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EXHIBIT 4
BATCHDETENTION POND
DESIGN



Date: May 04, 2023, 4:17pm User ID: adavison

File: N:\425\02\01\Design\Civil\C6.0 (DETENTION POND 8540201).dwg

SEQUENCE OF OPERATION: =
: TABLE 3.6 (CLAY LINER SPECIFICATIONS / Q
LEGAL DESCRIPTION ‘ ’ Ty oo wron oo conoen S :
1. ALL CONCRETE SHALL DEVELOP A Property Test Method Unit Specification : < T
BEING A TOTAL OF 7.52 ACRES OF LAND ESTABLISHING LOT # & TREE SAVE CONTRACTOR AND/ OR CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR STRUCTURAL MINIMUM COMPRESSIVE STRENGTH OF P 2. DETENTION TIMER #1 TO BE MANUALLY SET TO 12 HOURS g %38
AREA PERMEABLE LOT 901, BLOCK # N.C.B. 14890, SITUATED IN THE CITY DESIGN/GEOTECHNICAL/SAFETY/EQUIPMENT CONSULTANT, IF ANY, SHALL REVIEW THESE PLANS AND ANY NOT LESS THAN 3000 PS/ IN 28 DAYS Permeability ASTM D-2434 | cm/sec 1x 10-6 AND TO BE USER ADJUSTABLE VALUE. — RS
OF SAN ANTONIO, BEXAR COUNTY, TEXAS, NEW CITY BLOCK (N.C.B.) 14890, AVAILABLE GEOTECHNICAL INFORMATION AND THE ANTICIPATED INSTALLATION SITES WITHIN THE PROJECT ’ 3. WHEN DETENTION TIMER #1 HAS ELAPSED, A 6" BUTTERFLY >EoS
AND OUT OF THE ANSELMO PRU SURVEY NUMBER 20, ABSTRACT NO. 547 WORK AREA IN ORDER TO IMPLEMENT CONTRACTOR'S TRENCH EXCAVATION SAFETY PROTECTION - ASTM D-423 & VALVE IS TO OPEN AND RELEASE DETAINED WATER IN BASIN. w<se
AND BEING A PORTION ON THAT CALLED 116.071 ACRE TRACT OF LAND AS 2. ANY DISTURBED AREAS WILL BE Plasticity Index of Cl 9 o SN
. SYSTEMS, PROGRAMS AND/OR PROCEDURES FOR THE PROJECT DESCRIBED IN THE CONTRACT astcity Index or Llay % Not less than 15 UTEX BLVD. > 5
N T HE OEII A e A D s BNy o2 1o DOCUMENTS. THE CONTRACTOR'S IMPLEMENTATION OF THESE SYSTEMS, PROGRAMS AND/OR EIGHTY-FIVE PERCENT OF THE TO START DETENTION TIMER #2 | o« E
, . T . Q * £
PROCEDURES SHALL PROVIDE FOR ADEQUATE TRENCH EXCAVATION SAFETY PROTECTION THAT COMPLY DISTURBED SURFACE AREA MUST HAVE Liquid Limit of Clay ASTM D-2216 % Not less than 30 5 DETENTION TIMER #2 TO BE MANUALLY SET TO 24 HOURS DS Hi
CONTRACTOR'S INDEPENDENTLY RETAINED EMPLOYEE OR SAFETY CONSULTANT SHALL IMPLEMENT A i i 0 : I
CITY OF SAN ANTONIO WILL ACCEPT. Clay Particles Passin - " S o4 m
TRENCH SAFETY PROGRAM IN ACCORDANCE WITH OSHA STANDARDS GOVERNING THE PRESENCE AND y g ASTM D-422 % Not less than 30 6. WHEN DETENTION TIMER #2 HAS ELASPED, THE 6 :, B3+
> .
BENCHMARKS ACTIVITIES OF INDIVIDUALS WORKING IN AND AROUND TRENCH EXCAVATION. 3. ALL DRAINAGE EASEMENTS WILL BE _ 95% of Standard BUTTERFLY VALVE IS TO CLOSE. R
