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18-INCHES OF GROWING MEDIA.



  Udell Engineering & Land Surveying, LLC   

63 East Ash Street, Lebanon, OR 97355 

Ph: 541-451-5125  ●  Fax: 541-451-1366 

 

LETTER OF TRANSMITTAL 
 

Date:  March 26, 2024  

 

To:  City of Albany  
    

Attn:  Beth Freelander, Anne Catlin and Aaron Hiemstra  

 

Re:  Submittal for HUD Programmatic Opinion 

 
Project Name: Valor Place Apartments 
 
Address:  2080 Queen Avenue SE  Albany, Oregon 97322 
    
County:  Linn 
 
Assessor:  T 11 S, R 03 W, Section 08DB, Tax Lot 6000 
 
Project Description:  
Linn Benton Housing Authority (LBHA)/Clayton Meadows, LLC 
propose to construct a 30-Unit, affordable housing development 
with associated site, utility and parking lot improvements. 
 
HUD Funding Sources:  HUD-VASH VOUCHERS 
 
Current and Recent Land Uses: 
The parent parcel is currently improved with a 50-unit, three-
story, affordable housing apartment development.  A tentative 
partition was approved by the City of Albany for a 2-parcel land 
partition on January 25, 2024.  The final partition plat is pending 
final approval.  The proposed 30-unit development will be 
constructed on proposed Parcel 1.   
USGS Map:  See attached maps. 



Detailed Survey Map:  
See attached Existing Conditions/Demo Map sheet C101 without 
drone imagery and sheet C102 with drone imagery.  The existing 
trees proposed for removal are noted on the survey. 
 
Habitat Information: 
The site is currently vacant with full grass cover and sparce 
deciduous trees as illustrated on the attached survey.  The native 
soils are noted in the Geotechnical Report as being Concord Silt 
Loam.  The Geotechnical Report also noted that the area of 
proposed Parcel 1 appeared to be a depository for excavated 
materials generated likely from the construction of the existing 
50-unit apartment complex.  There are no existing defined 
drainage features on the subject site.  There are no known or 
documented wetlands on the subject site. 
 
Color Photos: See attached Photos 
 
Aerial Photo:  
As mentioned previously the detailed survey includes a copy with 
drone imagery performed by Udell Engineering and Land 
Surveying, LLC.  
 
Local Stormwater System: 
The City of Albany owned existing stormwater system in the 
project area drains west within Queen Ave. SE for approximately 
¼ mile before it discharges into Periwinkle Creek.  The 
stormwaters then flow in Periwinkle Creek for approximately 1.25 
miles before discharging into the Willamette River.  The local 
stormwater system is not treated prior to discharging into 
Periwinkle Creek nor prior to discharging into the Willamette 
River. 
 



Valor Place Stormwater Treatment: 
The stormwaters generated by the impervious surfaces added 
with the Valor Place Apartment will be treated for both water 
quality and water quantity.   
 
Water Quality:  The stormwaters will be routed through vegetated 
water quality planters or swales that will be designed per the City 
of Albany Standards and sized to treat 50% of a 2-Year, 24-Hour 
storm event.  The sizing was determined by the use of Hydrocad 
Version 10.0 stormwater modeling software utilizing the Santa 
Barbara Unit Hydrograph method.  After interacting with the 
vegetations in the planters or swale the stormwaters will infiltrate 
through the 18-inches of growing media where they will be 
routed to the discharge conveyance piping. 
 
Water Quantity:  The stormwaters generated by the developed 
portion of the site will be routed through a flow control manhole 
that contains restrictive orifices.  The orifices will limit the runoff 
rates for the post construction stormwaters.  The orifice size 
calculated to limit the release rates to the rates of the pre-
development conditions for the 50% of a 2-Year, 2-Year and 5- 
Year 24-Hour storm events was well below the City of Albany 
minimum allowed of 2-inches in diameter.  Therefore, the design 
release rate for the lower end storm events is governed by the 2-
inch minimum orifice size.  A buried stormwater detention system 
is included to store the necessary volume of water to allow the 
orifices to effectively restrict the post development flows to pre-
development rates.   
 
A 50% Drainage Plan is included for illustration. 
 
 
Respectfully, 
 
 
 
Brian Vandetta PE, PLS 
Udell Engineering and Land Surveying, LLC 





EX
IS

TI
NG

 S
IT

E 
CO

VE
RA

GE

C110

DA
TE

:

PR
OJ

EC
T:

DR
AW

N 
BY

:

CH
EC

KE
D 

BY
:

UD
EL

L 
EN

GI
NE

ER
IN

G
AN

D
LA

ND
 S

UR
VE

YI
NG

, L
LC

63
 E

AS
T 

AS
H 

ST
.

LE
BA

NO
N,

 O
RE

GO
N 

97
35

5
(5

41
) 4

51
-5

12
5 

PH
.

(5
41

) 4
51

-1
36

6 
FA

X

VA
LO

R 
PL

AC
E 

AP
AR

TM
EN

TS
20

80
 Q

UE
EN

 A
VE

 S
E

AL
BA

NY
, O

RE
GO

N

CL
IE

NT
:

LB
HA

/
CL

AY
TO

N 
M

EA
DO

W
S 

LL
C

12
50

 S
E 

QU
EE

N 
AV

E
AL

BA
NY

, O
RE

GO
N 

97
32

2

M
AR

CH
 8

, 2
02

4

23
-0

78
 L

BH
A 

QU
EE

N 
AV

E

BS
V,

 M
LM

BS
V

SCALE:  SEE  BARSCALE

PLAN REVISIONS DATE

Sheet

N

E

Y

ET

U

L

J

IGR E
S

E

R ISI N

9OREGON

12 1 9

51041PE
G EE

R

8

A L
O N

SRD P FO E

RENEWAL JUNE 30, 2024

B R I A N  V A N D E T T A

20'0

1 INCH

VALOR PLACE
EXISTING PERVIOUS
AREA = 27,741 SF

VALOR PLACE
EXISTING IMPERVIOUS
SHARED ACCESS DRIVEWAY
AND ADJACENT SIDEWALK
AREA = 5,717 SF

OFFSITE DISTURBANCE AREA
EXISTING IMPERVIOUS
AREA = 1,404 SF

OFFSITE DISTURBANCE AREA
EXISTING PERVIOUS
AREA = 256 SF

VALOR PLACE APARTMENTS
PCSWMP

APPROXIMATE UPSTREAM
EXISTING PERVIOUS
AREA = 4,677 SF

APPROXIMATE UPSTREAM
EXISTING IMPERVIOUS
AREA = 548 SF
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20'0

1 INCH

OFFSITE DISTURBANCE AREA
REPLACED IMPERVIOUS
AREA = 1,371 SF (NET REDUCTION 33 SF)

IMPERVIOUS REPLACED
WITH PERVIOUS AREA
AREA = 151 SF

PROPOSED
BASIN #4

IMPERVIOUS PARKING
AREA = 7,003 SF

PROPOSED
BASIN #4

IMPERVIOUS ROOFS
AREA = 5,496 SF

WATER QUALITY PLANTER #4
TREATING:
IMPERVIOUS PARKING ONSITE = 7,003 SF
IMPERVIOUS PARKING OFFSITE = 1,371 SF
IMPERVIOUS ROOF = 5,496 SF

PEAK TREATMENT FLOW = 0.091 CFS
VOLUME TREATED = 1,439 CF
PEAK VOLUME STORED = 172 CF
STORAGE VOLUME AVAILABLE = 275 CF
% OF VOLUME CAPACITY USED = 62.6%

COMMUNITY GARDEN
PERVIOUS CONCRETE OR
PERVIOUS PAVERS
NO TREATMENT REQUIRED
AREA = 614 SF

WATER QUALITY SWALE #3
TREATING:
IMPERVIOUS SIDEWALK = 635 SF

PEAK TREATMENT FLOW = 0.004 CFS
VOLUME TREATED = 65.9 CF
PEAK VOLUME STORED = 6 CF
STORAGE VOLUME AVAILABLE = 33 CF
% OF VOLUME CAPACITY USED = 18.2%

PROPOSED
BASIN #1

IMPERVIOUS ROOFS
AREA = 2,080 SF

PROPOSED
BASIN #2

IMPERVIOUS ROOFS
AREA = 2,633 SF

WATER QUALITY PLANTER #2
TREATING:
IMPERVIOUS ROOF = 2,633 SF

PEAK TREATMENT FLOW = 0.017 CFS
VOLUME TREATED = 273.2 CF
PEAK VOLUME STORED = 40 CF
STORAGE VOLUME AVAILABLE = 59 CF
% OF VOLUME CAPACITY USED = 67.8%

WATER QUALITY PLANTER #1
TREATING:
IMPERVIOUS ROOF = 2,080 SF

PEAK TREATMENT FLOW = 0.014 CFS
VOLUME TREATED = 215.8 CF
PEAK VOLUME STORED = 27 CF
STORAGE VOLUME AVAILABLE = 53.6 CF
% OF VOLUME CAPACITY USED = 50.4%

(P) PEDESTRIAN SIDEWALK
PERVIOUS CONCRETE OR
PERVIOUS PAVER STONES
AREA = 160 SF

VALOR PLACE APARTMENTS
PCSWMP

(P) PEDESTRIAN SIDEWALK
PERVIOUS CONCRETE OR
PERVIOUS PAVER STONES
AREA = 96 SF

(P) PEDESTRIAN SIDEWALK
PERVIOUS CONCRETE OR
PERVIOUS PAVER STONES
AREA = 77 SF

MAP HATCH LEGEND:
BASIN #1 IMPERVIOUS AREA.  THIS AREA IS TREATED FOR
STORMWATER QUALITY BY WQ PLANTER #1.

BASIN #2 IMPERVIOUS AREA.  THIS AREA IS TREATED FOR
STORMWATER QUALITY BY WQ PLANTER #2.

BASIN #3 IMPERVIOUS AREA.  THIS AREA IS TREATED FOR
STORMWATER QUALITY BY WQ SWALE #3.

BASIN #4 ONSITE IMPERVIOUS AREA.  THIS AREA IS TREATED
FOR STORMWATER QUALITY BY WQ PLANTER #4.

BASIN #4 OFFSITE IMPERVIOUS AREA.  THIS AREA IS TREATED
FOR STORMWATER QUALITY BY WQ PLANTER #4.

ISOLATED PEDESTRIAN TRAFFIC AREAS THAT WILL BE
CONSTRUCTED WITH PERVIOUS CONCRETE OR PERVIOUS
PAVER STONES.  NO STORMWATER TREATMENT REQUIRED.

LANDSCAPE AREAS.  NO STORMWATER TREATMENT REQUIRED.

STORMWATER FLOW CONTROL SUMMARY  (2-INCH DIA. ORIFICE CONTROLS)

W/UPSTREAM NEIGHBOR
STORM EVENT PRE-DEVELOPMENT PRE-DEVELOPMENT POST-DEVELOPMENT VOLUME STORED   VOLUME AVAILABLE

RELEASE RATE (CFS) RELEASE RATE (CFS) RELEASE RATE (CFS)          (CF) (CF)

  50% OF 2-YR       0.006 0.008       0.038      3 877

        2-YR       0.076        0.098 0.120   267 877

        5-YR       0.107        0.137 0.132   421 877

       10-YR       0.154        0.195 0.188   587 877

       25-YR       0.211       0.265 0.233   779 877

(P) BURIED STORMWATER
DETENTION SYSTEM.
CAPACITY = 877 CF.

14.0'

(P) DISCHARGE INTO CITY
OF ALBANY'S PUBLIC PIPED
STORM DRAINAGE SYSTEM.

(E) CITY OF ALBANY PUBLIC PIPED STORM
DRAINAGE SYSTEM FLOWS WEST
(APPROXIMATELY 0.25 MILES) IN QUEEN
AVE. SE AND DISCHARGES INTO PERIWINKLE
CREEK JUST WEST OF GEARY STREET.

PERIWINKLE CREEK THEN FLOWS
NORTHERLY APPROXIMATELY 1.25 MILES
BEFORE ITS CONFLUENCE WITH THE
WILLAMETTE RIVER.

LID TREATMENT SUMMARY:
100% OF THE DEVELOPMENT'S IMPERVIOUS SURFACES WILL BE EFFECTIVELY TREATED FOR WATER QUALITY OF THE
WATER QUALITY STORM EVENT EQUALING 50% OF THE 2-YR, 24 HOUR STORM EVENT.

THE SITE EXISTING SOILS ARE VERY POUR DRAINING WITH TESTED INFILTRATION RATES OF APPROXIMATELY 0.2
IN/HOUR.  LANDSCAPE AREAS WILL RECEIVE A SOIL AMENDMENT TO INCREASE THIS INFILTRATION RATE SO THAT 100%
OF THE WATER QUALITY STORM EVENT WILL INFILTRATE THE LANDSCAPED AREAS, THUS HAVING THEM ACT AS GRASSY
FILTER STRIPS BUT RECEIVING NO RUN-OFF FROM ADJACENT IMPERVIOUS SURFACES.

