NRC) in which the Commission
relinquishes regulatory control over certain
activities involving the use of radioactive materials
in the state. South Carolina is an Agreement
State and therefore exercises regulatory authority
over the Barnwell disposal facility within the
guidelines of applicable federal regulations and state
statutes.

ALARA—(acronym for “as low as reasonably achievable”)
Making every reasonable effort to maintain exposures
to radiation as far below the dose limits as practical.
This important principle is practiced at the Barnwell
disposal facility and throughout the nuclear industry.

Alpha Particle— A positively charged particle ejected
spontaneously from the nuclei of some radioactive
elements. An alpha particle is essentially two
protons and two neutrons. Alpha particles travel short
distances and can be stopped by a sheet of paper due
to their relatively large size.

Atom-The smallest particle of an element that can
not be divided or broken up by chemical means. It
consists of a central core called the nucleus which
contains protons and neutrons. Electrons revolve in
orbits surrounding the region of the nucleus.

Background Radiation—Radiation that occurs
naturally in the environment. Background radiation,
also called natural radiation, consists of cosmic
radiation from outer space, radiation from the
radioactive elements in rocks and soil, and radiation
from radon and its decay products in the air we breathe.
The average background radiation level across the U.S.
is about 350 mRem.

Beta Particle—A negatively charged particle that is
emitted by certain radioactive atoms. It is essentially
an electron that has been ejected from an atom.

Calibration—-The check or correction of the
accuracy of a measuring instrument to insure proper
operational characteristics.

Carrier—Private companies which transport
low-level radioactive wastes to the Barnwell
disposal facility. All LLRW entering the Barnwell
facility for disposal is transported by specialized
trailers, flatbed trucks or closed vans.

Cask—A heavily shielded container used to store
and/or transport radioactive materials. Lead and steel
are common materials used in the manufacture of
casks.

Contamination, radioactive—The presence of

unwanted radioactive material on the surface of or
within structures, areas, objects or personnel.

D

Decay, radioactive-The decrease in the amount
of any radioactive material with the passage of
time due to the spontaneous emission from the
atomic nuclei of either alpha or beta particles, often
accompanied by gamma radiation or rays.

Decay Product or “Daughter” Product-The nuclide
produced by the transformation of a radioactive
nuclide.

Decontamination, radioactive-The reduction or
removal of contaminating radioactive material from
a structure, area, object or person. Decontamination
may be accomplished by 1) treating the
surface to remove or decrease the contamination,
or 2) letting the material stand so that the
radioactivity is decreased as a result of radioactive
decay.

Disposal Vault-Engineered concrete containers
used to provide structural stability for waste
disposal containers and to support the weight of the
engineered trench caps.

Dose, radiation—-A generic term that denotes the
quantity of radiation (or energy) absorbed by living
tissue.
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E

Electron—A negatively charged particle found in the
region outside the nucleus of an atom. Electrons are
in constant motion and are several thousand times
smaller than protons and neutrons.

G

Gamma Ray or Gamma Radiation—High energy,
short-wavelength electromagnetic radiation
emitted from the nucleus of an atom. Gamma ray
emission frequently occurs along with the emission
of alpha or beta particles. Gamma rays are very
penetrating and are best stopped or shielded by dense
materials such as lead or uranium. They are identical to
x-rays, but originate specifically in the nucleus instead
of the atom in general.

Geiger Mueller Counter—One of several types of
instruments that detects and measures ionizing
radiation. Also called a Geiger Counter or G-M
Counter.

H

Half-life-The time taken for one half the activity of
a radioactive material to decay. Half-lives can range
from seconds to billions of years depending on the
radionuclide.

High-Density Polyethylene (HDPE)-A type of strong

plastic used as the primary barrier for prevention of
water infiltration into completed trenches.

lonization Chamber-One of several types of
instruments that detects and measures ionizing
radiation.

lonizing Radiation—-Any radiation capable of
displacing electrons from atoms or molecules,
thereby producing ions (charged particles).
Examples: alpha particles, beta particles, gamma rays,
x-rays, and neutrons.

Isotope-One of two or more atoms with the
same number of protons, but different numbers of
neutrons in their nuclei. Thus, carbon-12 (6
protons + 6 neutrons), carbon-13 (6 protons + 7
neutrons), and carbon-14 (6 protons + 8 neutrons)
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are isotopes of the element carbon, the numbers
denoting the approximate atomic weights. Isotopes
have similar chemical properties, but often have
different physical properties. In this example, carbon-
14 is radioactive, but the other two are stable.

