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STORM SEWER WORKSHEET 12 When work in a five watercourse is performed, precautions sheil be taken to minimize encroachment, contrel sediment
. , &
- — . . . ' — . . . : — 4VAC50-30-40 Minimum Standards. transport and stabilize the : possh ’
Structure Pipe_|Drainage] _ Ci Pipe | Pipe | Const | V | Vh | QxVh ]| Hy. | Frct] FlowLine Top of Structure | Free|  Hydrauic | Junction Bend Discharge| An erosion and sedimant control program adopted by a district or locality must be consistent with the WrevEport nd Stz omm”ﬁ”:ﬁ?mméﬂ?eﬁmﬁeg&mﬁxm;“
Number Length | Area Q25 Q Size | Grade Grade | Loss Elevation Elevation Board Elevation Loss | Angle] Loss |Capacity] Q/Cap. | Velocity following criteria, techniques and methods: nonerodible cover matetiels. NOT APPLICABLE.
Upper Lower ft. acre cfs. c.fs. in. % fp.s. ft. = | 0.012] Upper | Lower | Upper ! Lower | ft. Upper! Lower| ft. (5 °) ft. c.fs. f.p.s. TP . e
1. P ent or temporary soil stabilization shall be applied to denuded areas within seven days aft
8 8 30 018| 387| 070 070 15| 2.00%| 057 0.01] 000 0.01%| 000112052 [1119.92 [1123.30 [1122.75 | 1.53 [1121.25 [1121.25 | 0.18 990 007 458 Gl rnde s sached on any portion of e site. Temporary ol sabilzton shall be appled -+ wienaiiewatrause mustbe cossd by concucon vl o) ohal bt oo T AP AL
5 4 4 0.06 489 | 029 0.99 8| 11.17%] 284 | 0.12 012 ] 0.57%| 0.02]1119.50 {1118.87 |1123.00 [1124.00 | 2.83 |1119.56 {1119.54 90| 0.09 438 023 10.03 within scven days to denuded arcas that may not be at final grade but will remain dormant for
roofdrain| 3 202] 004| 711 0.28 127 8] 230%| 364 021| 026]| 0.94%| 1.90]1123.00 [1118.32 [1126.00 |[1118.32 | 2.33 [1120.89 |1118.99 90 014 199 0.64 6.01 fonger than 30 days. Permanent stabifization shall bo applied to areas that ase to bo left dormant 4. Alapplicable federal, state and local regulations pertaining to working In or crossing live watercourses shall be met.
) 2 22852 035] 6.16| 235] 362 15| 1.00%| 295| 014 049 027%| 061 ]1119.82 [1117.54 [1122.75 [1121.98 | 1.50 [1119.62 [1119.01 |  0.32 7.00 052 5.71 or more fian one year: “ NOT APPLICABLE.
2 1 1562| 0.33 6.16 | 2.03 5.85 15 9.50%] 4.60| 033 186 | 0.65%| 0.99 [1117.44 [1116.00 |1121.98 [1120.00 | 2.97 [1118.24 |1117.25 45| 015 21.57 0.26 14.77 NEEITET Sl e o commm— 2 During construction of the project, sail stockpiles and borrow areas shall be stabilized or protected 1S. The bed and banks of awatercourse shell be stabilized immediately aftr warkin the watercourse is completed. NOT
- e CHEER— with sediment trapping measures. The applicant is responsible for the temporary protection and APPLICABLE.
permancnt stabilization 91' all .soil stockpiles on site a5 well as borrow arcas and soil intentionally
HYDROLOGY WORKSHEET transported from the project site. SHOWN ON PLANS. 16.  Underground utlity lines shel be installed in accordance with the following standerds in addition to other epplicable
' . criteria; SEE PLANS FOR PROPOSED UTILITY LOCATIONS COORDINATE WITH APPROPRIATE UTILITY
3. A permanent vegetative cover shal be established on denuded areas not otherwise parmanently stabifized. COMPANIES.
C = 0.90
impervious = . Permanent vegetation shall not be considered established untll & ground cover is achieved that, is uniform,
ngm = ggg mature enough to survive and will inhibit erosion, SHOWN ON PLANS. a. Nomore than 500 linear feet of trench may be opened 2t one time.
