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Clarence Cannon Site Visit 

April 19, 2011 

Attendees: Jason Wilson (USFWS), Candy Chambers (USFWS), Donovan Henry (USACE), Amanda Oliver 
(USACE), and Kat McCain (USACE) 

Purpose:  To discuss findings from VE Workshop and to discuss possible alternatives/features to meet 
objectives of the project (improve habitat).  

Meeting Notes: 

- VE Study - Donovan provided an update of the VE study status. 
- Proposed New Habitat - Refuge staff provided a map showing proposed acreages of semi 

permanent water, seasonally flooded areas, wet prairie and forest.  The map also displayed old 
meanders which staff desired to restore.  Interestingly, these meanders seemed to flow in un-
expected directions.  This is what they would like to see at CCNWR.   

- Existing Spillway/Flood Frequency - Based on spillway height (+31.5 LD 24 gage) and future 
flood projections, there is a good possibility that the spillway will be overtopped this year.  If the 
spillway is overtopped, this will be the fourth year in a row that the spillway has overtopped and 
CCNWR has flooded.   

- Proposed Setback - One of the major problems at the refuge is lack of connectivity.  Jason 
would like to see a setback which would re-connect the water bodies in the unmanaged unit to 
the river.  Original setback discussions included degrading the whole southeastern corner of the 
levee.  To avoid impacts to the landowners on the south bank of Bryants Creek, only parts of the 
levee may be degraded.  There was a brief discussion about the cultural sites which are located 
along the proposed setback location.  COE will discuss with their cultural section to determine if 
the setback could affect these sites. 

- Existing Water Management Plan – staff provided a first draft of water management plan.  
Jason indicated that in a perfect year the refuge would flood as a whole with water moving into 
the low elevation areas.  As water levels slowly rise, water would feather out (begin to cover 
new ground following the contours of the site).  

- Existing Pump Station - Water is pumped on and off CCNWR at different times throughout the 
year based on management/maintenance needs.  In 2010, pumped all year.  Jason provided info 
on gallons of ag diesel used per year: FY 08 - 2,455, FY 09 - 2,015, and FY 10 - 5,207.  The high 
diesel usage in FY 10 was caused by pumping out throughout the summer of 2010.  Pumping 
was used to remove seep water from the interior of the site caused by high river levels. 

- Existing Mississippi Water Control Structure - This structure was installed to drain the area after 
an overtopping flood.  It cannot drain the entire area (Crane Pond, Raybourn Slough) because 
there are too many deep pockets of water.  However, at one time Crane Pond was dried out and 
farmed. 

- Future Desired Water Management - The future desired time for flooding and dewatering 
would be 4 - 6 week to drain or flood the entire refuge.  Dewatering after flood is more 
important.  Would love to be able to flood entire refuge at once… lower areas would naturally 
flood first and then “feather” out.   

Main Theme for Project = CONNECTIVITY of flow and of habitats 

Potential Features 

1) Setback Options 
a. No Setback 
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b. Setback to high ridge on western side of the Riverside Unit This setback would utilize the 
existing road when feasible.  The setback could be used for the Goose Pasture Hunting 
Club road easement.  Moving the road easement would allow more units to be 
connected in the interior.  The high ground in 6A and F4 near the north end of the site is 
a good location for the setback to go through. 

c. Partial setback (just the northern section) 
2) Reconnect old scours/backwaters in SE corner 
3) Degrade SE corner of Mississippi River berm to allow back flooding and flow into that area 

a. Cannot impact cabins to the south 
b. Cannot cause additional sediment in Bryant’s Creek 

4) Connecting Units 
5) Dredge Meanders 
6) Pump Station Location possibilities –  

a. Ramsey Creek at north end of GTR7: A pump station at the top of Ramsey Creek would 
reconnect flow.  However, the creek goes dry.  Placing a well at this location would not 
provide enough water and well water has a different chemical composition from river 
water. 

