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BORING LOG NO. SB-02 Page 1o 1
PROJECT: SARA Guenther LID Retrofit CLIENT: Tetra Tech, Inc.
» San Antonio, Texas
SITE: 100 E. Guenther Street
D San Antonio, Texas
£ |LOCATION SwoEmiithz . | = |d§|t| _ | ;“'m‘;’“’ Q
ATTERBERG|
8 LOCATION See Exhibit A-2 ~ % E _ - LMITS o
2 |Latitude: 29.412747° Longitude: -98.4965821° £ ag '>_- @« @ o 9'_.— %
2 z |zS|y| B3 26 E
% a o |DE g E@ SE| wep | O
O = g% < = 3 E.I
DEPTH
FILL-SANDY LEAN CLAY with GRAVEL (CL); dark brown, brown and tan
— 4.5 (HP) 6 | 41-16-25| 59
29-14-33 7
— N=47
4.0 _
FILL-CLAYEY GRAVEL {GC}); tan
5— 7-12-10
N=27 9 | 42-18-24
] 8-13-18
N=31 10
] 4-3-3
N=6 8
10
13.0 |
SANDY FAT CLAY (CH); dark brown, with roots and organics 494 18
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Triple Bottom Line Analysis Factors -
Economic

Life cycle costs

Traditional Cost = Replacement Cost + Maintenance Cost

LID Cost = BMP Construction Cost + Maintenance Cost
Use SUSTAIN output for LID planning-level costs

Verify that maintenance costs seem reasonable for future
maintenance needs, including vegetation

Property values

Gl Value = Property Value X 4% + Tree Mitigation Cost/|Tree
Value X 2% |

Based on the studies in the table below, we would recommend
assuming a 4 percent increase in property value wheﬁ addmg

/
.»' = QQ

HEES: LXK
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Triple Bottom Line Analysis - Economic Cont.

Percent increase in Property

Source Notes
Value
Ward et al. (2008) 3.51t0 5% Estimated effect of LID on adjacent properties relative to those
farther away in King County (Seattle), WA.
Shultz and 0.7t02.7% Referred to effect of clustered open spaces, greenways and similar
Schmitz (2008) practices in Omaha, NE.
Wachter and 2% Estimated the effect of tree plantings on property values for select
Wong (2008) neighborhoods in Philadelphia.
Anderson and 3.51t04.5% Estimated value of trees on residential property (differences between
Cordell (1988) houses with five or more front yard trees and those that have fewer),
Athens-Clarke County (GA).
Voicu and Been (2008) 9.4% Refers to property within 1,000 feet of a park or garden and within 5
years of park opening; effect increases over time
Espey and Owasu-Edusei 11% Refers to small, attractive parks .
(2001) with playgrounds within 600 feet of houses .
Pincetl et al. (2003) Refers to the effect of an 11% increase in the amount of 2
1.5% greenery (equivalent to a one-third acre garden or park) \ivithirl a_ & 5
radius of 200 to 500 feet from the house AR
Hobden, Laughton and 6.9% Refers to greenway adjacent to property " = :
Morgan (2004) @ [~ N  w
New Yorkers for Parks and 8 to 30% Refers to homes within a general proximity to pa;_ks" /> v —1
Ernst & Young (2003) S ‘ </
Studies Estimating Percent Increase in Property Value from Tree Planfing;tow

Impact Design with Vegetation, or Community Gardens.
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Triple Bottom Line Analysis - Economic
Cont.

