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As of 2010 there are over 950 wetland mitigation
banks totaling over 950,000 acres in the USA

(National Mitigation Banking Association - mitigationbanking.org; accessed 11/27/2011, re-verified 3/11/2013)

- Wetland mitigation has resulted in a net Ioss |n terms
of wetland function and habitat nrc. 2001 57

- Hydrology |
9 TOO Wet or tOO dry (Whittecar and Daniels, 1999) [ : ;

- Different then reference wetlans

- HYdrOIOQic CharaCteriStiCS (Confer and Niering,

“ 1992; Cole and Brooks, 2000)






Why the near surface zone (upper 30 cm)?

 Regulatory Success Demands
 Design Constraints

USACE definition for wetland hydrology requires that a free
water table be present within 30 cm of the soil surface for a
consecutive duration of time during the growing season.

— Jurisdictional Wetland Hydrology — 5% to 12.5% of the growing

SeaS 0N (1987 Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory, 1987).

— Jurisdictional Wetland Hydrology — 14 consecutive days within

the growing SeaSON (Regional Supplements to the 1987 Corps of Engineers Wetlands Delineation

Manual: Atlantic and Gulf Coastal Plain Region (V2), 2010; Regional Supplements to the 1987 Corps of Engineers
Wetlands Delineation Manual: Eastern Mountains and Piedmont Region (V2), 2012 ).

— Wetland Mitigation Hydrology - 12.5% of the growing season usace




Construction activities redistribute the upper soil
horizons

(Clewell and Lea, 1990; Stolt et al., 2000; Bruland and Richardson, 2003)

-> Low organic matter, high bulk density and increased
rock frag ments (campbell et al, 2002)

- Compaction, clay and water (vcintyre, 1974

- Soil disturbance and drainable water




DRAINABLE WATER AND EVAPOTRANSPIRATION
Example 1:

- Saturated nondisturbed 30 cm thick soil profile

- ET rate of 1 cm per week
-Drainable Porosity (DP) of 10%

-> Water table would be lowered by 10 cm

AWl 1cm/0.10=10 cm
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Methods - Soils

 Soil Organic Matter |
(SOM); (%) Losson |

Ignition, Nelson and
Sommers (1982)

* Bulk Density (Db) &
Total Pore Space (TPS);
(g/cm®) and (%)




Methods - Soils

Available Water Content AWC
Water Content (0)

Low Pressure Suction Chamber, Klute (1986)
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Methods - Soils

e Lateral Saturated Hydraulic Conductivity (Ksat, )
Auger-hole Method, (Van Beers, 1958)

L (¥ 5

* Vertical Saturated Hydraulic Conductivity (Ksaty)
Constant and Falling Head Laboratory Methods, Klute and Dirksen (1986)
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Results —

Water
Content

(6)

BJ

PF

ND ND D D
Pressure Top Bottom Top Bottom
Head (-cm) N= 4 S S 4
0 cm 0.367(0.017)  0.536(0.017)  0.471(0.087)  0.549(0.012)
-13.6 0.359(0.020)  0.532(0.018)  0.467(0.090)  0.549(0.012)
-63.6 0.347(0.022)  0.531(0.018)  0.462(0.098)  0.549(0.012)
-103.6 0.337(0.024)  0.337(0.024)  0.458(0.100)  0.548(0.011)
-203.6 0.322(0.027) 0.547(0.013)  0.402(0.101)  0.527(0.018)
-403.6 0.303(0.027) 0.515(0.015)  0.439(0.109)  0.540(0.011)
-1000 0.301(0.005)f 0.485(0.031)  0.444(0.093)  0.521(0.012)%
-5000 0.166(0.013)1f 0.375(0.026)  0.328(0.102)  0.410(0.018)%
-10000 0.144(0.012)1 0.340(0.013)  0.296(0.094)  0.370(0.017)%
-15000 0.126(0.011)% 0.309(0.016)  0.266(0.088)  0.334(0.015)%
N= S S S S
0 cm 0.372(0.023)  0.351(0.029) 0.401(0.050)  0.399(0.028)
-13.6 0.336(0.027)  0.317(0.034) 0.366(0.050)  0.365(0.033)
-63.6 0.309(0.028)  0.289(0.038)  0.338(0.044) 0.340(0.036)
-103.6 0.298(0.029)  0.280(0.038)  0.330(0.042) 0.331(0.036)
-203.6 0.283(0.030)  0.266(0.038)  0.317(0.041) 0.266(0.038)
-403.6 0.270(0.031)  0.249(0.039)  0.304(0.038) 0.306(0.040)
-1000 0.375(0.026)  0.315(0.019)  0.435(0.024) 0.414(0.020)
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Soil Water Distributions When the Water Table is Lowered to the Bottom of the B Horizon of Both
Study Locations at the Blackjack Study Area
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Assumption: Vertical saturated hydraulic conductivity allows for complete soil saturation |
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SWCC - Blackjack Study Area
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SWCC — Peters Farm Study Area

=

&

S
Nondturbed Top Horizon Wilting Point at 0.22 O / (&) ..‘?..
M # ‘ % g
- Disturbed Top Horizon Wilting Point at 0.23 0.3 0 “E’
I ik it 4 i 1 L I I T . " s L I 1 i I 4 L i -: o
Disturbed Top Horizon Wilting Point at 0.24 o~

- £

-~ 2

== ’p & g

o= —— = - n’-l_-”_
Nondturbed BottomHorizon Wilting Point at 0.14
T 1 1 I T 0-2
-400 -350 -300 -250 -200 -150 -100 -50 0
Head (-cm of Pressure)
<¢~Nondisturbed Top ~4=Nondisturbed Bottom =0O=Disturbed Top =@=Disturbed Bottom




Water Table Elevation (cm)

Scoil Water Distribution of the Disturbed Soil Profile at the Peters Farm Study Location When the Water
Table is Lowered to the Bottom of the B Horizon (121.92 cm below the surface)
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Volume Drained versus Water Table Depths
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Implications of Study - Soils

- Construction practices changed soil hydraulic properties at both study areas.

- Organic matter content did not help drainable water content.

- There is a point at which increased clay content has negative impact on plant
available and drainable water. Particularly smectitic clay.
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