OWNED AND MAINTAINED BY THE Clay Compaction ASTM D-2216 % ; 7. VALVE TO BE ACTUATED PERIODICALLY TO SHOW ACTIVE FRQ
BM#1: SET PK NAIL SET IN CURB APPROXIMATELY 461' NORTH OF THE DEVELOPER Proctor Density REGARDLESS OF FLOAT SWITCH OPERATION wooo
NORTH EAST CORNER OF SUBJECT TRACT AT ELEVATION = 970.72' SET BY ' ' w £9 4
KFW SURVEYING. . )L 7777 7 7 7 7 7 7 7 7 7 7 77 7 7 7 7 7 7 7 7 7 7 777 ) 4. ALL EARTHEN CHANNELS MUST NOT E%Tmf_é
ﬁg:zT'HsEI:TKc%{hEETJE g&’;ié? F;RR%TS Eﬂ;}g,gﬁ”f;*sg '::.ng.'; TB';'(E /| CAUTIONI: THE CONTRACTOR SHALL BE REQUIRED TO LOCATE ALL PUBLIC OR PRIVATE [ EXCEED 3:1 SIDE SLOPES (MAX). NOTE: CONTRACTOR MUST SUBMIT CLAY SAMPLE TO (L L L L L L L L L L L L L L L L L L L L L L L L LS 0T
KEW SURVEYING = 900 | UTILITIES INCLUDING BUT NOT LIMITED TO: WATER, SEWER, TELEPHONE AND FIBER OPTIC / PROJECT GEOTECHNICAL ENGINEER FOR APPROVAL | NOTE: GEOMEMBRANE POND LINER IS ACCEPTABLE INLIEU |/ Zz 3y
_ ' , LINES, SITE LIGHTING ELECTRIC, SECONDARY ELECTRIC, PRIMARY ELECTRICAL PRIOR TO PLACEMENT OF LINER. % (TS =
DT B oI o T O o O et | DUCTBANKS, LANDSCAPE IRRIGATION FACILITIES, AND GAS LINES. ANY UTILITY CONFLICTS |/ ¥ OF A CLAY LINER. SHOULD A GEOMEMBRANE LINER BE USED ¥/
BY KFW SURVEYING =305 | THAT ARISE SHOULD BE COMMUNICATED TO THE ENGINEER IMMEDIATELY AND PRIOR TO| ) g THEN GEOTEXTILE FABRIC IS REQUIRED IN ACCORDANCE %
| | CONSTRUCTION. THE CONTRACTOR SHALL CONTACT 1-800-DIG-TESS A MINIMUM OF 48 f WITH TABLE 3-7 OF THE TCEQ "COMPLYING WITH THE L
HOURS PRIOR TO THE START OF CONSTRUCTION. ANY DAMAGE TO EXISTING UTILITIES PROPOSED WATER QUALITY POND STORAGE /1 L/
V| SHALL BE THE SOLE RESPONSIBILITY OF THE CONTRACTOR AND THE REPAIR SHALL BE AT |/ 1 EDWARDS AQUIFER" TECHNICAL GUIDANCE MANUAL. ) w
COORDINATION NOTE: || CONTRACTOR'S SOLE EXPENSE WHETHER THE UTILITY IS SHOWN ON THESE PLANS OR NOT. CONTOUR AREA INCREMENTAL STORAGE TOTAL STORAGE A A A AT, =
77777777 77 77 7 77 7 777 7777777777 STAGE | ELEVATION SE CE CE Q
1. CONTACT SPECTRUM TO COORDINATE CABLE TV SERVICE. (210)-244-0500. (SF) (CF) (CF) 2
(%]
2. CONFIRM REQUIREMENTS AND COORDINATE WITH CPS (CITY PUBLIC LENGTH OF WEIR 0.00 954.50 0 0 0
SERVICE) FOR INSPECTIONS AND CONDUIT SIZES FOR PRIMARY AND VARIES PER PLAN TOP OF WEIR = 957.55
SECONDARY ELECTRICAL SERVICES. (210)-353-2256. PROPOSED FINISHED GRADE BOTTOM OF WEIR = 956.83 0.50 955.00 1'851 308 308 L OCA T/ON MAID
3. CONTACT AT&T TO COORDINATE TELEPHONE SERVICE. 1-800-449-7928. TOP OF WEIR = 957.25 ggﬁ’LGIITVYVg@;EFa cE 1.50 956.00 12,569 6,414 6,722 N 7— S
