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INTRODUCTION

This report is commissioned to investigate and report on the Flood Risk for this site in
accordance Planning Practise Guidance- Flood Risk and Coastal Change April 2015 (
PPG-FRCC) and the proposals for drainage of this site when redeveloped as
residential land. The report is based on information supplied by the client and from
relevant authorities in both written and verbal format. Some of this information is in
verbal form only. No liability can be accepted for information supplied by third parties
which is subsequently found to be inaccurate or incorrect.

THE SITE

The site is located off Dodworth Green Road, Dodworth, Barnsley, and is situated
around Ordnance Survey grid reference SE 31265 04930. A site location plan is shown

on Figure 1 in Appendix B.

The site is approximately rectangular in nature, with only a limited frontage to Dodworth
Green Road in the north-western corner of the site. The site is partially developed with
three large detached houses: two on the northern boundary and another mid-way down
the western boundary of the site. The total developable area including the existing

houses is approximately 2.22ha.

From the plans provided the site appears to comprise of a mixture of land uses
including three residential buildings. The rest of the land is open paddock and

overgrown shrubbery.

The site is bound by residential development on three sides. To the north and east is
existing residential development. The western boundary abuts frontage development to
Dodworth Green Road. The southern boundary abuts a Water course that separates

the site from open country side to the south west.
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The site is thought to be underlain by coal measures which will be a mixture of
mudstones and sandstones in varying thickness layers. It is likely that clays will be
found overlying the bedrock which would probably be unsuitable for infiltration

techniques. Once a site investigation report is available this could be verified.

Site levels vary from 133m AOD in the northwest corner down to 113 in the southeast
corner. There is a central ridge running through the site that constrains the watercourse
crossing the site. Site falls vary from 1 in 13 in the northern part of the site to 1 in 6 in
the south. The watercourse abutting the southern site boundary is some 3 4 m below
the site levels for much of its length but this reduces to 1.5 at the south-eastern corner
of the site.

EXISTING LAND DRAINAGE

There are two watercourses on or abutting the site, both are un-named but form part of
the Dodworth Dyke catchment. The first watercourse crosses the site from west to east
in a diagonal north west to south east direction entering the site from the north west
and exiting mid-way along the eastern boundary. The watercourse serves the housing
estates and industrial estates to the north of the site. Its estimated catchment is approx
28ha. The water-course runs predominantly in a culvert for most of its length. The
channel through the site is very overgrown and it was not possible to determine inlet
and outlet pipe sizes at the time of the site visit. The watercourse flows south
eastwards off site through another housing estate fronting onto Stafford Walk. It is

believed that this connects into the second watercourse 150m from the site boundary.

The second watercourse abuts the southern boundary and flows south easterly. This
runs in a deep cutting with a shallow channel at its base. At its maximum this channel
is over 30m wide due to its depth below the site. This reduces as it run away from the
site. This watercourse runs into a culvert approx. 800m away from the site through

another residential area.

There are substantial areas of roofed buildings and hard paved or concrete yard areas
on site, approx. 2000sgm but we do not have any drainage details showing where

these areas drain to.
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The adjacent ground to the north and north-west is slightly higher than the site and the
fields to the south west slope towards the site but are separated from it by the
watercourse channel. The residential development to the east is generally at lower

levels that the site and falls away in a south easterly direction.

There are foul and combined sewers in Dodworth Green Road with depths up to 4.23m
deep. These do not appear to be deep enough to service the whole of the site. There
are also foul sewers in the rear gardens of the properties to the east of the site. Whilst
these are at shallow depth they may be suitable for foul drainage of the site.
Conversely it may be necessary to provide a pumped system for foul water drainage of
the site.

PROPOSED DEVELOPMENT

We only have a preliminary copy of the proposed development which shows a series of
detached, semidetached and terraced houses accessed off Dodworth Green Road in
the north western corner of the site. The proposals are therefore for a mixed use
residential development. The proposed development is effectively split by the
watercourse across the middle on the site and a green open space area is to be

provided in this area.

