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Preamble

Jameson Consulting Engineers have been appointed to prepare a Drainage Strategy on behalf of the
MMR Property Group to support the planning application for re-development of the existing
educational building at this site. The site has been developed over the last 100 years, around a central
stone-built structure opened in 1893 as a Grammar School. Modern additions to the north, south and
rear of the property has expanded the education centre and the drainage system has been developed
accordingly to serve these extensions.

The site is located between Birkdale Road and Halifax Road (A638) behind an open green lawn at the
front of the site. The site is accessed from Birkdale Road to the south, and ground levels rise to the
north, following the topography of this area of Dewsbury. The green lawn area is not part of the
development and does not lie within the clients’ ownership.

The grid reference for the site is SE 23737 22536 at postcode WF13 4HG.

A flood risk assessment (FRA) has not been carried out as the site is located within Flood Zone 1, but the
effects of surface water flooding are considered within this report.
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Proposed Development

The buildings on the site are to be converted from educational use to residential apartments.
As part of the scheme the 2-storey flat roof building to the north of the site will be demolished
to allow additional car parking spaces to be built to service the apartments. All other buildings
remain for conversion.

The conversion from education to residential requires the installation and extension of the foul
drain network.

The site falls from north to south from +96.2m at its highest point at the north of the site, to
+89.9m at the southern entrance. The ground floors of the building are set above the ground
levels in all areas, however several of the buildings have basement accommodation that are in
part below external ground levels.

A Phase 2 site investigation should be carried to determine the local ground conditions and
assess the suitability of an infiltration drainage design to any part of the external site spaces. It
is however highly likely that the underlying ground is predominantly CLAY and therefore the
soil sublayer is likely to be impermeable.

The Environment Agency’s Flood Map for Planning indicates that the proposed development
site lies within Flood Zone 1 (low risk).
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Existing Surface Drainage Network

The existing drainage system is a separate foul and surface water network that connects to the
sewers in Birkdale Road to the south of the site.

A CCTV survey has been carried out by Centara Ltd. and confirms the pipe sizes, inverts and
condition of the drain network. A link can be provided to the full drainage survey report upon
request.

The CCTV survey identifies several drains that are blocked with roots and debris, particularly at
the outfall of the site.

The CCTV survey identifies that the surface water from the 2-storey flat roof building to the
north of the site as connected to the foul water system. This drained area equates to 610 m2
and is excluded from the surface water network capacity calculation.

In some locations, Manholes are blocked, and access has not been gained into chambers,
however connectivity has been proved. As part of the proposed conversion works the drain
system will be cleaned and access ensured to all chambers.

As the buildings extend to the west of the site, the building plateau cuts into the hillside and a
cutting is formed behind the building. The local authority surface water flood map shows flood
water collecting in this area in excess of 300mm deep and occurring at a high probability
(>3.3%), i.e. a 1 in 30-year storm event.
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2.7. The performance of the existing surface water system has been reviewed by analysis of the
network under storm durations. The network performs satisfactorily up to a 1 in 20 year return
period for all storm durations with no allowance for climate change (0% CC). Flooding within
the network occurs at limited volumes (<3 m3) during a 1 in 30 year return period (0% CC).

2.8. As the return periods increase, the flood volumes increase in particular when allowances for
climate change are added. The following table summarises the network performance,
confirming that with an allowance of 40% CC, the network performs without flooding ata 1 in
4 year return period.

Return Period Climate Change Flood Volume (m?) Discharge3 Out Flow (l/s)
(%) Volume (m?)
lin2 0 0 47 97.9
lin2 40 0 65 114.4
1in4 40 0.1 79 119.7
1in20 0 0.2 80 107.4
1in 30 0 2.7 86 131.5
1in 30 40 16.9 108 146.2
1in 100 0 10.9 102 133.0
1in 100 40 40.1 121 129.0
2.9. An existing area of hardstanding at the south of the site (lower driveway) drains directly to

Birkdale Road and does not enter the private drain system. The LLFA have requested that as
much of this area as possible is drained into the private system to benefit from the restricted

Jameson Consulting Engineers Ltd. Reg. England and Wales 06185219



2841
J A M E S O N Wheelwright Centre, Dewsbury
coO U G Drainage Strategy DS(00)01

attenuated discharge. The levels fall steeply across the site at this point. The lowest level a
drainage channel can be set, such that it still drains by gravity behind the flow control device is
+90.1. If the channel were set closer to the gates and at a lower level it could not drain by
gravity back behind the flow control. This approach adds 750 sq.m back into the network and
increases the permissible 1 in 1 year flow, prior to the application of any development
restriction.

2.10. Adjusting for the additional area added in 2.9 above, the existing flow from the site duringa 1
in 1 year return period is 94.3 I/s.
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Proposed Surface Water System

To mitigate the development’s impact on the site itself and adjacent areas beyond the site
boundary, additional drainage will be installed to accommodate run off from the new car park
area to the north of the site (where the building will be demolished). This is the building that
currently connects surface water to the foul drains, so the new car park area will add
additional drained area to the surface water drainage system. Current guidance requires
surface water disposal systems to be designed in accordance with requirement H3 of the
Building Regulations 2000 with all possible options for disposal of surface water having been
considered using the preferred hierarchy:

e Source control and extraction of water from the built design
e Discharge through Infiltration

e  Discharge to Watercourse

e Discharge to Public Sewer

Considering the above hierarchy, an infiltration drainage system has been discounted as the
ground conditions consist of mainly clay and fine particle soils which are likely to be classed as
impermeable for infiltration design purposes. It is also likely that surface water from the car
park, discharged through the soil surface layers will end up collecting around the basement
structure of the main building which needs to be avoided to protect the accommodation
proposed at basement level.

There is no known watercourse within the site or accessible from the site and therefore
drainage of surface water to the sewer via the drain network is the only viable option.