LID MAINTENANCE SUMMARY:
RESPONSIBLE PARTY: DONNA HOLT, EXECUTIVE DIRECTOR

LINN-BENTON HOUSING AUTHORITY
541-918-7314
donna@l-bha.org

PERVIOUS CONCRETE/PAVER STONES:  ANNUAL MAINTENANCE SCHEDULE.

SUMMER:  MAKE NOTED STRUCTURAL REPAIRS.
FALL: VACUUM SWEEP SURFACE.
WINTER: MONITOR INFILTRATION RATES.
SPRING: VACUUM SWEEP.
ALL SEASONS: MANUALLY WEED OR TORCH WEEDS AS NECESSARY.  NO PESTICIDE APPLICATIONS.

WATER QUALITY PLANTERS AND SWALE:  ANNUAL MAINTENANCE SCHEDULE.

SUMMER: MAKE STRUCTURAL REPAIRS, CLEAN OVERFLOW STRUCTURES AND REMOVE WEED BUILD UP.
FALL: REPLANT EXPOSED SOILS AND REPLACE DEAD PLANTS.  REMOVE SEDIMENT BUILD UP AND PLANT DEBRIS.
WINTER: MONITOR INFILTRATION RATES.  CLEAN GUTTERS AND DOWNSPOUTS THAT DRAIN TO FACILITY.
SPRING: REMOVE SEDIMENT BUILD UP AND PLANT DEBRIS.  REPLANT EXPOSED SOIL AREAS.
ALL SEASONS: WEED AS NECESSARY.

PCSWMP WAS PREPARED BY: BRIAN VANDETTA PE, PLS
UDELL ENGINEERING AND LAND SURVEYING, LLC
541-451-5125
brian@udelleng.com

SITE DESIGN CONSTRAINTS:
THE SITE INCLUDES THE FOLLOWING CONSTRAINTS THAT AFFECTED THE DESIGN OR CHOICE
OF TREATMENT FOR WATER QUALITY OR WATER QUANTITY.

THE CITY OF ALBANY STANDARDS DICTATE AN ABOVE GROUND DETENTION POND BE
SETBACK 10 FEET FROM A BUILDING FOUNDATION AND 20 FEET FROM A PROPERTY LINE.
THUS, ELIMINATING THE USE OF THE OPENSPACE TO THE EAST OF THE BUILDING FOR AN
ABOVE GROUND DETENTION POND.  THEREFORE, A BURIED SYSTEM WAS SELECTED.

THERE IS AN EXISTING PUBLIC UTILITY EASEMENT, A PRIVATE ACCESS AND UTILITY
EASEMENT ALONG WITH ASSOCIATED BURIED UTILITIES TO THE WEST OF THE BUILDING
AND EAST OF THE SHARED ACCESS DRIVEWAY.  SEE THE ATTACHED DETAILED SURVEY FOR
FURTHER ILLUSTRATION.  THIS CONSTRAINT PREVENTED THE OPENSPACE WEST OF THE
BUILDING FROM BEING UTILIZED FOR EITHER STORMWATER QUALITY OR QUANTITY
TREATMENT AREAS.

THE SITE HAS NATIVE AND PLACED SOILS THAT ARE VERY LOW IN INFILTRATION VALUE.
THEREFORE THE WATER QUALITY PLANTERS AND SWALE ARE DESIGNED WITH A
PERFORATED UNDERDRAIN TO CAPTURE THE FILTERED STORMWATERS AND TRANSPORT
THEM TO THE CONVEYANCE SYSTEM IF THEY DO NOT INFILTRATE THE NATIVE SOILS.

APPROXIMATE UPSTREAM
EXISTING PERVIOUS
AREA = 4,677 SF

APPROXIMATE UPSTREAM
EXISTING IMPERVIOUS
AREA = 548 SF

PROPOSED
BASIN #3

IMPERVIOUS SIDEWALK
AREA = 635 SF
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Sheet

THIS PLAN SET IS FOR
PLANNING PURPOSES ONLY.

NOT TO BE USED FOR
CONSTRUCTION.

20'0

1 INCH

ATTENTION
CONTRACTOR SHALL POTHOLE EXISTING

UTILITIES PRIOR TO BEGINNING CONSTRUCTION.
REPORT FINDINGS TO ENGINEER.

DOWNSPOUT NOTE:
CONNECT ALL ROOF DRAIN DOWNSPOUTS TO PIPED STORM
DRAIN SYSTEM WITH MANUFACTURED FITTING PER CURRENT
STATE OF OREGON PLUMBING SPECIALTY CODE.

THIS IS AN ENGINEERED STORM
DRAINAGE SYSTEM.

SEE SHEET C 301
PRELIMINARY DRAINAGE
PLAN NORTH

SEE SHEET C 302
PRELIMINARY DRAINAGE
PLAN SOUTH
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SCALE:  SEE  BARSCALE
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Sheet

THIS PLAN SET IS FOR
PLANNING PURPOSES ONLY.

NOT TO BE USED FOR
CONSTRUCTION.

10'0

1 INCH

ATTENTION
CONTRACTOR SHALL POTHOLE EXISTING

UTILITIES PRIOR TO BEGINNING CONSTRUCTION.
REPORT FINDINGS TO ENGINEER.

DOWNSPOUT NOTE:
CONNECT ALL ROOF DRAIN DOWNSPOUTS TO PIPED STORM
DRAIN SYSTEM WITH MANUFACTURED FITTING PER CURRENT
STATE OF OREGON PLUMBING SPECIALTY CODE.

THIS IS AN ENGINEERED STORM
DRAINAGE SYSTEM.

STORM DRAIN NOTES

INSTALL 6" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

1

INSTALL 8" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

INSTALL 4" PRIVATE PVC DOUBLE PERFORATED STORM PIPE
WITH TRACER WIRE PER CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.

INSTALL 8" PRIVATE PVC TRIPLE PERFORATED STORM PIPE
WITH TRACER WIRE AND OPEN GRADED ROCK FOR
STORMWATER DETENTION PER CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.  SEE DETAIL

CONSTRUCT WATER QUALITY PLANTER WITH IMPERMEABLE
LINER PER CITY OF ALBANY STANDARDS AND DETAIL

CONSTRUCT WATER QUALITY PLANTER (NO LINER) PER
CITY OF ALBANY STANDARDS AND DETAIL

INSTALL PRIVATE 4" ATRIUM OVERFLOW PER CITY OF
ALBANY STANDARDS AND CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.

INSTALL PRIVATE STEEL CATCH BASIN PER DETAIL

INSTALL PRIVATE 24" DIAMETER STORM MANHOLE PER
DETAIL

INSTALL 4" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

INSTALL PRIVATE 48" DIAMETER CONCRETE FLOW
CONTROL STORM DRAIN MANHOLE PER DETAIL

INSTALL DRAINAGE CURB OPENING PER DETAIL

INSTALL PRIVATE CLEAN-OUT PER CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.

CONNECT TO EXISTING PUBLIC CURB INLET.  CORE DRILL TO
ACCEPT A NEW 8" DIAMETER PIPE.  GROUT VOIDS WITH
NON-SHRINK GROUT.

1
C601

2
C601

1
C600

3
C601

2

3

4

5

6

7

8

9

10

11

12

13

14

15

INSTALL PRIVATE 24" DIAMETER BEEHIVE OVERFLOW PER
CITY OF ALBANY STANDARDS AND CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.  SEE DETAIL

6
C600

4
C600

3
C600

CONSTRUCT WATER QUALITY SWALE (NO LINER) PER
CITY OF ALBANY STANDARDS AND DETAIL 5

C600

16

2
C600

EXTEND 4" PRIVATE STORM TO WITHIN 5.0' OF BUILDING FOR
ROOF DOWNSPOUT CONNECTION.  SEE ARCHITECTURAL
PLANS FOR CONTINUATION.

17

INSTALL PRIVATE 18-INCH POLY LANDSCAPE AREA DRAIN TO
CAPTURE YARD SURFACE DRAINAGE PER CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.

18

1
NEW 8" IE 220.10'

SEE DETAIL 1/C303
FOR WATER QUALITY
PLANTER BLOW-UP.

5
45 L.F.
S = 0.40%

2
RIM: 225.5±
8" IE 220.28' OUT
8" IE 220.33' IN
4" IE 221.40' IN

5
195.5 L.F.
S = 0.40%

3
72 L.F.
S = 1.0%

17

17

3
52 L.F.
S = 1.0%

3.00'

17 5.00' 10.50'

(P) LANDSCAPE WALL
18-28" ± TALL

(P) LANDSCAPE WALL
18-28" ± TALL

18
RIM: 224.8'±
4" IE 223.67'

3
8 L.F.
S = 1.0% MIN.

18
RIM: 225.0'±
4" IE 223.67' 18

RIM: 223.4'±
4" IE 222.57'
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SCALE:  SEE  BARSCALE

PLAN REVISIONS DATE

Sheet

THIS PLAN SET IS FOR
PLANNING PURPOSES ONLY.

NOT TO BE USED FOR
CONSTRUCTION.

10'0

1 INCH

ATTENTION
CONTRACTOR SHALL POTHOLE EXISTING

UTILITIES PRIOR TO BEGINNING CONSTRUCTION.
REPORT FINDINGS TO ENGINEER.

DOWNSPOUT NOTE:
CONNECT ALL ROOF DRAIN DOWNSPOUTS TO PIPED STORM
DRAIN SYSTEM WITH MANUFACTURED FITTING PER CURRENT
STATE OF OREGON PLUMBING SPECIALTY CODE.

THIS IS AN ENGINEERED STORM
DRAINAGE SYSTEM.

STORM DRAIN NOTES

INSTALL 6" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

1

INSTALL 8" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

INSTALL 4" PRIVATE PVC DOUBLE PERFORATED STORM PIPE
WITH TRACER WIRE PER CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.

INSTALL 8" PRIVATE PVC TRIPLE PERFORATED STORM PIPE
WITH TRACER WIRE AND OPEN GRADED ROCK FOR
STORMWATER DETENTION PER CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.  SEE DETAIL

CONSTRUCT WATER QUALITY PLANTER WITH IMPERMEABLE
LINER PER CITY OF ALBANY STANDARDS AND DETAIL

CONSTRUCT WATER QUALITY PLANTER (NO LINER) PER
CITY OF ALBANY STANDARDS AND DETAIL

INSTALL PRIVATE 4" ATRIUM OVERFLOW PER CITY OF
ALBANY STANDARDS AND CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.

INSTALL PRIVATE STEEL CATCH BASIN PER DETAIL

INSTALL PRIVATE 24" DIAMETER STORM MANHOLE PER
DETAIL

INSTALL 4" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

INSTALL PRIVATE 48" DIAMETER CONCRETE FLOW
CONTROL STORM DRAIN MANHOLE PER DETAIL

INSTALL DRAINAGE CURB OPENING PER DETAIL

INSTALL PRIVATE CLEAN-OUT PER CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.

CONNECT TO EXISTING PUBLIC CURB INLET.  CORE DRILL TO
ACCEPT A NEW 8" DIAMETER PIPE.  GROUT VOIDS WITH
NON-SHRINK GROUT.

1
C601

2
C601

1
C600

3
C601

2

3

4

5

6

7

8

9

10

11

12

13

14

15

INSTALL PRIVATE 24" DIAMETER BEEHIVE OVERFLOW PER
CITY OF ALBANY STANDARDS AND CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.  SEE DETAIL

6
C600

4
C600

3
C600

CONSTRUCT WATER QUALITY SWALE (NO LINER) PER
CITY OF ALBANY STANDARDS AND DETAIL 5

C600

16

2
C600

EXTEND 4" PRIVATE STORM TO WITHIN 5.0' OF BUILDING FOR
ROOF DOWNSPOUT CONNECTION.  SEE ARCHITECTURAL
PLANS FOR CONTINUATION.

17

INSTALL PRIVATE 18-INCH POLY LANDSCAPE AREA DRAIN TO
CAPTURE YARD SURFACE DRAINAGE PER CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.

18

SEE DETAIL 2/C303
FOR WATER QUALITY
SWALE BLOW-UP.

5
195.5 L.F.
S = 0.40%

3
20 L.F.
S = 1.0%

17

(P) LANDSCAPE WALL
18-28" ± TALL

SEE DETAIL 3/C303
FOR WATER QUALITY
PLANTER BLOW-UP.

3
61 L.F.
S = 1.0%

17

17

14
RIM: 225.5'±
8" IE 221.03' OUT
8" IE 221.08' IN

14RIM: 225.6'±
8" IE 221.44' OUT789 L.F.

