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BACKGROUND

Water Science Associates was contracted by the Coastal & Heartland National Estuary Partnership (CHNEP)
to develop a hydrologic restoration plan for the Lower Charlotte Harbor Flatwoods. Findings from this plan
will promote sheet flow enhancement and restore wetland hydroperiods in Babcock Webb and Yucca Pens
Wildlife Management Area (WMA) and improve the timing and magnitude of flows to tidal creeks west of
Yucca Pens WMA.

Project tasks include:

o gk wdND =

Compilation of existing hydrologic data,

Installation and of new surface and groundwater monitoring stations and rain gages,

Evaluation of vegetation indicators of wetland health,

Maintenance of the monitoring stations and downloading measured data,

Development of an existing conditions hydrologic model of the study area,

Evaluation of altemative management scenarios, and

Development of a Lower Charlotte Harbor Flatwoods Strategic Hydrological Restoration Planning Tool and Report.

The Task 1 Data Discovery Memorandum has been submitted to CHNEP. Task 2 deliverables already submitted include:

Task 2a — Groundwater Monitoring Plan
Task 2b — Flow Monitoring Plan

Task 2c — Documentation that all equipment for monitoring wells, data loggers at existing stations, rain gages, and
flow monitoring stations have been acquired and are ready for installation

Task 2d — Maps of Monitoring Stations

This memorandum summarizes completion of Task 3a.

DESCRIPTION OF DELIVERABLE REQUIREMENTS
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The requirement for Task 3a is to provide coordinates, surveyed elevations, and verification of seasonal high
and low water marks for wetlands within the study area. In accordance with the contract and Kickoff Meeting
documentation, field biologists conducted field studies during the period of April through May of 2020 to
identify vegetation indicators of hydrologic conditions. Target locations were selected during the initial project
planning process with 52 locations identified in @ map included in the Kick-off meeting presentation. Those
locations were evaluated by the Task 3 project team, and slight modifications to a few of the field locations
were made prior to initiation of field work based on the experience of the ecologists. Field studies were then
conducted, and further modifications and addition of target locations were made during the field effort. This
memorandum presents a summary of work conducted during the dry season. These locations will be visited
during the wet season to measure water depths at each of the surveyed vegetation indicators. Note, due to
conditions at the time of the field study, there was no standing water visible at survey sites to establish low
water marks, the monitoring well data will be used to determine dry season conditions and meet the required
data needs. DOCUMENTATION

Field Studies

Field studies were conducted at 58 locations, (6 additional stations survey in addition to the original locations
identified) and multiple stakes or nails were set at each of the location. Typically, an average wet season
elevation was established by a nail driven into a tree or bush at two to three locations across the extent of
the wetland. Stakes were also often set at the edge of the wetland. Approximately 240 elevations were
surveyed. Figures 1, 2, and 3 present the locations of the vegetation indicators. Attachment 1, presented
at the end of this memorandum, presents the horizontal coordinates, elevations, and notes associated with
each surveyed point. Normal pool elevation is the multi-year mean, sustained, wet-season water elevation,
and is the best method for determining any meaningful average of high-water levels. Therefore, normal pool
elevations were determined during field studies to meet seasonal high-water elevation task referenced in
scope-of-work

Ecological investigations were conducted in April and May 2020. Wet season water table elevations for a
normal pool were established within the study area at predetermined locations. In addition, qualitative
observations of wetland function, vegetation composition and condition, and wildlife utilization were noted.
Biological indicators were utilized to estimate normal pool elevations. These primarily included the inflection
point of buttresses on pond-cypress (Taxodium ascendens), the lower limit of epiphytic moss collars on pond-
cypress, the elevation of root crown bases of wax myrtle (Myrica cerifera), the uppermost adventitious root
of sandweed (Hypericum fasciculatum), and the ground elevation of the upland/wetland limit. Nails and
survey lathe were set in the field to mark the biological indicators.