The green area to the east of the building is not in the clients’ ownership and therefore surface
water features offering attenuation cannot be considered in this area; accordingly, we have
developed a design that uses underground attenuation tanks sited under the car parking areas.

Pre-planning advice has confirmed that the development of the site must ensure the reduction
in surface water drainage flow off the site by 30%. In order to achieve this the surface water
flow from the development will be restricted to 70% of the 1 in 1 year return period flow
identified in 2.10 above. The maximum post development outflow from the site will therefore
be 66 I/s.

The outflow from the surface water drainage network will be restricted by flow control
devices, positioned prior to discharge of the surface network from the site. The FCD in our
preliminary calculations are orifice plates positioned at new manholes S5 and S6 with a design
flows as tabulated below.

MH Orifice diameter
(mm)

S5 120

S6 109
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The outfall from the site will therefore be restricted to 66 |/s during all 1 in 30 year return
period storm durations and adequate underground storage is provided within the network to
retain the backflow without surface flooding.

The outfall from the site will be restricted to 66 |/s during all 1 in 100 year return period storm
durations and adequate underground storage is provided within the network to retain the
backflow without surface flooding.

Underground storage tanks have been provided in three locations where flooding develops in
the attenuated system. The majority of existing surface water network is retained and where
appropriate tanks are sited under car parks and road ways.

Silt trap protection has been provided at entry to the tanks, to allow for ease of silt removal
from the system and access through manhole chambers is provided.

An allowance of 10% for climate change has been made for all return periods in the calculation
of tank volumes and system design. This is in line with the central estimate for climate change
for small sites to 2069 in Table 4 of Environment Agency “Adapting to climate change: Advice
for flood and coastal erosion risk management authorities”.

A Yorkshire Water (YW) surface sewer is present in Birkdale Road and a connection already
exists serving the existing site. A copy of the YW records are included in Appendix D.

An S106 application with YW will be required to secure permission to re-use the existing
drainage connection and to substantiate the rationale of this report or to conclude the findings
of the LA.

Further to the discussion in 2.9, it should be noted that an area of 145 sq.m at the southern
end of the site drains directly onto Birkdale Road through the gates of the site. This can not be
re-directed back behind flow control devices as the ground levels do not permit a practical
gravity connection. This has been agreed in principal with the LLFA in preliminary discussions.

The proposed drainage layout drawing is included at Appendix E with hydraulic
design calculation included at Appendix G.

Jameson Consulting Engineers Ltd. Reg. England and Wales 06185219



2841
J A M E S O N Wheelwright Centre, Dewsbury
co u G

Drainage Strategy DS(00)01

4. Foul Water System

4.1. A Yorkshire Water (YW) foul sewer is present in Birkdale Road and a connection exists that
serves the existing site. A copy of the YW records are included in Appendix D.

4.2. The new foul network is separate from the surface water network and will be designed to suit
the appliance discharge units (DU) from the apartments and communal facilities. At the
preliminary stage each apartment is assessed as follows

Appliance No. DU
Basin 2 1.0
Shower (without 2 1.2
plug)
Kitchen Sink 1 0.8
Dishwasher 1 0.8
Washing Machine 1 1.5
6l WC 2 4.0
Total 9.3
4.3. The development proposes 65 apartments, with a commercial allowance of 28 DU. The total

number of DU is equal to 633 DU, accumulating in a final outflow of 17.6 I/s.

4.4, An S106 application with YW will be required to secure permission to re-use the existing
drainage connection and to substantiate the rationale of this report or to conclude the findings
of the LA.

4.5. The proposed drainage layout drawing is included at Appendix E with hydraulic design

calculations included at Appendix F.
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Design Strategy Summary

In order to manage the run off from the developed site, and accommodate future climate
change, the design of the surface water drainage system includes the following: -

Attenuation

Attenuation is provided within the on-site surface water drainage system to ensure the on-site
system does not flood during a 1 in 30 year event and no flooding or only controlled flooding
at the surface within the site during a 1 in 100 year (+10% climate change) event.

Oil Separators

The new car park provides parking for 35 cars and is considered to pose a low to medium risk
to surface water contamination. A petrol interceptor will therefore be installed to the new car
park to treat the surface run-off from this area. All other areas remain as existing and are not
treated through petrol interceptors.

Flood Exceedance

The residual risk of surface water flows affecting the building infrastructure have been
mitigated by providing adequate storage for all storm events under the maximum return
period of 1 in 100 years + 10% allowance for climate change.

Flood Flow Routes

The building floor levels are generally set above external ground levels, where existing
basements are located the local ground levels fall away from the thresholds providing further
protection. Flood flow routes are therefore likely to follow the road routes heading south onto
Birkdale Road before entering the highway sewer network or continuing to flow to the south
on the road network. However, the additional attenuation placed within the private drain
network on the site is likely reduce these events to occurring above the 1 in 100 year return
event, making flood events highly unlikely.

Flood flow routes in exceedance events have been reviewed against the topographical survey.
Exceedance event flows would flow around the building footprint, across the car parks and out
of the gates of the south site entrance onto Birkdale Road. The routes have been shown on
drawing 2841 S(10)01 for clarity.

Design and Construction Standard

All on-site foul and surface water drainage has been designed in accordance with the current
Building Regulation Standards. Construction should be in accordance with the building
regulations standards, engineer specification and details and where appropriate to the
standard set-out in Sewers for Adoption, 7™ Edition.
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Maintenance

The drainage network needs to be maintained on a regular basis; as a minimum every 12
months the network needs to be checked by CCTV for serviceability and operational issues. Silt
or grease deposits should be removed, and defects should be addressed immediately to
ensure the efficacy of the system.

Repairs identified within the CCTV survey by Centara will be carried out under the contract to
convert the building.