S = 0.40%

14.00'

87.00'

UNDERGROUND DETENTION
ROCK CHAMBER 45% VOIDS

18
RIM: 225.0'±
4" IE 223.67' OUT

3
32.5 L.F.
S = 1.0%

13
RIM: 224.85'
4" IE 224.16'

3
20.0 L.F.
S = 1.0%

13
RIM: 225.15'
4" IE 224.05'

4
90.0 L.F.
S = 0.50%

1717

17

17

17

3
61 L.F.
S = 1.0%

3.42'

3
60 L.F.
S = 1.0%

18
RIM: 223.4'±
4" IE 222.57'
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SCALE:  SEE  BARSCALE
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THIS PLAN SET IS FOR
PLANNING PURPOSES ONLY.

NOT TO BE USED FOR
CONSTRUCTION.

3'0

1 INCH

STORM DRAIN NOTES

INSTALL 6" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

1

INSTALL 8" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

INSTALL 4" PRIVATE PVC DOUBLE PERFORATED STORM PIPE
WITH TRACER WIRE PER CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.

INSTALL 8" PRIVATE PVC TRIPLE PERFORATED STORM PIPE
WITH TRACER WIRE AND OPEN GRADED ROCK FOR
STORMWATER DETENTION PER CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.  SEE DETAIL

CONSTRUCT WATER QUALITY PLANTER WITH IMPERMEABLE
LINER PER CITY OF ALBANY STANDARDS AND DETAIL

CONSTRUCT WATER QUALITY PLANTER (NO LINER) PER
CITY OF ALBANY STANDARDS AND DETAIL

INSTALL PRIVATE 4" ATRIUM OVERFLOW PER CITY OF
ALBANY STANDARDS AND CURRENT STATE OF OREGON
PLUMBING SPECIALTY CODE.

INSTALL PRIVATE STEEL CATCH BASIN PER DETAIL

INSTALL PRIVATE 24" DIAMETER STORM MANHOLE PER
DETAIL

INSTALL 4" PRIVATE PVC STORM PIPE WITH TRACER WIRE PER
CURRENT STATE OF OREGON PLUMBING SPECIALTY CODE.

INSTALL PRIVATE 48" DIAMETER CONCRETE FLOW
CONTROL STORM DRAIN MANHOLE PER DETAIL

INSTALL DRAINAGE CURB OPENING PER DETAIL

INSTALL PRIVATE CLEAN-OUT PER CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.

CONNECT TO EXISTING PUBLIC CURB INLET.  CORE DRILL TO
ACCEPT A NEW 8" DIAMETER PIPE.  GROUT VOIDS WITH
NON-SHRINK GROUT.

1
C601

2
C601

1
C600

3
C601

2

3

4

5

6

7

8

9

10

11

12

13

14

15

INSTALL PRIVATE 24" DIAMETER BEEHIVE OVERFLOW PER
CITY OF ALBANY STANDARDS AND CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.  SEE DETAIL

6
C600

4
C600

3
C600

CONSTRUCT WATER QUALITY SWALE (NO LINER) PER
CITY OF ALBANY STANDARDS AND DETAIL 5

C600

16

2
C600

EXTEND 4" PRIVATE STORM TO WITHIN 5.0' OF BUILDING FOR
ROOF DOWNSPOUT CONNECTION.  SEE ARCHITECTURAL
PLANS FOR CONTINUATION.

17

INSTALL PRIVATE 18-INCH POLY LANDSCAPE AREA DRAIN TO
CAPTURE YARD SURFACE DRAINAGE PER CURRENT STATE OF
OREGON PLUMBING SPECIALTY CODE.

18

8
WQ PLANTER #1
TOP WALL 225.50'
TOP SOIL 224.00'
WQ PONDING ELEV. 224.34'

11
RIM: 224.50'

3
9.0 L.F.
S = 1.0% MIN.

2
RIM: 225.5'±
8" IE 220.28' OUT
8" IE 220.33' IN
4" IE 221.40' IN

6
4" IE 221.50'

17

4" IE 224.25'

4.00'

20.00'

3
7.0 L.F.
S = 1.0% MIN.

11
RIM: 224.50'

8
WQ PLANTER #2
TOP WALL 225.50'
TOP SOIL 224.00'
WQ PONDING ELEV. 224.46'

6
4" IE 221.50'

17

4" IE 224.25'

2.00' 2.00'

20.00'

4.00'

10
WQ SWALE #3
LOW TOP BANK: 225.97'
TOP SOIL 225.16'
WQ PONDING ELEV. 225.38'

3 H:1 V

3 
H:

1 
V

3 H:1 V

3 H:1 V

WQ PONDING: 225.38'

11
RIM: 225.66'

3
7.5 L.F.
S = 1.0% MIN.

17

6
4" IE 222.87'

4" IE 223.83'

6" IE 223.60'

9
WQ PLANTER #4
TOP WALL: 225.35'-225.81'
TOP SOIL 223.50'
WQ PONDING ELEV. 223.83'

11
RIM: 223.83'
8" IE 221.11' OUT
4" IE 221.21' IN

6
4" IE 221.21'

4" IE 223.83'

17

15
GT 224.85'

3.00' VALLEY GUTTER

(P) GUARDRAIL

(P) GUARDRAIL

NTS
WATER QUALITY PLANTER #1 AND #2 DETAILING1

C303

NTS
WATER QUALITY SWALE #3 DETAILING2

C303 NTS
WATER QUALITY PLANTER #4 DETAILING3

C303
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SCALE:  SEE  BARSCALE

PLAN REVISIONS DATE

Sheet

THIS PLAN SET IS FOR
PLANNING PURPOSES ONLY.

NOT TO BE USED FOR
CONSTRUCTION.

NTSC600
2 DETENTION SYSTEM TYPICAL SECTION

14.0'

1.60'

2.0% 2.0%

PRIVATE 8" PVC
TRIPLE PERFORATED
STORM PIPE

BACKFILL AROUND 8" PERFORATED
PIPE WITH 2" OPEN GRADED
CRUSHED ROCK CONTAINING
MINIMUM 45% VOIDS

4" MIN.

48"

8" x 8" TEE

RIM: 225.5'±

NTSC600
1 FLOW CONTROL MANHOLE

1" STAINLESS STEEL
STRAP W/ RED HEAD
ANCHORS

8" OVERFLOW
ELEV = 222.60'

OUTLET 8" IE 220.28'

MANUFACTURED CAP
WITH 2.0" ORIFICE

MANUFACTURED CAP
WITH 2.0"DIA.  ORIFICE

4" DOWNTURNED BEND

INLET 8" IE 220.33'

SUMP: 218.78'

4" IE 222.00'

DESIGNER INFORMATION

1. WIRE ROPE BETWEEN 1/8"-3/16" DIAMETER,
STAINLESS STEEL, 7 STRANDS OF 19 WIRES.

12"

4-INCHES

WIRE ROPE (SEE DESIGNER
INFORMATION NOTE 1)

RIM ELEVATION
PER PLAN

TOP OF STORMWATER
FACILITY TOPSOIL

#4 REBAR U-BOLT

BEEHIVE GRATE

24" ROUND CONCRETE
STRUCTURE OR
APPROVED POLY
EQUIVALENT.

TROWELED,
WATERTIGHT
FINISH

24"

OUTLET PIPE
AS SPECIFIED

BEEHIVE OVERFLOW CATCH BASIN
NTS

6
C600

4" PERFORATED
UNDERDRAIN

BEEHIVE OVERFLOW STRUCTURE
PER DETAIL THIS SHEET

EXISTING SUBGRADE

NTS

SWALE PLANTING:  THE SWALES SHALL BE
PLANTED PER STANDARDS IN THE CITY OF
ALBANY ENGINEERING STORMWATER
STANDARDS.

SWALE SOIL AMENDMENT:  THE GROWING
MEDIUM SHALL BE AN AMENDED SOIL PER THE
STANDARDS IN THE CITY OF ALBANY
ENGINEERING STORMWATER STANDARDS.

18"

3"

9"

GRAVEL LENS

DRAIN ROCK

VEGETATED
PLANTINGS

6"

16-22"

6" MIN.

6" BENCH
FOR CURB

CONSTRUCTION

TYPICAL VEGETATED WATER QUALITY PLANTER
PARKING AREA PLANTER SECTION

36" CURB

36" CURB

AMENDED SOILS

4
C600

BASEROCK

PARKING LOT ASPHALT

28" MAX.

SIDEWALK

BASEROCK

4" PERFORATED
UNDERDRAIN

WATER QUALITY
PONDING DEPTH

NTS

GROWING
MEDIUM

AMENDED
SOIL

OVERFLOW

12" DRAIN ROCK DRAIN
ROCK

18"

EXISTING
SUBGRADE

2" OVERFLOW

SEE PLAN
WIDTH VARIES
FLAT BOTTOM

SEPARATION

3 TYPICAL WATER QUALITY PLANTER CROSS SECTION W/ WALL
C600

UNDERDRAIN

FABRIC

18" GROWING
MEDIUM

LANDSCAPE WALL PER PLAN

30 MIL IMPERMEABLE LINER

LANDSCAPE WALL PER PLAN

SWALE PLANTING:  THE SWALES SHALL BE
PLANTED PER STANDARDS IN THE CITY OF
ALBANY ENGINEERING STORMWATER
STANDARDS.

SWALE SOIL AMENDMENT:  THE GROWING
MEDIUM SHALL BE AN AMENDED SOIL PER THE
STANDARDS IN THE CITY OF ALBANY
ENGINEERING STORMWATER STANDARDS.

NTS
TYPICAL VEGETATED
WATER QUALITY SWALE SECTION

DISCHARGE 

18" MIN. GROWING
MEDIUM

12" DEEP (1-1/2" - 3/4")
CLEAN CRUSHED
DRAIN ROCK

PERFORATED
DRAIN PIPE

DRAIN ROCK

EXISTING SUBGRADE

3 MAX
1

3 MAX
1

AMENDED SOILS

ATRIUM OVERFLOW TO CONVEYANCE
PER PLANS.

C600
5

WATER QUALITY DEPTH

NON-WOVEN GEOTEXTILE
FILTER FABRIC

SWALE PLANTING:  THE SWALES SHALL BE
PLANTED PER STANDARDS IN THE CITY OF
ALBANY ENGINEERING STORMWATER
STANDARDS.

SWALE SOIL AMENDMENT:  THE GROWING
MEDIUM SHALL BE AN AMENDED SOIL PER THE
STANDARDS IN THE CITY OF ALBANY
ENGINEERING STORMWATER STANDARDS.
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SCALE:  SEE  BARSCALE

PLAN REVISIONS DATE

Sheet

THIS PLAN SET IS FOR
PLANNING PURPOSES ONLY.

NOT TO BE USED FOR
CONSTRUCTION.

BB

SECTION A-A

16" STRAIGHT CURB
0.5' KNOCK-OUT

6" DEPTH OF 2" TO 4"
ROUND DRAIN ROCK

SLOPE
VARIES

6" CURB TRANSITION6" CURB TRANSITION
6"  REVEAL 6"  REVEAL

SECTION B-B

36" CURB
W/6" REVEAL

6" DEPTH OF 2" TO 4"
ROUND DRAIN ROCK

CURB DRAIN OUTLET DETAIL

COMPACTED SUBGRADE

3.0' CURB
 OPENING

36" x 36" SPLASH PAD

3.0'

NTSC601
3 DRAINAGE CURB OPENING DETAILS

ASPHALT

BASE ROCK

MINIMUM BEDDING
6" OF 3/4"-0"

ELEVEVATION
INVERT 

OUTLET PIPE

SLOPESLOPE

NOTES

1. THIS DRAWING PROVIDES BASIC REQUIREMENTS FOR PRIVATE CATCH
BASIN CONSTRUCTION IN COMPLIANCE WITH SECTION 1408 OF THE
UNIFORM PLUMBING CODE.

2. THE ABOVE DETAIL APPLIES FOR STEEL CATCH BASINS.  CONCRETE IS ALSO
AN APPROVED MATERIAL.  SEE INTERNATIONAL CODE FOR DETAILS.

3. GRATES SHALL BE MADE OF APPROVED MATERIALS AND SHALL BE CAPABLE
OF SUPPORTING THE ANTICIPATED LOAD.  GRATE TO BE DESIGNED TO
PREVENT BICYCLE WHEELS AND TIRES FROM BECOMING ENTRAPPED.

12"

24" SQUARE

24" MIN.

FERNCO COUPLER
W/GASKET AS

REQ'D WELDED METAL TRAP
W/ HINGED CLEAN-OUT

3" 3/4"-0"  CRUSHED ROCK
COMPACTED TO  95%%%
PER  ASTM D-698

12" WIDE x 8" THICK
CONCRETE COLLAR

NTSC601
1 24" STEEL CATCH BASIN

BENCH SLOPE 1:12

EXTEND PIPE INTO MANHOLE
AND GROUT SMOOTH

MANHOLE FRAME AND RISERS
SHALL BE SEALED WITH

PREFORMED PLASTIC OR RUBBER
GASKET TO FORM A WATERTIGHT

SEAL. FOR A STORM SYSTEM
MANHOLE, NON SHRINK GROUT

MAY BE USED

24" CLASS III T&G PIPE

MANHOLE BASE POURED
AGAINST UNDISTURBED

MATERIAL

SHAPE CHANNEL TO MATCH
BOTTOM HALF OF PIPE

AT SPRING LINE OF PIPE,
EXTEND CHANNEL UP TO
CROWN LINE ON 12:1
BATTER

NOTES:

1. ALL CONCRETE SHALL BE COMMERCIAL GRADE CONCRETE OF 4,000 PSI
MINIMUM AT 28 DAYS.

2. CHANNELS SHALL BE CONSTRUCTED TO PROVIDE SMOOTH SLOPES AND RADII
TO OUTLET.

3. PIPE CONNECTIONS SHALL BE GROUTED WITH NON-SHRINK GROUT.

TRAFFIC RATED H-20 LOADING
SUBURBAN MANHOLE COVER AND FRAME

NTS
24" STORM DRAIN MANHOLE2

C601

12" PIPE (MAX.)