FLOOD RISK

There are a number of potential flooding mechanisms that Planning Practise Guidance-
Flood Risk and Coastal Change April 2015 now requires are evaluated for each
proposed development site. Each method of flooding requires an assessment to be
made on its probability relative to the site development. The normal requirement of the
document is for no flooding of properties for storms up to a 1% probability or a once in
a 100 years storm. The risk assessment also includes for flooding both on site and off
site, and the effects of the development on the downstream catchment or the flow
regime of the watercourse. Planning Practise Guidance- Flood Risk and Coastal

Change April 2015 also requires that the effects of severe storms above the normal 1%
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probability are reviewed together with the effects of climatic change relating to the

design life of the development. Each Flood Risk mechanism will be discussed in turn.

5.2 PPG-FRCC requires that each flooding mechanism is addressed and levels of risk
evaluated. We consider there are three main risks of flooding to the site the

alternative mechanisms are not applicable to this site.

a. Inundation from floodwaters leaving watercourses or rivers entering the site. This
can include the effects on culverted watercourses and where the risk of blockage

can occur and from breach scenarios.

b.  Rainwater falling on the site and not being able to leave the site at sufficient rate to

prevent flooding on the site.

C. Overland flows from adjacent land sites due to surcharging of sewerage systems

or other watercourses.

d. The impact of the developed site on the existing drainage systems and off-site
surface water systems must also be assessed as part of this flood risk

assessment.

Each will be discussed in turn.

5.3.1. Flood Risk from Watercourses, River & Tidal

5.3.1.1 The proposed development site appears not to fall within the 1% probability Flood Risk
Maps as published by the Environment Agency and not within the 0.1% Flood Risk
Area. The site is therefore adjudges to fall with zone 1. The flood risk maps indicate
the extent of the flood plain extends around the watercourse to the south east of the
site indicating possible flood risks downstream. The site would fall within Zone 1 of the
Environment Agency Designation under PPG-FRCC. The risk of flooding from river or

tidal water is therefore considered acceptable for residential development on this site.
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5.3.1.2 The difference of bank to bed level of the watercourse to the southern boundary means
that the risk of flooding from this source is considered to be very low excepting the very

south western corner of the site.

5.3.1.3 The watercourse crossing the site could generate flooding problems if not properly
maintained. A blockage of the downstream outlet could result in flooding on site that
would build up and eventually flow over its bank to the south. The flows would have to
build up to a maximum depth of 2.5m before leaving via the site boundary. It would be
more likely that these flows would pass into the adjacent residential development to the
east than through this site. This scenario currently exists and is not a result of the
proposed development. The development may however alleviate this risk by providing
a specially designed inlet structure that would reduce the risk of blockage and allow
storm water flows to pass. It would also be possible to provide some cascade ponds
within the open space area to regulate flows albeit very slightly. It may be feasible to
provide an overflow route through the site to connect into the watercourse to the south
to prevent flooding of the development and the existing residential development to the
east. If these works are implemented then the flood risk from rivers and watercourses

would fall to acceptable levels.

5.3.2 Risk of Flooding from overland flows from adjacent land.

5.3.2.1The site lies on a sloping site with existing residential development on three sides; two
sides falling towards the site and the other falling away from the site. These developed
areas provide a level of protection due to the existing surface water drainage systems
that serve them. They should normally be capable of catering for storms up to the 30
year return period without flooding occurring. For storms in excess of this any
surcharge from the sewers would initially flow into Dodworth Green Lane which would
channel the flows down to its low point at its junction with Ratten Row to the south west
of the site. The majority of the flows would then pass along this road into the
watercourse abutting the southern boundary of the site. The risk of overland flooding is

therefore considered acceptably low.
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5.3.2.2The open fields to the west are separated from the site by the watercourse and any
overland flows from these would be intercepted by it. This would leave only a small
catchment that could develop overland flows that would pass through the site. This risk
would be substantially lower and deemed acceptable subject to the normal flood
routing now required by sewers for adoption. We would suggest that by raising floor
levels to 300mm above adjacent road levels will effectively reduce this risk to an

acceptable level.

