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Engineer’s Statement:

The attached Master Development Drainage Plan and report were prepared under my direction and
supervision and are correct to the best of my knowledge and belief. Said report has been prepared
according to the criteria established by the City/County for drainage reports and said report is in
conformity with the Drainage Basin Planning Study for the Spring Creek Drainage Basin. I accept
responsibility for any liability caused by any negligent acts, errors or omission on my part in

reparing this report. W,
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specified in this Master Development Drainage Plan:

Printed Name: Printef/ me'a
Life Care Centers of America Printe rk, LL.C
£y ERE[LH M(B/MJ LLC,

DRAINAGE REVIEW

fledt | ordance with Section 15-3-906 {Drainage
giﬁﬁt?ﬁig, of the Code of the City of Colorado Springs,

1980, as amended.
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Date/ 7
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L PURPOSE AND SCOPE

The purpose of the following Master Development Drainage Plan report is to update conceptual
drainage improvements for the Printers Park Development. The City of Colorado Springs, Stormwater
Division has requested that this development be reviewed in light of current drainage criteria. Existing
site drainage facilities, drainage plans and downstream facilities had been designed and approved with
criteria that was previously in effect. Therefore, this report addresses conceptual drainage mitigation
based on calculated developed flows in excess of allowable present day “historic” runoff discharge.

Concepts presented in this report will be refined and specific improvements will be addressed during
the Final Plat process for the development of each site.

Runoff quantities and proposed facilities have been calculated utilizing the current City of Colorado
Springs/El Paso County Drainage Criteria Manual.

1L GENERAL LOCATION AND DESCRIPTION

The Printers Park Development is located within the city limits of Colorado Springs, Colorado in Fl

Paso County as shown on Figure 1. The property is located within Section 16, Township 14 South,
Range 66 West of the 6th P.M. and contains approximately 153 acres.

Development near Printers Park includes, multi-family and commercial developments. Pikes Peak
Avenue generally borders the site to the north, Airport Road to the south, Union Boulevard to the
west, and Garo Avenue to the cast. The site is quartered by Printers Parkway traversing north and
south, and Parkside Drive traversing east and west. International Circle completes three-fourths of a
circle and intersects Parkside Drive and Printers Parkway. The site is partially developed and consists
primarily of multi-family residences and commercial/business. Planned development for the remainder
of the property consists of commercial and business facilities. Table 1 fists approximate land uses for
the existing and proposed development.

TABLE 1
SUMMARY OF LAND USE

Land Use Acres
Commercial/Business 121.98
Residential/Multi-Family 15.43
Roads/ROW 14,18

Open Space 2.31
TOTAL : 153.9

The terrain has varying degrees of relief and ranges in slope from 1 to 9 percent. The site generally
drains from the northwest to the southeast. Runoff travels overland and is intercepted by curb and
gutter, inlets and storm sewers and discharged into a drainage channel located along the southeast
corner of the site. Undeveloped ground cover is typical eastern prairie grasses with trees located along

WUrws1 67\6742229\ADMIN\REPORTS\MDDP\MDDP—rpl1 118.doc
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predominant drainage paths. Developed areas consist of landscaped areas, pavement and buildings.
The site is a sub-basin of the Spring Creek drainage basin,

The site and surrounding area have soil characteristics of hydrologic soil Group B with isolated areas
having characteristics of hydrologic Group C as classified by the Soil Conservation Service. The
following is a list of predominant soil types found on the site as shown in Figure 2.

TABLE 2
SUMMARY OF SOIL. CHARACTERISTICS
Soil No. Soil Type Slope Range Hydrologic Soil Group
3 Ascalon sandy loam 1% t0 3% B
6 Blakeland loamy sand 1% to 9% A
97 Truckton sandy loam 3% to 9% B
101 Ustic Torrifluvents, loamy 0% to 3% B

The proposed development is not located in a FEMA regulated flood plain.

HL  DRAINAGE BASINS AND SUB-BASINS

Several reports have been written addressing the development of Printers Park in this sub-basin of the
Spring Creck Drainage Basin. A draft report of the Spring Creek Drainage Basin Planning Study
(DBPS) has been completed. The following reports were reviewed in preparing this MDDP:

1. Printers Park Drainage Report, April 1981
Engineer: Oliver Watts, Consulting Engineer, Colorado Springs, CO

2. Drainage Report: Printers Park Subdivision, December 1981
Engineer: Oliver Watts, Consulting Engineer, Colorado Springs, CO

3 Spring Creek Drainage Basin Planning Report (DRAFT). revised September, 1993
Owner: City of Colorado Springs
Engineer: URS Consuitant, Inc., Colorado Springs, CO.

These reports were obtained and used as a reference to determine the criteria used to implement the
existing drainage facilities and assess the potential effect of increased runoff to these facilities. The
original Drainage Report dated April 1981 used drainage criteria requiring the sizing of storm facilities
for the 5 year SCS Method without routing the 100-year storm. The draft DBPS Drainage Criteria
uses the 10-year Rational Method and routing of the 100-year storm for sizing storm facilities. This
report analyzes the drainage basin with the current drainage criteria.

Sub-basin naming convention used in the DBPS has been retained to identify the sub-basin in which
Printers Park lies. The site is in sub-basin K1 of the Spring Creek DBPS. Figures 3 and 4 illustrate the

\\Urws].67\6742229\ADMIN\REPORTS\MDDP\I\ADDPJ[J(1 1i8.doc 3
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Historic and Developed Basin Map for the Printers Park Development. The area to the north/northeast
of the site drains into the Shooks Run drainage basin.

A small area at the southeast portion of the basin has been excluded from the analysis of this report.
This portion was excluded due to the inability of the site to drain into either the proposed detention
ponds or channel as discussed in a latter portion of this report. Several roads within the basin intercept

and route the runoff to the southeast comer of the basin. Design Point B has been identified as
determining acceptable flow leaving the site.

Off-site flow (O-1) from a portion of sub-basin M4 of the DBPS was not taken into consideration at
this time. This area does not contribute to the total surface runoff of basin KI. Runoff from M4 is

intercepted via an existing channel and is conveyed into the storm sewer system located within Printers
Park.

IV.  DRAINAGE DESIGN CRITERIA

A. SCS Hydrologic Criteria

Basin areas were calculated using a planimeter on topographic maps obtained from the Spring Creek
DBPS. A basin time of concentration of 24.5 minutes from the Spring Creek DBPS was used for
consistency in determining peak flows. Based upon the hydrologic soil type (B or C), the natural
condrtions found in the basins and the CN chart from Table 5-4 of the Drainage Criteria Manual, the
following CN values were used for the given conditions:

Land Use CN
Commercial/Business 92
Residential (Multi-Family) 85
Roadways 98
Open Space/Undeveloped 61

The weighted CN values used for the present day “historic” conditions were 74 and 91 for full
deveiopment. The S-year, 24 hour storm rainfall intensity interpolated from the NOAA isopluvial map
in Figure 5-4d from the Drainage Criteria Manual was 2.7 inches per hour. The 100-year, 24 hour

storm rainfall intensity selected from the NOAA isopluvial map in Figure 5-4e from the Drainage
Criteria Manual was 4.4 inches per hour.

Historic and developed design storms for the S-year and 100-year was generated using HEC-1 to
determine acceptable flows leaving the site at Design Point B. The HEC-1 computer model results for
historic and developed conditions are located in appendix A and B.

Peak design flows for historic and developed conditions are summarized in Table 3 and discussed in

Sections V and VI. Alphanumeric symbols correspond to design points shown in Figure 3 and 4 and
on HEC-1 models.

Wrws16T\67422294D MTN\REPORTS\MDDP\MDDP-rpll 118.doc 7



TABLE 3

HEC-1 BASIN/DESIGN POINT RUNOFF PEAK FLOWS

Basin Ne./ Historic Flows Developed Flows | Difference Difference
. . +
Design Foint Q?go( ‘Eisf?s) QQHSJO( c(:;sgs) ) Efﬁiﬁﬁﬁiﬁi
101 299 197 196.0%
K1/DP B 293 572 279 95.25%
*K1.1 68
125
*K1.2 25
46
*K1.3 51
93
*K1.4 182
348
*DP-A 17
36
*DP-B 101 150 49 48.5%
293 294 1 0.3%

*Note: Historic Flows for X1.1-K1.4 were not modeled. All basins modeled with detention

ponds.

B. Rational Method

Basin areas were calculated using a planimeter on topographic maps obtained from the Spring Creek -
DBPS. A basin time of concentration of 18.5 minutes from the DBPS was used for consistency in
determining rational method flows for the initial S~year storm and 100-year storm.

A 5-year and 100-year rainfall intensity of 3.15 inches per hour and 5.45 inches per hour was selected
from the revised rainfall intensity curves dated October 12, 1994. Rational method “C” coefficients

were selected from Table 5-1 for each land use as follows:

Land Use
Commercial/Business

Residential (Multi-Family)

Roadways

Open Space/Undeveloped

A weighted “C” coefficient of 0.86 was used for the 5-year and 100-year storm. The rational
method flows were obtained to determine the capacities of the existing curb inlets. Hydraulic

\\Urws167\6742229\13LDMTN\REP0RTS\MDDP\I\[DDP-rpll 118.doc
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grade line computations were not determined for either the existing conditions or proposed
conditions. Hydraulic grade line calculations will be determined during the Finai Drainage Report
Submittal for each property. Calculations for runoff flows are shown in appendix E.

C. Detention Storage Criteria

Preliminary detention/storage requirements were estimated graphically using the SCS method for single
stage structure routing. The ratio between allowable Outflow (Qo) and Inflow (Qi) from the pond is
correlated to the Volume of Direct Runoff (Vr) and Volume of Storage (Vs) to obtain a graphical
solution. Prefiminary sizing was then optimized using the HEC-1 Modified Puls routing function for
storage reservoirs. Results are located in Appendix D.

V. EXISTING DRAINAGE CONDITIONS
A. Existing Facilities

Printers Park is located in a partially developed drainage basin. An existing storm drainage system is
currently in place along Printers Parkway and International Circle. Runoff generally travels overland
from the north, northwest, and drains to the south and southeast. Runoff is mtercepted by curb and
gutter and discharged into curb inlets. Runofl'is then conveyed through the storm sewer system and is
eventually discharged at Design Point B into an existing concrete lined trapezoidal channel. Runoff is
then conveyed to the southeast within the vicinity of Airport Road and Circle Drive. Drainage facilities

downstream of the site are inadequate and the intersection experiences severe flooding during a major
storm,

Inventories of the existing drainage structures were field verified and obtained from the Spring Creek
DBPS and are located in appendix F. Inlets 38A, 38B, 40A, and 560A-560D were field verified and
not listed in the draft DBPS. Inlet 29A was constructed as a radial curb infet according to City Storm
Drainage Division officials. Historic HEC-1 flows are summarized in Table 3.

A temnporary pond is located in the northwest area of the property and primarily serves the Memonal
Hospital site. Inlets S60A-560C currently intercept runoff and discharges into the pond. The pond
discharges directly into the existing storm sewer system.

The existing storm sewer system was constructed in the mid-1980’s, and is inadequate in conveying the
5-year initial design storm as required by the current drainage criteria. The system consists of public

and privately maintained 4 to 20 foot type D10R inlets, 18” to 48" RCP, several junction boxes, and
manholes.

Wrws 676742220 ADMIMREPOR TSW DDPWMDDP-rpt] 1 18.dae 9



B. Existing Drainage Characteristics

HEC-1 Methodology

The Printers Park development lies within Basin K1 as shown in Figure 3. Peak runoff for
the present day “historic” 5-year and 100-year storm was 101cfs and 293 cts, respectively.

Rational Method Methodology

The rational method was used to determine the capacity of the existing drainage system. The
basins were numbered 1-21 to determine the areas that contributed runoff to each inlet. Inlet
29A was modeled as an existing inlet in determining the inlet capacities of the storm sewer
system. Calculations are located in appendix G.

The results of the analysis indicated that the number of curb inlets is inadequate. It was found
that runoff not intercepted during the S-year storm flooded the west intersection of Printers
Parkway and International Circle. A flow of 58 cfs at a depth of 4 inches will crown the
intersection and flow to the east towards a low point at inlet 38A and 38B. During the 100-
year storm, 162.5 cfs at a depth of 7.5 would crown the intersection and flow to the east.
Currently, 116.3 cfs overtops the inlets at inlet 38A and 38B and eventually drains to the
southeast to Design Point B.

