Area Impact Specific Mitigation W
Site Name Im- Nature of Impact Description of Impact Imp_act Mitigation Measure Residual Supporting Scientific Evidence > — /\ \ ;
portance Rating Impact
Polecat GWS High Construction
Ch 174750 —
32+750 Restriction and interception of The proposed road and its construction site area is located inside Slight to The implementation of the CESCP will Slight The supporting scientific evidence includes the impact and mitigation POLECAT
subsurface flow resulting in the revised mapped recharge zone for the spring which the GSI Moderate | ensure no construction related impacts to assessments presented in this table in combination with the Hydrological
reduction in groundwater flow have shown to extend some 10km west of Elphin. This area was the Polloween swallow hole (which is Assessment presented in Chapter 9 Hydrogeology Section and Chapter GROUNDWATER SUPPLY (GWS)
and yield. not originally within the Polecat ZOC but was recently revised connected to the Polecat spring supply). 10 Hydrology. The ground investigation carried out by Priority Drilling Ltd ZONE OF CONTRIBUTION
_ following tracer tests carried out as part of this assessment. The This will include silt fences which will Preliminary Ground Investigation report (2009), IGSL Geophysical Sur- OF C U
Damage to Feature by Con
struction Works (collapse, infil mapping revision which resulted in the extension of the recharge restrict construction activity in the vicinity veys (2015) and IGSL Ground Investigations Report (2016) provides
etc.) ’ zone to include this area was solely due to a single known con- of the zone of contribution. In addition, geological and hydrogeological information pertaining to the overburden,
o nection between Polloweneen Swallow Hole and therefore dif- interception ditches (cut-off ditches) will aquifer and water table levels. Specific impact assessments are in EIAR
fuse contributions across the entire revised ZOC are unlikely. be constructed in advance of the main at 9.4.1.1t0 9.4.1.9 and 104.13 and 10.4.15. Specific mitigation
The road is underlain by a Regionally Important bedrock aquifer ground works which will redirect overland measures are presented in 9.4.3 and 10.5.4. Tracer surveys were carried
with conduit flow at this location and is deemed of low vulnerabil- flow into the swallow hole and maintain out on two occasions of the Polloweneen Swallow Hole which has an Borahaia . :
ity due to peat, clay and silt subsoil deposits. its current recharge regime. active disappearing stream (the inflowing stream generally dries out in < e Cloonyquinn / Curracreigh (GWS)
Potential contaminated infiltra- In terms of construction impacts a reasonable buffer of some Negligi- NA Negligible / dry periods and has a losing bed in the vicinity of the swallow hole area. ) J Cave s Ogulla - Mid Roscommon (GWS)
tion / discharge entering aquifer | 150m is available between the potential site works and the ble / Slight No positive traces to the Peak - Mantua or the Cloonyquin/Curracreigh 7 , z ) l/ V' Dry Valley Peak-M GWS
via karst feature construction source which is sufficient to minimise any potential construction Slight igwcgseggheyl;?cesr ;rr?ger;;?)iptir\:gtgfakg?sstltflt\a/:tlrjerzgIitr:glrutc;ﬁgpr?lljergzt'ciosurce —Q ® mm—— Peak-Mantua ( )
it k tructi ff i ts involvi taminated ff water i ting th : Enclosed Depression
Sie Works constrieion funo Impacts INVoINg coram i ec runoft wa et Impacing e sou_rce collapse features in this area was carried out to inform the geotechnical . CLOONSHANVILLE BO( ; Polecats 1 (GWS)
and potential spillages. and any potential well yield impacts arising from temporary de c ) - ¥ k3 Sprin
watering of excavations and potential interference with ground- design of the Road formation construction. N SAC & pN HA ol pring Polecats 2 (GWS)
water flows. - z b 555 553 Superficial Solution Features .
+ Groundwater Tracer Lines
Operational ‘ ¢ swallow Hole
=== == Bedrock Faults
Direct encroachment of feature The road alignment passes within 150m to the North of the spring | Negligible | NA Negligible All of the measures proposed in the CESCP and the specific measures é‘ @ Turlough KER Bound
by proposed road development source at Ch 15+850. At this location the road alignment is at proposed in this table are accepted, proven and have been tried and ) ) oundary
grade, to the west it is in embankment and to the east it is slightly tested with numerous examples throughout Ireland associated with road @ National Federation of Group Water Scheme (NFGWS) . _ _ .  KgR Tree Line
in cut. The local road near the spring is to be realigned forming projects. Interceptor drains and infiltration fields are standard methods ) ) E ] -
an underpass under the mainline which will involve locally deep for maintaining recharge condition and disposing of drainage water. At Proposed Road Alignment in: (/4 Material Deposition Areas
excavation into the subsoils. There is no direct encroachment of specific locations the mainline will be constructed with a number of trans- s FILL +5 to +10 . .