= . . ! Sadim ) b andad ted N .
ho= 6.80 [Based on Tc = 5 min.Roanoke County] SN \N_~7 _— /\ ¢ Mimﬁmﬁ?;mmmﬂﬁr;m f::.? &?&ﬁmmﬁ f&%i‘l m’?hﬁ?é’m b B Fodersl stell o paced onthe uphil sid ofrenches.
bs= 7.90 AN —_— before upslope land disturbence tekes place. SILT FENCE SHOWN ON PLANS. c. Effiuent from dewetering operations shell bs filtered or pessed through an epproved sediment trapping
! \ \ - , 5 Staizat il bo sonked fo cartion ebcturss sisch as dams. dkes and Grereh device, or both, and discherged in @ manner that does nutad\rmalya!fact flowing streams or off-site
: jon measires i on such as kes orsio
Structure | Ampervios | Aporvious | m | C;GTU:d | 1%?4 E Q;O | Q;’s \\ \\ immedistely eftr nstalleion. NOT APPLICABLE o " bropery.
2 0.26 0.07 . X 1.76 2. e d Material used for backfil iodi N . :
5 0.03 0.03 0.06 0.62 0.19 0.25 029 \ \ o - AN 6. Sediment traps and sediment basins shall be designed and constructed based upon the total drainage area M[zwu:m for ing trenches shll e propedy com in order o minimize erosion and p
5 032 003 0.35 0.85 155 503 335 \ \ —_ \ to be served by the trep or basin. NOT APPLICABLE NEITHER REQUIRED ON THIS FROJECT. e. Restabilization shall be accomplished in accordance with these regulations.
' . ~ - - - - f fieable sal Uletions shed! be complied with,
8 0.05 0.13 0.18 0.49 0.46 0.60 0.69 \ \\ \ a. The minimum storege capacily of a sediment trep shall be 134 cublc yerds per acre of drainage Ao eiyres P
\ \ o erea and the trap shell only conirol drainage ereas less than three acres. 11. Where construction vehicle access routes intersect paved or public roads, provisions shall be made to minimize the
, _ ' e tecking X
Pipe# | Awpovis | Aporvius | Awial [ Cwoirod | Q2 | Qo | @ i L~ ~ \ - N , b Suface runofom itrbed srees thats comprsed offowfom drainage areas greaer then o Dbl o e, hroad st sha o0 hsrad oty ot e et of et gy Sodeant sl beerored
RoofDrain __ 0.04 0.00 0.04 090 049 024 0.28 [ ' SWM POND \ TRy \ \ equal to three acres shall be controlled by a sediment basin, The minimum storage capacity of from the roads by shovaling or sweeping and ransported to a sedimant control disposal area, Strest washing shall be
I [ I | \ | \ ( sediment basin shall be 134 cubic yerds per acre of drainage area. The cutfall system shall, ata allowed only after sediment s removed ir this manner. This provision shall epply to individual development lots as well
Nl Whle———— \ | | IN, | \ \ \ minimum, meinteén the structured integrity of the basin during @ twenty-five year storm of 24-hour as to lerger land-disturbing activities. PREVENT DEBRIS FROM ENTERING PETERS CREEK ROAD.
RN \§\\k\\ N — = == ==\ M\ ] | | \ duration. Runoff coefficients used in runoff calculations shall comespond to & bare earth condiion :
NN — T = e ~ 4 7/ | \ or those conditions expected to exist while the sediment basin is utiized. 18.  Alitemporary erosion and sediment control measures sheil e removed within 30 days after final site stabiizaion o
[ ~ \\\\\ N \___;:f'; - | \ \ - s ey . . L i gfter the temporary measures are no longer neaded, uniess otherwise authorized by the local program authority.