Based on the interception capacity of the inlets and the 100-year HEC 1 analysis, it is
anticipated that flows in excess of 200 cfs currently overtops inlets 38A and 38B and drains to
the southeast overland.

Table 4 is a summary of existing inlet capacities and bypass flows for the 5-year storm. The
100-year storm was not analyzed for the existing syster.

V. DEVELOPED DRAINAGE CONDITIONS

A. General Concept

Due to the inadequate capacity of downstream facilities, runoff leaving the site is required to be within
present day “historic” levels. Drainage features will maintain present day “historic” flows at Design
Point B. The historic flow patterns of the site is based on the partial development of the area. Runoff
currently travels overland and is intercepted by curb and gutter and discharged into the storm sewer.

Proposed development of the remaining site will not alter current flow patterns. Runoff not intercepted
by the storm inlets is conveyed to a low point at inlet 38A and 38B. Flow in excess of the inlet
capacity overtops and will be conveyed to Design Point B via proposed drainage channels and
proposed detention ponds. Runoff routed through the ponds will discharge at or below historic levels
when combined with the discharge from the existing 48-inch storm sewer. Five detention ponds are
proposed ranging in storage capacity from 1.5-acre ft to 4-acre ft. The ponds will be designed to

\\Um'sl67\6742229\ADMIN\REPORTS\MDDP\MDDP-rpll 118.doc 10



reduce peak-flow out of the basin as measured at Design Point B. Developed flows are summarized in
Table 3.

TABLE 4
INLET CAPACITIES: 5-Year Storm: Existing Conditions
INLET NO. TYPE LENGTH| Qi'| Qb'|CONDITION
{ft) (cfs) |(cfs)
13 D-10R 8.0 3.8 {84} Cont. Grade
22 D-I0R 8.0 9.8 160.5| Cont. Grade
29 D-10R 6.0 16.7 {38.0 Sump
20A D-10R 15.0 30.0 |58.4 Virtual Sump
32 D-10R 8.0 8.5 |23.1| Cont. Grade
34 D-10R 8.0 13.3 |31.1} Cont. Grade
38 D-10R 6 6.8 123.9| Cont. Grade
I8A D-10R 10 294 156.4 Sump
38B D-10R 10 29.4 1593 Sump
40 D.10R 8 6.8 129.0] Cont. Grade
40A D-10R 10 8.4 0.0 Sump
41 D-10R 20 109 | 6.6 | Cont. Grade
43 D-10R 8 5.8 |{28.4| Cont. Grade
44 D-10R 10 55 1 7.9 Cont. Grade
560 D-10R 4.0 1.1 | 3.9 | Cont. Grade
56042 D-10R 5 0 10.0 Sump
560B 2 D-10R 15 0.0 | 0.0 Sump
560C * D-10R 60 8.9 | 0.0 Sump
560D D-10R 4 1.9 [11.6] Cont. Grade
561 D-10R 10.0 1.9 } 1.3 | Cont. Grade
562 D-10R 10.0 7.7 123.2| Cont. Grade
564 D-10R 14 148 0.0 Sump
568 D-10R 10.0 28 | 1.7 | Cont. Grade
TOTAL 2241
NOTE:

1. Qi= INTERCEPTED FLOWS, Qb= BY-PASS FLOWS.
2. 560A-C INTERCEPT ALL OF BASIN 1.

\\Urws167\6742229\ADMIN\REPOR.TS\MDD?\MDDP-rptl 1§8.doc 11



B. Developed Drainage Characteristics

HEC-[ Methodology

Basin K1 was subdivided into five basins K1.1, K1.2, K13, K1.4A and K1.4B to model the
proposed ponds in each of the sub-basins. Runoff for sub-basins K1.1 through K1.3 were each
routed through proposed detention ponds D1 through D3, respectively, and discharged directly
into the storm sewer system. Basin K1.4A was routed through pond D5 and discharged into
the existing concrete trapezoidal channel. A flow of 160cfs was bypassed from Basin K1.48B to
model the runoff intercepted in the existing storm sewer. This flow was then added back
downstream of pond D4 to determine total basin discharge. The combined discharge from the
existing 48-inch storm sewer and detention ponds D4 and D5 is essentially equivalent to the
historic flow calculated at Design Point B.

Basin K1.1 has a 100-year peak discharge of 125 cfs and is routed through pond DI. A

reduced flow of 25 cfs is discharged into the existing storm sewer and routed to Design Point
A

Basin K1.2 has a 100-year peak discharge of 46 cfs and is routed through pond D2. A reduced
flow of 12 cfs is discharged into the existing storm sewer to Design Point A.

Design Point A is the combined flow from Basin K1.1 and K1.2. The 100-year peak flow at
Design Point A is 36 cfs and is routed to Design Point B via an existing 48-inch storm sewer.

Basin K1.3 has a 100-year peak discharge of 93 cfs and is routed through pond D3. A reduced
tlow of 23 cfs is discharged into an existing inlet 388 and routed to Design Point B,

Basin K1.4B has a 100-year peak discharge of 293 cfs. This flow is reduced by 160 cfs, which
represents surface flow intercepted by the existing storm sewer (surcharged). The remaining
133 cfS is routed through pond D4. A reduced flow of 57cfs discharges directly into the
existing 48-inch storm sewer near inlet 564 along the K-Mart property and is routed to Design
Point B. Hydraulic calculations have been prepared for the 48-inch storm sewer adjacent to
the K-Mart property and are included in Appendix I. These calculations assume the concrete
channel at the outlet of the basin will be flowing full, creating a tail water on the 48-inch storm
sewer. Friction loss calculations assumed the 48-inch storm sewer conveys the routed peak
flow of 277 cfs, 294 cfs basin discharge less the Pond D5 discharge of 17 cfs. These

calculations indicate conveyance of the full flow (277 cfs) with a freeboard of 0.62 ft. at the
manhole near inlet 564.

Basin K1.4A has a 100-year peak discharge of 66 cfs and is routed through pond D5. A
reduced flow of 17 ¢fs combines with a full pipe flow of 277 cfs (surcharged) from the existing
48-inch storm sewer. The total routed flow of 294 cfs, which is essentially equivalent to the
calculated historic flow of 293 cfs, at Design Point B discharges into the existing offsite
concrete trapezoidal channel. Any emergency overflow from Detention Pond D4 would follow
an overland route along the K-mart property. -

\\Urws167\6742229\ADMH\I\REPORTS\MDDP\MDDP-rpll 118.doc 12



HEC-1 calculations for the 5-year storm did not meet the historic flows at Design Point B due
to the hydraulic performance of the detention ponds. It is anticipated that the ponds will
function during design storms greater than the 5-year,

Rational Method Methodology

The Rational Method for runoff was calculated to determine the performance of the existing
inlets with the proposed ponds in place. The basins were reconfigured to reflect the runoff that
would be intercepted by the drainage inlets. By reducing the area contributing to the inlets, the
overall interception of runoff was improved and flooding at the intersection of Printers
Parkway and International Circle was within acceptable drainage criteria levels. Table 5 and 6
is a summary of the inlet capacities for the 5-year and 100-year storms. Calculations are
located in appendix H.

TABLE 5
INLET CAPACITIES: 5-Year Storm: with Pond Improvements

INLET NG TYPE  |LENGTH] G | Qb | CONDITTON
() (@) | &)
B3 D-I0R 80 | 38 | 84 | Cot Gak
g7 D-10R 80 | 25 | 54 | Cat Gak
7] DI0R 60 | 104 ] 00 Sunp
294 DIOR 150 | 93 | 00 | Virtwd Sump
32 DIOR 80 | 18 | 08 | Cat G
£ D-IOR 80 | 133 | 3L1 | Cot Grade
33 TXI0R 6 68 | 230 | Cort. Grade
BA DI0R 0 | 24] 76 Sunp
388 DI0R 10 | 24| 76 Smp
40 DR 3 68 | 2.0 | Cort. Goaclo
404 DI0R 10 | 84 | 00 Sup
41 DI0R 20 | 109] 66 | Cont. Grdo
3 DI0R 8 58 | 284 | Cot. Grade
44 DIOR 10 | 55| 79 | Cot Gk
560 DI0R 40 | 08 | 27 | Cot Gude
5606 DI0R 5 00 | o0 Sump
0B DI0R 15 | 00| oo Smp
50C D10R 6 89 | 00 | Sup
50D DI0R 4 | 06 | 23 | Cot Gade
561 D-I0R 100 | 19 | 13 | Cot Guke
562 DI0R 100 | 77 | 232 | Cot. Grade
564 DI0R i | 48] 00 Surrp
8 DI0R 100 | 28 | 17 | Cot Grade
TOTAI 1816
NOTE:
L. (i =INTERCFPTED FLOAS, b = BY-PASS FLOWS.
2 S60A-CINTERCEPT ALL OF BASINS,

Wrws 161674222 NADMINREPORTS\MDDPWDDP-rpt1118.doc 13



- TABLE 6
INLET CAPACITIES: 100-Year Storm: with Pond Improvements

INLET NO. TYPE |LENGTH| Qi | Qb | CONDITION
(f)__ | (cfs) | (chs)
13 D-10R 80 | 45 [161] Cont. Grade
2 D-10R 80 | 39]99| Cont. Grade
29 D-10R 60 |176(209]  Sump
29A D-10R 150 | 13.0|3.7] Virtual Sump
32 D-10R 80 | 64 |135| Cont. Grade
34 D-10R 80 | 194|6L5| Cort. Grade
38 D-10R 6 119 |543] Cont. Grade
38A D-10R 10 1294(380] Sump
38B D-10R 10 1294380  Sump
40 D-10R 8 9.1 |60.9] Cont. Grade
40A D-10R 10 |145/00] Sunp
41 D-10R 20 [ 156]147] Cont. Grade
43 D-10R 8 8.7 [53.9{ Cont. Grade
44 D-10R 10 6.7 | 165| Cont. Grade
560 D-10R 40 | 11|49 Cont Grade
S63A D-10R 5 00 /00| Sump
568B D-10R 15 0.0 ] 00 Summp
560C D-10R 6 1153]/00{ Sump
560D D-10R 4 1.0 | 42| Cont. Grade
561 D-10R 100 | 29 | 26| Cont. Grade
562 D-10R 100 | 11.2[42.2| Cort. Grade
564 D-10R 14 1230[27] Sump
568 D-10R 100 | 28] 17| Cont. Grade
TOTAL | 2474|

NOTE:
1. Qi=INTFRCFPTED FLOWS, Qb= BY-PASS FLOWS.
2. S60A-C INTERCFPT ALL OF BASIN 1.

The performance of the existing inlets improved significantly. Runoff into the detention ponds reduced
surface runoff in the roadways and was modeled to discharge directly into the existing storm sewer.
For the 5-year storm, 100% of runoff was intercepted at the west intersection of Printers Parkway and
Intemational Circle (inlet 29). Excess flows not intercepted by inlets on the east side of the intersection
continued to flow to the east to a low point at inlet 38A and 38B. Excess runoff north of inlet 38A. and
38B along International Circle also continues to flow to the low point. A flow of 15.3 cfs will overtop
the inlets and be conveyed from the low point to proposed pond D4 via a proposed channel. A
preliminary design of this channel is that of a V-ditch with 5:1 sides, 2-foot depth and 20 foot top
width. The channel slope is + 0.90% to the outlet of Detention Pond D4.