b. Along road between Buttonbush and Heron Pond - Depending on setback location this 
pump station would be located at the river or on the setback.  If on the setback, water 
could flow through the old sloughs and Crane Pond to the pump station.  It would then 
move through an interior channel to a two way diversion structure that can direct flow 
into one of the two meanders proposed for restoration.  The upper meander would 
connect to GTR.  At the south end of the GTR, a new water control structure would 
allow pump station water to move into the units to the west of the GTR.  There is 
concern that this would cause sediment to drop out in Crane Pond and the sloughs.  
Alternatively large pipes could connect the pump station to the river or the site interior.  
At this location along the river, there is an old concrete culvert and homesteads. 

c. At northeast corner Ken Dalrymple suggested that this area of the Mississippi may be 
shallow with a lot of sediment deposition.  More research needs to be done to 
determine if this is feasible 

d. Along Bryants Creek:  This location would be able to tie into existing conveyance 
channels.   

 



 
 

USACE | Coordination Appendix B B-5 
 

 



 
 

USACE | Coordination Appendix B B-6 
 

 



 
 

USACE | Coordination Appendix B B-7 
 

 



 
 

USACE | Coordination Appendix B B-8 
 

 

  



 
 

USACE | Coordination Appendix B B-9 
 

Clarence Cannon Site Visit 
May 31, 2011 

 
Attendees: Jason Wilson (USFWS), Amanda Oliver (USACE), Kat McCain (USACE), Kip Runyon (USACE), and Mick 
Hanan (USFWS) 
 
Purpose:   
• Discuss berm locations throughout CCNWR 
• Take pictures of berms proposed for removal to better characterize existing conditions, 
• Determine current flooding conditions and when the site may be dry for LiDAR acquisition and cultural survey,  
• Determine depth in Ramsey Creek to determine pump station feasibility, and 
• Determine fisheries composition within permanent water bodies (Crane Pond and Raybourn Slough). 
 
Due Outs: 

1. Scan CCNWR annual reports and provide original and electronic copies back to CCNWR staff. 
2. Continue to coordinate with CCNWR staff to determine when water levels are low enough for cultural and 

elevation surveys. 
 
Meeting Notes: 
We met at the CCNWR office.  All attendees toured the site to observe and photograph conditions to provide 
information for the elevation survey, verify that the USACE berm map was correct, and photograph berms 
proposed for removal.  
  
Observations 
• MSU 7 was flooded 18 - 24” higher than normal for this time of year.   
• The road leading to the observation platform was flooded.   
• The southern berm which flanks the ditch between MSU 8 and Goose Pasture continues along Crane Pond all 

the way down to Raybourn Slough.  Its exact location is unknown. 
• There is no berm between F3 and MSU8 
• There is no berm between WM1 and F2 
• There is a double berm between GTR9 and Supply Pond. 
• There is a double berm between 25 and 14. 
• There is no berm on the east side of Rabbit Ears.   
• There is a double berm on either side of Crane Pond. 
• There are forested spoil piles on either side of the ditch which runs through the middle of Big Pond. 
• There is high ground around the display pond possibly from the excavation to create the pond. 
• Mick and Jason felt that seep water comes in through Crane Pond. 
• At the Heron Pond Pump Station location there is a culvert going through the levee.  On the riverside, there is 

an old homestead and a borrow pit with a culvert leading out of it. 
• The plan, prior to the current river rise, was to have all of CCNWR dry by the end of June.  With the current 

river rise, may be dry by mid-July if water goes down.  Otherwise will likely use Crisafulli Pump to dry the area 
unit by unit. 

