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i TECHNICAL MEMORANDUM

TO: City of St. Cloud

FROM: April A. Ryan, PE

DATE: April 26, 2018

RE: Lake George Water Quality Treatment

SEH No. STCLD 144699

BACKGROUND

The City of St. Cloud contracted with SEH to complete a Sub-Watershed Assessment of the Lake George
Drainage area in 2017. The assessment evaluated the sub-watershed drainage systems and identified
cost-effective practices to manage and treat stormwater runoff. The Assessment provides a guide to help
incorporate stormwater treatment as areas develop and redevelop in the Lake George Sub-Watershed.

This memo focuses on guidance and insight to incorporate stormwater treatment as the City moves
forward with redeveloping the Technical High School Campus, and as improvements are made to
Eastman Park. Stormwater treatment should be incorporated into the planning process to provide the
most cost-effective approach to treat stormwater and improve the water quality in Lake George.

LAKE GEORGE

Lake George is a eutrophic lake; it has high nutrient
levels. External loading from stormwater discharges to
the lake and internal loading from existing sediment
and conditions within the lake, are the cause of these
high nutrient levels. To lower the nutrient levels and
improve water quality within Lake George, in-lake
treatment as well as stormwater treatment practices
will need to be implemented.

Eastman Park / Lake George, looking north

Recommended in-lake treatment and adjacent enhancement projects include:
¢ Ongoing water sampling and monitoring of Lake George water quality.
e Maintenance including dredging / treatment at Little George.
¢ In-lake treatment, such as aluminum sulfate treatment, aeration and measures to improve aquatic
habitat.
e Shoreline restoration.

The City is moving forward with in-lake aluminum sulfate treatment and ongoing water sampling within
Lake George, however, it is equally important to implement watershed wide stormwater treatment
improvements.

Engineers | Architects | Planners | Scientists

Short Elliott Hendrickson Inc., 1200 25th Avenue South, P.O. Box 1717, St. Cloud, MN 56302-1717
SEH is 100% employee-owned | sehinc.com | 320.229.4300 | 800.572.0617 | 888.908.8166 fax
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LAKE GEORGE SUB-WATERSHED

The Lake George sub-watershed includes two primary storm
drain inlets into Lake George shown in Figure 2.

The north inlet includes drainage from 76.5 acres of residential,
institutional, commercial and the Highway 23 corridor land
uses. Runoff from these areas enters directly into Lake George
with little to no stormwater treatment (catchments G & H shown
on attached Figure 1).

The south inlet includes drainage from 58.5 acres of primarily A SR ST
residential land use (catchments L1-3 shown on attached _ S S t N g
Figure 1). Small rain events are treated, to some extent, by the - e
existing stormwater sedimentation pond, Little George, priorto & o F T

discharging Lake George. Little George is undersized and
needs significant maintenance.

Figure 2: Storm drain inlets to Lake George

To effectively treat stormwater prior to entering Lake George, cleaning of Little George is needed along
with the installation of additional treatment facilities. The watershed treatment practices recommended
within the Sub-watershed Assessment include the following:

e Regional treatment facilities.

e Site specific treatment facilities.

¢ Residential rainwater gardens.

REGIONAL STORMWATER TREATMENT

Regional stormwater treatment facilities are often the most cost-effective approach
to providing stormwater treatment in developed areas. This is due to space
limitations, elevation and utility conflicts, and long term maintenance needs. The
recommended regional stormwater treatment systems for the Lake George Sub- . \
watershed include a treatment train approach for the south inlet and two options Underground Reg,ona| Treatment
for a single regional treatment facility for the north inlet.

South Inlet System —

Attached Figure L shows the south inlet drainage area along with the recommended
treatment facility locations. These treatment systems are further detailed for
planning purposes in Figures L-1 through L-3. By providing a treatment train
approach, where stormwater is treated in each system as it passes through,
treatment effectiveness is optimized. LR

Aboveground Regional Treatment
Site L-1: Located at the Islamic Center of St. Cloud. The system can be designed to only |mpact the
existing parking lot area. :

Site L-2: Located at the south side of Technical High School Campus. The system
can be located anywhere along the south property line of the school campus
depending on redevelopment plans.

Site L-3: Located within the Eastman Park Parking Lot. The system will require
the complete reconstruction of the parking lot. The middle and south side of the
parking lot will need to be raised approximately two to four feet to match the existing elevation along the
north side of the parking lot.

p NN " T -
Underground Regional Treatment
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Table 1 below summarizes the modeled annual pollutant load removal and removal efficiency of Total
Suspended Solids (TSS) and Total Phosphorous (TP). Results are shown for each individual system and
with the treatment train approach. The systems will provide a level of treatment regardless of whether
they are constructed at the same time or at different times and can be constructed in any order.

