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Preface 
 

 This study was conducted by the Wetland Branch (CEERD-ER-W), Ecological Research 
Division, Environmental Laboratory, U.S. Army Engineer Research and Development Center 
(ERD), at the request of the U.S. Army Engineer District, Vicksburg (CEMVK).  The objectives 
of this study were as follows: (1) evaluate the short-term water storage, long-term water storage, 
sediment detention, on-site erosion control, nutrients and dissolved substance removal, and 
organic carbon export functions associated with farmed and forested wetlands within the project 
area; and (2) assess the potential hydrologic and conversion impacts resulting from each project 
alternative plan on wetland functions. 
 
 This report was prepared by Carolyn B. Schneider of CEERD-ER-W and is based on 
prior work completed by Dr. William E. Spencer (formerly of CEERD-ER-W) and Linda 
Winfield (CEERD-ES-F).  Information from previous evaluation projects done in CEERD-ER-W 
by Dr. Hans Williams and draft copies of wetland function models by Mr. Dan Smith, CEERD-
ER-W, were also used in preparing this report.  Project oversight and assistance was provided by 
Mr. Gary Young (CEMVK). 
 
 The work was designed and conducted under the direct supervision of Mr. Morris 
Mauney, Chief, Wetlands Branch, and under the general supervision of Dr. Conrad J. Kirby, Jr., 
Chief, Ecological Research Division, and Dr. John Keeley, Acting Chief, Environmental 
Laboratory.  Commander and Acting Director of ERD was COL Robin Cababa. 
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CONVERSION FACTORS 
 Non-SI to SI (Metric) Units of Measurement 

 
 
Non-SI units of measurement used in this report can be converted to SI (metric) units as follows: 
 
   Multiply                   By                  To Obtain  
  
   acres                      0.405                  hectares 
 
   cubic yards        0.7645       cubic meters 
 
   feet                      0.305                  meters 
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DRAFT 
 

Assessment of Wetland Resources  
and Evaluation of Flood Control Alternatives 

 for the Yazoo Backwater Project 
 
 
 

PART I:  INTRODUCTION 
 
 The Yazoo Basin Reformulation Study is a review of the uncompleted portions of the 
authorized Federal flood control project for the Yazoo Basin.  The reformulation study contains 
four distinct phases: (1) the Upper Yazoo Project, (2) the Steele Bayou Project, (3) the Yazoo 
Backwater Project, and (4) the Tributaries Project.  Reformulation of the Steele Bayou and Upper 
Yazoo Projects has been completed and construction initiated on the reformulation projects.  
Reformulation of the Tributaries Project is continuing.  The Yazoo Backwater Project (YBP) is 
the third phase addressed by the Yazoo Basin Reformulation Study.  The purpose of the YBP is 
to determine a plan to best address the area's remaining water resource, flood control, and 
environmental needs. 
 
 Completed flood control features in the YBP Area include a levee system approximately 
27 miles in length, extending from the Mississippi River east-bank levee to the southern end of 
the Will M. Whittington Auxiliary Channel east-bank levee.  This levee system was completed in 
1978 to a grade of 107 feet, NGVD, and includes two drainage structures (one at the mouth of 
the Steele Bayou with a design capacity of 19,000 cfs, and one at the mouth of the Big Sunflower 
River with a design capacity of 8,000 cfs).  A channel was completed in 1978 from the Big 
Sunflower River to the Little Sunflower River and from there to Steele Bayou, connecting the 
Sunflower River and Steele Bayou Basins.  The Little Sunflower River drainage structure was 
completed in 1969.  The entrance and exit channel for the authorized pumping station at Steele 
Bayou was completed in 1987. 
 
 Environmental impacts from the completed flood control features of the YBP have 
already been mitigated.  The completion of the Muddy Bayou Structure in 1978 mitigated the 
projected backwater project impacts to the fishery resources.  Four greentree reservoirs and five 
slough control structures have been constructed on Delta National Forest lands to mitigate 
waterfowl losses resulting from the completed levees, drainage structures, and connecting 
channels.  Additionally, reforestation of 8,800 acres of frequently flooded agricultural lands to 
mitigate terrestrial losses (Lake George Wildlife/Wetland Restoration Project) was completed in 
FY97. 
 
 The YBP area is located north of Vicksburg in west-central Mississippi.  It lies between 
the east bank Mississippi River levee on the west, and the Yazoo Basin escarpment on the east. 
The YBP is approximately 926,000 acres and includes portions of Humphreys, Issaquena, 
Sharkey, Warren, Washington, and Yazoo Counties, Mississippi, and a portion of Madison 
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Parish, Louisiana.  It is subject to headwater flooding from the Yazoo River, Sunflower River, 
and Steele Bayou, as well as backwater flooding from the Mississippi River. 
 
 Approximately 64% of the project is cleared and 30% is forested.  Large portions of the 
area are in public ownership.  These include: 59,000 acres in Delta National Forest; 28,600 acres 
in Panther Swamp National Wildlife Refuge; 12,900 acres in Yazoo National Wildlife Refuge; 
8,800 acres in Lake George Wildlife Wetland Restoration Project; 5,800 acres in Twin Oaks 
Mitigation Area; 2,000 acres in Mahannah Mitigation Area; and 6,600 in Big Twist Property. 
 
 The Big and Little Sunflower Rivers, Deer Creek, and Steele Bayou flow through the 
Yazoo Backwater area.  The high ground along Deer Creek forms a natural divide between the 
Steele Bayou and the Sunflower River Basins. 
 
 The Yazoo Basin is a physiographic sub-province of the Mississippi Alluvial Valley, 
which is in the Central Gulf Coastal Plain.  The basin is in a large flood plain that contains 
oxbow lakes, swales, backswamps, and meander scars from the ancient Ohio and Mississippi 
Rivers and other smaller rivers.  An average slope of 0.5 foot per mile from north to south is 
found in the relatively flat terrain of the basin.  Although the terrain is typically flat, natural 
levees and alluvium from existing and previous river meanders provide some local relief. 
 
 Soils in the Yazoo Basin are depositional and are classified geologically as Pre-recent and 
Recent.  The Pre-recent soils form the hills bordering the Yazoo Delta, occur at irregular depths 
beneath the Recent soils, and are of relatively ancient age.  Pre-Recent deposits are of two types: 
1) loessial silts, sands, and gravel of Quaternary age (600,000 years old); or 2) a variety of 
lithologic types with distinctive formational strata.  The older Tertiary deposits are 600,000 to 
65,000,000 years old. 
 
 Only the Yazoo Area of the Yazoo Backwater Project is considered in this analysis.  The 
Yazoo area is divided into four reaches.  Reach 1 is the largest, at 257,209 acres.  It extends the 
entire length of the project from north to south and occupies the most western portion of the 
project area.  Reach 2 also extends from the northern to the southern border of the project area.  It 
occupies the middle section of the project, just east of Reach 1, and is 125,466 acres.  Reach 3 is 
in the southeastern portion of the project area and is 106,830 acres in size.  Reach 4 is in the 
northeastern portion of the project and is 145,779 acres. 
 
 The objective of this study is to assess project impacts on these four reaches by: a) 
assessing the short- and long- term water storage capacity, sediment detention, on-site erosion 
control, nutrient and dissolved substance removal, and organic carbon export wetland functions, 
b) assessing wetland impacts resulting from the proposed project activities, and c) suggesting 
general mitigation options to compensate for unavoidable wetland impacts, where appropriate. 
 
 Thirty-five plans were considered in this evaluation (Table 1).  For a detailed description 
of the features of each plan considered, see the main report. 
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Table 1.  Alternative Project Plans, Yazoo Backwater Project 

Features 
Easement 

Plan Structural Existing Woodlands Existing Open Lands Water Management 

1 N/A Preserve below 100.3 ft 
NGVD Use retained N/A 

2 N/A Preserve below 100.3 ft 
NGVD 

Reforest below 90 ft 
NGVD N/A 

3 14,000-cfs pumpa Preserve below 85 ft 
NGVD 

Use retained below 85 ft 
NGVD N/A 

4 14,000-cfs pumpa Preserve below 85 ft 
NGVD 

Use retained below 85 ft 
NGVD Below 80 ft NGVDb 

5 4,000-cfs pumpa Preserve below 85 ft 
NGVD 

Use retained below 85 ft 
NGVD Below 85 ft NGVDc 

6 14,000-cfs pumpa Preserve below 85 ft 
NGVD 

Reforest below 85 ft 
NGVD 

Between 70 and 73 ft 
NGVDd 

7 14,000-cfs pumpa Preserve below 85 ft 
NGVD 

Reforest below 85 ft 
NGVD Below 80 ft NGVDb 

8 14,000-cfs pumpa Preserve below 85 ft 
NGVD 

Reforest below 85 ft 
NGVD Below 85 ft NGVDc 

9 14,000-cfs pumpa Preserve below 90 ft 
NGVD 

Use retained below 90 ft 
NGVD N/A 

10 14,000-cfs pumpa Preserve below 90 ft 
NGVD 

Use retained below 90 ft 
NGVD Below 80 ft NGVDb 

11 14,000-cfs pumpa Preserve below 90 ft 
NGVD 

Use retained below 90 ft 
NGVD Below 85 ft NGVDc 

12 14,000-cfs pumpa Preserve below 90 ft 
NGVD 

Reforest below 90 ft 
NGVD N/A 

13 14,000-cfs pumpa Preserve below 90 ft 
NGVD 

Reforest below 90 ft 
NGVD Below 80 ft NGVDb 

14 14,000-cfs pumpa Preserve below 90 ft 
NGVD 

Reforest below 90 ft 
NGVD Below 85 ft NGVDc 

15 17,500-cfs pumpa Preserve below 85 ft 
NGVD 

Use retained below 85 ft 
NGVD N/A 

16 17,500-cfs pumpa Preserve below 85 ft 
NGVD 

Use retained below 85 ft 
NGVD Below 80 ft NGVDb 

17 17,500-cfs pumpa Preserve below 85 ft 
NGVD 

Use retained below 85 ft 
NGVD Below 85 ft NGVDc 

18 17,500-cfs pumpa Preserve below 85 ft 
NGVD 

Reforest below 85 ft 
NGVD N/A 

19 17,500-cfs pumpa Preserve below 85 ft 
NGVD 

Reforest below 85 ft 
NGVD Below 80 ft NGVDb 

20 17,500-cfs pumpa Preserve below 85 ft 
NGVD 

Reforest below 85 ft 
NGVD Below 85 ft NGVDc 
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Table 1.  Concluded. 
Features 