 
In the afternoon, we attempt to obtain depth information for Ramsey Creek.  The road leading to the Hamburg 
boat ramp was flooded.  No other boat ramp was near enough.  We returned to CCNWR and launched the boat 
into the ditch between F4 and MSU 10 at the road.  Growing in each berm flanking the ditch were pin oak, 
abundant persimmon (including saplings), silver maple, and pecan.  The ditch, pond and slough were lined with 
button bush, and had abundant duck weed.  We drove the boat all the way to the water control structure in the 
Mississippi River berm, the lower end of Raybourn Slough.  We collected water quality data and sampled the fish 
community using daytime electrofishing in the pool around the water control structure.  We also collected water 
quality and sampled the fish community in Crane Pond.  This information will be used for the habitat benefits 
analysis and project monitoring. 
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Clarence Cannon PDT Meeting 
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Clarence Cannon PDT Meeting 

December 12, 2011 

Attendees: Ray Kopsky (Hydrologist), John Osterhage (Civil Engineer), Tim Eagen (GIS), Donovan Henry 
(PM), Kat McCain (Environmental Planner) 

Purpose:  To discuss how to move forward in the absence of collecting new elevation data and to discuss 
the use of existing elevation data 

Tim shared that we have SAS elevation (1998-2001) collected for Clarence Cannon NWR.  And the 
purpose of this data originally was for use in planning.  Its accuracy is 15 feet horizontal and 4 feet 
vertical (Class 1).  Tim thinks it would be good enough for planning.  John and Ray need to see the data 
to see if it is “good enough” since they’ll be the ones designing project features to meet the need of 
better water management.  Using this data will have high risk and uncertainty until newer more 
accurate data is collected.  However, we do not have the funds to acquire LiDAR (plus timing of data 
collection is problematic since for LiDAR you need no leaves and no snow, but during that time CCNWR 
floods the area for waterfowl ).  Tim will send SAS data to Ray and John for them to look over and see if 
it is “good enough” for planning.   Another option will be possibly “redneck LiDAR” to get the data we 
need in certain areas.  

We also need to survey existing structures so the engineers can determine the existing capacity. John 
would also like to survey existing ditches.   

After meeting, Kat discussed LiDAR with Frank Nelson (Missouri Department of Conservation) and there 
is a potential to get LiDAR flown within the next year with the MO Grand Project.   

Due Outs: 

1) Tim will send SAS data to Ray (in ARC) and John (in microstation) by COB 16 December 2011 
2) Kat will send project feature descriptions and most recent maps to Ray and John 
3) Ray and John will look over the data and determine what else they’ll need  by COB 30 December 

2011 
4) Once John and Ray have reviewed the data they will determine if they need a site visit  (shoot 

for mid-to-late January) 
5) Kat will send Redneck LiDAR info to Tim  
6) Kat will send email to Jim Barnes to get cultural write-up from his pedestrian survey 
7) Kat will talk with Nate Richards about habitat models 
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Clarence Cannon HREP site visit 
April 23, 2012 

Attendees: Kat McCain (Corps), Donovan Henry (Corps), Jason Wilson (USFWS), Candy Chambers (USFWS), Mick 
Hanan (USFWS) 
Purpose: To discuss and obtain values to use for the existing conditions in WHAG and AHAG models 
WHAG – Existing Conditions for Moist Soil Units: 
Q4. Fall winter water conditions: nearly annually predictable baring unusual flood events 
Q5. Fall-winter flood condition: assuming uncontrolled flood; existing conditions unaffected 
Q6. Water depth: most of the year for moist soil units 
Q7. Water depth: May-June is drawdown, end of June 50-75%; answered for by the end of June; Early May starts 
drawdowns 
Q8. Water depth: in August <25% 
Q9. Permanent water entire year: MSU has no permanent water; all semi-permanent wetlands; Supply pond will 
keep water some years; Big Pond sometimes has water year-round 
Q10. % emergent vegetation: MSUs are dry; category 4 (<25%) 
Q11. Woody vegetation: <10% for MSUs 
Q12. Emergent vegetation coverage:  For MSUs, with management of disking will have more open areas; 
dependent on time of year; overall right now (May 2012) ~90%; assumed when the area refuge is flooded (75-90%) 
Q13. Cattail and bulrush: 10-25%; assuming river bulrush (nuisance) is included.  MSU1 and 2, Goose Pasture, Big 
Pond has it; other units not so much; if we can get water off we’d get less; which is what we want 
Q15. Wetland edge: <10% because of existing levees…MSU adjacent to BLH is limited; A little bit in multiple units, 
but overall still low 
Q16. Water regime: By August 1st <25%; want to maintain with project; with project during flood we want to be 
able to get water off 
Q17. Important food plant coverage: 25-50%; with the project want higher due to RCG and other nuisance species 
(swamp smartweed, river bulrush, spikerush) 
Q18. Plant diversity: within each unit >7; may be dominated by 1-2 species; wet prairie plantings would increase 
diversity, reduce dominance 
Q19. Persistent emergent and woody veg: >50% except in areas where disking occurs; assuming during winter 
when snow is packing down vegetation (river bulrush stays erect); depends on usage and water depth… flooding 
deeper would mean less veg 
Q20. Substrate-surface water interspersion: most units have 1 large connected body of water; will not change with 
project 
Q21. Percent open water: right around 25% depending on disking; with the project may have more open water 
since larger areas to drain 
Q22. Winter water depth: average 8 inches 
Q23. Sedge canopy coverage: 1-25%; with the project would like higher 
Q24. Wetland substrate: muddy 
Q25. Percent soil waterlogged substrate May-June: 75-90% 
Q26. Percent exposed substrate: In May, starting to drawdown; 1-4” is areas we disked the year before; 50%; will 
not change with project 
AHAG: Existing conditions for Crane Pond, Buttonbush Pond, Heron Pond, Rabourn Slough 

