SCIENTIFIC MANAGEMENT OF
NUTRIENTS IN BIOSOLIDS
APPLICATIONS

O’NEILL /SUSTAINABLE AG CONSULTING, LLC



THE LAND APPLICATION OF BIOSOLIDS
TO FARM FIELDS

1) Determine the fit
a) Do the biosolids meet Table 1 of the 503’s?
b) What is the timeframe for biosolids application?
c) What type of farm will fit with this timeframe?

2) Find a farmer cooperator.
a) Does he/she believe in the value of biosolids?
b) Are they willing to pay for the product?
c) Isyour prospective farmer a “quality” farmer?

d) Does their timing need for nutrients fit with your
supply timing?



KNOW WHAT IS IN YOUR BIOSOLIDS

ESearchlborde892ss

" | can't tell you what's in the stew because it's c/assified. "



WHAT IS IN BIOSOLIDS?

Report Number: _4!\ Midwest

Page: 1ot 1

SOME WASTE WATER
TREATMENT FACILITY

\i7 Laboratories,

Date Sampled:

12811 B Strewl « Omaha, Nebrasen S8144-3853 « (402} 234. 7770 « FAX (402) 334.0121 « wwew michwestiabaepm

BIOSOLIDS ANALYSIS
Second Copy: {15480) PARKER AG
Analysis As  Dry Weight Detection Analyst Verifier
Performed Recelved Basis  Units Limit Method Date Date
Lab number: 1647886 Sample ID: DEWATERED LOAD 1
Caloulated Polash K20 762 7546 mg/Kg CALC w140 Imvie10
Calculated Phosphate P205 6050 59,903 mg/Kg CALC e it 1110
Organic nirogen 8603 65376 ma/Kg CALC S IE-10 1310
Percent volatée solids 7829 % 001 SM2540G BOTI42 cmwita?
Kijekiah! nilregen 7318 72455 mg'kg 125 EPA 3513 kd11-13 cmw 111
Phosphorus (total) 2642 26,158 mg/kg 10 EPA 6010 md'1912  bat11-12
Polassum (total) 633 6269 mg/kg 10 EPA 6010 - QLR R = R
Sutfur (total) 897 8882 mgkg 25 EPA 6010 A2 batvils2
Caloium (1otal) 1353 13,396 mg/kg 1 EPA 6010 P12 babiinsd
Magnasium (total) 397 3935 mgikg 1t EPA 6010 w1112 ban/1ea2
Sodlum (total) 120 1189 mg/kg 1 EPA G010 P12 bab/rna2
lron (lotal) 1065 10,545 mg/kg 5 EPA 6010 P12 babisd
Manganese (total) 439 435 mg/kg 1 EPAG010 P12 bab'ira2
Cappar (lotal) 327 323 mg/kg 1 EPA 8010 1012 bab13-12
Znc (wtal) 735 727 mglkg 1 EPA 6010 NOIIAE  bavit-s2
Ammoniacal nitregen 715 7079 mg'kg 5 EPA 3502 k1112 cmwitla?
Nitrase Nitrite Nivogen 02 24 mgikg 02 EPA3532 1112 e 1T
Arsenic (total) nd. nd mgkg 05 EPA 6020 AWIIIZ banine2
Barium (total) 220 218 mg/kg 05 EPA SO0 Pa 1112 batvi12
Cadmium (total) nd. nd mg'kg 05 EPAG010 1812 bab1de2
Chromium (total) 18 181 mg'kg 1 EPA 8010 P 1112 babined
Lead (total) nd, nd mg/kg 5 EPAG010 PR a2
Mercury (total) 007 072 makg 005 EPA 7471 minv11-12  batl1112
Molybdanum (total) nd, nd. mgkg 1 EPA G010 PIIE  betvitoa2
Nickel (total) 13 13.2 mg'kg 1 EPA G010 0d11:12 batv1T12
Selenium (total) os8 572 mgikg 05 EPA 6020 a2 band iR
Silver (total) 4.7 47 mg'kg t EPA G010 P2 bab1ns2
Percent solids 1010 %% 001 SM2540 G PATIIZ w17
pH 66 sSuU. EPA 9045 [= SIIRT BT

27‘,5737%«%
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DOES IT MEET THE REQUIREMENTS?

