> Default Nutrient Concentration in
Stream Bank Solls (P1 BANCS)

One Size fits all¢

1.05 Ibs TP/1 ton Sediment

Nutrient Concentration in stream bank soils
can vary widely depending on soil type,

geology, vegetation, historical land use, soll
applications, and other factors
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> Protocol 1 — Prevented Sediment

Acceptable Approaches:

tonnage with default concentration of

« BANCS Method (BEHI/NBS) for yearly
1.05 Ib/ton P, 2.28 Ib/ton N T

« Site monitoring with bank pins/toe W
pins/cross-sections, soil samples and

precipitation monitoring

« Alternative Modeling Approach



» Protocol 1T — Two Test Case Examples

Test Case #1 — Lateral Stream Bank Erosion Rate

Comparison of:

a.) Default Removal Rate
b.) Application of BANCS Method with default nutrient
concentration values

c:) Site monitoring of Stream Bank retreat rates over time with bank
piNs

Test Case #2 — Nutrient Concentrations in Stream bank Soils

Comparison of:

a.) Default Nutrient Concentration Value (cited in P1)
b.) Measured Nutrient Concentration values
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Protocol 1 Comparison

(Test Case #1)

Approved Default Removal Rate:
419 LF @ 0.068 lbs TP/ft/yr = 28.5 lbs TP/yr
419 LF @ 0.075 lbs TN/ft/yr = 31.4 lbs TN/yr

BANCS Method (using NC Curves &
actual bank heights of 15 ft — 23 ft)

BEHI = Extreme; NBS = Moderate

Total Erosion = 2518 Tons/Yr
(1322 Ibs TP/yr, 2871 Ibs TN/yr)*

*Using default concentrations, after 50% reduction

Modified BANCS (using NC Curves &
reduced bank heights of 10’ max]

Total Erosion = 1049 Tons/Yr
(551 lbs TP/yr, 1196 Ibs TN/yr)*

*Using default concentrations, after 50% reduction

Workshaet 3-11. Form 20 calcuate Bank Eroslon Hazard Index (BEHI) vanables and an overall BEH rating. Use
Figure 3-7 wth BEH variables 1o determine 52+l score.
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Monitoring Needed A8L Eastor Laboralories, Inc

(Test Case #1)

« Network of Bank Pins
 Soil Concentrations
« Rainfall Observation

 Y2year—-No Bankfull
events (conservative)
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REPORT OF ANALYSIS

Nitrogen, Total Total Kjeldahl  Total Phosphorus
(Inorganic + Nitrogen
CALCULATION SM-4500-NH3C-TKN SW 6010C

Lab No  Sample D e
Sample Date and Time
07099 1 821 820 155
07100 2 281 280 <100
i
E
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W
3
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;4 Degth: Erosien () From. 10/21]14 - 31015
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Monitoring Results
(Test Case #1)

Extrapolated for 1 year

Provided range using
lower soils concentration

0% efficiency was
estimated (rather then
50%)

Lateral
TP Reductions TN Reductions . Bank I?ank Erosion | Volume
TP (Ib/yr) TN (Ib/yr)? (90%)> (90%)* Length (ft) | Height (ft Lost (cf
Llow®  High' | Low High Low High Low High
Soil Sample 1 129.10 167.82 | 683.79 888.93 116 151 615 800
Soil Sample 2 83.29 108.27 | 234.04 304.25 75 97 211 274
Average 106.19 138.05 | 458.92 596.59 96 124 413 537

*Low vs. High values based on bulk densities of 96 Ibs/ft3 from Rivermorph and 125 Ibs/ft3 from Bay Protocol. Low and high
bulk densities yield sediment erosion rates of 416.44 tons/year and 541.37 tons/year, respectively.

2 The CBP TP concentration default value is 525 ppm versus the average measured value of 128 ppm used here. If the
default concentration had been utilized instead, the TP annual reported reductions would have averaged approximately453
Ibs/yr at 90% efficiency.

® The CBP TN concentration default value is 1,140 ppm versus the average measured value of 551 ppm used here. If the
default concentration had been utilized instead, the TN annual reported reductions would have averaged approximately
983 Ibs/yr at 90% efficiency.

10/21/14 - 03/10-15
(~5 months)




Monitoring Results
(Test Case #1)

Method TP TN
Description (lbs/yr) | (Ibs/yr)

Default Removal Fixed 28.5 31.4
Rate Rate

BANCS 15 ft=23 ft 1322 2871
bank hts

BANCS 10 ft max 551 1196
bank hts

Monitoring (bank w/ 525 502 1090
pins) @90% ppm TP
(default)

Monitoring (bank w/ 128
pins) @90% ppm TP
(measrd)
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/ombie Apocalypse
(Test Case #1)

Phosphorous : $15,000 LB in WS

Phosphorous value (110 LB TP@ $15K =
$1.65M)

Project Implementation : $700K
(includes construction and soft cost)

Project Cost per pound ($700k/111lb TP=
$6,364 1o TP)

Cost to monitor & produce justification $5,000

Having data to support your MS4¢ : Priceless

@ Stantec
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> Protocol 1 — Sediment Prevention

(Test Case #2 — Nutrient Concenftrations in Stream bank Saoils)