The observed water depths seem appropriate for Babcock Webb wetlands in the vicinity of Tuckers Grade.
Water depths gradually increase south of Tuckers Grade Road and appear to be higher than normal within
the South Walk-In area (see Figure 1 for location). Water levels appear unnaturally impounded for long
periods of time and in depths exceeding optimum levels within the southern portion of the Babcock Webb
study area, causing a longer wetland hydroperiod and lower recession rate than natural. Wetlands in the
northern portion of Babcock Webb, which occur at higher elevations, appear less affected than wetlands in
the southern portion of Babcock Webb. Indications of a prolonged hydroperiod included observations of
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apple snails (Pomacea spp.), vegetative stress, and lack of transitional plants near the wetland edge. Apple
snails are considered a long hydroperiod taxon with limited capacity to survive prolonged periods of drought,
and were observed throughout Babcock Webb. Observations of apple snails in wetlands in the Yucca Pen
study area, which appear to have a reduced hydroperiod, were less frequent. Stressed cabbage palm (Sabal
palmetto) and slash pine (Pinus elliottii var densa) were noted in the central and southern portion of Babcock
Webb study area, presumably a result of prolonged inundation and saturation.

Yucca Pens wetlands also indicate varying levels of vegetation stress due to hydrologic alternations.
Vegetation indicators in the southern portion of Yucca Pens exhibit decreased wet season water depths and
decreased wetland hydroperiods. In addition, numerous ATV trails appear to act as conveyances during the
wet season that may contribute to the altered hydrologic conditions on the southern and western portions of
Yucca Pens. These ATV trails have been noted and will be evaluated during the wet season field effort.

Water level data collected as part of the study will be analyzed and the frequency of inundation, water depth,
and duration above the average wet season water table will be calculated for each monitoring well location
and compared to the desired hydroperiod for the adjacent wetland communities. This information will be
included in the hydrological restoration modeling and evaluation of project alternatives.
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Figure 1 — Map ofSurveyed Vegetation Indicators on Babcock Webb WMA
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Attachment 1 - Survey Data for Vegetation Indicators

point Y X Z notes
7781 916881.74 688192.29 26.85 | A1 SHWT
7782 916844.99 688060.32 27.18 | A2 SHWT
7783 916649.79 688060.96 27.81 | A3 EG
7784 916649.93 688060.94 27.82 | A3 EG
7785 916845.18 688060.09 27.09 | A2 EG
7786 916881.39 688192.31 26.49 | A1EG
7787 915163.76 689243.80 26.60 | B2 SHWT
7788 915163.45 689243.66 25.63 | B2 EG
7789 915259.86 689263.89 26.45 | B3 EG
7790 915063.81 689282.55 26.64 | B1 SHWT
7791 915063.72 689282.57 26.21 | B1EG
7792 915096.18 689334.15 23.17 | BREG
7793 915061.46 689290.20 26.15 | BXEG
7796 913002.61 693921.74 26.11 | D2 SHWT
7797 913002.58 693921.89 25.57 | D2 EG
7798 912960.52 694036.54 25.92 | D3 EG
7799 912929.64 693937.33 25.45 | D1 SHWT
7800 912929.41 693937.84 24.87 | D1 EG
7801 911775.47 691950.76 25.88 | E1 SHWT
7802 911774.91 691951.26 25.22 | E1 EG
7803 911780.95 691793.19 27.18 | E2 SHWT
7804 911781.00 691793.22 25.88 | E2 EG
7805 911880.70 691749.76 27.04 | E3 SHWT
7806 911880.18 691750.31 26.47 | E3 EG
7807 908606.59 693173.65 27.14 | J1 SHWT
7808 908605.98 693173.64 25.65 | J1 EG
7809 908634.42 693200.64 25.92 | J2 SHWT
7810 908636.05 693200.30 25.42 | J2 EG
7811 908795.37 693145.19 25.63 | J3EG
7812 907037.29 693504.84 26.02 | F1 SHWT
7813 907039.80 693505.45 2494 | F1EG
7814 906863.57 697089.10 27.21 | G1 SHWT
7815 906864.36 697089.55 25.16 | G2 SHWT
7816 908352.01 690867.29 26.20 | I3 EG
7817 908288.35 690907.54 26.66 | 12 SHWT
7818 908287.16 690907.29 25.73 | 12 EG
7819 908234.19 690926.41 25.57 | 11 SHWT
7820 908233.82 690927.24 25.04 | 11 EG
7821 913055.98 688744.79 25.90 | H1 SHWT
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Attachment 1 - Survey Data for Vegetation Indicators, Continued