the spring source (Polloweneen Swallow Hole) and other identi- verse impermeable barriers to ensure that the road does not act as a FILL +1 10 45 L] Special Area of Conservation (SAC)
fied collapse features in this area. longitudinal drain that would drain and divert non-pavement flows else- s [1 Proposed Natural Heritage Areas (pNHA)
Contamination of feature by There are no proposed road drainage outfalls discharging to this Slight NA Slight where. U g Natural Heritage Areas (NHA) -/
road drainage outfalls and by feature and the aquifer vulnerability along the road alignment in s CUT-5t0-10 9
the drainage system — Routine the contribution zone is typically moderate to low vulnerability. CUT >-10 ma»  Rivers & Steams
runoff MINOR -1 to +1 CUT/FILL ]
Accidental road spillage TR -t ¢ 55 A LakeE
atchments Upstream of Proposed Culverts/Bridges ::> G dwater Flow Directi d
Impact of road alignment on The road alignment is located within the mapped recharge zone Slight to The implementation of the CESCP and Slight The impact magnitudes presented and the mitigation measures proposed [/ — Catch tA 1 Estolt - ek B ol e sl ec)
recharge to or discharge from due to a single known karst connection between Polloweneen Moderate | EOP will be required by the contractor. have taken into account the level of uncertainty associated with a specific Bt O IMCALALOA atchment Area
hydro feature Swallovy Hole and the supply spripg. It‘ is prppo§ed to redirect cut The design will ensure surface and _ feature and generally err on the conservative. i 'i Catchment Area 10 B == 'i Catchment Area 3
-off drains to the swallow hole which will maintain the recharge groundwater flows in the area are main- R e | USSP
regime of the feature. Given the impermeable nature and depth tained largely intact. Interception ditches r 1 Catchment Area 11 Catchment Area 4
of overburden (Low aquifer vulnerability) it is highly unlikely that a will be constructed in advance of the R e 1 i 8
preferential flow path would be encountered that would signifi- main ground works which will redirect L [ Catchment Area 12 ’ | Catchment Area 5
cantly impact the yield and water quality of the spring source as a overland flow into the swallow hole and r - :.-_-_
result of the road development. maintain its current recharge regime. PR | Catchment Area 13 s .. | CatchmentArea 6
This will ensure that there is no apprecia- ol el
ble change in recharge/discharge to the i . | CatchmentArea14 . | CatchmentArea7 POLECAT
spring supply. P P ==
Catchment Area 15 Catchment Area 8
Site Name Im- Nature of Impact Description of Impact Impact Mitigation Measure Re- Supporting Scientific Evidence :—_—_l rh_-_l GROUNDWATER SUPPLY (GWS)
portance Rating sidua +_ . | CatchmentArea 16 s | Catchment Area 9 \4 ZONE OF CONTRIBUTION
| Im- :
pact ' i ) : \ el . G_EM ~—_
....... V) oo i
Kilvoy and Locally Construction s ’ \ KERS (LH) \ // — W % /\\ :
Corry East High i - - 3
swaﬁlow hole g Restriction and interception of This section of the road alignment has a number of karst Moderate | The proposed road development has been routed away from Slight | All of the measures proposed in the CESCP and the specific " — . / [ @ ‘ ¢
and karst fea- subsurface flow resulting in swallow-hole features running near and in close proximi- these karst features, however stormwater drainage, which would measures proposed in this table are accepted, proven and have e Ui . I 5 \&/ ] @ e - s ——— - 1
tures Ch reduction in groundwater flow ty to the road alignment. The bedrock in this area ap- have previously entered the area as overland flow, will be collect- been tried and tested with numerous examples throughout Ire- 1. ! ) i =1 : T e e, ELPHIN POLECAT o
18+400 to and yield. pears given the density of such features to be soluble ed and conveyed away from karst areas. The CESCP and the land associated with road projects. Interceptor drains and infil- ’ — i =1 \ =) KER10 (LH) ' ° = ) Y : q
19+300 and highly karstified. The largest feature, Polloweneen measures outlined in Chapter 10 for overland and stream flow tration fields are standard methods for maintaining recharge L - - 4 |K »‘\[L,_N A o — < l * P GROUNDWATER SUPPLY (GWS) 1
swallow-hole, is a sink to a small local stream. The pro- diversions will ensure that any reductions in flow to the feature are condition and disposing of drainage water. At specific locations | = : =) \ / 3 Y q . - VA ' il ZONE OF CONTRIBUTION F