Pollutant Limits
Pollutant limuts for land applicanon are histed in the following table:

Land Application Pollutant Limits

(all lirmts are on dry weight basis)

Table n
503 Rule Table #1 Table #2 Table #3 Table #4
Pollutant Ceiling Cumulative Pollutant "High Quality” Annual Pollutant
Concentration Loading Pollutant Concentration Loading Rates
Lamnits” (mg'ke) Rates (kg'ha) Lamnits ™ (mg'kg) (kg'ha/vr)
Arseric 75 41 41 2.0
Cadmium 85 39 39 1.9
Copper 4,300 1,500 1,500 75
Lead 840 300 300 15
Mercury 57 17 17 (.85
Molybdenum 75 C C C
Nickel 420 420 420 21
Selenium 100 100 100 5.0
Zine 7,500 9,800 2,800 140

absolute values
monthly averages

To be land applied, bulk sewage sludge must meet the pollutant Ceiling Concentrations and Curmulatve Pollutant Loading
Rates gr Pollutant Concentration limits. Bulk sewage sludge applied to lawns and home gardens must meet the Pollutant
Concentration limits, Sewage sludge sold or given away in bags or other containers must meet the Pollutant Concentration
limits or meet the Ceiling Concentrations and be applied at an annual sewage sludge product application rate that is based on
the Annual Pollutant Loading Rates.



WHAT MAKES A FARMER A GOOD
FIT FOR BIOSOLIDS

* One who believes in the environmental,

agronomic and financial benefits of the
program.

* One whose crop and farming practices
match the product.

* One who wants to be a good neighbor



* A FARMER WHO BELIEVES IN THE
ENVIRONMENTAL, AGRONOMIC AND
FINANCIAL BENEFITS OF THE PROGRAM.

* Sequesters large quantities of carbon that contributes to
the reduction of greenhouse gases and the mitigation of
global warming, reduces the chance that nitrates will end
up in groundwater, etc.

* An organic amendment that in contrast to manures has
been treated for pathogens, does not contain weed seeds,
and may contain low levels of heavy metals that can be
plant nutrients, etc.

* Significant cost savings to the farmer.



A FARMER WHOSE CROP AND FARMING
PRACTICES MATCH THE PRODUCT.

* When are the fields available for spreading? When do
your biosolids need to be spread?

* [sit cost effective to haul the product long distances? (ie
liquid verses cake)

e Does the farmer have manure that he must use on his
fields?

* Do they manage their soil nutrients responsibly? (ie soil
sample)

Is he/she a good steward of the land and a conscientious
farmer?



3) Permit the land by sending an application to
ORDEQ.
a) Receive approval from ORDEQ.

b) Read the approval letter thoroughly to make sure
that you can meet any conditions of the approval.

4) Determine who can/should fulfill the hauling
and application requirements.

a) What is the correct equipment for the job - loaders,
spreaders, tractors, tankers, sprayers etc?

b) What is the most cost effective?

c) Ifis an outside company - Are they familiar with the
rules concerning the application of biosolids?