Easement 
Plan Structural Existing Woodlands Existing Open Lands Water Management 

21 17,500-cfs pumpa Preserve below 90 ft 
NGVD 

Use retained below 90 ft 
NGVD N/A 

22 17,500-cfs pumpa Preserve below 90 ft 
NGVD 

Use retained below 90 ft 
NGVD Below 80 ft NGVDb 

23 17,500-cfs pumpa Preserve below 90 ft 
NGVD 

Use retained below 90 ft 
NGVD Below 85 ft NGVDc 

24 17,500-cfs pumpa Preserve below 90 ft 
NGVD 

Reforest below 90 ft 
NGVD N/A 

25 17,500-cfs pumpa Preserve below 90 ft 
NGVD 

Reforest below 90 ft 
NGVD Below 80 ft NGVDb 

26 17,500-cfs pumpa Preserve below 90 ft 
NGVD 

Reforest below 90 ft 
NGVD Below 85 ft NGVDc 

27 14,000-cfs pumpd N/A N/A Between 70 and 73 ft. 
NGVDd 

28 17,500-cfs pumpd N/A N/A N/A 
29 Levee N/A N/A N/A 

30 14,000-cfs pump Preserve below 100.3 ft 
NGVD N/A N/A 

31 14,000-cfs pump N/A 
Reforest below 87 ft 
NGVD and south of 
Highway 14 

Below 75 ft NGVDe 

32 14,000-cfs pump N/A Reforest below 87 ft 
NGVD 

Between 70 and 73 ft. 
NGVDd 

33 14,000-cfs pump N/A Reforest below 91 ft 
NGVD 

Between 70 and 73 ft. 
NGVDd 

34 14,000-cfs pump N/A Reforest below 91 ft 
NGVD 

Between 70 and 73 ft. 
NGVD; Reintroduce up 
to 87 ft NGVDg 

35 14,000-cfs pump N/A Reforest below 88.5 ft 
NGVD 

Between 70 and 73 ft. 
NGVD; Reintroduce up 
to 87 ft NGVDg 

 

a Pump would be operated to provide flood damage reduction for cleared lands above the easement elevation. 
b 1 December to 1 March. 
c 80 ft, 1 December to 1 January and 15 February to 1 March; 85 ft, 1 January to 15 February. 
d. Operation of Steele Bayou would be modified to maintain 70- to 73-ft elevation at Steele Bayou during low water 
periods 
e Pump would be operated to provide flood damage reduction for cleared lands above elevation 80 ft NGVD, except 
during 1 December to 1 March when pump would be operated at 85 ft NGVD. 
f Year round. 
g. Operation of Steele Bayou would be modified to maintain 70- to 73-ft elevation at Steele Bayou during low-water 
periods and to reintroduce Mississippi River flows up to 87 ft NGVD. 
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PART II:  METHODS 

 
 Project impacts were evaluated using the same semi-quantitative method used in the 
wetland functional analysis portion of the Big Sunflower River Maintenance Project report (U.S. 
Army Engineer District, Vicksburg 1996) and the Mississippi River Mainline Levee Enlargement 
and Seepage Control project report (U.S. Army Engineer District, Vicksburg 1998).  The method 
uses changes in hydrology, vegetation cover, roughness coefficients, and other parameters to 
determine: 1) the difference in wetland functional capacity between existing farmed and forested 
wetlands, 2) the impacts of hydrologic changes upon functions, 3) land use conversion impacts 
upon functions, 4) loss of wetland functional units, and 5) calculation of mitigation acreage.  
Some modifications were made to the Functional Capacity Index values used in this study based 
on discussions with U.S. Fish and Wildlife Service. 
 
 A Geographic Information System (GIS) was used to determine the percentages of 
forested wetlands and farmed wetlands for each Reach (see attachments 1 and 2 for wetland 
delineation and mapping information).  These percentages were applied to the average daily 
flooded acres (based on a period of record from 1943-1997) to determine wetland acreage for 
with- and without-project conditions.  The net impact by wetland type for hydrologic and 
conversion impacts is presented in Table 2.  Farmed wetlands are defined as those lands cropped 
before December 1985, but which still exhibit important wetland functions.  GIS information 
was supplied by CEMVK personnel.  Each hydrologic reach was visited to aid in identification of 
wetland type, and assessment of wetland functional capacity. 
 
 A functional capacity index (FCI) for each wetland function was determined for farmed 
and forested wetlands using the following formula: 
 

FCI = Functional Capacity under Existing Conditions / Functional Capacity under Optimal 
Conditions 

 
 Wetlands with a functional capacity index of 1.0 exhibit conditions similar to “reference 
standard” wetlands which are considered to have the optimum functional capacity possible for 
wetlands in the area.  Reference standard wetlands used in this study were the Cache River basin 
in northeastern Arkansas and the 15 mile Island section of the Delta National Forest in west 
central Mississippi.  The index value decreases as conditions in the wetland deviate from these 
reference standard wetlands (Smith et al. 1995).  In this application, an FCI of 1.0 is associated 
with existing forested wetlands within the project area only for those functions where the existing 
functions are comparable to the reference standard wetland.  The FCI values for farmed  
wetlands are less than the FCI values associated with forested wetlands for all functions 
considered in this analysis. 
 
 An important feature of this method is that wetland functional capacity is reported in 
units that can be used to determine both mitigation acreage and the benefit of reforestation as a 
non-structural flood damage reduction measure.  Functional capacity units (FCU) are calculated 
for each wetland function by multiplying the FCI value and the associated acreage impacted for 
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either farmed or forested wetlands.  Total FCUs lost for each function are determined by 
summing the FCUs lost from conversion and hydrologic impacts within each reach. 
 

 
Table 2.  Wetland acres impacted for each plan for the Yazoo Backwater Project.  Numbers in parentheses 
represent wetland acres lost.  All other values represent a net gain of wetland acres above the baseline acreage 
shown. 

Reach 1 Reach 2 Reach 3 Reach 4 Total for all Reaches 
Plan 

Forested Farmed Forested Farmed Forested Farmed Forested Farmed Forested Farmed 
Overall Total 

Baseline 15,658 5,592 2,160 5,684 14,106 1,587 3,210 535 35,134 13,398 48,532 

Plan 1 0 0 0 0 0 0 0 0 0 0 0 

Plan 2 0 0 0 0 0 0 0 0 0 0 0 

Plan 3 (2,365) (845) (516) (1,358) (2,790) (314) (567) (94) (6,238) (2,610) (8,848) 

Plan 4 220 78 (284) (748) (1,017) (114) (163) (27) (1,244) (811) (2,055) 

Plan 5 986 352 (117) (308) (64) (7) 15 2 819 39 858 

Plan 6 (2,365) (845) (516) (1,358) (2,790) (314) (567) (94) (6,238) (2,610) (8,848) 

Plan 7 220 78 (284) (748) (1,017) (114) (163) (27) (1,244) (811) (2,055) 

Plan 8 986 352 (117) (308) (64) (7) 15 2 819 39 858 

Plan 9 (1,025) (366) (232) (612) (992) (112) (275) (46) (2,524) (1,135) (3,659) 

Plan 10 1,561 558 0 0 785 88 130 22 2,476 667 3,143 

Plan 11 2,329 832 167 439 1,738 195 307 51 4,540 1,517 6,057 

Plan 12 (1,025) (366) (232) (612) (992) (112) (275) (46) (2,524) (1,135) (3,659) 

Plan 13 1,561 558 0 0 785 88 130 22 2,476 667 3,143 

Plan 14 2,329 832 167 439 1,738 195 307 51 4,540 1,517 6,057 

Plan 15 (2,538) (906) (580) (1,527) (3,174) (357) (633) (105) (6,924) (2,896) (9,820) 

Plan 16 48 17 (348) (917) (1,400) (158) (229) (38) (1,930) (1,096) (3,025) 

Plan 17 783 280 (182) (480) (451) (51) (52) (9) 98 (259) (161) 

Plan 18 (2,538) (906) (580) (1,527) (3,174) (357) (633) (105) (6,924) (2,896) (9,820) 

Plan 19 48 17 (348) (917) (1,400) (158) (229) (38) (1,930) (1,096) (3,025) 