posed road passes to the south 25m upstream of this not appreciable. the mainline will be constructed with a number of transverse KER7b (LH) e .\ P | / o o 7 ¢ JJKER11 (LH) @ S -\ S5 <1 ool / ‘\
feature. Other swallow hole features are located in prox- impermeable barriers to ensure that the road does not act as a Vol S AT\ ' - s ) p’ 4 KER12 (LH) CATCII"'MENT AREA 6 OUTFALL OUT 21.01 & /% : S # < / i ‘ g 1 X"
imity to the proposed road footprint which drain local longitudinal drain. ' °\ > 7 CATCHMENT AREA 55 a 7 4l : : OUTFALL OUT21.02 CATCHMENT AREA 8 & g . . Lo &
overland flow one of which is lost completely at OUTFALL OUT14.01 & , \ Y TN ’ _ YKER12 (LH) /ﬁ—\L’\ “ ' * I
Ch.19+050. > N - OUTFALL OUT14.02 S B { * ° - ) \ e
Damage to Feature by Con- The geotechnical investigations show considerable Slight/ A CESCP has been developed and will be implemented by the Slight = v BELLANAGARE "4 KERS9 (LH) /{‘s —F o) 1 —ls \ Pz
struction Works (collapse, infill weathered bedrock zones along the proposed road de- Moderate | contractor. These features will be fenced off with a double silt i . < i - X ° P / i ¥a
etc.). velopment at this location. There is a potential for dam- fence. This will ensure that damage and collapse of these features b . / 1 : / o Aebedely i\ i : , O -~y Al i / o
age and collapse of these features that could give rise to does not occur as heavy machinery will not be allowed to work in el SOy 2 \ \\\ 2 al - : B -~ & — ] /
. L : - . P I I I 774 N - ¢ ¥ P Y - 3 S vt 7, < \ : KER12 (LH) - Q) 2 o
potential flooding issues and to sink holes. close proximity. A double silt fence will be constructed along the i £ N . 4 \ KER12 (LH) S = H g \ & i A - = a
Potential contaminated infiltra- | The construction activity will be reasonably proximate to | Moderate | site boundary so as to intercept and minimise the potential direct - N — 2 e : : i Z |CATCHMENT AREA 7 [OUTFALL 0UT22.01 = : OUTFALL OUT24.01 . ~
tion / discharge entering aquifer | these features which increases the risk for damage runoff from the works area to the adjacent swallow holes and wa- b = V2R Ul x ' ' = { ~—] {/ I _ : =, A t‘l
via karst feature construction through infill, collapse and groundwater pollution from tercourses. Cut-off ditches will be provided to collect construction N it : ; y I { 0 : i) : \ e 19y KER13 (LH) . : )
site works construction runoff uncontrolled construction site runoff during construction runoff; which will then pass through a temporary settlement pond ' / g o W - ; , 3 & = ’ .” 4 I~ .
A = Y . G . CATCHMENT AREA 9 \ L
and potential spillages. activities. These swallow-holes represent point sources before out-falling into the nearest watercourse — refer to Plate / 7 ), N \ R (&) " + L T + N ~/ /@ ‘,\ , N P [KER14 (L) KER15a (LH) p
of pollution to the regionally important karst bedrock aqg- A1.8 for details. / g AR e . Lo . ) o . N / L ¢ b ¢ . P,
uifer. Potential damage to the Polloweneen swallow hole The swallow hole at Ch. 19+045 is located in the centre of the - 3 / / 2 S P p ,
could give rise to flooding as the feature drains a moder- proposed road alignment. During the construction phase this 7 5 . ¢ \ /[~ >4 ' — & V4 S
ate size stream. swallow hole will be excavated to bedrock and backfilled with a CATCHMENT AREA 4 ) b ! ) e XS OUTFALL OUT33.01 Ly R pid
permeable coarse grained stone (Class 6A or 6C material or simi- = Nt Yy o s K ! : ¢ i N - i e — [9) 4
lar) placed and wrapped in a geotextile membrane. Prior to this CATCHMENT AREA 3| /5 o f-.; ~ s % = /_ & _ ol X — . EATCHMENTAREA 12 : - + \|OUTFALL OUT34.01
treatment the area around the swallow hole will be fenced off with e N § /)* { ; Pr—— (&) CATCHMENT AREA 10| » o ) //
a double silt fence in order to provide protection and minimise e ' /\‘)" N T e— g : \ G // \v \ PR . ] S L
potential construction runoff. o - / s v 45 _A WY & s ; - Ct ﬁ ba | - e A N ‘ \
Due to the presence of swallow holes in this area, management of 71 ! \\‘ ,} [ Mot ’ o - & - S| KER14 (LH) W
construction material stockpiles is of the highest importance. fo Ko = s O \L/;r' / : J ° \ 2 —|OUTFALL OUT30.01 & ’ ""“g;t i N N \
Soiled runoff from stockpiles shall be managed by controlling and . PEAK-MANTUA YNy ' I — d - OUTFALLSle30.02 T O . 1 >
. . . . . . A XN \ - 'y, GJ o\°
Gerng such o 2 sedimenatn pond rr o dichare 4 GROUNDWATER SUPPLY (GWS) ™=~ w MY ,; A R = S s N oA S AR o .