point Y X Z notes
7822 913055.86 688744.35 25.59 | H1 EG
7823 913900.93 687820.25 25.44 | H2 WS
7824 913144.46 688430.05 26.37 | H2 EG
7825 916060.37 694316.51 28.81 | C1 SHWT
7826 916060.65 694316.61 28.66 | C1EG
7827 916028.22 694548.85 28.43 | C2 EG
7828 917264.42 702255.76 30.04 | M1
7831 914448.87 707272.46 28.64 | s1shwl
7832 914564.32 707359.64 28.91 | S2SHWL
7833 910838.23 706549.06 27.26 | R1 SHWL
7834 910622.89 706660.43 27.87 | R3 SHWL
7835 910699.09 706209.26 27.19 | R2EG
7836 910699.26 706208.58 27.45 | R2 CSHWL
7837 911414.67 701596.53 26.83 | K1 CSHWL
7838 911415.09 701596.42 26.58 | K1 EG
7839 911415.08 701596.33 26.58 | K1 EG
7840 911375.70 701607.34 26.91 | K2 SHWL
7841 912463.97 701596.15 28.16 | L2 HSHWL
7842 912737.36 701584.17 28.36 | L1 CSHWL
7843 912736.93 701584.58 27.97 | L1 EG
7844 906610.38 699064.05 25.68 | LLEG
7845 906610.72 699063.93 25.21 | O1EG
7846 906610.59 699064.07 25.82 | 01 CSHWL
7847 906587.94 699105.34 26.34 | 02 HSHWL
7848 904662.23 695474.48 25.44 | Q1 CSHWL
7849 904662.00 695474.78 25.23 | Q1 EG
7850 904637.03 695275.62 25.93 | Q2 HSHWL
7851 902652.69 695046.33 25.29 | P1 CSHWL
7852 902734.70 694659.96 25.31 | P2SHWL
7853 902734.63 694660.14 25.06 | P2EG
7854 902652.36 695046.58 25.18 | P1EG
7855 880215.64 636721.71 4.52 | YPTA
7856 880223.91 636708.91 2.64 | YPTP
7865 897158.37 695356.27 25.85 | N2CSHWL
7866 897159.26 695357.01 24.71 | EG
7867 897129.28 695325.96 25.37 | N1ICSHWL
7868 897759.29 695422.94 22.93 | N3CSHWL
7869 897759.94 695422.89 22.39 | EG
7870 897775.55 695230.79 23.91 | NAHSHWL

8|Page



Attachment 1 - Survey Data for Vegetation Indicators, Continued

point Y X z notes
7877 890856.20 666312.41 19.17 | Y1-A
7878 891143.88 666310.73 18.79 | Y1-B
7879 891145.01 666309.93 18.62 | EG
7882 890487.65 667451.68 18.82 | Y2-A
7883 890486.44 667450.17 18.37 | EG
7884 890521.87 667200.92 19.44 | Y7-A
7885 889554.17 664881.03 18.10 | Y3-A
7886 889551.81 664881.24 18.32 | EG
7887 889778.52 664983.12 18.12 | TOCY5-A
7888 889645.61 665076.64 18.62 | Y4-A
7889 889643.92 665078.46 18.50 | EG
7890 882151.20 654820.71 15.91 | Y12-A
7891 880653.83 653211.44 15.06 | Y11-A
7893 880751.08 653148.19 13.39 | EG
7894 880748.52 653147.16 12.57 | Y11-B
7895 879829.79 651899.14 13.88 | Y45-B
7896 879827.90 651898.99 13.75 | EG
7897 879802.35 651883.13 13.84 | Y45-A
7898 877008.75 651713.23 13.65 | Y44-B
7899 877107.81 651663.92 12.31 | Y44-A
7900 877110.99 651662.74 13.37 | EG
7902 873724.13 654297.69 13.88 | Y40-A
7903 873351.15 654332.54 13.23 | Y40-B
7904 873352.87 654332.37 13.18 | EG
7905 874809.70 652155.01 13.14 | Y41-B
7906 874837.25 652111.29 11.96 | Y41-C
7907 874834.55 652110.38 12.97 | EG
7908 874766.07 652068.93 12.59 | Y41-A
7909 874764.37 652069.34 12.54 | EG
7910 875029.10 650733.24 12.11 | Y42-B
7911 874909.89 650714.86 12.00 | Y42-A
7912 874910.61 650716.15 11.87 | EG
7913 876621.75 649061.51 12.01 | Y43-A
7914 878774.19 648887.87 11.02 | Y17-A
7915 878771.91 648888.35 11.74 | EG
7916 878985.12 649726.34 12.38 | Y19-B
7917 878986.51 649726.67 12.35 | EG
7918 879057.16 649796.86 13.71 | Y19-A
7919 885460.01 652705.63 13.71 | Y13-B
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7920 885460.04 652704.46 13.31 | EG
7921 885459.48 652696.03 13.86 | Y13-A
7922 885459.30 652695.79 13.34 | EG
Attachment 1 - Survey Data for Vegetation Indicators, Continued

