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Objective

Evaluate the accuracy and limitations
of the Threshold Wetland Simulation
(TWS) method for determining
whether a site meets wetland criteria.
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Procedures

Use water table data from 10 wells
4 to 5 years of data from each well

Calibrate DRAINMOD for each well

Determine wetland status for each well
50 years of weather record (1951-2000)

Create Threshold Wetland Simulations
Use TWS to evaluate each well for 1 yr
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Calibration

 Use rainfall and temperature on site
e Compare predicted to observed WTD
 Adjust parameters to get best fit

- drain depth and spacing

- surface storage

- soil porosity and upward flux

- root depth

- small adjustments to PET factors

NC STATE UNIVERSITY

Bie&

ENGINEERING




Model Calibration
Aurora, NC Well H4W?2

== (Observed === Predicted

w
o

(=2]
o

120 -

Water Table Depth (cm)
O
o

) W\

<«<— GrowingSeason —
5/1 7/1 8/31 10/31 12/31 3/1 5/1 7/1 8/31 10/31 12/31 3/2 5/2

NC STATE UNIVERSITY

Date Bie&Ag*

ENGINEERING

210




Model Calibration
Aurora, NC Well H1W1
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Model Calibration
Aurora, NC Well H2W1
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Use long-term calibrated

simulations to determine

wetland status

* DRAINMOD simulation for 50 yr period
weather record from 1951 to 2000

* DRAINMOD predicts the number of years
that criteria is met

Jurisdictional (WT<30 cm for 14 d)
Restoration (WT<30 for 12.5% of GS)
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Wetland Status

Jurisdictional
Number of years criteria is met 14 daV
HIW1 [H2W1 |H2W2 |[H3W1 [H3W2 |HAW1 [HAW2 |JIHG [J2HG |PWET
47 45 46 23 43 46 12 38 36 49
8 of 10 sites are jurisdictional wetlands
Restoration
12.5 % of growing season
HIW1 |H2W1 |H2W2 |H3W1 [H3W2 [HAW1 [H4AW2 [JIHG [J2HG |PWET
43 11 28 1 8 32 0 3 4 48

4 of 10 sites meet restored wetland criteria




Create TWS

e Select two calibrated data sets from Aurora

and one calibrated data set from Plymouth
H4W1 well for H series
J1IW1 well for J series
PWET well for Plymouth

 Adjust drain spacing and surface storage in
50 year DRAINMOD simulations until
wetland criteria are met in 25 of the 50
years.
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Criteria and Weather

* Aurora, NC
Aurora, NC weather 1951 to 2000
Growing season Feb. 28 to Dec. 6
Jurisdictional Criteria 14 days
Restoration Criteria 35 days

*  Plymouth, NC
Plymouth, NC weather 1951 to 2000
Growing season Mar. 21 to Nov. 15
Jurisdictional Criteria 14 days
Restoration Criteria 30 days * O A Lue
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Reference Wetland Simulations
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Use TWS to determine "

wetland status

e Compare TWS to observed WT data

Compare for one year period
Compare total # of days WT<30 cm
If Obs-TWS 25 then “Wetland”
If Obs-TWS < -5 then “Not Wetland”
If |Obs-TWS| <5 then “No Call”

e 98 site-years of comparisons

9wells X5yr+1well X4 yr=49
49 X 2 criteria (14 d and 12.5%) = 98




Comparison of TWS to Observed WT
Aurora, NC Well H2W?2
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Comparison of TWS to Observed WT
Aurora, NC Well H4W2
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Comparison of TWS to Observed WT
Aurora, NC Well H3W?2
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TWS Wetland Calls

Jurisdictional (14 day)

Observed duration — TWS duration (positive values are wetlands)

HIW1 |H2W1 |H2W2 [H3W1 [H3W2 |H4AW1 |H4AW2 |J1IHG [J12HG [(PWET
162 67 82 -24 43 80 -39 39 56 42
63 7 25 -98 -18 -19 -91 46 44 57
69 37 9 7 5 2 6 50 40 177
47 23 -5 -28 1 9 2 18 12 90
166 140 167 -113 88 152 -36 10 86
Wet 36
Not Wet 10
No call 3
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TWS Wetland Calls

Jurisdictional (14 day)

Observed duration — TWS duration (positive values are wetlands)