Wrws 1676742220 ADMINREPORTS\MDDPWMDDP-rpt1 118.doc 14



During the 100-year storm, 20.9 cfs will crown the intersection of Printers Parkway and International
Circle at a depth of 2.8 inches and a width of 53.8 feet. Flow will continue to inlet 38A and 38B. An
excess flow of 79.4 cfs will overtop the inlets and will be conveyed to the proposed detention pond D4
via a curb cut and trapezoidal overflow swale graded from the inlets to pond D4,

C. Proposed Facilities

Detention Pond

Due to the partial development of the site and multiple site owners within the development, a
single location for a detention pond was not feasible. A series of five detention ponds ranging
in size from approximately 1.5 to 4 acre-feet is proposed to maintain historic flows at Design
Point B. Detention ponds D1 and D2 will reduce peak flow within basin K1.1 and K1.2,
respectively. These two ponds are important to reduce the flooding of the intersection of
Printers Parkway and International Circle to within criteria. Pond D1 is the largest pond (4
acre-feet) because Basin K1.1 is the largest basin west of Printers Parkway. Detention Pond
D3 reduces peak flow within Basin K1.3. These ponds will discharge directly into the existing
storm sewer and outfall into the existing trapezoidal concrete lined ditch at Design Point B,
Detention Pond D4 will accept flow from International Circle that overtops inlets 38A and
38B. This pond will discharge to the existing storm sewer. Any emergency overflow will travel
east adjacent to the north boundary of the K-Mart property with an ultimate outfall to the
existing concrete trapezoidal channel at Design Point B. The fifth pond, D5, will be located at
the southeast area of the site and will discharge directly into the existing channel. Table 7 is a
summary of pond volume requirements.

TABLE 7
SUMMARY OF POND REQUIREMENTS
POND Req’d Volume
(acre-feet)

D1 4
D2 1.5
D3 20
D4 3.5
D5 1.5

TOTAL 12.5

Parking lot detention is anticipated at pond sites D1, D2 and D3 due to the limited area
available within the development. Due to its size, pond D1 is likely to also require detention to
be incorporated into site landscaping. It is anticipated that approximately 1 acre of landscaped
area throughout Basin K1.1 will be required for detention with an average detention depth of 3
feet (3 acre-feet) and one acre of parking detention with and average depth of 12 inches (1
acre-foot) for a total detention within Basin K1.1 of 4 acre-feet. Ponds D4 and D5 will be
designed into site landscaping. Each pond will consist of a landscaped berm to capture runoff
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and detain flows on site. Landscaped berms will consist of erosion resistant material and will
accomumodate the outlet structure required for each pond. It is anticipated that a depth of 18
inches will not be exceeded within the inundated area of the parking lots.

The outlet structures will consist of inlets or culverts and rsers with a trash rack. An
emergency spillway capable of passing the 100-year flow will be constructed above the outlet
structure should the pipes become inoperable. The weir and downstream face will be protected
with an erosion resistant material,

The detention ponds will be private structures. Each property owner will be responsible for the
‘daily maintenance and operation of the detention pond facilities as outlined in private
maintenance agreements. This will include the removal of sediment and trash build up.

Drainage Channels

Drainage channel improvements will be required to convey overflow at inlet 38A and 38B to
pond D4. The channel will consist of a trapezoidal section with a W=4’, 7Z=5, and a depth of
approximately 2.0°. A slope of 2.0% is anticipated given the existing topography. Channel
velocities will not exceed 7.0 fps. It is anticipated that channel protection and check dam
structures will be required in specific areas to prevent the degradation of the channels. The
proposed channel will discharge into proposed pond D4.

The channel from inlets 38A and 38B will be constructed as part of pond D4 construction. The
emergency overflow along the K-mart property will be constructed as part of the development
of the proposed District 11 Alternative School Site adjacent to the K-mart property.
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VII. EROSION CONTROL
A, General Concept

Historically, erosion on this property has been held to a minimum primarily by substantial prairie grass
growth. Printers Park Development will minimize site erosion by employing best management
practices during construction. Final erosion control plans will be prepared with final plan submittals.

B. Detention Pond

The detention ponds, once in place, will act as the primary erosion control facility for the areas
upstream. Runoff will be diverted into detention ponds where practical. The pond will serve dual

purposes in facilitating the settling of sediment in runoff during and after construction and maintaining
runoff to historic levels.

C. Silt Fencing

Silt Fencing will be placed along limits of disturbed areas. This will prevent suspended sediment from
leaving the site during infrastructure construction. Silt fencing is to remain in place until vegetation is
reestablished after completion of construction.

D. Erosion Bales

Erosion bales will be placed 10' from the inlet of all culverts during construction to prevent culverts
from filling with sedimentation. Erosion bales will remain in place until vegetation is reestablished.

Erosion bale ditch checks will be used on slopes greater than 1% to reduce flow velocities until
vegetation 1s reestablished.

E. Miscellancous

Best erosion control practices will be utilized as deemed necessary by the Contractor or Engineer and
is not limited to the measures described above.
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PC- 2.4230  2.sa3 2.687  2.690  2.653  2.497 2.70C o

22
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SCHEMATIC DIAGRAM GF STASAN NaTw
]mpu'r TASAM HZTWCRX
LINE (V) RCUTING {--->) DIVERSICN CR PUMP FLOW
i NG. (.} CONNECTGR {<+-~) RETURN OF DIVERATED GR PUMFED FLoW
9 X-1

"

{***) RUNGFF ALSC CIMPUTED AT THIS LocATICN
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FLICD HYDRGGRAPH PACKAGE  (HEZ-1)
8Y THE CSE IN FI3RUARY 1581

OCDSCN AND ASSCCIATES, INC,
REVISED (2 AUG 33

w
HYCRCLSGIST Amo civiL ENGinEzRs *
7015 W TrowELL SJUITE 107 *

»

*

L R

HCUSTCH, TZuas 77052
RUN DATE Q271971997 TIME 1G:10:4%

(713) 855-8322

* 4 4 N & ¥ 4

.**"-",‘1"!‘-!".‘!*1"?**1’1!*11*1!1’*‘*‘!’*"1’1

URS GREINER PROJECT NO 422329 - PRINTERS PARX MCOP

FULL BUTLD HYDROLGGY FOR BASIN K-1 OF SPRING Cresy D3PS

USING THE 5 YZAR / 24 HCUR CES{GM STGRM FROHM CiTY/COUNTY CRITZRIA
[MPUT FILS: X1-5240.1NP: DEYELGPED .

AUN DATE: 02-11-97

8 10 CUTPUT CINTROL VAR[ASLZS
[ARNT S PRINT CONTROL
1pLat 0 PLOT coNiROL
ascAL 0. HYDRGGRAPH PLQT SCALS
I HYCROGRAPH TIME DATA
NMIN 5 MINUTES [N CCMPUTATION [NTERVAL
IDATE T1FEI97  STARTING DATEZ
ITIME 0800 STARTING TIME
xa 300 HUMBER OF HYDRGGRAPH ORDINATES

NDOATE 12FE397 ENDING DATE

NDTIKE 0853 ENDING TIME

IcaNT 19 CENTURY MARK

CCHPUTATION INTERVAL .08 HCURS

TATAL TIME BASE 26,92 HCURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES ¢

PRECIPITATION 0EPTH IHCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FIZT PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES ’ #
TEMPERATURE DEGREES FAHRENHEIT
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[ S

W AT

b

[

CPERATICH

HYDQROGRAPH AT

RUNGFF SUMMARY
_ FLCW 14 CUSIC FEST PSR sacono
TIME IN HCURS, AREA [N SQUARS MILcs

. PSAK  TIME OF AVERAGE FLCW FCR MAXIML H
STATICH FLCY PEAK 4~ HCUR 24 -HCUR IHLHngiégg
K-1 259, 5.08 37, 11. 1

*rx NCRMAL END OF HEC-1 *»=

4

BASIN
AREA

.23

MAX TMLY
STAGE

TIME OF
MAX STAGE
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: FLOCO HYDACGRAPY PACKAGE (HEC-1) =
* 3Y THE CSE [M F33RUARY 1531 *
. REVISED 02 ALG.23 *
- ”
* RUN CATT 02/19/1997 TIME 10:11:57 =

'**tf"1*"**ff‘*t*****T'***IT**H‘T**T“'

el o B
>
be
e
be:
Pl e T S

THIS PROGRAM RIPLACES ALL pao

THE
THE DEFINITION Of
HEW CPTIONS: DAMBREAK CUTFLOY SUBMERGENCE
DSS:READ TIME SERIES AT DESIREH CALCULATICH
KINEMATIC WAVE: NEW FINITE DIFFERENCE

YICUS YERSICNS OF HEC-1 XNCWH AS HECT (JAN 73

DEFINITIONS OF VARIAZLES “RTIMP- AMD -RTICR-
“AMSKK- QN RM-CARD WAS CHANGED

, SINGLE EVENT OAHAGE,CALEULATION, DSS:HRITE $T
[NTERVAL

ALGCRITHM

GCCSTY AnD ASZCCIATIS, [uc.
HYCRCLSGIST AND CIVIL ENGINEZRS
7015 4 TIoGELL sylTz 107
HCUSTEN, TZuAs 77062
(F13) 8gs-33z2

KAOOKE 3000

X X X
X
XA
b

X

XAAXLKX

KAXAK

MMM R W
OO W

X
ALK

J), HEC1GS, HECIDE, AND HEC1KW.

HAVE CHANGED FRCM THoSE USED WITH THE 1973-s7vLs

[NPUT STRUCTURS.
WITH ASYISIONS DATED 28 52P 81. THIS is THE

FORTRAN77 VERSICH

TAGE FREQUENCY,
LGOS RATE:GREZY AND AMPT INFILTRATION
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Pl ety

HEC-1 INPUT

- e g

. sl s Jetous it Frrouhd gl s bt st
e e, .

e

AP emnid

L

[-FETN

| P

a7

oo 00~ O L L g e

..., To...... S S S .. boo.... (AU 8....... Fnenn. 10
[o- URs GASINER PROJECT NQ 42229 - PRINTERS PARX MGop

o FULL surip HY0ROLCGY FOR BASIMN X-1 af SPRING CREZX pePsS

10 USING THE 100 YEAR/26 HCUR DESIGN STGRM FRCH CITY/CCUNTY CRITERIA
i0 INPUT FilS: K110024F.[NP: DEVELOPED

{0 RUN DATE: 02/11/97

o

*DIAGRAN

T 5 t1rz397 800 360

19 5
XX £-1

§H 5 AUNOFF FRCH BASIN X-1

A g

L5 0 91 »

up .24

IN 15
g 0
PC0.000 0.002 0.007 ©.013 0.020 90.02% 0.035  0.044 0.053
PC0.073  0.085 0.052 0.103 0.112 0.122 0.141  g.172  o0.202
PC 0264 0330 0.440 1.760 3.080 3450 3.300 3.386  3.433
PC3.520 3,544 3,608 3.630 3.652 3.474 3.896  3.713  3.740
PC3.78% 3801 3.817  3.834 3.850 3.867 3.883  3.900 3.914
PC3.949 3.966 3982 31997 4.011 4.02% 5.039  4.052  4.064
PO 8092 4103 4114 4125 4136 4 107 4158 4.165  4.180
PC 5202 4213 4.32¢ 4.235  4.246 4 .257 4,288 4,279  4.299
PC 4312 4318 4.323 4.329  4.334 4.340  4.345 4351 4 354
PC 4367 4373 4.378  4.384  4.389 4.395 4,400 g
2z
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Txupur STHEMATIC DIAGRAM OF STREAN HETWERY
LINE (V) RCUTING (-=->) DIVERSICH QR PUMP FLOW
HO. {.) CCNMECTOR

(<-=-) RSTURY oF DIVERTED CR PUMPED FLOW
[¢] X-1

N
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(™**) RUNOFF ALSO CCMPUTED AT THIS LQCATICH
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.
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FLCCO HYDROGAAPH PACKAGE (N¥EZ-1)
BY THE CCE [N FESRUARY 1521
REVISED 02 AuG 83

LR BN NN IR I I
LI I B )

RUN DATE 0271971997 TIME 10:91;57 =

X
AR N RN AN AL X FTHIITTARN Ak pw

URS GREINER PROJECT NQ 42229 - PRINTEIS PAR
FULL BUILD  HYDROLGGY FCR BASIN X-1 0F sPal
USING THE {00 YEAR/24 HCUR DE3IGN STCRM FRC
INPUT FILZ: 1100247 .14P; QEVELCPSD

RUR DATE: 02/11/97

3 10 CUTPUT CONTROL VARIA3LE;
[PRNT 3 PRINT CONTROL
IPLoY . @ PLOT ConTROL
QsAL 0. HYDROGRAPH PLOT SCALE
43 HYDROGRAPH TIME DATA .
MHIH 3 HINUTES TN CCMPUTATION [NTERYAL
10ATE 11FE397  STARTING DATE
1TiME 0200 STARTING TIME
HQ 300 HLMBER OF HYDROGRAPH ORDINATES
HDOATE 12FEB97 ENDING DATE
HOTIHE 0855 ENDING TIME
[CENT 19 CINTURY MARK
COMPUTATION INTERVAL .08 HCURS
TOTAL TIME gasE 24,92 HCURS
ENGLISH UNITS
DCRATNAGE AREA SQUARE HILES
PRECIPITATIGH DEPTYH INCHES
LENGTH, ELSVATION FEET :
FLOW CUSIC FEET PER SECOMD
STORAGE VOLUME ACRE-FEZT
SURFACE AREA ACRES
TEMPERATURE

DEGREEZS FAHRENHEIT

DCOSCH ANG AS3CCIATES, Iwc,
HYORCLCGIST AN CIVIL ZNGI¥EZs
7015 W TIOWELL SUITE 107
HOUSTCN, T&xas 77082
(713) 855-2322

X MCOPp
NG CRZZX paps
H CITT/COUNTY CRITERIA



e e

PEAX
CPEAATICHM TATIGH FLCW
HYDRCGRAPH AT X-1 LYr8

D owww NOAMAL END OF HEC-{ *ve

e

[WCEReE T

[P

| TR

RUNGFF

FLCW N cusic

TIME [N HCURS,

TIME OF
PEAK

6.08

AVERAGEZ FLCW FOR MAXIMUM

4-HCUR

70.