point Y X z notes
7923 885583.11 652624.36 14.27 | Y13-C
7924 885253.33 660831.11 16.51 | Y56-B
7926 867683.90 664754.42 13.63 | Y25-A
7927 867936.32 664566.41 14.81 | Y24-B
7928 867947.16 664457.46 14.43 | Y24-A
7930 867506.95 663013.82 15.97 | Y57-A
7931 867351.95 663019.53 16.27 | Y57-C BERM
7932 867374.70 663011.98 15.43 | Y57-CBTA
7933 867608.43 662924.54 13.87 | Y57-B
7934 866864.91 663377.63 14.08 | Y22-B
7935 866829.65 663284.94 14.27 | Y22-A
7936 866495.41 663324.39 14.16 | Y20-C
7937 866422.12 663283.69 14.09 | Y20-B
7938 866263.69 663488.46 11.13 | Y20-A
7939 866404.34 663652.49 10.25 | Y58-A
7940 866329.27 663576.51 10.03 | Y58-B
7941 866443.05 663700.81 12.42 | Y58-A
7942 866558.02 663863.41 11.96 | Y58-D
7943 866624.01 664062.25 12.41 | Y58-E
7944 866738.36 664253.77 13.35 | Y58-F
7945 865939.41 663306.44 9.72 | Y21-A
7946 865503.20 659690.88 12.66 | Y39
7948 865452.06 660461.51 13.39 | Y38
7949 866603.38 660663.88 13.84 | Y33-a
7950 866706.18 660647.21 13.88 | Y33-b
7951 867907.92 660479.59 14.12 | Y32-a
7952 867919.62 660570.61 14.52 | Y32-b
7953 868780.27 660524.88 14.55 | y31-a
7954 867909.23 660479.30 11.70 | eg
7955 866602.39 660663.05 11.63 | eg
7956 868966.97 660697.27 14.86 | Y31-B
7957 868966.45 660697.53 1451 | eg
7958 869530.56 659799.76 14.75 | Y29-A
7959 869531.12 659884.78 14.26 | Y29-B
7960 869812.36 658787.81 13.55 | Y30-C
7961 869885.61 658726.63 13.94 | Y30-A
7962 869885.20 658727.44 13.18 | eg
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7963 869415.27 658018.92 11.64 | Y59
7964 869415.34 658018.47 11.32 | eg
7965 869557.33 661789.50 14.75 | Y28
7966 869864.93 663071.55 14.80 | Y27
7967 868961.51 663917.16 14.35 | Y26
Attachment 1 - Survey Data for Vegetation Indicators, Continued

