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Big Picture

Sustainable Intensification

 Producing more food, with the
same amount of land, with less
environmental cost




Importance of
Agricultural Drainage

* Increased Yields
* Better Tratficability
* Ruts
* Compaction
* [ess runoff
* Reduce Flooding/Pests



Impacts ot Agricultural
Drainage

* Changes hydrology

 Concentrates dissolved
nutrients and pesticides

e Reduces effectiveness of some
manure management practices

* Circumvents ecosystem
SErvices



Drainage Water Management
CAP 130, NRCS 554 Underground Outlet (Blind Inlet)
NRCS 620

Subsurface Drain
NRCS 606

Denitrifying Bioreactor
NRCS 605
Constructed Wetland
656

Saturated Buffer
NRCS 604




Drainage Water
Management

CAP 130
NRCS 554

Managing the timing
and the amount of
water discharged
Pattern tile

Flat topography

WCS and/or
additional outlet
practice







Drainage Water
Management

CAP 130
NRCS 554

New Drainage 30%

yield increase

DWM 3 to 5% Yield

Increase

>30% Nitrate

reduction

Reduced Drainage




Drainage Water
Management

CAP 130
NRCS 554

Kon-perf pipe is required for 20t above [upstream| and below [Sownstream | of the abave ground
structures. It is only required upstream of Water Gates. The table below reflects these values.

Pipe Size Length [r)

10" non-perforsted an

10" pertorated =]

& perforated 223

5" perforated 133

5" perforated 203

4" perforated =]
Kame Area (ac] MW Symbol Draimage Class
Manciin sift loam [F) MG Moderately wall drained
Quindoogua silt loam 136 aus Poorly drained

Schedule of Implementations

® NRCS EQJP practices incluged in this plan:

Field  Practice Practice Name Mumber Size  Height  Units
Number  Code
334 Drainage Water Managsment 154 - —— AcTes
378 Struscture for Water Control — - — -
SO lag kype - ADove Ground Structure 1 107 & Each
Fioat type - WaterSate — — — Each
€03 Denitrifjing Bioreactor 1 Each
€06 Subsurface Drain [Seconcary Main] EEE Fast

*Man- perd pipe ta be installed in conjunciion w SWC should nat be included in this number
=  Acditional practices that could be used in conjunction with thiz pan:
o 350- Nlrtri!ntMumse'nml
B4& — Shallow Water Develooment anc Management
603 — Denitrifying Bioreactor
638 — Wetland Creation
638 = Wetlanc Enhancement
637 — Wetiand Restoration
544 - Wetlang Wildlife Habitet Management

oo o000

The field currently has some tile that drins directty into the ditch. & main will be sdded aiong the north
and east ditches. The ewisting tile shall be destroyed and their oid cutlets be destroyed. This DWM
system was cesighed on & T3-foot lateral spacing on A drainage coeffident of %7, A bioreactor could
be be placed mear the outiet. The structure for the potential bioresctor will alsc be used =5 the
SIrBCture for DWHM. The ane structure will menage 17.0-acres

The water will putiet into the ditch in the northeast comner of the field ot an elevation of 11 3 fest.

Zone Impacted Area Fipe Size Depth Structure Height  Structure Type
fee]
1 7o 10" 4% B Abogwe Ground
Management Instructions

Fallow Season Management:

Insert stop bogsin the controd structures to the management elevation [§ inches below the ground surface|
within 30 days after harvest is completed. Remowe stop logs about two weeks before the anticipated start
of spring field work. The management elevations will likely need to be modified i growing wheat or cover

crops.

I there is manure applied to the field, the structure for water control drain cutiet boards shall be raised
to fRllow season elevations prior to and during manure applications to prevent direct leakage of manure
inbdruinuﬁz Pi':u through =ail macro pares |crm:ts, warm holes, root l:hunn-els| it rminfall syant
should gocur shortly after manure application per the WACE's CPS 334 Drainage Water Management
standard. This is expecially critical when liquid manure iz applied.

Growing Season Management [optional):

Insert stop iogs in the controd strscture to the management elevation immediately after spring field work
is compiete. Remowe stop Iogs 8 few weeks Defore harvest, if necessary. The management slevations
given below will aliow the water tadle to be maintained two fest below the ground surface. Additional
recommenisations from North Carolina State University are given below.

Msnagement Stoplog Elevation [ft] snd Board Height [in]
Zone Comtrol Winter ‘Growing Seszon

1 182" 7 a7
328" 34E"




Random Tile



Underground
Outlet (Blind Inlet)

NRCS 620

Replaces tile riser or well

Farmed closed
depressions

Filters surface water

Reduces sediment and

phosphorus >75%

Does not impede
equipment







Outlet Practices

O

Saturated Buffer

Denitrifying
Bioreactor

Treatment
Wetland



Saturated Buffer

NRCS 604

Outlet practice
Random or Pattern
Inexpensive

Buffer width >30’
100%0 Nitrate

Concentration Reduction

50% nitrate load
reduction




Saturated Buffer

NRCS 604

Outlet practice
Random or Pattern
Passive

Inexpensive




Saturated Buffer

NRCS 604

Outlet practice
Random or Pattern
Passive

Inexpensive




Saturated Buffer

NRCS 604

Outlet practice
Random or Pattern
Passive

Inexpensive




Denitritying

Bioreactor From Tile Drainage

NRCS 605

Treats base flow

Uses chipped wood

Some management

20-60% Nitrogen

Reduction From Ditch Drainage













Treatment Wetland

NRCS 656

Habitat and nutrient
removal

20-60% N and P

removal







DE WIP Goals

Annual Practice- No $$-
Adoption?

BMP Name Phase III WIP Progress to Date
2025 Goal (acres) | (% of goal met)

> | Cover Crops 142,508 37%
Wetlands 54,597 11%
Drainage Mgmt. 3,317 89%

e

Long-term Structural




Projects in Delaware

* Ditch diversion bioreactor

« Blind Inlets (with slag) and Saturated Buffer















Sampling Setup

Diversion Box Outlet Box









Total Treatment

Discharge (CF)

Water Year Bypass Outlet Total %o
2017 23,955,591 2,849,040 26,804,631 10.63%
2018 19,699,119| 1,676,368| 21,375,487 7.84%
2019 34,193,417| 3,157,719| 37,351,136 8.45%0

Average 8.98%0




Nutrients

IN (mg/1) OUT (mg/1)
Nitrate |[Ammonium|/Orthophosphate| Nitrate AmmoniumOrthophosphate
Mean 0.72 0.3 0.09 0.58 0.09 0.07
Max 3.6 4.23 0.74 0.82 0.84 0.31
Min 0 0 0.005 0 0 0.004
% Reduction
Nitrate |[AmmoniumOrthophosphate
19.44% 70.00% 22.22%




IL.oad Reduction

Nitrate Pounds

Load Before | Load After |% Reduction

3,844 3,777 1.74%

Ammonium Pounds

Load Before | Load After | % Reduction

1,602 1,501 6.30%

Phosphorus Pounds

Load Before | Load After | % Reduction

481 471 2.09%




Practice Considerations

Structure for Water Control or Denitritying Bioreactor

1. Nitrogen Concentrations
2. L.and Use
3. Drainage Intensity

4. Ditch Riparian Area



Blind Inlets and Saturated Buffer



Opportunity in Delaware

* Outreach and Design Contract between USDA and Ecosystem Services
Exchange to complete conservation drainage design and trainings

* ShoreRivers subcontractor to help with outreach and with fieldwork
* Drainage water management
e Saturated buffer

* Denitrifying bioreactors
* Blind inlets