The surface water system contains flow control devices; these should be inspected ona 6
monthly basis to ensure it is free from blockage and fully operational.

The surface water system contains underground attenuation storage tanks; these should be
inspected by CCTV for serviceability and operational issues on a yearly basis. If silt is building
up within the tank, then jetting will be required to clean the tank structure.

After a significant storm event, the surface water system should be fully checked for debris,
blockage and serviceability.

O&M Manuals are to be kept on site to ensure the management team have access to this
information and are aware of the operation of the system.
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Conclusion

The development is not considered to be at risk from fluvial or coastal flooding as it is sited in
Flood Zone 1.

Surface water flooding has been addressed within this report such that surface water runoff
from the development does not pose flood risk to the development itself or to its neighbours
as appropriate design and management measures have and will be implemented.

The surface water runoff generated by the proposed development is managed in a manner
which will ensure there is no risk of flooding or increased risk to surrounding sites, at present
and considers allowances for future climate change (+10%) in accordance with the
requirements of the NPPF.

The surface water network on the site has been assessed and the peak flow of surface water
from the site has been reduced to 70% of its current flow.

The foul water network on the site has been assessed and the peak flow of foul water from the
site can be adequately carried by the existing pipework with new drain runs as appropriate to
serve the development.

The drainage system for the development therefore meets the requirements of the NPPF
Chapter 10 and is a compliant planning application in this regard.
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Appendix A Location Plan

Not used
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Appendix B Proposed Site Layout
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Appendix C  EA Flood Map
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing)  Created
2841 423729/422579 16 Sep 2019 9:02

Your selected location is in flood zone 1, an area with a low
probability of flooding.

This means:

* you don't need to do a flood risk assessment if your development is smaller than 1
hectare and not affected by other sources of flooding

e you may need to do a flood risk assessment if your development is larger than 1
hectare or affected by other sources of flooding or in an area with critical drainage
problems

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data.
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
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Appendix D Sewer Maps
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CDM 2015 RISK NOTES

THE PROJECT HAS BEEN ASSESSED FOR SPECIFIC CONSTRUCTION RISK. THOSE
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SITE & DRAWN MEASUREMENTS

1) DRAWN DIMENSIONS ARE BASED ON ARCHITECTS DRAWINGS OR INTERPOLATED
FROM ELECTRONIC FILES. THE CONTRACTOR SHOULD TAKE SITE MEASUREMENTS AS
REQUIRED TO ENSURE THE SET-OUT OF THE BUILDING IS CORRECT AND STRUCTURAL ITEMS
ARE PLACED IN THE CORRECT POSITION, ARE THE CORRECT LENGTH AND PROPORTIONS.

2) IF IN DOUBT ASK.

3) SITE MEASUREMENTS ARE TO BE TAKEN BY THE CONTRACTOR PRIOR TO MATERIAL
ORDER. ANY DISCREPANCIES ARE TO BE REPORTED TO THE DESIGNER FOR REVIEW.
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2841 JCE SURFACE WATER MANHOLE SCHEDULE
Node Easting Northing CL Depth Dia Cover MH Link IL Dia
ID (m) (m) (m) (m) (mm) Type Type ID (m) (mm)
M17 423692424 | 422557.991 95.000 1.244 600 EXTG EXTG 2.000 93.756 225
M16 423695.631 | 422525154 | 94.700 1.800 600 D400 EXTG 3.000 92.945 150
2.000 92.900 225
2.001 92.900 225
M21 423673.133 | 422520.842 | 95.140 0.900 600 D400 EXTG 3.000 94.240 150
M15 423699.880 | 422512.187 | 94.000 1450 600 D400 EXTG 2.001 92.550 225
2.002 92.550 225
M12 423712954 | 422491.296 | 93.000 1.030 600 D400 EXTG 2.002 91.970 225
2.003 91.970 225
M13 423739.848 | 422487.799 | 92.110 1.040 600 D400 EXTG 2.003 91.070 225
2.004 91.070 225
M14 423769.823 | 422475477 | 90.530 1.530 1200 D400 EXTG 2.005 89.000 225
1.003 89.000 225
1.004 89.000 225
S4 423742392 | 422561.847 | 94.770 0.830 1200 D400 2 1.001 93.940 225
1.002 93.940 150
X 423774560 | 422471411 90.000 1.200 1200 D400 2 1.004 88.800 225
S5 423761.932 | 422505.541 91.680 1.880 1800 D400 2H 1.002 91.040 150
1.003 89.800 225
S6 423742.354 | 422486.742 | 92.000 1.700 1800 D400 2H 2.004 91.000 225
2.005 90.300 225
S1 423685.270 | 422557.953 | 94.900 0.700 600 D400 4 1.000 94.200 225
S2 423710.950 | 422561.081 95.700 1.600 1200 D400 2 1.000 94.100 225
1.001 94.100 225
2841 JCE FOUL MANHOLE SCHEDULE
Node Easting Northing CL Depth Dia Cover MH Link IL Dia
ID (m) (m) (m) (m) (mm) Type Type ID (m) (mm)
M20 423694.064 | 422560.985 | 95510 1.300 1200 EXTG. EXTG. 1.000 94.210 100
M18 423697.359 | 422524698 | 94.700 2.320 1200 EXTG. EXTG. 2.002 92.380 100
1.001 92.380 100
1.002 92.380 150
M9 423709.841 | 422492.858 | 93.160 1.920 1200 EXTG. EXTG. 4,001 91.240 225
1.003 91.390 150
1.004 91.240 225
M8 423719.043 | 422491.993 | 92.800 1.800 1200 EXTG. EXTG. 1.004 91.000 225
1.005 91.000 225
M7 423745448 | 422494480 | 92.000 1.760 1200 EXTG. EXTG. 1.005 90.240 225
1.006 90.240 225
M4 423756.884 | 422501.806 | 91.710 1.790 1200 EXTG. EXTG. 5.005 89.995 150
1.006 89.920 225
1.007 89.920 225
M6 423743466 | 422509.095 | 92.150 1.530 1200 EXTG. EXTG. 8.000 90.670 100
5.004 90.620 150
5.005 90.620 150
M35 423725899 | 422511472 | 92.820 1490 1200 EXTG. EXTG. 7.000 91.330 150
M19 423677597 | 422553.463 | 94.990 0.950 1200 EXTG. EXTG. 2.000 94.040 100
M11 423707.921 | 422521.883 | 93.800 2170 1200 EXTG. EXTG. 4.000 91.630 225
M10 423709.027 | 422503.455 | 93.400 1.940 1200 EXTG. EXTG. 4.000 91.460 225
4,001 91.460 225
Y 423774560 | 422471.411 90.140 0.525 1200 EXTG. EXTG. 1.007 89.615 225
F1 423678.395 | 422534.876 | 95.000 1.300 1200 C250 2 3.000 93.700 100
F2 423679518 | 422524.789 | 95.200 1.754 1200 D400 2 3.000 93.446 100
3.001 93.446 150
F3 423685.019 | 422542.625 | 95.000 1.586 1200 C250 2 2.000 93414 100
2.001 93414 100
F4 423687.213 | 422539.431 95.000 1.771 1200 C250 2 2.001 93.229 100
2.002 93.229 100
F5 423695.803 | 422541.827 | 95.000 1.756 1200 C250 2 1.000 93.244 100
1.001 93.244 100
F6 423700.102 | 422517.740 | 94.300 2137 1200 D400 2 3.001 92.163 150
1.002 92.163 150
1.003 92.163 150
F7 423727227 | 422546.002 | 92500 1.100 1200 C250 2 5.000 91.400 150
F8 423728.840 | 422532.638 | 92500 1.196 1200 C250 2 6.000 91.310 100
5.000 91.304 150
5.001 91.304 150
F9 423718.644 | 422533.035 | 92.500 1.100 1200 C250 2 6.000 91.400 100
F10 423729475 | 422527.380 | 92.500 1.232 1200 C250 2 5.001 91.268 150
5.002 91.268 150
F11 423728994 | 422515.766 | 92.600 1410 1200 D400 2 5.002 91.190 150
5.003 91.190 150
F12 423729.573 | 422510.969 | 92.600 1443 1200 D400 2 7.000 91.157 150
5.003 91.157 150
5.004 91.157 150
F13 423725.796 | 422507.436 | 93.200 1.300 1200 D400 2 8.000 91.900 100
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Appendix F  Foul Network Hydraulic Calculations
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Appendix G Surface Network Hydraulic Calculations