NOM. 2.0'

3" MAX

3" MIN

6" MIN

2" MIN

6" MIN



1S

NW 1/4 Building

2S

NE 1/4 Building

3P

WQ Planter #1

4P

WQ Planter #2

5S

SW 1/4 Building

6S

SE 1/4 Building

7S

Parking Area

9P

WQ Planter #4

10S

East Patio Sidewalk

11P

WQ Planter #3

12S

Landscape Area

13P

Underground Detention

 Storage

14S

Neighboring Property

 NE

Routing Diagram for 23-078 LBHA Valor Place Apt Post Dev Model
Prepared by Udell Engineering and Land Surveying, LLC,  Printed 3/6/2024

HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 2HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

4,245 74 >75% Grass cover, Good, HSG C  (12S)

4,677 80 >75% Grass cover, Good, HSG D  (14S)

7,003 99 Paved parking, HSG D  (7S)

1,371 99 REPLACED PARKING, HSG D  (7S)

10,209 99 Roofs, HSG D  (1S, 2S, 5S, 6S)

548 98 Roofs, HSG D  (14S)

635 99 Unconnected pavement, HSG D  (10S)



23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 3HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

0 HSG A

0 HSG B

4,245 HSG C 12S

24,443 HSG D 1S, 2S, 5S, 6S, 7S, 10S, 14S

0 Other
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

0 0 4,245 4,677 0 8,922 >75% Grass 

cover, Good

0 0 0 7,003 0 7,003 Paved parking

0 0 0 1,371 0 1,371 REPLACED 

PARKING

0 0 0 10,757 0 10,757 Roofs

0 0 0 635 0 635 Unconnected 

pavement
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,080 sf   100.00% Impervious   Runoff Depth=1.131"Subcatchment 1S: NW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.014 cfs  196 cf

Runoff Area=2,633 sf   100.00% Impervious   Runoff Depth=1.131"Subcatchment 2S: NE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.017 cfs  248 cf

Peak Elev=224.34'  Storage=27 cf   Inflow=0.014 cfs  196 cfPond 3P: WQ Planter #1
   Outflow=0.004 cfs  196 cf

Peak Elev=224.46'  Storage=40 cf   Inflow=0.017 cfs  248 cfPond 4P: WQ Planter #2
   Outflow=0.004 cfs  248 cf

Runoff Area=2,901 sf   100.00% Impervious   Runoff Depth=1.131"Subcatchment 5S: SW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.019 cfs  274 cf

Runoff Area=2,595 sf   100.00% Impervious   Runoff Depth=1.131"Subcatchment 6S: SE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.017 cfs  245 cf

Runoff Area=8,374 sf   100.00% Impervious   Runoff Depth=1.131"Subcatchment 7S: Parking Area
   Tc=5.0 min   CN=0/99   Runoff=0.055 cfs  790 cf

Peak Elev=223.81'  Storage=172 cf   Inflow=0.091 cfs  1,308 cfPond 9P: WQ Planter #4
   Outflow=0.025 cfs  1,308 cf

Runoff Area=635 sf   100.00% Impervious   Runoff Depth=1.131"Subcatchment 10S: East Patio Sidewalk
   Tc=5.0 min   CN=0/99   Runoff=0.004 cfs  60 cf

Peak Elev=225.38'  Storage=6 cf   Inflow=0.004 cfs  60 cfPond 11P: WQ Planter #3
   Outflow=0.002 cfs  60 cf

Runoff Area=4,245 sf   0.00% Impervious   Runoff Depth=0.073"Subcatchment 12S: Landscape Area
   Flow Length=20'   Slope=0.0250 '/'   Tc=4.1 min   CN=74/0   Runoff=0.001 cfs  26 cf

Peak Elev=221.11'  Storage=3 cf   Inflow=0.038 cfs  1,951 cfPond 13P: Underground Detention Storage
   Outflow=0.038 cfs  1,951 cf

Runoff Area=5,225 sf   10.49% Impervious   Runoff Depth=0.261"Subcatchment 14S: Neighboring Property 
   Flow Length=50'   Slope=0.0050 '/'   Tc=16.2 min   CN=80/98   Runoff=0.003 cfs  114 cf
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Summary for Subcatchment 1S: NW 1/4 Building

Runoff = 0.014 cfs @ 7.90 hrs,  Volume= 196 cf,  Depth= 1.131"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

* 2,080 99 Roofs, HSG D

2,080 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: NW 1/4 Building

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0

Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=2,080 sf

Runoff Volume=196 cf

Runoff Depth=1.131"

Tc=5.0 min

CN=0/99

0.014 cfs
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Summary for Subcatchment 2S: NE 1/4 Building

Runoff = 0.017 cfs @ 7.90 hrs,  Volume= 248 cf,  Depth= 1.131"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

* 2,633 99 Roofs, HSG D

2,633 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: NE 1/4 Building

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0

Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=2,633 sf

Runoff Volume=248 cf

Runoff Depth=1.131"

Tc=5.0 min

CN=0/99

0.017 cfs
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Summary for Pond 3P: WQ Planter #1

Inflow Area = 2,080 sf,100.00% Impervious,  Inflow Depth = 1.131"    for  50% of 2 Year event
Inflow = 0.014 cfs @ 7.90 hrs,  Volume= 196 cf
Outflow = 0.004 cfs @ 7.10 hrs,  Volume= 196 cf,  Atten= 73%,  Lag= 0.0 min
Primary = 0.004 cfs @ 7.10 hrs,  Volume= 196 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 224.34' @ 9.25 hrs   Surf.Area= 80 sf   Storage= 27 cf

Plug-Flow detention time= 42.4 min calculated for 196 cf (100% of inflow)
Center-of-Mass det. time= 42.4 min ( 716.0 - 673.6 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 120 cf 4.00'W x 20.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.004 cfs @ 7.10 hrs  HW=224.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  ( Controls 0.000 cfs)

Pond 3P: WQ Planter #1

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=2,080 sf

Peak Elev=224.34'

Storage=27 cf

0.014 cfs

0.004 cfs
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Summary for Pond 4P: WQ Planter #2

Inflow Area = 2,633 sf,100.00% Impervious,  Inflow Depth = 1.131"    for  50% of 2 Year event
Inflow = 0.017 cfs @ 7.90 hrs,  Volume= 248 cf
Outflow = 0.004 cfs @ 6.30 hrs,  Volume= 248 cf,  Atten= 77%,  Lag= 0.0 min
Primary = 0.004 cfs @ 6.30 hrs,  Volume= 248 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 224.46' @ 9.80 hrs   Surf.Area= 88 sf   Storage= 40 cf

Plug-Flow detention time= 67.3 min calculated for 248 cf (100% of inflow)
Center-of-Mass det. time= 67.2 min ( 740.9 - 673.6 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 132 cf 4.00'W x 22.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.004 cfs @ 6.30 hrs  HW=224.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  ( Controls 0.000 cfs)

Pond 4P: WQ Planter #2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2,633 sf

Peak Elev=224.46'

Storage=40 cf

0.017 cfs

0.004 cfs
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Summary for Subcatchment 5S: SW 1/4 Building

Runoff = 0.019 cfs @ 7.90 hrs,  Volume= 274 cf,  Depth= 1.131"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

* 2,901 99 Roofs, HSG D

2,901 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=2,901 sf

Runoff Volume=274 cf

Runoff Depth=1.131"

Tc=5.0 min

CN=0/99

0.019 cfs
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Summary for Subcatchment 6S: SE 1/4 Building

Runoff = 0.017 cfs @ 7.90 hrs,  Volume= 245 cf,  Depth= 1.131"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

* 2,595 99 Roofs, HSG D

2,595 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: SE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=2,595 sf

Runoff Volume=245 cf

Runoff Depth=1.131"

Tc=5.0 min

CN=0/99

0.017 cfs
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Summary for Subcatchment 7S: Parking Area

Runoff = 0.055 cfs @ 7.90 hrs,  Volume= 790 cf,  Depth= 1.131"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

* 7,003 99 Paved parking, HSG D
* 1,371 99 REPLACED PARKING, HSG D

8,374 99 Weighted Average
8,374 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Parking Area

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=8,374 sf

Runoff Volume=790 cf

Runoff Depth=1.131"

Tc=5.0 min

CN=0/99

0.055 cfs
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Summary for Pond 9P: WQ Planter #4

Inflow Area = 13,870 sf,100.00% Impervious,  Inflow Depth = 1.131"    for  50% of 2 Year event
Inflow = 0.091 cfs @ 7.90 hrs,  Volume= 1,308 cf
Outflow = 0.025 cfs @ 7.15 hrs,  Volume= 1,308 cf,  Atten= 72%,  Lag= 0.0 min
Primary = 0.025 cfs @ 7.15 hrs,  Volume= 1,308 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 223.81' @ 9.19 hrs   Surf.Area= 550 sf   Storage= 172 cf

Plug-Flow detention time= 36.9 min calculated for 1,308 cf (100% of inflow)
Center-of-Mass det. time= 36.9 min ( 710.5 - 673.6 )

Volume Invert Avail.Storage Storage Description

#1 223.50' 550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

223.50 550 0 0
224.50 550 550 550

Device Routing     Invert Outlet Devices

#1 Primary 223.50' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 223.86' 24.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.025 cfs @ 7.15 hrs  HW=223.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.025 cfs)
2=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 9P: WQ Planter #4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,870 sf

Peak Elev=223.81'

Storage=172 cf

0.091 cfs
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Summary for Subcatchment 10S: East Patio Sidewalk

Runoff = 0.004 cfs @ 7.90 hrs,  Volume= 60 cf,  Depth= 1.131"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

* 635 99 Unconnected pavement, HSG D

635 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Developed Impervious

Subcatchment 10S: East Patio Sidewalk

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=635 sf

Runoff Volume=60 cf

Runoff Depth=1.131"

Tc=5.0 min

CN=0/99

0.004 cfs



Type IA 24-hr  50% of 2 Year Rainfall=1.245"23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 16HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 11P: WQ Planter #3

Inflow Area = 635 sf,100.00% Impervious,  Inflow Depth = 1.131"    for  50% of 2 Year event
Inflow = 0.004 cfs @ 7.90 hrs,  Volume= 60 cf
Outflow = 0.002 cfs @ 8.44 hrs,  Volume= 60 cf,  Atten= 58%,  Lag= 32.3 min
Primary = 0.002 cfs @ 8.44 hrs,  Volume= 60 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.38' @ 8.44 hrs   Surf.Area= 37 sf   Storage= 6 cf

Plug-Flow detention time= 18.5 min calculated for 60 cf (100% of inflow)
Center-of-Mass det. time= 18.5 min ( 692.1 - 673.6 )

Volume Invert Avail.Storage Storage Description

#1 225.16' 33 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

225.16 21 0 0 21
225.83 84 33 33 86

Device Routing     Invert Outlet Devices

#1 Primary 225.16' 2.000 in/hr Exfiltration over Wetted area   
#2 Primary 225.66' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.002 cfs @ 8.44 hrs  HW=225.38'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.002 cfs)
2=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 11P: WQ Planter #3

Inflow
Primary
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Inflow Area=635 sf

Peak Elev=225.38'

Storage=6 cf
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0.002 cfs
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Summary for Subcatchment 12S: Landscape Area

Runoff = 0.001 cfs @ 20.00 hrs,  Volume= 26 cf,  Depth= 0.073"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

4,245 74 >75% Grass cover, Good, HSG C

4,245 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 20 0.0250 0.08 Sheet Flow, Developed Landscape Area
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 12S: Landscape Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=4,245 sf

Runoff Volume=26 cf

Runoff Depth=0.073"

Flow Length=20'

Slope=0.0250 '/'

Tc=4.1 min

CN=74/0

0.001 cfs
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Summary for Pond 13P: Underground Detention Storage

Inflow Area = 28,688 sf, 68.90% Impervious,  Inflow Depth = 0.816"    for  50% of 2 Year event
Inflow = 0.038 cfs @ 8.06 hrs,  Volume= 1,951 cf
Outflow = 0.038 cfs @ 8.10 hrs,  Volume= 1,951 cf,  Atten= 0%,  Lag= 2.1 min
Primary = 0.038 cfs @ 8.10 hrs,  Volume= 1,951 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 221.11' @ 8.10 hrs   Surf.Area= 1,218 sf   Storage= 3 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.5 min ( 730.4 - 728.8 )