Mil-Unit of measurement used to define thickness. A
mil is equal to one thousandth of an inch.

Millirem-A unit for measuring absorbed doses of
radiation. It is equal to one thousandth of a rem.

Neutron-An uncharged particle about the same
size as a proton that can be found in the nucleus of
atoms.

Non-ionizing Radiation—Radiation that is not
capable of producing ions. Examples: radio waves,
visible light rays, UV rays.

Naturally Occurring Radioactive Material (NORM)—
A radiation source that occurs naturally in the
environment. NORM can be found in rock and soil
formations. The most common form of NORM that
impacts public health is in the form of radon gas and
its decay products in the air we breathe.

P

Proton-A particle having a positive electrical charge
found in the nucleus of atoms. It is about the same
Size as a neutron.

R

Radiation—Emission or propagation of energy in the
form of rays or waves.

Radionuclide—A general term referring to any known
radioactive isotope.

Rem (Roentgen Equivalent Man)-A unit for
measuring absorbed doses of radiation, equivalent
to one roentgen of x-rays or gamma rays. The
comparable S.I. unit (System International) is the
Sievert.






S

Sievert—A unit for measuring absorbed doses of
radiation, equivalent to one roentgen of x-rays or
gamma rays. The comparable English unit is the rem.

Standpipe—A pipe placed vertically in the trench
sumps and extending above the trench cap that
facilitates collection of water samples. These
samples are then analyzed for radiological and
non-radiological contaminants.

Sump-A low-lying area in the bottom of the trench,

accessed by standpipes, that serves as a collection
point for the trench drainage system.

T

Thermoluminescence Dosimeter (TLD)-A crystalline
material which, when heated after having been
exposed to radiation, emits light in proportion to
the radiation dose previously received. Lithium
fluoride chips are used at the Barnwell facility to
measure ambient gamma exposure.

w

Waste, radioactive—Solid, liquid and gaseous
materials from nuclear operations that are
radioactive, or become radioactive, for which
there is no further use. Wastes are classified as
high-level (spent nuclear fuel), transuranic (waste
containing primarily radioactive elements heavier than
uranium) or low-level (all other radioactive waste).
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THE STATE OF SOUTH CAROLINA
BEFORE THE DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

IN RE: DUKE ENERGY CAROLINAS, LLC
W.S. LEE STEAM STATION
ANDERSON COUNTY

CONSENT AGREEMENT
14 -13- HW

This Consent Agreement is entered into between the South Carolina Department of Health
and Environmental Control (SCDHEC or the Department) and Duke Energy Carolinas, LLC (Duke
Energy) with respect to the investigation and remediation of two ash placement areas at the William
States (W.S.) Lee Steam Station located at 205 Lee Steam Road, Belton, South Carolina in Anderson
County (Tax Map Number 260-00-01-003-000). The Site shall include the “Inactive Ash Basin” and
the “Ash Fill Area,” and all areas where ash, other coal combustion residuals, or their constituents,
including contaminants, (collectively Coal Combustion Residuals or CCR or ash) may have
potentially migrated from these ash placement areas, collectively referred to as the “Site.”

Duke Energy is entering into this Consent Agreement to assess and address any release or
threat of release of Coal Combustion Residuals or other pollutants from the Site to the environment
and to provide for the final disposition of the Site. Duke Energy will take all necessary steps in
compliance with all environmental laws to prevent future releases from the Site. In the interest of
resolving the matters herein without delay, Duke Energy agrees to the entry of this Consent
Agreement without litigation and without the admission or adjudication of any issue of fact or law,
except for purposes of enforcing this agreement. Duke Energy agrees that this Consent Agreement

shall be deemed an admission of fact and law only as necessary for enforcement of this Consent





Agreement by the Department or in subsequent actions relating to this Site by the Department.

FINDINGS OF FACT
Based on information known by the Department, the following findings of fact are asserted
by the Department for purposes of this Consent Agreement:

1. Duke Energy owns and operates W.S. Lee Steam Station as a cycling station to supplement
supply when electricity demand is high. Three (3) coal-fired units, which became
operational in the 1950’s, generate approximately 370 megawatts (MW) of electricity. Units
1 and 2 were introduced to service beginning in 1951 followed by Unit 3 in 1959. Two (2)
combustion turbines (CTs) were added in 2007 and generate an additional approximate 84
MWs. The CTs use diesel fuel or natural gas as their fuel source and serve as emergency
back-up power to Oconee Nuclear Station.