SUMMARY

Z3T PER SEC2ND

24-HCUR
21,

AREA [N SQUARE MILZs

PERICD
72-Rour

29,

BASIN
ARZA

.23

HAXTHUM
STAGE

TINE oF
MAXL STAGE



APPENDIX C:
HEC-1 Computer Results: Developed Conditions w/ Ponds



FLOCD HYDRCCRAPH PACXAGE (HEC-1)
BY THE CCE IN FEBRUARY 1981
REVISED (2 AUG 88

RN DATE 09/18/1958 TIME 09:06:04

DCDSON AND ASSOCTATES, [INC.
HYDROLOGIST AND CIVIL ENGINEERS
7015 W TIDWELL SUITE 107
HOUSTON, TEXAS 77092
(T13) 5-82

4 4 k% %
L2 B R

*“ﬁl‘ﬂ'ﬁl‘l[

* % ¥ ¥ ¥ % ¥

*

Ardeiedeirinirickeioiciciolcie Srdoicdrinior

ririeirieiriviciokok

X X 0000000 3000 X
X X X X X X
X X X X X
XOCCO0( X0 X XX X
X X X X X
X X X X X X
X X X000 XQd XX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECT (JAN 733, HECIGS, HECTDE, AWD HECIKM.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTICR- HAVE CHAMGED FRCM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- CH RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SeP 81. THIS IS THE FORTRAN77 VERSICN
NEW CPTTONS: DAMBREAK CUTFLOW SLBMERGENCE , SINGLE EVENT DAMAGE CALCULATICH, DSS:WRITE STAGE FRECLENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AMD AMPT INFILTRATICON

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INFUT PAE 1

LiNE ID....... | PR 2eeiinan k. DO Bevaaend L T - . O . D Faeennn 10
1 1D LRS GREINER PROJECT NO 42229 - PRINTERS PARK MDDP

2 Y FULL BUILD HYDROLOGY FOR BASIN K-1 OF SPRING CREEX DBPS

3 1o USING THE 100 YEAR/24 HOUR DESIGN STCRM FRCM CITY/CCLNTY CRITERIA

4 ) INFUT FILE: DIVRT160.INP: DEVELOPED

2 ;D RN DATE: 09/18/96

o
*DTAGRAM

7 IT 5 OPSEP93 aco 3

8 10 5

g KK Ki.1

10 KM RUMOFF FRCM BASIN K1.1

1 BA" 0415

12 Ls 0 M

13 Lo -10

14 IN 15

15 PB 0

16 PC0.000 0,002 0.007 0.013 0.020 0.026 0085 0.064 0.055 0.063
17 PC0.073 0.088 0,092 0.103 0.112 0,122 0941 0.172 0.202 0.233
18 PC 0.264. 0.330 0.440 1.760 3.080 3.1 3300 3.365 3.432 3.476
19 PC 3.520 3564 3.808 3.630 3.652 3.674 3.6 3.718 3.740 3.742
2 PC 3.784 3.801 3.817 3.83% 3.850 3.87 3.883 3.0 3.916 3.9%
21 PC 5.9 3966 3.9 3997 4.011 4.05 439 4052 4.066 4.0
2 PC 4092 4903 4114 415 4436 4947 4158 4969 4180 4491
s PC 4202 4213 4,24 4255 4206 4.557 4268 4.2 4290 4300
24 PC 4312 4318 438 4329 4.3% 430 435 4,351 4356 4.362
e PC 4367 4373 4.3/ 438 4399 4395 4.400 -

26 KX 01

27 M ROJTE K1.1 THRU D1 w/ 30" RCP

28 v Q 2.5 4 5 ] 5 5

29 53 Q 17 Fald 40 43 50 50

30 SE 060 6062 A0S3 G064 EDES 066 64

3 RS 1 ELEV 4080

32 KK B-A

3 kM RCUTE D1 TO DP-A

34 RK 500 .01 016 CIRC 4 YES

35 K Kki.2

35 K4 RUNOEF FRCM BASIN K1.2

37 B4 0152

33 LS 0 N

Y D .10

40 KK D2

41 KM ROUTE X1.2 THRU D2 W/ 30" RCP

42 v 0 1 2 3 3 3

43 s 0 5 12 2 26 2%

&4 £ 060 05T 60E2  S0E3 6064 B0

43 RS 1 ELEV 6080

\6742229ENGSPRTHEC- |\DIVRT160.doc [OF 5 09/18/98



HEC-1 INPUT

LINE 1 T J I FOR SN Y. S TeeeersBuninnn Fernnn 10
46 K A
&7 KM COMBINE K1.1,K1.2
48 H )
49 K A-B1
50 ™ ROUTE DPA TO DPB1
51 K 1800 .0188 .05 CIRC 4 YES
52 X3
53 XM RUNOFF FROM BASIN K1.3
54 BA .03
55 LS 0 il
56 w10
57 ® %
58 XM RCUTE K1.3 THRU B3 w/ 30 rep
59 v 0 2 3.5 & 5 &
&0 ) 0 17 sl 40 50 50
é1 SE M8 M50 &51 52 6054 A4
& RS 1 ELEY &0
6 K X13-81
& ™ ROUTE K1.3 T0 B
& K120 .88 .05 CIRC 4 0 YE§
& KK K1.44
67 KM RUNOFF ERCM BASIN K1.4A
& BA 0218
& Ls 0 #
70 w .10
71 KK b5
7 M ROUTE K1.4A THRY DS W/ 30" ReP
73 sV 0 1.5 25 35 4 4
74 0 0 7 F<] 45 &0 &
s SE 010 &1 012 13 0% &4
76 RS 1 EEV  &10
77 X Kl.48
78 M RUNOFF FROM BASIN K1.48
7 BA .11
& 3 0 91
81 w2
&2 X K148
& KM DIVERT 160 CFS TO MIDEL 48" RCP
A 0T  DWK14 160
& DI 0 140
8 DQ o 180
HEC-1 INRUT
LINE D.ooenn. | PSR- S K TOPUP S T Breerrvelunennnn SO SO 10
a7 KK D4
&8 KM ROUTE K1.48 THRU D4 W/2-541" RCP
& v D 3 5 6.6 8
% 50 0 B 1@ 310 400
A SE DM GBS 608 G50 4052
% RS 1 ELEV 6044
il KK K1.48
% x4 RETURN DIVERTED FLOW
% R D14
% KK B1
g7 KM COBDE K1.1, X1.2, K1.3, K1.44, K1.48
8 HC 5
%9 z
\6742229\ENGSPRTVHEC- \DIVRT160.doc 20F 5

PAGE 3
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SCHEMATIC DIAGRAM OF STREAM METWCRK

INFUT
LINE (V) ROUTING (-=->) DIVERSICN (R PUMP FLOW
NO. (.} CONNECTCR (<~=-) RETLRN OF DIVERTED OR PUMPED FLOM
9 K1.1
v
v
% o1
v
v
32 D1-A
35 K1.2
v
v
40 D2
73 Aueeaannnns
v
v
9 A-B1
52 . k1.3
. v
. v
57 . D3
. v
v
& K13-81
6 . K1.44
. v
. v
71 X 05
77 ) . K1.48
g . . S > DK%
&2 . . . K1.48
. ) . v
. . . v
&7 . . : D4
% i : : R DVKl4
%3 . . . K1.48
% - PR

() RONOFF ALSO COMPUTED AT THIS LOCATION

\6742229ENGSPRTHEC-1\DIVRT160.doc JOFsS 09/18/98
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FLOCD HYDROGRAPH PACXAGE  (HEC-1)
BY THE CCE IN FEBRUARY 1981
REVISED (2 AUG 88

RN DATE 09/18/1958 TIME 09:06:04

DCDSON AND ASSOCIATES, INC.
HYDROLOGIST AND CIVIL ZMGIMEERS
7015 W TIDWELL SUITE 107

HOUSTON, TEXAS
(713) 85-B2

¥ & % F % %
* & N N * N

*

nnnnn Yok derieink rdeieiede

liit-l-r(-*!"‘l:

* % % *+ % *

RS GREINER PROQUECT NO 42279 - PRINTERS PARK MODP

FULL BUILD HYDROLOGY FCR BASIN K-1 OF SPRING (REEK DBPS

USING THE 100 YEAR/24 HOLR DESIGN STORM FROM CITY/CCLNTY CRITERIA
INPUT FILE: DIVRT160.1WP: DEVELGPED

RN DATE: (9/18/98

810 CUTRUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QscaL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATICM [NTERVAL
IDATE SSEPSE  STARTING DATE
1TIHE 0200 STARTING TIME
NQ 300 MUMBER OF HYDRCGRAPH CRDTMATES
NIOATE 10SEPS8  ENDING DATE
HOTIME 0835 ENDING TIME
1CENT 19 CENTLRY MARK

CCMPUTATION INTERVAL .08 HORS
TOTAL TIME BASE  24.92 HORS

ENGLISH LNITS
DRAINAGE AREA SQUARE MILES
PRECIPETATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW QBIC FEET PER SECOND

STORAGE VOLLME ALRE- FEET
SURFACE AREA ACRES
TEMPERATLRE DEGREES FAHRENHEIT

\6742229ENGSPRT\HEC-1\DIVRT160.doc 4QF 5 05/18/98



RLNOFF SUMMARY
FLOW IN QBIC FEET PER SECCHD
TIME IN HORS, AREA IN SWIARE MILES

PEAK  TIME OF AVERAGE FLGJ FOR MAXIMM PERICD BASIN

CPERATION STATICN FLGW PEAK 4-HOR 24-HOR 72-HOR AREA
HYDROGRAPH AT K1.1 15, 6.00 13. &, 4. .04
ROUTED TO 01 8. 6.5 12, 4. 4, 04
RCUTED TO D1-A 3B, 6.5 12, 4 4. 04
HYDROGRAPH AT Ki.2 6. 6.00 5. 1 1 02
ROUTED TO 02 8 6.5 4. 1. 1. -02
2 CCMBINED AT A 3 6.5 16. 5. 5. .06
ROUTED TO A-B1 %% 6.33 16. 5. 5. .06
HYDROGRAPH AT K1.3 3.  6.00 10. 3. 3. i)
RCUTED TO D3 i 6.5 9. 3. 3. A3
RCUTED TO K13-81 3 6.25 9. 3. 3. 153
HYDROGRAPH AT K1.44 &b 6.00 7. 2. 2. .02
ROUTED TO D3 7. 6.5 6. 2. 2. A2
HYDROGRAPH AT K1.48 5. 6.8 35, 1" 10 12
DIVERSICH TO DWK14 160. 6.08 9. 9. 9. 12
HYDROGRAPH AT K1.48 133, 6.08 1. 2. 2. a2
RCUTED TO D& 7. 6.5 7. 2. 2. A2
HYDROGRAPH AT K1.48 160. 5.8 29, 9 9. 0a
5 COMBINED AT B1 . 6.5 &7, 21, 20. il

