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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.

BMP NUMBER: PC115

DATE VERIFIED: November 5, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh
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LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM

DATE: March9, 2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: PC115
PIN: 3210100001D
Subdivision, Tract, Business or Owner

Name (if known): Seasons Trace
Property Description: Common Area
Site Address: 325 Seasons Trace
Box 6 Drawer: 3
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments
Wet Pond
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Points A should be higher than point 5

PROPER FLACEMENT OF STRAW BALE BARRIER IN DRAIMAGE WAY

101 Settlement
0.3' Freeboard -—-

10% Settlement ———=¢
0.3' Freeboard ]

Typical Vee-Shaped Diversion

DIVERSIONS

AES ,a professional corporation

804-253~-0040

17681 Jamestown Road, Williamsburg, Va. 23185

S8ECTION VIi

SEASON’'S TRACE
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STORM FLOW CALCULATIONS (RUNOFF) 5. STORMWATER MANAGEMENT PLAN

DRAINAGE TIME OF CONCENTRZTION COEFF.  RAINFALL (IN/HR)  STORM FLOW (CF3) ) THE DEVELOPER PLANS TO INSTALL A PERMANENT SEDIMENT BASIN AT THE LOCATION SHOWY ON THE DRAWINGS.
LOCATION AREA(AC) T " S Te o 20 THE MAJORITY OF ALL RUNOPF FROM THE PROPOSED DEVELOPMENT OF SECTION VI1 WILL BE DIRECTED TO THIS
POND BY INTERNAL STORM 3EWERS.
DS-8  INLET n.06 60 7 122 10 6.0 0.18 b) THE STORM FLOW PRIOR TO DEVELOPMERT AND AFTER DEVELOPMENT 1S ESTIMATED AS FOLLOWS:
& OUTLET
¢ A 1 1 Lo Q. Qo 100
) Ds-7 OUTLET  0.31 By 2 9 10 3 6.0 2.73 PRIOR TO DEVELOPMENT D0.25 17.03 73 2R B W% W%
16" WIDTH AT DS-7 INLET 0.85 - - - 10 55» 6.0 2.33 AFTER DEVELOPHENT 0.5 17.03 3.5 4.6 6.6  29.8 39.2 56.2
20 TOP OF DAM be-e trer o e Tl h s e = DIPPERENCE o %9 19.6 18.1
TORP OF .5EZM(DAM) s ELEV 82.0 PS~6 & ) -d (AN INCREASE OF 100X 1S EXPECTED TO OCCUR UPON DEVELOPMENT)
COMPACT CLAY CORE ¢ / CEEST OF EMERGENCY BFPILLWAY: 0.0 DS-5 OUTLET 1.93 -— - - 10 .5 6.0 5.79 ¢) THE PERMANENT SEDIMENT BASIN WILL BE OWNED AND MAINTAINED BY THE DEVELOPER OR HIS ASSIGHS (MOST
LOCAL MATERIAL FOR DAM DS-4 INLET 1.53 . - - 10 .5 6.0 4.59 JLLIKELY THE SEASONS TRACE HOMEOWNERS ASSOCIATION).
IN 2' LIFTS WITH SNEERSFODT TOP OF GRATE DS-4 OUTLET  3.46 55 1z 2 10 -3 6.0 10.4 6. DESIGN OF PERMANENT SEDIMENT BASIN
80 ROLLER TO 85 MAX. DENSITY ot PRINCIPAL SPILLWNAY + 72.0 D3-3  INLET 0.10 -— - - 10 .5 6.0 0.30
- Z ) - S NORMAL POOL ELEV. TT.0 p5-3.2,1 3.56 - e - 10 .5 6.0 10.7 a) UTILIZE PROCEDURE IN SEC HANDBOOK FOR DESICN OF A TEMPORARY SEDIMENT BASIN,
STANDARD " - C} . . DS-13,14 0. 14 210 16 8Y 10 .5 6.0 0.42 b) PROVIDE STANDARD DI-1 PRECAST DROP INLET WITH DRAIN VALVE AS THE PRINCIPAL SPILLWAY. GRATE WILL
. 3 5 e DS-15 .71 550 19 31 10 .5 6.0 5.13 ACT AS A THASH RACK.
Ds-(2 v EXCAVATE To OBTAIN DS-16 1.85 —_ e - 10 .5 6.0 5.55 ) SET PRINCIPAL SPILLWAY CREST AT ELLV. 77.0 (NORMAL POOL ELEVATION).
VDHET STD ecP :}’ ?Te"‘ﬁfél’fo'és"””w BEGD SEDIMENT DS-10,11,12  17.03 1400 35 31 18 .5 4.6 39.2 9) EXCAVATE LAKE AT SHALLOW END TO A DEPTH OF 7' TO PREVENT GROWTA OF WEEDS AND ALLOW FOR REQUIRED
P VOLUME OF 145 .1 — SEDIMENT STORAGE.
JQ-r END SECTION (£5-1) Ds-10 / o oF fsi c DRAINAGE CALCULATIONS e) VOLUME OF BASIN = 0.5 x A x D = 0.4 x 40,400 x 17" = 274,720 cf = 10,175 C.Y.
‘L - = 67 CY/ACRE x 17.03 AC = 1141 C.Y, OR 11% OF THE POND VOLUME.
TLT MU 6556 - I. CAPACITY OF DROP f) REQUIRED SEDIMENT VOLUME .
EROSION CONTROL MATL: . - — USE STANDARD Dl_ll?‘“ﬁ:g A= 2.33 SF g) LENGTH TO WIDTH RATIO 1S APPROXIMATELY 2i:1.
STONE (EC-I, TYPE - T ELEV. 640 s v . . - 5) FPROVIDE AN EMEXGENCY FARTH SPILLWAY TN THE WEST ABUTMENT OF THE DAM.
A . ALLOWABLE HEAD = 3/8"/FT x 10' ~ 33/8 x 1/2' = 0,34 MANNINGS FORMULA N . . ~
NE OUTLET FROM FIG. 4.6.10.10. GRATE CAPACITY = 6.6 CFS —RINGS TORMIRA {) THE PRINCIPAL SPILLWAY MUST PASS AT LEAST 0.2 CFS/AC x 17.03 AC = 3.4l CPS}-{E £ YEAR STORM FLOW
’ [ POt : D ; 3 PASS THE T
-@TL (zcv) < FOR D5-3, Q)0 = 0.30 < 6.6, ADEQUATE q = 0.4632 (2823112, ) IT I8 DESIMABLE TO EXCEED THLS AND DESICN THE PRINCIPAL SPILLWAY TO
- S -4, . o - . . N
: ! . oS- FOR D5-4, Qup = 4.39 < 6.6, ADEQUATE 1.486 ,02/3 172 )" A DI-7, TYPE 1 GRATE WITH 6 SP OF OPEN AREA WILL PASS 39.2 CFS WITH TWO FEET OF WATFR OVER THE
P/ 1 Tt c ~FPPEECAST DROP INLET FOR D3-6, Q)¢ = 1.38 < 6.6, ADEQUATE Ve 2222() s , " i
Lf— } ANTI-SEEP COLLARS  GLoo Du e / YOR DS-7, Qi = 2.73 < 6.6, ADEQUATE n ‘4 CRATE. (FIG.4.6.10.10 VDHT DRALNAGE MANUAL).
INV ETO /4 BEQD) VODHET D/-1, 1A PC FOR DS-9. Q'C = 7.68 < 6.6, ADEQUATE 1) A 24" CONCRETE PIPE ON A SLOPE OF 0.040 HAS A CAPACITY OF 45.3 CFS WHICH 1S SUFFICIENT TO PASS THE
5 . . . . , TOP = 770 /NY GlLO o : 10 YPAR STORH FLOW OF 39.7 CPS.
100" OF 24’ RCP RO.407% 28' OF 18'BC Helt' WiTH OI-T. TYPE | GRATE 2. STORM SEWER CALCULATIONS (ne0.013) m) SET TUE TMERGENCY SPILLWAY CREST AT ELEVATION 80.0 (I FOOT ABOVE THE 10 YEAR PLOCD LEVEL). THIS
50 ' - MM Y7y ' 4 18s' Dk POURED CONC. RASE 2 WILL PROVIDZ AN ADDITIONAL VOLUME OF STORACE ABOVE THE PRINCIPAL SPILLY.? TO BUFFER THE DOWNSTREAM
‘ . . B LOCATION Q1o SIZE SLOPE Qf ADEQUATE  PIPE PIPE  PIPE EPFECTS OF A STORM LARGER THAN THE 10 YEAR STORM. IT WILL ALSO PROVIDE A IAFETY FACTORY FOd
. o X . , L . . ; (cts) (inches) (fr/fr) (cfa) (fps) ? LENGTH _INLET OUTLET CLOGGING OF THE CRATE.
- bS-8 TO DS- 0.18 12 6.0578 8.57 Yea 147 97.26  96.45 n) THE DIFFERENCE BETWECEN THE 10 YEAR AND 100 YEAR S7ORM=(56.2-39.2 = 17 CFS)
1+0 O+80 O+ +40 + + + + . . ¥ [3h . . ¥S).
o} Go o} O+20 0+00 0+20 0+40 O+GO 0+80 +oo DS-7 TO DS~6  2.73 12" 0.1179  12.23 Yes 101" 96,35  84.42 0) A 12' BOYTOM WIDTH WITH AN EXIT SLOPE OF 1.3 HAVING AN EXIT CHANNEL LENGTH OF 44', WILL PASS 19
CRO - DS-9 TO DS-6  2.68 12" .01l 3.73 Yes 94" 85.50 84,42 CKS AT A VELOCITY OF 3.5 FPS WLTH ONLY 0.8' OF HEAD OVER THE CREST. DESIGN HIGH WATER = ELEV. 80.80.
88 BECTICN DS-6 TO DS-5  3.79 15" .010 6.46 Yes 116" B4.17 83,03 p) SET TOP OF BERM (DAM) 1.2' ABOVE HIGH WATER OR AT ELEVATION 82.00. THIS ALLOWS FOR FREEBOARD, SETTLE-
- . DS-5 TO DS-6  5.79 15" .010 6.46 Yes 83" 32.93  82.10 MENT, CONSTRUCTION TOLERANCE, AND PREVENTS TOPPING OF THE DAM DURING THE 100 YEAR STORHM EVENT,
pERMANE N T BE DiMFNT B3 AC;IN : DS-4 TO DS-3 10,4 18" 010 10,42 Yes 158'  B1.85 80.27 q) THE PGND DRAIN WILL BE SIZED TO PASS THE '0 YEAR STORM IN THE EVENT THE POND IS DRAINED AND THE
o [~ D$S-3 TO DS-2  10.7 18" 026 16.93 Yes 96'  80.17 77.67 PRINCIPAL SPILLWAY ACTS AS A CULVERT. AN 18" CONCRETE FIPE ON A SLOPE OF 14.,% HAS & CAPACITY OF
A w DS-2 TO "$-1  10.7 18" 026 16.93 Yes ' 77.52_77.00 40 CFS WHICH IS ADEUATE FOR THIS PURPOSE.
T. PH'INCIPAI'. 8PILLWAY £} THE EXIT VELOCITY IN THE PRINCIPAL SPILLWAY DURING THE 10 YEAR STORM ASSUMING FULL PIPE FLOW IS
1°:20° HORIZ 1":10' VERT 3. CULVER1 CALCULATIONS 14 PPS. THIS WILL REQUIRE INSTALLATION OF DUMPED EROSION CONTROL STONE (VDHT STD. EC-i, TYPE A) TO
DISSIPATE THE ENERGY AND CONTROL EKOSION AT THE OUTLET.
CULVERT Qo DIA.  LENGTH SLOPE INVERTS _ INLET CONTROL _ OUTLET CONTROL _ ALLOW. OUTLET 3) SINCE THE EMERGENCY SPILLWAY IS DESIGNED TO OPERATE ON A 10 YEAR FREQUENCY BASIS, IT IS FELT UNNECESSARY
NO. LOCATION (cfs) (inches) (ft) (%) in Wi/D_ WA H_ Ho LS50 MW WW  VELCC. TC LINE THE WOCDED ARFA BELOW THZ EXIT CHANNEL,
5 IN ¥OT LESS THAN 2' LAYERS
1. DS-13 TO DS-14  0.42 L5n 8’ 6.1 101,50 97.34 —-—- Adequate by Inspection——- 1.25  C 3 ¢) THE DAM IS TO BE CONSTRUCTED WITH A CLAY CORE AND LOCAL MATEKIAL COMPACTED 0T LES
2. DS-15 TO DS-16  5.13 15¢ 80' 2.5  96.6 9.6 1.1 1.38 .8 1.25 2.0 0.95 1.50 8.3 70 95X DENSITY STANDARD.
. pe-s 157 o o \ ‘T8 . 05 A 2 -0 0. S : u) POUR(4) ANTI-SEEP COLLARS PROJECTING 1' AROUND THZ PIPE BARREL ARE TJ BE INSTALLED ON 24’ CERTERS TO
-- DS-8 710 DS -18 ! 14 5.78  97.26 96.4% ----- Adequate by Inspeccion---- 1. e INCREASE SEEPAGE LENGTV BY 10%. COLLARS MAY BE POURED CGNCRETE 6" IN YHICKNESS PORHMED AROUND THE
TOP OF BEEM < ELE V. 8.0 a) EC-1, TYPE A EROSION CONTROL STONE PROVIDED AT OUTLET OF CULVERT NO. 2. PIPE WITH #4 REBAR ON 12" CENTERS HORIZONTALLY AND YERTICALLY, G2 1/B" GALVARTZED SHEET METAL (LAPPED
b) PAVED DITCHES MAY SE REQUIRED WHERE SLOPES EXCEED 2 TO 3Z.1F A FIRM STAND OF GRASS CANNOT PREVENT & BOLTED) GROUTED TO PIPE BARREL BETWEEN JOINTS. THE OVERALL DIMENSIONS OF THE COLLAR ARE 54" x 54",
.5 OP OF GRAVEL OUTLET EROSION OF SIDE DITCHES. THIS WILL BE DECIDED UPON FIELD INSPECTION BY VDH&T PRINR TO ACCEPTANCE
0 P OF ROADWAYS INTO SYSTEM. 7. SEDIMENT AND EMOSION CONTROL MEASURES