Jameson Consulting Engineers Ltd. Reg. England and Wales 06185219



woo Aemasnes-poddns/:dpy

:feyiod gem Joddns [esjuyse )

w02 ABMasnes” Mmmm oM
woo Aemasnes®@buneyiew lewy
100255 8291 (0)vi+ xedq
000256 8291 (0)ri+ ‘el

soeg Aemasne)

8G:%2:€1 0202/10/0€ uo peonpoud ypodey

1¥:8G:G1 020¢/10/6C pasAjeue jse

(3n°092 BulyNsuoouosaWel@SHYD) |[oMXBI SHUD eweuwlesf)

psd (M3AN SN1d 01 90 99 MOl}) G Pesodoid YIOMIBN JSje\\ 89BHNS | F8Z\SNOILYTNDTVO\AINgsmeq ‘peoy slepxlg ‘@iuad JUBUMBBUM - L¥8Z\JOr 0062 - 108Z\S108lold z\(Bunnsuo) uosawer) xoqdoiq\py] 30 uosswer\:Q sweus|iq
MIOMIBN Wio)S NIOMISN

PajwI suolnjos alemyos A 0 0202-8861 © JyBLAdoD

0'9A

+MO|d

Joday ubisag abeuleiq

O AWAISNVD



PAL 828309 THRE\ SR TTEMEARRD (00T PED =18 PMAdd9.1UaD 1YSLUM[PRYM - T8Z\IDN 006C - T08TZ\s193/04d g\(3unnsuo) uosawer) xoqdoi@\pi1 30 uosawer\:)

X sa[nJ ubisep aonoe.d 3saq aaloju
00C'1 (w) yydeq 19A09 patigjaua
000°L (w) 3yB19H doapyoeg wnuwiul

SHYOS |9AaT] adA] uopdsuuo)
GL0 (syw) Ayo0joA WINWIUL
0°0S (4y/wiw) jrejuiey wnwixe,
00°0€ (suiw) uoneUaIUOY JO BWI] WNWIXE|
00°G (sujw) Anyuz jo ewi]|
0S2°0 AD
00%'0 y-oney
00002 (wuw) g9-g
sajep\ pue puejbu] uoibey NS
0 (%) mold [euonipp
4 (si1eah) poliad uinyd
ISIE ABojopoyjaly Ijejure

sguiias usdisaq :14oday ugisag Q'9A +Mo|4 _” /\ »gmm:qu



PALEDE)SOQTHRE\ SN LT I TEMWEAAD FA0ZAZPED HRIEBHUidd9.1u) 1YSLIm|aayM - T#8Z\IDr 006¢ - T08Z\S13l0.d 7\(Sunnsuo) uosawer) xoqdoia\p11 3D uosawer\:)

009°L
0040
002°}L
088°L
00¢’L
0€8°0
0€G’L
0v0'L
0€0'L
0sy'L
006°0
008°L
el

(w)
wpdag

180°19G¢cy
€66°,95¢ch
cv.98vecy
L¥G'G0GCcy
Ly Liveey
L¥8°199¢cy
LLY'SLvicy
66.°/8Vccy
96¢’L6vecy
/8l°¢clseey
cr8°0¢Secy
I IR T4 T4 A
166°L5G¢cy