Reduced cost of irrigation
Base on irrigation and how it will change with new plantings

Averted Irrigation = Water Cost * Irrigation Area * Annual
Irrigation Depth + Irrigation System Maintenance Cost

Estimate future irrigation use and cost (Calculate difference
between future and current)

Energy savings

Heat Reduction from shading of existing and new trees ( Iarge .

trees preserved

Use i-Tree design ( 0 )or
other i-Tree tool. AN



https://www.itreetools.org/design.php
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Triple Bottom Line Analysis - Economic

100 East Guenther Street, San Antonio, TX 78204, USA Save Progress
About

B Stormuwveter B Air Quality |5
Owinter Savings W CO2

O summer Savings

2116
. ! , ‘ ; Bur oak
Breakdown of tree benef | = = TN _ | Quercus macrocarpa

Click on one of the tabs above forr
| Map data €2014G
Bearing: 308.6 Tree: Oak, Bur (2 Inches) Energy Savings: $0.00
Lng: -98.49729 Distance: 62.8m (206.2ft) Total Savings: $1.02 KWh: 0.0 Therm: 0.0
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Triple Bottom Line Analysis Factors - Qu%ty of
Life
Improved air quality (amount of pollutant reduced)
Air Quality Value = Increased Canopy Area * Removal
Value per Area

Use values from the City of San Antonio’s Tree
Canopy study

Approximately 50,000 square feet of existing tree
canopy.

Around $410 per year of air pollution removal value- = -

™
’ M1\
»
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Triple Bottom Line Analysis Factors -
Environmental

Pounds of sediment and nutrient removed (modeling
analysis)

Use SUSTAIN output

Capacity costs for sediment in stormwater infrastructure

Annual volume of increased groundwater recharge

Value = Volume of water recharged * Utilities current water
rates

Use SUSTAIN output
Stormwater Infrastructure

Use SUSTAIN Output | |
Average cost ($/cf) of stormwater infrastructure |~ ", |

/. — &

= e | o=,
e I\
:<_ = A e S \\ 1 557 N\
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Building Site Impacts and Runoff
Parking Areas - 23,750 square ft.

Building Footprint - 24,350 square ft.

Sidewalks, Driveways, Fire lane - 7,625 square feet
Flows - 6.5 - 7.5 cfs for 2 - 5 Year storms
Constituents - Bacteria, Sediment, PAHs

Volumes - Annual volume of ~1 Million Gallons

Soils - Fill Clayey Gravels/Sands underlain by Fat Clay

13
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Tree Value

* Summary of Existing Trees on Site
= 62 Trees subject to Tree Ordinance

= Largest 39” Diameter Pecan with Estimated
Replacement Cost of $23,400

* Total Replacement Value of Trees
= Approximately $300,000 based on $200 per inch tree
mitigation cost

= Does not include cost of landscaping plants which have
significant value to site aesthetics and habitat for
pollinators =

14
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Modeling

®* SUSTAIN Evaluation

* Potential BMPs

= Vegetated Swales/Filter
Strips

= Storage
= Stormwater Wetlands
= Permeable Pavement

-
" odlild C




Permeable Pavement Option

$100,000

$200,000

@ ¢0 000 oo eo UL
, S e o

" 997 o, P @ .
YQ Q

4000 o

60% Bacteria reduction

$300,000 $400,000 $500,000

Modeled Implementation Cost

$600,000 $700,000 $800,000

TETRA TECH

$900,000 /
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Sand Filter Option

~ Approx. Point of Di h
(Optimum Solution )
$86,000

60% Bacteria reduction

$50,000 $100,000 $150,000 $200,000 $250,000 $300,000
Modeled Implementation Cost

$350,000 $400,000 /
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Two Largest Parking Lots Untreated

$50,000 $100,000 $150,000 $200,000 $250,000 $300,000
Modeled Implementation Cost
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Permeable Pavement Option

' $295,000
70% PAH reduction

$100,000 $200,000 $300,000 $400,000 $500,000 $600,000 $700,000 $800,000 $900,000-'7:
Modeled Implementation Cost — S :

19
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Sand Filter Option

Approx. Point of Dimini 5 Retl

(Optimum Solution )
$201,000
71% PAH reduction

$50,000 $100,000 $150,000 $200,000 $250,000
Modeled Implementation Cost

$300,000 $350,000
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Two Largest Parking Lots Untreated