5.3.3. Risk of Flooding from Rainwater Falling on Site

5.3.3.1 The development of the site without any storm-water attenuation would increase flows
downstream and increase possible flood risks to downstream properties. It is therefore
necessary to eliminate this risk by provision of attenuation systems that will reduce

storm water run off to current discharges.

5.3.3.2 The risk of flooding from water falling on site and not being able to leave in sufficient
rates can be managed by the use of above ground or underground storage systems

and providing a flow control device to restrict discharges to existing levels.

5.3.3.3The site currently has a limited amount of impermeable areas i.e. roof and hard-paved
areas (2000sgm). A full drainage investigation would be required to determine which
areas are positively drained to the watercourse to determine an acceptable discharge
rate from the development site. Failing this the discharge rate would have to be limited

to agricultural rates of discharge.

5.3.3.4 Discussions with Yorkshire water and Barnsley MDC Land Drainage Department will
be necessary to agree discharge rates but these should result in an allowable
discharge of 5 lit/s/ha. This is still below the existing annual storm discharge from the

site from approx. 2000sq.m of paved areas of 26lit/sec.

5.3.3.5Based on a limited development of approx. 51 housing units with drives the
approximate storage volume required would be 600cu.m to cater for a 100 year storm
with climate change for a discharge of 11lit/sec. and 361cu.m to cater for a 100 year
storm with climate change for a discharge of 20l/sec i.e. 80% of the existing run off

from paved or roofed areas. This can be provided in a number of forms, an open swale
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or detention basin being the most sustainable option but this would be difficult to
provide on such a steep sloping site so underground tanks are the most likely form of

storage that can be provided.

Conversely further site investigation may prove the underlying sandstones may be at
shallow depth and the use of soak-away’s may be acceptable. The utilisation of these
will need on site testing before details designs could be submitted. This method of
storm-water disposal would also reduce the flood risks to downstream properties due to
the site development. Based on local knowledge however and the problems with
adoption of such systems for public highways we would suggest that this is unlikely to
be an acceptable solution for this site.

It would therefore be necessary to restrict flows from the site to agreed discharge rates
and provide storage to cater for storms up to the 1% return probability and add an
allowance for climatic change related to the design life of the propose development.
This would currently suggest a 30% increase in flood water storage volume

requirements.

The development of the site without storm-water attenuation would increase the risk of
flooding downstream of the site. There are known problems in the downstream
catchment and any increase in discharges to it would accentuate these problems. It is

therefore important that on site attenuation is implemented on this site.

We would suggest that detailed drainage designs are submitted at full planning stage,

once layouts and extents of development are agreed.
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6.0 CONCLUSIONS

6.1 In our opinion the proposed development site is not at risk of flooding from river or
tidal water up to a 0.1% return period. The site does not fall the site south does
however fall with Zone 3 and therefore not suitable for residential development. We
would suggest house levels are set 300mm above ground levels to cater for modelling

anomalies.

6.2  There is a very slight risk of flooding from the existing watercourse crossing the site
and the inlet to the downstream culvert being blocked or surcharged. We however
consider that this can be managed by the use of a new inlet grill and provision of an
overflow to the southern watercourse. This should be coupled with managed flood
routes and lifting floor levels to 300mm above road centre line levels to ensure no

flooding of buildings.

6.3  The risk of flooding from overland flows is considered to be acceptable for residential

development.

6.4  The development of the site without any attenuation of storm-water discharges could
create further problems on the downstream watercourse, so attenuation of storm-water

flows to agreed or agricultural rates will be required.
6.5 The use of infiltration systems to serve the development is not thought to be feasible
but further site investigations should be carried out to assess their suitability for this

site.

