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Georgia

Yard Stick Survey
Bathymetry Measurements
Depth Profiles

Slack Tide Centerline Run
Long Term BODs
Continuous Dye Release

Drogue Study
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Georgia

Install Continuous Monitors
Slack Tide Centerline Runs
Water Sampling for Chemistry
Drogue Study
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Georgia

Attach yard sticks on nine docks’
RM 3.6 Medway
RM 6.0 Medway
RM 6.5 Medway
RM 10.5 Laurel View
RM 15.2 Jerico
RM 19.3 Jerico
RM 21.5 Jerico
RM 16.5 Jones
Belfast

Record water level at various times throughout
the tidal cycle


http://www.rifls.org/photos/13_20040408_000_low_flow_staff_gage.JPG
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(“' Yard Stick Survey

Jerico RM19.3 Jerico RM 15.2

100.00
100.00

B0.00

60.00

40.00 40.00

-20.00 Jerico RM21.5 : Jones RM 185

120.00
100.00

100.00

BO.00

40.00

40.00

0.00
0: 0 0.00
0:00 12:00 000




1}

Georgia

“Measure Channel Bottom Using a Fathometer
“Motor Across Channel at a Constant Speed

“Record Time
— Adjust to Mid-Tide using yard stick data
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Georgia

Use Data for
Segment Volume
Depth
Cross-Sectional Area

PLAN VIEW OF ESTUARY

SEGMENT 5

FRESHWATER
FLOW (Q)

CHARACTERISTIC
LENGTH (Lg)

FOR UNIFORMLY VARYING WIDTH & DEPTH:
VOLUME (V) = , A + A
5 ( 4,5 5.6 ) L

2

DEPTH (Hy) & Vg

ASURF.

CROSS-SECTIONAL AREA (Ag g)

TIDAL

AMPLITUDET E

OCEAN

CROSS-SECTIONAL
AREA (A) BETWEEN
SEG.5 & SEG.6

(Ase)

—1 TIDAL

RANGE

By, IS AT MW
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Georgia

From yard—|

stick study

Depth to Cross Avy Cross
/ﬂdd or | Sectional | Sectional | Section Average Average