W g :: ~ 7 // 7 / N \ \ 7. Cut and fill slopes shall be designed and constructed in a manner that will minimize erosion. Slopes that are Trapped sediment and the disturbed soll areas resulting from the disposition of temporary measures shall be
TIONS \ AT\ freit | \ \ found to be eroding excessively within one year of permanent stabilization shell be provided with additional permanantly stabilized to prevent further erosion and sedimentation. CONCTACT ROANOKE COUNTY PRIOR TO
/ NLE T CAI_CU /_A / N XN T~ 'y % <) —_—— 7~ \ slope stabilizing measures untl the problem is correcied. MAXIMUM SLOPE FOR THIS PROJECT 1S3 TO REMOVING MEASURES.
Project [Froiect Project Project \\\:; — T~ ]/ N \ \ 1. ‘
Dascription Description: Dascription Description 1 N E O~ > >/ / \ / N \ \ | ) . 19, Froperties and walerways downstream from development sites shall be protected from sediment daposition, erosion .
Warksheat Iniet#2 Worksheet  Inlet#5 [Workshest  iniet#6 Worksheet  Inlet#8 = = 77— \ \ 8 Concentrated runoff shall not flow down cut or il slopes unless contained within an adequate femporary o and damage due to increases in volume, velocity and peak flow rats of starmurater runoff for the stated frequency
Type Grate Inlet Type Grate niet Tye Gt Inlet ~Z 1725\\7 \ \ 12 permanent channel, flurme or slope dredn structure. ALL RUNOFF 1S PIPED. storm of 24-hour duration In accordance with the following standerds and criteria: AN EXISTING STORMWATER
o e o Type Grate Infet \ \ \ \ 9. Whenever water seeps from a slope face, adequate drainage or cther protection shall be provided. IF MANGEMENT FACILITY IS IN PLACE. DRAINAGE STRUCTURES ARE SHOWN ON THE PLANS.
olve Fo g !Id Solve For 8" Wd Solve Fo S" _ ﬂd In Sag / \ \ g ENCOUNTERED DURING CONSTRUCTION THEN APPROPRIATE MEASURE WILL BE PROVIDED,
Solve For  Sprea prea ovefor  Sprea Solve For  Spread ‘ / | 1 \ 0 Al storm sowor inlets hat e mad o o shall bs rotected 5o a Concentrated stommwater runoff leaving a development sits shall be discharged directy into an adequate
) ) | / \ \ \ . seweri t: are made Wsmm“ , "% mh e ;;id o protected so thet sedimentdaden natural or man-made receiving channe!, pipe or storm sewsr system. For those sites where runoff is
Input Data Input Data Input Data P Dl | / { \ \ mﬁ? Hgﬂﬁé &mmw m without first being or otherwise treated to remove discherged into  pipe or plpe system, downstream stablity analyses at the outfal oftfmpipaomipe system
Cischarge 203 oo Discharge 026 o Discharge PR e SE T T T T———————— e —— ——\-— =L\ \ \ ‘ shall be performed.
Guiter Width 2n Guttar Width 41 Gutter Width 417 Gutter Width 21t -_— .F _____ —_—— _ PR N, \ \ ' 11- Before nw constructed stormwealter conveyance channels or@as are made Mﬂdc admme outlet b. Adeqm of efl channels and pb“ ghall be verified Inthe MM“Q mannear
GullsrCross  0.063 At Guttr Cross 0.14 M Guiter Cross 002 th — 4 — e N P W (N \ \ | e protection and any required temporery or permanent channed ining shafl be instefled in both the conveyance channed
Slope Slope Slope Gutter Cross 0.02 R — = —— ~t JRRN L . S . and receiving channel. NOT APPLICABLE. | |
Slope < F —_— | — —_—\— N2 \ {1) The: qapllcant shall demonstrate that the tota! drainage area to the polnt of analysis withi the
Road Cross 0.025 Mt Road Cross 0.14 tit Road Cross 0.02 it :lcad Cross 0.02 p v T oee—— - \ i \ \ channel is one hundred times greater than the coniributing drainage area of the project in-
Slope Slope Slope ope Z \ \ question; or
Grate Width 2 Grate Width 21 Grate Width 251 Grate Width 2 v ~ @ halurelcharfels shel ba analyzed by ihe Lse of a two year
Grate 258 Grats Length 2t Grats Length 251 Grate Length 21 B o verep cian
t'-‘"ﬂlth . Local 2in 4 -~ b} All previously constructed man-made channels shall be analyzed by the use of a ten-year storm to
oca n Local 121in Local 3in Depression < N \ verlfy’ that stormwater will not overtop fis banks and by the us of & two-year storm to
Depression Depression Depression Local 2 demonstrate that stormwater will not cause erosion of channel bed or banks; and
Local 21 Local 7t Local 25t Depression \ & Ly = \ _
Depression Depression Depression Width 3 I \\\\\ {c} Pipes and storm sewer systems shall be analyzed by the use of & ten-year storm to verify that
Width Width jwidth GrateType  P-50mm \\ 7 \\\\\ stormwater will be contained within the pipe or system.