Table 5. TN and TP Concentrations in Sediments in Different Parts of the Urban

Landscape!
Location Mean TP Mean ™ Location | Reference
TP Bange ™ Range
Upland Soils | 048 0.01-2.31 | 3.2 0.2-13.2 MD Pouvat et al., 2007
Street Solids | 207 o.70-2.87 | 4.33 1.30-10.63 [ MD Diblasi, 2008
Catch Basin s | 1.g6 0.23-3.86 | G.06 2'5?_3 MD Law et al,, 2008
Eﬂﬁmm 117 0.08-5.51 | 5.86 0.44-22.4 | National | Schueler, 1904
0.430 o.49-0.00 | - - ™MD BDFW, 2000
Streambank 1.78 5. ™MD Stewart, 2012
Sediments 1.4’ 003187 |44 2.8-6.8 PA Land Studies, 20052
0.68-1.92 &ﬂ ofz-q50 | PA Walter et al., son734
' all units are Ib/TOE
= the Pennsylvania data on streambank sediments were in rural/agricultural subwatersheds
3 catch basin values are for sediment only, exchuiding leaves
4+ median TH and TP values are reported

1.05 Ibs TP/ton sediment
(~525mg/kg) selected as
CBPO default value for
ALL projects. However,
range is 0.19 - 1.92 (10 x)

Q Stantec



> Protocol 1 — Sediment Prevention

(Test Case #2 — Nutrient Concenftrations in Stream bank Saoils)
Appendix C. Nutrient Concentrations in Stream Bank Soils

TotalN  TotalN Total P Total P
Location by Conc. Conc. Conc. Conc.
REEine Physiographic Province P LY Samples Range Avg. Range Avg.
lppm) _ (ppm) (ppm) __ (ppm)
1 Coastal Plain 2013 2 nfa n/a <100-504 202
2 Coastal Plain 2011 n/a nfa nfa n/fa 133
3 Coastal Plain 2011 5 n/fa nfa <100-138 112
4 Coastal Plain 2011 5 n/fa nfa 168-204 189
5 Coastal Plain 2011 5 nfa nfa <100-188 136.6
(5] Coastal Plain 2011 5 nfa nfa «<100-249 164
7 Coastal Plain 2013 1 n/a n/a 103 103
B Coastal Plain 2013 1 nfa n/a <100 100
9 Piedmont, lowlands 2010 4 120-890 445 40-130 90
10 Piedmeant, lowlands 2010 4 40-560 255 50-100 65
11 Piedmant, lowlands 2010 ) 50-660 273 20-180 130
12 Piedmont, lowlands 2010 2 200-290 245 40-110 75
13 Coastal Plain 2011 10 30-1560 340 109-2120 568
14 Fiedmaont, upland 2008 12 nfa n/a 10-200 101
15 Piedmont, upland 2008 48 n/a n/a 100-740 280
16 Piedmont, upland 2009 16 nfa nfa 10-150 61
TOTAL 124
AVERAGE 312 163
MEDIAN 273 121

MOTE 1: Soil concentrations reported as "<100" reported here as 100; therefore actual average will be less.
MOTE 2: All samples tested at A&%L Eastern Laboratories in Richmond, V.
MOTE 3: Project 9, 10, 11, and 12 are at one project location, which contained 4 physically disparate reaches

grouped into a large watershed,

MOTE 4: In all cases, USEPA 5W-846 method was used to measure Total Phosphorus



> Protocol 1 — Sediment Prevention

(Test Case #2 — Nutrient Concentrations in Stream bank Saoils)

Sample Locations by TKN Conc. TKN Conc. TP Conc. TP Conc.
Number of i ) Total # of
Proiects Physiographic Test Year = et Range (lbs Avg. (lbs Range (Ibs Avg. (Ibs
amples

: Province® . TN/ton SED)> TN/ton SED) TP/ton SED)> TP/ton SED)
Piedmont lowland & 2008-

16 ! wiands 124 0.06-3.12 0.62 0.02-4.24 0.33
upland, Coastal Plain 2013

LAl projects in tidewater and northern Virginia; most projects tested 2-5 samples; three projects contained a large number of samples;
2TKN as Total Kjeldahl Nitrogen; TP tested with USEPA SW-846 method; total samples for TKN less than TP
3 All samples tested at A&L Eastern Laboratories in Richmond, VA and reported as ppm; results coverted to Ibs/ton of SED by WEG.



Test Case #2 - Nutrient Concentrations in

Stream bank Soils (Example)

« Potential Mitigation
Bank Located in the
Pledmont

 Required to show
uptick in water quality
value to proceed

« Spring-fed streams
eroding into pasture,
minimal wooded
riparian corridor




Quick Data needed

« Didn't have fime to monitor
the site for even 2 year. "

« Performed a BANCS sorer
(NC Curve) : 358 tons/year

« Collected soil samples within
the channel and in the field 20789

20788

20790

Sample 1D
Sample Date and Time

COMPOSITE

SITE1

SITE2

SITE3

A&L Eastern Laboratories, Inc.
- T621 Waitepine Road Richmond, Virginia 23237 (B04) T43-9401  Fax [804) 271-6446

REPORT OF ANALYSIS

Nitrogen, Total Total Kjeldahl  Total Phosphorus
({Inorganic + Nitrogen

ppm
2000 2000 1250
1500 1480 325
1600 1580 308
933 930 309




Results
* Solls within Woods:
314 ppom TP, 1344 ppm TN

» Solils within the field:
1250 ppm TP, 2000 ppm TN

 Need to consider the heads as a large
percentage of nutrient input.

* Mqjor difference in field vs woods?

Nutrient Contributions Quantities
Erosion Rate (tons/yr) 358
Wooded Contributions (1b/yr)
Total Phosphorus 224 8
Total Nitrogen 962.3
Field Contributions {(I6/yr)
Total Phosphorus 895.0
Total Nitrogen 14320




Bio-solids!
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-BANCS More sl’re specific s’rreem chennel coneTf io

ossessed in a short period of time. However, ||mfrr,
ional Bank ErosionRate Curves...and Hicke!

_“.

) »Rafe Curve(s)."

Faffect results by mul’nples (~4x):. Need exms f@