- Looked over spreadsheet, did not change any values entered by the Corps (Based on field data collected) 
Other Discussion Items: 

- Setback road location; USFWS okay with it being at the toe or on top of setback; either location would still 
provide access to the northern neighbor 

- Discussed the Heron Pond pump station and southern pump station locations.  USFWS liked the idea of 
the southern pump station more and more.  The Heron Pond Pump station would dissect the setback area 
via the delivery channel, and could only be used as a pump-in during high water (Since the area would be 
flooded during high water) 

- In terms of setback with degrade, USFWS expressed concern with cabins/houses located along Bryants 
Creek… want to make sure these will not be impacted with the back-flooding into the refuge 
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Clarence Cannon NWR HREP Habitat Model Workshop 

June 5, 2012 

Attendees: Kat McCain (USACE), Donovan Henry (USACE), Jason Wilson (USWFS), Candy Chambers (USFWS), Mick 
Hanan (USFWS), Matt Mangan (USFWS), Mike Flaspohler (MDC), Ken Dalrymple (USFWS) 
Purpose: To complete the habitat evaluation models for AHAG and WHAG 
GENERAL DISCUSSION: 

- Proposed South Pump Station has to have a large capacity to drain MSUs 
- Setback  = all forest plantings, convert fallow fields/ag areas to forest.  Plantings requires setback 
- Reed Canary Grass in MSU 7… getting better.  The natural sheet flow is helping.  Wildlife responding well 

to large unit.  Last year most birds on site, but 50% of the birds were located in MSU7, which is 1/3 of the 
refuge. Get data from Mick 

- In MSU7 management is moving towards control of woody encroachment rather than invasive species.  
- In MSU7, diverse flow = diverse plants = diverse food source = more birds 
- Overall, 1993 flood killed most of the oaks out.  The remaining large hardmast trees are pecans, which are 

more hardy species.   In the NE unmanaged forest area some pin oaks, but limited regeneration.  For 
future tree plantings, might want to consider Overcup Oak since the along the Illinois River this species is 
being successful in recent plantings effort.  Other species to plant to consider: Nuttle Oak and Cypress 