e Tipe 3»'51"7'78'3', orte Tiee (';ﬁoz‘a'?) GreieTpe mo;?an_; (P-1-718") — z2 NN If existing naturel recelving channels or previo tructed man-made channes o pipas &7 6, i
e - - 0% o \\\ \\ % L. isting receiving channels or previously cons man-made channel: or pipas &0 ot Lasquete, ne
Clogging 0% Clogging 0% Clogging 0% Clogging 1 \ @) 2 N\ \\ W \ spplcant shall;
= / \\\\ ) Improve the channe! to a condition where a te storm will not overtop the banks and a two-year storm
Results Results Results Results \ / 2 ~ g o3 . bl P year
3 " . not cause exosion to the channel bed or banks; or
Spread 586 it Spread 354t Spread 820 R Spread 282 ft \ . 7 /@ I ‘;
Depth 028 ft Depth ot Depth 0A7 1t Depth 0.06 ft \ _ \ I P z @ Ihvtut:tve the plge or pipe system to a condition where the ten-year storm s contained within the
Gutter 131 Gutter 0in |utter 0in Gutter 0in : | | | DRAINAGE AREA TO FPPUrtenances, of
Depreasion Deprossion Depression Depression , : B ROOF DRAINS=0.04 AC. (3 Developasite design thet will not causs the pre-development peak runof rade from & two-year stormto
Total 33in, Total 12in Total 3in Total 2in - + i increase when runoff outfalls into a natural channel or will not cause the re-development peak runoff rate
Deprassion ; Depression Depression Depression 3 4 — : _ from a ten-year storm to increase when runoff outfalls into @ man-made channek or
Open Grate 45w Open Grate 36 |open Grate 56 & Open Grate 32 % : / / !
Area Area Area Area : | g 4 0] Provide & combination of channa! improvement, stormwater detention or other measures which is
DRAINAGE AREA v ,
Active Grate 651t Activa Grate 6t : Acti\eLGrate 751 Active Grate 56 f TO STR # 5=0.06 AC 5 - i satisfactory to the plan-approving authority fo prevent downstream erasion,
Weir Length Weir Length Weir Length Weir Lenath =\ . . -
nd J I d. The epplicant shall provide evidence of permission to make the improvements.
/ & Al ijwmbgh analyses shafl be based on the existing watershed characterkstics and the uitimate development of the
S o subject project
PIPE CALCULATIONS e
_ : . _ ] // -~ \\\‘\ \ F L ARG J = f Ifthe applicant chooses an option that Indludes stormwater detention he shall obtain approval from the tocality of a
Project Project Project Project Project ~ \\\\ \ plan for maintenance of the detention facilities. The plan shall set forth the maintenance requirements of the facility
Description Description Description Description Description — — / ;_ and the person responsible for performing the maintenance.
Worksheet Fipa #7 Workshaet Fipa #4 Worksheat Pipe roof Worksheet Pipe #3 Worksheat Pipe #1 / e - i
drain ( i ' N Qutfall from a datention facility shall be discharged to a receiving channel, and energy dissipators shalibe placed ot
Flow Circular Flow Circufar Flow Circular Flow Circular Fow Circular ‘ \ DRA| E AREA the outfall of alf datantion fecilities as necessary to provide a stebifized tmnsim from the facility to the receiving
Element  Channel Element  Channel Element  Channel Element  Channel Element  Channel ' l TO STR Y6 =0.35 A channel. )
Mathod Manning's Method Manning's Method Manning's Method Manning's Meathod Manning's &
Formula Formula Formula Formula Formula I l l > h. Al on-site channels must be verified to be adequate. o
Solve For  Channal Solve For  Channel Solve For  Channel Solve For  Channel Solve For  Channel \ ; . X X \ T )
Depth Depth Depth Depth Depth \ : I Increased volumes of sheet flows that may cause erosion or sedimentation on adjacent property shall be diverted to @
\ \ \ ; stable outlet, adequate channel, pipe or pipe system, or to & detention facility.