low holes at this I%cation. P i //}j/ o/ ZONE OQF CONTRIBUTION 9% 3, ‘ .' l\\o d X R ‘ . L/ P o\ : % ' s . y o & )
Topsoil stripping in proximity to the swallow hole features at this fL \y V) i = \V, 3 ) / ; 7\, ) ‘ ' : “ZRY \L ,\, \\ (\ } | .  a k \ = ;o e 8 j -
location will be undertaken as much as feasible in dry weather / S G _ / / a iy 2 | T | S / A~2. 0 - e A ) ¥
conditions. All stockpiles will be located no closer than 10m to %) o C/ (N A | 2o\ ~ - = i, X
: any of these swallow hole features. 4 H y e O » - ]’ . | - [, [ ‘ ) P/ TRl N TAREA T et L P™ ~ B 48 “~
Operational 5 Ny s \Qﬁ = % - ( iy —>[KER15¢ (N) / KER15d (©) <
Direct encroachment of feature Local cut off drains from the north side of the road align- Moder- Cut-off drains from the north and south of the alignment will be Slight | The supporting scientific evidence includes the impact and miti- @ b _N\ . | y F) i \ /\ | A . /\ ! 8 N}
by road alignment ment will discharge to the Polloweneen swallow-hole ate/ Sig- | directed to a drainage pipe at Ch.18+500 which will discharge to gation assessments presented in this table in combination with | ; A \ O o j - B ) N <3 = '
feature. This swallow-hole feature shows evidence of nificant the swallow hole. In addition two transverse barriers will be incor- the Hydrological Assessment presented in Chapter 9 Hydrogeol- @ @ s . a S A [ \ & ) - 5 — \— - 7\ NG
surcharging at the feature during flood conditions. This porated beneath the road to the east to mitigate the flood risk to ogy Section and Chapter 10 Hydrology. The ground investiga- Q ,-:-. — Yy = | // i o : — —T" e KER1 5e (C) y
represents a flood risk to the Road further to the east the road at the base of the cutting. tion carried out by Priority Drilling Ltd Preliminary Ground Inves- e - — - P 7 ) / oo —~ ‘ s\ —
with a potential for flood waters to infiltrate and migrate in tigation report (2009), IGSL Geophysical Surveys (2015) and = e - 0 N « - ‘ { . - o o > —-/./
the formation layer eastwards to lower road levels. A IGSL Ground Investigations Report (2016) provides geological ] Q : / vy : ~ . S Y =
drainage solution to mitigate this flood risk is required. and hydrogeological information pertaining to the overburden, _ ~ - 9 b : OB —7 4l - =f¢
Contamination of feature by There are no proposed road drainage outfalls discharg- Slight NA NA aquifer and water table levels. Specific impact assessments are " S “ = BIN? ; ] > _ ] ~ = I = L (”‘ 7 [ ] ' '« P
road drainage outfalls and by ing to these swallow hole features with the road pave- in EIAR at 9.4.1.1 t0 9.4.1.9 and 10.4.13 and 10.4.15. Specific A\ o -l ; 5 ~CT . TLI~A . \ A \ A \ pr— o ~
the drainage system — Routine | ment drainage being collected and conveyed in a sealed mitigation measures are presented in 9.4.3 and 10.5.4. Tracer 7 N @ & _ - / O ,JJ NS (/ — N 4 ,\/r O v e .