Plan 20 783 280 (182) (480) (451) (51) (52) (9) 98 (259) (161) 

Plan 21 (1,090) (389) (251) (660) (1,082) (122) (295) (49) (2,719) (1,220) (3,939) 

Plan 22 1,496 534 (18) (49) 694 78 108 18 2,280 582 2,862 

Plan 23 2,264 808 148 390 1,647 185 286 48 4,345 1,431 5,776 

Plan 24 (1,090) (389) (251) (660) (1,082) (122) (295) (49) (2,719) (1,220) (3,939) 

Plan 25 1,496 534 (18) (49) 694 78 108 18 2,280 582 2,862 

Plan 26 2,264 808 148 390 1,647 185 286 48 4,345 1,431 5,776 

Plan 27 (3,101) (1,108) (698) (1,836) (3,793) (427) (749) (125) (8,341) (3,495) (11,836) 

Plan 28 (3,731) (1,332) (828) (2,179) (4,424) (498) (865) (144) (9,848) (4,153) (14,001) 

Plan 29(H) * (2,040) (723) (689) (1,828) (819) (89) 755 132 (2,793) (2,508) (5,301) 

Plan 29(C) *   (400) (2,013)   (300) (336) (700) (2,349) (3,049) 

Plan 29 (H&C) * (2,040) (723) (1,089) (3,841) (819) (89) 455 (204) (3,493) (4,857) (8,350) 

Plan 30 (3,101) (1,108) (698) (1,836) (3,793) (427) (749) (125) (8,341) (3,495) (11,836) 

Plan 31 2,402 858 (197) (518) (226) (25) 70 12 2,049 327 2,376 

Plan 32 (1,172) (418) (256) (675) (1,183) (133) (304) (51) (2,915) (1,277) (4,191) 

Plan 33 (77) (28) (22) (58) (102) (12) (25) (4) (227) (101) (328) 

Plan 34 2,487 888 185 488 1,303 147 1,048 175 5,023 1,697 6,720 

Plan 35 1,861 665 48 127 1,620 182 162 27 3,691 1,000 4,691 

 *  H = Hydrologic impacts;  C = Conversion (fill) impacts 
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 Mitigation acreage was determined by dividing the total FCUs lost by the total FCI of the 
desired mitigation wetland acreage.  This simple mathematical operation caused the FCI in both 
the numerator and denominator to cancel out leaving acres as the result.  This method provided 
an objective approach for determination of mitigation acreage based on the anticipated magnitude 
of project impacts. 
 
 Forested wetlands within the alluvial floodplains of the Lower Mississippi River delta 
were assessed for the following wetland functions: short- and long-term water storage, sediment 
detention, nutrient and dissolved substance removal, on-site erosion control, and export of 
organic carbon to downstream aquatic ecosystems (Taylor, Cardamone, and Mitsch 1990).  The 
degree to which existing forested wetlands and farmed wetlands perform these functions is 
related to the degree that hydrology has been altered in the past.  Generally, farmed wetlands in 
delta areas have greater hydrologic alteration than forested wetlands.  The proposed plans will 
alter the hydrology and land use, and modify the capacity of forested wetlands and farmed 
wetlands to perform these wetland functions. 
 
 Certain assumptions were made during the evaluation of project impacts which affect 
how the FCI values were determined.  Those assumptions are: 

1) Deposition of fill is expected to remove wetland hydrology, soils, and vegetation. 
2) All farmed wetlands have been altered in the past to improve conveyance of water off 

of farmed land. 
 
 Wetland functions evaluated in this study include: 1) short-term water storage, 2) long-
term water storage, 3) sediment detention, 4) on-site erosion control, 5) nutrient and dissolved 
substance removal, and 6) organic carbon export. 
 
SHORT-TERM WATER STORAGE 
 
 Short-term water storage (STWS) is the ability of wetlands to store water during flood 
events.  Short-term water storage protects downstream areas from flooding by attenuating and/or 
delaying flood peaks (Carter et al. 1979; Wharton et al. 1982).  The amount of flood protection 
provided is a function of the amount of water that can be stored by the wetland and the duration 
that floodwaters stay on the wetland (Adamus et al. 1991; Taylor, Cardamone, and Mitsch 1990). 
Both forested and farmed wetlands in the project area provide short-term water storage by 
providing space for water storage and friction or roughness which delays the downstream 
movement of floodwater. 
 
 Calculations of the FCI values for short-term water storage (FCISTWS) within the study 
area were made using storage index values.  Storage index is the relative ability of a wetland to 
receive water from overbank and/or backwater flooding.  Forested and farmed wetlands were 
assigned index values according to their capacity to receive water on a per-acre basis of wetland 
area.  Forested wetlands were assigned a storage index value of 1.0 because they are not filled or 
leveed and have a higher roughness coefficient than farmed wetlands (Taylor, Cardamone, and 
Mitsch 1990; Shen and Julien 1993).  Farmed wetlands were assigned a Storage Index of 0.9, 
only slightly less than the forested wetlands.  An area that has been cleared of all trees could be 
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expected to hold a larger volume of water than the same area with its forests still in tact.  
However, because farmed wetlands may contain fill and be partially contained by channel 
excavation material piles/levees, which would adversely affect their ability to receive flood 
water, a slightly lower Storage Index value was assigned to farmed wetlands in the project area. 
 

Using the following formula, FCISTWS values were calculated to be 1.0 for forested 
wetlands and 0.9 for farmed wetlands.   
 

FCISTWS = SI 
 
LONG-TERM WATER STORAGE 
 
 Long-term water storage (LTWS) is the ability of wetlands to store water in depressions 
between flood events.  Long-term water storage is a function of the capacity of the wetland to 
receive water during overbank and/or backwater flooding events, and the topographic character 
of the floodplain (Taylor, Cardamone, and Mitsch 1990).  Bottomland hardwood forests (BLHW) 
provide long-term water storage because they contain oxbows, sloughs and swales that have 
surface hydrologic connections with the river (Mitsch and Gosselink 1986).  The long-term water 
storage function is important for detention of sediment and for the removal of dissolved 
substances from floodwater. 
 
 The FCI (FCILTWS) for this function is the product of the Storage Index (SI) and the 
Ponding Index (PI).  The SI is a measure of the ability of the wetland to receive overbank and/or 
backwater flooding.  The PI is an estimate of the ability of the wetland to retain floodwater in 
topographic depressions. 
 
 Forested wetlands were assigned a PI value of 1.0 because they have a high capacity for 
storage of floodwater.  Forested wetlands generally contain fewer drainage ditches, levees, and 
less fill than farmed wetlands.  Farmed wetlands are projected to have a PI of 0.5 because of 
increased floodwater conveyance.  Using the following formula, FCILTWS values were calculated 
to be 1.0 for forested wetlands and 0.45 for farmed wetlands. 
 

FCILTWS = SI x PI 
 
SEDIMENT DETENTION 
 
 Sediment detention (SD) is the ability of a wetland area to remove suspended organic and 
inorganic material from floodwaters as they flow over the wetland surface.  The capacity of the 
wetland to remove suspended sediment is related to the ability of the wetland to receive 
floodwater (Storage Index - SI) and the ability of the wetland to slow the movement of water 
(Roughness Index - RI) across the wetland (Scott et al. 1990).  Forested wetlands within the YBP 
area have the capacity to detain sediments in floodwaters because the wetland roughness reduces 
flow velocity and the energy required to maintain particles in suspension is decreased.  Farmed 
wetlands have a lower capacity for sediment removal because they have a lower capacity to store 
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water and less ability to slow water velocity than forested wetlands.  The FCI (FCISD) for this 
function is the product of the SI and RI. 
 

The roughness index is calculated using the Manning's n roughness coefficient values as 
found in Chow (1959).  The 0.12 value assigned to forested wetlands is assumed to be the 
maximum (optimum) Manning's n value that occurs within the project area.  Roughness index 
values were then calculated using the formula:  
 

Roughness Index = Manning's nFo / Manning's nFo, and Manning's nFarm / Manning's nFo 
                   Where:  

Manning's nFo = .12 (forested) 
Manning's nFarm = .035 (farmed) 

 
Roughness index values were then calculated to be 1.0 for forested wetlands and 0.29 for farmed 
wetlands.  Using the following formula, FCISD values were calculated to be 1.0 for forested 
wetlands and 0.26 for farmed wetlands. 
 

FCISD = SI x RI 
 
ON-SITE EROSION CONTROL 
 
 On-site erosion control (OSEC) is the capacity of a wetland to reduce shoreline loss and 
bank erosion resulting from kinetic forces of moving water.  The dense, shallow root systems and 
large volume of surface vegetation of forested wetlands within the YBP area serve to reduce the 
kinetic energy of flowing water and bind soil particles (Bailey and Copeland 1961; Wharton et al. 
1982; Scott et al. 1990). 
 
 The FCI (FCIOSEC) for this function is the product of SI, PI, RI, and the Disturbance Index 
(DI).  The disturbance index is most closely related to the level of human activity that has 
occurred within the wetland.  Increased disturbance results in reduced root biomass, removal of 
litter, and reduction in surface roughness (Scott et al. 1990).  Increased disturbance reduces the 
ability of the wetland to provide on-site erosion control.  Forested wetlands within the project 
area were assigned a disturbance index value of 0.67.  Farmed wetlands were assigned a value of 
0.33.  Because most BLHW in the project area have experienced some degree of impact, no 1.0 
values were assigned.   
 