2. Prior to 1974, CCR was placed in the Inactive Ash Basin, which is an unregulated basin
located south of the power plant. Constructed in 1951 and expanded in 1959, the Inactive
Ash Basin was formed by an approximately 3,700 feet long rim dike that impounds
approximately 19 acres. The dike has a maximum height of 60 feet above grade with a crest
elevation of 690 feet above sea level.

3 CCR is believed to have been used in the past as backfill into a borrow area identified as the

Ash Fill Area, which is located near the Inactive Ash Basin.

4, On May 1, 2014, Duke Energy initiated geotechnical characterization of the Inactive Ash
Basin.

S. On May 30, 2014, Duke Energy submitted a plan for the geotechnical characterization on the
Ash Fill Area.





CONCLUSIONS OF LAW

The Department has the authority to implement and enforce laws and related regulations

pursuant to the South Carolina Hazardous Waste Management Act, S.C. Code Ann. §44-56-10, et.

seq. (Rev. 2002 and Supp. 2013), the Pollution Control Act, S.C. Code Ann. §48-1-10 et seq. (Rev.

2008 and Supp. 2013) and the South Carolina Solid Waste Policy and Management Act, S.C. Code

Ann. §44-96-10, et. seq. (Rev. 2002 and Supp. 2013). These Acts authorize the Department to issue

orders; assess civil penalties; conduct studies, investigations, and research to abate, control and

prevent pollution; and to protect the health of persons or the environment.

NOW, THEREFORE IT IS AGREED, with the consent of Duke Energy and the

Department, and pursuant to the South Carolina Hazardous Waste Management Act, the Pollution

Control Act, and/or the Solid Waste Policy and Management Act, that Duke Energy shall:

1.

Within ninety (90) days of receipt of this fully executed Consent Agreement, submit to the
Department for review and approval, an Ash Removal Plan for the Site. The Ash Removal
Plan shall include a time schedule for implementation of all major activities required by the
Plan. The Ash Removal Plan must include, but is not limited to, characterization of the ash,
provisions for the safe removal of the ash, management of storm water during the project,
and management alternatives for the ash by either beneficial reuse or disposition in a South
Carolina permitted Class 3 solid waste disposal facility or a facility meeting equivalent
standards outside of South Carolina. The Ash Removal Plan shall also include an evaluation
of the stability of the rim dike and any other slopes impounding the CCR placement areas
during ash removal activities. Any comments generated through the Department’s review of
the Ash Removal Plan, must be addressed in writing by Duke Energy within fifteen (15)
days of Duke Energy’s receipt of said comments. Upon the Department’s approval of the

Ash Removal Plan and the time schedule for implementation thereof, the Ash Removal Plan





and schedule shall be incorporated herein and become an enforceable part of this Consent
Agreement.

Submit, along with but under separate cover from the Ash Removal Plan, a Health and
Safety Plan (HASP) consistent with Occupational Safety and Health Administration
regulations. The HASP shall be submitted to the Department in the form of one (1)
electronic copy (.pdf format). Duke Energy agrees the HASP is submitted to the Department
for informational purposes only. The Department expressly denies any liability that may
result from Duke Energy’s implementation of the HASP.

Begin implementation of the Ash Removal Plan described in paragraph 1 within fifteen (15)
days of Duke Energy’s receipt of the Department’s written approval of the Ash Removal
Plan.

Upon completion of the work approved in the Ash Removal Plan, submit an Ash Removal
Report to the Department. The Ash Removal Report shall summarize the activities taken
during implementation of the Ash Removal Plan and shall contain appropriate
documentation that ash has been removed from the Site in accordance with the Ash Removal
Plan.

Within thirty (30) days of approval of the Ash Removal Report, submit an Assessment Plan
to the Department. The Assessment Plan shall include, but is not limited to, the following: a
description of work needed for the delineation of the vertical and horizontal extent of any
contamination, including an assessment of surface water, groundwater, and soil underlying
the Site; an evaluation of risks to human health and the environment; and a schedule for
implementation.