Volume Invert Avail.Storage Storage Description

#1 221.10' 877 cf 14.00'W x 87.00'L x 1.60'H Prismatoid
1,949 cf Overall  x 45.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 220.28' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 222.00' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.095 cfs @ 8.10 hrs  HW=221.11'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.095 cfs @ 4.38 fps)
2=Orifice/Grate  ( Controls 0.000 cfs)

Pond 13P: Underground Detention Storage

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=28,688 sf

Peak Elev=221.11'

Storage=3 cf
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Summary for Subcatchment 14S: Neighboring Property NE

Runoff = 0.003 cfs @ 8.04 hrs,  Volume= 114 cf,  Depth= 0.261"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50% of 2 Year Rainfall=1.245"

Area (sf) CN Description

4,677 80 >75% Grass cover, Good, HSG D
548 98 Roofs, HSG D

5,225 82 Weighted Average
4,677 80 89.51% Pervious Area

548 98 10.49% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.2 50 0.0050 0.05 Sheet Flow, Neighbor's Yard
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 14S: Neighboring Property NE

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

50% of 2 Year Rainfall=1.245"

Runoff Area=5,225 sf

Runoff Volume=114 cf

Runoff Depth=0.261"

Flow Length=50'

Slope=0.0050 '/'

Tc=16.2 min

CN=80/98

0.003 cfs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,080 sf   100.00% Impervious   Runoff Depth=2.373"Subcatchment 1S: NW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.028 cfs  411 cf

Runoff Area=2,633 sf   100.00% Impervious   Runoff Depth=2.373"Subcatchment 2S: NE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.036 cfs  521 cf

Peak Elev=225.02'  Storage=82 cf   Inflow=0.028 cfs  411 cfPond 3P: WQ Planter #1
   Outflow=0.016 cfs  411 cf

Peak Elev=225.04'  Storage=92 cf   Inflow=0.036 cfs  521 cfPond 4P: WQ Planter #2
   Outflow=0.036 cfs  521 cf

Runoff Area=2,901 sf   100.00% Impervious   Runoff Depth=2.373"Subcatchment 5S: SW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.039 cfs  574 cf

Runoff Area=2,595 sf   100.00% Impervious   Runoff Depth=2.373"Subcatchment 6S: SE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.035 cfs  513 cf

Runoff Area=8,374 sf   100.00% Impervious   Runoff Depth=2.373"Subcatchment 7S: Parking Area
   Tc=5.0 min   CN=0/99   Runoff=0.113 cfs  1,656 cf

Peak Elev=223.90'  Storage=220 cf   Inflow=0.187 cfs  2,743 cfPond 9P: WQ Planter #4
   Outflow=0.187 cfs  2,743 cf

Runoff Area=635 sf   100.00% Impervious   Runoff Depth=2.373"Subcatchment 10S: East Patio Sidewalk
   Tc=5.0 min   CN=0/99   Runoff=0.009 cfs  126 cf

Peak Elev=225.66'  Storage=20 cf   Inflow=0.009 cfs  126 cfPond 11P: WQ Planter #3
   Outflow=0.003 cfs  126 cf

Runoff Area=4,245 sf   0.00% Impervious   Runoff Depth=0.603"Subcatchment 12S: Landscape Area
   Flow Length=20'   Slope=0.0250 '/'   Tc=4.1 min   CN=74/0   Runoff=0.009 cfs  213 cf

Peak Elev=221.59'  Storage=267 cf   Inflow=0.255 cfs  4,460 cfPond 13P: Underground Detention Storage
   Outflow=0.120 cfs  4,460 cf

Runoff Area=5,225 sf   10.49% Impervious   Runoff Depth=1.027"Subcatchment 14S: Neighboring Property 
   Flow Length=50'   Slope=0.0050 '/'   Tc=16.2 min   CN=80/98   Runoff=0.021 cfs  447 cf
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Summary for Subcatchment 1S: NW 1/4 Building

Runoff = 0.028 cfs @ 7.90 hrs,  Volume= 411 cf,  Depth= 2.373"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

* 2,080 99 Roofs, HSG D

2,080 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: NW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=2,080 sf

Runoff Volume=411 cf

Runoff Depth=2.373"

Tc=5.0 min

CN=0/99

0.028 cfs
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Summary for Subcatchment 2S: NE 1/4 Building

Runoff = 0.036 cfs @ 7.90 hrs,  Volume= 521 cf,  Depth= 2.373"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

* 2,633 99 Roofs, HSG D

2,633 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: NE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=2,633 sf

Runoff Volume=521 cf

Runoff Depth=2.373"

Tc=5.0 min

CN=0/99

0.036 cfs
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Summary for Pond 3P: WQ Planter #1

Inflow Area = 2,080 sf,100.00% Impervious,  Inflow Depth = 2.373"    for  2 Year event
Inflow = 0.028 cfs @ 7.90 hrs,  Volume= 411 cf
Outflow = 0.016 cfs @ 8.26 hrs,  Volume= 411 cf,  Atten= 43%,  Lag= 22.1 min
Primary = 0.016 cfs @ 8.26 hrs,  Volume= 411 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.02' @ 8.26 hrs   Surf.Area= 80 sf   Storage= 82 cf

Plug-Flow detention time= 209.1 min calculated for 411 cf (100% of inflow)
Center-of-Mass det. time= 209.2 min ( 865.0 - 655.8 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 120 cf 4.00'W x 20.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.015 cfs @ 8.26 hrs  HW=225.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.012 cfs @ 0.49 fps)

Pond 3P: WQ Planter #1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2,080 sf

Peak Elev=225.02'

Storage=82 cf

0.028 cfs

0.016 cfs
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Summary for Pond 4P: WQ Planter #2

Inflow Area = 2,633 sf,100.00% Impervious,  Inflow Depth = 2.373"    for  2 Year event
Inflow = 0.036 cfs @ 7.90 hrs,  Volume= 521 cf
Outflow = 0.036 cfs @ 8.02 hrs,  Volume= 521 cf,  Atten= 0%,  Lag= 7.4 min
Primary = 0.036 cfs @ 8.02 hrs,  Volume= 521 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.04' @ 8.02 hrs   Surf.Area= 88 sf   Storage= 92 cf

Plug-Flow detention time= 196.9 min calculated for 520 cf (100% of inflow)
Center-of-Mass det. time= 197.1 min ( 852.9 - 655.8 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 132 cf 4.00'W x 22.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.034 cfs @ 8.02 hrs  HW=225.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.030 cfs @ 0.67 fps)

Pond 4P: WQ Planter #2
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Inflow Area=2,633 sf

Peak Elev=225.04'

Storage=92 cf
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Summary for Subcatchment 5S: SW 1/4 Building

Runoff = 0.039 cfs @ 7.90 hrs,  Volume= 574 cf,  Depth= 2.373"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

* 2,901 99 Roofs, HSG D

2,901 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=2,901 sf

Runoff Volume=574 cf

Runoff Depth=2.373"

Tc=5.0 min

CN=0/99

0.039 cfs
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Summary for Subcatchment 6S: SE 1/4 Building

Runoff = 0.035 cfs @ 7.90 hrs,  Volume= 513 cf,  Depth= 2.373"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

* 2,595 99 Roofs, HSG D

2,595 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: SE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=2,595 sf

Runoff Volume=513 cf

Runoff Depth=2.373"

Tc=5.0 min

CN=0/99

0.035 cfs
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Summary for Subcatchment 7S: Parking Area

Runoff = 0.113 cfs @ 7.90 hrs,  Volume= 1,656 cf,  Depth= 2.373"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

* 7,003 99 Paved parking, HSG D
* 1,371 99 REPLACED PARKING, HSG D

8,374 99 Weighted Average
8,374 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Parking Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=8,374 sf

Runoff Volume=1,656 cf

Runoff Depth=2.373"

Tc=5.0 min

CN=0/99

0.113 cfs
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Summary for Pond 9P: WQ Planter #4

Inflow Area = 13,870 sf,100.00% Impervious,  Inflow Depth = 2.373"    for  2 Year event
Inflow = 0.187 cfs @ 7.90 hrs,  Volume= 2,743 cf
Outflow = 0.187 cfs @ 7.92 hrs,  Volume= 2,743 cf,  Atten= 0%,  Lag= 1.6 min
Primary = 0.187 cfs @ 7.92 hrs,  Volume= 2,743 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 223.90' @ 7.92 hrs   Surf.Area= 550 sf   Storage= 220 cf

Plug-Flow detention time= 68.2 min calculated for 2,739 cf (100% of inflow)
Center-of-Mass det. time= 68.1 min ( 723.9 - 655.8 )

Volume Invert Avail.Storage Storage Description

#1 223.50' 550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

223.50 550 0 0
224.50 550 550 550

Device Routing     Invert Outlet Devices

#1 Primary 223.50' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 223.86' 24.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.187 cfs @ 7.92 hrs  HW=223.90'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.025 cfs)
2=Orifice/Grate  (Weir Controls 0.161 cfs @ 0.65 fps)
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Pond 9P: WQ Planter #4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,870 sf

Peak Elev=223.90'

Storage=220 cf

0.187 cfs0.187 cfs
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Summary for Subcatchment 10S: East Patio Sidewalk

Runoff = 0.009 cfs @ 7.90 hrs,  Volume= 126 cf,  Depth= 2.373"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

* 635 99 Unconnected pavement, HSG D

635 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Developed Impervious

Subcatchment 10S: East Patio Sidewalk

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=635 sf

Runoff Volume=126 cf

Runoff Depth=2.373"

Tc=5.0 min

CN=0/99

0.009 cfs
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Summary for Pond 11P: WQ Planter #3

Inflow Area = 635 sf,100.00% Impervious,  Inflow Depth = 2.373"    for  2 Year event
Inflow = 0.009 cfs @ 7.90 hrs,  Volume= 126 cf
Outflow = 0.003 cfs @ 8.67 hrs,  Volume= 126 cf,  Atten= 63%,  Lag= 46.4 min
Primary = 0.003 cfs @ 8.67 hrs,  Volume= 126 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.66' @ 8.67 hrs   Surf.Area= 64 sf   Storage= 20 cf

Plug-Flow detention time= 56.7 min calculated for 126 cf (100% of inflow)
Center-of-Mass det. time= 56.7 min ( 712.5 - 655.8 )

Volume Invert Avail.Storage Storage Description

#1 225.16' 33 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

225.16 21 0 0 21
225.83 84 33 33 86

Device Routing     Invert Outlet Devices

#1 Primary 225.16' 2.000 in/hr Exfiltration over Wetted area   
#2 Primary 225.66' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.003 cfs @ 8.67 hrs  HW=225.66'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.003 cfs)
2=Orifice/Grate  (Weir Controls 0.000 cfs @ 0.10 fps)
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Pond 11P: WQ Planter #3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=635 sf

Peak Elev=225.66'

Storage=20 cf

0.009 cfs
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Summary for Subcatchment 12S: Landscape Area

Runoff = 0.009 cfs @ 8.00 hrs,  Volume= 213 cf,  Depth= 0.603"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

4,245 74 >75% Grass cover, Good, HSG C

4,245 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 20 0.0250 0.08 Sheet Flow, Developed Landscape Area
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 12S: Landscape Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=4,245 sf

Runoff Volume=213 cf

Runoff Depth=0.603"

Flow Length=20'

Slope=0.0250 '/'

Tc=4.1 min

CN=74/0

0.009 cfs
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Summary for Pond 13P: Underground Detention Storage

Inflow Area = 28,688 sf, 68.90% Impervious,  Inflow Depth = 1.866"    for  2 Year event
Inflow = 0.255 cfs @ 8.00 hrs,  Volume= 4,460 cf
Outflow = 0.120 cfs @ 8.54 hrs,  Volume= 4,460 cf,  Atten= 53%,  Lag= 32.2 min
Primary = 0.120 cfs @ 8.54 hrs,  Volume= 4,460 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 221.59' @ 8.54 hrs   Surf.Area= 1,218 sf   Storage= 267 cf

Plug-Flow detention time= 8.3 min calculated for 4,454 cf (100% of inflow)
Center-of-Mass det. time= 8.3 min ( 778.4 - 770.0 )

Volume Invert Avail.Storage Storage Description

#1 221.10' 877 cf 14.00'W x 87.00'L x 1.60'H Prismatoid
1,949 cf Overall  x 45.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 220.28' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 222.00' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.120 cfs @ 8.54 hrs  HW=221.59'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.120 cfs @ 5.50 fps)
2=Orifice/Grate  ( Controls 0.000 cfs)

Pond 13P: Underground Detention Storage

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=28,688 sf

Peak Elev=221.59'

Storage=267 cf
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Summary for Subcatchment 14S: Neighboring Property NE