Using the following formula, FCIOSEC values were calculated to be 0.67 for forested 
wetlands and 0.04 for farmed wetlands. 
 

FCIOSEC = SI x PI x RI x DI 
 
NUTRIENT AND DISSOLVED SUBSTANCE REMOVAL  
 
 Nutrient and dissolved substance removal (NDSR) is the capacity of a wetland to remove 
dissolved compounds by plant assimilation, sediment absorption, or transformation of inorganic 
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nitrogen into gaseous forms which escape into the atmosphere (Blood 1980; Kuenzler at al. 
1980).  Persistent, woody vegetation of forested wetlands provides for long-term removal of 
nutrients from the sediment and ultimately the water (Lowrance, Todd, and Asmussen 1984).  
Nutrients are retained in the sediments by adsorption on clay micelles and may be released into 
solution depending upon the nutrient concentration gradient between the sediment and overlying 
water (Kadlec and Kadlec 1979; Fisher, Carlson and Barber 1982; Nichols 1983).  Greater 
primary productivity requires greater nutrient assimilation to maintain assimilatory enzymes.  
Forested wetlands provided litter surface area for the biochemical conversions of inorganic 
nitrogen. 
 
 The FCI (FCINDSR) for this function is a product of the SI, PI, primary productivity index 
(PPI), and surface area index (SAI).  The PPI ranks the primary productivity of forested and 
farmed wetlands (Taylor, Cardamone, and Mitsch 1990).  PPI values for forested and farmed 
wetlands were 1.0 and 0.67 respectively. 
 
 The SAI is the relative litter surface area available for important inorganic nitrogen 
transformations to take place.  SAI values for forested and farmed wetlands were 0.67 and 0.33, 
respectively. 
 

Using the following formula, FCINDSR values were calculated to be 0.67 for forested 
wetlands and 0.10 for farmed wetlands. 
 

FCINDSR = SI x PI x PPI x SAI 
 
ORGANIC CARBON EXPORT 
 
 Organic carbon export (OCE) is the capacity of wetlands to transfer the degradation 
products of primary productivity to downstream aquatic ecosystems by floodwater transport 
(Taylor, Cardamone, and Mitsch 1990).  Exported organic carbon is an important energy source 
for aquatic food webs (de la Cruz 1979; Taylor, Cardamone, and Mitsch 1990).  Many 
invertebrate aquatic organisms rely entirely upon particulate organic matter as an energy source 
(de la Cruz 1979).  Dissolved organic carbon is used primarily by microorganisms which form 
the basis of aquatic food webs (Correll 1978).  BLHW are important sources of organic carbon 
because the fluctuating hydrologic regime permits export of organic carbon from decaying litter 
(de la Cruz 1979). 
 
 The FCI (FCIOCE) for organic carbon export is a function of the SI and PPI.  The PPI 
provides information on the amount of carbon produced by the vegetation, and the SI provides 
information on the capacity of the floodwaters to enter the system and flush organic carbon to 
downstream aquatic ecosystems. 
 

Using the following formula, FCIOCE values were calculated to be 1.0 for forested 
wetlands and 0.60 for farmed wetlands. 
 

FCIOCE = SI x PPI 
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PART III:  RESULTS AND DISCUSSION 
 

Most of the plans considered would have a hydrologic impact on wetlands in the project 
area.  Plan 29, the levee construction plan, would have both hydrologic impacts and conversion 
(fill) impacts.  That is, there would be an alteration of the hydrology of the project area so that 
fewer wetland acres are flooded, and there would be some filling of wetland acreage so that it is 
converted to non-wetland acreage.  Plans 1 and 2 would have no hydrologic or conversion 
impacts.  The other plans would impact the wetland hydrology and would have conversion 
impacts at the pump site.  Conversion impacts from the pump site are addressed in the 
Supplemental Environmental Impact Statement.  Some of the plans would actually increase the 
number of acres of wetland habitat.  In Table 2 the loss of wetland acres are shown in 
parentheses.  All the other values represent an increase in wetland acreage.  These values were 
calculated using the baseline (existing) wetland acreage data and projected losses/gains in 
wetland acreage data provided by CEMVK. 
 
FUNCTIONAL CAPACITY INDICES 
 
 The types of wetlands and their functions are fairly uniform throughout the project area.  
Because of the uniformity of wetland function, all forested wetlands within the study area were 
assigned the same index values for ponding, roughness, storage, disturbance, surface area, and 
primary productivity.  Likewise for all farmed wetlands in the study area, appropriate values were 
assigned for each parameter and were consistent for all reaches.  The use of these parameters in 
determining the Functional Capacity Index (FCI) for each of the 6 functions is explained in the 
methods section of this report.  Table 3 below summarizes the FCI values for impacts to farmed 
and forested wetlands for all 4 reaches. 
 
 

Table 3.  Functional Capacity Index (FCI) values for Forested (Fo) and 
Farmed (Farm) Wetlands for all 7 functions. 
 
Function FCIFo FCIFarm FCIAA 
STWS 1.0 0.90 0.08 
LTWS 1.0 0.45 0.44 
SD 1.0 0.26 0.59 
OSEC 0.67 0.04 0.50 
NDSR 0.67 0.10 0.46 
OCE 1.0 0.60 0.32 

 
 
 FCIAA (Table 3) is the average annualized Functional Capacity Index for mitigation 
acreage.  It assumes a linear recovery of full functional capacity of acquired mitigation lands over 
a 20-year period.  These values, which are used in calculating both mitigation acreages and 
reforestation benefits of non-structural measures, are more fully explained in Part IV of this 
document. 
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FUNCTIONAL CAPACITY UNITS 
 
 Functional capacity units (FCU) were calculated for each wetland function by multiplying 
the FCI value (Table 3) and the associated impacted wetland acreage for either farmed or forested 
wetlands from Table 2.  For plan 29 which has both hydrologic and conversion impacts in two 
reaches, the total FCU impacted is equal to the sum of FCUs impacted for both hydrologic and 
conversion impacts.  Tables showing the calculations of FCUs impacted for each plan in all four 
reaches are found in Tables A1-A4 at the end of this Appendix. 
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PART IV:  MITIGATION FOR PROJECT IMPACTS 
 
 The Council on Environmental Quality (CEQ) defines mitigation as: avoiding impacts, 
minimizing impacts, rectifying impacts, reducing or eliminating impacts over time, and 
compensating for impacts (40 CFR 1508.20).  The types of mitigation outlined by CEQ are 
applicable to both the Corps of Engineers’ regulatory functions (as specified in the Clean Water 
Act, Section 404(b)(1) Guidelines) and all CE water resource project activities.  The 1990 
Memorandum of Agreement (MOA) between the Department of the Army and the 
Environmental Protection Agency (see attachments 3 and 4) states that for all practical purposes, 
“the five types of mitigation can be combined to form three general types: avoidance, 
minimization and compensatory mitigation.” 
 
AVOIDANCE 
 
 Avoidance requires consideration of practicable plans to circumvent wetland impacts.  
Because flood control projects are water-associated activities, all wetland impacts cannot be 
avoided. 
 
MINIMIZATION 
 
 Minimization of project impacts includes levee realignment, siting of borrow areas, and 
modified pump operation to minimize impacts to wetlands. 
 
COMPENSATION 
 
 Compensatory mitigation is addressed after completing efforts to avoid and minimize 
impacts.  The MOA recommends that mitigation be at a 1-to-1 functional replacement.  
Therefore, high value forested wetlands cannot be replaced 1-for-1 with lower value farmed 
wetlands.  Conversely, replacement of lower value farmed wetlands with higher value forested 
wetlands may result in a ratio of less than 1-for-1. 
 
 The procedure used to evaluate project impacts upon wetlands within the project area 
expresses wetland functions in terms of functional capacity units that can be used for 
determination of mitigation acreage.  Negative project impacts upon the capacity of a wetland to 
perform a function are expressed as a reduction in the FCI.  When the FCI is multiplied by the 
acreage impacted, FCUs are derived.  Projected loss in FCUs can then be used to determine the 
compensatory mitigation acreage.   
 
 Acreage to compensate for a loss in wetland function may vary with function.  A range of 
mitigation acres was determined.  No attempt was made to determine the relative importance of 
the six wetland functions in the study area.  Therefore, the recommended mitigation acreage 
represents the average acreage required to mitigate for all the impacted functions. 
 
 For this project, it is assumed that the target for mitigation will be forested wetlands.  
However, the land purchased for mitigation of wetland losses will most likely be farmed 
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wetlands that will then be reforested with bottomland hardwoods.  Functional capacity will not 
be restored immediately, however, but will increase with time as the reforested area develops into 
a mature forest community.  Therefore, the FCI used to determine mitigation acreage was 
annualized over 50 years even though this land is expected to exist in perpetuity.  The average 
annualized FCI (FCIAA found in Table 3) assumes a full recovery of functional value for 
reforested wetlands over 20 years.   
 
REFORESTATION FEATURE 
 
 Seventeen of the plans have a proposed reforestation feature.  The feature involves the 
reforestation of agricultural lands below a given elevation for the purpose of providing 
nonstructural flood damage reduction.  The proposed reforestation acreages (based on average 
annual acres) are found in Table 4.  The FCUs attributed to these acres are calculated in Table 5 
and are based on the same 3 assumptions made when calculating the FCIAA.  The assumptions 
are: 1) the acreage to be acquired for the reforestation is frequently flooded agricultural land 
which will be planted with forest vegetation and allowed to grow and develop into mature 
forested wetland habitat; 2) the development of a mature forested wetland habitat is expected to 
take approximately 20 years; and 3) that the project life for which the FCU is calculated is 50 
years even though the wetlands are to remain in perpetuity.  The fact that the FCUs will not be 
maximized until approximately 20 years into the project life is factored into the calculations for 
FCUs. 
 