subtract Area Area Area Length | Volume | Width | Surface Area | Depth
Cross Section (ft) {ft2) (ft2) (1000 f2) {fi) (MG) (ft) {ft2) {ft)
21.56 Jerico -3.74 426843 754893 7 B5| 280895 160.73 71565 [ 201023222 1069
21 Jerico 373 MO02943 | 7359652 7.36| 525808 289 54 BE5 45 [ 3,604 69930 1074
20 Jerico -3.54 358931 36934 3.69| 55980 154 B4 3285 1,801 ,330.08 11.48
19 Jerico -3.33 389701 3,745 37 3.75| 5,385 R0 150.90 339,35 1,827 BE03.36 11.04
18 Jerico -3.13 379373 438391 438 5.755.20 188.75 37245 [ 214352424 1177
17 Jerico -3.00 497409 | 508591 5.09] 4,738.06 18224 35005 1,719 476 09 14 17
16 Jerico -275 519973 49421 484 575520 212.79 333.40 1,918,783 68 14 82
15 Jerico -3.08 4 B84 59| 584173 5.84| 570240 2491 4E15 | 237305376 14 .04
14 Jerico -3.75 BOos77 | 1067941 10.68] 4,873.44 389,35 OR235 [ 458995403 11.10
13 Jerico 4000 14 36006 | 16,495 56 16.50] 5,385 60 BRA GO [ 114947 | 6,190 535 63 14 35
R 12 2701 18R31.26 | 21.116.28 21.12| 5 /4960 a9z 47 [ 1454 52 8217 456.19 14 52
R 11 2683 2360129 | 2198657 2199 623040 | 102479 | 1.,74050 | 10,844 011.20 1263
R 10 208] 2037184 | 2366119 23.66| 5,126.85 90751 [ 164400 842559072 14 39
R 9 1.08) 2625053 [ 3093878 J0.94| 554400 | 128318 | 1,853.00 | 10,439 352.00 16.43
R g 017 3492704 | 33,603.08 3360 420816 | 105787 | 1,893.50 | 7,963, 150.96 17.75
R 7 0420 3227913 | 4273158 4273 503184 | 1BOBAS | 2B3550 | 13513 005,32 15.91
R G -1.200 5318364 | 53,241.04 5324 5360 | 235536 | 339500 | 20076 E72.00 15 58
R 5 S1.00f 5329344 | 55 917.03 SRO2| BA1M20 | 284923 | 349500 | 2381195520 15.99
Fha 4 -2.33| &8 53562 | 5325587 5326 324192 | 129160 | 314250 | 10,187 733.60 16.95
R 3 3080 4797612 | B1,176.03 G1.18| 580800 | 2R58.08 | 397380 | 23,079,830.40 1539
RFha 2 -3.500 7437595 | 8353249 B353| 472032 | 294976 | 501920 | 28 412 550.14 13.88
Fha 1 -4 42 92 639.03 | 95 32387 053532 404448 | 288419 | 744480 | 30,110,.344.70 12.80
16.71 Jones 1.25 5144 22| 4 597 57 4 60| 3,764 54 129 48 412 50 1.552914.00 11.15
16 Jones 1.92 405093 449200 4 49| 5 544 00 186.30 40550 [ 2,248,092.00 11.08
15 Jones 2896 493307 919192 919 4,831.20 J32.22 72000 347846400 1277
14 Jones 3541 1345078 81739 817 b, 705 R0 410.04 B53.00 [ 4,378,756.80 1252
13 Jones 4.00 289704 | 1076415 10.76] 3,764 54 a03.15 F1R.22 [ 2595 310 .45 1503
Bel 3 1.6R 551570 5596576 5. B0 393112 16R RS 485 15 1,931 44037 11.54
Bel 2 1.35 aB77 82 502041 .02 3.817.44 14357 435 65 1 662 BE5.99 11.53
Bel 1 .54 436300 577151 277 7.339.20 316.88 32480 238377216 1777
Bel 4 J.6Ba 784097 | B GE75.34 G.65| 591360 295 45 B19.80 [ 366524928 1077
Bel 5 3.94 208397 | 496247 4 96| 5,494 40 24110 46585 [ 3,025 416.24 10.65
Belb 4.00 S9240| 5661.93 o.66| 295680 12624 400.45 1,184 050.56 14.14

13
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Georgia

g

Measurements taken throughout the system
Taken at quarter-points or centerline
Used to determine that system is vertically mixed

Record time each depth profile is made

AEY 5 e L

Measure
DO
pH
Temperature
Conductivity

14



(6" Depth Profiles

Georgia

High Tide Run

—+—FRMDO
—=—RM 2

Fhd 4
——PRME
—#—PRM 3
—+—RM105
—+— R 2
——FRh 14 Jerica
—=—RM 16 Jerica

R 15 Jerica

Depth (m)

1] 1 2 3 4 5
DO {mgil)
Low Tide Run

1]
1 —+—FRMO
2 —B—FM 2
3 ——FRM B

E- 4 —&—FRM S

E 5 —+—RM105

% —+—Rih12

8 B T ——RM 14 Jerico
7 Rh 19 Jerico
g ——FRM 20 Jerico
g
10

1] 0& 1 1.4 2 2A 3 3A 4 45
DO {mg/L)




Georgia )

Centerline run is from downstream to upstream

Use yard stick survey to determine sampling
times and sampling period

At high and low slack tide measure

DO oy
o+ PR
Temperature 08 CRR I ‘
Conductivity :

Colonels Island

Caltle Hammock
Walburg Island

aaaaaaa

16



(“' Slack Tide Centerline Run

Georgia-




(“' Slack Tide Centerline Run

Georgia-




" Wl Slack Tide Centerline

Georgia

30

29.5

29

28.5

28

Temperature {(deg C

27.5

27

26.5

River Mile

# Temp HT Sept H Temp LT Sept A Temp HT augideg C) #® Temp LT &ug(deg ) Temperature Mid Tide

19



(i" Slack Tide Centerline Run

Georgia-
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Georgia

Collect water from
Boundary conditions
Middle of model

Collect water sample during one of the
stack tide runs

Locations need to coincide with the mid-

tide locations e S
Data will be used to determine S B0 e
CBOD k rate 500 remann
NBOD k rate = g MR
f ratio (BOD,/BODs, o g 0 aesaghl