ORDEQ REQUIREMENTS

Biosolids Land Application Site Authorization Request
Documentation Checklist

NG

DEQ requests the following information be submitted with the biosolids land

LU
application site authorization request, i
Gy
SITE INFORMATION
T Veinty map (e.g., USGS. tax bt county ) of proposed ang apg 1 se e
acreage, clding gross and net (any aea or buffer amas n« avallsblo for blasolids applcation) aceage
T S locason inciuding street adaress (If nol availasie, than stste drections 1o 5E), 18X reterence number, section,
fownship. range, &4 county
O Ste owner uame nddrese mmomnwrber Site renter name i appicable
T Detailed map showing property bound and selt from r s, occupied buildngs, other manmade
foalures, suface waers, and Aoz water 50urcs of woks (Recammended” plof on aenal photograph )
T Distance (in leel} from teosokds land apphcation she boundsry to nearest (eskdenceds), other publicly oocupied
Buiding(s) (e.g.. retak stone, smool aosment nuumm and publc use aress Such as parks of hkind tais,
T Ste massgement agr heb generling Source and the ste cwnérls) of record andior
0 St Zoong
O Descrgtion of adacan! land uses.
SOIL INFORMATION
3 USDA Naturad Resources Conservation Servoe (INRCS) sail suney map
O Copy of the soil survey map desorpton for aach 504 sanes indcaled on 3 NRCS map al the proposed ang
applcaticn ste
O Mot raguivad fov a¥l aites but ¥ evailadie, the most recen| sodl anakysis (of crganic mamer, NO-N, total N, Bray o

Oson P, pH. tutfor pH trace metals rom tiosakds list)

AGRICULTURAL AND CROP MANAGEMENT INFORMATION

Crop to b grown al he s2e and inencsd markst (8 ., barley for seed. feed, brewng food, or commadily sake)
Crop assimlative capacty (mtrogen)

Crop sequences and the time(s) of year bicsolns wil be Bnd appled to the crop ste

Crop nanvest mothod (0 g, 51800 vs. pastuie) and aling practces

Irigation practices and fertiizer use.

Nof raquirad b f Gvaiabie. typizal hanvest information (6.0., quantly, probsin conank) from ske.

BIOSOLIDS AND LAND APPLICATION INFORMATION
O Busolds charactersics fom the most recent bosolids analyses, incuding data on:
o Total gen, ninate g gen, total phasphonas, potassium, fotal solds,
volatie so»ds {gressed as peroent o'y waight), pH, and
o Arsecic, cacmium, copper, lead meroury, mofybdenum. mickel, selentam, znc, and if required, siver and
chromum (oxxressed as mgkg dry weight)
Forecas! of irst year biosalids application sate (gallons of ary tons/acre/yean)
Nutrent and metal lcadings esed on bicsolds analyses and lotal acreage and appied for the year.
Calodations used for forecassng annual tosobds application rale,
Ste (e caloulatiors (f appleatie)
Fiold staging anclor siorage practices (if appkoabie)

PUBLIC PARTICIPATION INFORMATION
71 Cocumentation oo Publc Notfcaten, induding:
o Copy of sy written netification maenasls
o Viho secesved notfication (InCuding name, scaress, snd telepnone number, if known)
o How notification was made (e.g . informaton fiyer ieft at the door, madl, conversafion with aocupant, eic)
.
-

QaoaaQn

20000

Date and, for direct contacts, sme of netfication
Summary of sy (eSponses 1o nolficaton and how hey wens stdressed

Revigon 1)
Date: 20100122
R. Doughten 1« 10Wa005



EQUIPMENT




5) Soil sample the field(s) to determine the need.
a) Sample for nutrients and metals before any application.

b) “Report card” soil sample. Western WA uses a report
card.

c) Requirements verses BMP for biosolids.

6) Calibrate spreading equipment or insure that it has
been accurately done by contractor.

7) Finish up —
a) Invoice farmer cooperator for services, and determine
job satisfaction.

b) Deliver farmer completion report detailing nutrients
supplied.

c) Prepare annual report for state.



SOIL TESTING

R Ve i \ Midwest
N ] 17 Laboratories Inc:

13611 "B" Strewt o Omaha, Nebraskas 63144 3693 o (402) 3347770 « FAX (402 1349121
voww.mildwestlabs com
IDENTIFICATION

ONEILL SUSTAINABLE AG CNSLTING

DENNIS ONEILL Joe Farmer
4804 NW BETHANY BLVD/I12-118 SHERMAN COUNTY
PORTLAND OR 97229

SOIL ANALYSIS REPORT

1l INPO SHEET : d55083
LAB SAMPLE ORGANIC HHOS’HOFUS POTASSIUM | MAGNESIUM| CALQU SODIUM pH I CATION ' PERCENT BASE SATURATION (COMPUTED)

NUMBER | IDENTIFICATION | MATTER ", P [T ¥ o Ch Na SO0 | UIVER feamaary] % " W % ™