Calculations of the FCU for the reforestation acres were similar to the calculations for the 
impacted acres.  The number of reforestation acres was multiplied by the FCI values for farmed 
wetlands to get reforestation FCU values.  
 
CALCULATION OF MITIGATION ACREAGE 
 
 To determine the number of mitgation acres required for each of the plans being 
considered, the FCU value for the impacted acres was added to the reforestation FCU value to 
get a net change in FCU.  If there was a net loss of FCU, the resulting number was then divided 
by the total FCIAA to get the net acreage required for mitigation.  Calculations of mitigation 
acreages for those plans with a net loss of FCU are found in Table 5.   
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Table 4.  Average Annual Reforestation Acres. 

Plans 
Reach 1 Reach 2 Reach 3 Reach 4 Total 

Baseline 0 0 0 0 0 
Plan 1 0 0 0 0 0 
Plan 2 9,786 9,208 3,174 10,434 32,602 
Plan 3 0 0 0 0 0 
Plan 4 0 0 0 0 0 
Plan 5 0 0 0 0 0 
Plan 6 8,308 7,009 2,546 8,592 26,455 
Plan 7 9,924 7,997 2,945 9,904 30,770 
Plan 8 10,402 8,709 3,159 10,428 32,698 
Plan 9 0 0 0 0 0 
Plan 10 0 0 0 0 0 
Plan 11 0 0 0 0 0 
Plan 12 9,146 8,217 2,951 9,542 29,856 
Plan 13 10,762 9,208 3,350 10,855 34,175 
Plan 14 11,242 9,918 3,565 11,432 36,157 
Plan 15 0 0 0 0 0 
Plan 16 0 0 0 0 0 
Plan 17 0 0 0 0 0 
Plan 18 8,200 6,734 2,460 8,378 25,772 
Plan 19 9,816 7,804 2,859 9,690 30,169 
Plan 20 10,276 8,431 3,072 10,265 32,044 
Plan 21 0 0 0 0 0 
Plan 22 0 0 0 0 0 
Plan 23 0 0 0 0 0 
Plan 24 9,105 8,140 2,930 9,474 29,649 
Plan 25 10,721 9,130 3,330 10,787 33,968 
Plan 26 11,201 9,840 3,544 11,363 35,948 
Plan 27 0 0 0 0 0 
Plan 28 0 0 0 0 0 
Plan 29 0 0 0 0 0 
Plan 30 0 0 0 0 0 
Plan 31 0 0 0 0 0 
Plan 32 9,054 8,115 2,908 9,447 29,524 
Plan 33 9,738 9,114 3,151 10,352 32,355 
Plan 34 11,341 9,998 3,467 13,839 38,645 
Plan 35 10,949 9,413 3,538 10,961 34,861 

 
 
 
SUMMARY OF FCU CALCULATIONS 
 
 Of the 35 plans considered, 23 are projected to cause either no net loss of wetland 
functional value, or would result in an increase in wetland functional value (based on hydrologic 
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change) and would therefore require no mitigation to offset wetland losses.  The remaining 12 
plans would cause a loss of wetland functional value.   
 
 The 12 plans, 2, 3, 9, 15-17, 21 and 26-31, would result in a net loss of wetland FCUs and 
would require the purchase of mitigation acreage to compensate for the loss of wetlands.  The 
mitigation acreages calculated range from 37 acres for plan 17, to 26,102 acres for plan 28.  See 
Table 5 for a summary of FCUs impacted, reforestation FCUs, net change in FCU, and the 
resulting mitigation acreage requirements. 
 
 
POTENTIAL OPTIONS FOR MITIGATION 
 
 Restoration should involve the reforestation of existing farmed wetlands with flood-
tolerant hardwood species that produce mast for wildlife.  Successful mitigation will require that 
the acquired sites have the similar hydrology as the lands impacted.  Previous reforestation 
efforts in the region have shown that a 100% survival rate across all species is not necessary to 
produce a functioning BLHW wetland area.   
 
 Use of containerized seedlings would improve survival during inundation (Humphrey, 
Kleiss, and Williams 1993; Humphrey, Williams, and Kleiss 1994).  If possible, mitigation sites 
should connect with existing BLHW to reduce forest fragmentation and improve wildlife habitat. 
It is suggested that a long-term monitoring program be established to verify the return of wetland 
functions.  
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Table 5.  Wetland Resource Impact Summary for the Yazoo Backwater Reformulation Study. 

Plans 
Impacted Acres Total Impacted 

FCU 
Reforestation 

Acres 
Total Reforestation 

FCU Total FCU change Total FCU / 
Total FCIAA 

Mitigation Acres 
Required 

Plan 1 0 0 0 0 0 0  
Plan 2 0 0 32,602 77,919 77,919 32,602  
Plan 3 (8,848) (39,468) 0 0 (39,468) (16,514) 16,514 
Plan 4 (2,055) (8,557) 0 0 (8,557) (3,581) 3,581 
Plan 5 858 4,467 0 0 4,467 1,869   
Plan 6 (8,848) (39,468) 26,455 63,227 23,759 9,941  
Plan 7 (2,055) (8,557) 30,770 73,540 64,983 27,189  
Plan 8 858 4,467 32,698 78,148 82,615 34,567  
Plan 9 (3,659) (16,153) 0 0 (16,153) (6,759) 6,759 
Plan 10 3,143 14,795 0 0 14,795 6,190  
Plan 11 6,057 27,825 0 0 27,825 11,642  
Plan 12 (3,659) (16,153) 29,856 71,356 55,203 23,097  
Plan 13 3,143 14,795 34,175 81,678 96,473 40,365  
Plan 14 6,057 27,825 36,157 86,415 114,240 47,799  
Plan 15 (9,820) (43,808) 0 0 (43,808) (18,330) 18,330 
Plan 16 (3,025) (12,891) 0 0 (12,891) (5,394) 5,394 
Plan 17 (161) (89) 0 0 (89) (37) 37 
Plan 18 (9,820) (43,808) 25,772 61,595 17,787 7,442  
Plan 19 (3,025) (12,891) 30,169 72,104 59,213 24,775  
Plan 20 (161) (89) 32,044 76,585 76,496 32,007  
Plan 21 (3,939) (17,395) 0 0 (17,395) (7,278) 7,278 
Plan 22 2,862 13,549 0 0 13,549 5,669  
Plan 23 5,776 26,578 0 0 26,578 11,121  
Plan 24 (3,939) (17,395) 29,649 70,861 53,466 22,371  
Plan 25 2,862 13,549 33,968 81,184 94,733 39,637  
Plan 26 5,776 26,578 35,948 85,916 112,494 47,069  
Plan 27 (11,836) (52,787) 0 0 (52,787) (22,087) 22,087 
Plan 28 (14,001) (62,384) 0 0 (62,384) (26,102) 26,102 
Plan 29  (8,350) (30,096) 0 0 (30,096) (12,592) 12,592 
Plan 30 (11,836) (52,787) 0 0 (52,787) (22,087) 22,087 
Plan 31 2,376 11,713 0 0 11,713 4,901  
Plan 32 (4,191) (18,575) 29,524 70,562 51,987 21,752  
Plan 33 (328) (1,451) 32,355 77,328 72,878 31,748  
Plan 34 6,720 30,824 38,645 92,362 123,186 51,542  
Plan 35 4,691 22,072 34,861 83,318 105,389 44,096  
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Table A1.  Total FCU impacted in Reach 1 (Hydrologic impacts only) for farmed and forested wetlands.  Numbers in parentheses represent FCU lost.  All 
other values represent a gain of wetland function. 