21
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Laurel Yiew River - Mile 0, Aug 2009

G
Total. BOD
5 -
3 1 Wmﬂ ‘ CBOD Slo
§ JTU‘
|

/{ A CBOD fast
- /1 NBOD
D " T T T T

I} 20 40 G0 a0 100

Elapsed Time, days

120
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Georgia
NBOD CBOD fast CBOD slow

RM NBOD NBOD NBOD CBODf CBODf CBODf | CBODs | CBODs | CBODs

Ult. KRate f-Ratio Ult. KRate f-Ratio Ult. KRate f-Ratio
i O Medvay 1.32 0.025 3.51 1.43 0.174 1.72 424 0.010 20.50
R B Medway 1.40 0.025 a.51 1.78 0.150 1.90 832 0.00R J3.84
R 105 Laurel Wiew 0.97 0.025 a.51 1.7k 0122 2149 915 0.003 B7.17
R 16 Jerico 0.5k 0.029 .41 1.24 0113 2.32 Fi7 0.004 a0.50
R 225 Jerico 0.91 0.034 b.40 1.09 0.131 2.08 7895 0.005 40.50
Rt 14 Jones 0.55 0.030 7.8 1.55 0113 2.32 18.28 0.001 200,50
Rt 165 Jones 1.00 0.033 b.&7 .65 0.125 215 J3.45 0.001 200 50
Medway/Laurel View 1.23 0.025 a.51 1.66|0.1600.120 1.94 ;.24 0.00%5 40.50
Jerico 0.59( 0.0300.033 b.91 117 0.120 2.20 7.8k 0.00%5 45 50
Jones 0.94 0.030 b.o5 162 0.120 2.24 25 87 0.001 200 50

23
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Georgia

—

Continuous Dye Release

Fluorometer will be used
to measure dye

Used to determine
: velocity

24
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seorgia

O

outgoin

Jerico

M lones

iIncoming

- 27100

20000

19:00

18:00

1700

16:00

15:00

14:00

13:00
- 12:00
- 1100
- 10:00
- 900
- 200
- 700

200 -
4.00
3.00

2.00
1.00
0.00
-1.00

o0 A

-2.00
-3.00
-4.00
-5.00

600

Time
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Georgia

Collect daily rainfall data for at least 30 days

Used to determine local surface drainage
based on rational formula
Q =CIA
Where Q = flow, cfs
C = runoff coefficient

| = rainfall intensity, in/hr
A = drainage area, acres

Drainage areas for the open water, marshes,
and upland are measured from USGS quad