82 r_ ‘ a) SEE TYPICAL NOTES ON STANDARD DETAIL SHEET,
> oy : ALCULA’ b) PROVIDE DIVERSION DITCHES AT LOCATIONS SHOWN TO DIRECT FLOWS TO FACILITIES.
:] 4, SIb iy UL o
== e o 5’5%2%%85'5%’)»7:'51 SEOE DITCH ChLCPMATIONS ¢) PROViDE TEMPOBARY SEDIMZNT TRAP IN RAVINE BEHIND LOTS 15 & 16. DRAINAGE AREA = 3.9 AC, SED.VOL. »
781 l % .ﬂ/VOL. OF 26/ CY BITCH LOCATION LA c Tc 1s Qs SLOPE Vs LINING ALLOW. Tg Qo Dyp 67 x 3.9 = 261 CY, LENGTH OF CREST = 6 x 3,9 = 23', Ho = &', H = 5', N = 4.5', TOP ~ ELEV.81.0,
76 EL 750 ROAD POINT (AC) (ain) In/hr (cts) (fc/fc) (fps) TYPE VELOC, talhr (cfs) (in) CREST = ELEV. 80.0, NATURAL VOLUME = 0.4 x 2940 x 4' = 4704 CF = 174 CY. EXCAVATE 07 CY TO OBTAIN
74 LEV 7¢.0 SUMMER WEST 0425, L&k 0.16 0.5 10 4.6 0.37  0.70 2,2 GRASS 5.0 6.0 0.48 4 REQUIRED SEDIMENT VOLUME, PROVIDE 2:1 SIDE SLOPES AND STABILIZE WITH RYE CRASS. APPROXDMATE VOLUME
7z SEASONS TRACE ROAD 10430, L&K 1.55 0.5 10 4.6  3.57 025 2.6 GRASS 5.0 6.0  4.66 10 OF NO. 1 STONE FOR GRAVEL OUTLET 15 20 CY (TWO 10 CY LOADS). EXCAVATION SHOULD BE MORE THAN ENOUGH
70 VoL, OF GEAVEL OUTLET SEASONS TRACE ROAD 9 +50, L 1.95 0.5 10 4.6  4.37 025 2.7 CGRASS 5.0 6.0  5./0 12 FOR EARTHEN EMBANKMENT OR EACH SIDE OF G.AVEL OUTLET. REMOVE TRAP . -TER SITE WORK 1§ CONFLETE AND
16 APPROX. 20 C.Y. OF A{D.I SEASONS TRACE ROAD 7 +80, L 2.25 0.5 10 4.6 5.18 L029 2.9 GRASS 5.0 6.0 6.75 13 %:gzgfgms“ﬁuirﬁgli:g..w?;\gxus DIVERSION DITCH AROUND SEOIMENT TRAP TO INTERCEPT AND
STONE, CREST LGT-23. SEASONS TRACE ROAD 7 +80, R 0.54 0.5 16 4.6 1.24 .029 2.0  GRASS- 5.0 6.0 1.61 1.5 y ? o .
: . " d) PROVIDE STRAW HALE PPOP INLET PILTERS AT DS-9, DS-7, DS-h, DS-3, AND AT EXIST. DROP INLETS ON SEASONS
CROSS GECTION NOTES: a) ALL SIDE DITCHES TO 3E 15" MINIMUM DEPTH TRACE ROAD.
1 EIVIPDRAH Y SEDINVMENT FTRAPR : b) DITCHES TO BE LINED WITH K-31 TALL FESCUE, PERHISSIBLE VELOCITY = 3.0 fps, n - 0.0 e) PROVIDE SYRAW | ¢ CHECK DAMS AT 100’ INTERVALS ALONG BOTH SIDES OF SEASON'S TRACE ROAD AND SUMMNER WEST.
1°.20" HORIZ 1":10° VERT
ROAD CONSTRUCTION NOTES SEWER SYSTEM - NOTES WATER SYSTEM - NOTES & SPECIFICATIONS
I. ALL ROADS AND DRAINAGE FACILITIES SHALL BE CONSYRUCTED 1. ALL COMPONENTS OF THE SANITARY SEWER SYSTEM SHALL BE INSTALLED 1. ALL COMPONENTS GF THE WATER SYSTEM SHOWN ON THESE PLANS SHALL BE CONSTRUCTED IR
13 ACCCHDANCE #1TH CURRENT SPECIFICATIONS AND STANDARDS IN ACCORDANCE WITH THE STANDAKDS AND SPECIFICATIONS OF JAMES CITY ACUORGANCE WITH THL STANDARDS OF JAMES CITY COUNTY AND THE WATEHWORXS REGULATIONS
2 OF THE VIRCTNIA DEPARTMENT OF HICHWAYS AND TRANSPORTATION COUNTY AND TIE STATE DEPARTMENT OF HEALTH. OF THE VIRGINIA STATEL DEPARTMENT OF MEALTH
'r < - AND SUBDIVISION STREET REQUIREMENTS. 2. ONLY THOSE MATERIALS ACCEPTABLE 17 JAMES CITY COUNTY SHALL BE 2. WATER METFRS SHALL BE FURNISHED (OR PAID FOR) BY THE OWNEN AND INSTALLED BY JAMES
! '] 2 ALL SHOULDERS, DITCIES AND BACXSLOPES HUST BZ PERMITTED. THE CONTRACTOR SHAL! SVBMIT A LIST OF MATERIALS FOR CITY COUNTY. )
STABILIZED PRIOR TO ACCEPTANCE OF ROADS INTO THE APPROVAL TO THE JAMES CITY COUNTYV MEPARTMENT OF PUBLIC WCRKS 3. MINIMUM DEPTH OF COVER OVER WATER LINES SHALL BE 30".
. STATE SECONDARY ROAD SYSTEM. PRIOR TO ORDERING AND INSTALLATION ©F SAME. 4. ALL WATER LINES SHALL BE CLASS 150 PVC OR APPROVED EQUAL, MEETI&G AWNA CT900—75, DR-14.
.7 3, THE ROAD CONTRACTOR SHALL BE RESFONSIBLE FOR COORDIN- 3. SEWER LINES SHMALL BE INSTALLED AFTER ROUGH GRADING AND PRIOR TO 5. FIRE HYDRANTS SHALL BE FIG, 29T, 4%" TRAFFIC HYDRANT FOR 6" MAIN CIZE. 3 WAy
— N ATING ALL ITEMS OF ROADWORX & DRAINACE WITH EXISTING PLACEMENT OF BASE MATERIAL. SEWER LINE CONTRACTOR SHALL BE NST, 3%" BURY, MEH-DRESSER, OR EQUAL. R ]
\\ N AND PROPOSED UNDERCROUND UTILITIES (POWER, WATER, SEWER RESPONSTBLE FOR COORDINATING HIS ACTIVITIES WITH THOSE OF OTHER 6. GATE VALVES SHA.® BE FIG. 67-P, NRS, CLASS C, 200 PSI, IRON BODY, BRONZE MOUNTED,
' AND TFLEPHONE) SUCH THAT NO DUPLICATION OF WORK EFFORT CONTRACTORS ON THIS PHOJECT SO AS TO AVOID DUPLICATION OF EFFORT MEH-DRESSER, OR LQUAL.
[ i ggr v ; s &
] . N IS INCURRED. NSPECTION AND ACCEPTANCE, ALL NOADS AND DELAY IN OVERALL CONSTRUCTION PROGRESS. 7. :Stxlzmsox;z igﬁii BE 24"-36" “AMTEK' OR EQUAL, WITH CI LID, PLYMOUTH PLASTIC
4. UPON COMPLETION ! , . iR LI} o IAT 1 , :
° ND DRAINAGE FACTLITIES WITHIN RIGUTS-OF-WAY SHALL BE 4 2Egi:‘;Eﬁ“ioﬁﬁzz’ﬁ“ﬁéﬂguiggLéuof,:Ef;:ETﬁELpﬁgm * ERosTON AP 8. SERVICE FIPING SHALL BE CLASS 160, ** & 3/4% TYPE "K* COPPER.
DEDICATED TO THE VIRGINIA DEPARTMENT DF HIGHWAYS & T WER LINE INFILTRATION TEST SHALL BE A l:ON PRESSURE AIR TEST 9. ALL FITTINGS {SADDLES, TEES, ELLS, CROSSES, REDUCERS, PLUGS, ‘U BRANCHES, STOPS,
TRANSPORTATION FOR INCLUSION IN THE STATE SECONDARY 5. THE SE - R - AR ADAPTORS, TRANSTIONS & YOLKS) SHALL BE COMPATIBLE WITH MAIN & SERVICE PiPING.
IN ACCORDANCE WITH THE REQUIREMENTS OF JAMES CITY COUNTY. INFIL- , PIABLE 70 JAMES CITY ILL BE PERMITTED ON THIS PROJECT
ROAD SYSTEM, NOT EXCEED 200 GAL/DAY/MILE OF SEWER/INCH OF PIPE 1. ONLY MATERIALS ACCXPTANLE T0 s €o. WILL RE PER ;
5. ALL ITEMS OF ROADWORK AND DRAINAGE NECESSARY FOR THE TRATION SHALL CONTRACTOR SHALL SUBMIT A LIST OF MATERIALS FOR APPROVAL PRIOR TO ORDERING & PLACE-
ROADS TO BE ACCEPTED INTO Ti. STATE SECONDARY ROAD SYSTEM. DIAMETER . MENT OF SAME.
WHETHER WRITTEN ON TMESE PLAHS OR NOT ARE HEREBY 6. UPON COMPLETION, TESTING, AND ACCEPTANCE, THIS SEWER LINE SHALL 11. ALL WATER LINES § SERVICE CONNECTIONS SHALL BE INSTALLED AFTER ROUGH GRADING AND
EXPRESSLY IMPLIED., KO OMISSIONS, ERRORS OR OVERSITES BE DEDICATED TO THE JAMES CITY SERVICE AUTHORITY FOR FUTURE PRIOR TO PLACEMENT UF ROAD BASE MATERIAL. WATER LINE CONTRACTOR SHALL COORDINATE
tsze NOTE ou) ON THE PART OF THE ENGINEER OR OWNER SHALL DETRACT FROM OPERATION AND MAINTENANCE. . HIS ACTIVITIES WIiH THOSE OF OTHER CONTHACTORS TO ASSURE NO DUPLICATION OF EFFORT
THE CONTRACTORS RESPONSIBILITY OF COMPLETING ALL ITEMS 7.. ROUTINE PERIODIC INSPECTION DURING CONSTRUCTION #ILL BE PROVIDED wOR DELAY IN THE CONSTRUCTION PROGRESS OF THE PHOJECT.
OF ROADWORK & DRAIMAGE SATISPACTORY IN EVERY RESPECT BY THE JAMES CITY COUMTY DEPARTMENT OF PUBLIC WORKS. FINAL 12. METER BOXES SHMALL BF 12" "AMTER" WITH SOL1D PLASTIC L.IDS, PLYMOUTH PLASTICS &
A N 1 I-s E E p ':QLL An 10 JAMES CITY COUNTY AND THX VIRGINIA DEPAPTMENT OF INSPECTION AND MEASUREMENT OF QUANTITIES FOR PAYMENT WILL BE FOUNDARY, OR EQUIVALENT.
HIGHWAYS § TRANSPORTATION. MADE BY THE ENGINEER. 13. EXCAVATION, TRENCHING, TESTING & BACKFILLING SHALL BE IN ACCORDANCE WITH THE
4 REQD 6. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE THE 8. THE CONTRACTOR SHALL FURNISH THE ENGINEER ONE (1) SET OF MARKED CURHENT REVISION UF AWWA C600-77.
1°:24" RESPONSIBILITY OF THE ROAD CONTRACTOR. PRINTS SHOWING AS-BUILT CONDITIONS. 14. DISINFECTION OF WATER LINES SHALL BE IN ACCORDANCE WITH THE CURRENT REVISION OF
7, LATERAL UNDERDRAINS MAY BE REQUIRED WHERE FIELD 9. FINAL ACCEPTANCE BY JAMES CITY COUNTY WILL BE aiUE WHEN ALL CON- AWWA C601-68.
NOTES CONDITIONS WARRANT. A CHAXGE ORDER FOR SAHE WILL BE STRUCTION IS COMPLETE AND AS-BUILTS HAVE BEEN DELIVERED. 15. INSTALLATION OF WATER PIPE SHALL BE IN ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.
GENERAIL, NOTES EXECUTED IF REQUIRED BY VDHY, THE ENGINEER, COUNTY OR 10. THE OWNER RESERVES THE RIGHT TO NEGOTIATE WITH THE CONTRACTOR(S) 16. PRESSURE AND LEAKAGE TESTING OF ALL LINES SHALL BE REQUIRED AND CONDUCTED IN
OWNER. * TG ADD OR DELETE ANY PORTION OF THE WORK. ALL SUCH ADDITIONS, ACCORDANCE WITH AWWA C60U-77 OR AS REQUIFED BY JAMES CITY CO., BUT NO LESS STRINGENT
' . .
¢ The L‘"j Disturbing Permit application shall be filled out end 8. PAVED DITCHES MAY BE REAUIRED WHERE PIELD C°"‘g::‘!’g§m DELETIONS OR CHANGES SHALL BE AUTHORIZED IN WRITING BY DULY THAN AWWA CE€00-77, ALLOWABLE LEAXAGE 15 2C0 GPD/INCH/MILE.
recurned. umuu:. t;z:zuu;;m izus.g g;;:x;ﬁs:l:ﬂ”zl&ggsn See EXECUTED CHANGE ORDER. 17. AT LEAST TWO CONSECUTIVE SATISFACTORY BACTERIGLOGJCAL SANPLES MUST BE OBTAINED FROM
‘ 32 SMALL BE PAVED 11. MEASUREMENT AND PAYMENT FOR ALL ITZMS OF WORK SHALL BE WEGOTIATED THE DISTHISUTION 5YSTEM AT 24 HOUR INTERVALS BEFORE THE SYSTEM CAN BE PLACED INTO
2 P hall be executed prior ¢ . . s 5
o suhdo? Asi:!:e;;';::;?n“;::;in' o7 be emecured prior T ENGINEER, OWNER, VDHT AND THE LOCAL GOVERNING BODY BETWEEN THE OWNER AND CONTRACTOR PRIOR TO COMMENCING WITH THE OPERATION.
tasuance of a Land Dis 8 . CONSTRUCTION. 18. ALL NON-NETALLIC UNDERGRGUND UTILITY LINES SHALL BE INSTALLED WITH “TERRA TAPE"