Functions STWS LTWS SD OSEC NDSR OCE Total 

Plans Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed 
Overall 
Total 

FCI 1.0 0.9 1.0 0.45 1.0 0.26 0.67 0.043 0.67 0.0995 1.0 0.603    

Plan 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 3 (2,364.9) (760.1) (2,364.9) (380.1) (2,364.9) (219.6) (1,584.5) (36.3) (1,584.5) (84.0) (2,364.9) (509.3) (12,628.5) (1,989.5) (14,617.9) 

Plan 4 219.5 70.6 219.5 35.3 219.5 20.4 147.1 3.4 147.1 7.8 219.5 47.3 1,172.2 184.7 1,356.9 

Plan 5 985.6 316.8 985.6 158.4 985.6 91.5 660.4 15.1 660.4 35.0 985.6 212.3 5,263.1 829.1 6,092.2 

Plan 6 (2,364.9) (760.1) (2,364.9) (380.1) (2,364.9) (219.6) (1,584.5) (36.3) (1,584.5) (84.0) (2,364.9) (509.3) (12,628.5) (1,989.5) (14,617.9) 

Plan 7 219.5 70.6 219.5 35.3 219.5 20.4 147.1 3.4 147.1 7.8 219.5 47.3 1,172.2 184.7 1,356.9 

Plan 8 985.6 316.8 985.6 158.4 985.6 91.5 660.4 15.1 660.4 35.0 985.6 212.3 5,263.1 829.1 6,092.2 

Plan 9 (1,024.8) (329.4) (1,024.8) (164.7) (1,024.8) (95.2) (686.6) (15.7) (686.6) (36.4) (1,024.8) (220.7) (5,472.4) (862.1) (6,334.5) 

Plan 10 1,561.3 501.8 1,561.3 250.9 1,561.3 145.0 1,046.1 24.0 1,046.1 55.5 1,561.3 336.2 8,337.2 1,313.4 9,650.7 

Plan 11 2,329.0 748.6 2,329.0 374.3 2,329.0 216.3 1,560.5 35.8 1,560.5 82.8 2,329.0 501.6 12,437.1 1,959.3 14,396.4 

Plan 12 (1,024.8) (329.4) (1,024.8) (164.7) (1,024.8) (95.2) (686.6) (15.7) (686.6) (36.4) (1,024.8) (220.7) (5,472.4) (862.1) (6,334.5) 

Plan 13 1,561.3 501.8 1,561.3 250.9 1,561.3 145.0 1,046.1 24.0 1,046.1 55.5 1,561.3 336.2 8,337.2 1,313.4 9,650.7 

Plan 14 2,329.0 748.6 2,329.0 374.3 2,329.0 216.3 1,560.5 35.8 1,560.5 82.8 2,329.0 501.6 12,437.1 1,959.3 14,396.4 

Plan 15 (2,537.9) (815.8) (2,537.9) (407.9) (2,537.9) (235.7) (1,700.4) (39.0) (1,700.4) (90.2) (2,537.9) (546.6) (13,552.5) (2,135.0) (15,687.5) 

Plan 16 47.6 15.3 47.6 7.7 47.6 4.4 31.9 0.7 31.9 1.7 47.6 10.3 254.2 40.0 294.2 

Plan 17 783.4 251.8 783.4 125.9 783.4 72.7 524.9 12.0 524.9 27.8 783.4 168.7 4,183.6 659.1 4,842.6 

Plan 18 (2,537.9) (815.8) (2,537.9) (407.9) (2,537.9) (235.7) (1,700.4) (39.0) (1,700.4) (90.2) (2,537.9) (546.6) (13,552.5) (2,135.0) (15,687.5) 

Plan 19 47.6 15.3 47.6 7.7 47.6 4.4 31.9 0.7 31.9 1.7 47.6 10.3 254.2 40.0 294.2 

Plan 20 783.4 251.8 783.4 125.9 783.4 72.7 524.9 12.0 524.9 27.8 783.4 168.7 4,183.6 659.1 4,842.6 

Plan 21 (1,090.3) (350.5) (1,090.3) (175.2) (1,090.3) (101.2) (730.5) (16.7) (730.5) (38.7) (1,090.3) (234.8) (5,822.3) (917.2) (6,739.5) 

Plan 22 1,495.8 480.8 1,495.8 240.4 1,495.8 138.9 1,002.2 23.0 1,002.2 53.2 1,495.8 322.1 7,987.4 1,258.3 9,245.7 

Plan 23 2,263.5 727.6 2,263.5 363.8 2,263.5 210.2 1,516.6 34.8 1,516.6 80.4 2,263.5 487.5 12,087.2 1,904.2 13,991.4 

Plan 24 (1,090.3) (350.5) (1,090.3) (175.2) (1,090.3) (101.2) (730.5) (16.7) (730.5) (38.7) (1,090.3) (234.8) (5,822.3) (917.2) (6,739.5) 

Plan 25 1,495.8 480.8 1,495.8 240.4 1,495.8 138.9 1,002.2 23.0 1,002.2 53.2 1,495.8 322.1 7,987.4 1,258.3 9,245.7 

Plan 26 2,263.5 727.6 2,263.5 363.8 2,263.5 210.2 1,516.6 34.8 1,516.6 80.4 2,263.5 487.5 12,087.2 1,904.2 13,991.4 

Plan 27 (3,101.3) (996.8) (3,101.3) (498.4) (3,101.3) (288.0) (2,077.9) (47.6) (2,077.9) (110.2) (3,101.3) (667.9) (16,560.8) (2,609.0) (19,169.8) 

Plan 28 (3,730.7) (1,199.2) (3,730.7) (599.6) (3,730.7) (346.4) (2,499.6) (57.3) (2,499.6) (132.6) (3,730.7) (803.4) (19,922.0) (3,138.5) (23,060.5) 

Plan 29(H) (2,040.0) (650.7) (2,040.0) (325.4) (2,040.0) (188.0) (1,366.8) (31.1) (1,366.8) (71.9) (2,040.0) (436.0) (10,893.6) (1,703.0) (12,596.6) 

Plan 30 (3,101.3) (996.8) (3,101.3) (498.4) (3,101.3) (288.0) (2,077.9) (47.6) (2,077.9) (110.2) (3,101.3) (667.9) (16,560.8) (2,609.0) (19,169.8) 

Plan 31 2,402.4 772.2 2,402.4 386.1 2,402.4 223.1 1,609.6 36.9 1,609.6 85.4 2,402.4 517.4 12,828.8 2,021.0 14,849.8 

Plan 32 (1,171.5) (376.6) (1,171.5) (188.3) (1,171.5) (108.8) (784.9) (18.0) (784.9) (41.6) (1,171.5) (252.3) (6,255.9) (985.5) (7,241.5) 

Plan 33 (77.3) (24.8) (77.3) (12.4) (77.3) (7.2) (51.8) (1.2) (51.8) (2.7) (77.3) (16.6) (412.7) (65.0) (477.7) 

Plan 34 2,487.0 799.4 2,487.0 399.7 2,487.0 230.9 1,666.3 38.2 1,666.3 88.4 2,487.0 535.6 13,280.4 2,092.2 15,372.5 

Plan 35 1,860.9 598.1 1,860.9 299.1 1,860.9 172.8 1,246.8 28.6 1,246.8 66.1 1,860.9 400.8 9,937.1 1,565.5 11,502.6 
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Table A2.  Total FCU impacted in Reach 2 (Hydrologic (H) and Conversion (C) impacts) for farmed and forested wetlands.  Numbers in parentheses 
represent FCU lost.  All other values represent a gain of wetland function. 

Functions STWS LTWS SD OSEC NDSR OCE Total 

Plans Forested Farmed Forested Farmed Forested Farmed Forested Farmed Forested Farmed Forested Farmed Forested Farmed 
Overall 
Total  

FCI 1.0 0.9 1.0 0.45 1.0 0.26 0.67 0.043 0.67 0.0995 1.0 0.603    

Plan 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 3 (515.9) (1,221.8) (515.9) (610.9) (515.9) (353.0) (345.6) (58.4) (345.6) (135.1) (515.9) (818.6) (2,754.6) (3,197.6) (5,952.2) 

Plan 4 (284.1) (672.8) (284.1) (336.4) (284.1) (194.4) (190.3) (32.1) (190.3) (74.4) (284.1) (450.7) (1,516.8) (1,760.7) (3,277.6) 

Plan 5 (117.0) (277.2) (117.0) (138.6) (117.0) (80.1) (78.4) (13.2) (78.4) (30.6) (117.0) (185.7) (625.0) (725.5) (1,350.5) 

Plan 6 (515.9) (1,221.8) (515.9) (610.9) (515.9) (353.0) (345.6) (58.4) (345.6) (135.1) (515.9) (818.6) (2,754.6) (3,197.6) (5,952.2) 

Plan 7 (284.1) (672.8) (284.1) (336.4) (284.1) (194.4) (190.3) (32.1) (190.3) (74.4) (284.1) (450.7) (1,516.8) (1,760.7) (3,277.6) 

Plan 8 (117.0) (277.2) (117.0) (138.6) (117.0) (80.1) (78.4) (13.2) (78.4) (30.6) (117.0) (185.7) (625.0) (725.5) (1,350.5) 

Plan 9 (232.4) (550.4) (232.4) (275.2) (232.4) (159.0) (155.7) (26.3) (155.7) (60.8) (232.4) (368.7) (1,240.9) (1,440.4) (2,681.2) 

Plan 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 11 166.6 394.7 166.6 197.3 166.6 114.0 111.6 18.9 111.6 43.6 166.6 264.4 889.8 1,032.9 1,922.7 

Plan 12 (232.4) (550.4) (232.4) (275.2) (232.4) (159.0) (155.7) (26.3) (155.7) (60.8) (232.4) (368.7) (1,240.9) (1,440.4) (2,681.2) 

Plan 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 14 166.6 394.7 166.6 197.3 166.6 114.0 111.6 18.9 111.6 43.6 166.6 264.4 889.8 1,032.9 1,922.7 

Plan 15 (580.3) (1,374.3) (580.3) (687.2) (580.3) (397.0) (388.8) (65.7) (388.8) (151.9) (580.3) (920.8) (3,098.6) (3,596.8) (6,695.4) 

Plan 16 (348.5) (825.3) (348.5) (412.7) (348.5) (238.4) (233.5) (39.4) (233.5) (91.2) (348.5) (553.0) (1,860.8) (2,160.0) (4,020.8) 

Plan 17 (182.2) (431.6) (182.2) (215.8) (182.2) (124.7) (122.1) (20.6) (122.1) (47.7) (182.2) (289.1) (973.0) (1,129.5) (2,102.5) 

