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The purpose of this report is to evaluate the potential for erosion on two stream reaches which
affect the Austin Oaks development and to establish an erosion hazard zone. The report will
include hydrologic and hydraulic modeling of the stream reaches based on site specific site
investigation and data obtained from on-site topographic surveys.

The two reaches in question are first, the “Foster Branch Reach” (FBR) which extends from the
culvert under MoPac (LLoop 1) located on the south side of the intersection of Loop 1 and
Spicewood Springs Road, extending approximately 180 feet upstream (westerly) to a culvert under
Spicewood Springs Road. Second, the “Wood Hollow Reach” (WHR) extends from its junction
with FBR approximately 100 feet upstream of the Culvert under Loop 1, upstream in a
southwesterly direction approximately 220 feet, crossing Executive Center Drive and then
approximately 180 feet to Wood Hollow Drive. Both reaches are “developed” waterways, affected
by adjacent development including the aforementioned public streets.

The channel in the Foster Branch reach is characterized by a stable rock (limestone) invert and

stable vegetated sloping banks extending to Spicewood Springs Road on the north and to an
existing parking lot on the south. This condition is illustrated in the images below.
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The channel in the lower Wood Hollow reach is characterized by a stable rock (limestone) invert
approximately 20 feet wide with steep banks constructed by placement of large boulders. This
condition is illustrated in the images below.
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The channel in the upper WHR, upstream of Executive Center Drive, is characterized by a stable
rock (limestone) invert and stable vegetated sloping banks extending to Wood Hollow Drive to the
west and to the retaining structure for the existing development on the east.

Beginning at the MoPac culvert the total tributary area is 818.7 acres. Beginning at its downstream
junction with FBR the WHR has a tributary area of 419.9 acres making the two contributing
watersheds approximately equal. The watersheds are essentially fully developed as is illustrated on
the attached drainage area map. The flow rates for flood events are moderated by regional
detention in both watersheds in addition to channel storage created as a result of numerous street
crossings where culverts are undersized. The flow rates were determined using the current City of
Austin study extracted from the HMS file provided and are tabulated as follows:

Reach Location Q, Q, Q,; Qoo

Foster Branch Reach

MoPac Culvert 1000 1660 1970 2680

SS Culvert 570 1050 1290 1920
Wood Hollow Reach

Confluence 447 676 790 1294

Executive Center 447 676 790 1294

Wood Hollow 447 676 790 1294
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A hydraulic analysis for the two reaches was performed using HMS and is attached. Frequent flood
events are the primary mechanism of stream erosion and, thus, the two year flow event is of
primary concern. Results for less frequent storms are also presented for reference. For ease of
review flows and velocities are tabulated for the sections analyzed.

Evaluation of Erosion Hazard Zones is a risk based analysis of channel inverts and banks which
may be susceptible to erosion. Channels may experience lateral migration, channel widening and
deepening depending on site specific circumstances. Invert and bank erodibility, stream flow
amount, frequency and velocity, bed alignment, manmade features and bank vegetation are primary
factors.

A number of factors were analyzed in order to determine the proposed Erosion Hazard Zone
(EHZ) for the two reaches, the adjustment factor method taken from the guidelines developed by
JE Fuller. This method uses the 100 year flows as a baseline flood so it is used for the applicable
factors in the analysis.

Site Characteristic FBR Adli:littr:tent

Channel Bend Factor - Bend angle < 5° (Reaches are relatively straight) 0.00
Channel Velocity Factor - Main Channel Velocity 0.10
Bankfull Width/Depth Ratio Factor - W/D = 10 - 40 0.02
Bank Materials Factor - Boulders, Clay 0.05
Bank Cementation Factor - High CaCO3 limestone soils 0.00
Bank Vegetation Density Factor - < 25% Soils Exposed on Bank 0.00
Bank Vegetation Type Factor - Most Stable 0.00
Bank Conditions Factor - 0-5% cutbanks, rock bottom 0.00
Flow Conditions Factor - Ephemeral Stream 0.05
Watershed Development Factor - Urbanized Watershed 0.10
Man-Made Disturbance Factor - Moderate Floodplain Activity (Stable 30+ 015
years)
Vertical Channel Stability - No Significant Degradation/Aggradation
Expected (Rock Base) 0.00

TOTAL 0.47

The Fuller method equation provides that the Erosion hazard Zone Setback for FBR=
Q.0 *° (Adjustment Factors) = 2680 * (0.47) = 24.3’
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Site Characteristic LOWER WHR