- For exterior berm degrade, degrade lowest as possible.   
AHAG DISCUSSION/ASSUMPTIONS to QUESTIONS 
1A. With dredging temp should decrease; with setback temp should decrease; without temp should get warmer; 
For base temps selected based on professional judgment; june/july =hot 
1B. Assuming 10% reduction in acreage every 10 years. DUE OUT CALCULATE ACREAGE REDUCTION 
 DUE OUT = revisit acres of permanent waters 
1C. Fish kills occur in July-September; stay the same with setback; dredging would provide overwintering habitat 
2A-2C. NTUs >40 = can’t grow vegetation.  No change with or without project 
7. Aquatic vegetation = emergent and some SAV 
8. If no flood = slow rise 
9. With project = microtopography 
11. With project = spring and fall connected = 50% 
12. Increase movement due to flood pulses.  LOTIC, omit 
16. Not sure if this referred to on-site or off-site.  Answered for on-site 
17. LOTIC ONLY, omit 
18. Conductivity.  If stagnant would increase conductivity = bad, FWOP would get higher.  Talked with Donovan this 
doesn’t happen.  No change with project 
19. DUE OUT – get data from RAY 
WHAG – FORESTED 

- Mallard doesn’t get much benefit 
- No setback = no tree plantings; re-write in DPR 
- Overtopping neighbors is not a concern 

3. Without project % decrease; will lose through time, <10% in year 50.  With project setback, maintain and slight 
increase.  With setback + plantings… count all trees (not just hardmast) >75% 
4.  Assumption:  most years = >75% of time predictable in spring and fall.  FWOP= no fall flood.  No difference 
between alternatives 
 Number of days overtopped in the fall… get from RAY.  1 of 3 vs. most years.   
5. Food plant = food unaffected across all alternatives 
6.  With setback, will increase. DUE OUT look at number of years inundated 
12. FWP = will increase.  Setback only and setback+plantings = same 
14. >200 acres across all 
15. >75% across all 
17.  FWOP stay the same.  FWP same 
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18. FWOP, may drop to lowest category.  FWP >7 
27. 0 across all 
28. omit 
35. Setback + plantings Year 1 = 3; Years 5-50 = 4 
36.  61 acres of 398.  Year 50 water gone 75%.  With setback + dredging = maintain 61 acres. With setback only 
may need to change. DUE CALCULATE! 
37. DUE OUT  CALCULATE WIDTH.  1 FWOP, FWP year 25 category 2 
38.  FWP+plantings Baseline = 3, Year 1 = 4, Year 5 = 4, Year 25, 3, Year 50=2 
LOOK AT CROPLAN WHAG 
39.  Cottonwoods and maples…. Composition may change but overall height would stay the same 
41. No comments 
43. FWOP same as #36.  FWP 14% (61 of 398) 
47.  No change <25%. Water bodies +_ river within 660 feet. DUE OUT CALCULATE! 
WHAG NON-FORESTED WETLAND 
Southern setback area need to run as CROPLAND WHAG 
Rabbit ears = BLH 
Little Rabbit Ears = add to cropland 

1. No change 
2. No change 
3. ‘With setback/planting increase, look at BLH WHAG 
4. Pump station will change 
5. No change on alternatives without pump station. Seepage can impact (Setback would alleviate).  Inability 

to move water (pump station could improve).  Uncontrolled flood, too deep = fall.  Answered question as 
if the impacts of the spring/summer flood impacts food availability during fall flood.  1 unaffected for all…. 
Tie to #17.   

6. Gain with berm removals, pump station >90%.  4” bad indicator.  Refuge staff okay with <4” of water 
7. Main benefit from pump station.  Berm removal would improve.  Setback would decrease seepage 
8. At this time, barely putting water on.  REVISIT HISTORIC SLOUGHS IF NEEDED 
9. <25% for all 
10. Permanent water assumed as perennials (cattail, Coccineum) around permanent water. No change.  
11. MSUs only 
12. Not 100% due to management activities.  Disking = no veg. Better control with all 3 features 
13. Better is less 
14. Berm removal benefit, 100 acres average size 
15. With setback/plantings  increase 
16. <25% same across 
17. No comments 
18. >7 across the board FWP.  FWOP may become dominant 
19. Bulrush and cattail stay erect… you want grasses that fall over.  Pump station main driver.  Setback would 

decrease seepage.  Berm removals increase water movement 
20. Existing 1-3 few pools.  Berm removals = interspersed microtopography 
21. No change 
22. No change 
23. Benefit with larger units… berm removals, pump station, and seepage are all drivers 
24. 1 for all 
25. May-june still wet.  Pump station and berm removals main drivers 
26. 10-25% 
49. DUE OUT CALCULATE PREDICTABILITY.  Existing 1-3, FWP more predictable 
50. Outside refuge = no change 
51. >1 
52 no comments.  
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Clarence Cannon National Wildlife Refuge HREP Site Visit 