3. A Subdivision Agreement, with surety, shall be executed privr to
recording lots.

4. The sediment basins (permanent and temporary) shall be installed
during the first phase of clearing and grading.

5., Thers are several deep wanioles proposed, The contractor is advised
to comply with OSHA recoumendations and rtandarde for trench excavation.

6. The contractor shall nocify James City County 24 hours in advance of
comsencing construction. The contractor shall notify James City
County 48 hours prior te cutting into the existing 12 inch main.

7. After .he portion of the existing 12 inch 1win is relocated znd lowered,
the contractor shall blow off the line at the nearest hydrant (Seasvna
Trace Poad) for 2 hours. After thz 2 hour period, bacteriological samples

shall be taken.

OR EQUAL FOR FUTUHRE LOCATION BY MAGNETIC DETECTIQN DEVICES.

19. SEPARATION OF WATER § SEWER LINES SHALL BE IN ACCORDANCE WITH SEC. 12.05 OF THE
WATERWORKS REGULATIONS. SPECIFICALLY, 10' HORYZONTAL AND 18" VERTICAL MININUM
SEPAHATION 1S REQUIRED.

WHEN LOCAL ( JNDITIONS PREVENT THE ABOVE MINIMUM SEPARATIONS, THE FOLLOWING SHALL
APPLY:
1. SEWERS PASSING OVER OR UNDER WATER LINES SHALL BE CONSTRUCTED OF
WATERTIGUT AWWA APPRKOVED WATER PIPE & PRESSURE TESTED FOR LEAKAGE
OF 290 GPD/INCH/MII™ MAXIMUM.
2. WATER LINES PASSING UNDER SE ~ SHALL, IN ADDITIUN, DE PROTECTED
BY {1) PROVIDING 18" MINIMUN V. CAL SEZPARATION, (2) ADEQUATE

STRUCTURAL SUFPORT FOR THE SENERS TO PREVSNT DEFLECTION & SETTLENENT

AND (3) BY CENTERINC THE LINE JOINTS EQUAL DISTANCE FRON THE CENTER
OF ThHE CROSSING.
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Fre Copy

DEVELOPMENT MANAGEMENT

101-E MounTs Bay Roap, P.O. Box 8784, WiLLIAMSBURG, VIRGINIA 23187-8784
(757) 253-6671  Fax: (757) 253-6850  E-maw: devtman@james-city.va.us
County ENGINEER

Cope COMPLIANCE ENVIRONMENTAL Division PLANNING (757) 253-6678
(757) 253-6626 (757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.vaus  planning@ames-city.vaus  (757) 253-2620

July 12, 2000
Ms. Sue Dugger
Seasons Trace HOA
709 Autumn Trace
Williamsburg, Va. 23188
Re: Seasons Trace

SR 612 Longhill Road
Ponds 1,2 and 3

Dear Ms. Dugger:

At your request, the Environmental Division is forwarding information relative to a meeting and
general inspection held on Thursday June 8" 2000 for the above referenced wet pond facilities. The wet
ponds included Pond 1 (Spring East), Pond 2 (Spring West) and Pond 3 (Season Trace North). In
addition to specific comments as outlined below, the following additional information is also attached for
your group’s review and use:

J A 1 1inch = 500 ft. scale map showing the General Location of Ponds 1, 2 and 3.