Table 1: South Inlet Treatment Summary

Drainage | TSS Removed TSS TP Removed TP
Treatment Area Annually Removal Annually Removal
System Location (acres) (Ibslyear) Efficiency (Ibslyear) Efficiency
L-1 Islamic Center 124 2,775 7% 6.2 60%
L-2 Tech. HS South Lot Line 11.0 2,353 77% 5.5 60%
Islamic Center & Tech. HS
L-1&L-2 South Lot Line 23.4 5,766 87% 14.2 73%
L-3 Eastman Parking Lot 24.2 4,601 85% 9.8 66%
Islamic Center, Tech. HS
L-1, L-2, South Lot Line & Eastman
and L-3 Parking Lot 47.6 11,127 92% 27.6 80%

Note: pollutant removals are based on WinSLAMM modeling with a WinSLAMM medium patrticle size distribution. Model details can
be found in the 2017 Lake George and Downtown Sub-watershed Assessment.

North Inlet System

Figures G and H show two recommended locations for providing regional treatment for the north inlet
drainage system. Unlike for the south inlet system, it is recommended that one system is selected for
installation, not both. The systems are further detailed for planning purposes in Figures G-1 and H-1.
Table 2 below summarizes the modeled annual load removal and removal efficiency of Total Suspended
Solids (TSS) and Total Phosphorous (TP). Results are shown for each individual system.

Table 2: North Inlet Treatment Summary

Drainage | TSS Removed TSS TP Removed TP
Treatment Area Annually Removal Annually Removal
System Location (acres) (Ibslyear) Efficiency (Ibslyear) Efficiency
G Tech. HS North Parking Lot 46.4 14,715 77.0% 26.3 60.0%
H North End of Eastman Park 56.2 18,525 77.0% 32.5 60.0%

Note: pollutant removals are based on WinSLAMM modeling with a WinSLAMM medium patrticle size distribution. Model details can
be found in the 2017 Lake George and Downtown Sub-watershed Assessment.

Planning Level Costs

Treatment effectiveness is often related to the size of the system. There is a balance between removal
efficiency, system size, and costs. Table 3 provides a summary of the estimated costs to construct each
system based on the treatment removal efficiencies identified. A reduction or increase in the desired
treatment level will result in adjustments to estimated costs.
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Table 3: Treatment System Planning Level Cost Estimate

Treatment Estimated Cost Based on
System Removal Efficiency Listed Above
L-1 $216,000
L-2 $198,000
L-3 $660,000
G $836,400
H $1,012,800

Note: Removal efficiency is the individual system removal efficiency.

SITE SPECIFIC STORMWATER TREATMENT

In addition to regional stormwater treatment facilities, there are opportunities to consider smaller, site
specific treatment systems. There are many different treatment options that can be considered for site
specific stormwater treatment depending on elevations, desired use, maintenance considerations and
other site characteristics. Site specific treatment systems can often achieve removal efficiencies of up to
80% to 90% annually for TSS and 65% to 80% annually for TP removal. Figure 7A from the Sub-
watershed Assessment shows the recommended site specific treatment locations in the Lake George
Sub-watershed. A number of site specific locations are also identified as regional treatment locations. As
redevelopment planning progresses, systems that include regional and site specific treatment should be
considered.

Site specific examples in St. Cloud:

St. Germain St. E. Site Specific Rainwater Garden

Private Site Specific Infiltration System Police Station Site Specific Pervious Pavers

P:\PT\S\STCLO\144699\1-genl\14-corr\M City Lake George Water Quality Treatment - 042618.docx





AutoCAD SHX Text
CATCHMENT L3

AutoCAD SHX Text
CATCHMENT G

AutoCAD SHX Text
CATCHMENT H

AutoCAD SHX Text
CATCHMENT L2

AutoCAD SHX Text
CATCHMENT L1

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
FIGURE NO. 1

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
LAKE GEORGE  TREATMENT SYSTEMS DRAINAGE AREAS ST. CLOUD, MINNESOTA

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
150

AutoCAD SHX Text
300

AutoCAD SHX Text
150

AutoCAD SHX Text
75




AutoCAD SHX Text
CATCHMENT L3

AutoCAD SHX Text
CATCHMENT L2

AutoCAD SHX Text
CATCHMENT L1

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/02/2018

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
FIGURE  L

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT DRAINAGE AREAS ST. CLOUD, MINNESOTA