6.6 If the measures outlined above are implemented we would consider that the

requirements of PPG-FRCC can be satisfied.

U

T.Haigh B.Sc. C.Eng M.I.C.E.

© Copyright: Haigh,Huddleston & Associates
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APPENDIX B

DEVELOPMENT PLAN
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SITE SURVEY
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APPENDIX D

ENVIRONMENT AGENCY FLOOD PLAIN
MAPS
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More about Groundwater

Groundwater Source Protection Zones:

Groundwater provides a third of our drinking water. We ensure that your water is safe to drink defining Source
Protection Zones. These zones help to monitor the risk of contamination from any activities thal might cause pollution
in the area.

The Source Protection Zones are not displayed at scales greater than 1:20,000 (Ordnance Survey 1:50,000 scale) as
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Understanding Groundwater Source Protection Zones maps

British Geological Survey's Aquifer Maps:

From 1st April 2010 new aquifer designations replace the old system of classifying aquifers as Major, Minor and Non-
Aquifer. This new system is in line with our Groundwater Protection Policy (GP3) and the Water Framework Directive
(WFD) and is based on British Geological Survey mapping.
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Understanding the British Geological Survey's Aquifer maps

Groundwater Vulnerability Maps:

W are currently updating our groundwater vulnerability maps to reflect improvements in data mapping and
understanding of the factors affecting vulnerability. The new maps will be released later in 2016.

The ‘New groundwaler vulnerability mapping methodology' report provides technical information about how the new
maps have been created.

The user guide outlines the kinds of activities the new maps can be used for.

These reports have been published on GOV.UK in advance of the release of the new maps to give users time to
understand the new approach and how this differs from the previous groundwater vulnerability maps.

Underslanding Groundwater Vulnerability maps



Environment

AW Agency
Enter a postcode or place name: Other topics for this area... Flood Map for Planning (RiVEI’S and Sea)
| @ [Flood Map for Planning (Rivers and Sea)| ]
Map legend Map of X: 431,673; Y: 405,146 at scale 1:10,000 Other maps  Data search Text only version
( T et h

Click on the map to see what ] ._J-T:_ ol
Flood Zone (National = usiness'Park =,
Planning Policy Guidance A i Py
definitions) the proposed ] 5 g {’j y
development is in. | . q A

= &4 Flood Map for Planning
(Rivers and Sea)

B Flood Zone 3
[ Flood Zore 2

Flood defences
==! (Not all may be shown")
Areas benefiting from

flood defences
{Not all may be shown*)

= B Main River Line

/ Main River Line

= B4 Other national
environmental
organisations

Natural Resources Wales
Area of responsibility

__ Scottish Environment
1] Protection Agency Area of
responsibility

Customers in Wales - From 1 April 2013 Natural Resources Wales (NRW) has taken over the responsibilities of the Environment Agency in Wales.
© Environment Agency copyright and database rights 2016, © Ordnance Survey Crown copyright. All rights reserved. Environment Agency, 100026380
Contains Royal Mail dala @ Royal Mail copyright and database right 2016
This service i1s designed 1o inform members of the public. in line with our terms and conditions. For business or commercial use. please contact us

More about flooding:

Understanding the Fiood Map for Planning (Rivers and Sea)

A more detailed explanation to help you understand the flood map shown above.

Current flood warnings

We provide flood wamings online 24 hours a day. Find out the current flood waming status in your local area.

* Legend Information: Flood defences and the areas benefiting from them are gradually being added through
updates. Please contact your local environment agency office for further details.

creating a better place

Foliow us: YouTube Twitter Flickr Facebook : . ~oq g
S == Author: Environment Agency | wiybysupport@environment-agency.gov.uk
Last updated: 9th June 2016
Privacy policy | Terms and conditions | Contact us

© Environment Agency 2016



@ Envitonment
AW Agency

Enter a postcode or place name:

Other topics for this area...