A previous Inspection Report performed for Pond 3 dated January 27" 1998.
A current Inspection Report performed for Pond 3 dated June 8" 2000.

A Typical Maintenance Plan for Pond 3.

General Landscaping Guidance (Tips). Applicable to all the ponds.

a o a o Aa

Two (2) Informative Brochures published by the Association of State Dam Safety
Officials - Dam Ownership: Responsibility and Liability and Dam Ownership:
Procuring the Services of a Professional Engineer.

Please note that very little design or as-built (record) drawing information was found in our files
for the facilities. Since there were no visible signs of a muti-stage riser structure for Ponds 1 and 2, it was
difficult to assess (without further detailed investigation) the extent of stormwater quality or quantity
control provided by these wet ponds.
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Since Pond 3 is a structure with a large engineered embankment (fill) and a considerable normal
pool area, a general Maintenance Plan was provided for this facility as a courtesy. The plan was prepared
based on our general knowledge of maintenance required for these types of facilities. It is provided for
information and guidance purposes when no other specifically approved maintenance plans are available
for use. The plan is not meant to replace or supersede any specific recommendation offered by a
qualified professional. The plan only addresses normal structural, stormwater runoff control and
aesthetic activities related to safe function of the facility. Landscaping, cosmetic or ornamental features
associated with facilities are usually left to the discretion of the owner, or its designated representative,
unless these features deter from the structural integrity or the performance of water quality or quantity
controls provided for the facility.

Specific Comments about the Facilities

Pond 1 (Spring East)

Although surface algae was present in trace amounts along the water’s edge, the main concern
for Pond 1 from our perspective was erosion of the shoreline fringe. This is the area of contact between
the normal water surface (pool) of the pond and the soil slope. Shoreline erosion can be due to
fluctuations in the pool level or wave action. A shallow water shelf exists on the outer fringe of the
normal pool. Erosion of the soil slopes and subsequent sedimentation onto the shallow shelf may be a
contributory factor in the presence of surface algae along the water’s edge. Incorporation of native
shallow water wetland-type plants along the shallow water shelf (0 to 1 foot deep areas) and shoreline
fringe (0 to 2 feet above the average pool level) may help this condition. Some suggested plant species
may include arrow arum, ampwhead, broomsedge, common three square, pickerelweed, sedges and soft-
stem bulrush. Any loca.l«‘ an.dfaper or nursery can be consulted for selection of wetland-type plants that
are adaptable to the pond’s specific soil, water, sun-shade and temperature conditions as well as positive
or negative characteristics®due to uses by wildlitfe. Other bare soil or eroded areas around the facility
should be overseeded and }ylulched to allow vegetation to establish and reduce sedimentation to the pond.

Although cleaningof sediment from the bottom of the pond does not appear immediately
necessary, it may be necess:hry sometime in the near future. Bottom sediments may be a contributory
factor in the ?resence of syfface algae and thicker vegetation in bottom of the pond. Chemical treatment,
as currently Being performed, should continue to help this condition on an interim basis. Leaves falling
into the watert from perimetgr trees have itroduced an moderate amount of organic material. Efforts
should be con§jnued to clegn or prevent lgaves from perimeter trees (organics) from falling into the water
pool. Continued efforts sHould Be perforfned to eliminate or reduce fertilizers and grass clippings from
lots, and more i’i‘nporta mon ageas mowed adjacent to the pond. These materials directly find
their way into thi a}f{ system and water pool. These materials add nutrients to the
stormwater and " turn may stimulate excessive growth of vegetation and aggravate the
algae bloom condiion K. Aeration is also a positive option for the pond to minimize algae
formation. -

Pond 2 (Spring Westzw !:.‘

i
¥

Although surfacef algae was present in slight to moderate amounts along the water’s edge, the
main ¢oticern from our pgrspective Wis agairi érosion of the shoreline fringe and the presence of grass
clippings from adjacent dommon area mowing being directed toward the water’s surface. The small fish
and frog population in-thg pond appeared-headthy and in satisfactory condition. All recommendations
presented above for Po;ftl,also apply to Pond 2.
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Pond 3 (Seasons Trace North)

Based on field observations, the main concerns for Pond 3 from our perspective was the presence
of tree vegetation on and along the toe of the engineered fill embankment, shoreline erosion and
maintenance needed at the two primary storm drain inflow locations. The pond’s embankment is west of
the water pool where the riser pipe is located. Several smaller trees were present along the upstream toe
and heavy tree and ground vegetation covered most of the downstream embankment and lower portions
of the emergency spillway. These trees should be removed. We recommend that the trees be cut to
ground level and be maintained in that fashion as to not disturb root systems that may already be
extensive. Efforts should be made to establish a good low-maintenance grass covering to replace the
current tree covering. Vegetation and tree growth in other areas surrounding the normal water pool may
be removed or left in place at the preference of the owner, depending on whether a dressed or natural
look is preferred. Bare soil or eroded areas around the facility should be overseeded and mulched to
allow vegetation to establish and reduce sedimentation to the pond. Recommendations to minimize
shoreline erosion as presented above for Ponds 1 and 2 also apply to Pond 3.

The pond’s two primary storm drain inflows, located along the north side of the water pool and
near Season Trace (road) at the east side of the pool, are in need of immediate attention. At the north
inflow the pipe end section needs repair, outlet riprap needs replaced and cleaning and removal of
accurmulated sediment is necessary. At the east inflow, the last inlet along the road needs cleaning, the
adjacent roadway side slope needs seeding and mulching and sediment, which has accumnulated just
downstream of the pipe outfall, needs removed. It is highly suggested that a pretreatment sediment
forebay be created at this location to force sediment to deposit at a easily accessible location for future
cleanout purposes. (Note: If pursued, review and approval of sediment forebay plans and details at this
location may be necessary by the County and VDOT). Although cleaning of sediment from the bottom of
Pond 3 does not appear immediately necessary, it may be necessary sometime in the near future.

Hopefully, this material is helpful to your group to understand maintenance associated with the

onsite wet ponds. Please review the information and contact us at 757-253-6639 or 757-253-6673, if you
have any further questions or comments.

Sincerely,

A

/ ot
Scott J. Tho E.
Civil Engiggér

Environmental Division

Enclosures
G/SWMProg/Edu/Subdiv/SeasonsTr..lett
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George Allen COMM@NWEALTH ﬂj VERGEN I A

Governor Department of Game and Inland Fisheries

Becky Norton Dunlop William L. Woodfin, Jr.
Seeretary of Namral Resourees Brecior

03/28/97

Sue Dugger

709 Autumn Trace
Seasons Trace
Williamsburg

Dear Sue

The main problem with the ponds is filamentous algae. For the purpose of control it is not usually
necessary to identify which type it is because the right herbicide will be effective for virtually all of
them, Tt seems that you also have macroalgae (possibly Chara, the larger more defined strands of
plant) and watermeal (the duckweed-like small green floating discs),

Big Pond C - all filamentous algae
Medium Pond D - mainly filamentous algae with Chara

Smallest Pond - Chara and watermen!

Copper sulfate 15 excellent for algae, but 1s poor on watermeal and fish are sensitive to . Special
care has to be taken when applying this herbicide because of the dangers to fish - see attached
note. This herbicide can be applied without certification and can be purchased from farm/garden
supply stores.

Diguat is excellent for filamentous algae, good for Chara, and poor-fair for watermsal. Note that
Diguat will also control many other plant species that may be present. [t kills quickly and so
should be applied as partial treatments and not the whole pond at once, This reduces the chance
of low dissclved oxygen levels (harmful to fish) which can oocur as the dead algae decomposes,
Note; the water cannot be used for human or animal consumption, ¢rop irrigation, agricultural
spray for 14 days; no turf irrigation for 5 days. Only a certified applicator can use this herbicide. A
list of applicators can be obtained from the Extension Service (government ligtings in phone
directory). They can work out the required concentration for the size of the ponds (the attached
sheet provides some guidance).

An Agency of the Notwal Resoures Secrefariai
5806 MOORETOWN ROAD, WILLIAMSEBURG, VA 23188
(804) 2537072  Equal Opportunity Employment, Programs and Faciliies FAX (804) 253-4182
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The best time to apply the herbicide is the spring (March, April, May). Always check the label to
ensure it is safe for fish (the applicator should kaow this already) . If possible it may be handy to
have an aerator (or just & submersible pump with the outlet pipe angled up so that water has 1o
fall back into the pond with a splash thus allowing oxygen back into the water) in case oxygen
depletion occurs, After the berbicide is applied keep an eye on the fish for a week. If they appear
near the surface, lack energy, and gulp air - use your pump or aerator.

Unless you are pretiy confident about using copper sulfate it might be advisable to go for the
licensed applicator and Diguat (or an equivalent formulation).

T hope you find this useful (and that you have not already tried these herbivides since you have not
had any success so far, maybe the dose was not appropriate). Give me & call if you need to discuss
further. If you have success with this the next step to consider is grass carp.
Yours sincerely

Rukhionr

Mulkhtar Faroogi

PC115_SEASONS_TRACE_WET_POND_3 - 015



James City County Environmental Division
BMP Inspection Report
Detention and Retention Pond Facilities

i
Name of Facility: eR25005 //056 Mx% Z//’G/ BMP Nou: 5 Date: _{/W0¢ é Zooo
4 s
Location: 56’ 250 £ /V’/’{//ﬁ/? 2l /‘/\/éy/rlé 5‘?(/0»7 0/ %W 9@5”71)
Name of Owner: //7/674
[nspector: 5‘«{0{:& (/ —770/’735; FE. <//9/77f5 K//‘{/ ﬂf/'f/;é/ 57#’//0/7/%”/7%/21//!%0
Type of Facility: //{/L% /6’%’/)7{0;7 2/)5/
Weather Conditions: =, vy, e fo’s

If an inspection item is not applicable, mark NA. otherwise mark the appropriate column.

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory.
Routine - The item checked requires attention. but does not present an immediate threat to the function of the BMP.
Urgent - The item checked requires immediarte attention to keep the BMP operational and prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility [tem Q.K. Routine Urgent Comments

Embankments and Side Slopes: Zc)ca/ee/ Wf;/.f/(/e a/ /?p/mar;fﬂ% Foo0/

Grass Height v

v Eare 5'/907/5 Need Ceseedbd.