Plan 18 (580.3) (1,374.3) (580.3) (687.2) (580.3) (397.0) (388.8) (65.7) (388.8) (151.9) (580.3) (920.8) (3,098.6) (3,596.8) (6,695.4) 

Plan 19 (348.5) (825.3) (348.5) (412.7) (348.5) (238.4) (233.5) (39.4) (233.5) (91.2) (348.5) (553.0) (1,860.8) (2,160.0) (4,020.8) 

Plan 20 (182.2) (431.6) (182.2) (215.8) (182.2) (124.7) (122.1) (20.6) (122.1) (47.7) (182.2) (289.1) (973.0) (1,129.5) (2,102.5) 

Plan 21 (250.6) (593.6) (250.6) (296.8) (250.6) (171.5) (167.9) (28.4) (167.9) (65.6) (250.6) (397.7) (1,338.3) (1,553.5) (2,891.7) 

Plan 22 (18.4) (43.7) (18.4) (21.8) (18.4) (12.6) (12.3) (2.1) (12.3) (4.8) (18.4) (29.2) (98.4) (114.2) (212.7) 

Plan 23 148.2 351.0 148.2 175.5 148.2 101.4 99.3 16.8 99.3 38.8 148.2 235.2 791.4 918.6 1,710.0 

Plan 24 (250.6) (593.6) (250.6) (296.8) (250.6) (171.5) (167.9) (28.4) (167.9) (65.6) (250.6) (397.7) (1,338.3) (1,553.5) (2,891.7) 

Plan 25 (18.4) (43.7) (18.4) (21.8) (18.4) (12.6) (12.3) (2.1) (12.3) (4.8) (18.4) (29.2) (98.4) (114.2) (212.7) 

Plan 26 148.2 351.0 148.2 175.5 148.2 101.4 99.3 16.8 99.3 38.8 148.2 235.2 791.4 918.6 1,710.0 

Plan 27 (697.7) (1,652.4) (697.7) (826.2) (697.7) (477.4) (467.4) (78.9) (467.4) (182.7) (697.7) (1,107.1) (3,725.6) (4,324.7) (8,050.3) 

Plan 28 (827.8) (1,960.7) (827.8) (980.3) (827.8) (566.4) (554.6) (93.7) (554.6) (216.8) (827.8) (1,313.6) (4,420.6) (5,131.5) (9,552.1) 

Plan 29(H) (689.0) (1,645.2) (689.0) (822.6) (689.0) (475.3) (461.6) (78.6) (461.6) (181.9) (689.0) (1,102.3) (3,679.3) (4,305.9) (7,985.1) 

Plan 29(C) (400.0) (1,811.7) (400.0) (905.9) (400.0) (523.4) (268.0) (86.6) (268.0) (200.3) (400.0) (1,213.8) (2,136.0) (4,741.6) (6,877.6) 

Plan 30 (697.7) (1,652.4) (697.7) (826.2) (697.7) (477.4) (467.4) (78.9) (467.4) (182.7) (697.7) (1,107.1) (3,725.6) (4,324.7) (8,050.3) 

Plan 31 (196.7) (465.8) (196.7) (232.9) (196.7) (134.6) (131.8) (22.3) (131.8) (51.5) (196.7) (312.1) (1,050.1) (1,219.0) (2,269.1) 

Plan 32 (256.3) (607.1) (256.3) (303.5) (256.3) (175.4) (171.7) (29.0) (171.7) (67.1) (256.3) (406.7) (1,368.7) (1,588.8) (2,957.5) 

Plan 33 (22.0) (52.2) (22.0) (26.1) (22.0) (15.1) (14.8) (2.5) (14.8) (5.8) (22.0) (35.0) (117.7) (136.6) (254.3) 

Plan 34 185.3 438.8 185.3 219.4 185.3 126.8 124.1 21.0 124.1 48.5 185.3 294.0 989.2 1,148.3 2,137.5 

Plan 35 48.1 113.9 48.1 56.9 48.1 32.9 32.2 5.4 32.2 12.6 48.1 76.3 256.7 298.0 554.7 
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Table A3.  Total FCU impacted in Reach 3 (Hydrologic impacts only) for farmed and forested wetlands.  Numbers in parentheses represent FCU lost.  All other 
values represent a gain of wetland function. 

Functions STWS LTWS SD OSEC NDSR OCE Total 

Plans Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed 
Overall Total 

FCI 1.0 0.9 1.0 0.45 1.0 0.26 0.67 0.043 0.67 0.0995 1.0 0.603    

Plan 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 3 (2,790.4) (282.5) (2,790.4) (141.3) (2,790.4) (91.0) (1,869.6) (13.5) (1,869.6) (31.2) (2,790.4) (189.3) (14,900.7) (748.9) (15,649.6) 

Plan 4 (1,016.8) (103.0) (1,016.8) (51.5) (1,016.8) (33.2) (681.3) (4.9) (681.3) (11.4) (1,016.8) (69.0) (5,429.7) (272.9) (5,702.6) 

Plan 5 (64.0) (6.5) (64.0) (3.2) (64.0) (2.1) (42.9) (0.3) (42.9) (0.7) (64.0) (4.3) (341.8) (17.2) (358.9) 

Plan 6 (2,790.4) (282.5) (2,790.4) (141.3) (2,790.4) (91.0) (1,869.6) (13.5) (1,869.6) (31.2) (2,790.4) (189.3) (14,900.7) (748.9) (15,649.6) 

Plan 7 (1,016.8) (103.0) (1,016.8) (51.5) (1,016.8) (33.2) (681.3) (4.9) (681.3) (11.4) (1,016.8) (69.0) (5,429.7) (272.9) (5,702.6) 

Plan 8 (64.0) (6.5) (64.0) (3.2) (64.0) (2.1) (42.9) (0.3) (42.9) (0.7) (64.0) (4.3) (341.8) (17.2) (358.9) 

Plan 9 (992.0) (100.4) (992.0) (50.2) (992.0) (32.4) (664.6) (4.8) (664.6) (11.1) (992.0) (67.3) (5,297.3) (266.2) (5,563.5) 

Plan 10 784.8 79.5 784.8 39.7 784.8 25.6 525.8 3.8 525.8 8.8 784.8 53.2 4,190.8 210.6 4,401.4 

Plan 11 1,737.6 175.9 1,737.6 88.0 1,737.6 56.7 1,164.2 8.4 1,164.2 19.5 1,737.6 117.9 9,278.8 466.3 9,745.1 

Plan 12 (992.0) (100.4) (992.0) (50.2) (992.0) (32.4) (664.6) (4.8) (664.6) (11.1) (992.0) (67.3) (5,297.3) (266.2) (5,563.5) 

Plan 13 784.8 79.5 784.8 39.7 784.8 25.6 525.8 3.8 525.8 8.8 784.8 53.2 4,190.8 210.6 4,401.4 

Plan 14 1,737.6 175.9 1,737.6 88.0 1,737.6 56.7 1,164.2 8.4 1,164.2 19.5 1,737.6 117.9 9,278.8 466.3 9,745.1 

Plan 15 (3,173.6) (321.3) (3,173.6) (160.7) (3,173.6) (103.5) (2,126.3) (15.4) (2,126.3) (35.5) (3,173.6) (215.3) (16,947.0) (851.7) (17,798.7) 

Plan 16 (1,400.0) (141.8) (1,400.0) (70.9) (1,400.0) (45.7) (938.0) (6.8) (938.0) (15.7) (1,400.0) (95.0) (7,476.0) (375.7) (7,851.7) 

Plan 17 (451.2) (45.7) (451.2) (22.8) (451.2) (14.7) (302.3) (2.2) (302.3) (5.1) (451.2) (30.6) (2,409.4) (121.1) (2,530.5) 

Plan 18 (3,173.6) (321.3) (3,173.6) (160.7) (3,173.6) (103.5) (2,126.3) (15.4) (2,126.3) (35.5) (3,173.6) (215.3) (16,947.0) (851.7) (17,798.7) 

Plan 19 (1,400.0) (141.8) (1,400.0) (70.9) (1,400.0) (45.7) (938.0) (6.8) (938.0) (15.7) (1,400.0) (95.0) (7,476.0) (375.7) (7,851.7) 

Plan 20 (451.2) (45.7) (451.2) (22.8) (451.2) (14.7) (302.3) (2.2) (302.3) (5.1) (451.2) (30.6) (2,409.4) (121.1) (2,530.5) 

Plan 21 (1,082.4) (109.6) (1,082.4) (54.8) (1,082.4) (35.3) (725.2) (5.2) (725.2) (12.1) (1,082.4) (73.4) (5,780.0) (290.5) (6,070.5) 

Plan 22 694.4 70.3 694.4 35.2 694.4 22.7 465.2 3.4 465.2 7.8 694.4 47.1 3,708.1 186.4 3,894.5 

Plan 23 1,647.2 166.8 1,647.2 83.4 1,647.2 53.7 1,103.6 8.0 1,103.6 18.4 1,647.2 111.7 8,796.0 442.1 9,238.1 

Plan 24 (1,082.4) (109.6) (1,082.4) (54.8) (1,082.4) (35.3) (725.2) (5.2) (725.2) (12.1) (1,082.4) (73.4) (5,780.0) (290.5) (6,070.5) 

Plan 25 694.4 70.3 694.4 35.2 694.4 22.7 465.2 3.4 465.2 7.8 694.4 47.1 3,708.1 186.4 3,894.5 