4. CONTRACTOR TO COORDINATE WITH GREY FOREST UTILITIES TO PLAN GAS TIEEBOTTOMOF WEIRTO NN ELEV. = 956.83 2.00 956.50 13,484 6,511 13,234
SERVICES. (210)-695-8781. EXISTING ELEVATION = 956.50 P 077% 056.83 2.33 956.83 14,010 4,536 17,770 o
",‘. - - — T : N e e O e i e e e e e %
5. CONTRACTOR TO COORDINATE WITH SAWS (SAN ANTONIO WATER SYSTEM) R KRR ST TSy b ~ : —3  © O
B I I RN . REQUIRED WATER QUALITY STORAGE (CF) 17,620 . ~ . 5
TO PLAN SANITARY SEWER AND WATER SERVICES. (210)-704-7297. T S N R R R R R B MIN. 6" TOPSOIL ’ : , A : N N 2
P N AAAAA SN N N N N N N S R W/BLOCK SOD e N 4 . g
6. CONTRACTOR SHALL CONTACT 1-800-DIG-TESS A MINIMUM OF 48 HOURS TR, PN RN . , S
PRIOR TO THE START OF CONSTRUCTION. \ 7 BOTTOM OF POND = 956 A N A o 8 - . a
’ 2 ‘-v-.\\\‘ N
ARRSET,
6" 9" X 24" TOEDOWN G’ S by
CAP PIPE . . TOP OF WEIR TOP OF WEIR o “ %)
""""" 10.00" : . § "
_\\ ELEVATION VARIES ELEVATION VARIES S i.‘..‘. onetsisgeiniremansesi e
ok £ P — 24" % ARMANDO J. NIEBLA 2
45" 1 A o . ...:.,....ruclolDI."nnloclnn.:! %
] | WEIR BOTTOM (75" | | B, 96 &~
o] SECTION B-B L ELEVATION | : SCALE - 1"=20" Y %'-.,1022 0 é:'}}
: NOT TO SCALE Lt VARES | J L. D= e g
. ,' ‘;"J)_‘A;r . ‘ ‘_g‘J'L .7: . .\ - 0, 20! 60! \ N \-
15 | s | 6" CONCRETE PIPE SIZE PER PLAN |—4 VY
2" DIA GALVANIZED PIPE \” i | | AT 12" CENTERS N 40
STENCIL PAINT 2" TALL elsrH] Mg"x%" TOEDOWN kb
TEXT AND SCALE ON PLATE < 1 o ____ 4 o
2o -H
ATTACH PLATE TO PIPE W/ U-BOLTS N34 OVERFLOW WEIR TYPICAL
(TOP, MIDDLE & BOTTOM) —_— SEE ACTUATOR DETAIL CROSS-SECTION
] THIS SHEET NTS SLOPED END TREATMENT (TOP VIEW)
6"W X 6-6"H X 1/4"THICK e 1 1+
GALV. STEEL PLATE ] NOT-TO-SCALE
05" |7
TOP OF CONCRETE N TOP OF BERM = 958.50 950.00 2% MIN. L EGEND
L \ ] TOP OF BERM= 998507 (1 RISER PIPE, TRASH RACK, RIS
S e B I . : ' . B R R R R
o N Lot Tty AT 90 MIN: | 958.50 MIN. 6" TOPSOIL SEDIMENT DEPTH MARKER DESIGN WATER MIN. 6" TOPSOIL {&@W@’W
il AN SR T W/BLOCK SOD W/BLOCK SOD FREEBOARD N R R RN e — FLOW ARROW
T NS AND FLOAT SWITCH QUALITY SURFACE P T A A o)
r AR 2 4 (SEE DETAILS THIS SHEET) ELEV. = 956.83 A I N I,
. R X 4 2N ‘ — — —706—— —  EXISTING CONTOURS Xt
12" CLAY LINING . ‘ \\\?&3 R
) AR 3 CONCRETE INVERT ELEVATION VARIES R (\]
¢ \j INVERT ELEVATION 954.50 VARIES BATCH DETENTION BASIN PILOT CHANNEL 0.5% MIN (SEE PLAN VIEW) ;- »g’ ' (707) PROPOSED CONTOURS %
NS . () . ,.\\\\ ‘
EXTEND 2" PIPE INTO S 0.5% MIN. ____ N~ TS, / /
" N ———— T I AT AN AT A A A A A AAATA ,\/\/\/ & / —— e o