Erosion /

Weed Growth v \/ paa/ﬂ%eaﬂ é—/;rb/ﬂfx‘ﬁ/nrfl)% Jrees .

Trash and Debris v

Lining v Ao ;‘/r%/:/f@/f/?;é’ //z?/ﬁf.

Constructed Wetlands: N/AZ
Vegetarion Condition A//AI
Trash and Debris A//4
Floatbles ,4///6’
Erosion AI//,?
Sediment /V/ﬁ
Dead Plant Removal A///?
Aesthetics /.//f?
Other A//ﬁ

Page | of 3
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Facility ftem O.K. Routine Urgent Comments

£ L
el Erosi Moderare SAhiwelne €795/0r dYC 176
Shoreline Erosien \/ oot Llietiaoms b nRYe DA 00

Appesrs feesss 8.

XPermzmcnt Pools (Retention Basins) or 21 Shallow Marsh (Detention Basius):

Algae

Trash and Debris

v/ Nordh & Easi shirm avanm smfons.

cgiment

Aesthetics

NAYENN

Orther
Inlet Structure # 1 (Describe Location):  AlprAb S54/e o~ /759//?7?04"//71/?00/

ition of Structure ANoderorely & amasea’ A 2/6’73/ e rd
Condition of Structure \/ \/ Yoder e yfg:/_/e }p(p@ 2reg

Erosion v N Neeos Rprap d;/?‘/e;‘z e om.

Trash and Debris /

Sediment \/ \/ ,ﬁ’ea//meﬂ?l Kem m/a/ /\/ecﬁsary.

Aesthetics \/ ée,—)e/a/ VZUn/)zy Tress ¥ I/‘Vfc’/f_

Other

Inlet Structure # 2 (Describe Location): 53;744,/ /ngmaﬂf’/}/ /.%d/ Z'A/If 5237;0'? 72(( KZ,;C/)

Condition of Structure \/ /f/a‘/é"/ eﬁ/ 5[64744,(,7 (//70{?/))7/)?{9&/1

Erosion \/ \/ /?/P/ap ﬂy’%/&fl 7;974574077 /\/ff’é/?O/:

Trash and Debris \,/

Sediment \/ /\/fm/f/a/‘z& (7//_‘ ]’/"é d/ ;ﬁyémfl%

Assthetics \/ C—cfzé%ﬂci’é&ﬂ (a/l ﬁa%@f#ﬁ?é?}/

Other \/ 5u77 esred,

Inlet Structure = 3 (Describe Location): /\/o o#e/ P;IM?// COL?/%O/]ﬁ O/f?;’v’f%

Condition of Structure N/»4

Erosion A///}
Trash and Debris U/ﬁ
Sediment Af//?
Aesthetics ,_///;

Outlet - Principal Flow Control Structure (Describe Location):

Condition of Structure \/ A?/P/p?h’f 466&/7(25,/5 740/}7 5%0/5//'55'

Erosion \/ 00‘7“/6’/{/2’07[&74’” /2//7/?,5’ /S/‘fed/f’/

Trash and Debris

Sediment

Discolorairi .

Aesthetics

Other

NN

Waker Leve! Nof Lo Taop Riser

Page 2 of 3

PC115_SEASONS_TRACE_WET_POND_3 - 017




Facility Item O.K. Routine Urgent

Comments
Emergency Spillwayv (Overtlow): ,
£z, 2
N £ v/ prs T rEEs, Lrisl vra;
Vegetall /
esermnon v v i o) o oders e s Ry red,
Lining / 6/;?)9%
Erosion v Alone Observer
Trash and Debris \/ ’e 7y ) ,
2
[ FPrevigl s (nspeCT7ivl INCPOF/ ~CCZ a9
Dam Condition v Condr oo not-observed 745 Fome.
Other /

Nusiance Type Conditions:

Mosquito Breeding v o Pome Sy /7:?/07/31;7\

Animal Burrows

N\

Graffiu

Other v éf/)z‘é’///pv/ may e Cam{r;M/)/ )

. ] U ST A YA
Perimeter Conditions:

Grass Height

{ Vegetation Condition

Trash and Dehris

Aestherncs

Other w/A |

Remarks:

o 'Pa»wﬁ'{/é’am 57%2/747:'/77& /?5'7 wz"éifv / ”M?P//a/’é Treé /@mm/a/ ////A
.5‘2/'/6/’6/ IL/? Z?/Z/;

o ederate shorelme evosren. Sugsesi m AP A 4
550;;//06 .2 .5»6?//0)’\/14/97/@/ Wf{z/«?"?/g;/fp/&/y/S

- /(/J/%A S/c?/z‘ )‘7/0/»7 a//a/f'y /;77[/0*‘/ //‘c'z"&‘é /mnﬁqfi/f »75/,7;%—\/73,%;,
. Ew% ;//f ;747/”/ cz/ra/'r; mf‘//f’“/ /?594/5 59//»7?:7%/81770:/{’0/ wnd

mantenance. Sv f’}/ cans Frvtan of sedimen? %’orﬁéa/ 4
rmprove Lutvre #omienance.

“ AR o vV 7/?{’ / 0 ‘/F/ %"/r/ //’} 4&0«;
/x‘*(if?erj Z»’;/C)/%;;//jf;/ r 6;{/;?/ /':{ni%' a/fé/‘ 7

N

e (@n?zxnuc M50/7Z0»’H:7 /.?r L selyz 6;0%0;5{’/1/?//;) /a/-"/
/'75/?"%/‘5’7 /9/9°"7L or "757/; 558 %ﬂ//‘;/v;:mfﬂfz (Flont /‘:"‘/Zf/"’).

:

fe,@»a/ee was oo ohsetved (/V//7 7415 m‘y& /7.

Signature: M%W FE. Date: &é/ﬁ:?/fa&z?

Title: __/0C FA/{/%{?”//}]%/ZV/f/ﬂ/\/
Cov [/ Engrmeer

InspRep.wpd
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JAMES CITY COUNTY
ENVIRONMENTAL DIVISION
BMP INSPECTION CHECKLIST
~ WET POND
R S o s

N i ! >
Name of Facility: _Deasens [Rac€ = Section /! BMP No.: : Date: f’ij 27 /98

Location: MF‘ Stagans | cra Eo "?&zﬁf

. B P

Name of Owner: Segem's | aléE %“‘% On

Inspector:

-

g1 )
Type of Facility: W/ e T Tenw D

=

.. s = it
Weather Conditions: Jevcast - 7"{«

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.
O.K. - the item checked is in good condition and the maintenance program is adequate.
Routine - The itern checked requires attention, but does not present an immediate threat to the BMP function.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

Provide an explanation and details in the comment column if routine or urgent are marked.

FACXLH’YITEM '

EMBANKMENTS AND SIDE SLOPES:

Grass Height v
Vegetation Condition e Needs e sleding o fertid e
Erosion v '
-;Z?léfréw:h ' e DogmsDrese Facx P d s Hre yomoo al
Trash and Debris o
Safety Fencing N A
CONSTRUCTED WETLANDS:

Vegetation Condition NA

Trash and Debris

Floatables

Erosion

Sediment

Dead Plant Removal

Aesthetics

Other

PERMANENT POOLS IN RETENTION BASINS:

Shoreline Erosion v Provid BT v Biad 1 ¢ {5{ [neaton
Trash and Debris \f
Sediment UL B, "‘\ o, K;:’k\ éﬁv:ﬁ iﬁ;ix z ?j‘éﬂ%rf} lak =
Aesthestics v
Page 1 of 3
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F
FACILITY ITEM QK. ROUTINE.

URGENT. |~

. COMMENTS:

A

Other
INLET STRUCTURE (DESCRIBE LOCATION): || } «} ey J i ook st e
Condition of Structure ’?’av N ;Mi} v Ve deins el At e "

. . s Fa s X § T
Erosion M Voeds viprip B Al e rarre el wondrim iy
Trash and Debris e
Sediment v Sen Cemvne v sk v did

L e . . . .. -

Aesthetics v’ Naeds v oadatin. OSbapin
Other

INLET STRUCTURE (DESCRIBE LOCATION): (2 p

N dan

]

o 6*“;% d PN

Iva o

R,

e

% ik 9y 2 R T

Condition of Structure Ve Fla 55; wg-'g;\gﬁg ey ﬁé 5;1 net é‘»u“cﬁ\w He MQ{/% 1

’ ‘ TP PP ok A
Erosion L Needs pare & 2.
Trash and Debris v
Sediment v MEW*(\ A w2 i ﬁkf s:? 7 : g&i $hms W{
Aesthetics o
Other f:z;éf? Piis o ganng %@&iffvz ?éfa@%@f ‘ﬁw&zjﬁ"f §‘f’€»?éf;w

INLET STRUCTURE (DESCRIBE

LOCATION): ™ Sl et véf/?/\v‘i?v\ﬁ”f; $eere L Lt shuclinae @ fz.eﬁi?d’{f

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesthetics

Other

OQUTLET STRUCTURE (DESCRIBE LOCATION):

Condition of Structure v O~ whik con e g¢em
Erosion v Ny é@ v £ Binvyp
Trash and Debris v D e ek 4 dedono
Sediment N
Aesthetics v Dis AV TN o Viash- eoloved]
Other ﬁ»}g{:{% Lash f\f% @ o e:sfq ALy
EMERGENCY SPILLWAY AND DAM: B
Vegetation v & f\? el Yo ces ‘{m‘w\ zd; St "fgx« Bk
Lining NA “Needs ¢t 5@&«@; s> wy £ S
Erosion o
Trash and Debris e
Dam Condition o {}é 8 L st g G iﬁ;%& ;
Other :
Page 2 of 3
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L FACILIYY [LEM g QK. ! ROUTINE

|

URGENT

COMMENTS

NUISANCE CONDITIONS AT THE FACILITY:

Mosquito Breeding W

Animal Burrows e

Graffiri v

Other e Wl My ‘%}W L oma s bt Cadmg e s f;zm

PERIMETER CONDITIONS AT THE FACILITY:

ey She e, 13 —

Grass Height S
Vegetation Condition o
Trash and Debris o
Aesthetics Ve
Other

REMARKS:

F

L fxgg,g;\ %{gwig & A

1.
AR S
- m LAY

= Hlow 2 }’ig

”&{[m Iy € \%E&%L, z&iﬂ*a@ Yy e {G’é fiw\} éz@bw\"i’g“fi I ‘”“a‘\&m’;fg "4;\; mejé i»«g\