$50,000 $100,000 $150,000 $200,000 $250,000 $300,000
Modeled Implementation Cost
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Permeable Pavement Option

$247,000 :
70% Flow volume reduction

$100,000  $200,000  $300,000  $400,000  $500,000  $600,000  $700,000  $800,000
Modeled Implementation Cost
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Sand Filter Option

$50,000 $100,000 $150,000 $200,000 $250,000 $300,000 $350,000
Modeled Implementation Cost
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Two Largest Parking Lots Untreated

$50,000 $100,000 $150,000 $200,000 $250,000 $300,0(50 L
Modeled Implementation Cost
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Scenario 3 - Optimized for PAHS using () rerea rees
Permeable Pavement
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Scenario 4 - Optimized for Volume — NO g errarecn
Treatment of Parking Areas 1 and 2
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Dale: 102074,
Copyright: Tetra Tach
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Removal Efficiency vs. Capture Depth

AkA AAARA
at A4

3.0000 4.0000

Design Storm Depth

29



Comparison of Optimum Scenarios
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$114,000
60%
1.11 in.

$295,000
70%
3.01in

$247,000
710%
2.62 in.

$86,000
60%
1.09 in

$201,000
1%
2.54 in.

$93,000
39%
1.18 in

$59,000
39%
0.71 in

$141,000
46%
1.65 in

$92,000
39%
1.18 in |
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Landscaping Schematic

TREES

COMMON NAME

SCIENTIFIC NAME

Yaupon Holly
Red Mulberry Morus rubre
Redbud (Texas or Mexican)

SHRUBS / PERRENIALS / GRASSES

Cardinal Flower \Lobella cardinalis
Dwarf Waxmyrtle \Myrica cerifera
Gulf Muhly Muhlenbergia capilaris |
Hill Country Penstemon |Penstemnon trifioris \
Horsoetail \Equisetum hyemale
Iniand Sea Oats Chasmanthlum latifolium
Lifiope Lirope muscari 'Big Blue' H
Mexican Buckeye Ungnadia specisoa -
Morea Iris IMarea bicolar ¥
Obedient Plant Phystostegia intermedia
Rock Rose \Pavonia lasiopetala 3
Texas Columbine quilegis 4% var. hir I
Turk's Cap arboreus var ~| -
g | P2
S
b i
GROUNDCOVERS 1] )
)
Dayllly Hemerocelis spp. § ;
Blue Shade Ruellia Ruellia squarrosa ‘Blue Shade’ |
Lanceleaf Coreopsis Coreopsis lanceolata i
River Fern Thelypteris kunthii (7]
Wood Somrel Oxalls spp. =
Zexmenla Wedelia texana

AREAS FOR RE-PLANTING

EXISTING TURF/PLANTING

[ GROUNDCOVER SANANTONIO Rivis

MEDIUM, SHRUBS/GRASSES

P LARGE SHRUBS
J SMALL TREE
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Isualizing the Plan
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Visualizing the Plan




Time Value of Money

Project today will be less expensive
than in the future.

Parking lots will need rebuilding In
the next few years?

Trees will decline and need removal
and replacement

Maintenance program will require
modification of existing
drainage patterns

TETRA TECH
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esigh Phase - Site Visit
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Designh Phase - Selected Option

TOTAL IMPERVIOUS COVER REMOVED asavrmoEsGUPTON s | ‘msos | esvenon B O

(P1, P2 AND B9) = 4,135 SQ. FT. o™ by | el ] [0SO ol

EAK DISCHARGE FLOW ;] 088 282

[TTTTTTEL

NOK IS T 20RK NG 01

SAN ANTONIO RIVER

LEGEND

@B CISTERN LOCATION

[ ] BIORETENTION BASIN (BMP)
] pERVIOUS PAVEMENT
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i STORM WATER MANHOLE 9

TOP: 631.29 4

| INV (12" RCP-OUTY. 623.78 2

STORM WATER MANHOLE _\
WEST JOHNSON STREET / pawioe "