I

Try our new flood information
service and find out the
potential flood risk for
anywhere in England.

Map legend

B4 Risk of Flooding from
Reservoirs

Maximum extent of
flooding

4 Other national
environmental organisations

B Natural Resources Wales
Area of responsibility

Scottish Environment
Prolection Agency Area of
responsibility

Risk of Flooding from Reservoirs

|Risk of Flooding from Reservoirs v View other Interactive Maps.

Reservoir flooding is extremely unlikely to happen.

The shading on the map shows the area that could be flooded if a large reservoir were to fail and release the water it holds. A large
reservoir is one that holds over 25,000 cubic metres of water, equivalent to approximately 10 Olympic sized swimming pools. Since
this is a worst case scenario, it's unlikely that any actual flood would be this large.

Click on the shading to see details of reservoirs that could cause flooding in this area

Map of X: 431,673; Y: 405,146 at scale 1:10,000 Data search

(4]
(]
L] N
0 N,
Fall Bank == ==
./
>
& Dodworth
F | Bs0es | DODWORTH
Dodworth Green ||
.
Gilroyd
The Hallint
Sovere gn
Cottages
430619, 405625

Customers in Wales - From 1 Apnil 2013 Natural Resources Wales (NRW) will take over the responsibilities of the Environment Agency in Wales
@ Environment Agency copyright and database rights 2018 @ Ordnance Survey Crown copynght All rights reserved Environment Agency. 100026380
Contains Rayal Mail data ® Royal Mail copyright and database right 2016
This service 1s designed to inform members of the public. in ling with our terms and conditions For business or commercial use, please contact us

Follow us: YouTube Twitter Flickt

Facebook

Privacy policy | Terms and conditions | Contact us | Cymraeg
© Environment Agency 2016

creating a better place

Author: The Environment Agency | enquiries@environment-agency.gov.uk
Last updated: 23 August 2016



Qg

Enter a postcode or place name:

Other topics for this area...

r

Try our new flood information
service and find out the
potential flood risk for
anywhere in England

Map legend

K2 Risk of Fiooding from Rivers
and Sea

B +ioh
. Medium
B Low

Very Low

4 Cther national
environmental organisations

O Natural Resources Wales
Area of responsibility

Scotlish Environment
. Protection Agency Area of
responsibility

Follow us: YouTube

D  [Riskof Flooding from Rivers and Sea ~]  View other Interactive Maps

Risk of Flooding from Rivers and Sea

River flooding happens when a river cannot cope with the amount of water draining into it from the surrounding land. Sea flooding
happens when there are high tides and stormy conditions.

The shading on the map shows the risk of flooding from rivers and the sea in this particular area.
Click on the map for a more detailed explanation.

Map of X: 431,673; Y: 405,146 at scale 1:10,000 Data search

N\

e Fall Bark = AL

DODWORTH

Dodw

th Green

Champany Hill
Farm
b The Hollins

200 m
| 1000 A

Twitter Flickr

430954, 40544

Customers in Wales - From 1 April 2013 Natural Resources Wales (NRW) will take ovet the responsibilities of the Environment Agency in Wales
© Environment Agency copyright and database rights 2016 @ Ordnance Survey Crown copynght All rights reserved Environment Agency. 100026380
Contains Royal Mail data © Royal Mail copyright and database right 2016
This service is designed to mform members of the public. in line with our terms and conditions. For business or commercial use. please contact us

creating a better place

Facebook
Author: The E

Agency | iries@ .gov.uk
Last updated: 23 August 2016

Privacy policy | Terms and conditions | Contactus | Cymiraeg

© Environment Agency 2016



Envitonnient
WV Agency

Enter a postcode or place name: Other topics for this area...