WetPond fim
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—

Date Record Created: \ , L
MAINTENANCE PLAN

Created By:
' ' : - E SITE AREA acre
WATERSHED . ; : PRINTED ON L LAND USE
BMPIDNO 115 Tuesday, March 09,2010  |cdBueTYP

PLAN NO Unknown ‘ 10:25:15 AM JOC BMF CODE

TAX PARCEL (B2-)(1-1D) . POINT VALUE

PINNO . ot
CONSTRUCTION DATE

PROJECT NAME

SVC DRAIN AREA acres

FACILITY LOCATION
CITY-STATE
CURRENT OWNER

OWNER ADDRESS IMPERV AREA acres

RECV STREAM

EXT DET-WQ-CTRL

OWNER ADDRESS 2
CITY-STATE-ZIP CODE I ; WTR QUAL VOL acre-ft

OWNER PHONE \ , . CHANPROT CIRL
. \ CHAN PROT VOL acre-ft

SW/FLOOD CONTROL
GEOTECH REPORT

MAINT AGREEMENT Yes
EMERG ACTIONPLAN No

(‘?vétﬂLast BMPNo P

. 'Additional Comments:

PC115_SEASONS_TRACE_WET_POND_3 - 022

. SERVICE AREA DESCRI

No CTRL STRUC DESC

CTRL STRUC SIZE inches
SF Residential‘ OTLT BARRL DESC
Aot P OTLT BARRL SIZE inch

- EMERG SPILLWAY
DESIGN HW ELEV

_i2YROUTFLOWcfs
10-YR OUTFLOW cfs

; . REC DRAWING .
SF Residential & Roadway

CONSTR CERTIF

LAST INSP DATE 6/8/2000 Inspected by:

INTERNAL RATING 2
MISC/COMMENTS

07/12/2000. Larger BMP. See PC 116 &
17




SEASONS TRACE POND #3 MAINTENANCE PLAN

( Note: This is a Typical Maintenance Plan for a Detention or Retention Pond facility. For general use by HOA’s, or other designated
parties which are responsible for operation, maintenance and inspection of BMP facilities when no other specifically approved plans are
available. This is provided as a courtesy by the Envirommental Division of James City County for informational purposes only. This plan
addresses normal structural and stormvater runoff control aspects of the facility. It does not address landscaping, cosmetic, or
ornamental features associated with the facility nor does it replace any specific recommendations offered by a registered professional. )

Maintenauce Plan (Detention or Reteution Pond BMP’s)

A maintenance program is required to ensure the Stormwater Management (SWM) / Best Management Practice (BMP) pond facility functions as
designed and to provide for reasonable aesthetic conditions. Proper maintenance is encouraged 1o prevent the introduction of debris and sediment into
pretreatment arcas (if applicable), the SWM/BMYP itself, its principal inflow and outflow control structures and downstream waterways. Following
facility installation, acceptance and establishment of vegetation i disturbed arcas, inspections for sediment buildups should be performed at least
quarterly. It 1s anticipated that under normal conditions, sediment removal will be required once every 5 to 10 years. If other construction or related
land-disturbing activities are performed upland of the facility, adequate protection measures should be implemented and inspection frequencies increased
to at least once weekly.

The designated party will inspect the SWM/BMP structure after each significant rainfall event or the following working day if a weekend or holiday
occurs. A significant rainfall for this structure is defined as one (1) inch or more of gauged rainfall within a 24 hour period. Once per year (more or less) a
representative of the County may jointly inspect the structure. Appropriate action will be taken 1o ensure appropriate maintenance. Where structures are
to be maintained jointly, allocation of maintenance costs will be in accordance with terms established in maintenance agreements. Keys (o locked access
points or structures shall be made available to the County upon request.

Tuspection and Maintenance of the Facility should consist of the following Additional Measures:

I. Inspect for sediment buildup by visual observation and a physical determination of sediment depth within pond’s storage area. 1f sediment has
accumulated significantly within the pond bottom, removal is required. At the same time, or at least once per year, clean pretreatiment devices,
the riser bottom and outlet pipes of accumulated sediments. Dispose of sediments removed from the facility at an acceptable disposal area.
{Note: Typically the cleanout elevation is 10 to 25 percent of the design Water Quality Volume.)

2. Perform maintenance mowing of pond grasses at least twice each year. Grasses such as tall fescue should be mowed in early summer after
emergence of the heads on cool season grasses and in late fall to prevent seeds of annual weeds from maturing. Mowing of legumes can be less
frequent. Trees, shrubs and woody vegetation are not be permitted to grow on any part of pond embankment that was constructed using
engineered (compacted) fills.

3. Perform soil sampling on stabilized pond soil areas at least once every 4 years. Soil sampling and testing should be performed a qualified
independent soil testing laboratory such as VPI&SU. Apply additional lime and fertilizer in accordance with test recommendations.
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4. In stabilized pond areas, if vegetation covers less than 40 % of soil surfaces, lime, fertilize and seed in accordance with recommendations for new
seedlings. If vegetation covers more than 40 % but less than 70 % of soil surfaces, lime, fertilize and over seed in accordance with current
seeding recommendations of the Virginia Erosion and Sediment Control Handbook {(VESCH).

5. Perform guarterly inspections of the riser section and crest spillway for the observance of collected trash and debris. Immediately remove any
trash or debris that prevents the movement of water. Remove any trash and litter downstream and at storm drain or channel inflow locations to
maintain the infegrity of the structure and provide an attractive appearance.

6. Perform yearly structural inspections of the facility for damage. Structural inspection shall be performed on the concrete riser, anti-vortex and
trash rack cap, trash rack, orifices/weirs, outlet barrel and pond embankment. Exposed metal surfaces shall be painted to minimize rust damage

or replaced 1f rust damage 1s irreversible. If damage is evident, further investigation by a registered professional engineer may be required to
assess the integrity of the structure.

7. Perform quarterly inspections of graded side slopes of the facility for signs of animal/rodent borrows or slope erosion. Immediately perform
necessary repairs, refilling or reseeding.

8. Perform yearly observations of perimeter arcas surrounding the facility to ensure changes in land use, topography or access have not occurred and
do not affect the operation, maintenance, access or safety features as provided for the facility. Appropriate action is required to ensure adequacy
and to provide a clear, safe passage for maintenance vehicles to the embankment and principal flow control structures.

9. Inspect and exercise pond drain valves, if provided, on a regular basis.

10. Record Keeping. Keep reasonable, accurate written records of inspections and maintenance activities performed for the facility at all times.
Records shall document routine maintenance and/or repairs performed. Copies shall be provided to the County upon request.

It The facility shall not accept additional dramage or be modified in any way without prior consent or approval by the Environmental Division of
James City County.

( End)

PC115_SEASONS_TRACE_WET_POND_3 - 024



General Landscaping Guidance for All Stormwater Management BMP’s

Trees, shrubs and/or any rvpe of woody vegetation are not allowed on the embaikment.

Keep trees and shrubs at least 15 feet away from the toe of constructed fill slopes.

Keep trees or shrubs having long taproot sysiems away from earthen dams or subsurface drains.

Keep trees and shrubs at least 25 feet away from perforated pipes.

Keep trees and shrubs at least 25 feet away from principal flow control structures.

Keep vegetation at least 13 feet from low flow orifice openings.

Clean trash and debris as necessary from the fucility and principal control strictures. Only trained or
authorized personnel should enter confined spaces or structural components of the facility.

Keep herbaceous (not woody) embankment plantings limited to ten (10) inches in height.

Maintain erosion control mats, blankets and fabrics in channels to reduce erosion potential.

Sod channels that are not stabilized with erosion control mats.

Keep emergency spillways stabilized with plant material that can withstand strong flows. Root material
should be fibrous and substantial but lacking a taproot.

Seed and mulch bare, exposed or formed erosion gullies. Divert surface runoff from any reseeded and
mulched areas until stabilized.

Check water tolerances of existing native plant materials prior to inundation of pond areas.

Stabilize aquatic and safety benches with emergent wetland plant species and wet-seed mixes.

Keep access to embankments or flow control structures free of trees or shrubs. Ensure areas that are
planted adjacent to access routes can withstand compaction, damage or vibration that may occur due to
passing vehicles or heavy equipment.

To reduce thermal warming effects, shade inflow and outflow channels as well as southern exposures to
the greatest extent possible.

Avoid plantings that require routine or intensive chemical applications such as turf, etc.

Use salr tolerant plants if excessive amounts of deicing salt are anticipated in inflow runoff.

Soil test perimeter areas periodically to determine if soil amendments are necessary. Contact the local
Virginia Cooperative Extension for assistance.

Use native plant species which adapt to local soil and weather conditions over exotic or foreign species.
Decrease or minimize areas where turf is used. Use low maintenance ground cover to absorb runoff
where possible.

Plunt stream and normal pool buffers with trees, shrubs, ornamental grasses and herbaceous material
where possible to stabilize banks, provide shade and provide for water quality enhancement.

Use selective or strategic plantings to minimize access to deeper pools or steeper slopes.

Ifwarranted, provide educational signs around the perimeter of the facility to indicate that it is a
Stornmwater Management Area or to designate planting, maintenance or mowing zones.

Avoid the overuse of any one type of plant material and material with weeds or invasive components.
Preserve existing, native vegetation to the greatest extent possible unless it deters from structural aspects:
of the facility.

Aesthetics and cosmetic characteristics should be a prime consideration. Strive to maintain a natural,
scenic character for the BMP that blends well with the conununity theme, physical location and
surrounding land uses and provides for screening, but yet maintains the structural aspects of the facility
such as riser pipes, outlet barrels, spillways, trash racks, inlets, inflow channels, etc. Be certain original
or enhanced landscaping does not encroach upon public or private roadways, sidewalks, trails or
emergency vehicle access routes.

Refer to the approved design or construction plan for the BMP. Some approved plans provide site
specific information related to operation, inspection and muintenance. Please note, however, this is a
current requirement of the Environmental Division for stormwater management plans and this
information may not necessarily be found on all plans, especially for older facilities. Contact the

Environmental Division at 757-253-6670 for additional information.
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ASSOCIATION OF STATE
DAM SAFETY OFFICIALS

450 Old East Vine Street
Lexington, Kentucky 40507
Tel (606) 257-5140
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DAM OWNERSHIP

v

RESPONSIBILITY AND LIABILITY

“Common law holds
that the storage of water is

.

a hazardous activity



L4

N effect on persons and property down-
stream. 4. Tens of thousands of public
nd private dam owners in the United
fates have exposure to Lability for the
water stored behind their dams. 4. For
many owners, the proper operation and
maintenance of a dam is only one
aspect of their organization’s activi-

fies. But, safely maintaining a dam

is a key element in preventing a

failure and limiting the Lability

thatanownercouldface. » » » » » » » »



| DAM FAILURE AND OWNER LIABILITY

reof adam
> potental for
ophic impact B
nities, private
1d public works
am. The record of
formance suggests
are approxi-
10 10 20 failures per
‘olving uncontrolled
> of the reservolr.
tence reveals that
ailure of even small
s can result in serious
ies, fatalities, and

nsive property damage.