November 13, 2012 

Attendees: Jason Wilson (USFWS), Brian Markert, Greg Dyn, Greg Bertoglio, Caroline Williams, Steve 
Johnson, Kory Hannah, Kat McCain 

Purpose: Orient PDT to the site 

The meeting started with introductions and Jason provided a brief overview of the project area.   

The PDT discussed project status and planning assumptions: 

• Assuming borrow will be from on-site. 
• Hydraulic modeling will provide the information needed to size the new structures. 
• Need to clarify terminology in report when talking about berm removals. – Kat will take care of 

changing terminology to degrade throughout document. 
• O&M Costs.  USFWS is currently being tasked to keep detailed O&M costs, but this data will not 

be available until FY14.  In terms of this project, the PDT will assume that with the project O&M 
costs will go done because less infrastructure/berms to maintain.   Jason did share that the 
majority of staff time is spent on maintenance currently, and not on wildlife management.  

• Once the PDT determines the amount of borrow needed to construct the setback, Jason will 
have a better idea on where to locate borrow areas. 

• For planning, the PDT is assuming that the existing berm material is suitable material for setback 
construction. 

• Excavated berm material not used for setback construction will be disposed of onsite per agreed 
upon methods with the sponsor.  

• Western border levee… cooperative agreement with Annada Levee District (non-federal levee). 
Proposed features will have no net change to existing western levee protection. 

• USFWS will share bird count numbers with Kat. Kat will incorporate abundance #s into DPR as 
needed. 

• Habitat Management Plan has been finalized. Jason will share with Kat.   

 

After the discussion in the office, the PDT went out to the field and observed the pump station, the 
exterior berm, the spillway, the location of the proposed Heron Pond Pump Station, and the proposed 
setback locations. 
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Clarence Cannon NWR Sponsor Meeting  
1/23/2013 – CCNWR Site Visit 

• Current Pump Station and Performance 
o Current pump setup could use some more capacity under flood conditions. 
o Management target would be drain floodwaters  <40 days  
o Flood events problematic 

• New Pump Station and Performance 
o 60,000gpm is required to pump out according to hydraulic model. 
o Sponsor is mostly worried about pumping water out 
o PDT decided to look at diesel vs. electric pump station at the Bryants Creek location.  

• Interior Water Control Structures 
o Sponsor currently has, and likes simplicity of, stop logs from bottom to top of all pipes. 
o They prefer aluminum c-channel stop logs for simplicity, weight and durability. 
o The new hydraulics design is calling for bigger pipes that may make stop logs too heavy to manually 

manipulate. 
o We suggest operable sluice weir gate combinations to avoid the labor of handling larger stop logs  
o Possible mix of gates and stop logs could be used. 
o Sponsor likes the pre-cast concrete structures that they have. 
o Eight inch water depth for interior unit water management 
o Assume soil pounded for structure placement 

• Ditch Deposition 
o Sponsor does periodically clean out the channels as a maintenance item. 

• Exterior Berm Degrade 
o Degrade to existing ground level, approx. 441 elevation. 
o Take the top 3’ off from full degrade up to existing spillway for more fill. 

• Spillway or Gravity Drain or Both 
o In 2008 flooding, the spillway worked very well to slowly let the water into the refuge. 
o Gravity drain was initially installed to get flood water out after coming in over the spillway.   
o A new gravity drain structure on the exterior would also be useful for open water  
o Gravity drain provides enough function for refuge to get “Free” water to fill management units 
o Existing spillway (built after 1993) may be a little too low at 3’ below the crown.  In some situations, the 

spillway has let flooding in that wouldn’t have overtopped the levee.  Sponsor would prefer it to be only 
1.5’-2’ below crown height. 

o Spillway provides function needed, simplest design to reduce headcutting; however a gated structure 
would allow floodwaters out of the “bath tub” 

o The gravity drain is part of the pump station design so will automatically be part of the pump station 
feature; therefore not portrayed on the feature map as a separate feature.  