12" DIA CONGRETE FOUNDATION - B R IR AR I A i / UNPLATTED PROPERTYLINE
l_~12" R N R ORI A A AAAAAAASAARRRRRRRR R R R ')/ UTSABLVDIH1OLP %)
R R A A ASIAAARASARRARR R LAY LINER y | (VOL. 18672, PG. 1040 O.P.R.) EXXXXX EXISTING SPOT GRADE <
- 7/
/ / L | ><
SEDIMENT DEPTH MARKER SECTION A-A P s EX 957.14 // EX 057 471 o i PS XX.XX PROPOSED SPOT GRADE
NOT-TO-SCALE WEIR BOTTOM = 956.50 4+ LL]
NOT TO SCALE e WEIR BOTTOM = G2 : I~
SEE OVERFLOW WEIR TYPICAL CROSS - I~ 7 ~ | Y.
SECTION DETAIL THIS SHEET g y _ o8l s il Y. - Q
— ~ |
d / - - \ psos6.00]
| . ~ - /
4 [EX 956.40] ” 3 P EX957.39] )
g ~ . N - 4% EX 957.25| |V 6
< TS N N ﬁ P 7~ 96 I / O
- =TT 1T WEIR BOTTOM = 956.50 < N G o - / m Q
*— ‘ ‘—‘ ‘ ‘— 1% AC ULTIMATE ATLAS 14 WEIR TOP = 957.25 ~ o ‘,\q\f% - ‘ ) T Q
R LSSy FLOODPLAIN PER FLOOD STUDY — > INCLE PS 957.55 | |\
‘—‘ ‘ ‘— PREPARED BY PAPE DAWSON. e PS 957.001 R 1 ﬂ 2
- ‘ ‘ ‘ ‘— 3 —‘ ‘ ‘ —‘ RANAGE EASEMENT NNV WEIR BOTTOM = 956.83 | 0.5 5.0 0.5 >_
—| | | <% g — . l
PER PLAN - - B B ! DOC. #20220240057, O.P.R. 'S PROPOSED FENCE |- | \ T |
_-‘ ‘ ‘ ‘ ‘ ‘ ‘ | = 5" concRETE -7 PS 957.56 Y NG RISER STRAP 0.5 >
— 7] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ WITH #3 BARS @ 12" O.C.E.W. - 7 : D TRASH RACK SUPPORT —_| -\ 2 —
| R |||||||" - -7 PS 957.46 PS 997.55 /v = 95540 | : ~ = I
30" - ‘ H‘ H‘ H‘ - EX 955,00 - —— y RISER —_ Q
U CONTRACTOR TO TIE TO EXISTING £X 90800 ~7 7 y T (
- B K I f ELEVATIONS FROM TOP OF BERM — 4 TRASHRACK ——___| )
— —— 50 _on
TYPICAL PILOT CHANNEL / TO ENSURE POSITIVE DRAINAGE > / / — = A2H SERIES FLOAT SWITCH —___| | /8" GALVANIZED P - D
e - ComedToRs | = e B Q
- —~ —~ / 1ol 6" [
- - 5505575 PS 955.49 _ LOCATE SPLICE NEAR SUPPORT o 7 MARKER
LOT 901 - 4 “/1PS 955.44 SPLICE WITH GALVANIZED "J" CLIPS A
PIPE SIZE PER PLAN .~ BLOCK 15 pd / -/ Q(é v %/ 0.5 ul O m
|7 _“N.C.B. 14890 % >Od . —
f - s . %% i B 2" DIAMETER GALVANIZED PIPE FOR SEDIMENT DEPTH MARKER I | |
- ~ [ TOP OF POND g , POd, |
. _ ya QC%V, e \
_ 9 BERM = 958.50 s 7 PROPOSED FENCE | Ser TOP VIEW OF RISER 2 | —
SLOPED END TREATMENT (SECTION) X5 CONGRETE PAD WITH 1207 > =28 RISER PIPE DETAIL << <
1% FLOODPLAIN PER PANEL DDC LOGIC CONTROLLER & | 050 T PROPOSED PILOT v, DQQ oA
NO T'TO'SCALE #48029C0230G EFFECTIVE DATE SOLAR POWER BATTERY BACKUP /7/ CHANNEL @ 0.50 % va % . NO T'TO'SCALE
SEPTEMBER 29, 2010. IN LOCKABLE ENCLOSURE WITH | .~ gc_{\ 55 955 43
AUDIO/VISUAL ALARM SYSTEM |/ 52 ' CI)
/ = P PS 955.48 b
/7 '
/ — — PS 958.25 v - PS 955.01
A / 4'X 4' JUNCTION BOX 9  soedl / ~ T