sheets
Runoff coefficients are literature values

27
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Georgia

Georgia Automated Envrionmental Monitoring Network www.GeorgialWeather.net

Ossabaw Island
Ossahaw Island, Chatham County, Georgia

July Aug Sept July Aug Sept
hlax. hdin. hlax. hdin. hlax. hdin. Rain Rain Rain
Day of the|Temp. Temp. Temp. Temp. Temp. Temp. {in {in {in
Month | (F) (°F) (°F) (°F) (°F) (°F)
1 95.2 736 1 736 g4 /0.9 a 0.15 a
2 95.5 741 a0 727 79.2 711 a 0.75 a
3 94.3 1.5 83.9 73.4 g6 B3 a .17 a
4 83.9 74.3 83.9 74.7 g84.7 /0.2 a 0.039 a
5 945 75.4 a0 /1.8 85.8 539.4 a a a
3] 90.9 729 89.8 0.7 g7.4 /0.9 0.11 0.32 a
7 871 /0.9 87.8 1.5 g96.2 53.9 1.28 0.01 a
g g35.5 71.2 89.4 73.2 898.5 53.1 28 a a
g9 g2.2 539.4 899.5 /3.8 85.5 711 0.89 a a
10 81.3 B3 91.9 725 85.1 711 3.5 a a
11 g4 70 95.7 75 83.5 71.2 a a a
12 85.8 70 943 723 g6 711 a 1.69 a
13 89.4 73.4 g38.2 1.5 896.9 73 0.24 0.43 a
14 896.9 741 85.3 723 85.3 71.2 a 0.66 a
15 875 /5.2 83 74.3 g35.5 /0.5 a 0.1 a
16 923 741 898.5 77 85.3 711 a a a
17 93.4 /3.9 899.5 /6.5 g4.4 73.2 a a 0.29
18 g7.4 71.4 88.7 /0.7 83.7 /5.5 0.04 a a
19 89.4 /0.2 89.2 /6.5 871 74.3 a a a
20 g4 539.3 88.7 /6.1 83.9 75 0.03 a a
21 85.3 71.2 90.1 74.3 87.3 /5.9 a a a
22 g96.4 /1.8 87.8 71.2 899.5 711 a 212 a
23 91.4 725 g38.2 539.4 g84.7 /5.5 a 0.01 0.15
24 838.3 74.5 g7.4 53.4 83 74.5 a a a
25 a0.7 73.2 89.4 1.5 896.5 73.4 a a a
25 838.3 /3.8 898.5 73 84.9 73.4 a a 0.32
27 88.7 72 81.5 1.5 g4.4 53.2 a 1.65 a
23 89.2 73.4 g2.2 73 89.1 54.2 a 0.41 a
23 90.5 73 87.3 70.3 79.2 B0.5 1.31 a a
30 91.8 73.2 83.9 73.2 78.1 55.5 a a a
31 91 73 869 B9.8 0.35 4.44