(w)
BuiyyoN

0G56°0L.ECy
0/2°G989¢€cy
141X A AN AY
ce6'19.€2y
09G'v..ECy
AN AIANAY
€¢8'69.¢¢y
8¥8'6€.LECh
vG6°ClLLECY
088°669¢€Cy
€e1'€L9ECy
1€9°G69€CY
vy c69ecy

(w)
Bunseq

(ww)
WPIM

00cl
009
008l
008l
009
009
00cl
009
009
009
009
009
009

(ww)
J9jowelq

adA)
sjoyuep

adA)
SpoN

004°G6
006'v6
000°¢6
089°L6
000°06
0/L'¥6
0€G°06
0lLl'¢ce
000°€6
000'¥6
0v1'G6
004'¥6
000°56
(w)

[eAeT
19A0)

(sn)
mojju]

PPV

(supw)
J01

980°0
980°0
G200
19170

€200
6200
cel0
6200
8100

(ey)
ealy

¢S
1S
95
G§

¥S
VLN
CLN
[4%7)
SIN
LZIN
9N
LIN

SOpON :140day udisaqg 0'9A +MO|4

O AWAISNVD



PAMEDR)SOQITDNER\SARDILPH IFMIPeD A0 PED HAIEPMAGC.3UD IYSMIPAYM - TY8Z\IDM 006T - T08Z\S323[04d 7\(8un|nsuo) uosawer) xoqdo@\py1 3D uosawer\:)

T4 0v6°'€6 0016 S zs
G2z 00L'¥6 00Z'¥6 zs 1S
gee 000°16 0.0°'L6 9s ELIN
T4 008°88 00068 X vLN
G2z 00068 008'68 vLN gs
0S4 0v0'L6 0v6'€6 gs S
T4 00068 00€°06 vLN 9s
G2z 0,016 0/6'L6 SLN zLN
gee 0,616 05526 ZLN SLIN
051 S¥6'26 ove v6 9L Lz
Gz 05526 00626 SLIN 9L
gee 00626 95/°€6 9L LLN
(w) (w) .
1sa 19540 (ayauw) (sunw) odAL (wiw) 0¢:1) (w) (w) (w) uoyenb3 u (w) 8poN epoN oureN
un uoo uey ool qun elg adoig lred Tisa Tisn Ryoolep 1 (wiw) sy ybue sa sn

(anduy) syur :oday usdisag 0'9A +Moj4 @ >§mm=<0




PAM EDESOQ THRIE\ SR NP TTMPABD GP0TAR PED ©R18PAEC911US) 1YSLIMIBYM - T¥8Z\IDM 006 - T08T\s13(0ud g\(8un|nsuo) uosawer) xoqdoig\pi1 3J uosawer\:d

086°0 ocl 00 ¢L1'0 G.€1 G090 G.€°1 €'¢eC 6'9¢ 6¢6°0 ¥S Zs
S0 ¥6 00 9800 S.€1 S.¥'0 G.€°1 L'l Lce 808°0 ¢S LS
650°C 101 00 1820 G180 G110 '8¢ L'€8 S0L'¢ 9S8 €N
799°¢ a8l 00 6890 So¢g'} G16°0 o'l ¥'€6 ¥'€6 0s€e’C X VLN
(3444 LLL 00 €€€0 GG9'L S0¢g'} So¢g’L GG9'lL (14 L'€8 S0L'¢ 14741 S
leee €8 00 ¢/L0 0890 06%°0 (R4 ¥'6€ Lece gs S
199°¢ 0l 00 96¢°0 VA" Soe’L Soe’L Sl 414 €601 6v.'C 1474l 9S
Clya4 6 00 8620 G180 G080 0'Ge 1'66 45194 €LN ¢lN
8881 16 00 6¢2¢°0 gceL G080 gee'L o'Le 008 cloec ¢LN SILN
L10¢C LS 00 6200 S09'1 0S2°0 S09'L L0L *Na4 90v'¢ 9L LZIN
S L 09 00 1600 .51 gee'l gee'l G.G°L L€l G'e8 Lole SIN 9L
0000 0 00 0000 G.S°) 610} G.S°1 00 0'v8 cll'e 9L LIN

s/ul wiw el w w w w

wooon wiea  mewn ™ gdea  wheo  wden w0 D em o eow e
oid oid PPV 2 wnwixew  wnwiup sa sn

(synsay) syur :uoday udisag 0'9A +Moj4 0 >§mm=<0




PAM EDESOQ THRIE\ SR NP TTMPABD GP0TAR PED ©R18PAEC911US) 1YSLIMIBYM - T¥8Z\IDM 006 - T08T\s13(0ud g\(8un|nsuo) uosawer) xoqdoig\pi1 3J uosawer\:d

odAyL
HW

odAL
apoN

(ww)
WPIM

009
0ozl
0081
009
ooz
0081
0ozt
009
009
009
009
009

(ww)

9|
[4S
9|

VI

S|
VI
LN
LN
9L
SIN
LN

al
epoN sa

odAy
HW

edAL
opoN

(ww)
weIm

0ozl
009
009
oozt
0081
009
0081
009
009
009
009
009

(ww)

4
LS
ELN
VI
S
¥S
99
CLN
SIN|
L
9L
LIN

al
epoN sn

GLE")