Upon completion of the activities outlined in the approved Assessment Plan, submit to the
Department an Assessment Report summarizing the findings of the investigations performed

pursuant to the Assessment Plan. The Department shall review the Assessment Report to





determine completion of the field investigation and sufficiency of the documentation. If the
Department determines that additional field investigation is necessary, Duke Energy shall
conduct additional field investigation to complete such task. Alternatively, if the
Department determines the field investigation to be complete, but the conclusions in Duke
Energy’s Assessment Report are not approved, Duke Energy shall submit a Revision to the
Assessment Report within thirty (30) days after receipt of the Department’s disapproval.
The Revision shall address the Department’s comments.

Within sixty (60) days of approval of the Assessment Report, submit to the Department a
Closure Plan which details the actions to be taken for the final disposition of the Site, and
evaluates the need for additional remediation of soils, surface water and groundwater. If
remedial actions are necessary, Duke Energy shall also submit to the Department for
approval a Remedial Plan, which includes a proposed remedy, justification for the proposed
remedy, the design of the proposed remedy and a schedule for implementation. The
schedule of implementation must extend through full completion of the remedy. The
Closure Plan and, if necessary, the Remedial Plan shall be based upon the results of the field

investigation, ash removal activities and the following seven (7) criteria:

a. Overall protection of human health and the environment;

b. Compliance with applicable or relevant and appropriate standards;
c. Long-term effectiveness and permanence;

d. Reduction of toxicity, mobility or volume;

e. Short-term effectiveness;

f. Implementability;

g. Costs.

Any comments generated through the Department’s review of the Closure Plan and any
required Remedial Plan must be addressed in writing by Duke Energy within fifteen (15)

days of Duke Energy’s receipt of said comments. This fifteen (15) day deadline may be





10.

11.

extended by mutual agreement of the parties if the comment resolution requires extensive
revision, such as re-engineering. Upon Department approval of the Closure Plan, Remedial
Plan and the implementation schedule, the Closure Plan, Remedial Plan, and implementation
schedule shall be incorporated herein and become an enforceable part of this Consent
Agreement.

Begin to implement the Closure Plan and the Remedial Plan within forty-five (45) days of
the Department’s approval of the Plans; and thereafter, take all necessary and reasonable
steps to ensure timely completion of the Plans.

Upon Duke Energy’s successful completion of the terms of this Consent Agreement, submit
to the Department a written Final Report. The Final Report shall contain all necessary
documentation supporting Duke Energy’s remediation of the Site and successful and
complete compliance with this Consent Agreement. Once the Department has approved the
Final Report, the Department will provide Duke Energy a written approval of completion
that provides a Covenant Not to Sue to Duke Energy for the response actions specifically
covered in this Consent Agreement, approved by the Department and completed in
accordance with the approved work plans and reports.

Notwithstanding any other provision of this Consent Agreement, including the Covenant Not
to Sue, the Department reserves the right to require Duke Energy to perform any additional
work at the Site or to reimburse the Department for additional work if Duke Energy declines
to undertake such work, if: (i) conditions at the Site, previously unknown to the Department,
are discovered after completion of the work approved by the Department pursuant to this
Consent Agreement and warrant further assessment or remediation to address a release or
threat of a release in order to protect human health or the environment, or (ii) information is
received, in whole or in part, after completion of the work approved by the Department

pursuant to this Consent Agreement, and these previously unknown conditions or this





12.

13.

14.

information indicates that the completed work is not protective of human health and the
environment. In exigent circumstances, the Department reserves the right to perform the
additional work and Duke Energy will reimburse the Department for the work.

In consideration for the Department’s Covenant Not to Sue, Duke Energy agrees not to
assert any claims or causes of action against the Department arising out of response activities
undertaken at the Site, or to seek any other costs, damages or attorney’s fees from the
Department arising out of response activities undertaken at the Site except for those claims
or causes of action resulting from the intentional or grossly negligent acts or omissions of the
Department. However, Duke Energy reserves all available defenses, not inconsistent with
this Consent Agreement, to any claims or causes of action asserted against Duke Energy’
arising out of response activities undertaken at the Site by the Department.

Submit to the Department a written monthly progress report within thirty (30) days of the
execution of this Consent Agreement and once every month thereafter until completion of
the work required under this Consent Agreement. The progress reports shall include the
following: (a) a description of the actions which Duke Energy has taken toward achieving
compliance with this Consent Agreement during the previous month; (b) results of sampling
and tests, in summary format received by Duke Energy during the reporting period; (c)
description of all actions which are scheduled for the next month to achieve compliance with
this Consent Agreement, and other information relating to the progress of the work as
deemed necessary or requested by the Department; and (d) information regarding the
percentage of work completed and any delays encountered or anticipated that may affect the
approved schedule for implementation of the terms of this Consent Agreement, and a
description of efforts made to mitigate delays or avoid anticipated delays.