Runoff system eastward to outfall to a surface stream at Ch surveys were carried out on two occasions of the Polloweneen ® g ~ ¥ “ XX —c ) - < = a
21+150. Swallow Hole at Mantua which has an active disappearing ' = @ i ] z = . - O_, ] 7 \" - 5 ~ \\ 7 —C0 A / CLOONYQU'NN / CURRACREIGH ™\
stream (the inflowing stream generally dries out in dry periods d OGULLA - MID ROSCOMMON ® Wt~ M - / ~ S o // / #_ 1 3 GROUNDWATER SUPPLY (GWS) -4 N Ve
and has a losing bed in the vicinity of the swallow hole area. No : S : - y 4 1 - 5
> . . ' 4 —‘T— = < A
positive traces to the Peak - Mantua or the Cloonyquin/ {GROUNDWATER SUPPLY (GWS) v O L SN 2 N . S / f_ﬁ / = 5 ZONE OF 9OI\£TRIBUTION/
Curracreigh sources on either tracer tests were obtained. The o : 1] ZONE OF CONTRIBUTION 7\ [T £ @' 7 : . i " - )
GSI carried out during this study period detailed tracer study to \ . 1 e = 2| 0 A ~ 2755 a 7" ! i ) >
identify the ZOC of the Peak Mantua and the Cloonyquin/ ‘ C { — b {
Curracreigh sources which were included in this assessment. : @ P R A : °© (¢) g 1 3% 4 ay
Geophysics and mapping of karst features including numerous ' y : { ! X/ i3 1 N2 / & - \N
collapse features was carried out to inform the geotechnical ) i y : . - _ wfh ANNAGHMORE LOUGH (ROSSCOMMON) =
design of the road formation construction. . ) ) ~/ = . { CATQHMENT AREA 15 - AN I % - SAC & pN HA %
Accidental Spillage The impact magnitudes presented and the mitigation measures - @ @ / , — =r y 1 S ~ = S
- — - - - - proposed have taken into account the level of uncertainty asso- 3 4 1 R | \4 % ” u
Impact of road a}ngnment on The karst!fllcatlor.\ at this Iocatlon. poses a thrt.aat to the Moderate | Basal remforcemept (Ch: 18+459 — Ch. 19+300 & Ch. 20+350 — Slight ciated with a specific feature and generally err on the conserva- : = » ° s . o =
recharge to or discharge from road stability as it represents a risk of potential collapse Ch. 20+550 combined with a drainage layer (Ch 18+400 — Ch. tive @ . : p . 7 A
hydro feature from the development of sink-holes. As part of the de- 19+300m) to maintain existing drainage patterns has been incor- ' o { , \ 7 N
sign for identified karst zones beneath or close to the porated into the road construction design at this location. 0O/ 83 o = o \’/ e - o . Ao < ¥
road development basal reinforcement will be required 4 ¢ N S ke G o et q . _/‘ - NG , o : _J_—U\/ — a7 LA
combined with a drainage layer to maintain existing A e o) S TN O NWALASEEISIA N TN L CEc ="/ - a o~ % S
drainage patterns
Annual Average Water Balance Surface & Ground Water \—\
Area 1(ii) - ZOC Cloonyquinn and Polecat
— — N
Existing Conditions
Surface Water
River Sub-basin Catchment & Portion of road alignment
River Basin Catchment Area within sub-basin catchment Receiving Watercourse
Upper Shannon Mantua Stream_010 19+600 - 24+150 Mantua Stream Q
Area: 675km? Area: 9.54km’ Total Length: 4.55km Breedoge River
Recharge Proportion across | Catchment losses and storages . Annual Avg. Dischagre from A
Runoff Proportion
catchment (avg) (avg.) catchment
18% 12% 70% 5.34x 10°m’
Groundwater W/SEEIS?OURSE DIVERSION
Groundwater Body (Gwg)* |Portion of road alignment within| Annual Average Recharge DRAINAGE PIPE A 4 ’
y(GWE) DP18.02
GWAB (AT THIS AREA ONLY) (mm/yr) 2 DOUBLE SILT FENCE—~}" | __———22 P
Carrick on Shannon KER12 (LH) T = Co?
> 19+750 - 24+150 31-172 H // / . e
Area: 915km 4 '"~ T
Portion of road alignment A = " X = "“ / %
ZOCCloonyquinn Portion of road alignment within ZOC Polecat within GWB (AT THIS AREA T h v e _‘\"”’ N “‘. // /
GWSB (AT THIS AREA ONLY ONLY / \ I il i /
- ( ) - ) DRAINAGE PIPE MANTUA SHALLOWHOLE v i X - \ 88?2:,;\[6[i / .