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
125

AutoCAD SHX Text
250

AutoCAD SHX Text
125

AutoCAD SHX Text
62.5

AutoCAD SHX Text
9TH AVE SOUTH

AutoCAD SHX Text
WEST ST. GERMAIN ST

AutoCAD SHX Text
TRUNK HIGHWAY 23

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
8TH STREET SOUTH

AutoCAD SHX Text
8TH STREET SOUTH

AutoCAD SHX Text
LAKE GEORGE

AutoCAD SHX Text
12TH AVE SOUTH

AutoCAD SHX Text
14TH AVE SOUTH

AutoCAD SHX Text
17TH AVE SOUTH

AutoCAD SHX Text
WASHINGTON MEMORIAL DRIVE

AutoCAD SHX Text
17TH AVENUE

AutoCAD SHX Text
15TH AVENUE

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
POTENTIAL TREATMENT LOCATION L-3

AutoCAD SHX Text
POTENTIAL TREATMENT LOCATION L-2

AutoCAD SHX Text
POTENTIAL TREATMENT LOCATION L-1




AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
FIGURE  L-1

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT LOCATION ST. CLOUD, MINNESOTA

AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
15

AutoCAD SHX Text
30

AutoCAD SHX Text
15

AutoCAD SHX Text
7.5

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
16TH AVENUE SOUTH

AutoCAD SHX Text
TC=1039.10 INV=1033.47

AutoCAD SHX Text
168 LF 18" RCP @ 0.25%

AutoCAD SHX Text
TC=1038.57 INV=1033.04

AutoCAD SHX Text
155 LF 12" RCP

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
APPROXIMATE TREATMENT LOCATION




AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
15

AutoCAD SHX Text
30

AutoCAD SHX Text
15

AutoCAD SHX Text
7.5

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
13TH AVE SOUTH

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
FIGURE  L-2

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT LOCATION ST. CLOUD, MINNESOTA

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:54 PM jschmitz 4/10/2018 1:54 PM jschmitz4/10/2018 1:54 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
TC=1039.51 INV=1031.57

AutoCAD SHX Text
327 LF 30" RCP @ 0.15%

AutoCAD SHX Text
322 LF 33" RCP @ 0.22%

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
APPROXIMATE TREATMENT LOCATION




AutoCAD SHX Text
EAST LAKE BOULEVARD

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
LAKE GEORGE

AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
50

AutoCAD SHX Text
25

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
FIGURE  L-3

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT LOCATION ST. CLOUD, MINNESOTA

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
TC=1028.97 INV=1020.81

AutoCAD SHX Text
TC=1029.55 INV=1022.40

AutoCAD SHX Text
252 LF 33" RCP @ 0.39%

AutoCAD SHX Text
303 LF 33" RCP @ 0.20%

AutoCAD SHX Text
21" RCP @ 0.31%

AutoCAD SHX Text
42" RCP @ 0.18%

AutoCAD SHX Text
TC=1025.02 INV=1020.47

AutoCAD SHX Text
42" RCP @ 0.13%

AutoCAD SHX Text
TC=1027.77 INV=1020.14

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
APPROXIMATE TREATMENT LOCATION




AutoCAD SHX Text
CATCHMENT G

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
FIGURE G

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT SYSTEM G DRAINAGE AREA ST. CLOUD, MINNESOTA

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
75

AutoCAD SHX Text
150

AutoCAD SHX Text
75

AutoCAD SHX Text
37.5

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
12TH AVE SOUTH

AutoCAD SHX Text
WEST ST. GERMAIN ST

AutoCAD SHX Text
TRUNK HIGHWAY 23

AutoCAD SHX Text
17TH AVENUE

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
2ND STREET SOUTH

AutoCAD SHX Text
LAKE GEORGE

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
POTENTIAL TREATMENT LOCATION




AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
25

AutoCAD SHX Text
50

AutoCAD SHX Text
25

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
FIGURE  G-1

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT LOCATION ST. CLOUD, MINNESOTA

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:54 PM jschmitz 4/10/2018 1:54 PM jschmitz4/10/2018 1:54 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
12.5

AutoCAD SHX Text
24" RCP

AutoCAD SHX Text
2ND STREET SOUTH

AutoCAD SHX Text
12TH AVENUE SOUTH

AutoCAD SHX Text
345 LF 33" RCP @ 0.48%

AutoCAD SHX Text
TC=1033.80 INV=1023.67

AutoCAD SHX Text
53 LF 33" RCP @ 0.64%

AutoCAD SHX Text
33" RCP

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
APPROXIMATE TREATMENT LOCATION