SUMAARY OF KINEMATIC WAVE ROUTING i
{FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)} N
INTERPCLATED TO

COMPUTATION INTERVAL

ISTAQ  ELEMENT T PEAK  TIME TO VOLLME DT PEAC TIE TO
PEAK PEAX
(MIN) (CFs} (MIN) . (IN) (MIN) (CFS) (HIN)
D1-A 3 .26 B3 3HBLT 3.37 5.00 28.09 375.00

CONTINJITY SLMMARY (AC-FT) - INFLOW=  7.44% EXCESS= 000 CUTFLOW=  7.468 BASIN STCRAGE=

A-B1 3 59 3653 377.19 3.%7 5.00 36.31  380.00
CONTINUTTY SUMMARY (AC-FT) - INFLOW=  10.189 EXCE5S= -000 QUTFLOW= 10,183 BASIN STCRAGE=

K13-B1 3 .72 23.40  376.26 3.38 5.00 23.35 375.00
CONTINUITY SLMMARY (AC-FT) - INFLOW=  5.593 EX(ESS= 000 QUTFLOW=  5.591 BASIN STCRAGE=

*k NORMAL END OF HEC-1 ***

\6742229 ENGSPRT\HEC-I\DIVRT160.doc 50F5

MAXIMLM
STAGE

6062.93

6061.49

6(50.53

6011.57

6045.42

VoLLME

(IN)
3.37

TIME OF
MAX STAGE

6.25

6.25

6.5

6.25

6.5

.001 PERCENT ERROR=

3.37

-004 PERCENT ERROR=

3.38

-001 PERCENT ERROR=

09/18/98

.08

019

016



APPENDIX D:
HEC-1 Data-Basin Characteristics and Detention Pond Calculations
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EXHIRIT 5.3-1
URS Ceasultants, Inc.
CALCULATION COVER SHEET

- el ,f. / !I / .
Clieat et Aoy Project Name:_ A1rnfun (e Aes?
Project/Caiculaton Number: C/ZZZ'@&‘// |
Tide:_Bkr) CPAzar TELY 3RS /;‘l’ﬁf//st- far T TP re

. AR

Towl nurmter of pagss (including cover shest): /2
Total number of computer runs: :
Prepared by: __ 12, Son s A

Checked by: ﬂaﬂ_ /// e m Da-‘:;; /2 4;/ 75

Description 2od Purpese:
%»‘W}M (ﬂ'/{—' / g?f/ﬁ Céw/ﬂ(‘)é//féﬁ/ ?/ngfﬁ /;ff :\.—1/77;'/ F c'lﬂ,

’

Design basas!referenus!asmnpdons:
ZPE W Ol PE, Y,
C /‘,ZF /d]w"[é/ p—?’c?/#r'é%-;c" i':z}'z'.\-(it..«f

Remarks/conclusions:

Calculation Approved by: W // /(/\0\—, 5A0/7

Project Mamager/Dats

Revision No.: Description of Revision: Approved by:
Project Manager/Date

OAM § 3. 0371nm¢
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TABLE S5-5 b

RUNOF? CURVZI NUMBIRS FOR HYDROLOGIC S01IL
COVIR COMPLEZES - UR3AN AND SURTRIAy CONDITICNS 1/
(Antecadent Molsture Corditien IT)

(from: U.S. Dept, cf Agriculturs,

Soil Conservation Service, 1$77)

' vérologic Scil Group
Langd Uss a b} [ s}
Openvspaces, lawns, parks, golf courses,

Cenmeteries, etc,
Good condition: grass cover on 753 Isx 61 74 20
or more of ths araa —
Fair condition: grass cover on 50%  49% 69 75 g4
to 75% of the ar=sa
3 . N . BTN -
< Commercial and Business areas (85% 89% (92 ! S4 93
Inpervious) -
Industrial Districts 72% Impervious) 81 23 o1 $3
Residential: 2/
f Average % 3/
ACres ver Dwslling Unit Impervious
¥ 1/8 acre or less 65 77* (85 go $2
1/4 acre - 38 1% 75 83, 87
1/3 acre 30 57%* 72 g1 86
1/2 acre 25 54%* 70 8¢ 85
1 acre 20, 51%* 68 79 84
Faved parking lots, roofs, driveways, etc. 98 98 ag 98
ﬁfstreets and Roads: —— '
Paved with curbs and storm sewers 98 98 58 98
gravel 76% 85 g9 91
dirt - 72% 52 g7 3%

1/ For a more detailed description of agricultural lapnd use
curve numbers, refer to the National Engineering Handbook (0(.S.
Dept. of Agriculture, Soil Conservation Service, 1972).

2/ Curve numbers are computed assuming the runoff from the house
and driveway is directed towards the Street with 2 minimum of
roof water directed to lawns where additional infiltration could
occur. -
3/ The remaining pervious areas (lawn) are considered to be in
good pasture condition for these curve Numbers.

* Not to be used wherever overlot grading or £filling is. to occur.
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RCNCFY CURVE NUM3ERS FCR

EYDROLOGIC £0T1L

--- COVER COMPLEZZS - RURAT, CONDITIONS

and Ia = 9.7 S)
Dept. of &griculturas,

(Antecedent Moisturs Ccndition

(From: U.s.

Soil Conserva=icn Saxvi

Cover
Treatment

Land Usa Qr Bracticse

Fallow Straight Row

Pow Crops Strzight Row
Strazight Row
Contourad
Contoured

Cont. & Terraced
cdont., & Terraced

Small Grain Straignt Row
Straight Row
Contoured
Contoured
Cont. & Terraced

Cont. & Terraced
I3

Close- Straight Row
seedsd Straight Row
legunmes 1/ Contoured

or Contoured
rotation Cont. & Terraced
meadow Cant, Terraced

Pasture or

rangs
Contoured
Contoured
Contoured

Meadow

Wocds

Farmsteads

Roads (dirt) 3y
{hard surface) 2/

1/ Close—dr;lled or breoadcast
2/ Including right-of-way

I,

ce

{

bv_Hvdrologic so zrou
A E C o]
77 55 el G4
72 g1 83 S1

7 73 83 gg
70 75 g4 23
635 75 82 g5
68 T4 80 g2
62 71 78 g1
63 76 g4 28
63 75 83 87
63 74 82 85
61 73 81 84
61 72 79 52
59 70 783 g1
68 77 85 g9
53 72 81 33
64 75 83 85
55 69 73 83
63 73 80 83
51 67 76 50
68 79 86 39
49 69 79 84
39 61 74 80
47 81 85
25 59 75 83
6 35 70 79
30 58 71 78
45 66 77 33
35 60 73 78
25 55 70 77
59 74 82 £6
72 §2 87 &9
74 54 S0 $2

1577)
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RATMTD SMRY

5YR
TIME OF RAINFALL
BASIN NO.| AREA | CONCENTRATION| INTENSITY | q
(Ac.) (Te, MIN.) (Infhr) | (cfs)
1 3.27 18.5 3.15 8.9
2 3.53 18.5 3.15 9.6
2.1 1.84 18.5 3.15 5.0
3 21.67 18.5 3.15 58.7
4 5.25 18.5 3.15 14.2
4.1 4.96 18.5 3.15 13.4
4.2 5.36 18.5 3.15 14.5
5 1.65 18.5 3.15 4.5
6 4.52 18.5 3.15 12.2
7 11.39 18.5 3.15 30.9
8 4.26 18.5 3.15 1.5
9 1.18 18.5 3.15 3.2
10 20.20 18.5 3.15 54.7
11 0.96 18.5 3.15 2.6
|12 4,92 18.5 315  [133
13 5.47 18.5 3.15 14.8
14 9.84 18.5. 3.15 26.7
15 4.96 18.5 3.15 13.4
16 6.46 18.5 3.15 17.5
- 17 3.09 18.5 3.15 8.4
18 0.29 18.5 3.15 0.8
19 1.14 18,5 3.15 3.1
20 12.96 18.5 3.15 35.1
21 419 18.5 3.15 11.4
Total  [139.17] 18.5 3.15  [377.1
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RATMTD SMRY

100 YR
. TIME OF RAINFALL

BASIN NO.| AREA CONCENTRATION INTENSITY Q
(Ac.) (Te, MIN.) (In/hr) | (cfs)

1 3.27 18.5 5.45 15.3

2 3.53 18.5 5.43 16.5

2.1 1.84 18.5 545 8.6
3 21.67 18.5 545 101.6

4 528 18.5 5.45 24,6
4.1 4.96 18.5 5.45 232
4.2 5.36 18.5 5.45 25,1

5 1.65 18.5 5.45 7.7

8 45D 18.5 5.45 21.2

7 11.39 18.5 5.45 53.4

8 4,26 18.5 5.45 20.0

9 1.18 18.5 5.45 5.5

10 20.20 18.5 5.45 94.7
11 0.96 18.5 5.45 4.5
12 492 18.5 5.45 23.1

13 5.47 18.5 5.45 257

14 9.84 18.5 5.45 46.1

15 4,96 18.5 5.45 23.2

16 6.46 18.5 5.45 30.3

- 47 3.09 18.5 5.45 14.5
18 0.29 18.5 545 1.4

19 1.14 18.5 5.45 5.3

20 12.96 18.5 5.45 60.7

21 419 18.5 3.15 11.4
Total  [139.17] 18.5 545  [B52.3
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SYR W/ PONDS IN PLACE

TIME OF RAINFALL
BASINNOJ AREA | CONCENTRATION | INTENSITY Q
(Ac.) (Tc, MIN.) (In/hr) (cfs)
1A 1.29 18.5 3.15 3.5
2A 0.06 18.5 3.15 0.2
3A 2.06 18.5 3.15 56
47 0.59 18.5 315 | 18
5A 0.84 18.5 3.15 2.3
BA 536 - 18.5 3.15 145 |
100 YR W/ PONDS IN PLACE
TIME OF RAINFALL
BASINNO/ AREA | CONCENTRATION INTENSITY Q
(Ac.) (Te, MIN.) (Infhr) (cfs)
1A 1.29 18.5 5.45 8.0
2A 0.06 18.5 5.45 0.3
3A 2.06 18.5 5.45 96
4A 0.59 18.5 5.45 2.8
5A 0.84 18.5 5.45 4.0
6A 5.36 18.5 5.45 251

¥

Ro
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RICOMMINDED AVIRAGEI RUNOTF COEFFICIENTS AND P

LAND USE o3
SURFACE CHARACTIRISTICS

Businass
Commercial Ars

as
Neighborhood Areas

Residential
1/8 Acre or less
1/4 Acre
1/3 Acre
1/2 Acre
1 Acre

Industrizal
Light Areas
Heavy Areas i

Parks and Cemeteries
Playgrounds
Rallroad Yard Areas

Undeveloped Areas: .
Historic Flow Analysis-

TA

T

(9}

b

5-1

Greenbelts, Agricultural

Pasture/Meadoy
Forest

Exposed Rock
Offsite Flow Analysis

(when land use not defined)

Streets
Paved
Gravel

Drive and Walks
Roofs
Lawns

* Hydrologic Sojil Group

3/30/30

TRCEINT IMZZRYIOCS
Hcll
FRIGUENCY

PERCENT 10 1006
100
IMZERVIOU ALR* C&D=x ALS* CED=*
ss 6.50  0.50 ¢.50 .90
70 0.75 .75 0.380 0.8¢
€5 0.80 0.70 G.70 0.8¢
40 0.50 0.60 0.0 0.70
30 0.40  0.50 0.55 q.40
25 0.35  0.45 0.45 Q.55
20 0.30  0.40 0.40 9.50
80 0.70  0.70  0.80  0.80
30 0.80  0.80 0.90 0.90
7 1 0.30 0.35  0.55  0.80
13 0.30  0.35 0.60 0.85.
40 0.50 0.55 0.60 0.65
2 0.15  0.25 0.20 0.30
0 0.25 0.30 0.35 0.45
0 0.10 0.15 0.15 0.20
100 0.90 0.90 0.55 0.95
45 0.55 0.60 0.65 .70
100 0.%0 0.90 0.85 0.85
280 0,80 0.80 0.85 0.85
100 0.90 0.90 0.95 G )
90 0.50 0.90Q 0.935 G.95
0 0.25 0.30 0.25 Q.45

ay
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ex.inlet sum.
INLET NO.| TYPE LENGTH|CONDITION
(ft)
I3 D-10R 3.0 Cont. Grade
13 6'X 6 ICTN BOX
22 . D-10R 8.0 Cont. Grade
10'x 10" JCTN BOX D= g’
26 3' Dia. MH
29 D-10R 6.0 Sump
29A* D-10R 12.0 Cont. Grade
29B* D-10R 12.0 Cont. Grade
32 D-10R 8.0 Cont. Grade
34 D-10R 8.0 Cont. Grade
38 D-10R. 6 Cont. Grade
38A D-10R 10 Sump
38B D-10R 10 Sump
40 D-10R 8 Cont. Grade
40A D-10R 10 Cont. Grade
41 D-10R 20 Cont. Grade
43 D-10R 8 | Cont. Grade
44 D-10R 10 Cont. Grade
560 D-10R 4.0 Cont. Grade
560A D-10R 5 Sump
560B D-10R 15 Sump
560C D-10R 60 Sump
560D D-10R. 4 Cont. Grade
561 D-10R 10.0- Cont. Grade
562 D-10R 10.0 -] Cont. Grade
563 5'Dia. MH
564 D-10R 14 Sump
568 -D-10R 10.0 Cont. Grade
570 5'Dia. MH