120V DDC LOGIC CONTROLLER AND / Z M AOLT raTont 7 '
SIGN MOUNTED TO POLE WITH OWNER SOLAR POWER BATTERY BACKUP MIN. 6° TOPSOIL /| SLOPED END TREATMENT VAULT HATCH ~ _ REMOVABLE TRASH RACK MADE . ) t
PHONE CONTACT INFORMATION AND IN LOCKABLE ENCLOSURE WITH W/BLOCK SOD / SEE DETAIL THIS SHEET 6" VALWORX VALVE WITH - -~ — FROM GALVANIZED WELDED WIRE EDIMENTATION DEPTH MARKER
TCEQ REGIONAL OFFICE NUMBER AUDIONVISUAL ALARM SYSTEM | ELECTRIC ACTUATOR. CALL Prd . g PS 954.80 FABRIC. OPENING SIZE: 1" X 1" .
TCEQ SAN ANTONIO REGIONAL OFFICE: | ERNIER WELKER WITH _ “ APs o850 — —
(210) 490-3096 RISER PIPE, TRASH RACK, / INV. OUT = 953.91] ORDER # ::g)’jg?/gléUDTgZQ’g- / s Z, g ~ : / 1.5" X 1.5" GALVANIZED ANGLE IRON TRASH
SEDIMENT DEPTH MARKER ' (H- - ) 956 = TOP OF POND = 959 RACK SUPPORT SET INTO CONCRETE PAD L()
5" THICK 3'X 3 AND FLOAT SWITCH (SEE DETAILS / I / v Y50 52 — N [ )
C T /1 it sty Sttt L g o X
"O.C.EW. | (= = #
DESIGN WATER SURFACE // /L T/ — 1 f o o)
ELEV. = 956.83 — _ / / 7 - PERFORATED 6" SCHEDULE 40 PVC RISER —_ | L()
[£118 LF. 6" SCH 40 PVC @ 0.50 % / , / / ] INV. = 954.50 JT WITH REMOVEABLE SOLID CAP (1" HOLES) o
| S0 %K [\ DRAINAGE EASEMENT ' % A2H SERIES FLOAT SWITCH 19
o s SRR IR PRRA [\ DOC. #20220240057 O.P.R. ° 7 PROPOSED FENCE | CLAMPED TO RISER \ — GALVANIZED STRAP WITH ANCHOR BOLT
N oxs.SSS BB e —— — — — — — — —\E— R — -_ - —— —— — — — — — O
K / \ : o 6" SCHEDULE 40 PVC
! \ 5 3 W57 CONE OF 2"-3" GRAVEL AN aIC / i
- B o | SURROUNDING BASE
4'X 4' JUNCTION BOX - - =TT Ay e X I I | 1 N
WI7\;I;\I SLL#/LAAA%AI_AI 5 B \ \ / | | f Jﬂ’ 6.0'X 6.0' CONCRETE PAD N
— D=4 T
— : - I \ \ Ps9sa40 I| T | PS 958.49 / —(957 — S L TR !
X - B 10' WATER EASEMENT L 7 —(958) T et —6.0'
6" VALWORX VALVE WITH ELECTRIC /7707 - — ‘DOC. #20220258010, O.P.R. }\ N _g I ________ S ¥ - _ / T— = N B OB NO 4250201
ACTUATOR. CALL ERNIER WELKER e ' P ———— A e - S S S - S S S~ VS V— a — e é . : -02-
WITH HYDROSOLUTIONS. CONTRACTOR TO FEATHER OUT FROM R e ey i g p——— e - ., A |° W N—12"CLAY LINING .
: : < = 12" CLAY LINING o DATE: MAY 2022
ORDER # (H-120/12VSP-DPLLC) TOP OF BERM TO EXISTING ELEVATIONS 14' GAS, ELECTRIC, TELEPHONE <\ — 12
TO ENSURE POSITIVEDRAINAGE_____ AND CABLE TV EASEMENT PROPOSED FENCE| ~ b TN v piAMETER CONCRETE DRAWN: J.G. CHECKED: E.W.
TOWARD THE FLOODPLAIN (PROPOSED PLAT 21-11800044) — < t
FOUNDATION FOR SEDIMENT .
T~ . DEPTH MARKER
ACTUATOR DETAIL - . . SHEET NUMBER:
S . 9
NOT TO SCALE - - ~ (VARIABLE WIDTH R.O.W.) S SIDE VIEW OF RISER