IS0€"L

I50€"1

l509'1
lzz'L
G251
(w)
ydeg
sa

0¥6'¢6
0016
000°6
00888
00068
0¥0'16
000'68
0L0°6
0.6°L6
$¥6'26
05526
006°C6

(w)
Tsa

0LL'v6
00.'G6
000°26
00006
0€5°06
089°L6
0€5°06
0L1°26
000°€6
00L'v6
0006
00,6

(w)
19sa

S}

S0€'L

§59'L

7A Y

SeeL

ANY

(w)
ydeq
sn

001’6
00C'v6
0L0°L6
00068
00868
0v6'€6
00€°06
0.6°L6
055'26
0ve'v6
006°26
96/°€6

asn

00£'S6
006'v6
0L1'c6
0€5°06
089'L6
0LL'v6
00026
000°€6
0006
0ov1L'S6
00L'v6
000'56

(w)
19sn

odAL
s

Sce
sce
see
144
gee
oSl
see
see
gee
oSl
sce
see

(wiw) (V'] (w) ai
elq edojg ybue Jur

9|Npayds auladid :oday udisag 0'9A +Mo|4

O AWAISNVD




PAMEDR)SOQITDNER\SARDILPH IFMIPeD A0 PED HAIEPMAGC.3UD IYSMIPAYM - TY8Z\IDM 006T - T08Z\S323[04d 7\(8un|nsuo) uosawer) xoqdo@\py1 3D uosawer\:)

Gze 0v6'c6 009 0€8°0 0LL%6 L¥8719522y  Z6EThLETY 9
Gze 00068
Gze 00068
G2z 00068 00z 0€S°1 0£5°06 11¥'SIvZTy  €28°69.82f vLN
Gze 0L0'16
Gze 0.L0'L6 009 0v0'L 0L1'Z6 66.'/8v2Cy  8¥8'6ELECh SLN
Gze 06’16
Gze 06’16 009 0€0°} 000°€6 967'L6VZZY  ¥S6'TLIECY ZLN
gze 05526
Gze 05526 009 0571 0006 /8171522y  088'669€Ch SLN
051 02 ¥6
009 0060 ov1'S6 v8'0252Ty  €€1°€/982Y L2
Gze 00626
Gze 006'26
051 Gv6'26 009 008'L 00,6 ¥51°6252ey L£9'GBIETY 9L
Gze 96/°¢6
009 YTl 000°G6 16625622y ¥V '2e9eTy LN
adAL (ww) (w) (ww) (w) (w) (w) (w) a
jur e|g | eia ydaq 19 BujypoN Bupseg SpoN

9|Npayas sjoyueln :1uoday usisaq 09N +Mo|4

O AWAISNVD




PAMEDR)SOQITDNER\SARDILPH IFMIPeD A0 PED HAIEPMAGC.3UD IYSMIPAYM - TY8Z\IDM 006T - T08Z\S323[04d 7\(8un|nsuo) uosawer) xoqdo@\py1 3D uosawer\:)

Gee 00L'v6
144 00L'¥6 00ct 009} 00.'G6 180°19G¢cy 0s6'0LLECY [4S
144 00Z'¥6

009 0040 006'176 €66°,G59¢¢y 0./2°989¢cy LS
Gee 00€°06
144 000°L6 0081 004} 000°¢6 Zv.L'98veey vaeevLeey 95
Gee 008°68
0S1 0v0°'L6 008l 088°L 089°L6 L¥G'G0G2cy [AX A VANA S
Gee 00888 009 00C'}L 000°06 Ly LLiveey 09G'v.LECy X
0S1 0v6°'€6

9|Npayas sjoyueln :1uoday usisaq 09N +Mo|4

O AWAISNVD




PAL 828309 THRE\ SR TTEMEARRD (00T PED =18 PMAdd9.1UaD 1YSLUM[PRYM - T8Z\IDN 006C - T08TZ\s193/04d g\(3unnsuo) uosawer) xoqdoi@\pi1 30 uosawer\:)

099
099
099

ovvl
096
0c¢.
009
08¥
09€
0ve
081
0cl
09
0¢
Gl
0°0C
()24

0180

0G0
0l 001 00%°0
0} 0€ 000°0¢

(%) @bueyo ayewi|n (s1eak) poliad uin}ay

Jew.IoN

oL L sajep) pue pue|bu]

oS4

(sw) aynuiw o9g Jeak ool
ewn|oA ebieyosiq 3ooy9
(sn) yeak ool

(s/1) 1eah 0g

(snn) 1eah |

(s)eyey ebaieyosiq yoeys

(sujw) suopeing wio)g
(ey/w) abeiols [euonippy
(sujw) swil umoq ureiq
poadg sisAjeuy
A9 10U
AD Jawwng
y-oney

(ww) og-g

uoibay NS

ABojopoyjal |ejute

s3ui319s uonenwis :140day udisaqg 0'9A +Moj4

£ AWAISNVD



PAL 828309 THRE\ SR TTEMEARRD (00T PED =18 PMAdd9.1UaD 1YSLUM[PRYM - T8Z\IDN 006C - T08TZ\s193/04d g\(3unnsuo) uosawer) xoqdoi@\pi1 30 uosawer\:)

(sn) 1eak goL
(s/1) 4eok og
(sn) yeak |
Jeg

0 (%) uawions
8¢ sieak (0} 10)oe4 Ymou
G6'L sieak (g J0joe4 Yyymol
G8°0 Jeok | 10jor4 ymou
L uoiba
oL0 od
I xapuj |10
(ww) vy

(ey) ealy paureiq AjaAniso

VCLHI POUJSN ploIJusal
[SJEITIEEYS) dnayep aj

91ey 3d4eydsiq yuawdo|aadp-aid :14o0day udisaqg 0'9A +Mo|4 _” /\ »gmm:qu




PAL 828309 THRE\ SR TTEMEARRD (00T PED =18 PMAdd9.1UaD 1YSLUM[PRYM - T8Z\IDN 006C - T08TZ\s193/04d g\(3unnsuo) uosawer) xoqdoi@\pi1 30 uosawer\:)