[ D  [RiskofFicoding from Surface Water T¥] View other Interactive Maps

Risk of Flooding from Surface Water

Try our new flood information Surface water flooding happens when rainwater does not drain away through the normal drainage systems or soak into the ground,
service and find out the but lies on or flows over the ground instead.
potential flood risk for
anywhere in England The shading on the map shows the risk of flooding from surface water in this particular area.
Click on the map for a more detailed explanation.
2 o 1 - Data search
Map legend Map of X: 431,673, Y: 405,146 at scale 1:10,000
K2 Risk of Flooding from [a] ‘ e
Surface Water [«] ] v
B Hion y
B vedium (==} | Fallgank
e o
%]
B Low o — -y
Very Low

Other national
environmental crganisations Sy

D Nalural Resources Wales \
Area of responsibilit —~—
ponsibility —— % N 3
s N,
Scottish Environment . e
.. Protection Agency Area of
responsibility 3
th Green
2
Champany Hil!
Farr The Hailins
| 20 Sovereign -
' b Cottages N -
o : 430350, 405953

Customers in Wales - From 1 April 2013 Natural Resources Wales (NRW) will take over the responsibilities of the Environment Agency in Wales
@ Environment Agency copyright and database rights 2016 @ Ordnance Survey Crown copyright All rights reserved Environment Agency, 100026380
Contains Royal Mail data ® Royal Mail copyright and database right 2016
This senvice is designed to inform members of the public, in line with our terms and conditions For business or commercial use, please contact us

creating a better place

Follow us: YouTube Twitter Flicks Facebook
Author: The Environment Agency | enquiries@environment-agency.gov.uk
Last updated: 23 August 2016

Privacy policy | Terms and conditions | Contact us | Cymraeg
® Environment Agency 2016



APPENDIX E

STORMWATER STORAGE CALCULATIONS



S6°LEY

89°0LY
E0°LBY
S6'L6T
9GS LY
88°0LY
£8°99p
Ly 59F
85°PSE
9E"LZh
ar1"0Le
£5°pSE
9% " 10€
£brr6ge
DEraET

orns

BOEICIT JNG [CA UT TOA UIAS7 AITSUSIUT
8lewtTo snid IB3AQQT

200z Jdeg

—sbeTeTy

00" LeE
EG7LGE
S0°81€
257 8LE
FO"6ET
LG 66T
€1°091
oLroet
8z'18

06"tk

FE'SE

zz e

L9°S1

116

it

89°L98
96 vr8
007918
80°2GL
26°60L
0v°999
09°629
82°GLS
F9°80G
807 EZTW
LB 6BE
89°€2€
60°TLZ
TP GBT

|iiag it

LL 98
9F " 78
08°18
12°6L
66°0L
9799
95729
£S°LS
9870%
Ty
66" 8€
LE"ZE
T Le
58T

e

89°8

8E'6

02 0T
PLt01
€8°11
CETET
P9°S1
8T 61
3 Ay
127 1%
8L79¥
PL'PO
EE"TIB

527111
T7mm

F8'Z6E
LZITP
SL ¥EY
01°90F%
0Z°LOb
S0 LOb
SE60F
L6 Z0F
€L I8E
ZTTEEE
96°61¢E
ThZLE
T1°1e2
L9°6ST

oS

ot13eurTo suid aesk Q1
aesh Q01
TB3h Of

ohEICTY

00°L6E
ESVLGE
S0°81¢E
Z5'8LZ
¥0'6EC
L5661
ET'091
oL ozt
8218
06°Tk
PE"SE
ZErEE
L9761
I1°6
}iag 3=