NOT-TO-SCALE

C6.0

THIS DOCUMENT HAS BEEN PRODUCED FROM MATERIAL THAT WAS STORED AND/OR TRANSMITTED ELECTRONICALLY AND MAY HAVE BEEN INADVERTENTLY ALTERED. RELY ONLY ON FINAL HARDCOPY MATERIALS BEARING THE CONSULTANT'S ORIGINAL SIGNATURE AND SEAL.




EXHIBIT 5
IMPERVIOUS COVER EXHIBIT



adavisol
D\CZP MOD\EX-5 —IMPERVIOUS COVER.dwg

ser ID:
bits\CAI

Dote: May 26, 2023, 2:19pm U
File: N: \425\02\01\Design\Exhi

PROPOSED IC giiz
[ EGEND TOTALAREA | IMPERVIOUS | IMPERVIOUS g
AREA (ACRES) COVER (SQ.FT.) | COVER (%) g
// IMPERVIOUS COVER ’ 1STREET& CURB|  1.217 53,021 16% %
| (TOTAL 181,825 SQ FT) '
- PAD & DRIVEWAY | 2.494 108,629 33%
[ I ANALYS/IS AREA (A-1, A-2 SIDEWALK 0257 1920 e
I 1 £7C (A-1, A2, DRAINAGE | 0.044 1,929 1%
- ) A-1 TOTAL 6.509 176,499 62%
A-2 0.14 5,326 87%
TOTAL 6.649 181,825 63%
UNPLATTED
UTSA BLVD IH10 LP
SR et ae M — (VOL. 18672, PG. 1040 O.P.R.) T A e 620 5 P N
Z o — ‘
Zz |7 7 0 X % A 77 |1 % v % 7 vivalls
a7 A A A
-~ N ol
e A €))% 0N 10 925 A 2
,’///’/”// // 7 ';/r' 64 /,;c & / 4 // / / / / - = G
Lz / -z/ ¢ 7 g % 5% |/ 2 50| 7 45 1| Vak) | oy I I
SR SIDEWALKS J E cL}I) '6:“
HAUSMAN ROAD 12920 SF. W 9
(VARIABLE WIDTH R.O.W.) Q) §(< é
} Al
0.14ACR/):'§ Ny Ll\“ O
5,326 S.F. IMPERVIOUS COVER S 6 (g
S § Q
: L . ‘ _L.OTZ ) ey 1. \ y \ IQOS
- &L Cow (] 8 XITEE=ELE) | B N eSSk
— [SIDEWALKS NBLgC;;;g() LOT PAD AND DRIVEWAYS ) | %%% \ Wy 5( 'Q“
ﬁw 12,9203.F.j.ﬂ.._ ‘ H 70§yﬁ293-F-_..,.ﬂ...... 1 Ce \x- jﬁ%% géé
El )L - : ! : g [elmiby X
7 7 % % r 7 r 7 4 2 4 7 7 7 i/ b (7)) Q
772777277277 72 |2 72| 7 i 72 7 72 7 2 7 B L 833 0
Nl Nl Al A AN A 2 R e %
7127777577 A7 2 5 A A A A A 1 s 3
Sw g/ ] 7 U\ ) 7 7 7] ) L 10y QL
SW W77 777 77 777,777, 77 Al 77777777777 77777777 % 4 8% S
W % ,,4/”/,4/,,.4/,4//,/,{/{/{4/,/4/{4/////// D A 0299 ACRES ”WWW%{/////// % 85
= X ’ e 2% | 5 % 7 “4 /e I
T T A il s AN 2\ F 0 ) A\ // aie
Y A2 7 A A AL AN
< W o e SCALE : 1"=100"
S o

STREET & CURB ! '
= HAUSMAN ROAD — 53,021 S.F. 0 100

il

JOB NO. 425-02-01
DATE:  MARCH 2022
v DRAWN: AD_CHECKED: AN
(ARMBLE WbTH R W) ﬂd At
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EXHIBIT 6
TSS REMOVAL CALCULATIONS