0090 6010 0ee

009°0 0Z10 0'€e
ITETITEL S (w) %M\"W_
ebieyosiq  Jejowelq ubiseq

000t
000t
(w)

yydeq
ubjsag

00€°06
00868
(w)
[eAeT
HoAU|

OpON
(2]
doo

junr
weassumoq
saoejday

Bury
weansumoq

aulluQ X 95
auluo X SS9
aulljo 9AleA
/{3uljuo del4 oPON
aoyuo

S|0J1U0) MO|4 :1oday usisaq 0'9A +MO|4

9 AWNASNVYD




PAMEDR)SOQITDNER\SARDILPH IFMIPeD A0 PED HAIEPMAGC.3UD IYSMIPAYM - TY8Z\IDM 006T - T08Z\S323[04d 7\(8un|nsuo) uosawer) xoqdo@\py1 3D uosawer\:)

00 00 L0C’L
00 S'6¥ 002’}
00 a6y 0000 lC 00668 G660 o'l 00000°0 00000°0 Gg
00 00 LOv'0
00 0'ce 00%'0
00 0'ze 0000 9 05176 G6'0 0l 000000 000000 4
00 00 108°0
00 0'96 0080
00 096 0000 LG 00¥°06 G660 o'l 00000°0 00000°0 95
wl suiwu w Jy/w Jyjuw
(su) ) w (sunw) (w) Jopey (au/w) (u/w)
eoly fdwa jey |one Ayjsoiod Jus|oIe09 TTETRIITET 8pON
ealy yideq Kapeg
i o) awil HaAu| ju| 8pis Ju| eseg
ealy jujfealy/yydeq
O AWAISNVD
$94Nn32NJ31S 93e.03S :Joday udisaq 0°9A +Mo|4 ﬁv@.



PAL 828309 THRE\ SR TTEMEARRD (00T PED =18 PMAdd9.1UaD 1YSLUM[PRYM - T8Z\IDN 006C - T08TZ\s193/04d g\(3unnsuo) uosawer) xoqdoi@\pi1 30 uosawer\:)

J9Y10 :Moday udisaq 0'9A +Mo|4

0010 (w) ys1y pool4

0000 (uopoun() sso jx3g

0000 (uonoun() sso Anug

0520 (ejoyuew) sso1 jix3

(w) ys1y pool4 SpoN $507 }x3 ss01 Anu3 jur 0SZ°0 (sjoyuew) sso Anu3z
SOPLLIBAQ sanjeA jnejoq

Lo AWAISNVD




PALEDE)SOQTHRE\ SN LT I TEMWEAAD FA0ZAZPED HRIEBHUidd9.1u) 1YSLIm|aayM - T#8Z\IDr 006¢ - T08Z\S13l0.d 7\(Sunnsuo) uosawer) xoqdoia\p11 3D uosawer\:)

V9

(ew)
oA
ebieyosiq

60450
€160

19950
6600
8900
95090
€SP0
L9EL0
6610
€10
(ew)

IoA
Hurg

€650
8010

9S50
€0€0
8050
8010
Yev'o
§82°0
910
0000

deg/mol4

60¢'L
1040

T4
288'L
08L'L
€Ll
ve6'L
0v0'¢
VA4
0000

(syw)
Kool

6lc
L'el
cch
L9l

g'Le
€8z
*ad
8'8¢c
8've
LclL
L'l
00
(s
MmoIno

S
Zs
YIN
YIN

Ss

9S8
€N
CLN
9L
SIN
9N

al
opoN sa

100"}
000’}
30U0

20U1IO

200'L
00°L
¥00°C
€00¢
200¢
000°€
100°C
000C

al
Aun

snjeyg

000000
000000

00000

00000
000000
000000
000000
000000
000000
000000
000000
000000
000000

(ewr)
pool4

££2.°C
86120
£568'81
I8EL°EL
00000
12200
€0LL0
9010
Z¥80°0
10€2°0
05110
10€0°0
00000
(cw)

IoA
8pON

v'92
eel
vey
8'Ge
€82
6'LC
€8z
x44
€68
z'ge
ecL
67l
00
(sn)
mopu|

0€L0
20L'0
§6¢°0
L¥€0
¥80°0
0800
1600
8vlL0
00L0
oLLo
9500
900
0000

(w)
wdeq

0€C'v6
20€'v6
§65°06
Lv1'06
88'88
020'v6
16068
8lc’'l6
0.,0'¢6
099'¢6
96276
966
966

(w)

[EICY]

cl
ol
9
9
°14
€l
92
13
ol
ol
ol
ol

s
LS
98
ES)

IS
VIN
€LN
CLIN
SIN
LZN
9N
LLN

(suyw) al
yead 8poN sn

JajuIM 8jnuiw G |
JoJUIM B)nuiw G |
JajuIM B)nuiw Qg
JejuIM 8)nuiw Ogl
JaJUIM B)nuiw Og
JejuIM sjnuiw G |
JajuIM 8jnuiw Og
JajuIM B)nuiw G |
JojuIM sjnuiw G |
JajuIM 8jnuiw G |
JojuIM sjnuiw G |
JajuIM 8jnuiw G|

JawiwNs djnuiw G|

jueAz

%26"66 :89UB[eq SSEW JSaMOT "uoljeinq WLIo}S [BdHLID %0}+ Jeak | 1o} synsay

|e31M4D) %0T+ JedA T :140day udisaqg 0'9A +MO|4

O AWNISNVD




PALEDE)SOQTHRE\ SN LT I TEMWEAAD FA0ZAZPED HRIEBHUidd9.1u) 1YSLIm|aayM - T#8Z\IDr 006¢ - T08Z\S13l0.d 7\(Sunnsuo) uosawer) xoqdoia\p11 3D uosawer\:)

80S¢’L
6820°L

c6v0°L
5'/G1 2zrL o
28010
98/0°}
2086°0
L1820
L¥9Y°0
181€°0
(ew) (ew)