DSS FROM FAILURE
The cost of a dam fail-
re s difficult 1o assess

secause flooding can affect

arge areas. The dam

| owner loses a valuable
asset, and faces reconstruc-
tion costs and possible lia-
bility for downstream dam-
ages. Local communities
may be directy impacted

due to building damage,

supply, damaged transporta-
ton and infrastructure, and

lost recreational assets.

STRICT LIABILITY AND
NEGLIGENCE

A The extent of an owner’s

liability will vary from state

Iﬁﬁ&g(&,—%ﬁéﬁ%";‘ﬁﬁ&%&&ﬁ—wl%-r%g 1@,’“(@6&(5}8%1 gonthe

i

statutes and case law prece-

dents. The concept of strict

Hability imposes liability on
a dam owner for damages
that occur regardless of the
cause of failure. The alter-
native theory of negligence

considers the degree of

care employed by the owner

in constructing, operating,
and maintaining a dam.
Historically, courts have
sought to compensate
those injured by a dam fail-
ure. A When assessing lia-

bility, the standard of care

exercised by an owner will

be closely examined. The
standard of care should be
in proportion to the down-
stream hazards involved.
Where the risk is great,
owners must be especially

cautious. & In many cases,

a dam regulated by the
federal government or a
state dam salety program
must be designed to with-
stand an unprecedented

flood or earthquake.

COMPLIANCE

A Compliance with gov-
ernment or professional
standards does not ab-
solve an owner from Labil-
ity, but it does establish a
minimum standard of
care to be used by owners.
The extent of lability in
any situation depends on
the facts of the case and
how those facts are inter-
preted by a judge or jury.
4 Consequently, actions
that result in owner liabi-
lity in one state may not
result in liability in differ-
ent states. In general, a
dam owner is required to
use “reasonable care” in
the operation and main-
tenance of a dam and

reservolr.



RISK MANAGEMENT

L S S N A

1

1 today s litigious
seciely itis safe
16 assume that in

the case of a calastrophic

dam f;iilure, extensive litiga

tion will énsue. Any compe-

fent !awyer, representing the
;victims will sue all possible
mﬂgdoers in seeking
vedress... ipcluding .. (he
owners and operators of the
facility, and .‘ architeds,
engineers, contx*adurs, sub-
coniraclors, and cen‘s"ul[imis
o "‘iﬁvo‘iv’éd in the original
construction and any sub-

sequent modifications .. "

Denis Binder, Professor of Law,
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 ing; regular maintenance

A An essential and logical ion on state

part of an organization’s tatutes and
management program is e rules, contact:
the control of potential m Safety Office
losses that may ari ion of State Dam

manage risks, an owner dficials

ttorney General’s

nal information
hnical assistance

émergency preparednes : -
Y p; . - obtained {rom the

and liability insuranéc
A& A dam owner ¢ n
several actions to pr{)té:ct
against financial loss
Technical guidance and
information is axleilable
from your state’s Dam
Safety office. & Lach dam
should lave:
e A state dam safét?
permit (if appliééble

An operation plan,

documented regul
maintenance plan an

CMeErgency actior

Documented perlodl(:

- inspections

following federal, state,

and local agencies:

e Office of Emergency
Services

e U.S. Army Corps of
Engineers

e U.S. Deparunent of
the Interior, Bureau
of Reclamation

e U.S. Department of
Agriculture —Soil

Conservation Service




DA OWNERSHIP:

| PROCURING THE SERVICES
ASSOCIATION OF STATE OF A PROFESSIONAL ENGINEER

DAM SAFETY OFFICIALS

450 Old East Vine Street
Lexington, Kentucky 40507 | ¢
Tel (606) 257-5140 .
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INTRODUCTION.

;, s are owned and operated hy individu-

Is, privaie and public organizations,
¢ and the government The responsibility

aintaining a safe dam resis with the

I. A dam failure, resulting in an un-

olled release of the reservoir, can
ive a devastating effect on persons and
operty downstream. Additionally, a
m failure could mean loss of a vital
source to you. » Asa dam owner,
you are liable for the water stored
behind your dam. Therefore, proper
operation, maintenance, repair,

and rehahilitation of a dam are

key elements in preventing a

failure, limiting your liability,

and maintaining your water

jespurce.» » ®» » B B D B B OB B B B
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DAM MAINTENANCE AND OWNER RESPONSIBILITY

ers receive

ant benefits

the reservoir

d by the dam.

nsibility owners

inderstanding
£

and regulations

>d with proper dam

nance, and the
ures for keeping

structures safe, is

icant. This under-

ing could determine

her an owner will reap

benefits associated with

sonsible dam ownership

pay the costs resulting

m improper dam

haintenance. B One of
he most important

. procedures for ensuring
proper maintenance of the
dam is procuring the
services of a professional
engineer. This brochure is
designed to answer the
most commonly asked
questions about hiring an

engineer.

PC115_SEASONS_TRACE_WET._POND_3 - 035

WHY DO I NEED AN
ENGINEER?

% All dams meeting
government regulatory
definitions—no matter
what their size or level of
engineering—will deterio-
rate with time. Periodic
inspection, proper main-
tenance, and occasional
repair and rehabilitation
are inevitable. An owner
needs the expertise of an
engineer to perform
inspections or evaluate and
undertake corrective
measures at a dam. § An
engineer can investigate
the problem and recom-

mend a course of action

B o s &

=

which may include the de-
sign of corrective measures
and the preparation of
construction plans and
specifications. The engineer
also can assist in selecting a
contractor and will provide
valuable construction

inspection services.

WHAT TYPE OF ENGINEER
SHOULD I HIRE?

b It is essential to select
someone with a professional
engineer (PE.) certification,
with a background in civil
engineering, who is
competent in the field of

dam safety. Important

criteria to look for in a

prospective engineer

include the following:

* Alicensed professional
engineer;

= A minimum of 10 years
experience in dam
design and construction;

» A knowledge of the

rules and regulations goy
f
erning dam design and
g g
construction in the state

where the dam is located

°

Specific experience in
the problem area—e.g.,
hydrology, hydraulics,
structural or geotechnicz

engineering. 5 b B



SELECTION STRATEGIES

HOW DO | CHOOSE AN
ENGINEER WHO IS BEST
FOR MY NEEDS?

® There are three basic
strategies for sclecting
enginecring consulting
services. These selection
strategies are:

« Qualification-Based

« Fee-Based

= Intermediate

QUALIFICATION-BASED

$ Qualification-Based
selection means that the
knowledge, experience,
and ingenuity of the
engineer are the deter-
mining factors in making
the selection. This strategy
is advantageous when the
owner is uncertain about
the exact problem or the
best solution to the problem.
b When Qualification-
Based selection is used,
several engineering firms
submit their technical quali-
fications, experience with

similar projects, reputation

with existing clients, and
any other factors pertaining
to the specific project. The
owner then selects the
three most qualified firms
to make brief presentations
outlining a cost-effective
and innovative approach
to the problem. Based
upon these presentations,
the owner chooses the
most qualified engineer to
develop a scope of work.

b When agreement on the
scope of work is achieved,
the engineer and the
owner negotiate a price
that is fair and reasonable
to both parties. If an
agreement cannot be
reached, negotiations start
with the secondsanked
engineer. In this selection
process, price is the main
factor, but only after the
most qualified engineer
has been identified.

FEE-BASED

b Fee-Based selection

PC115_SEASONS_TRACE. WET. POND_ 3 - 036

means that the engincer’s

fee is the only determining
factor in making the
selection. It is advantageous
when the owner knows
exactly what is needed and
can clearly define the
scope of work before
meeting with an engineer,
In this case, the engineer is
requested to prepare the
designs and bid documents
or conduct investigations
as the owner specifies. This
usually means getting a job
done using “cookbook”
solutions—with little room
for innovation. ¥ A strict

Fee-Based selection often

means that the engineer
selected may not be
qualified to do the work,
especially if the bidding is
open to anyone and/or the
scope of work is poorly
defined.

INTERMEDIATE

B The Intermediate option
1s a cross between the
Qualification-Based sclection
and Fee-Based selection
processes. The Intermediate
option requires that the
owner pre-qualify engineers
that are asked to submit a
fee-based proposal. This
process ensures a higher
certainty that the work will
be of superior quality, but
requires the owner to
clearly define the scope of
work. Without a clearly
defined scope of work, the
owner could receive a wide
range of fee proposals,
depending on the
consulling engincet’s

interpretation of the project.

ferences from
r. Contact the
to discuss the

pcrform ance,

n completed
¢ engineer’s
hip. Request to
state files of
ts an engineer has
aken to see if the
ss went smoothly.
intain an open line of
munication with regu-
bry agencies, particularly
1 State Dam Safety
logram. Discuss an
wgineer’s recommended
Jourse of action to verify
at regulatory require-
ments will be satisfied.
| b Educate yourself in the
f basics of dam safety and be
i knowledgeable regarding the
laws you must mect.
b Carefully consider your
selection of an engineer.
A little work on your part

in selecting the engineer

may save you money in the
future. ® For information
on state dam safety statute
and administrative rules,
contact:

* State Dam Safety Office
* ASDSO

* State Attorney General

REFERENCE MATERIALS
Consulting Engineering:
Guide for the Engagement of
Engineering Services,
American Society of Civil
Engineers Manual and
Reports on Engineering

Practice, No. 45., 1988

Qualification-Based Selection,
American Consulting

Engineer’s Council, 1994

Dam Safety: An Owner’s
Guidance Manual, FEMA
145, August 1987

Training Aids for Dam Safet
Dam Safety Awareness,

Interagency Commiittee o
Dam Safety/U.S. Bureau ¢

Reclamation, 1994
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Table 2, Aguatic Weed Cantrol Water Use Restrictions? (Number of days after treatment befors use).
Human

Figh Animal Drinking Irrigatlon Agrieultural
Commen Name  Drinking  Swimming  Consumption  Daify Livestock  Tud  Crops  Sprays

copper sulfate® 0 ¢ 0 @ 0 2 0 0
copper somplaxes 0 ¥ 0 q 0 Y s 0
2,40 # #* ) #® # W % #
thauat 14 1 0 14 14 o 14 14
endothal 7-14 i 3 Tatd o 714 7-14 714 714
fluridone & 0 ! 0 0 a0 30 30
glyphosate® 0 D Q 0 0 o] 0 "

Y Aigae comtiot may reslit in a figh il dus o sxygen depistion 1 herbiniges arg applied 10 large areas, or when diSsoived oxygen levels as iow,
or f fast-acting comact herbicites are used (dioust, copper sullale, ele), Similar hazards axist when large masses of vassular plants or foating
waads gre rapidly killed with herbicidas,

2t watet ie used for drinking, the Mlemental copper corcemrsion should not axgeed 1.0 ppm (e, 4.0 ppm copper suials).