" TO BE CONSTRUCTED

Page 1



ex.pipe sum

EXISTING FULL I"MPE 15%
PIPE NUMBER|CIPE SIZELENGTTHUPSTRIEA M DOLENSTREAM|TYI'E OF MANNING'S MIN CATACITY CAPACITY] REMARKS
(in) (n NODE, NODR rirg N SLOPE (MGD) (MG
14 10 127 n/n IR Rep 0.013 0.0283 44504 11378
1A Ril Det, o Vipe 14 RCP 0.013 Incormpleic Data
17 1R 14 o0 14 RCI? 0.013 0.2030 30473 22.855
19 o 121 I 18 RCP (L3 0.0228 64,997 48,747
2t 16 50 n/n 13 RCp 0.013 0.03 74.556 55917
21 A2 Rhi 13 20 RCP? 0,013 0.0144 77.956 S8A467
23 14 23 22 Cipe #24 RCP 0.013 0.125 23.913 17934 |Dischanyes into Pipe #24
24 AR 463 26 25 RCP 0013 Q.0144 1711.350 81513
27 24 165 561 26 Rcre (LoI3 1.0182 19.670 14,752
2¢ 21 FH0 562 561 RCPI? 0.013 0.01 14,580 10,935
a0 iR 22 ey 25 RCP 0.013 0.0133 7800 5.850
Ry Gl 77 25 32 rcp 0.013 0.0049 117.858 88.393
R 18 Gl 34 32 RCP 0.013 0.0306 11.831 8.873
/ 16 A8 870 12 563 Rcp 0.013 0.004 58.687 44015 |Min. Slope of pipe #36
36 A8 11418 32 563 RCp 0.013 0.0216 136.375 102.282
37 30 263 25 568 Rcr 0.013 0.022 39.239 29.429
19 27 419 10 AGA RCP 0.013 0.016 25258 18.943
J9A 3 400 KL 380 _er 0.013 0.01 20.455 19.841
ave 60 JHA 3813 RCP 0.013 Incoplele ala
12 24 224 43 40 RCI 0.013 0.045 30.929 23,197
505 30 19 564 563 RCP 0.013 Incomplete Dala
566 ARE 797 363 Quifall RCP 0013 0.0052 66.913 SU.IES  |Oulfall: V-dileh, 1D=6', 7.-1
504 a0 w7 568 570 RCP 0.013 0.009 25097 18.823  {lncomplele [nla
ST1 30 194 570 Qutlall RCp 0.013 0.009 25.097 18.823  |lncoplcle Dala
572 24 a5 41 40 RCI 0.013
57IA i3 A0A I"tpe 139 rer 0.013 Incomplele Pata
S0 24 on 11 13 RCI? 0.013
Relerenee: Spring Creek DIPS, QCT 93/Fichd Visil
Xoocuctlede Pive o wmedae ATy
Wi b e
J.5 A socls.
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z0 3.0’ Zriart
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- 132 - R .
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STRING [REEX DA JMACE
PRAINACE faCHITY ng

PATE: 3-72-93

u...-....-—------..--_-‘-_....-.....-....-.-..-..—......--.;—.-.-----.-..--..---

LT S{Y T3
KAINENR

m-pie-
02- puy -
R-fp-
n2-rie-
OF- puL-
a-rpp-
02-rha-
02-pwg -
L R-ryp-
N2 qwg-
0Zrp-
2wy -
Q-rip-
02-rep-
- 1wy -
2-twe-
Q- Ing -
02wl -
M2 -Huw-
02- pug -
02-rlp-
Q2-rir-
0F- s -
B2~ pu-
Qz-rpp-
OZ-HaN-
0Z.rpee.
0z-ryp-
02-ru -
02-LhA-
Q- gsn-
02-rrp-
02wy -
o2-r)p-
OF~puL
w-pyr-
a2-jw -
0Z-rie-

bLY
saz

Lz
L2
121
L2]
Ly
[
L
L}
Lzl
L21
L21
Lzl
L21
L
nig
KiP
n
L34
Xlg
Wiy
wig
g
X9

Ll EEE T LT Ty

BASIN FLANKI NG Slwy
NIoARY foay

LELLELFET T --n-.---c.---q-n-w----n------q----q-—-q-

LOCAT [iwey
DESCXIPIIow

FRen FIP 501
IR IWL 542 10 HA 544
T. EIDE TRAJLER Pany KT,

FROM 1 S04 kN, N.2iDE MRRAY Lo,

N. SIDE OF MRRAY

TROH TXL 546 10 prp L1}
QUTTALL S1huCILRE TROH PP 545
F. YIDE EAS{CREST clx. w,

TROM INL 58P Ty AM'T 1o Y oltcy
L. tipe Haaay PLVD. THRY EASICREST ",

I

Y. SIDE SHADY Caesr LE:
KU INL 552 moRTH 10 AIRPCRT g,

K.EIDE SHADY CREST CIn 73D +- v of CRESTLINE

FRCH pug S5¢ N,

10 AIAPCAT Ko,
AT CHAFIWAY DR,

(PROSTECT LK)

W.SIDE PRENIENS o,

PALSIDE PRL-C.X, PRINTERS P,

N. SIDE PARKSIDE bR,

FRINIERS Py 13 mm 5.FROP, LINE

FAME AS ABOVE
FROM [RL 564 10 Wy 583

L.rxae. Likg pop 5 [RCH HKSEY To ey

TR PIP 564 sOULR 10 CIkQLE DR,
L3 1

W_SIDE FRINTEXS FXWY, PRIMTERS M. R
FACH INL 548 5V thau FRINIERE PARK

O PIP Seq

fRCH W 570 10 1Ly, 10 CUTFAEL
INLEY PIPE 1O JNL 4f 10 40

Y. SI0F MASSEIT AT coen AVE,

EASTHORE Laro DOHC. Oy i

TROH PIP 193 10 14
FroM Iwe, 44 19 InL 43

X BIDC OF EALLEY E TIDE OF REINHAAT D

X-Ixg

K-IHG CALLEY AT REINHARY Di
REIRRAAY F 1D 1y It oF catrey
a0 579 1o CITADEL DR MomTH

M BIDE CHIADCL Dr MORTHAY XIDE REITNRART D

FXCH 381 10 &4~ pcp

HAINTERANCE PIFE
RESPORSIRILITY CRANACT,

& p-10-x FRIVATE

am RCP FRIVAIE

&' p-10-x TRIVATE

24 AP 1,13 g9 city
crrr

184 crry

cirr

5 c.u, cry

15~ e 3.2 ase ciry
S3UTOP) cowC ot ¥ 44 130¢ Clry
4 pim PRIVATE

15 RCP 4,59 gp5¢ FRIVATE

4 pimw FREIVAIE

15+ R B0F 1974 FRIVATE

16* pim clry

ar RCP 2,00 £34 -~ clir

2 P 2.00 43¢ ity

A* p-1om ciry

& belog crry

12 p-ion CETY

10¢ p-tiw ity

5¢ clry

182 p-1m CI:T

- 3o Lls 19 clry
L RCP 0,52 797¢ iy
Y-oricx, L S T S T arr
10° p-10g FRIVAIE

p il MR 0.W 397e FRIVATE

3 FPRIVAIE

30+ LSS B Y PRIVATE

24 L1 g 350 FRIVAIE

12* p-irg crry

CHAN 137 wpg T} ooWc vaRpes 138374y clrr
% 4 KC opox 3007 e s crr
24= Livg $0¢ PRIVALE

ar cIry

3 x S0 Liv g T tr
' X 48Y ¢ IMLEY da¢ cr
e L9 43 ciry

ar thy

X~ rCr e ciTY

9
A\
O e
SN
N\



L e e A R

————— A et B e

FRird (K DRAINADE RASIN FLAN WG §TLOY
DRAIMACE FACILITY InNVEXNIONT FORM
. R a0 R ey B 8

[T R
OUTLET

STRICTUAE hA» LOCATION/ HAINTEMANCE PIPE SPILLWY
MPREA l DESCAIPTIDH SITE  TYPE SLOPE LENCTH RESPONS LEILITY CHARACT, CHARACT, FOROET I CH REMARKS
0Q2-Fip- ia L1 CrER AYVE, L BASSET] DR, 24m [~ 1.4 42 cliy
0r-rip- 49 Lzl GYER AVE, L BASSENT pR, Lan s 1.7 102 ciry
02- L - ht:] L1 CER AVE. L RASSEIT DX, &' p-tm clir
n-rir- 51 121 FOUIH OH PASSENT PR, Lo~ Cx YARIEE 273° ciry
02 hay- 12 L21 SOUIH ON RASSENT DN, 4% FRECAST cny
02-rir- 53 L2 SCLAH O RASSEIT DR, 4an s 152 %70 cLr

1N - 54 L2t CIRCLE DR. & BASSENT DR, 10%+/- RADIAL C.N, ciy
girlr- 55 n ' oI 38 < ES. ol [= N T L ¥l ciry
w-pir- 5T 121 SJIH C{ CIRCLE DX, 4ipn 5 78 453 cirr
027 |pe 58 Lzl CIRCLE DR, brad Lis4 2407 ey
02-1WL - b4 r72 E. SIDE 300GS FL. 10 p-1om 404
a2rip- &0 122 1P 10 & ) RO 0 30 a5 ciy
n2.InNL- 81 172 U, TIDE POOGS PL, a' p-1om iy
02- 1w - 42 122 FOUHTAIK FLYD. & sOOnS PL, 4" p-im cIvY
az-rip. 6 172 62 10 64 159 X 28%  pcae 0.5 157 criy
nerr- &8 122 63 10 &7 30~ RCF 095 78 crrr
[ BT 3 L22 S, SIDE FOUMIAIN FLAVD,. L POGGS 64 D-10% ciry
n2-rir- £ L2z 5. SIOE FOLMIAIM BLAD. L POGGY 1a~ kR I 5 criy
n-rip- ar L2z 5. SIDE JOXMTALH BLVD, X3 RCP 0,084 Ledd - ciry
a2- 1w - 2] 172 £, SEOE FOUMTAIN BLVD, 15 D1 city
n2-pop- [ L2z 68 1o 87; Y0 A= [{n ] 15¢ Ly
2-rip- o L1z 5. SIDE TOUMIAIN #LVD, (¥l RCP SEE REr 537° iy 0.3 10 0.4
02w - T 22 F. SIDE FAMTAIN BLAD, ' &8¢ D-1om civy
wQ-rr- i2 [} ¥, NIDE FOUNTAIN ALWD. 3% Ace 1.2 seT chr
02-CHe- 7 . La2 DAATHAE CHAN, K, $IDE FOLKTAIN BLVD, Y-DITCH, D=4f, I=1)1 COMC, Wisef- ciry
02-rir- T4 L2 W. FIDE FOUNTAIN sLyD, [0l kK 3.00 100° crry
u2-ymi - Ha Lz2 1. SIDE FOLMIAD BLVO, &4 D-10-x ciry
02-rip- 74 122 T3 10 PROSPECT PARK GREEN BELT &0 RCP BEE PEr  ABOS ciry 8054y 7,78 L 2,40 (75}
02-rIP- 7 122 $.H. 29 L FOMTAIN BLVD, ign oe 220 3¢ CooH FALR
02-any- s 122 PRIDGE WMOEX FOUWTAIN BLVD, E. OF 5K, 2V 354 AN X 10 b pRIDGE e
02-CaA- v L2 DRAIKAGE CHANNEL FOUMTAIN BLVD, L S.H, 29 §=387, D=10"  COnC. 1.5 Xho- oy FALR
0z-rir- [24) 122 E. OF §.K, 29 (3)54 Ow 14T 4607 4/- clry POCR
02-PIF- B [¥a) VERDE L CAPULCIN DX, (354~ or 1] 88 ity
02-C3A- 4] L DAATMAGE CHARKEL L. OF VERDE DA, Badf, D=df, Iul31  COMC iy
021wt~ A3 MIF N, SIDE CALLEY LCIACLE DR, &' b-1m cirr
az-rir. 84 mne BEY 10 &S Zlm w491 £5° LY
O2-INL- -5 ne £. SIDE CIRCLE DR, 184 p-1om ciy
wz-rir- o4 Mip ’ TROH BS X-]WG CRCLE [x, M RO 12,45 .. E17r
oz-rir- a7 H1P L. IIDE CIRCLE Dx. £ GALLET Mo, 21" 1o 08 2] Al clry
nz-rir- py Htp . TI0E GALLEY xo, e ROP X3S Idr €11y
nZ-in- o7 HIF B, BIDE TAFA ST, 200°0/- W, OF . CIXCLE DK, 10 p-lom iy