UNIVERSITY VILLAGE
BMP: Batch Detention Basin

Required TSS Reduction
Ly=27.2 x (Ay X P)

Maximum Load Reduction for this basin
Lg=(BMP efficiency) x P x (A, x 34.6 + A, x 0.54)

BMP Efficiency=
P =
A=
Ap =

Fraction of Rainfall that must be treated
F=L/Lg

Runoff Coefficient
Rv=1.72(IC)* - 1.97(IC)* + 1.23(IC) + 0.02
IC=

Water Quality Volume

3,406 lbs (Load Removal for entire project)
30 inches (Table 3-3, Bexar County)
4.17 Acres (Net increase Impervious Cover for Basin)

5,918 Ibs

91%

30 inches (Table 3-3, Bexar County)
4.17 Acres (Impervious Cover draining to basin)

2.45 Acres (Pervious Cover draining to basin)

0.58

0.45 (Runoff Coefficient)
0.64 Fraction of Impervious Cover

WQV= Rainfall depth x Runoff Coefficient x Area 5,775 ft’

Rainfall depth =
Drainage Area to BMP

20 % Additional Sediment Capacity

Total Volume Required=

0.54 from Table 3-5
6.479 Acres

6929.4 ft* (round up to nearest whole number)
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Additional information is provided for cells with a red triangle in the upper right corner. Place the cursor over the cell.

Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.

Characters shown in red are data entry fields.

Characters shown in black (Bold) are calculated fields. Changes to these fields will remove the equations used in the spreadshee

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30

Page 3-29 Equation 3.3: Ly = 27.2(Ayx P)

where: Ly totaL prosect = Required TSS removal resulting from the proposed development = 80% of increased |

Ay = Net increase in impervious area for the project
P = Average annual precipitation, inches

Site Data: Determine Required Load Removal Based on the Entire Project

County = Bexar
Total project area included in plan * = 6.65 acres
Predevelopment impervious area within the limits of the plan * = 0.00 acres
Total post-development impervious area within the limits of the plan* = 417 acres
Total post-development impervious cover fraction * = 0.63
P= 30 inches
L toTAL PROJECT = 3403 Ibs.

* The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 1
] l‘
2. Drainage Basin Parameters (This information should be provided for each basin): ;. y)
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Drainage Basin/Outfall Area No. = 1 4 MA NtEBLA d
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Total drainage basin/outfall area = 6.65 acres '0", 1 02296 43-'
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres q N < o - ‘b.r‘
Impervi thin aral . R SOENaeY. o
Post-development impervious area within drainage basin/outfall area = 417 acres ‘:‘:c ,.ENS:_..--@;'
Post-development impervious fraction within drainage basin/outfall area = 0.63 ) ‘jfdﬁx\- E-;gr"
Lm THis BASIN = 3403 Ibs. \_}%\\\*‘
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3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Batch Detention

Removal efficiency = 91 percent
Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation

Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault
4. Calculate Maximum TSS Load Removed (Lg) for this Drainage Basin by the selected BMP Type.
RG-348 Page 3-33 Equation 3.7: Lg = (BMP efficiency) x P x (A; x 34.6 + Ap x 0.54)
where: Ac = Total On-Site drainage area in the BMP catchment area

A, = Impervious area proposed in the BMP catchment area
Ap = Pervious area remaining in the BMP catchment area
Lg = TSS Load removed from this catchment area by the proposed BMP

Ac = 6.65 acres
A= 417 acres
Ap = 2.48 acres



Lg = 3975 Ibs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

Desired Ly s Basin = 3403 Ibs.
F= 0.86
6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36
Rainfall Depth = 1.38 inches
Post Development Runoff Coefficient = 0.44
On-site Water Quality Volume = 14683 cubic feet

Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres
Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00
Off-site Water Quality Volume = 0 cubic feet
Storage for Sediment = 2937
Total Capture Volume (required water quality volume(s) x 1.20) = 17620 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.
The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46
Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value
Irrigation area = NA square feet
NA acres
8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51
Required Water Quality Volume for extended detention basin = NA cubic feet
9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet
Minimum filter basin area = NA square feet
Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet
10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65
Required Water Quality Volume for Bioretention Basin = NA cubic feet
11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71
Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV

Required capacity at WQV Elevation = NA cubic feet  Total Capacity should be the Permanent Pool Capacit
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