Prepare all Plans and perform all activities under this Consent Agreement following

appropriate DHEC and EPA guidelines. All Plans and associated reports shall be prepared





15.

in accordance with industry standards and endorsed by a Professional Engineer (P.E.) and/or
Professional Geologist (P.G.) duly-licensed in South Carolina. Unless otherwise requested,
one (1) paper copy and one (1) electronic copy (.pdf format) of each document prepared
under this Consent Agreement shall be submitted to the Department’s Project Manager.
Unless otherwise directed in writing, all correspondence, work plans and reports should be
submitted to the Department’s Project Manager at the following address:

Tim Hornosky

South Carolina Department of Health and Environmental Control
Bureau of Land and Waste Management

2600 Bull Street

Columbia, South Carolina 29201

hornostr@dhec.sc.gov

Reimburse the Department on a quarterly basis, for all past, present and future costs, direct
and indirect, incurred by the Department pursuant to this Consent Agreement and as
provided by law. Oversight Costs include, but are not limited to, the direct and indirect costs
of negotiating the terms of this Consent Agreement, reviewing plans and reports, supervising
corresponding work and activities, and costs associated with public participation. The
Department shall provide documentation of its Oversight Costs in sufficient detail so as to
show the personnel involved, amount of time spent on the project for each person, expenses,
and other specific costs. Payments are due to the Department within thirty (30) days of the
date of the Department’s invoice; however, it is not a violation of this Consent Agreement if
late payment is cured within thirty (30) additional days.

16. Notify the Department in writing at least five (5) days before the scheduled deadline
if any event occurs which causes or may cause a delay in meeting any of the above-
scheduled dates for completion of any specified activity pursuant to this Consent Agreement.

Duke Energy shall describe in detail the anticipated length of the delay, the precise cause or





17.

causes of delay, if ascertainable, the measures taken or to be taken to prevent or minimize
the delay, and the timetable by which Duke Energy proposes that those measures will be
implemented. The Department shall provide written notice to Duke Energy as soon as
practicable that a specific extension of time has been granted or that no extension has been
granted. An extension shall be granted for any scheduled activity delayed by an event of
force majeure which shall mean any event arising from causes beyond the control of Duke
Energy that causes a delay in or prevents the performance of any of the conditions under this
Consent Agreement including, but not limited to: a) acts of God, fire, war, insurrection,
civil disturbance, explosion; b) adverse weather conditions that could not be reasonably
anticipated causing unusual delay in transportation and/or field work activities; c¢) restraint
by court order or order of public authority; d) inability to obtain, after exercise of reasonable
diligence and timely submittal of all required applications, any necessary authorizations,
approvals, permits, or licenses due to action or inaction of any governmental agency or
authority; and e) delays caused by compliance with applicable statutes or regulations
governing contracting, procurement or acquisition procedures, despite the exercise of
reasonable diligence by Duke Energy. Events which are not force majeure include by
example, but are not limited to, unanticipated or increased costs of performance, changed
economic circumstances, normal precipitation events, or failure by Duke Energy to exercise
due diligence in obtaining governmental permits or performing any other requirement of this
Consent Agreement or any procedure necessary to provide performance pursuant to the
provisions of this Consent Agreement. Any extension shall be granted at the sole discretion
of the Department, incorporated by reference as an enforceable part of this Consent
Agreement, and, thereafter, be referred to as an attachment to the Consent Agreement.

Employees of the Department, their respective consultants and contractors will not be denied

access during normal business hours or at any time work under this Consent Agreement is





being performed or during any environmental emergency or imminent threat situation, as

determined by the Department or as allowed by applicable law.

IT IS AGREED THAT this Consent Agreement shall be binding upon and inure to the
benefit of Duke Energy and its officers, directors, agents, receivers, trustees, heirs, executors,
administrators, successors, and assigns and to the benefit of the Department and any successor
agency of the State of South Carolina that may have responsibility for and jurisdiction over the
subject matter of this Consent Agreement. Duke Energy may not assign its rights or obligations
under this Consent Agreement without the prior written consent of the Department.