. - e .. A | 4 x » peTiee w e b N
e 'S iy Fomneend !

f‘ -
L
/ /f

ety
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-.-.."-...-......-.-.---p--q-——.-....---.-...u--......--.......-------.----m....--------------------..---u-u---n—un------—------—.--u.un-----n..-------------.--uun--n-n-l-----n---------."-nu-....--n CaMummnny

FuING LNCFT DAAIMAGE RASIN FLAWNIWG §ILODY

RAJMAGE FACILITT IMVENIORY fumn
ATE: 10-17-7Y

AN R R Ul e A ———— .

EROCILRE
1HALR

Lr R 1
ere ?
PRNLIY 3
(2R ST i
AN 5
2-rr 3
PN 13
2-rap 1%
AR LI N 15
2-Lir- 14
Jarip- 11
2-thi- L]
darpa— 11
2-rie- ¢
Ioptpa 21
EARL (RS e
2-rip- 13
FX o mn
2+rRC- 25

P DS - F
IR LT 14

™REr- 7R
RN LI g
2 L 0
-rie- 3
TeINHL- 32
riee 3
LIS 38
Rl Pl 33
bl o L) 34
PR ar
TeINL- s
-Pr- Lig
LN LT 40
tabHL- 41
R Y ir
- IHL- i3
S INE - ig
Wi i3
-FIr- 4
SIWL - &7

LOCATIOH/
DESCAIPIIOH

200 NE Of PROSPECT LAKE
OUI{ALL IXI0 PROSPECT LAXE
K. SIDE FOMTAIN 3LVD,
#1105 IRL, PIFE

5. SIDE JOMTATN ELVD,
FROM INL. § 10 DIICK

E. SIPE PRINIEXS PXWT,

V., SIDE PRINIERE FRWY,

W. SIDE MEINIERS FxwY,
FROH 15 10 14

I AMe, M 18

H. S1DE PRINFEXS FYWY.

10 JCE. POX 18

O ICT. M@ 18

FROM JCT. M 18 SOULH
PARKEIDE L TRINTEAE WY,
mon 22 10 24

COMI. TRCH 21

SIMIERMATIONAL CINCLE L TRINTERS FrosT,

FARXSIDE & FRINIERS Py,

FACH MH 26 gAs]

FROM ENL. 581 10 Iw, 582
IRTERKATIONAL CIRCLE & FRINDERS FROVY,
29 70 35

5 10 32

INTERRATIONAL CIACLE 1 PRINIERS PXVY,
32 10 34

INTEAMATICHAL CIRCLE L PRINTEAS fvr,
FROM 32

PRCH PIF N5 T, SIDE INDERMATIOMAL CIX.
TxCH 25 SOUTH OM FRINIERS PEWY.

E. SIDE IMIERHAYIOMAL CIX,

E. SIDE INTERHATIOMAL CIR,

E. BIPE INTENHATJONAL CIR,

E. TIDE INVER®ATIOMAL CIER,

£. SIDE INIERHATIORAL CIR,

E. TIDE INTERMATIOMAL CIR,

E. FI0E IMTERMATICMAL CIX_

GUHER AVE, L RASSEIT DR,

Cr N AVE, L MASSETY DR,

DOER AVE, L BASSEIT DX,

S R B NN R R e e e e ] ol e

SIIE

‘l

18"

18+
40X &7
344
4w
424

B

1a=
[1.1]
torx 7e

. 57,

2t
24=
6!
187
&
ul
187
a
o
La«
30
&
2r-
ar
o
2‘.
M
&
b
18
12¢

TYFE  SLOPE LENGTH

LUs . O [ 1
R 2,00 100
D-10=
o 100 110
p-10q
RCP 1,00 2074/-
B-1om .
P 2,83 127
D-10m
RGP 144 18*
R 0.3 14
~ RCP 2,28 12te
1o R 5 ] H o
RCP 1,44 3a0¢
D-Tom
RCF 12,5 3¢
ReP LPA L
JCI. Box
ACr 187 1857
REP 1,00 100°
b-10R
rRCP 133 227
A 0.49 i
D- 108
L1v . [
pe1(r
RCF 2.52 244
RCP REMKE REMRKS
RCF 2,20 24%¢
p-1m
RCF 1,80 439C
b-10m
B-10R
[ 1e ] L5 e
p-im
u-1m
p-10m
=3 1.4 151
D-tm
ey bters SR

HAIRTENANCE
RESPOMSINILITY

PR M 7l A A e W R e R N e

REAARLES

G 158(8704)2. 1674, 108 10 1o 382
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5 Year Storm

C&G CAP

Curb and Gutter Capacity

Inlet No|Q SLOPE |X-SLOPE [Manning's "n'DEPTH |SPREAD
13 12.2 |0.044 |0.02 0.016 0.3 13.9
22 70.3 {0.027 Jo.02 0.016 0.8 29.5
29A 73.8 10.0104 {0.02 0.016 0.7 35.9
298 144 10.04 002 0.016 0.3 151
32 31.6_|0.01 0.02 0.016 0.5 26.3
34~ |47.4 ]0.009 J0.02 0.016 0.6 31.2
38 307 |0.011 [0.02 0.016 0.5 25.5
40 35.8 10.036 Jo.02 0.016 0.4 21.7
41 17.5 10.036 [0.02 0.018 0.3 16.6
43 346 |0.05 ooz 110.016 0.4 20.1
44 13.4 10.033 [0.02 0.016 0.3 15.3
560 50 10054 o2 0.016 0.2 9.6
560D [13.5 [0.054 |o.02 110.016 0.3 13.9 ..
561 32 10033 |o.02 0.018 0.2 8.9
562 30.8 0.033 [0.02 0.016 0.4 20.9
563 2.9 0011 ooz 0.016 0.2 10.6
568 45 1002  Jo.02 " [0.016 0.2 11.1

Page 1




L ANPLE Y |

5 YEARFLOWS

EXISTING CONDITIONS
INLET NO. TYPE LENGTH| Qi'| Qb'|CONDITION
(ft) (cfs) [(cfs)

i3 D-10R 8.0 3.8 | 8.4 | Cont. Grads
22 . D-10R, 3.0 9.8 |60.5| Cont. Grade
29 D-10R 5.0 16.7158.0]  Semp
2042 D-10R, 12.0 | 22.9|51.0| Cont. Grade
29B? D-10R 12.0 5.8 | 8.6 Cont. Grade
32 D-10R 3.0 8.5 123.1| Cont. Grade
34 " D-I0R 8.0 | 133[31.1] Cont. Grade |
38 D-10R g 6.8 123.9| Cont. Grade
38A D-10R 10 2941564 Sump
38R D-10R 10 29.4 1593 Sump
40 D-10R. g 6.8 129.0{ Cont. Grade
40A D-10R 10 8.4 0.0 Sump
41 D-10R 20 1091 6.6 | Cont. Grade
43 D-10R , 8 5.8 |28.4| Cont. Grade
44 D-10R 10 3.5 | 7.9 Cont. Grade
560 D-10R 4.0 1.1 | 3.9 | Cont. Grade
560A3 D-10R 5 0.0 } 0.0 Sump
5608 ° D-10R 15 0.0 | 0.0 Sump
560C° D-10R 68, | 8.9 0.0 Sump
560D D-10R 4 1.9 |11.6| Cont. Grade
561 - D-10R 10.0 1.9 | 1.3 | Cont. Grade
562 D-10R, 10.0 7.7 [23.2] Cont. Grade
564 D-10R 14 14.8 | 0.0 Sump
563 D-10R 10.0 2.8 | 1.7} Cont. Grade

TOTAL - j 222.8]

NOTE:

1. Qi=INTERCEPTED FLOWS, Qb =~ BY.PASS FLOWS.

1. TOBE CONSTRUCTED,
3. 360A-B INTERCEP ALL OF BASIN 1.
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100 Year Storm

Curb and Gutter Capacity

C&G CAP

inlet No|Q X-SLOPE |Manning's "n'|DEPTH [SPREAD
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APPENDIX H:
Inlet Capacities: with Pond Improvements
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100 Year Storm

Curb and Gutter Capacity

CaG CAP

Inlet No|Q SLOPE |X-SLOPE Manning's "n'|DEPTH ISPREAD
13 21.2 10.044 10.020 0.016 0.3 [17.2
ale! Q027 10 029 L5245 -7 887

QA 123 89.0,0404 500 A O &S 3

(o] =] 25.0 1004 0n? Q045 (-4 T3-6
32— e 5—0-0t5—lo oo 5846 554~
34 80.8 [0.008 |0.020 0.016 0.8 38.2
38 65.2 [0.011 0.020 C.0186 0.7 34.1
40 70.0 10.036 '{0.020 0.018 0.6 279 -
41 30.3 [0.036 |0.020 0.018 Q.4 204 .
43 62.6 {0.050 0.020 “10.0186 0.5 25.1
44 23.2 10.033 0.020 0.018 0.4 18.7
e 56 S0 O UTUTo Uz 1
[aleln! g 24 Q020 aNaLES 53 AT
5851 55 0.033 0.020 0.016 0.2 10.9
562 53.4 |0.033 (0.020 0.016 Q.5 2556
563 2.9 [0.011 |0.020 0.016 0.2 10.6
568 7.7 0.001 0.02¢ * 10.0186 Q.5 23.9
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SYR W/ PONDS IN PLACE

TIME OF RAINFALL
BASIN NOJ AREA | CONCENTRATION | INTENSITY Q
(Ac.) (Tc, MIN.) (in/hr) (cfs)
1A 1.29 18.5 3.15 3.5
2A 0.06 18.5 3.15 0.2
3A 2.06 18.5 3.15 56
AA 0.53 18.5 3.15 1.6
5A 0.84 18.5 3.15 2.3
8A 5.36 18.5 3.15 14,5 |
100 YR W/ PONDS IN PLACE
TIME OF RAINFALL
BASINNO| AREA | CONCENTRATION | INTENSITY Q
(Ac.) (Te, MIN.) (Inhr) (cfs)
1A 1.29 18.5 5.45 6.0
2A 0.06 18.5 545 0.3
3A 2.06 18.5 5.45 9.6
AA 0.59 18.5 5.45 2.8
5A 0.84 18.5 5.45 40
6A 5.36 18.5 5.45 25.1
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CaG CAP 7
7
5 Year Slerm w/Fend )
Curb and Gutier Capacity :
nletNo _|Q [SLOPE XSLoF= [Marning's o IDESTH  |SFREAD
22 7.8 10.027 [0.02 10.015 03 30
32 2.5 [0.01 [0.02 [0.0%3 02 1103
35A 7.7 [0.0704 0.02 [0.G13 0.3 Y
208 16 0.04 0.02 [0o01a 0.1 Fs
380 135 0.054 [0.02 [0.015 02 3z
5500 2.9 0.054 |0.02 10.0%3 102 7 2
10C Year Storm w/ Pond
Curb ana Gutier Capacity
Inlet No  |Q {SLOPE |X-SLLOPE |Manning's "n” [DEPTH  |SPREAD
22 [13.8 10.027 10.020 [0.018 0.3 [15.0
29A [13.9 0.0104 0.02 0.015 0% 153
298 2.8 0.04 0.02 0.015 0.2 35
560 6.0 0.054 0.020 0.015 0.2 103
30D 5.2 0.054 0.020 0.015 02 BE