Runoff = 0.021 cfs @ 8.03 hrs,  Volume= 447 cf,  Depth= 1.027"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.490"

Area (sf) CN Description

4,677 80 >75% Grass cover, Good, HSG D
548 98 Roofs, HSG D

5,225 82 Weighted Average
4,677 80 89.51% Pervious Area

548 98 10.49% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.2 50 0.0050 0.05 Sheet Flow, Neighbor's Yard
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 14S: Neighboring Property NE

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.490"

Runoff Area=5,225 sf

Runoff Volume=447 cf

Runoff Depth=1.027"

Flow Length=50'

Slope=0.0050 '/'

Tc=16.2 min

CN=80/98

0.021 cfs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,080 sf   100.00% Impervious   Runoff Depth=2.742"Subcatchment 1S: NW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.032 cfs  475 cf

Runoff Area=2,633 sf   100.00% Impervious   Runoff Depth=2.742"Subcatchment 2S: NE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.041 cfs  602 cf

Peak Elev=225.04'  Storage=83 cf   Inflow=0.032 cfs  475 cfPond 3P: WQ Planter #1
   Outflow=0.032 cfs  475 cf

Peak Elev=225.05'  Storage=92 cf   Inflow=0.041 cfs  602 cfPond 4P: WQ Planter #2
   Outflow=0.041 cfs  602 cf

Runoff Area=2,901 sf   100.00% Impervious   Runoff Depth=2.742"Subcatchment 5S: SW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.045 cfs  663 cf

Runoff Area=2,595 sf   100.00% Impervious   Runoff Depth=2.742"Subcatchment 6S: SE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.040 cfs  593 cf

Runoff Area=8,374 sf   100.00% Impervious   Runoff Depth=2.742"Subcatchment 7S: Parking Area
   Tc=5.0 min   CN=0/99   Runoff=0.130 cfs  1,914 cf

Peak Elev=223.90'  Storage=222 cf   Inflow=0.216 cfs  3,170 cfPond 9P: WQ Planter #4
   Outflow=0.215 cfs  3,170 cf

Runoff Area=635 sf   100.00% Impervious   Runoff Depth=2.742"Subcatchment 10S: East Patio Sidewalk
   Tc=5.0 min   CN=0/99   Runoff=0.010 cfs  145 cf

Peak Elev=225.67'  Storage=21 cf   Inflow=0.010 cfs  145 cfPond 11P: WQ Planter #3
   Outflow=0.008 cfs  145 cf

Runoff Area=4,245 sf   0.00% Impervious   Runoff Depth=0.821"Subcatchment 12S: Landscape Area
   Flow Length=20'   Slope=0.0250 '/'   Tc=4.1 min   CN=74/0   Runoff=0.014 cfs  290 cf

Peak Elev=221.87'  Storage=421 cf   Inflow=0.330 cfs  5,249 cfPond 13P: Underground Detention Storage
   Outflow=0.132 cfs  5,249 cf

Runoff Area=5,225 sf   10.49% Impervious   Runoff Depth=1.302"Subcatchment 14S: Neighboring Property 
   Flow Length=50'   Slope=0.0050 '/'   Tc=16.2 min   CN=80/98   Runoff=0.029 cfs  567 cf
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Summary for Subcatchment 1S: NW 1/4 Building

Runoff = 0.032 cfs @ 7.89 hrs,  Volume= 475 cf,  Depth= 2.742"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

* 2,080 99 Roofs, HSG D

2,080 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: NW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=2,080 sf

Runoff Volume=475 cf

Runoff Depth=2.742"

Tc=5.0 min

CN=0/99

0.032 cfs
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Summary for Subcatchment 2S: NE 1/4 Building

Runoff = 0.041 cfs @ 7.89 hrs,  Volume= 602 cf,  Depth= 2.742"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

* 2,633 99 Roofs, HSG D

2,633 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: NE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=2,633 sf

Runoff Volume=602 cf

Runoff Depth=2.742"

Tc=5.0 min

CN=0/99

0.041 cfs
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Summary for Pond 3P: WQ Planter #1

Inflow Area = 2,080 sf,100.00% Impervious,  Inflow Depth = 2.742"    for  5 Year event
Inflow = 0.032 cfs @ 7.89 hrs,  Volume= 475 cf
Outflow = 0.032 cfs @ 8.01 hrs,  Volume= 475 cf,  Atten= 0%,  Lag= 6.9 min
Primary = 0.032 cfs @ 8.01 hrs,  Volume= 475 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.04' @ 8.01 hrs   Surf.Area= 80 sf   Storage= 83 cf

Plug-Flow detention time= 196.5 min calculated for 475 cf (100% of inflow)
Center-of-Mass det. time= 196.5 min ( 849.7 - 653.2 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 120 cf 4.00'W x 20.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.031 cfs @ 8.01 hrs  HW=225.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.028 cfs @ 0.66 fps)

Pond 3P: WQ Planter #1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2,080 sf

Peak Elev=225.04'

Storage=83 cf

0.032 cfs0.032 cfs
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Summary for Pond 4P: WQ Planter #2

Inflow Area = 2,633 sf,100.00% Impervious,  Inflow Depth = 2.742"    for  5 Year event
Inflow = 0.041 cfs @ 7.89 hrs,  Volume= 602 cf
Outflow = 0.041 cfs @ 7.92 hrs,  Volume= 602 cf,  Atten= 0%,  Lag= 1.4 min
Primary = 0.041 cfs @ 7.92 hrs,  Volume= 602 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.05' @ 7.92 hrs   Surf.Area= 88 sf   Storage= 92 cf

Plug-Flow detention time= 181.5 min calculated for 601 cf (100% of inflow)
Center-of-Mass det. time= 181.7 min ( 834.9 - 653.2 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 132 cf 4.00'W x 22.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.041 cfs @ 7.92 hrs  HW=225.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.037 cfs @ 0.72 fps)

Pond 4P: WQ Planter #2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2,633 sf

Peak Elev=225.05'

Storage=92 cf

0.041 cfs0.041 cfs



Type IA 24-hr  5 Year Rainfall=2.860"23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 42HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: SW 1/4 Building

Runoff = 0.045 cfs @ 7.89 hrs,  Volume= 663 cf,  Depth= 2.742"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

* 2,901 99 Roofs, HSG D

2,901 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=2,901 sf

Runoff Volume=663 cf

Runoff Depth=2.742"

Tc=5.0 min

CN=0/99

0.045 cfs
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Summary for Subcatchment 6S: SE 1/4 Building

Runoff = 0.040 cfs @ 7.89 hrs,  Volume= 593 cf,  Depth= 2.742"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

* 2,595 99 Roofs, HSG D

2,595 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: SE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=2,595 sf

Runoff Volume=593 cf

Runoff Depth=2.742"

Tc=5.0 min

CN=0/99

0.040 cfs
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Summary for Subcatchment 7S: Parking Area

Runoff = 0.130 cfs @ 7.89 hrs,  Volume= 1,914 cf,  Depth= 2.742"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

* 7,003 99 Paved parking, HSG D
* 1,371 99 REPLACED PARKING, HSG D

8,374 99 Weighted Average
8,374 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Parking Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=8,374 sf

Runoff Volume=1,914 cf

Runoff Depth=2.742"

Tc=5.0 min

CN=0/99

0.130 cfs
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Summary for Pond 9P: WQ Planter #4

Inflow Area = 13,870 sf,100.00% Impervious,  Inflow Depth = 2.742"    for  5 Year event
Inflow = 0.216 cfs @ 7.89 hrs,  Volume= 3,170 cf
Outflow = 0.215 cfs @ 7.92 hrs,  Volume= 3,170 cf,  Atten= 0%,  Lag= 1.4 min
Primary = 0.215 cfs @ 7.92 hrs,  Volume= 3,170 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 223.90' @ 7.92 hrs   Surf.Area= 550 sf   Storage= 222 cf

Plug-Flow detention time= 68.5 min calculated for 3,165 cf (100% of inflow)
Center-of-Mass det. time= 68.5 min ( 721.7 - 653.2 )

Volume Invert Avail.Storage Storage Description

#1 223.50' 550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

223.50 550 0 0
224.50 550 550 550

Device Routing     Invert Outlet Devices

#1 Primary 223.50' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 223.86' 24.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.214 cfs @ 7.92 hrs  HW=223.90'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.025 cfs)
2=Orifice/Grate  (Weir Controls 0.189 cfs @ 0.68 fps)
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Pond 9P: WQ Planter #4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,870 sf

Peak Elev=223.90'

Storage=222 cf

0.216 cfs0.215 cfs
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Summary for Subcatchment 10S: East Patio Sidewalk

Runoff = 0.010 cfs @ 7.89 hrs,  Volume= 145 cf,  Depth= 2.742"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

* 635 99 Unconnected pavement, HSG D

635 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Developed Impervious

Subcatchment 10S: East Patio Sidewalk

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=635 sf

Runoff Volume=145 cf

Runoff Depth=2.742"

Tc=5.0 min

CN=0/99

0.010 cfs
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Summary for Pond 11P: WQ Planter #3

Inflow Area = 635 sf,100.00% Impervious,  Inflow Depth = 2.742"    for  5 Year event
Inflow = 0.010 cfs @ 7.89 hrs,  Volume= 145 cf
Outflow = 0.008 cfs @ 8.10 hrs,  Volume= 145 cf,  Atten= 19%,  Lag= 12.3 min
Primary = 0.008 cfs @ 8.10 hrs,  Volume= 145 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.67' @ 8.10 hrs   Surf.Area= 65 sf   Storage= 21 cf

Plug-Flow detention time= 60.8 min calculated for 145 cf (100% of inflow)
Center-of-Mass det. time= 60.7 min ( 713.9 - 653.2 )

Volume Invert Avail.Storage Storage Description

#1 225.16' 33 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

225.16 21 0 0 21
225.83 84 33 33 86

Device Routing     Invert Outlet Devices

#1 Primary 225.16' 2.000 in/hr Exfiltration over Wetted area   
#2 Primary 225.66' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.008 cfs @ 8.10 hrs  HW=225.67'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.003 cfs)
2=Orifice/Grate  (Weir Controls 0.005 cfs @ 0.36 fps)



Type IA 24-hr  5 Year Rainfall=2.860"23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 49HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Pond 11P: WQ Planter #3

Inflow
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Hydrograph
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Inflow Area=635 sf

Peak Elev=225.67'

Storage=21 cf
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Summary for Subcatchment 12S: Landscape Area

Runoff = 0.014 cfs @ 7.99 hrs,  Volume= 290 cf,  Depth= 0.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

4,245 74 >75% Grass cover, Good, HSG C

4,245 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 20 0.0250 0.08 Sheet Flow, Developed Landscape Area
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 12S: Landscape Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=4,245 sf

Runoff Volume=290 cf

Runoff Depth=0.821"

Flow Length=20'

Slope=0.0250 '/'

Tc=4.1 min

CN=74/0

0.014 cfs
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Summary for Pond 13P: Underground Detention Storage

Inflow Area = 28,688 sf, 68.90% Impervious,  Inflow Depth = 2.196"    for  5 Year event
Inflow = 0.330 cfs @ 7.99 hrs,  Volume= 5,249 cf
Outflow = 0.132 cfs @ 8.76 hrs,  Volume= 5,249 cf,  Atten= 60%,  Lag= 46.7 min
Primary = 0.132 cfs @ 8.76 hrs,  Volume= 5,249 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 221.87' @ 8.76 hrs   Surf.Area= 1,218 sf   Storage= 421 cf

Plug-Flow detention time= 13.7 min calculated for 5,241 cf (100% of inflow)
Center-of-Mass det. time= 13.7 min ( 778.1 - 764.5 )

Volume Invert Avail.Storage Storage Description

#1 221.10' 877 cf 14.00'W x 87.00'L x 1.60'H Prismatoid
1,949 cf Overall  x 45.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 220.28' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 222.00' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.132 cfs @ 8.76 hrs  HW=221.87'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.132 cfs @ 6.07 fps)
2=Orifice/Grate  ( Controls 0.000 cfs)

Pond 13P: Underground Detention Storage

Inflow
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Hydrograph
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Inflow Area=28,688 sf

Peak Elev=221.87'

Storage=421 cf
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Summary for Subcatchment 14S: Neighboring Property NE

Runoff = 0.029 cfs @ 8.03 hrs,  Volume= 567 cf,  Depth= 1.302"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Year Rainfall=2.860"

Area (sf) CN Description

4,677 80 >75% Grass cover, Good, HSG D
548 98 Roofs, HSG D

5,225 82 Weighted Average
4,677 80 89.51% Pervious Area

548 98 10.49% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.2 50 0.0050 0.05 Sheet Flow, Neighbor's Yard
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 14S: Neighboring Property NE

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 Year Rainfall=2.860"

Runoff Area=5,225 sf

Runoff Volume=567 cf

Runoff Depth=1.302"

Flow Length=50'

Slope=0.0050 '/'