HIW1 [H2W1 |H2W2 |H3W1 |H3W2 |H4W1 |H4AW2 |J1HG [J2HG [PWET
162 67 82 -24 43 80 -39 39 56 42
63 7 25 -98 -18 -19 -91 46 44 57
69 37 9 7 5 2 6 50 40 177
47 23 -5 -28 1 9 2 18 12 90
166 140 167] -113 38 152 -36 10 86
HIW1 |H2W1 [H2W2 |H3W1 [H3W2 |H4W1 |H4W2 |J1IHG |J2HG |PWET
47 45 46 23 43 46 12 38 36 49
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Method Evaluation
Jurisdictional (14 day)

Observed duration — TWS duration (positive values are wetlands)

HIW1 |H2W1 |H2W2 |H3W1 [H3W2 [H4W1 |HAW2 |J1IHG [J2HG ([PWET
162 67 82 -24 43 80 -39 39 56 42
63 7 25 -98 -18 -19 -91 46 44 57
69 37 9 7/ 5 2 6 50 40 177
47 23 -5 -28 1 9 2 18 12 90
166 140 167 -113 88 152 -36 10 86
49 45 46 23 43 46 12 38 36 49
Correct 41 83.7%
Incorrect 5 10.2%
No call 3 6.1%
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TWS Wetland Calls

Restoration (12.5% of growing season)

Observed duration — TWS duration (positive values are wetlands)

HIW1 [H2W1 |H2W2 (H3W1 |H3W2 |H4AW1 [HAW2 |JIHG [J2HG |PWET

91 -4 11 -95 -28 9( -110 -23 -6 30
14 -42 =241  -147 -67 -68| -140 -29 -31 43
64 32 4 2 0 -3 1 3 -7 140
22 -2 -30 -53 -24 -16 -16 -1 -7 51
32 6 33| -247 -46 18 -1/0] -114 -38

Wet 15

Not Wet 25

No call 9
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TWS Wetland Calls

Restoration (12.5% of growing season)

Observed duration — TWS duration (positive values are wetlands)

HIW1 |H2W1 |H2W2 [H3W1 |H3W2 (HAW1 |H4W2 |J1HG [J2HG |PWET
91 -4 11 -95 -28 91 -110 -23 -6 30
14 -42 -24|  -147 -67 -68| -140 -29 -31 43
64 32 4 2 0 -3 1 3 -7 140
22 -2 -30 -53 -24 -16 -16 -1 -7 51
32 6 33| -247 -46 18 -170] -114 -38

HIW1 [H2W1 |H2W2 [H3W1 [H3W2 |H4W1 |HAW2 (J1IHG [J2HG |PWET
43 11 28 1 3 32 0 3 4 48




. Bie&Ag
Method Evaluation

Restoration (12.5% of growing season)

Observed duration — TWS duration (positive values are wetlands)

H1IW1 |H2W1 |H2W2 |H3W1 |H3W2 |HAW1 |HAW2 |J1IHG [J2HG |PWET
91 -4 11 -95 -28 9 -110 -23 -6 30
14 -42 =24 -147 -67 -68( -140 -29 -31 43
64 32 4 2 0 -3 1 3 -7 140
22 -2 -30 -53 -24 -16 -16 -1 -7 51
32 6 33| -247 -46 18( -1/0] -114 -38
43 11 28 1 8 32 0 3 4 48
Correct 34 69.4%
Incorrect 6 12.2%

No call 9 18.4%
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Summary

Jurisdictional

Restoration

Total

Method Evaluation
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Correct 41 83.7%
Incorrect 5 10.2%
No call 3 6.1%
Correct 34 69.4%
Incorrect 6 12.2%
No call 9 18.4%
Correct 75 76.5%
Incorrect 12 12.2%
No call 11 11.2%
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Conclusions Bie&Ag:

The TWS method did a good — =
job determining whether or not |incorrect | 12.2%
a site was a wetland Nocall | 1L2%

The TWS method performed ComEE! ||

Incorrect 10.2%

better for jurisdictional calls No call 6.1%

The TWS method performed Correct | ©9.4%

Incorrect 12.2%

less well for restoration calls No call 18.4%
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Future Work
More “incorrects” and “no calls” occurred
doing a very dry year. More research is
needed to characterize the performance

of the TWS method during dry periods

The TWS method still needs to be
evaluated in different wetland types and
different climate conditions
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