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« Buffer Design Tool
— Preliminary office assessment
— Field assessment key
— Qutcomes & buffer sizing guidelines

 Opportunities/Gaps



Background to the Project

"+ Buffersa BMP i the-NatlonaI Far_anrt;vi;ardéhlp{ Lo
Program
* Problems:

— Available regional guidelines very general
— Guidelines formulated for sediments & nutrients

— No guidance for making adjustments for:
* stream conditions,
 complex landscapes,
* land management

— Little regional research
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- — Empirical / analytical & field based approach

Tool Development

pid i =l =

adopted
« Dearth of regional research
« Complex landscape and streamscapes
« Consideration of land management practices
« Fit with NFS program delivery (site specific, one-on-one)

— Toured and assessed buffers in the field
* Subjectively made buffer recommendations
 Reviewed and systemized our reasoning
 Developed a logic framework for decision steps

« |dentified interventions and indicators for making
recommendations



Tool Components:____Prelimin@-ry Assessment

andowner co CErns and objectives
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« General setting of site and watershed using, maps, air photos stream
hydrology and other published information

Site




Tool Components: Field Assessment

[ » -

q. -, y : ! - = . - - i oty A _”.
P Wlth Iandowner use Iandowner mformatlon to
supplement observations

— Walk the full length and both sides of the stream
within the property

— Use the buffer design key to assess
 Stream and stream conditions
o Stream bank conditions
 Near-bank conditions
 Subcatchments and overland flow into the stream



Logic Framework

STEP 1. .
1 Is the channel N ey > i
well-defined ?
STEF 8.
Is there evidence of sheet flow STEP 5.
from the uplands entering Are there signs of erosion
channel? from the uplands?
STEP 2. *
Does the stream channel have (]
a stable bank zone?
INTERVEMNTION 1
L 4
STEFP 3. Grass the e
Is there frequent flooding Y affected INTERVEMTION 3 |
beyond the bank? floodplain =
* o o STEP .
significant area?
-
STEP 4.
Are the slopes adjacent to the

Channel = 10%7?

INTERVENTION 5

STEPT. ]

slopes
adjacent to channel to
help trap sedimeant

INTERVENTION 2 y and grass walerway to act as a
No action o =

implement upland management

Consider grassing concentrated

flow pathfwaterway to promote
infiltration to reduce dissolved

nutrients

N sediment filter and to promote
% Go fo step § = % infiltration to reduce dissolved
" nutrients




Elements of the Key — stream & bank conditions

Not well-defined

Condition of the banks

Stable bank zone

Unstable bak zone



Elements of the Key — near-stream conditions

Steep slopes and intensive tillage Steep slopes and reduced tillage



Elements of the Key - sub-watershed hydrology

_— o = — .
i v 3 - Joi i - . i e - TR ey
- - — ~ Ly : i = :
P _r,-jrﬂ:h T il I|r ‘r i : Lt i¥. e 'l o Tn s — Y ﬂ' L
S g g Fﬁf - 3 F e Py — _r‘:ﬁ‘-:"‘n L -I'"H
- Y : ’ . 4 P
. i 2 — —
i 5

o
e 1+~

Sheet flow

Concentrated flow



Tool Components: Key Outcomes

A. No sheet flow, no concentrated flow path.
* Minimum Protection (MP) - Ensure bank is intact [ stable, Intact Bank Zone

- —_— e " - b L
- - - . N ] " .
..-;ﬂ- = - ¢ and add no disturbance zone of 3 meters. [ 3 Mo Disturbance Zone

R = — = =i
Little overland flow

<= Flow

B. Frequent flooding beyond the bank
* MP + grass affected floodplain

N\

Frequent flooding

C. Sheet flow, no concentrated flow path
* MP + add buffer (5-20m)
depending on objective

A

D. Concentrated flow path outlet,
no sheet flow.
* MP + add grassed
concentrated flow path

outlet

Near-stream high-risk

Sheet flow

E. Concentrated flow path no sheet flow.
* MP + add grass the channel

Concentrated flow

F. Concentrated flow path and sheet flow / erosion into flow path
* MP + add grass the channel
» Add buffer to grassed flow path (minimum 5m)



Tool Components: Bufter Sizing (1)

o Sl A ek

-+ Minimum protection

— Stable bank plus 3m no-disturbance zone; preferably native
vegetation

o Loy

 Frequent flooding
— Seed affected floodplain to perennial forage

 Near-stream high-risk
— Change land management / use to minimize field losses
— Fit buffer between field and stream to the landscape;
— Determine design width based on needs / buffer objective



Tool Components: Buffer Sizing (2)

-« Sheet flow

— Adjust land management / use
— Fit buffer between field and stream to the landscape
— Determine design width based on needs / buffer objective

« Concentrated flow
— Fit to concentrated flow outlet:

— Extend as far as there are signs of erosion / sedimentation in
the flow path

— Add (widen) buffer to intercept sheet flow if there is erosion in
the field

— Change land management / use to minimize field losses



Opportunities/Gaps
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o Validation,Testing

« Research
— recommendations & land management
— long term effectiveness of buffers
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Example: Sheet Flow
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Step 1 - Is the channel well-defined?