Adjustment

Factor

Channel Bend Factor - Bend angle < 5° (Reaches are relatively straight) 0.00
Channel Velocity Factor - Main Channel Velocity 0.00
Bankfull Width/Depth Ratio Factor - W/D = <10 0.00
Bank Materials Factor - Boulders, Bedrock 0.00
Bank Cementation Factor - Rock 0.00
Bank Vegetation Density Factor - < 25% Soils Exposed on Bank 0.00
Bank Vegetation Type Factor - Most Stable (Albeit Not Relevant Due to 0.00
Rock)
Bank Conditions Factor - 0-5% cutbanks, Rock bottom. 0.00
Flow Conditions Factor - Ephemeral Stream 0.05
Watershed Development Factor - Urbanized Watershed 0.10
Man-Made Disturbance Factor - Moderate Floodplain Activity (Stable 30+ 015
years)
Vertical Channel Stability - No Significant Degradation/Aggradation 0.00
Expected (Rock Base) '

TOTAL 0.30

Lower WHR Setback = Q,,, "* (Adjustment Factors) = 1294 ** (0.30) = 10.8
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Site Characteristic UPPER WHR e

Channel Bend Factor - Bend angle < 5° (Reaches are relatively straight) 0.00
Channel Velocity Factor - Main Channel Velocity 0.10
Bankfull Width/Depth Ratio Factor - W/D = 10 - 40 0.02
Bank Materials Factor - Boulders, Clay 0.05
Bank Cementation Factor - High CaCO3 limestone soils 0.00
Bank Vegetation Density Factor - < 25% Soils Exposed on Bank 0.00
Bank Vegetation Type Factor - Most Stable 0.00
Bank Conditions Factor - 0-5% cutbanks, rock bottom 0.00
Flow Conditions Factor - Ephemeral Stream 0.05
Watershed Development Factor - Urbanized Watershed 0.10
Man-Made Disturbance Factor - Moderate Floodplain Activity (Stable 30+ 015
years)
Vertical Channel Stability - No Significant Degradation/Aggradation 0.00
Expected (Rock Base) '

TOTAL 0.47

Upper WHR Setback = Q,,, "* (Adjustment Factors) = 1294 ** (0.47) = 16.9’

Erosion Hazard Zones are drawn on the attached existing site plan.

Page |6



GRAPHIC SCALE
0 50 100

—

(IN FEET)

FOSTER BRANCH REACH]|

FEMA & C.O.A. ~ \ . ~< L
4 2
Va DRAINAGE @)
DRAKAGE / \ ESM%I\ a N
2 %

\ o
2 <

3 "
/ - Z \ . <C N
N 2| 2

. ~ L

ZONE '4';',/ ™| ZONE S5 Z ;

-7 _— D N (7))

FEMA & C.O.A. . e = )
RS WV U = g
T — CFEMA R C.OA— DRARAGE "™ P
o FL OODPLAIN T O
/ DRAINAGE

L/ ESMT. \ <\ %

EROSION
HAZARD
ZONE

DRAINAGE
ESMT.,

Urban Design Group
TX Registered Engineering Firm #F-1843
3660 Stoneridge Road
Suite E101

Austin, TX 78746
512.347.0040

S:\Projects\Austin Oaks 15-864\CAD\(Plans) PUD\SHEETS\AO-s-EROSION HAZARD ZONE EXHIBIT.dgn

3/28/2016



2629

GRAPHIC SCALE
0 50 100

(IN FEET)

AUSTIN OAKS PUD
HEC-RAS SECTIONS

Urban Design Group
TX Registered Engineering Firm #F-1843
3660 Stoneridge Road
Suite E101

Austin, TX 78746
512.347.0040

S:\Projects\Austin Oaks 15-864\CAD\(Plans) PUD\SHEETS\AO-s-HEC-RAS SECTION EXHIBIT.dgn

3/28/2016



—

%
[
! i\
\\
]
v
\ \\
\

=————————— 1 1, /L y —— — \ w 2N NS ‘
1 ,, a : )

/
1 /1
/
/
f
I
-
I
)y
/
/
N/
/
s
I
/
|
|
|
i
[
[ R
[V
|
|
|
I
i
|
|
|
~
&
D

GRAPHIC SCALE
300 0 150 300 600

™ ™ ™™ e

(IN FEET)

AUSTIN OAKS 15-864

S

)

[
R,

/

/

7

N

¢ 0

b

> 4
\\ (\*w“;\ (= S
N ! // I\ &
r el 0 /Y 7 AS\% = \ / ey !
. L\,JL—J—f 7 - ~ > B \ DR
%&\ \ / /( T </\/\§A
L — o S
\
= = \ — = A
; 2 3 Q . / S
- o /\J\ g
1 " 7o
‘ Ve

/
N7
‘\ 4

.