Lo Mnr mvu wrwong weay | MCAR " 4 X ciC ¥ Wy Ca H Nx
*270* pormrn 5TE ] sunti - DATE] i ATE | po BAYED sem M) s aorE] gem | wax e katt i ey 00
66496|4MF17-WR 1.2vL| 35vH| 85wvH 312vH| 285vH|1384 1 6.7 10.1] 7.9|23.5(68.6| 0.0
66499|4MF23-SE 1.2vL| 31vH| 83vH 274vyH| 330vH|[1519 ™ 6£§8)| 6.7 |13.6] 6.2(20.2(55.8/18.8
66502|MMRO7-HE 1.2vi| 31 vH| 77wvH 223 vH| 332vH|1507 m 58| 6.7 113.5] 4.2{20.5(55.8/19.5
NUMBER SURFALE SURSOIR 1 SURSOR, e s uﬁ; o w';“ vcr;a‘ 'wum mn | SALTS
‘270. Eﬂl e ”’;lm -lul e ‘::r e HedA w = M WATL o AT ‘:'l [Ex oo L e ATE som WA -:'la AN
66496 3 11012 1 4012-24 1 424-36 19] 22 H
66499 2 710-12 1 412-24 1 4124-36 15] 18 m
66502 2 710-12 1 412-24 1 4124-36 15] 13 m

The above analytical results -pp!y c.ww ro tln urnph[ll sublmn-r.l Somplcs are lcum-d -~ maumum of 30 davs
Our reports and lottecs ara fo :'h oxdusive and confidantial use ¢ vis and may not be 1“;!.‘.Jm v or In part llrt.-il. any refeconce be made
1o the work, the results, or the company in any sdveortising, navs release, or other ;ml\l»v announcemonts witho: ll’ oblaming our prior writton suthorization



Report Number:

fl\ Midwest

\I/ Laboratories, Inc.

13611 B Street » Omaha, Nebraska 68144-3603 « (402) 334-7770 » FAX (402) 334-8121 »

ONEILL SUSTAINABLE AG CNSLTING

« www midwestlabs com

DENNIS ONEILL
4804 NW BETHANY BLVD/I2-118
PORTLAND OR 97229
Analysis As Dry Weight Detection Analyst Verifier
Performed Received Basis  Units Limit Method Date  Date
Lab number: 2332161 Sample ID: 4MF17-WR
Percent solids 100.0 % 001 sm2s406G bs/10-27  mis/10-28
Arsenic (total) 105 10.5 mg/kg 10 EPABDI0 rasi10-24  kkh/10-24
Cadmium (total) 1.33 1.33 mg/kg 05 EPas0I0 rasi10-24  kkiv10-24
Copper (total) 156 156 mg/kg 1 EPAGDI0 @as10-24  kkh/10-24
Chromium (total) 21.7 21.7 mg/kg 1 EPABDI0 @si10-24  kki10-24
Lead (total) 86 86 mg/kg 5 EPAGDIO @si10-24  kkhi10-24
Mercury (total) nd. nd. mg/kg 005 EePA74T1 ccm/10-24  kkh/10-24
Molybdenum (total) nd. nd. mg/kg 1 EPABOI0 rasi10-24  kkh/10-24
Nickel (total) 16.2 16.2 mg/kg 1 EPABDI0 ras/10-24  kkh/10-24
Selenium (total) nd. nd. mg/kg 10 EPABO10 ras/10-24  kkhi10-24
Zinc (total) 495 495 mg/kg 1 EPAGDI0 @si10-24  kkh'10-24
Lab number: 2332162 Sample ID: 4MF23-SE