25.6km None 52.3km 19+600 - 24+150 DP18.01 / | A N LA : . a
aps RS . s ¢
Catchment Conditions T ¥R /
Annual Average Recharge \\ \\
(mm) Soil Type SAAR (mm) Effective Rainfall (mm) e j ey \\\’ _____
0, s = P & ¢ | =as
106 Peat/(?ut Pea: <20% 1120 800 = y - \ |I Q "
Tills >80% B T b AT Tl 7 \ 1 \ -
Proposed Alterations - Ground Water L T g I LT A I e a0 A 2 e A A A AN AR A R A Y YV T T T T Y R e e
Existing Average Recharge Reduction in recharge Proportionl Reduction in //”,,//%, // ‘Y\_YZ Zl — L A e =i YN\ 99\ N Y N T s S D N S A AL L AN NN AAL A ose
Across GWB Impermeable Area of Road {max) recharge to GWB ?// /////f ” : -\‘ ai ily /-23%[,,, ,;?“" RN 2 2 - !\ R N_. 8 o 7 N\\ b B N L
6 3 2 3 3 . %/W N~ " W = > » o |®» ® ® ® ® ® @ et L3 P\ T $ 2 SIS § S\ a2 T & QUTFALL
96.99x 10" m 0.0616km 6.52x10"m -0.006% O &4 : / / =347 + + s oo+ +H £ * X B S PO —w-——a-—o-__a.__ o N N wl| w B H 3 0ouT21.02
s & & 5 5/8 3 88 28 & 8 883 88888 38388838
Existing Average Recharge Reduction in recharge (max) to | Proportionl Reduction in = NG > & ©6 o o o O: o © '~ \
Across Polecat Z0C Polecat Z0C recharge to Polecat ZOC y 2 : Il ll o i \\
Sy VY A U | A Y A SN GO b/ AN N SN (U SRR (R U (| S S U iy e v S G S = oo
| - by l \ \ ==
\ \
5.54x 10° m’ 6.52x 10’ m’ -0.12%* : s | / \ \
: I I / ‘\ \\ WATERCOURSE DI\\/IESZS‘{OO';
L )
*Note: this water is being diverted to the Mantua Stream; some portion of this water may be returned to the aquifer as portions : T g ‘\ \\
of the river are losing through karst areas. Additionally the majority of recharge to the Polecat ZOC occurs as point recharge DRAWA%E ‘IPBI %% : i s ‘\ \
through swallow holes and therefore the reduction shown above is likely not applicable DOUBLE SILT FENCE ' : = \ \
Proposed Alterations - Surface Water gﬂl\(l)ﬁ%GE PIPE | A
Portion of road drainage . JN
draining to sub-basin WATERCOURSE D'WS&,{%@
catchment Drainage Outfalls Impermeable Area of Road Outfall Catchment A
19+600 - 24+150 2
21km OUT21.01 & OUT21.02 0.0525km Mantua Strea m_OlO W’SI;%,]C ®URSE DIVERSION
Portion of road drainage '
. . % . A LEGEND:
diverted to adjacent sub-basin Annual Runoff Volume
catchment Impermeable Area of Road Reduction ]=[ CULVERT & BRIDGE @ ROAD HIGH POINT
Ch.21+887 - 24+150 0.0317km’ 25.36x10°m’ * < DRAINAGE PIPE @ ROAD LOW POINT
Portion of additional road ATTENUATION POND V-7, MATERIAL DEPOSITION AREA
drainage diverted from Annual Runoff Volume WATERCOURSE DIVERSIONS = |LOCATION OF IMPERMEABLE BARRIERS
adjacent sub-basin catchment Impermeable Arezz: of Road Increa;se . INTERCEPTOR DITCHES DOUBLE SILT FENCE
Ch.17+800- 19+600
0.0252km 20.16x10 m 4 —.—.— FILTER DRAIN /\  KARST FEATURES (IDENTIFIED BY GSI)
Additional runoff rainage iayou easures
- . A & S 1 S | 4 )l ) emmme=——- MATERIAL DEPOSITION AREA DRAINAGE O KARST FEATURES (IDENTIFIED BY ROD)
not infilltrating as groundwater
recharge
6.52x 10° m’
Total Net change in Total Net Proportionl change in
discharge to Sub-basin discharge to Sub-basin F @ 3 b
. igure
132x10°m +0.03%