point Y X z notes
7968 867928.39 662589.23 14.59 | Y23-A
7969 867975.08 662568.66 14.58 | Y23-B
7996 869875.83 668960.31 15.19 | Y34-A
7997 869954.98 669075.91 11.60 | Y34-C
7998 870792.14 668468.73 13.50 | Y35-A
7999 870853.37 668438.21 14.01 | Y35-B
8000 870853.98 668437.38 13.66 | EG
8001 870731.68 668404.80 15.56 | Y35-C
8002 870730.57 668405.23 15.19 | EG
8003 871433.53 666515.05 15.34 | Y37-D
8004 871433.84 666515.07 15.25 | EG
8005 871426.70 666507.83 15.33 | Y37-E
8006 871424.84 666507.26 15.43 | EG
8008 871778.34 666511.23 15.96 | Y37-C
8009 871831.20 666607.49 13.52 | Y37-B
8010 871831.90 666607.64 13.12 | EG
8011 871854.46 666720.41 15.27 | Y37-A
8012 870407.81 667551.17 15.70 | Y36-B
8014 870423.73 667542.85 15.44 | Y36-A
8015 870423.59 667541.82 15.09 | EG
8016 869975.92 669107.19 12.83 | Y34-B
8020 898727.13 659984.52 20.73 | Y55
8021 901892.96 658538.01 13.89 | Y50-A
8022 900379.30 655047.72 18.42 | Y51-A
8023 900363.37 655221.21 17.06 | Y51-B
8024 900366.16 655220.47 17.87 | EG
8025 898116.08 656522.34 15.95 | Y54-A
8026 898115.32 656522.18 15.72 | EG
8027 898093.44 656844.70 18.14 | Y54-B
8028 896568.93 656145.77 17.66 | Y53-A
8029 896567.76 656145.43 17.67 | EG
8030 896577.55 656074.36 18.03 | Y53-B
8031 885691.43 670028.87 18.02 | Y8-A
8032 885684.20 670036.22 17.66 | Y8-B
8033 885683.19 670036.54 17.75 | EG
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8034 880078.29 669723.06 17.55 | Y9-B
8035 880077.81 669722.62 17.02 | EG
8036 880085.66 669745.95 17.51 | Y9-A
8037 881577.62 667193.88 17.11 | Y10-A
8038 881550.64 667208.96 17.28 | Y10-B
8039 881551.13 667210.20 16.96 | EG

Attachment 1 - Survey Data for Vegetation Indicators, Continued

point Y X Z notes
8040 890329.24 665366.77 18.32 | Y6A
8041 947701.62 647167.25 5.69 | TEST
8042 947699.10 647168.88 5.89 | TEST
8044 881432.59 644583.86 6.16 | Y16-A
8045 881431.83 644585.31 6.60 | EG
8046 881431.41 644583.63 13.07 | Y16-B
8047 881429.40 644585.87 5.18 | EG
8048 881844.58 645470.86 8.81 | Y18 WATER
8049 882078.14 645900.81 12.00 | Y15-B
8050 882235.56 646026.26 11.36 | Y15-A
8051 882642.90 647607.18 11.89 | Y14-B
8052 882643.25 647606.16 11.76 | EG
8053 882691.26 647578.92 12.35 | Y14-A
7972 900227.32 670014.12 23.18 | BM PRO
7973 900227.32 670014.18 23.13 | BM PRO
7974 901791.32 665025.60 23.06 | Y48-B
7975 901791.38 665027.08 20.62 | EG
7976 901996.08 665018.03 21.37 | Y48-A
7977 903596.65 664995.74 17.85 | Y46
7978 903744.70 665633.09 18.71 | YA7-A
7980 903553.89 665605.28 21.11 | EG
7981 903547.42 665681.79 20.83 | Y47-C
7982 903549.28 665682.42 20.75 | EG
7983 903442.83 665705.41 21.33 | Y47-D
7984 903442.08 665706.44 19.67 | EG
7985 903545.67 665581.70 21.37 | Y47-B
7986 903556.38 665604.75 20.90 | 47-E
7987 903553.29 665605.68 21.05 | EG
7988 901645.42 661529.75 20.37 | Y49-C
7989 901624.57 661524.72 19.52 | Y49-D
7990 901621.94 661524.82 19.71 | EG
7991 901492.65 661573.68 19.90 | Y49-A
7992 901491.74 661574.96 19.12 | EG
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