Percent solids 1000 % 001 sm2s40G bie/10-27  mjs/10-28
Arsenic (total) nd. nd. mg/kg 10 EPAs0I0 ras/10-24  kkh/10-24
Cadmium (total) 1.26 1.26 mg/kg 05 EPasoI0 ras10-24  kkh10-24
Copper (total) 154 154 mg/kg 1 EPAGDIO @si10-24  kkh/10-24
Chromium (total) 229 229 ma/kg 1 EPAB010 s/10-24  kki10-24
Lead (total) 76 76 mg/kg 5 EPABD10 rasi10-24  kkhi10-24
Mercury (total) nd. nd. mg/kg 005 Eepa7an cem/10-24  kkh/10-24
Molybdenum (total) nd. nd. mg/kg 1 EPABD1I0 rasi10-24  kkh'10-24
Nickel (total) 16.7 16.7 mg/kg 1 EPABOI0 ras/10-24  kkh10-24
Selenium (total) nd. nd. mg/kg 10 EPABOI0 @s10-24  kkh10.24
Zinc (total) 50.3 50.3 mg/kg 1 EPAGDIO @s/10-24  kkh10-24



/'\Mldwest
\|I Laboratories Inc.

13611 "B Street @ Omaha, Nebraska 68144-3693 « (402) 334-7770 « FAX {402 334-9121
waww.michvestlabs. com
IDENTIFICATION

ONEILL SUSTAINABLE AG CNSLTING
DENNIS ONEILL
4804 NW BETHANY BLVD/12-118
PORTLAND OR 97229
SOIL ANALYSIS REPORT

— SETRRL ARUGRUTU LS TRTE S FT LA :
LAB SAMPLE ORGANIC PHOSPHORUS POTASSIUM | MAGNESIUM | CALOUM SODIUM pH CATON | PERCENT SATURATION (COMPUTED)
NUMBER| IDENTIFICATION | MATTER F, ] S 3 ) Cs ta Wil | mutER feamaary] M » % * x
Lol i 'y *"“';{"““ DU!’ MATE H meex | cec " Mg Ca " Na
.240. parcont WATE ml FATE| zoem  BATE] tpm  BATE xm FATE sl FRATE] opm  RATE| gom  MATE i may)oiy
64541|KDJ0O7-12 3.0m| 38vH| 54 H 121 M| 313vH[1911 M 56| 66|16.3] 1.9/16.0(58.6(/23.5
I LAB SULFUR ZINC [MANGANESE]  TRON TOPPER EORON | x| SOLUBLE
NUMBER GUREALE B ER <SB50I. 7 = - X _— o Ly e [ AL
‘240. e A ﬂ‘ e A ahm 20 A o:;- —~ by FATL plen RATE Lom AT poen FATE Lo RATL [0 BATE an  ME
64541 6 221012 8 2912-24| 4 14124-36| 65| 20 W
f‘ are da of 30 days.
wduced in whole or In part, nor may any reference be madse
1 prior written suthordzstion

he above analytical results opplvonly to :he umﬂelsJ svhmmed'
use of our diemt | 1mayr l-or|
t obtaining ou

Our reports and letters are for the exdusive and confldentia
MPany in any oxl\ ising. n 1 public anne nnrunv-n'-. withot
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Nutrient Management Decisions

1. pH —Below 6.0 in high rainfall areas verses
arid regions.

2. Nitrogen needs for each crop. OSU
guidelines.
https://catalog.extension.oregonstate.edu/to
pic/agriculture/fertilizer-guides

3. Phosphorus concerns.


https://catalog.extension.oregonstate.edu/topic/agriculture/fertilizer-guides
https://catalog.extension.oregonstate.edu/topic/agriculture/fertilizer-guides
https://catalog.extension.oregonstate.edu/topic/agriculture/fertilizer-guides
https://catalog.extension.oregonstate.edu/topic/agriculture/fertilizer-guides

QUESTIONS:

O’NEI I.I./ SUSTAINABLE AG CONSULTING, LLC

Dennis T. O’'Neill, CCA

O’Neill Sustainable Ag Consulting, LLC
4804 NW Bethany Blvd

#12-118

Portland, OR

97229

(503)-828-5221

dennis@oneillsac.com



tel:(503)-828-5221
tel:(503)-828-5221
tel:(503)-828-5221
tel:(503)-828-5221
tel:(503)-828-5221
mailto:dennis@oneillsac.com
mailto:dennis@oneillsac.com