AutoCAD SHX Text
CATCHMENT H

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
FIGURE H

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
LAKE GEORGE   POTENTIAL TREATMENT SYSTEM H DRAINAGE AREA ST. CLOUD, MINNESOTA

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
125

AutoCAD SHX Text
250

AutoCAD SHX Text
125

AutoCAD SHX Text
12TH AVE SOUTH

AutoCAD SHX Text
WEST ST. GERMAIN ST

AutoCAD SHX Text
TRUNK HIGHWAY 23

AutoCAD SHX Text
17TH AVENUE

AutoCAD SHX Text
7TH STREET SOUTH

AutoCAD SHX Text
2ND STREET SOUTH

AutoCAD SHX Text
LAKE GEORGE

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
POTENTIAL TREATMENT LOCATION




AutoCAD SHX Text
0

AutoCAD SHX Text
feet

AutoCAD SHX Text
scale

AutoCAD SHX Text
25

AutoCAD SHX Text
50

AutoCAD SHX Text
25

AutoCAD SHX Text
2ND STREET SOUTH

AutoCAD SHX Text
12TH AVENUE SOUTH

AutoCAD SHX Text
STCLO145566

AutoCAD SHX Text
04/05/2018

AutoCAD SHX Text
FIGURE  H-1

AutoCAD SHX Text
LAKE GEORGE  POTENTIAL TREATMENT LOCATION ST. CLOUD, MINNESOTA

AutoCAD SHX Text
FILE NO.

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PHONE: 320.229.4300 1200 25TH AVENUE SOUTH P.O. BOX 1717 ST. CLOUD, MN 56302-1717 www.sehinc.com

AutoCAD SHX Text
P:\PT\S\STCLO\145566\5-final-dsgn\51-drawings\50-Hydro\Figures\sc145566hyd_FigsRev.DWG 4/10/2018 1:43 PM jschmitz 4/10/2018 1:43 PM jschmitz4/10/2018 1:43 PM jschmitz jschmitzjschmitz

AutoCAD SHX Text
12.5

AutoCAD SHX Text
TRUNK HIGHWAY 23

AutoCAD SHX Text
LAKE GEORGE

AutoCAD SHX Text
36" RCP

AutoCAD SHX Text
ESTIMATED INV=1020.83

AutoCAD SHX Text
80 LF 36" RCP

AutoCAD SHX Text
ESTIMATED INV=1021.35

AutoCAD SHX Text
85 LF 33" RCP

AutoCAD SHX Text
TC=1030.05 INV=1021.89

AutoCAD SHX Text
53 LF 33" RCP @ 0.64%

AutoCAD SHX Text
24" RCP

AutoCAD SHX Text
TC=1034.51 INV=1022.31

AutoCAD SHX Text
EXISTING STORM SEWER

AutoCAD SHX Text
APPROXIMATE TREATMENT LOCATION


R s 0 2l W . ..
S A b g A e

AW % % A :
BT el o el i I ot thllbe e i agre— - 4 2

FLUS T £ e e e
i L o e __ i V. _ ; 1.
* T Tﬁh 1 !

)

B % T P o i
A Gt g s g e

i
T i e | A
t 7. E -8 i 1 w0
& Byt P m .. - F |

.\._.—
o8N
e B




	sc145566hyd_FigsRev-FIG1.pdf
	Sheets and Views
	sc145566hyd_FigsRev-Catchment1


	sc145566hyd_FigsRev-SubG.pdf
	Sheets and Views
	sc145566hyd_FigsRev-SubG


	sc145566hyd_FigsRev-SubG1.pdf
	Sheets and Views
	SubG (2)


	sc145566hyd_FigsRev-SubH.pdf
	Sheets and Views
	sc145566hyd_FigsRev-SubH1


	sc145566hyd_FigsRev-SubH1.pdf
	Sheets and Views
	sc145566hyd_FigsRev-SubH1 (2)


	sc145566hyd_FigsRev-SubL.pdf
	Sheets and Views
	sc145566hyd_FigsRev-Overall


	sc145566hyd_FigsRev-SubL1.pdf
	Sheets and Views
	sc145566hyd_FigsRev-SubL1


	sc145566hyd_FigsRev-SubL2.pdf
	Sheets and Views
	SubL2


	sc145566hyd_FigsRev-SubL3.pdf
	Sheets and Views
	sc145566hyd_FigsRev-SubL3