YES

Go to Step 2 23



Step 2 — Does the stream have a stable bank zone?

YES

Go to Step 3 Y



Step 3 - Is there frequent flooding beyond the bank ?

Go to Step 4

25



Step 4 — Are the slopes adjacent to the stream > 10%?
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- i L il 5 - 'i'.' Y - - .. —n My ?w‘-‘" '1:,- '5,l| i

o —

Go to Step 7

26



Step 7 - Is there potential for a significant amount of
runoff? "

YES

Go to Step 8 27



Step 8 - Is there evidence of sheet flow from the
uplands entering the channel?

YES

Go to Step 9 58



Step 9 — Are there signs of erosion from the uplands?

S Athough there is sheet flow there are no S|gns of erosion from the 0
uplands.

Go to Intervention 4

29



Intervention 4

 Because there IS a S|gn|f|cant amount of runoff, a buffer along the sectlon
of channel receiving sheet flow is recommended to reduce dissolved
nutrients (through infiltration).

C. Sheet flow, no concentrated flow path
* MP + add buffer (5-20m)
depending on objective

—

[ stabls, Intact Bunk Zens
[ 3= Ne Bistarbante Zene
] Buker

I stream

<= Hew

Buffer stream channel from sheet flow.

Go to Step 10
30



Step 10 - Is there evidence that concentrated flow paths
(draws) in the upland contribute to the stream channel?

There is no evidence that concentrated flow paths (draws) in the
uplands contribute to the stream channel.

No further action required

31
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Example: Concentrated Flow Path



Site: Melfort Creek near Resource, Saskatchewan
R L. T
e A ﬁ!ﬂn i

i,
-!‘ﬂ""’ -
4"“ ‘ A s |

Ifort-Research [Station na )
P LT

i
o

I







Step 1 —Is the channel well-defined?

YES

Go to Step 2 36



Step 2 — Does the stream have a stable bank zone?

NO

Go to Intervention 1 37



Intervention 1
. g —— - ; - ol A == i e '-"|| _' I, ‘I r

. Unstable bank IS caused by natural bank erosion

* Elsewhere the bank is stable and well vegetated with
grasses, shrubs and trees

« |[f there is concern than bank stabilization alternatives
could be considered (biotechnnology, gabions etc)

Go to Step 3

38



Step 3 — Is there frequent flooding beyond the bank?

Eagle Lake acts to store much of the melt wate-r' in the watershed

Flooding beyond the banks at the site is infrequent

Go to Step 4

39



Step 4 - Are the slopes:___gdjacent t_g-"'fhe stream > 10%?

Go to Step 7 0



Step 7 - Is there potential for a significant amount of
runoff?

Go to Step 8
41



Step 8 - Is there evidence of sheet flow from the
uplands entering the channel? ~ ~

Go to Step 10 42



Step 10 - Is there evidence that concentrated flow paths
in the upland contribute to'the stream channel?

YES

Go to Intervention 5 43



Intervention 5

o | | o 3 ot ity

- o‘m‘:entrated flow enterlng the channel needs to have the buffer placed at
the confluence, shaping the buffer to fit the concentrated flow path and
sizing the buffer to exceed the normal lateral extent of the runoff.

D. Concentrated flow path outlet,
no sheet flow.
* MP + add grassed
concentrated flow path

outlet

[0 Stabls, Intact Bank Zons
[ 3m Mo Pisterbunce Zone
] Befter

[ Stream

<= How

Grass channel outflow

Go to Step 12 44



Step 12 — Are there signs of h|IIsIope erosion in the

YES

If erosion is controlled: Grass waterway to promote nutrient infiltration.
(Outcome E)

If erosion is not controlled: Extend buffer 5m beyond the flow path up the
slopes to intercept sediments, and grass waterway to promote nutrient 4z
infiltration. (Outcome F)



E. Concentrated flow path no sheet flow.
* MP + add grass the channel

v

[0 stabls, Infoct Bunk Zene
[ 3w Mo Disturhance Zons
I teder

[ Smoam

<= Hr

F. Concentrated flow path and sheet flow / erosion into flow path
* MP + add grass the channel
+ Add buffer to grassed flow path (minimum 5m)

If erosion is controlled: Grass waterway to promote nutrient infiltration.
(Outcome E)

If erosion is not controlled: Extend buffer 5m beyond the flow path up the
slopes to intercept sediments, and grass waterway to promote nutrient
infiltration. (Outcome F)

46
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