/ INV (12 RCB-OUT) 626 71 __18"STORMDRANLNE ___ o

é“ PIPE CONNECTION

PROPOSED MONITORING

G509 STRUCTURE

/ [ CLEAN-OUT
/ e

1
C-a05

PIPE

2 ENLARGED PLAN
SEE SHEET C-SOQA

~——TEE

T T 22

i HANE TRENCH UNDER
/_ EXJSTING SIDEWALK

smwnmmmm/ J
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B : L)
b T 7 H /
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N\ 4 A I REMOVE EXISTING —. o »
e — 2\ STC O EE
< STORM DRAIN LINE I el
\ | ‘ S :
\ FOREBA [ 21203 I
g v 5/ |
.
% \ TO! = 2
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. \ _f —— —
v Y I
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1
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Z R
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O
& * /([' < CONCRETE SIDEWALK
v // I
PROPOSED OVERFLOW o I
FEATURE O
NA700E57 67 I
E 212028100

NO HYDRAULIC RESTRICTION
LAYER THIS SIDE 24 FEET

BIORETENTICN BASIN %

B8
AREA: 623 SQFT

EXISTING
LANDSCAPE
EDGING

7
44/(

ey,

NABO0E 00
2120261 8¢

HYDRAULIC RESTRICTION
LAYER. SEE DETAL THIS SHEET)|

NA3760526 59
E 212027473/




Design Phase

ELEV: 629.70
Foresay (2
ELEV629.50 \o°%/

NDS 24" SQUARE TAPERED

BMP TERMINATION HDPE CATCH BASIN WITH
U V. INHIBITORS

EXISTING STORM AND PIPE SEALANT L
GUTTER DRAIN INLET (3N 1) 9" PONDING
ELEV:631.30 10F-651:00 A ELEV: 63053
Y —= L) — 8

——

0.5% SLOPE

s "
EXISTING 12" CONC. STORM GEOTEXTILE

DRAIN LINE INV =629 75

30 MIL PVC LINER ELEV: 62694

NDS 24" SQUARE POLYOLEFIN
GRATE WITH U.V. INHIBITORS

OVERFLOW

ELEV: 631.3

SEE SHEET C-509 FOR

MONITORING EQUIPMENT EXISTING 12" CONCRETE

EXlSTING SIDEWALK STORM DRAIN LINE

ELEV: 629 .63

PROPOSED 6" P
UNDERDRAIN
ELEV:626.74

A
30 MIL PVC LINER 0.5% SLOPE n

\35%)
PIPE SEALANT (G55

'“: TETRA TECH

EXISTING STORM
DRAIN INLET
TOP:631.51

e

12" CONC. STORM
DRAIN LINE
INV.=626.71




Design Phase

/—ROOF

WHERE EAVES EXIST, PROVIDE —
DOWNSPOUT BENDS AND SECTIONS
TO SECURE DOWNSPOUT
AND PIPING TO BUILDING WALL

FIRST FLUSH—"]
DIVERTER

@ TETRA TECH

NOTE: IF NO IMPERMEABLE LINER IS
REQUIRED WITHIN THE SEEPAGE AREAS,
ENSURE THAT SUBGRADE COMPACTION
IS MINIMIZED DURING CONSTRUCTION

PROVIDE ANCHOR STRAPS

AND SECURE DOWNSPOUT

PIPING TO BUILDING WALL

AT APPROXIMATELY 3'-0", O.C. (TYP.)

INLET DESIGNS VARY PER
MANUFACTURER

OBSERVATION HATCH,
12" @ MIN.