Tc=16.2 min

CN=80/98

0.029 cfs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,080 sf   100.00% Impervious   Runoff Depth=3.252"Subcatchment 1S: NW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.038 cfs  564 cf

Runoff Area=2,633 sf   100.00% Impervious   Runoff Depth=3.252"Subcatchment 2S: NE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.048 cfs  713 cf

Peak Elev=225.05'  Storage=84 cf   Inflow=0.038 cfs  564 cfPond 3P: WQ Planter #1
   Outflow=0.038 cfs  564 cf

Peak Elev=225.05'  Storage=93 cf   Inflow=0.048 cfs  713 cfPond 4P: WQ Planter #2
   Outflow=0.048 cfs  713 cf

Runoff Area=2,901 sf   100.00% Impervious   Runoff Depth=3.252"Subcatchment 5S: SW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.053 cfs  786 cf

Runoff Area=2,595 sf   100.00% Impervious   Runoff Depth=3.252"Subcatchment 6S: SE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.048 cfs  703 cf

Runoff Area=8,374 sf   100.00% Impervious   Runoff Depth=3.252"Subcatchment 7S: Parking Area
   Tc=5.0 min   CN=0/99   Runoff=0.154 cfs  2,269 cf

Peak Elev=223.91'  Storage=225 cf   Inflow=0.255 cfs  3,758 cfPond 9P: WQ Planter #4
   Outflow=0.254 cfs  3,758 cf

Runoff Area=635 sf   100.00% Impervious   Runoff Depth=3.252"Subcatchment 10S: East Patio Sidewalk
   Tc=5.0 min   CN=0/99   Runoff=0.012 cfs  172 cf

Peak Elev=225.68'  Storage=21 cf   Inflow=0.012 cfs  172 cfPond 11P: WQ Planter #3
   Outflow=0.012 cfs  172 cf

Runoff Area=4,245 sf   0.00% Impervious   Runoff Depth=1.151"Subcatchment 12S: Landscape Area
   Flow Length=20'   Slope=0.0250 '/'   Tc=4.1 min   CN=74/0   Runoff=0.022 cfs  407 cf

Peak Elev=222.17'  Storage=587 cf   Inflow=0.411 cfs  6,356 cfPond 13P: Underground Detention Storage
   Outflow=0.188 cfs  6,356 cf

Runoff Area=5,225 sf   10.49% Impervious   Runoff Depth=1.702"Subcatchment 14S: Neighboring Property 
   Flow Length=50'   Slope=0.0050 '/'   Tc=16.2 min   CN=80/98   Runoff=0.040 cfs  741 cf
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Summary for Subcatchment 1S: NW 1/4 Building

Runoff = 0.038 cfs @ 7.89 hrs,  Volume= 564 cf,  Depth= 3.252"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

* 2,080 99 Roofs, HSG D

2,080 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: NW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=2,080 sf

Runoff Volume=564 cf

Runoff Depth=3.252"

Tc=5.0 min

CN=0/99

0.038 cfs
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Summary for Subcatchment 2S: NE 1/4 Building

Runoff = 0.048 cfs @ 7.89 hrs,  Volume= 713 cf,  Depth= 3.252"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

* 2,633 99 Roofs, HSG D

2,633 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: NE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=2,633 sf

Runoff Volume=713 cf

Runoff Depth=3.252"

Tc=5.0 min

CN=0/99

0.048 cfs
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Summary for Pond 3P: WQ Planter #1

Inflow Area = 2,080 sf,100.00% Impervious,  Inflow Depth = 3.252"    for  10 Year event
Inflow = 0.038 cfs @ 7.89 hrs,  Volume= 564 cf
Outflow = 0.038 cfs @ 7.92 hrs,  Volume= 564 cf,  Atten= 0%,  Lag= 1.3 min
Primary = 0.038 cfs @ 7.92 hrs,  Volume= 564 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.05' @ 7.92 hrs   Surf.Area= 80 sf   Storage= 84 cf

Plug-Flow detention time= 178.6 min calculated for 564 cf (100% of inflow)
Center-of-Mass det. time= 178.6 min ( 829.0 - 650.4 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 120 cf 4.00'W x 20.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.038 cfs @ 7.92 hrs  HW=225.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.034 cfs @ 0.70 fps)

Pond 3P: WQ Planter #1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2,080 sf

Peak Elev=225.05'

Storage=84 cf
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Summary for Pond 4P: WQ Planter #2

Inflow Area = 2,633 sf,100.00% Impervious,  Inflow Depth = 3.252"    for  10 Year event
Inflow = 0.048 cfs @ 7.89 hrs,  Volume= 713 cf
Outflow = 0.048 cfs @ 7.91 hrs,  Volume= 713 cf,  Atten= 0%,  Lag= 1.2 min
Primary = 0.048 cfs @ 7.91 hrs,  Volume= 713 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.05' @ 7.91 hrs   Surf.Area= 88 sf   Storage= 93 cf

Plug-Flow detention time= 162.0 min calculated for 712 cf (100% of inflow)
Center-of-Mass det. time= 162.3 min ( 812.7 - 650.4 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 132 cf 4.00'W x 22.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.048 cfs @ 7.91 hrs  HW=225.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.044 cfs @ 0.77 fps)

Pond 4P: WQ Planter #2

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=2,633 sf

Peak Elev=225.05'

Storage=93 cf
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Summary for Subcatchment 5S: SW 1/4 Building

Runoff = 0.053 cfs @ 7.89 hrs,  Volume= 786 cf,  Depth= 3.252"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

* 2,901 99 Roofs, HSG D

2,901 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=2,901 sf

Runoff Volume=786 cf

Runoff Depth=3.252"

Tc=5.0 min

CN=0/99

0.053 cfs
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Summary for Subcatchment 6S: SE 1/4 Building

Runoff = 0.048 cfs @ 7.89 hrs,  Volume= 703 cf,  Depth= 3.252"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

* 2,595 99 Roofs, HSG D

2,595 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: SE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=2,595 sf

Runoff Volume=703 cf

Runoff Depth=3.252"

Tc=5.0 min

CN=0/99

0.048 cfs
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Summary for Subcatchment 7S: Parking Area

Runoff = 0.154 cfs @ 7.89 hrs,  Volume= 2,269 cf,  Depth= 3.252"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

* 7,003 99 Paved parking, HSG D
* 1,371 99 REPLACED PARKING, HSG D

8,374 99 Weighted Average
8,374 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Parking Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=8,374 sf

Runoff Volume=2,269 cf

Runoff Depth=3.252"

Tc=5.0 min

CN=0/99

0.154 cfs
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Summary for Pond 9P: WQ Planter #4

Inflow Area = 13,870 sf,100.00% Impervious,  Inflow Depth = 3.252"    for  10 Year event
Inflow = 0.255 cfs @ 7.89 hrs,  Volume= 3,758 cf
Outflow = 0.254 cfs @ 7.92 hrs,  Volume= 3,758 cf,  Atten= 0%,  Lag= 1.4 min
Primary = 0.254 cfs @ 7.92 hrs,  Volume= 3,758 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 223.91' @ 7.92 hrs   Surf.Area= 550 sf   Storage= 225 cf

Plug-Flow detention time= 65.0 min calculated for 3,758 cf (100% of inflow)
Center-of-Mass det. time= 65.0 min ( 715.5 - 650.4 )

Volume Invert Avail.Storage Storage Description

#1 223.50' 550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

223.50 550 0 0
224.50 550 550 550

Device Routing     Invert Outlet Devices

#1 Primary 223.50' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 223.86' 24.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.254 cfs @ 7.92 hrs  HW=223.91'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.025 cfs)
2=Orifice/Grate  (Weir Controls 0.228 cfs @ 0.73 fps)
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Pond 9P: WQ Planter #4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,870 sf

Peak Elev=223.91'

Storage=225 cf
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Summary for Subcatchment 10S: East Patio Sidewalk

Runoff = 0.012 cfs @ 7.89 hrs,  Volume= 172 cf,  Depth= 3.252"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

* 635 99 Unconnected pavement, HSG D

635 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Developed Impervious

Subcatchment 10S: East Patio Sidewalk

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=635 sf

Runoff Volume=172 cf

Runoff Depth=3.252"

Tc=5.0 min

CN=0/99

0.012 cfs
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Summary for Pond 11P: WQ Planter #3

Inflow Area = 635 sf,100.00% Impervious,  Inflow Depth = 3.252"    for  10 Year event
Inflow = 0.012 cfs @ 7.89 hrs,  Volume= 172 cf
Outflow = 0.012 cfs @ 7.96 hrs,  Volume= 172 cf,  Atten= 0%,  Lag= 4.0 min
Primary = 0.012 cfs @ 7.96 hrs,  Volume= 172 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.68' @ 7.96 hrs   Surf.Area= 66 sf   Storage= 21 cf

Plug-Flow detention time= 65.7 min calculated for 172 cf (100% of inflow)
Center-of-Mass det. time= 65.6 min ( 716.0 - 650.4 )

Volume Invert Avail.Storage Storage Description

#1 225.16' 33 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

225.16 21 0 0 21
225.83 84 33 33 86

Device Routing     Invert Outlet Devices

#1 Primary 225.16' 2.000 in/hr Exfiltration over Wetted area   
#2 Primary 225.66' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.011 cfs @ 7.96 hrs  HW=225.68'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.003 cfs)
2=Orifice/Grate  (Weir Controls 0.008 cfs @ 0.44 fps)
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Pond 11P: WQ Planter #3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=635 sf

Peak Elev=225.68'

Storage=21 cf
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Summary for Subcatchment 12S: Landscape Area

Runoff = 0.022 cfs @ 7.99 hrs,  Volume= 407 cf,  Depth= 1.151"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

4,245 74 >75% Grass cover, Good, HSG C

4,245 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 20 0.0250 0.08 Sheet Flow, Developed Landscape Area
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 12S: Landscape Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=4,245 sf

Runoff Volume=407 cf

Runoff Depth=1.151"

Flow Length=20'

Slope=0.0250 '/'

Tc=4.1 min

CN=74/0

0.022 cfs



Type IA 24-hr  10 Year Rainfall=3.370"23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 67HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Summary for Pond 13P: Underground Detention Storage

Inflow Area = 28,688 sf, 68.90% Impervious,  Inflow Depth = 2.659"    for  10 Year event
Inflow = 0.411 cfs @ 7.95 hrs,  Volume= 6,356 cf
Outflow = 0.188 cfs @ 8.45 hrs,  Volume= 6,356 cf,  Atten= 54%,  Lag= 30.1 min
Primary = 0.188 cfs @ 8.45 hrs,  Volume= 6,356 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 222.17' @ 8.45 hrs   Surf.Area= 1,218 sf   Storage= 587 cf

Plug-Flow detention time= 18.6 min calculated for 6,356 cf (100% of inflow)
Center-of-Mass det. time= 18.6 min ( 773.8 - 755.2 )

Volume Invert Avail.Storage Storage Description

#1 221.10' 877 cf 14.00'W x 87.00'L x 1.60'H Prismatoid
1,949 cf Overall  x 45.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 220.28' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 222.00' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.188 cfs @ 8.45 hrs  HW=222.17'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.144 cfs @ 6.62 fps)
2=Orifice/Grate  (Orifice Controls 0.043 cfs @ 1.99 fps)

Pond 13P: Underground Detention Storage
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Inflow Area=28,688 sf

Peak Elev=222.17'

Storage=587 cf
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Summary for Subcatchment 14S: Neighboring Property NE

Runoff = 0.040 cfs @ 8.02 hrs,  Volume= 741 cf,  Depth= 1.702"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.370"

Area (sf) CN Description

4,677 80 >75% Grass cover, Good, HSG D
548 98 Roofs, HSG D

5,225 82 Weighted Average
4,677 80 89.51% Pervious Area

548 98 10.49% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.2 50 0.0050 0.05 Sheet Flow, Neighbor's Yard
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 14S: Neighboring Property NE

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.370"

Runoff Area=5,225 sf

Runoff Volume=741 cf

Runoff Depth=1.702"

Flow Length=50'

Slope=0.0050 '/'

Tc=16.2 min

CN=80/98

0.040 cfs
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,080 sf   100.00% Impervious   Runoff Depth=3.821"Subcatchment 1S: NW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.045 cfs  662 cf

Runoff Area=2,633 sf   100.00% Impervious   Runoff Depth=3.821"Subcatchment 2S: NE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.057 cfs  838 cf

Peak Elev=225.05'  Storage=84 cf   Inflow=0.045 cfs  662 cfPond 3P: WQ Planter #1
   Outflow=0.045 cfs  662 cf

Peak Elev=225.06'  Storage=93 cf   Inflow=0.057 cfs  838 cfPond 4P: WQ Planter #2
   Outflow=0.057 cfs  838 cf

Runoff Area=2,901 sf   100.00% Impervious   Runoff Depth=3.821"Subcatchment 5S: SW 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.062 cfs  924 cf

Runoff Area=2,595 sf   100.00% Impervious   Runoff Depth=3.821"Subcatchment 6S: SE 1/4 Building
   Tc=5.0 min   CN=0/99   Runoff=0.056 cfs  826 cf