IT IS FURTHER AGREED that failure to meet any deadline or to perform the requirements
of this Consent Agreement without an approved extension of time and failure to timely cure as noted
below, may be deemed a violation of the Pollution Control Act, the South Carolina Hazardous Waste
Management Act and/or the Solid Waste Management and Policy Act, as amended. Upon
ascertaining any such violation, the Department shall notify Duke Energy in writing of any such
deemed violation and that appropriate action may be initiated by the Department in the appropriate
forum to obtain compliance with the provisions of this Consent Agreement and the aforesaid Acts.
Duke Energy shall have thirty (30) days to cure any deemed violations of this Consent Agreement.
Applicable penalties may begin to accrue after issuance of the Department’s determination that the

alleged violation has not been cured during that thirty (30) day period.

(Signature Page Follows)
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FOR THE SOUTH CAROLINA DEPARTMENT
OF HEALTH AND ENVIRONMENTAL CONTROL

(‘S_\f\(\é(/m\/\. ‘°(L Date:

Elizabeth# Dieck
Director of Environmental Affairs

ZOO.N)M@ b WLJ Date:

9 /29 /14~

Daphne G. Nedl, Chief
Bureau of Land and Waste Management

Yy

7-27-14
Van Keisler, P.G., Director
Division of Compliance and Enforcement
Reviewed By:
%&o\ & /giéc_, Date: 7/47:/1‘19
Attorney

Office of General Counsel

WE CONSENT:

DUKE ENERGY CAROLINA, LLC

Date:

225/

Sigflature)

John Elnitsky, Senior Vice President, Ash Basin Strategy

(Please clearly print name and title)
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Duke Energy Coal Plants and Ash Basins

According to the U.S. Energy Information Administration, about 37 percent of all electricity generated in the United States comes from coal. All coal naturally
contains inorganic matter from the rocks and minerals in the coal seam where it was mined. Coal-fired power plants burn coal to make steam, and the steam
turns turbines to generate electricity. When that coal is burned, the inorganic matter in the coal becomes coal ash. Coal ash has been accumulating at sites
throughout the United States for more than nine decades. Duke Energy owns 26 coal plants in six states, some of which are operating and and some of which
are retired.

Different types of coal ash

Coal combustion results in two forms of ash:
= Fly ash — a fine material similar to the consistency of talcum powder. Fly ash accounts for about 78 percent of the coal ash generated annually in the

United States.
= Bottom ash — a coarser material collected from the bottom of coal-fired boilers.

In addition to fly ash and bottom ash, some power plants also produce synthetic gypsum as a byproduct. This happens at coal-fired plants that have emissions-
control equipment called scrubbers installed to remove sulfur dioxide emissions.

Storing and managing coal ash

If the ash is not being reused or recycled, it can be stored dry in landfills or in water in ash basins. Duke Energy has already transitioned its larger active coal-
fired units to store fly ash in dry landfills and has multiple measures in place to safely and effectively manage the ash that is stored in basins.
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North Carolina Ash Basins

Number of  Number of = Number of Total Size Ash inventory
. Plant . C o . .
Plant Location Current ash management  active ash  semi-active inactive ash ~ number of (acreage of in basins
status . . . . .
basins' ash basins' basins' ash basins all basins) (tons)?
Dry fly ash beneficially
Allen Belmont  Operating cooed Of Managedin a 0 1 2 301 11,580,000
lined landfill; basin receives
bottom ash.
Ash managed in basin and
Asheville Ashevile  Operating Circcted toa fined il project 0 1 2 78 3,010,000
at airport; developing future
strategy.
Dry fly ash beneficially
Belews Creek  Belews Creek  Operating oS0 Of Managedin a 0 0 1 342 12,610,000
lined landfill; basin receives
bottom ash.
. . Ash no longer generated at
Buck Salisbury Retired site 3 0 3 134 5,060,000
Cape Fear Moncure  Retired /;f: no longer generated at 1 4 5 173 5,670,000
Unit 6 dry fly and bottom
e . ash managed in a lined
Cliffside Mooresboro ~ Operating landill: unit 5 directs ash to 1 1 3 144 6,540,000
basins.
Dan River Eden Retired /:Ifeh N0 longer generated at 1 1 2 43 1,170,000
H.F. Lee Goldsboro  Refired *on 1O longer generated at 1 4 5 314 5,910,000

site.
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Dry fly ash beneficially
reused or managed in a

Marshall Terrell Operating lined landill: basin receives 1 0 0 1 450 22,270,000
bottom ash.
Dry fly ash beneficially

. reused or managed in a

Mayo Roxboro Operating lined landfil: bottom ash 1 0 0 1 144 6,900,000
managed in a lined landfill.