Page 1
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SYEAR FLOWS

1. Qi=INTERCEPTED FLOWS, Qb= BY.PASS FLOWS.

2. TO BE CONSTRUCTED.

3. 560A-BINTERCEP ALL OF BASTN 1

W/ POND IMPROVEMENTS
INLET NO. TYPE LENGTH| Qi'{ Qb'|CONDITION
() (cfs) | (cfs)
13 D-10R 8.0 3.8 | 8.4} Cont, Grade
23 D-10R 2.0 25 754! Cont. Grade
29 D-10R 60 |104]00 Sump
29A2 D-10R 12.0 4.3 | 2.9 Cont. Grade
29B? D-10R. 12.0 1.2 | 04| Cont. Grade
32 D-10R, | 5.0 1.8 | 0.8 | Cont. Grade |
34 D-10R 8.0 |13.3{31.1] Cont. Grade |
38 D-10R 6 6.8 {23.9| Cont. Grade
384 D-10R 10 294|176 Sump
38B D-10R 10 2941756 Sump
40 D-10R 8 6.8 [29.0| Cont. Grade
40A D-10R 10 8.4 | 0.0 Sump
4] D-10R. 20 10.9 | 6.6 | Cont. Grads
43 D-10R 8 5.8 [28.4| Cont. Grads |
44 D-10R 10 5.5 | 7.9 | Cont. Grade
360 D-10R 4.0 0.8 | 2.7 | Cont. Grade
560A3 D-10R 5 0.0 [ 0.0 Sump
560B3 D-10R 15 0.0 | 0.0 Sump
560C° D-10R. 6 8.9 | 0.0 Sump
560D D-10R 4 0.6 | 2.3 | Cont. Grade
561 D-i0R 10.0 1.9 | 1.3 | Cont. Grade
562 D-10R 10.0 7.7 (232 Cont. Grade
564 D-10R 14 148 ] 0.0 Sump
568 D-10R 100 | 2.8 | 1.7] Cont. Grade
TOTAL ' | [1783] ]
NOTE:

—_—
£

D AN
Q
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100 YEAR FLOWS

INLET CAP 100YR W POND

N

W/ PROPOSED PONDS
INLET NO./ TYPE|LENGTH| Qi'] Qb'| CONDITION
{ft) {cfs) [ (cfs)

13 D-10R| 8.0 | 45 [16.1] Cont. Grade
22 D-10R 3.0 3, 9.9 | Cont. Grade
29 [D-10R] 60 1781209 Sump
29A%  |D-10R} 120 7.0 | 6.9 Cont. Grade
29B* |D-10R| 120 | 18 |10 Comt Grade
32 D-10R| 8.0 6.4 |13.5| Cont. Grade
34 D-10R| 8.0 |194161.5] Cont Grade
38 D-10R] 6 11.9 [54.3| Cont. Grade
38A  |D-10R{ 10 |294 330 Sump
383B [D-IOR| 10 [294(380 Sump
40 D-10R| 3 9.1 |60.9] Cont. Grade |
40A |D-10R| 10 145/ 0.0 Sump
41 D-10R 20 15.6 | 14.7| Cont. Grade
43 D-10R 8 8.7 |53.9] Cont. Grade
44 D-10R| 10 6.7 |16.5] Cont. Grade
560 D-10R 4.0 1.1 { 49| Cont. Grade
560A3 |D-10R| 5 0.0 | 0.0 Suiy
560B® |D-10R| 13 0.0 | 0.0 Sump
560C° |D-10R] ¢ 153100 Sump
560D D-10R 4 1.0 { 4.2 | Cont. Grade
561 D-10R| 100 29 | 2.6 | Cont. Grade
562 D-10R| 100 11.2{42.2] Cont. Grade
564 D-10R 14 230|127 sSump
568 D-10R] 100 | 28 [1.7] Cont. Grade

TOTAL | ] [2432] |

NOTE:

1. Qi~ INTERCEFTED FLOWS, Qb ~ BY-PASS FLOWS,
2, TO BE CONSTRUCTED.

3. S60A-B INTERCEP ALL OF BASIY 1,

Page 1
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0
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depth = Oig ik
Fla 3-11 > Q=30 G = 03T L5
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SUMP CONDITION

{MINIMUM WIOTH FROM CURS TG CROWN

OF ROAOWAY =(2")
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O
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- $,=0.0!5 —=—0.08
s SO=O _.’ _
! | l 7
4Q - "
30

el

Q; (OR THE TOTAL GUTTER FLOWS FROM BOTH SIDES OF THE INLET) (cfs)

G Ol 02 03 04 05 06 07 O
dhox, (FT.) 067
AEFEARENCE : lzzard, Carl, f., Report presentsd &t the Annual Meaeting of !

8 0.9

034

he Natlanal
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APPENDIXI:
Drainage Channel and Storm Sewer Calculations
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Channal Sizing
n= 0.02G
C-1C0 | 1 , z W A P a v

Ieis 6] tsce] i | isq. ‘ =) I (x4l | 151 I {fzs) ,
(__\ 01,2 10.3a%F  izg 54121071 12112097 EN]
H 922 1v.c0%) 4119 12.31138.53] 1.g511.73} 5.21
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7 182.3 12.20%]  4j2g | 15313331 Gazi1.32} 5.7 |
L 191.312.50%1 ~ 2[30| TL1115.97] Q.89 {14l 7.2
| 101.7 13.¢C%i ~ ajtal 13111528 ] C.85 138 | 7.7 1

n=| G.020
| 101.2[0332%]  sia0] 253 120.33 1 1.2 1217 9]
Istal1co%t 130 19.5 118,421 1.681.37 | 5.2
191.3 1 1.50%] 41361 153 117.1C 1 G.38]1.71 | 5.0 4
1020 12c0%1  *ac| 152115281 033 l1.51] 5.7 |
103.712.50%]  «id.0( 14c 15621 033 11.33) 7.3
1019 |3.00%) 1307 131 t15.121 c.28(1.47 7.3
I ! | I | i | | f

n= 0.230
182.0 10.59%1 ~ 4001 25.4 120,781 1.22 12537 ] 4.9
161.5 11.c0%] dlaoi 19.511a22) 1.07 12,21 | 5.2 )
101.9 11.50%!  416.0] 5.3 115.90 | 693 f2cs] 8.1 |
19151200381 416.0] 151 [18¢ca 0.94 |1 34 5.7 1
183.5 [2.50%] 4io.0 | 13.5115.34 C.30 |1.86 721
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Charret dizing

= 0.3 }
C-3 ‘ ] ! W A l P f , d i v [ H ! frord raqa I min =nal 2z ) Top '«*ii'.r:f"._%
feis 28 e e lisa =l o ke N | if351 3 It |
23.2 10.50%1 4izg9] g.el1asst o7yl 2.2 0.2l L .z 215
22311.00%1 Wil 71 f11.23l ¢.23i0.3s5 | 2.2 o4 1.1 ] Rl 2038
233103e%] a{:a 3altieord G.37 lo.2z | 4.2 LR L R i3.3 |
239 l2.6e%{ 4i2q] 3.3110.361 Q.34(0.20 | 4.7 | G2 1.1 HEX] i3, !
[ 28312.50%1 <14d| 53010181 0521075 IR RN EX 2.9 |
I 23.313.c0%| di1a] sa) gee| .30 1072 5.4 1.3 T =3 Ty 7]
n= 0.630 T
2335 10.30%| i35 4112301 0.73 11.2¢ 2] ¢z L 3.2 2121
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3.4 12.50%]  slac| 541 3731 033 la.22 } 3.1} 1.9 1.1 1 1.8 | 12.3
29.3123.60%] 4l35] a5 9351] oo 19.73 | 3] 1.2 | 1.1 1.3 | 13.3 1
I ! i ] ] i I I I I | I I
n= Q.Ga0
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25711.50%] afool 8211023 | _0.30]1.0¢] 43| 0.5 1.1 | 2.4 13.8
234 12.00%|  4i6.6] 557 9.4 .57 11.17 4.2 | 0.5 1.1 2.3 1 13.4
28.212.50%] 4(c0| 5.0 s.24 0.54 [1.12 521 o3 1.1} 2.3 18.5
28.713.00%]  4100) 43! 239] - 0531709 550 o9 it 2.2 ] 17.9)




——

Gl

aypred

S

T

o D

L4

b

baerand

e

s

S P

o

heayend

-
5%
TA3LZ 10-2 (Continuel) s
g TY?ICAL ROUGHNESS COEZFFICIENTS 702 opey CEANNILS
Tvze of Chenne! apnd Descrictian Minimunm Nermal Magize=
c Ceoncrete bettom flcat finished
With sidesg cf
1. Dressed stone in mortar 0.015 G.017 0.032¢
2. PRandeom stone in mortar 0.017 0.020 C.024
3. Cement rubple mascnry, 0.015

0.020 0.C24
plastereq

Cement rubble masanry
Dry rubble or riprap

U
o
@}
3%}
(=]

Q

.Q25 0.030
.030 0.0353

()
(=)
{8
o
(o]

d. Gravel bottom with sides of
1. Formed concrete C.017 0.020 0.025
2. Randomn steone in mortar 0.020 0.023 0.025
3. Dry rubble or riprap 0.023 €¢.033 0.035
e. Asphalt
l. Smooth 0.013
2. Rough 0.016
£. Grassed

0.030 0.040 0.030
TABLE 10-3

MAXIMUM PERMIESIBLE DESTEY .
OPEN CHANNEL FLOT VELOCITIES IX EARTE=*

Permissible
- ——._Mean Channel
Soil Tvyopes Velocity
(ft/sec)

Fine Sand (noncolloidal) 2.0 -~
Coarse Sand (noncolloidal) .0
Sandy Leam (noncolloidal) 2.5
Silt Loam (noncolleidal) 3.0
Ordinary Firm Loam 3.5
Silty Clay 3.5
Fine Grdvel 5.0
STLiff Clay (very colloidal) 5.0
Graded, Loam to Cabbles (noncolloidal) 5.0
Graded, Silt to cobbles (colloidal) 5.5
Alluvial Silts (noncolleoidal) 3.5
Alluvial sSilts (colloidal) 5.0
Coarse Gravel (noncolloidal) 6.0
Cobbles and Shingles 5.3
fard Shales and Hard Pans 6.0
Sc¢ft Shales 3.5
S2fL Sandstone 8.0
Sound rock {usu. ignaous or hard melamorphic) 20.0

—-—-_‘—-__ + - 3 .
* These velocities shall be used in canjunction with scour

calculations and as approvad by City/County.
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Channel Slone

0 ~ 5%

5 - 10%

Greater than

10%

25%.
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* For highly erodible soils, decrease permissi

TAZILE 1GC-4
N e

MAIIMUY P2RMISSIBLE VEZLOCITIZS FOR EARTH '

CHANXZLS ¥YITY
VARIED GRASS LIN¥INGZ AND SLOFES

Jooe

% g
{0 @
,I;I

cr 1O Oy

< vt
j=

Ty

bt

L

-
3

i
i
Lo
* =

D
o

Lining

u -
o et
0

—
[

Sodced grass
Bermudagrass

Reed canarygrass
Tall fescue
Kentucky bluegrass
Grass-legume mixtura
Red fescue

Redtop

Sericea lespedeza
Annual lespedeza
Small grains
(temporary)

-

MRS SN0 Tn
wm W LWL,

Scdded drass
Bermudagrass

Reed canarygrass
Tall -fescue .
Kentucky bluegrass
Grass-legume mixture

Ld Wb o s U1 On

Sodded grass

Bermudagrass -
Reed canarygrass

Tall fescue

Xentucky bluegrass

W W LN

ble velocities by

Grass lined channels are dependent upon assurances of

centinuous growth and maintenance of grass.
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