-/—OVERFLOW PIPE TO
DRAINAGE SYSTEM

|_—VALVED, LOW-FLOW OUTLET
TO VEGETATED AREAS

i \FOUNDATION, CLEARED
AND LEVELED.
REINFORCED CONCRETE

/"5 \ CISTERN PROFILE

c-507 SCALE: 1"=3'
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Design Phase

N

FLUSH CURB
NORTH sy
PARKING LOT Pl 631.78 A

URB SECTION
2

—_— — —— whe—
ADA COMPLIANT o
632.27
COXE
v

E

y VALVE AN%HQBE

PROVIDE PVC PIPING . CONNECTION®
HEADER AND CONNECTION 0 |

v

METAL GRATE
COVER =

EXISTING SARA HEADQUARTERS




esign Phase - Interlocking Concrete

avers

TETRA TECH

BMP MONITORING
EQUIPMENT PAD
BY OTHERS

EXISTING
! FENCE

13700438 34

EXISTING
CONCRETE CURB

DIAMETER

4w T
ERDRAIN

e MIN. DI

METER
- PVC UNDHRDRAIN
| MIN1%S{oRE - - E0GE RESTRAINT

] 2129055.74

ADJUST UTILITY LINES
AS NECESSARY TO AVOID
NEW PIPING

PVC'U
MIN. 06%, SLOPE -
PIGP AREA:

382 SQ. FT

133

EX!ST\NG 16" RCP STORM DRAIN LINE

75\
- 6" PIPE CONNECTION w

I

,}2‘

RH STORM™

W DRAINANLET

NA3790317 16
0.08

A (;) T \\
-~

% \— EDGE RESTRAINT

MATCH EXISTING

E

NEW CONC

&
g
~

I

&Y 3

£ |

Q) g PAVEMENT

_ EXISTBG
575 CONCRETE
ENTRANCE, |
o
>

RETE
N,
AN

[N

EDGE RESTRAINT
MATCH EXISTING

<,
\ PAVEMENT ELEVATION
SOUTH PARKING LOT
ADJUST UTILITY LINES
AS NECESSARY TO AVOID
s

NEW PIPING

-
. DIAMETER

PAVEMENT ELEVATION

\/C UNDERDRAIN

A MIN. 1% SLOPE

~fl
A ¢
NEW COIRE?E\ ™
v PAVEMENT =0
= “In:13700301.62
12126021 52

s 8

X
g
g
[a]
17}
o
I
g
=z
S
3
o
2
&
£}
@

2 MIN. DIAMETER -
PVC UNDE? RAIN
MIN. 0:5% S| DPE

EXISTING SARA HEADQUARTERS

085

PIPE,
}o(sc‘ﬂow O




Landscaping

PLANT SCHEDULE PA B8

TETRA TECH

SHRUBS

GROUND COVERS

CODE

MAL VA2

PAV LAS

SAL SCA

CoDE

BOTANICAL NAME

Malvaviscus arboreus drummondii

Pavonia lasiopetala

Salvia coccinea

BOTANICAL NAME

DIC ARG

PHY NOD

Dichondra argentea

Phyla nodiflora

COMMON NAME

Giant Turk’s Cap

Rock Rose

Scarlet Sage

COMMON NAME

Silver Ponyfoot

Frogfruit

SIzE

2 gal

2 gal

1 gal

CONT  SPACING

flat

QTY  REMARKS

REMARKS

20ct Flat

20ct Flat
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Phasing Plan

STAGING 472A
PHASET 157

SOLIMESRAING |01

HoR -
PAZAING L2T
= STATING AREA

PHas= ¢ ]
EXISTING SARA
HEADQUATERS

®

WEST JOHNSONS STREET

STAC YCMRDNG - WARTINZZ, RUDEY

28 FHASING

——a

AmEREFIR

SAM ANTONIO RIVER

(3) owees

SEE SPECIFICATIONS FOR PHASING PLAN DESCRIPTION

BEIN5 E AT A1 P - CLSARA 2 JZTHE LI RETROT T S DESION F14SEHTE ™34 TECH SAD LTS3 ST~ 8-
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Construction Phase - Utility Conflicts
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onstruction Phase - Excavating for
ie In to Existing Storm Drains
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Bioretention Liner
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Interlocking Concrete Pavers
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Paver Installation Details

b
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ion

Ongoing Construct
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Questions
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