Riverbend Mount Holly Retired gf: no longer generated at 0 2 0 2 69 2,730,000
Dry fly ash beneficially

Roxboro Semora  Operating cUSed Ormanagedin a 1 0 1 2 495 16,440,000
lined landfill; basin receives
bottom ash.

- . Ash no longer generated at

Sutton Wilmington Retired site 0 1 1 2 137 6,320,000
Ashno |

Weatherspoon ~ Lumberton  Retired Sife no longer generated at 0 0 1 1 55 1,700,000

TOTAL 7 10 15 32 2,878 107,910,000

1. Definitions

= Active ash basin - an ash basin that currently receives coal ash and other permitted water inflows
= Semi-active ash basin — an ash basin that no longer receives coal ash and does receive other permitted water inflows
= Inactive ash basin — an ash basin that no longer receives ash or other permitted water inflows
Duke Energy’s ash basins in North Carolina are regulated by North Carolina Department of Environment and Natural Resources and U.S. Environmental Protection Agency
under state and federal law.
2. This number represents ash inventory stored in ash basins. It does not represent all ash stored at a site.
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South Carolina Ash Basins

Number of Number of  Number of Total Size Ash inventory
. Plant . C o . .
Plant Location Current ash management active ash  semi-active inactive ash  number of (acreage of in basins
status . . . . .
basins' ash basins' basins' ash basins all basins) (tons)?
H.B. Robinson Hartsville Retired ':If: no longer generated at 0 0 1 1 55 660,000
- . Basins receive fly ash and
W.S. Lee Williamston Operating® 2 0 1 3 81 1,710,000
bottom ash.

TOTAL 2 0 2 4 136 2,370,000
1. Definitions

= Active ash basin - an ash basin that currently receives coal ash and other permitted water inflows
=  Semi-active ash basin — an ash basin that no longer receives coal ash and does receive other permitted water inflows
= Inactive ash basin — an ash basin that no longer receives ash or other permitted water inflows

Duke Energy’s ash basins in South Carolina are regulated by South Carolina Department of Health and Environmental Control and U.S. Environmental Protection Agency

under state and federal law.
2. This number represents ash inventory stored in ash basins. It does not represent all ash stored at a site.
3. Units 1 and 2 at W.S. Lee have the potential to be retired by 2015; unit 3 is expected to be converted to natural gas by 2015.
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Indiana Ash Basins

Number of  Number of  Number of Total Size Ash inventory
. Plant . C o . .
Plant Location Current ash management active ash  semi-active inactive ash ~ number of (acreage of in basins
status . . . . .
basins' ash basins' basins' ash basins all basins) (tons)?

Basins receive fly ash and

bottom ash. Transitioning
Cayuga Cayuga Operating  to dry fly ash managment; 4 0 1 5 227 9,540,000

basins will continue to

receive bottom ash.

Ash was removed from the

basin prior to synthetic

liner installation. The lined
Edwardsport Edwardsport ~ Operating  basin continues to be used 0 0 2 2 9 0
as part of the new IGCC
plant's permitted water
treatment system.
Dry fly ash beneficially
reused or managed in a
lined landfill; basins
receive bottom ash.
Dry fly ash beneficially
reused or managed in a
lined landfill; basins
receive bottom ash.
Basins receive fly ash and
bottom ash from all units.
Wabash River ~ Terre Haute ~ Operating®  Most fly ash from unit 6 is 4 0 1 5 200 3,230,000

handled dry and

beneficially reused.