Input Data input Data ] Input Data input Data Input Data N { - = i ! In applying these stornmuater runoff criteria, individual lots or parcels in a residential, commercial or industrial
Mannings 0013 Mannings 0012 Mannings 0012 Mannings 0.012 Mannings 0012 \\\ ~ e L BT T b\ S\ N T > : development shall not be considered to be separate devalopment projects. Instead, the development, as a whole, shat
Coefficiont Coefficient Coeficient Coefficient Coefficient —_ N g PR \ — ) c— ' be considered to be a single development project. Hydrologic parameters that reflect the uftimete development
Channel 0.02 nt Channel 0.155 IChannel 0023 am Channel 0.01 fft Channel 0.0085 8”ss ~ [ T — —p condition shall be used in 2 engineering calculations.
Slope Slope Siope Slope Slope —_— —TO il \1— —— el
Diameter 15 in Diameter 8in Diameter gin Diameter 15 in Diameter 15 \T__ STR ﬂ :‘_@ .187AC: 8”SS k Al measures used fo pmtact. pmgerﬂgs and waterways shall be employed in @ manner which minimizes impacts on
Discharge 07 cfe Discharge 029 cts Discharge 028 ofs Discharge 362 o Discharge 565 I e — the physical, chemical and biological integrity of rivers, streams and other waters of the stete,
R R R R ) —\ — h
Results Results Resulis Results Results ———
Depth 023t Depth 011 % Depth o017t Debth os4n Depth 087 T — — | DRA' NAG E MAP
Fiow Area 02 Flow Area o Flow Area 04t Flow Area 06 Flow Area 09 ——~—— — T — — —SCALE—32=40—— ~
Watted 112 Wettad 055 #t Wattad o7t Whotted 1991 Wetted 2486 _ T
Perimeter Perimeter Perimeter Petimeter Perimeter ﬂ"\ —_— T — —_—
Top Width ot Top Width ot Top Width ot Top Width ot Top Width 0 — J/
Critical .33t Critical 0261t Critical 024 # Critical 077 & Critical 0.96
Depth Depth Depth Depth Depth I
Percent Full 18.7 % Percent Full 161 % Percent Full 254 % Percent Full % Percent Full 694 —~—— /'
Critical 0.005233 fift Critical 0.005554 4 Critical 0.005539 Mt Critical 0.005511 & Critical 0.007382 -‘ _ ——— — _—
Slope Slope Slope Slope Slope
Veloclty 44 ft's Velocity 797 s Velocity 402 ts Velocity 5.75 Me Velocity 621
Velocity oAt Velocity 099 %t Velocity 0251 Velocity 051t Velocity 06
|Head Head Head Head Head
Specific 054 #t Specific 109 #t Specific 04zt Specific 115 & Specific 147
Energy Energy Energy Energy Energy
|Froude 192 Froude 5.16 . Froude 204 Froude 143 Froude 123
Number Number Number Number Number
Maximum 983 cfs Maximum 554 chs Maximum 214 cfs Maximum 753 cfs Maximum 734
Discharge Discharge Discharge Discharge Discharge
Discharge 8.14 cfo Discharge 515¢ch Discharge 1.99 ¢fs Discharge 7chs Discharge 682
Full Full Full Full Full
Slope Full 0.000117 ftt Slope Full 0.000491 ftt Slope Full 0.000458 Slope Full 0.002876 tA Slope Full 0.006519
Flow Type Supercritical Flow Type  Supercritical Flow Type Supercriical FlowType Supercritical FowType  Supercritical
% WVWA ID# 6PHP4D
’
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