• Borrow for Setback 
o Approx. 115,000cuyds needed after other features. 
o We can possibly cut additional historic meanders for additional needed borrow.  Sponsor will send a map 

with areas located. 
o Make historic meander features wider to a 35’ bottom and 1v:6h side slopes for more borrow. 
o There is a spoil levee near project dredging feature that may be used for borrow. 
o Take the top 3’ off from full degrade up to existing spillway for more borrow. 

• Crane Pond, Buttonbush and Heron Pond 
o Dredging vs. deep hole excavation; hydraulic dredging may be problematic due to dense vegetation.   
o Sponsor okay with deep holes vs. complete excavation of these waterbodies 

• Historic Meander Restoration 
o PDT went into field to look at the proposed area for the historic meander restoration 
o The old sloughs are visible on the surface due to different vegetation and lower elevation 
o PDT approximated width of these meander scars and decided to increase the width of the proposed 

excavation based on the field observations  
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Tentatively Selected Plan meeting with USFWS 
5/16/2013 

 
Attendees: 

Janice Hitchcock USACE  Candy Chambers USFWS  Mario Guerrero USACE 
Toni Serena  USACE  Mick Hanan USFWS  Greg Bertoglio USACE 
Kat McCain  USACE  Jason Wilson USFWS  Ray Kopsky, Jr. USACE 
Kory Hannah  USACE  Brian Markert USACE 
  

TSP: 
Kat presented the tentatively selected plan to the USFW service. 

o ICA found 408 combinations, 38 viable plans, 9 best buys. 
o TSP includes: Setback with degrade, Riverside, North and South units, Diesel pump station, historic 

meanders, and reforestation. 
o Dredging feature isn’t really justifiable from the cost/benefit ratio. 
o Electric pump station also fell out in the ICA.  USFWS would like the option for an electric pump 

station instead of just diesel.  They are currently evaluating electric supply to the site.   
o Jason from USFWS said they are very pleased with the features in the TSP. 

 
O&M Cost: 
Estimated O&M costs were presented to the USFWS for verification.   

o Costs are covered by sponsor, but there needs to be a representative estimate in the report. 
o Jason from USFWS agrees that the O&M costs look pretty realistic. 

 
Structural Drawings: 
Toni and Janice presented the structural and mechanical drawings.   
 
Hydraulic Modeling: 
Ray provided an overview of the hydraulics modeling. 

o Modeled the refuge as a big bathtub and drained it using a combo of the pump station and gravity drain.  
Drained the refuge down to the channels in 37 days with current design based on flood of 2008. For the 
flood of 1993, it ranged from 77-82 days.  

o Touched upon some additional modeling that would be conducted as we progress on to Plans and Specs 
once the report is approved. 

o Discussed the idea of possibly adding small spillway type features to the interior berms. 
o USFWS mentioned that in the flooding of this year, they saw very clearly that their current plumbing was 

too small.  They were seeing overtopping of interior berms with the drainage structures completely open.  
Also that the river came up so fast that it was overtopping the north exterior berm and flowing out the 
spillway. 

 
Monitoring Plan: 
Details for the development of a monitoring plan were discussed with USFWS.  Goal is to incorporate data 
currently being collected without changing the methods that are being used at this time.  
 
Target Schedule forward: 
• All appendixes must be to Kat by the end of May to finish the report. 
• DQC (District Quality Control) review will begin in June and work in combination with the Fish and Wildlife 

Service review. 
• ATR (Agency Technical Review) is to begin in July.  Upon completion of this review, the report will be 

submitted to Division for review.  
• Upon completion of Division review, a joint report and clean water act permitting public review will be done 

with a kick-off open house at the refuge.  Timeframe: sometime this fall.  
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