Sept Field Study

28
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Georgla
Fraction of Total Duration of the Averaging Period|Days 17 26 22 21
Volume | Volume Sl Freshwater Il infday 026 | 0.33 | 0.30 | 0.31
Location RM Depth MG fi3 Salinity | f1=(50-51)/50 "1 c 3 3 o0 05
Ri 22 Jerico 2157 1068 160.73|21485006] 18517 042 905251074 o : T T
RM 21 Jerico 20599 10.74| 28954|38703382] 19894 041 1555145365 fsq miles) | Open | % Marsh |Undevelop | Developed| Q cfs | @ cfs | cfs| Q cfs
R 19 Jerico 15.94 11.04 150.9| 20171100 19927 0.38 7 B10177 87 0345 373 257 340 0.00 17 21 18] 20
Ri 18 Jerico 17.92 11.77| 188.75| 25230584] 20458 0.36] 9,100,356.32 0352 164 240 576 000 12 18] 13 14
RIM17 Jerico 16.83 1417| 182.24|24360380] 20985 0.34] 8,400524.66 0.651] 0. 543 56 0.00 43] 55] 48] 51
RM 16 Jerico 15.92 14.82]  212.79[2g444058] 21474 0.33] 9.356,317.42 0485 158 B2 1 221 0.00 27| 35| 31| 32
R 15 Jerico 1483  14.04] 24821|33312391] 22029 0,31 10,379932.96 gigg Eg ng 8§§ ggg gg 3; 3? 3%
Ri 14 Jerico 13.75 11.1] 389.35| 52045181 22544 0.30] 15,.379.351.02 X7 - T 01 oo Sa57 33 54
Ri12 Laurel Wiew River 11.81 14.52] 89247 1.19E+08 23580 0.26[ 31,353 064.01 0.358 620 350 00 0.00 25 332 2a] 30
RI11 Laurel View River 1074 1263 102473[137E+08] 24182 0.24] 33467 318.12 0el] 382 51.6 il 0.00 14| 58] 50| 52
RI10 Laurel View River 555 1430 907 51[121E+08] 24752 0.23| 27 476 408.50 2551|129 1.2 B5.9 0.00 11| 52] 48] 48
RIT Laurel View River 5.56 16.43| 1283.18[1.72E+08] 25289 021 3557204994 1.097) 276 724 0.0 0.00 77] 98] BT 9.1
RM & Medway 7653 1778 1os7er[141E+08| 25784 0.19] 27 468.419.66 ;jgg f?g ﬁég ;gg ggg 1*13? 13*13 1;; 12?
RM 7 Medway B.74 1691 1608552 16E+08] 26253 0.18] 38615897 15 T e = e 1 BRI PR RN T
RM B Medway 578 15.68| 2355.36|3.15E+08] 28817 0.16] 70,995,143.71 TR WG o oml 53 e mal 32
R & Medway 466 15.99] 2849.23| 3.81E+15 27476 014 535844 391.29 5 466 132 4.0 478 0.00 250l 38| 317 332
RM 4 Medway 337 16.95] 1291.6[1.73E+08] 28000 0.13] 21581,339.39 3456] 106 4.0 134 ooo|  148] 188 167] 175
R 3 Medway 276 15,39 2655.08|3.55E+08] 28475 0.11] 39,139,703.92 I164] 199 711 50 om0| 29| 342 304 38
R 2 Medway 1 66 13.88) 294976|3.94E+08] 27709 0.13] 52,573,196.10 3611 282 718 0o 000  254] 322] 287| 301
Ri 1 Medway 077 12.8] 2854 19 3.86E+08] 29500 0.08] 30,119.949.71 5103) 212 8.8 oo 0.00) 35.8) 455 405 425
Ocean So ] 32000
2472 o1 405 503 0.0 93] 11.6] 105 11.0
R 16.6 Jones 15.93 11.15 129 48| 17307847 21372 0.33 5,748,358.53 0670 33 209 758 0.00 15 19 1.7 18
Ri 16 Jones 15,22 11.08 186.3] 24903088 21821 032 792151659 2058|166 6.6 528 noo| 09| 138 124] 30
RM 15 Jones 14.17 1277 33222| 44408802 22307 0.30| 1342385736 0.955 5.3 15.7 79.0 0.00 19 28] 22[ 23
Ri 14 Jones 13.25 1252 410.04|54810854] 22893 0.28] 15,598,826.53 2424 10,1 71.4 18.5 00l 142] 180] 161] 168
Ri 13 Jones 11.98 15.03] 303.15| 40522657 23000 0.28] 11,396,997.39
0278 3a B.8 297 0.00 0.4 0.5 0.4 0.4
RV 3 Belfast 16.16] _ 1154] 16569| 22281781] 21765 032] 7.126500.28 ne o R IR B N
R 2 Eelfast 14,43 1153 143.37[19164550] 22142 031 5.903,879.24
RI 3 Eefast 13.71 17.77|  316.88|42357974] 22848 0.28] 1232881767 1278 103 240 E5.7 000 37 47| 42| 44
0624 174 BE oo 0.0 14 56| 50| 52
R 4 Eelfast 10.97 10.77| 29545|39493383] 24043 025 952027658 9.972 04 254 742 000 233] 296] 263 276
R 5 Belfast 9.85 10.65 241 1| 32228312] 24BE2 023 7.39035473
RM B Belfast BE2| 1414 125 24| 16741077 25138 021] 358991478 7591 Sum Q) 333.548| 4233|377 3| 395.3
Forg 550 F=Sum Vi) | 661280546.09 Retention Time (F/0) | Z2.9454] 15.056] 20.25] 19.35
[ cfsisq mile | 0.56




| Georgia
Install continuous monitors at the boundaries
Downstream boundary RM O
Sunbury dock RM 6.5
Jerico River RM 15.2
Upstream boundary Jerico RM 21.5

Upstream boundary Jones RM 16.5

Monitors will collect data every 10 minutes for at least 2 days
DO
pH
Temperature
Conductivity

Information will be used to determine boundary conditions in
the model and will provide mid-tide information