P8 68L
08°89¢L
08°ZFL
T19° P89
P2 809
¢9°'909
8% 698G
L9 EZS
T0° €99
T1°6LE
68" FSE
F3° V62
LL 9bZ
8L°891

1 8 15~

86'8L
88°9¢L
8Z kL
9Fr° 89
Z29°F9
99°09
56796
LE"ZG
0E'gFp
167 LE
6F°GE
9% 6
83° %2
88°91

hiiii]

suolje|nojes abriolg Jeajemwic)g

182 £66
8P6 TLY
68°G€€

06°L
¥6'8
62°6
BL'®
LL'01
ET'el
[ 2B AN
IF LT
S1'€2
TS LE
6582k
£6°BS
£0° ¥

ETHTOT
T/
U3asg  FTSUSIUT
wioj}s IeSA 00T

dasp wuppg puod

C O D000 O NNNN

[ S T BT TO I R RV N R L 2]

PLoLT
8161
sgroe
96°1¢
61'FE
re'Le
LB™TE
0Z°6¢
66°16
£2° 78
€966

£ eel
vz 991
0 LZZ

59791
L6 E8

VEZ0E

00" 1re
LV ESE
567182
8P PLT
g6°g8e
£p 062
LB'6EE
0£zoe
€L 262
01°'19¢
€E°T8E
BL Q1T
L9°€81
ZELET

B St

B6° 096 F6 €89 05, o yzbueT

$8°L99 TETSLE 006 IO Yabusg
8F ' 06% 80°6%E 050T 3¢ yzbust
Wy T49°€  IIBAIND 62192 00ZT 3¢ yibueq
WG T«b'Z  IT2ATND 80 TLI 00ST 30 yibuag
08811 0081 3o yibus
—sBYrsyn
00 L6E 00°8£9 08°£9 8€'9 009
£G'LSE 00129 01729 69 0¥S
S0'8TE 00°009 00°09 5L 08F
75 8LT 00° €56 0€° 5§ 6L ozr
PO 6ET 007225 FA A L8 09€
LG 66T 00°06F 00'6F 86 00€
£1°091 00°09% 00'9F S 1T ove
0L 02T 00°EZH 0E" 2k T°pT 081
8718 00°PLE OF"LE L'81 0Z1
06" TP 00 £0¢g 0E"0f £°0€ 09
PE"SE 197982 L9°82 LA 13 05
zeree 00°8£2 08°€2 9°Lb o€
L9761 £€°66T €661 8'6G 0z
1176 EE'9ET £9°€T 818 01
[ aa.ic) s m Tq7um TUTR

BOEISIS ™o IA UT %A TIasg ATTFUSIUT  USTIEINT WIoyy

SFk0

oTey dufg o8s / 317 1T sbreyostg MOTTY
MOTI 0] Bwrj v uTuw ouoy jo J
0000T ‘w bs eaiy dug
00zzz ‘u bs esre a31s
SE°0 x
unr g1 09-SW 00T wIols ubrsag
sue] useIH Y3IOoMpog 23TS

JUSTTD

S9)e100SSY U0)sa|ppnH ybieH



B22T0E

6Z°8PT
aL'961
0876€£¢C
§9°LFE
60°LLT
Z1°50€
08"GEE
£6°9%¢
69°19¢
2k 9EE
LO"9CE
19°£8¢
LB"ZFE
PO 62T

S
SOEXCIE N0 T0A UI ToA Widsd AFTEUSIOT

ajewt(o snid Ie3AQQT

8002 1deg

—=BeTsTE

6E'GTL
08°L¥9
0g°9L8
£b P0G
E8 ZEV
82°19¢€
08'682C
GE'812Z
S6°9F1T
9976
08°€9
LO'OF
e 8e
ge’st

L8 113

89°L58
95" kY8
Q0918
80°2Z6L
26'60L
0F-929
097529
8Z°GLS
¥9° 805
807EZTF
LB 6BE
89°€£Z¢€
60°1LZ
1P G81

S

LL"98
9p° b8
09718
1z 5L
66°0L
r9°98
96729
€57LS
9870¢
12 1%
667 8€
LETZE
Tl°Le
rarat

i

89°8

8E"6

0z ot
PLTOT
£8°11
£E€TET
¥9° St
816l
34 =¥ 4
1271y
8L"9¥
|70 4]
£E£°18

62 11T
Ty7mm

9% 0L

00° 121
09°991
617081
v et1e
PE"STT
89°6LZ
cETG0E
90°91¢
Sk 662
0T°16E
LS pSE
56812
0p"2ZsT