300 niot apply within 0,28 miles of any potable waier intakes.

0 not apnly within 0.5 mies upstreem of polalle waler intakes.

*Wgter rasirctions vary with formulalion and ram, Bead e label,

erystals (copper sulfate) may be Surfacs acre irgatments: PP treatments:

placed in buslap bags and The amount of herbicide needed The treatment rate of cerdain
dragged or suspended in the for 2 surface acre freatment may aquatic herbicides may be listed
water unil they dissolve. be determined by the following as the final concenwation of the
Add surfactants aceording to indi- formula: chemical in the water body on &
vidual produet label directions. FapXR part per million weight (ppmw)

basis. The amount of herbicide

Surfactants enkance the spread-
neeced {or 4 ppmw treatment

; s L F = Amount ted hebicid
ing, wetting and penetratios char- Amount of formulated herbicics

acteristics of selected follar Rraduct . may be determined by the follow-
applied herbicides (e.g, diquat, A= Arga of the water suriacs in acres ing formula;
glyphosate). Use of surfactants is R= F’-‘iecor:}mended rale of product FaiAXDXCPXECC) +]
2 or SUIAcs 50/ )

not rfs«:am;n?xfed for submersed per suriaoe AC® F = Amount of formulated herbicide
weed contzol treatments. Acre-foot trestments: proguct
Herbicide dosage Mariy aquatic herbicides list their A e Area of the water suriace in acres

leulati application rates in terms of D = Average depth of the water body
calculations amount of product per acre-foot in fest -
Aquatic herbicides are applied at gf g’; tgz" b ac.re—f? gtem;’;ia;?: ¢ CF = 2,72 tba/acra-foot. The
labeled rates. Applying an exces- ¢ h éﬂfs ?“f ‘fu‘t if ™ conversion factor (CF) when
sive rate of a herbicide does nat water that is | foot deep. ine total water volume is exprassed

nuamber of acye-feet of water can on an scre-foot hasis,

increase the level of weed conirol i

but does increase the cost of the gi fg?ndr?y mﬂ}ﬁ?‘?{:@%ﬁ%‘;&mm‘

treatment and may increase the & Gl SUriace acies .

risk of injury to fish, Conversely, average water depth. The amount
“ ’ of herbicide needed for an acre-

applying less than the recom- foot treatment may be determined

2.72 bg, of & herbiglde par gore.
foot of watar is squal 1o 1 pprw,

BLC = Efactive chernical
concentration of the aciive

mended rate usually does not ) . ingredient of & herbicide
contzol the weed. by the following formade: needed in vater 1o contrl
in erder to apply the recommend- FaAXDXA -, the wesd. ‘

&d rate, the size and often the F = Amount of formulated herkicide 1= The total amount of active
averzge water depth of the water product ingredient divided by the total
body must be determined prier to A = Area of water surface in acres ;i‘rﬂe‘;‘;‘;g:;ﬂ“’e and nert
herbicide application. Depending D = Average depth of waisr body in S ' ,
wpon the chemical, herbicides ate gt , Fié \i’?z;:d rﬁdzft'&&;: D;?;?:ﬁ of
applied 2s a surface acye, bottom R = Retommendad rate of product ® 9 e‘ Fones »
acre-foot or total water volume nar acre-foot For dry products, 1= parcent aciive
treatnent. ingradient + 100%
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Aquatle herbicides

The herbicides discussed in this section
are labeled for use in comynercizl Fsh
production ponds. The herbicide label
should be read and fully undersiood
prior to pond application.

Copper sulfate

{Various trade names)

Copper sulfate i3 primarily wsed o con-

trol slgae, 1t is 3 conract herbicide and
taieklyy kills sensirive algal specles,
opper can interfere with gill furcdon

and if improperly used cen be oxicto

fish, The majority of fish kills dva m

sopper sulfate weattnent are primarily

ceused by a magsive algae kill and sub-

sequent oxygen depletion problems.

The affectivensss and safety of copper
sulfate is determined by alkalinity and
water temperature. [n waters with an
alkalinity £ 50 ppm, the rate of coprer
sulfate needed o control algae can be
txic to figh. Treatment at witer alkaling
tes of £ 20 ppm is exdremely tisky In
high alkalinity { 2 250 pom) waters, cops
per sulfate quickly precipitates out and
12wt effective for algae control, The
pxicty of copper sulfate 1o figh Incregs-
s a3 water lemperatare increases. Aveid
copper sulfste appleations during hot
surmer months,

Chelated Copper
(Komeen, K-Tea, others)
Copper that is held in an organic com-
lex iz known 28 chelatad copper
Chelated copper formulations do net
readily irecxpitat& {n high alkalinity
waters, but gtay in solution and remain
agtive lamger than copper sulltie.
Chelated copper ia less corrnsive fo
application equipment than copper syls
fate, Due to its enkhanced solubity,
chelated copper is generally used at
rates slightly lower than copper sulfate,
Cheiat&g copper formulations am slights
ly less toxie to fish than coppar sulfate.
However, in waters with Jow alkalinity
(%20 ppm), or In water with an alkalini
v of 2 50 pprn that containg frout,
chelated copper use 15 axtremnely risky,
particularly during the hot swrner
Ll

Diguat
{Reward)

Diquat is & contact herbicide thatcan be
used a8 & “pour-in” weatment for sub-
mersed wesd and filamentous algae
conirol or a8 a foliar application for
duckireed {Lomna minor and Spirodels
polyrhize) control, A approved nonjonic
surfactant is requized when diguatis
used as 4 foliar application. Diguatis
tightly bound to clay micelles and is not
effective for weed contol {n muddy
water. Diguat quickly kills plants snd

should be used ag 3 partal pond treat-
ment for derse vegatation.

Endethall
{Aguathol, HMydrathol)

Two salls of endothall are veed for
equatic weed control, A dipotessiuen salt
Is available 25 & granular or Hquid for-
mrualation by the trade name o

Aguathol, llycimﬁml is avallable as a
liguid or granular formulation andis 2
monpe(M Nedimethvi-aikylamine) sait of
endothall, Aguathcrf"and vdrpothol vary
considerably in their safaty 1o Ash and
weed control spectrum. Hydrothol is
more toxic 1o fish 50 conseguently,
Aguathol s generally used in cornmer:
sal ponds. Hydrathol controls algae (fil-
emantous and stoneworss) and many
submersed weeds. Aquathol controls
meny submersed weeds but is not effec
five for algae control. Both Aquathol
ard Hydrothol are contact herbicides
and may be uged on a spot or partial
pond meapnent basis,

Fluridone
{Bonar)

Fluridone congrels most submersed and
emersed weeds and is available as 2 He-
uid or peileted formulation. Liguid fer-
mulations may alsg be used to eontrol
duckweed. Fluridone is a wanslocated
herblcide that slowly kills plants over a
30e te 90wy period. The slow action of
furldone generally prevents the ocour-
rence of sweerd deeompositionsinduced
oxygen peoslems. Fluridone is not sifecs
five a3 & spot treatment. The entire pond
must be meated to control the rarget
weed spacies,

Giyphosate
(Rodeq, Pondmaster)

Glvphosats s a foliar applied, wanslo-
cated herbicida that is used to conirol
mest shoreline vegetation and several
ernerzed weeds such as spatierdock
(Nupher lutewm) and alligaiorvesd
(Alternanifera philuseroides). Glyphosate
transiocates from the ireated foliage to
underground storage organs such a5 rhi-
zomes, Applications at the flowering or
frutting stage of perennisl plents are -
generally more effective than earller
applications due to better franslocation
to underground plant pads. An
approved nonjonic surfactant should be
used with glyphosate (Rodeo foomula-
tions only). Rainfall ccourring within 6
howrs of application will reduce the
effuctiveness of glyphosste,

2,&“&

{Marlous trads namss)

2,400 is 3 translocated herbicide thatls
availeble a8 & granaiar or liquid formu-
lation, Granular 2,40 contrals sub-
mersed weeds such a5 coontail

{Ceratophylium demerium) and emersed
weeds such as waterlily (Mymphaes gpp .
Liquid fermulations of 2.4-0 sre used o
control f’maﬁng wegds such az water
thacimh {Eichhyrania crassipes) and sever-
al emersed weeds, 24D is available as
an ester or aming fermulation, which is
slightly better for aquatic applications,
However, the liguid ester formuletion is
maore tonde to fsh than the amine. The
granuiar ester form i8 safer o use in
aquatic applications. There are numar-
ous wses for 2,400, but only those
labeled for aquaculture use are legal,

The information and suggestions
included in this publization reflect the
opinions of Extension fsheries spas
calists based on field tests and use
exparience. Dur management sugges-
Hong are a product of research and are
believed to be reliable. However, it 18
impossible to eliminate all risk.
Conditiong or clreumstances which
are unforeseen Or ungypected mav
lead to less than satisfaciory resuiis
ever when those suggestions are
used. Nefther the Cooperative
Extension Service nor the Southemn
Regiensl Aquaculture Carter assurnas
responsibility for such oreurrences.
Suth risk shall be assumed bv the
USER of this publication.

Suggested herbicldes must be rpgis-
tered and labeled for use by the
Environmental Fromenon Agency and
the Department of Agriculture. The
status of herbicide label clearances is
sublect fo change and mav have
rhanged since this publication was
printed. County Exiension sgents and
appropriste specialists are advized of
changes as they occur

Tne USER is slwavs responsible [or
the affects of harbieide residues on
livestock and crops, a5 well as prob-
Jems that could arise from drift or
movernent of the herbicide from his/
her property to that of others Always
read and follow carefully the instruz-
tions on the container labsl, )
The information given Nerein is for
educatdonal purposes only, Reference
to cormmarcial products or irsde
rames is made with the understand-
ing that no discrimination is intended
and o endorsement by the Southern
Regional Aquaculture Center or the
Cooperative Extangion Service is
ienplied.

The work raponed in this publication was supparisd in gant by the Southern Regionsl Agueculiure Caner through Grant No. 84-28500-00458 trom

the United Statas Department of Agricutture,

3-88, Revigion
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