Runoff Area=8,374 sf   100.00% Impervious   Runoff Depth=3.821"Subcatchment 7S: Parking Area
   Tc=5.0 min   CN=0/99   Runoff=0.180 cfs  2,667 cf

Peak Elev=223.92'  Storage=229 cf   Inflow=0.298 cfs  4,417 cfPond 9P: WQ Planter #4
   Outflow=0.298 cfs  4,417 cf

Runoff Area=635 sf   100.00% Impervious   Runoff Depth=3.821"Subcatchment 10S: East Patio Sidewalk
   Tc=5.0 min   CN=0/99   Runoff=0.014 cfs  202 cf

Peak Elev=225.68'  Storage=22 cf   Inflow=0.014 cfs  202 cfPond 11P: WQ Planter #3
   Outflow=0.014 cfs  202 cf

Runoff Area=4,245 sf   0.00% Impervious   Runoff Depth=1.552"Subcatchment 12S: Landscape Area
   Flow Length=20'   Slope=0.0250 '/'   Tc=4.1 min   CN=74/0   Runoff=0.032 cfs  549 cf

Peak Elev=222.52'  Storage=779 cf   Inflow=0.494 cfs  7,615 cfPond 13P: Underground Detention Storage
   Outflow=0.233 cfs  7,615 cf

Runoff Area=5,225 sf   10.49% Impervious   Runoff Depth=2.172"Subcatchment 14S: Neighboring Property 
   Flow Length=50'   Slope=0.0050 '/'   Tc=16.2 min   CN=80/98   Runoff=0.053 cfs  946 cf
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Summary for Subcatchment 1S: NW 1/4 Building

Runoff = 0.045 cfs @ 7.89 hrs,  Volume= 662 cf,  Depth= 3.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

* 2,080 99 Roofs, HSG D

2,080 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: NW 1/4 Building

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.05

0.048

0.046

0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=2,080 sf

Runoff Volume=662 cf

Runoff Depth=3.821"

Tc=5.0 min

CN=0/99

0.045 cfs
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Summary for Subcatchment 2S: NE 1/4 Building

Runoff = 0.057 cfs @ 7.89 hrs,  Volume= 838 cf,  Depth= 3.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

* 2,633 99 Roofs, HSG D

2,633 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 2S: NE 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=2,633 sf

Runoff Volume=838 cf

Runoff Depth=3.821"

Tc=5.0 min

CN=0/99

0.057 cfs
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Summary for Pond 3P: WQ Planter #1

Inflow Area = 2,080 sf,100.00% Impervious,  Inflow Depth = 3.821"    for  25 Year event
Inflow = 0.045 cfs @ 7.89 hrs,  Volume= 662 cf
Outflow = 0.045 cfs @ 7.91 hrs,  Volume= 662 cf,  Atten= 0%,  Lag= 1.1 min
Primary = 0.045 cfs @ 7.91 hrs,  Volume= 662 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.05' @ 7.91 hrs   Surf.Area= 80 sf   Storage= 84 cf

Plug-Flow detention time= 160.3 min calculated for 662 cf (100% of inflow)
Center-of-Mass det. time= 160.3 min ( 808.4 - 648.1 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 120 cf 4.00'W x 20.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.044 cfs @ 7.91 hrs  HW=225.05'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.041 cfs @ 0.75 fps)

Pond 3P: WQ Planter #1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2,080 sf

Peak Elev=225.05'

Storage=84 cf

0.045 cfs0.045 cfs
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Summary for Pond 4P: WQ Planter #2

Inflow Area = 2,633 sf,100.00% Impervious,  Inflow Depth = 3.821"    for  25 Year event
Inflow = 0.057 cfs @ 7.89 hrs,  Volume= 838 cf
Outflow = 0.057 cfs @ 7.91 hrs,  Volume= 838 cf,  Atten= 0%,  Lag= 1.2 min
Primary = 0.057 cfs @ 7.91 hrs,  Volume= 838 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.06' @ 7.91 hrs   Surf.Area= 88 sf   Storage= 93 cf

Plug-Flow detention time= 143.4 min calculated for 837 cf (100% of inflow)
Center-of-Mass det. time= 143.7 min ( 791.8 - 648.1 )

Volume Invert Avail.Storage Storage Description

#1 224.00' 132 cf 4.00'W x 22.00'L x 1.50'H Prismatoid

Device Routing     Invert Outlet Devices

#1 Primary 224.00' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 225.00' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.056 cfs @ 7.91 hrs  HW=225.06'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.004 cfs)
2=Orifice/Grate  (Weir Controls 0.052 cfs @ 0.81 fps)

Pond 4P: WQ Planter #2

Inflow
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Hydrograph
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Inflow Area=2,633 sf

Peak Elev=225.06'

Storage=93 cf
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Summary for Subcatchment 5S: SW 1/4 Building

Runoff = 0.062 cfs @ 7.89 hrs,  Volume= 924 cf,  Depth= 3.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

* 2,901 99 Roofs, HSG D

2,901 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 5S: SW 1/4 Building

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=2,901 sf

Runoff Volume=924 cf

Runoff Depth=3.821"

Tc=5.0 min

CN=0/99

0.062 cfs
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Summary for Subcatchment 6S: SE 1/4 Building

Runoff = 0.056 cfs @ 7.89 hrs,  Volume= 826 cf,  Depth= 3.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

* 2,595 99 Roofs, HSG D

2,595 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 6S: SE 1/4 Building

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=2,595 sf

Runoff Volume=826 cf

Runoff Depth=3.821"

Tc=5.0 min

CN=0/99

0.056 cfs



Type IA 24-hr  25 Year Rainfall=3.940"23-078 LBHA Valor Place Apt Post Dev Model
  Printed  3/6/2024Prepared by Udell Engineering and Land Surveying, LLC

Page 76HydroCAD® 10.00-22  s/n 05283  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 7S: Parking Area

Runoff = 0.180 cfs @ 7.89 hrs,  Volume= 2,667 cf,  Depth= 3.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

* 7,003 99 Paved parking, HSG D
* 1,371 99 REPLACED PARKING, HSG D

8,374 99 Weighted Average
8,374 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 7S: Parking Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=8,374 sf

Runoff Volume=2,667 cf

Runoff Depth=3.821"

Tc=5.0 min

CN=0/99

0.180 cfs
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Summary for Pond 9P: WQ Planter #4

Inflow Area = 13,870 sf,100.00% Impervious,  Inflow Depth = 3.821"    for  25 Year event
Inflow = 0.298 cfs @ 7.89 hrs,  Volume= 4,417 cf
Outflow = 0.298 cfs @ 7.92 hrs,  Volume= 4,417 cf,  Atten= 0%,  Lag= 1.3 min
Primary = 0.298 cfs @ 7.92 hrs,  Volume= 4,417 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 223.92' @ 7.92 hrs   Surf.Area= 550 sf   Storage= 229 cf

Plug-Flow detention time= 59.4 min calculated for 4,417 cf (100% of inflow)
Center-of-Mass det. time= 59.4 min ( 707.5 - 648.1 )

Volume Invert Avail.Storage Storage Description

#1 223.50' 550 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

223.50 550 0 0
224.50 550 550 550

Device Routing     Invert Outlet Devices

#1 Primary 223.50' 2.000 in/hr Exfiltration over Surface area   
#2 Primary 223.86' 24.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.297 cfs @ 7.92 hrs  HW=223.92'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.025 cfs)
2=Orifice/Grate  (Weir Controls 0.271 cfs @ 0.77 fps)
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Pond 9P: WQ Planter #4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,870 sf

Peak Elev=223.92'

Storage=229 cf

0.298 cfs0.298 cfs
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Summary for Subcatchment 10S: East Patio Sidewalk

Runoff = 0.014 cfs @ 7.89 hrs,  Volume= 202 cf,  Depth= 3.821"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

* 635 99 Unconnected pavement, HSG D

635 99 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, Developed Impervious

Subcatchment 10S: East Patio Sidewalk

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=635 sf

Runoff Volume=202 cf

Runoff Depth=3.821"

Tc=5.0 min

CN=0/99

0.014 cfs
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Summary for Pond 11P: WQ Planter #3

Inflow Area = 635 sf,100.00% Impervious,  Inflow Depth = 3.821"    for  25 Year event
Inflow = 0.014 cfs @ 7.89 hrs,  Volume= 202 cf
Outflow = 0.014 cfs @ 7.92 hrs,  Volume= 202 cf,  Atten= 0%,  Lag= 1.6 min
Primary = 0.014 cfs @ 7.92 hrs,  Volume= 202 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 225.68' @ 7.92 hrs   Surf.Area= 66 sf   Storage= 22 cf

Plug-Flow detention time= 69.6 min calculated for 202 cf (100% of inflow)
Center-of-Mass det. time= 69.5 min ( 717.7 - 648.1 )

Volume Invert Avail.Storage Storage Description

#1 225.16' 33 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)

225.16 21 0 0 21
225.83 84 33 33 86

Device Routing     Invert Outlet Devices

#1 Primary 225.16' 2.000 in/hr Exfiltration over Wetted area   
#2 Primary 225.66' 4.000" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.014 cfs @ 7.92 hrs  HW=225.68'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.003 cfs)
2=Orifice/Grate  (Weir Controls 0.010 cfs @ 0.47 fps)
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Pond 11P: WQ Planter #3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=635 sf

Peak Elev=225.68'

Storage=22 cf

0.014 cfs0.014 cfs
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Summary for Subcatchment 12S: Landscape Area

Runoff = 0.032 cfs @ 7.98 hrs,  Volume= 549 cf,  Depth= 1.552"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

4,245 74 >75% Grass cover, Good, HSG C

4,245 74 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 20 0.0250 0.08 Sheet Flow, Developed Landscape Area
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 12S: Landscape Area

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=4,245 sf

Runoff Volume=549 cf

Runoff Depth=1.552"

Flow Length=20'

Slope=0.0250 '/'

Tc=4.1 min

CN=74/0

0.032 cfs
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Summary for Pond 13P: Underground Detention Storage

Inflow Area = 28,688 sf, 68.90% Impervious,  Inflow Depth = 3.185"    for  25 Year event
Inflow = 0.494 cfs @ 7.94 hrs,  Volume= 7,615 cf
Outflow = 0.233 cfs @ 8.42 hrs,  Volume= 7,615 cf,  Atten= 53%,  Lag= 28.7 min
Primary = 0.233 cfs @ 8.42 hrs,  Volume= 7,615 cf

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 222.52' @ 8.42 hrs   Surf.Area= 1,218 sf   Storage= 779 cf

Plug-Flow detention time= 23.1 min calculated for 7,615 cf (100% of inflow)
Center-of-Mass det. time= 23.1 min ( 768.0 - 744.9 )

Volume Invert Avail.Storage Storage Description

#1 221.10' 877 cf 14.00'W x 87.00'L x 1.60'H Prismatoid
1,949 cf Overall  x 45.0% Voids

Device Routing     Invert Outlet Devices

#1 Primary 220.28' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#2 Primary 222.00' 2.000" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=0.233 cfs @ 8.42 hrs  HW=222.52'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.157 cfs @ 7.21 fps)
2=Orifice/Grate  (Orifice Controls 0.076 cfs @ 3.48 fps)

Pond 13P: Underground Detention Storage
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Summary for Subcatchment 14S: Neighboring Property NE

Runoff = 0.053 cfs @ 8.02 hrs,  Volume= 946 cf,  Depth= 2.172"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=3.940"

Area (sf) CN Description

4,677 80 >75% Grass cover, Good, HSG D
548 98 Roofs, HSG D

5,225 82 Weighted Average
4,677 80 89.51% Pervious Area

548 98 10.49% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

16.2 50 0.0050 0.05 Sheet Flow, Neighbor's Yard
Grass: Dense   n= 0.240   P2= 2.490"

Subcatchment 14S: Neighboring Property NE

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=3.940"

Runoff Area=5,225 sf

Runoff Volume=946 cf

Runoff Depth=2.172"

Flow Length=50'

Slope=0.0050 '/'

Tc=16.2 min

CN=80/98

0.053 cfs
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_̀�jcdg�j�ckc�l¢g�ckkgd�èi�g��k̀�¢gjiegd̀���̀g
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d̀���jk°�k̀jib�g�c��ḡc�lg��ghk�jilg±b�kc�g
²�d��g

_̀abcd̀efghiibjkklg

mnopqqnrsnstu�rrª�yyzu�rsu�{wn|u�rzu
y�|�nu�wp|qu��u�roxu�ru��ux|��uu
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WXYZ[\X]̂_̀aaZbccd_

efghiifjkfklmnhjopqrmk�uzjvmvuh¤zjvm
wfswhjmm
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�XX]�__
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�\X�Xa��_[a�cZ][a�_�Z�_a��_c[�[�X]_��_��X_
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�cba�_�[��_��b]X_��cX\ba�_�cba��_�\��_�[�d_
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