IoA 10A
ebieyosiq qury

861°1L
6760

8v0'L
Slg'0
8¢l
060
G560
6690
2240
0000

deg/mol4

cee’L
1€8°0

265°C
oLL'e
|72
69l°¢C
214
gese
8yl'lL
0000

(syw)
Kool

444
go¢e
L'0¢
28

€y
R:14
V'v6
€98
7’9
L'6C
ac
00
(s
MmoIno

S
Zs
YIN
YIN

Ss

9S8
€N
CLN
9L
SIN
9N

ai
9poN sd

100"}
000’}
30U0

21O

200'L
00°L
¥00°C
€00¢
200¢
000°€
100°C
000C

al
Aun

shjeyg

00000
00000
00000
00000
000000
00000
000000
00000
00000
00000
000000
000000
000000

(ewr)
pool4

1299'2
G689°0
911£'85
8e9r'EY
00000
GL200
16610
91820
L1€€0
0260
£661°0
82200
00000
(cw)

IoA
8pON

z'€9
A
1'69
€8
12
4474
L8y
G'v6
9'98
S¥8
1'0e
goe
00
(sn)
mopu|

182°0 18E V6 €l I4S) JBJUIM BNUIW G ||
2820 ZSv'v6 cl 1S J2JUIM 3)NuUIW G|
cLL0 cLo’le VA4 9S JajuIm anuiw 09
6€6°0 6€.°06 8¢ oS} J2JUIM a)nuiw Qg
L0 716'88 8¢ X JaJUIM 3)nuiw g
€520 €616 €l ¥S JauIm sjnuiw G|
8€1°0 8€1°68 8¢ PIN Jajuim slnuiw g
88€°0 85’16 L €LN JajuIm sjnulw G |
26€°0 29€£'26 L LN Jajuim sjnuiw G |
L9v’0 110'€6 L SIN JejuIm sjnuiw G
8600 8EE'V6 oL LZN Jajuim enuIw G
1610 1G0'€6 4 9N Jsjuim sjnuiw G|
0000 9G/°€6 l LLIN Jawiwins aynuiw G|
w, (1) sujw
:Mnmwn_ _MEW._ Av_um.wn_v ovoﬂ_ sn Juend

%¢6°66 -2oueje(q SSew JSOMOoT “uoljeinq wiol§ [ednlD %0L+ Jeak 0g 10} s)ns3ay

[e2114D) %0T+ 4e3dA o€ :1Hoday udisaq 0°9A +Mo|4

O AWNISNVD



PALEDE)SOQTHRE\ SN LT I TEMWEAAD FA0ZAZPED HRIEBHUidd9.1u) 1YSLIm|aayM - T#8Z\IDr 006¢ - T08Z\S13l0.d 7\(Sunnsuo) uosawer) xoqdoia\p11 3D uosawer\:)

8',G¢

(ew)
oA
ebieyosiq

80S¢’L
6820°L

c6v0°L
9910
28010
98.0'1
20860
£E07°0
1250
19590
(ew)

IoA
Hurg

voc'L
861°1L

8v0'L
.90
1680
¥50°L
60L°1L
1280
0250
0000

deg/mol4

Lee7)
8960

88¥'¢C
Lee
ove6’L
Lese
Lece
€19¢C
60¢'L
0000

(syw)
Kool

Sy
§'8¢
00¢
6°Ce

€y

0'€9

L'VL

€001

1'88

0.

v'ey

00

(s
MmoIno

S
Zs
YIN
YIN

Ss

9S8
€N
CLN
9L
SIN
9N

al
opoN sa

100"}
000’}
30U0

20U1IO

200'L
00°L
¥00°C
€00¢
200¢
000°€
100°C
000C

al
Aun

snjeyg

00000
00000
00000
00000
000000
00000
000000
00000
00000
00000
00000
00000
000000

(ewr)
pool4

005L°€l
G8/LL°L
06528,
¥916'65
00000
9cLLo
Y0610
G¥8s0
98990
0262'C
19990
¥50%°0
00000
(cw)

IoA
8pON

018 610 6516
sy 0E1°0 0916
806 0z5'L 02816
808 09Z'L 090°16
0€9 vEL0 16688
Sy 86€°0 8EE' V6
0€9 8910 89168
8Ll 5920 Ge8'L6
€001 060 0926
ze6 060'L 0v9'€6
06e 1280 19516
6t 6680 6666
00 0000 95.°¢6
(s11) (w) (w)
mopu| wdeq

[EICY]

14
cl
oy
o
oy
14
o
o
cl
cl
cl
cl

s JBJUIM {)nuIW G|
1S Jajuim snuiw G|
9sS J8)uim snuiw 0y
SS J8juIm snuiw 0y
X Jajuim snuiw 0y
7S JsjuIm snuiw G|
VLN Jajuim snuiw 09
€LN JaUIM {)nuIw Y
ZLIN Jejuim snuiw G|
SIN Jsjuim sjnuiw G|
LZN Jsjuim snuiw G|
9LIN J8)uim snuiw G|
LLN Jawiwins ajnuiw G|
(sut) a JuaAz

¥eod 9poN SN

%¢6°66 -douUejeq SSew }SaMoT ‘uoljein WIO}§ [BINLID %01+ Jeak 001} 10} s)nsay

[e2114D %0T+ 4e9A 00T :3Hoday udisaq 0°9A +Mo|4

O AWNISNVD




	Workbook
	Front Page
	Design Settings
	Nodes
	Links (Input)
	Links (Results)
	Pipeline Schedule
	Manhole Schedule
	Simulation Settings
	Pre-development Discharge Rate
	Flow Controls
	Storage Structures
	Other
	1 year +10% Critical
	30 year +10% Critical
	100 year +10% Critical