Plan 26 1,647.2 166.8 1,647.2 83.4 1,647.2 53.7 1,103.6 8.0 1,103.6 18.4 1,647.2 111.7 8,796.0 442.1 9,238.1 

Plan 27 (3,792.8) (384.0) (3,792.8) (192.0) (3,792.8) (123.7) (2,541.2) (18.3) (2,541.2) (42.5) (3,792.8) (257.3) (20,253.6) (1,017.9) (21,271.4) 

Plan 28 (4,424.0) (447.9) (4,424.0) (224.0) (4,424.0) (144.3) (2,964.1) (21.4) (2,964.1) (49.5) (4,424.0) (300.1) (23,624.2) (1,187.3) (24,811.4) 

Plan 29(H) (819.0) (80.1) (819.0) (40.1) (819.0) (25.8) (548.7) (3.8) (548.7) (8.9) (819.0) (53.7) (4,373.5) (212.3) (4,585.8) 

Plan 30 (3,792.8) (384.0) (3,792.8) (192.0) (3,792.8) (123.7) (2,541.2) (18.3) (2,541.2) (42.5) (3,792.8) (257.3) (20,253.6) (1,017.9) (21,271.4) 

Plan 31 (226.4) (22.9) (226.4) (11.5) (226.4) (7.4) (151.7) (1.1) (151.7) (2.5) (226.4) (15.4) (1,209.0) (60.8) (1,269.7) 

Plan 32 (1,183.2) (119.8) (1,183.2) (59.9) (1,183.2) (38.6) (792.7) (5.7) (792.7) (13.2) (1,183.2) (80.3) (6,318.3) (317.5) (6,635.8) 

Plan 33 (102.4) (10.4) (102.4) (5.2) (102.4) (3.3) (68.6) (0.5) (68.6) (1.1) (102.4) (6.9) (546.8) (27.5) (574.3) 

Plan 34 1,303.2 131.9 1,303.2 66.0 1,303.2 42.5 873.1 6.3 873.1 14.6 1,303.2 88.4 6,959.1 349.7 7,308.8 

Plan 35 1,620.0 164.0 1,620.0 82.0 1,620.0 52.9 1,085.4 7.8 1,085.4 18.1 1,620.0 109.9 8,650.8 434.8 9,085.6 
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Table A4.  Total FCU impacted in Reach 4 (Hydrologic (H) and Conversion (C) impacts) for farmed and forested wetlands.  Numbers in parentheses represent 
FCU lost.  All other values represent a gain of wetland function. 

Functions STWS LTWS SD OSEC NDSR OCE Total 

Plans Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed Forested  Farmed 
Overall 
Total  

FCI 1.0 0.9 1.0 0.45 1.0 0.26 0.67 0.043 0.67 0.0995 1.0 0.603    

Plan 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plan 3 (566.6) (85.0) (566.6) (42.5) (566.6) (24.6) (379.6) (4.1) (379.6) (9.4) (566.6) (56.9) (3,025.9) (222.5) (3,248.3) 

Plan 4 (163.0) (24.4) (163.0) (12.2) (163.0) (7.1) (109.2) (1.2) (109.2) (2.7) (163.0) (16.4) (870.2) (64.0) (934.2) 

Plan 5 14.6 2.2 14.6 1.1 14.6 0.6 9.8 0.1 9.8 0.2 14.6 1.5 78.2 5.7 83.9 

Plan 6 (566.6) (85.0) (566.6) (42.5) (566.6) (24.6) (379.6) (4.1) (379.6) (9.4) (566.6) (56.9) (3,025.9) (222.5) (3,248.3) 

Plan 7 (163.0) (24.4) (163.0) (12.2) (163.0) (7.1) (109.2) (1.2) (109.2) (2.7) (163.0) (16.4) (870.2) (64.0) (934.2) 

Plan 8 14.6 2.2 14.6 1.1 14.6 0.6 9.8 0.1 9.8 0.2 14.6 1.5 78.2 5.7 83.9 

Plan 9 (274.6) (41.2) (274.6) (20.6) (274.6) (11.9) (184.0) (2.0) (184.0) (4.6) (274.6) (27.6) (1,466.2) (107.8) (1,573.9) 

Plan 10 129.6 19.4 129.6 9.7 129.6 5.6 86.8 0.9 86.8 2.1 129.6 13.0 692.1 50.9 742.9 

Plan 11 307.2 46.1 307.2 23.0 307.2 13.3 205.8 2.2 205.8 5.1 307.2 30.9 1,640.4 120.6 1,761.0 

Plan 12 (274.6) (41.2) (274.6) (20.6) (274.6) (11.9) (184.0) (2.0) (184.0) (4.6) (274.6) (27.6) (1,466.2) (107.8) (1,573.9) 

Plan 13 129.6 19.4 129.6 9.7 129.6 5.6 86.8 0.9 86.8 2.1 129.6 13.0 692.1 50.9 742.9 

Plan 14 307.2 46.1 307.2 23.0 307.2 13.3 205.8 2.2 205.8 5.1 307.2 30.9 1,640.4 120.6 1,761.0 

Plan 15 (632.6) (94.9) (632.6) (47.4) (632.6) (27.4) (423.9) (4.5) (423.9) (10.5) (632.6) (63.6) (3,378.3) (248.4) (3,626.7) 

Plan 16 (229.0) (34.3) (229.0) (17.2) (229.0) (9.9) (153.4) (1.6) (153.4) (3.8) (229.0) (23.0) (1,222.6) (89.9) (1,312.5) 

Plan 17 (52.1) (7.8) (52.1) (3.9) (52.1) (2.3) (34.9) (0.4) (34.9) (0.9) (52.1) (5.2) (278.1) (20.4) (298.6) 

Plan 18 (632.6) (94.9) (632.6) (47.4) (632.6) (27.4) (423.9) (4.5) (423.9) (10.5) (632.6) (63.6) (3,378.3) (248.4) (3,626.7) 

Plan 19 (229.0) (34.3) (229.0) (17.2) (229.0) (9.9) (153.4) (1.6) (153.4) (3.8) (229.0) (23.0) (1,222.6) (89.9) (1,312.5) 

Plan 20 (52.1) (7.8) (52.1) (3.9) (52.1) (2.3) (34.9) (0.4) (34.9) (0.9) (52.1) (5.2) (278.1) (20.4) (298.6) 

Plan 21 (295.4) (44.3) (295.4) (22.2) (295.4) (12.8) (197.9) (2.1) (197.9) (4.9) (295.4) (29.7) (1,577.6) (116.0) (1,693.6) 

Plan 22 108.5 16.3 108.5 8.1 108.5 4.7 72.7 0.8 72.7 1.8 108.5 10.9 579.3 42.6 621.9 

Plan 23 285.8 42.9 285.8 21.4 285.8 12.4 191.5 2.0 191.5 4.7 285.8 28.7 1,526.4 112.2 1,638.6 

Plan 24 (295.4) (44.3) (295.4) (22.2) (295.4) (12.8) (197.9) (2.1) (197.9) (4.9) (295.4) (29.7) (1,577.6) (116.0) (1,693.6) 

Plan 25 108.5 16.3 108.5 8.1 108.5 4.7 72.7 0.8 72.7 1.8 108.5 10.9 579.3 42.6 621.9 

Plan 26 285.8 42.9 285.8 21.4 285.8 12.4 191.5 2.0 191.5 4.7 285.8 28.7 1,526.4 112.2 1,638.6 

Plan 27 (749.3) (112.4) (749.3) (56.2) (749.3) (32.5) (502.0) (5.4) (502.0) (12.4) (749.3) (75.3) (4,001.2) (294.2) (4,295.3) 

Plan 28 (865.2) (129.8) (865.2) (64.9) (865.2) (37.5) (579.7) (6.2) (579.7) (14.3) (865.2) (87.0) (4,620.2) (339.7) (4,959.8) 

Plan 29(H) 755.0 118.8 755.0 59.4 755.0 34.3 505.9 5.7 505.9 13.1 755.0 79.6 4,031.7 310.9 4,342.6 

Plan 29(C) (300.0) (302.4) (300.0) (151.2) (300.0) (87.4) (201.0) (14.4) (201.0) (33.4) (300.0) (202.6) (1,602.0) (791.4) (2,393.4) 

Plan 30 (749.3) (112.4) (749.3) (56.2) (749.3) (32.5) (502.0) (5.4) (502.0) (12.4) (749.3) (75.3) (4,001.2) (294.2) (4,295.3) 

Plan 31 70.1 10.5 70.1 5.3 70.1 3.0 47.0 0.5 47.0 1.2 70.1 7.0 374.2 27.5 401.7 

Plan 32 (303.6) (45.5) (303.6) (22.8) (303.6) (13.2) (203.4) (2.2) (203.4) (5.0) (303.6) (30.5) (1,621.2) (119.2) (1,740.4) 

Plan 33 (25.2) (3.8) (25.2) (1.9) (25.2) (1.1) (16.9) (0.2) (16.9) (0.4) (25.2) (2.5) (134.6) (9.9) (144.5) 

Plan 34 1,047.6 157.1 1,047.6 78.6 1,047.6 45.4 701.9 7.5 701.9 17.4 1,047.6 105.3 5,594.2 411.3 6,005.5 

Plan 35 162.0 24.3 162.0 12.2 162.0 7.0 108.5 1.2 108.5 2.7 162.0 16.3 865.1 63.6 928.7 
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