30



(“' Continuous Monitors

Georgia-

Continuous Monitoring Data- DO

=—RM0O

=
=
£
e
=
=

0
941809 0: 9/18/09 12:00 919,09 0-00

89/17/09 0:00 9/1709 12:00

Date

9/16/09 0:00 9/16/09 12:00




(“' Continuous Monitors

Georgia-

Continuous Monitoring Data- pH

[

] 165 Jones

041609 0:00 911609 12:00 O/17/09 0:00 91709 12:00 9/18/09 0-00 g,/18/9 12:00 5,19,09 0:00

Date




(“' Continuous Monitors

Georgia-

Continuous Monitoring Data- Temperature

s E11 [

=
)
=
—
@
=)
=
]
[~
1]
=
=
=
-]
At

3/16/09 0:00 9/16/09 12:00 8/17,/09 0:00 5/17/09 12:00 58/18/09 0:00 58/18/09 12:00 5/19/09 0:00

Date




(“' Continuous Monitors

Georgia-

Continuous Monitoring Data- Specific Conductance
=R 0

47000

42000

37000

=
=
=]
E
g
z
s
]
-
=
=
=]
J

59/16/09 12:00 9¢17./09 0:00 971709 12:00 9/18/09 0:00 9/18/09 12:00 9/19/09 0:00

Date
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Gedrgia

During the stack tide centerline runs water
samples will be collected (mid-depth grab or
depth composite) for chemical analysis

Parameters to be analyzed
BOD.
TKN
NH,
NO./NO,
Total P
Ortho P

Data will be used to provide mid-tide information



Date-Time Station Ammonia-N|NO3+NO2 |TKN Total N |Total P |BOD
Collected Number [{mg/L) imyg/L) img/l) |img/l) [{img/l) |[{mg/l) Comment
971709 14:33|RM 0 0.09(=0.05 0.74 0.53 0.16 2.38 oy tide
971709 14:57 |RM 4 0.12[=0.05 075 0.91 0.11 25 oy tide
91709 15:20|RM B 0.12[=0.05 0.78 0.9 0.14 1.63 oy tide
971709 15:55|RM 10.5 0.12[=0.05 .95 1.11 0.19 1.45 oy tide
971709 16:15|RM 12.5 Ja 017 [=0.05 0.97 1.14 .2 1.31 oy tide
971709 16:37 |[RM 16 Jeric 0.1]=0.05 1.04 1.14 0.23 | tide
971709 16:50|RM 22 Jerig 0.13[=0.05 1.53 1.66 0.34 5.08 oy tide
Date-Time Station Ammonia-N| NO3+NOZ2 | THKN Total H | Total P BOD
Collected Number imyg/L) img/L) {mg/L) img/L) | {mgil) | (mg/L) Comment
971709 8:07 [RM 4 0.08[=0.05 0.53 0.91 0.18 3.1 high tide
971709 8:15|EM B 0.08[=0.05 0.93 1.01 0.17 1.71 high tide
971709 8:00 (R 10.5 0.12[=0.05 096 1.08 0.23 1.44 high tide
971709 10:44|RM 16.5 Jao 0.13[=0.05 .58 1.01 0.13 0.95 high tide
971709 10:30|RM 1B Jeric 0.13[=0.05 0.51 0.94 0.15 215 high tide
971709 11 24|RM 22 Jerig 0.12[=0.05 2 high tide

36



(“' Model Calibration

Georgia

35000

30000

25000

20000

Salinity

15000

10000

a000

= yodeled
m High Tide
4 Low Tide

10 14

River Mile

HBOD {myg/L

Dispersion — 4 sq mile/day

=—lodeled
H High Tide
4 Low Tide

a ] 10 14 20 25

River Mile
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Georgia
5 -
4 5 HH="mlodelad
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(“' Model Calibration
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. (;" Model LCDA 3 MGD Discharge
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. ( Jll Model LCDA 3 MGD Discharge
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. (;" Model LCDA 3 MGD Discharge
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T
£

Georgia

Retention Time of the system Is approximately
21 days

Freshwater flow Iin the system is approximately
400 cfs

3 MGD Discharge of Reuse Water is de minimis
5 mg/L BOD5
2 mg/L NH3
5 mg/L DO
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