BOEXCIE 300 10A UT %A

o138wWTTD snyd 1esA Q0T bLB 1O
xeaf 00T 9LT°TSE

6E'GTIL
08°LPD
0Z'9LG
£F°F0S
E8°ZEY
82°19¢
087682
GE'BIC
S6°9FT
AeTEL
08°E9
LO"OF
Z2¢° 8¢
BE9T

¥8°68L
08'89L
08 ZhL
19°%89
LEAD ]
€9°909
BV 696G
L87€2S
T0'E9¥
TT°GLE
6B PSE
LERS 474
LL*9pT
8L°B9T

Iesk 0g 9°Z52Z

86°8¢L
88°9L
82 FL
9% 89
€9 k9
9%°09
§6°94
LE"ZS
0€" 9P
16°LE
6F°6E
9F 62
89°'¥2
88791

o

suone|najesn abelo)s Jsjemuio}g

06" L
758
626
BL'6
GEPO%
ET"Z1
24N A1
9F ' LT
SLFEE
TSTLE
66 ZF
£6°8%
€0 FL

LETTI0T
7
UTdsy yrEUSTUY

waojls reald gol

desp wwugps pucd

DO OCOO0 AN NNMMMM < T

TN W OO O Wn A MY oo

PL LT
8L 6T
S8'0€
96°1¢
6l ke
| FANRA
L6 1g
02 6E
66°'1G
£Z°r8
£9°'Ge

EETZET
bz 991
0%’ LZZ

80°6¢
ST €9

6E I8~
08°9¢-
08°£2

LS 8P

L1768

L8zl
0z 0LT
§9°F0Z
S0°L2Z
e LZZ
LB EZT
E6'LET
TL°TLT
96611

ot

90°6TL PETRTS 05¢ 7o yibuat

56°96¥ GhLSE 006 Jo yjbusl
96" 79¢E 257292 00T JO ujbuaT
Wy T«9'€  AIBATND 10°10Z 0021 Io y3jbuat
WS T4+p g  ITSATDD 997821 00ST Jo yjbuaT
vE'68 0081 Jo yjbust
“BhEXoIS
6E°6TL 00°B£9 08'€9 BE 9 009
08" LF9 00°129 0129 6°9 0vs
0Z°9LS 00°009 0009 S L 08k
£F°h0S 00°£56 DE'SS 6° L 0zr
£68°ZEY 00°Z&5 0225 L8 09¢
82" 19¢ 00°06F 00'6F 86 00g
08682 00°09F 00'9F S'TT 1] 24
SE°BIZ 00°'€2k oL ep T'r1 081
S6°9p1T 00" FLE 0F°LE L°81 0zl
99° 6L 00°€0E 0£°0€ £ 08 09
08°€9 £9*982 L9°82 b pE 0§
L0*0F 00°8€z 08'€2 9°Lb 0t
zz'8z £E'66T £6°61 2'65 0g
BE-9T £E°9€T £9°€T 818 o1
[ g o T=2 L1 3 o 3= m T BUTR

SEEIGIS N5 TSR I T%A TIasg AJTEUSIUT  USTIVING WIGTT

SF'0

oT3ey dury 0as / 3117 0z sbreyostg MOTTY
MOT4 ©3 awry P utw 2uol Jo I
00001 ‘w bs eaxy dug
00222 ‘w bs esxe ajrg
S€'0 x
W T 09-SH 00T wiojs ubrsag
2uer] ussIn yljIompoda 93 TS

FURTTD

$9)e120SSY Uolsa|ppnH ybiey



APPENDIX F

DRAINAGE RECORDS
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