P
5l
i
SN
Q
7
\
é
{
8w,
=

©q

\
f ‘ — — & 7 r\ N
Y j ‘ > Lo S ¢ € ?x Al \ X B - — [ 2 ey
Wi \ — . S<F / IR &N E O : </ T e \ % P
- = d o L~ | /O / AN
1 L
K W oL

P, ! B,
\ [ LAY & > s

] /N = SN SNV o &) = 5 \ | ,
| I A ‘ : 251.4 AR FOSTER BRANCH REACH \ Vel ix )
V 5 g . v ¢ - ] %% ‘ %‘ fz Y // /o ﬁ / ! / S @
A U = (r %kﬂ A\ 2 &C QO & -
/ (D \2\\ w% > (\\h@
N Q <

Iy
STHP )DOW)
\
)
\
- )
2
.
i
4
[
s
£
>
&
&
£
.
R
@(%
@ 0@

S:\Projects\Austin Oaks 15-864\CAD\(Plans) PUD\SHEETS\AO-s-DA EXHIBIT.dgn

J gl ;
\
\ 0 ‘ 2
i % =
‘ 4 R _ S 4 P2 ) -
R4y, > & / y &, J .
- ) {77 ¢ N/ & % T, / - Urban Design Group PC
\ S P
S N \L‘ ‘ g 2 y s AASS ““w‘ TX Registered Engineering Firm #F-1843
N & L 1) ‘ I i 3660 Stoneridge Road
MG HN k LR 5 1 Suite E101
1723 — ! \ i
— S 5 § 4/% & [ - \ \ jf J J \‘Lq,i —A)) 5
J OB ’ A A T A 5 M ) > ‘ Austin, TX 78746
) k LA v ) r i 512.347.0040
) 43 7 { L I
—— /& o A - )/ . .
/p/C S & = 2 Inwal @ LJ{ N
= < / N\ I 130.7 /.
_ \J & | .
— - (,,,\V\ \\ I~ \ P . L = // /1’7 I
\ v D & Ly _
M | TR " ‘ > o |
- /// ) . Y / & - ﬁ - & 775 Sy |
o S Vo g RIR e S\s S — > < 2 |
. (o S =N & €9) < - l
U~ 4 { AN VASSS 1 7 o on, ~/ ¥ “
/ 1 [ / NN - &, - 2 g N |
L / L / & » |
I— /L ]/ . , ; < S fo & w
— 1\ L L // ) 7 > ~ « S Il
— ~— \y ~/ 3 ; Y 2 + & I |
— ~ { y =~ 7 S X3 N
E,E\i]pzyz . — AY) S/ M\
I — QO N LTS -
7 7 _ 0 » \\/\’\Wm\\&\\f\" $ S )
f = 2
—J / S &
N\ S \§
e oL \f
S Y L%
R& / 7\/&/
*11/ N S
& 5
S ~J) < 5
& (] )
A NG
DXV &) -
o)l
Yay
5 ‘
s 3
S \ -
S5 A \ o 4 A
8 | __7 [ \[
& & —J| | >
95 g - — & 1
5\ !
S N
P B
:/ T\ rJ J
U 1T
S, 75 A
O B & o N o
7y &
[\~
& Q ¥ L‘ ,
> o L_r
4 &
I &
\ \ < :7
by — x
R)) \ SR 1
— 2 7 < { /
- 0 C‘fﬁ — - 474',(0 1 //\/ \x Doy, | PLEASAN R o r
3 \— & N Wy — A \& S = 5 L
. —\ | 7 R £ — >
& ™ %0 | | / O3 b NP S -
& % 1\ A\ & — N— > S g/
4 ~/ 2 L L ——— \ gl %) I I I
N } 0 3 - ROC JNLDE; IS S
\ - —
= T < — / — —— S
@ —~ <> & W1 N =y T D
[ & — - — A 3
g a o —~ A o
Mv Q \\ =
& ?\ © \Hi = (D
D2 351.3 ’ N =
- e
- © N S — AN
8 z S
&y, Gj‘ > - § A r - T o
P S oL —
X D & RO & S 1/ ~
v
o) é ) \ —
& (0]
& ¥ <C
&
&
¢ 4 g e 2
TR
5 / © \ 2 TS N,
/ — 3
/ - X N = ‘ I D s
> ) —_ \__ —
< §H7 ~ /\\\ ) ] = -
S % A 2
> . 7 ¥ Q= I\
Y @ & % I NEA N 3
N S 2 [T <AQ,f
/ \ ‘ p m
g \
&
< Q
S ) ‘ e W A —
e \/ — ] & 7 S
N / Q o &
1 - - 5
z - FNTT 7 \ y
— N R N
— MR Z / - IR 3 L _ ) D AN — =
—ws & ¥ N N = WOOD HOLLOW REACH
— > A LA -
5 - = H L {
L DN ~\/ A\
J L
: T XL
TN\ /T — — S —
¥$Q~?> L / LSV; ‘ J —N \
- % ; J DL RN
= / N “ == . <
/ S \\ \
o A PAAS 3 1 )
~_\& o
\Wﬁ\ ‘ o o / /
ry Y L . Cp, o I
= 2 L
. g ‘
4 )
(
\ ~
L
/
~ B \ _ //
N [ iy Jy
) = / S
< s % / 4 N
S & ~
L/fy,& R / Q\‘\V l K/ \ /,,
“L, Q 5 /
N 4 & ~/e ! I /7
) § s \ / /
g f/ /
/ /s

UDG JOB NO. 15-864

3/28/2016