TOTAL 14 0 9 23 1,212 35,590,000

Gallagher New Albany  Operating 2 0 2 4 129 5,830,000

Gibson Owensville Operating 4 0 3 7 648 16,990,000
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1. Definitions
= Active ash basin - an ash basin that currently receives coal ash and other permitted water inflows
=  Semi-active ash basin — an ash basin that no longer receives coal ash and does receive other permitted water inflows
= Inactive ash basin — an ash basin that no longer receives ash or other permitted water inflows
The Indiana Department of Environmental Management regulates discharge to surface waterways at Duke Energy’s facilities in Indiana under the authority of the Clean Water
Act, through an agreement with the U.S. Environmental Protection Agency.
2. This number represents ash inventory stored in ash basins. It does not represent all ash stored at a site.
3. Units 2 through 5 at Wabash River have the potential to be retired by 2015; unit 6 has the potential to be converted to natural gas or retired by 2016.
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Ohio Ash Basins
Numtfer Number of  Number of Total Size Ash inventory
. Plant of active C o . .
Plant Location Current ash management semi-active  inactive ash number of (acreage of in basins
status ash . . . .
. ash basins' basins’ ash basins all basins) (tons)?
basins’
Basins receive fly ash and
Beckjord New Richmond Retired bottom ash from units 5 3 0 1 4 167 5,190,000
and 6.
Dry fly ash beneficially
ViamiFort  NorhBend  Operating? |- sed O managedina 0 0 2 53 770,000
lined landfill; basins receive
bottom ash.
Dry fly ash beneficially
. , reused or managed in a
Zimmer Moscow Operating lined landfil: bottom ash 0 0 0 0 0 0
managed in a lined landfill.
TOTAL 5 0 1 6 220 5,960,000
1. Definitions

= Active ash basin — an ash basin that currently receives coal ash and other permitted water inflows
= Semi-active ash basin — an ash basin that no longer receives coal ash and does receive other permitted water inflows

= Inactive ash basin — an ash basin that no longer receives ash or other permitted water inflows
Duke Energy’s ash basins in Ohio are regulated by Ohio Department of Natural Resources, Ohio Environmental Protection Agency and U.S. Environmental Protection

Agency under state and federal law.

2. This number represents ash inventory stored in ash basins. It does not represent all ash stored at a site.
3. Unit 6 at Miami Fort serves Duke Energy Kentucky and has the potential to be retired by 2015. The ash inventory number represents ash from all units at Miami Fort, including

unit 6.
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Kentucky Ash Basins
Numtfer Number of  Number of Total Size Ash inventory
. Plant of active . o . .
Plant Location Current ash management semi-active  inactive ash number of (acreage of in basins
status ash . . . .
. ash basins' basins’ ash basins all basins) (tons)?
basins’
Dry fly ash managed in a
East Bend Union Operating lined landfill; basin receives 1 0 0 1 53 1,520,000
bottom ash.
Viami Fore O BeNd, o atingy oo recelvesflyashand N/A? N/A? N/A? N/AS N/A?
OH bottom ash.
TOTAL 1 0 0 1 53 1,520,000
1. Definitions

= Active ash basin — an ash basin that currently receives coal ash and other permitted water inflows
= Semi-active ash basin — an ash basin that no longer receives coal ash and does receive other permitted water inflows
= Inactive ash basin — an ash basin that no longer receives ash or other permitted water inflows
Duke Energy’s ash basins in Kentucky are regulated by Kentucky Department for Environmental Protection and U.S. Environmental Protection Agency under state and
federal law. Miami Fort is regulated by Ohio state agencies, as it is located in Ohio.
2. This number represents ash inventory stored in ash basins. It does not represent all ash stored at a site.
3. Unit 6 at Miami Fort serves Duke Energy Kentucky and has the potential to be retired by 2015. For basin statistics, see the Ohio Ash Basins information on page 7.
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Florida Ash Basins
Number

. Number of  Number of Total Size Ash inventory
. Plant of active C o . .
Plant Location Current ash management semi-active  inactive ash number of (acreage of in basins
status ash . . . .
. ash basins' basins’ ash basins all basins) (tons)?
basins’
Dry fly ash and bottom ash
Crystal River Crystal River ~ Operating®  beneficially reused or N/A* N/A* N/A* N/A* N/A N/A4
managed in a landfill.
TOTAL N/A4 N/A4 N/A4 N/A4 N/A4 N/A4

1. Definitions
= Active ash basin — an ash basin that currently receives coal ash and other permitted water inflows

= Semi-active ash basin — an ash basin that no longer receives coal ash and does receive other permitted water inflows
= Inactive ash basin — an ash basin that no longer receives ash or other permitted water inflows
Duke Energy’s ash basins in Florida are regulated by Florida Department of Environmental Protection and U.S. Environmental Protection Agency under state and federal
law.
2. This number represents ash inventory stored in ash basins. It does not represent all ash stored at a site.

3. Units 1 and 2 at Crystal River have the potential to be retired in 2018.
4. The two Crystal River basins no longer serve as ash basins. After converting the site to dry fly and bottom ash handling in the 1990s and removing all remaining ash from the

basins in 2009, the company converted the basins to waste water treatment ponds.
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