MALCOLM WIENER CENTER FOR SOCIAL POLICY
JOHN F. KENNEDY SCHOOL OF GOVERNMENT
HARVARD UNIVERSITY

The Feasibility Study of Commercially Marketing Elk Meat
A Report Prepared for the White Mountain Apache Tribe

by
Cyril Chu and Ken Haig

PRS 98-13

May 1998

HARVARD PROJECT ON
AMERICAN INDIAN ECONOMIC DEVELOPMENT



The views expressed in this paper are those of the author(s) and do not necessarily
reflect those of past and present sponsors of the Harvard Project on American Indian
Economic Development, the Malcolm Wiener Center for Social Policy, the John F. Kennedy
School of Government, or Harvard University. Reports to tribes in this series are currently
supported by the Christian A. Johnson Endeavor Foundation. The Harvard Project is
dirccted by Professors Stephen Cornell (Udall Center for Studies in Public Policy, University
of Arizona), Joseph P. Kalt (John F. Kennedy School of Government, Harvard University)
and Dr. Manley Begay (John F. Kennedy School of Government, Harvard University. For
further information and reproduction permission, contact Dr. Begay at (617) 495-1338.



TABLE OF CONTENTS

BOOK 1.................

Briefing Book i

Explanation of Findings =4

Appendix

A. Legal Documents

1

R W

6

INSPECTION AND HANDLING OF LIVESTOCK
FOR EXPORTATION a3
TAKING AND HANDLING OF WILDLIFE 49
WHITE MOUNTAIN TRIBE V. STATE OF ARIZ. 53
ILLEGALLY TAKEN FISH AND WILDLIFE o
U.S. v. ARTICLES OF FOOD... BUFFALO JERKY %\

B. Meat Inspection

1
2

WIND CAVE NATIONAL PARK w

TITLE 21: MEAT INSPECTION <%

USDA PROCESSING INSPECTORS’
CALCULATIONS HANDBOOK 134

C. Equipment Estimation Sheet

1

EQUIPMENT ESTIMATION FROM KGCH 262






8661 ‘AeJ\ -- Arenuef
[1 3upjing-uoneN
:KIMuR)) 1811,J-K3UaMm [ 9y} Ul UBDLISWY dAIIBN
3reH uay pue ny) [LAD

«LVAN ATd
ONLLHAIVIN ATTVIDIHININOD 0 AANLS ALITIFISVAA AH.L,,
‘NOILLVAYASHY HHOVAV NIVINNOW A.LIHM Y04

ALISYIAINN AYVAIVH " INFANITAOD
40 "TOOHDS AQANNAN "4 NHOf



'SPIdY [0 uo syoeduur

PUe ‘SUIdOU0D IM[ND “K)I[IqIses) [eonsIsoy/

JIOU099 “uore[n3ai/me[ ‘03 pajrwi| jou nqg

‘Surpnjour Anjiqissod [eroIowWWos © se SI)

dZATeuE 0] Pasn g [[1M BLINLID JO Ioquinu

V '92In0sa1 juepunqe jueisixs Apeaiye

~Ue U0 wInja1 Swizrurxew S[IYM UOIBAIISAI
-U0 Y[ JO Jaquinu o) umop Juug .

[FOD LVIAM



SOIMUIA 1310 Ul 19)19q AJ[enusjod
paurejurew 9q ues 109014 Yy} Jo 9A193(qo ay |

UOIBAIISII-JJO PUB UOIIBAIISII-UO
9[es I0J SUONB[NBAI USSMISq SIIUIJJIP ST 210 I,

ULI9)
-3UO[ 2} UBY) WLISI-LIOYS 3Y]) 10] 9[qISBJ QIO

3J3not) 95uo pey om se Juof se jou 3w ‘Ajddns
Jedw ¥s 103 [enusjod wiid) Suof st 219y} Iy M

Jordut eIy [no & aAey Kew jesur yo JO 9[eg

s3uipurj Aoy



Main Issues




wLio) Sunayrew isijendes ojur , SI0W OU PUB PadU
NOA Se yonur se ey, sje[suen :00qe) [eInyno

JUSWUOIIAUD 9Y) 0]
swaqoid 3ursnes y[o parerndodioso :uoneonpa

UoneISUdS JOFUNoA J0J Jusuramoduwd
:digsimouaidonua [eoof Sunjowoid

Juowade3us Aue a1ojoq siepes| uorurdo
[EQLD TRIM UOT)EIIUNUIWOd (0P 0) SuIy} JSII]

ur-Ang :aanjn)



suonen3ay
VA L66] MIU JJUIWUIIAOL) [RIIPI,] o

pauueq Y[9 [890] JO 9[eS :JUSWUIIAOL) RIS 7V
SIS} ST J[ISI JI0oMdWeRIJ Y} Ing V|2 JO

a[es 10§ Juapadaid [e39] ou :9nsSS] AJUTIOIOA0G

uonensay/[e397]



[9AJ] 9[qeuTe)SNS UTRJUTRW [[IM

1234 1od wornendod (8103 jo o4, Sunsoarey
TeaX 1od pa19adxa SIA[RD ()00 Z-00S |
000°01 :I9A9] 9[qeure)sns je uorendod |2

(1urm-1s0d)000Z1-000°0 T :[€109

LVIAA Ul Y[ moqe s1oe,|



910]S AI19200I3

IOpIO [TBW PUR $310)S UI — /SIUB.INE)S/S[a10Y

dryszoured pojur — [800] AQ paAIas —

a[es 19yIew Jjuswodeue owed —

[euonjBUIOIUI pUR

weidoxd Sururen —
[euoneu deudoidde "

uo 2213e 0] SINL)S jue[d Fuissaood
pue Y, I0J SI [eor) — dn witﬁm —
UOIBAIISAI-JJ () UOTIBAISSAI-U()
I 9Seyd o [ 9Seyd e

SUIOUO)) [BIOUAN)
JeS Y[d JO J[es



uoniper) 3urssadod awoy
[9A9] 918)S UO WSsIuoIeUR
SUISOU0D IN}N9

syonpoad
3uIZIpIepue]S/[0I)U0D
Ayrenb ur fnomggip
1SOATRY PIIM
Junengai/3uLrojruow
Ut AJnoyyIp

$1500 dn-jrels

(--)

syonpouid-£q
aInjonIserur JursIxa
[euueyd safes 3unsixo
SQWIOJUI PUB SINUIAI

Aunuoddo
dururenjuswAoyduwd

Y[ snjdins
sasAordwa [nyyrys
AYu31212A0S [eqL)

(+)

UOTIBAISSAI-U() ] 9Stld



95eMas

A)narpgip [onuod Lyipenb
puewap s[qeydIpaidun
spuan ununy-nue
A1ddns
d1qeyo1pardun/sjgeisun
uoneoo|

Io12q Yim syueld oyearid
PYSI[qe)Sd UOI1}BIIaSAI
-J30 woy uonnaduod

(-)

syonpoid-Aq sjqenyea
ogew dyoede Funowoid

[enuajod
Jod el [RUOTIBUIUI

dorid aannadwod

(+)

UONBAIISAI-JJ() ][ 9SBY]



$1s0)) uonngLnsicy/uoneirodsues |
(Aouarorggo
pue uwnjoA yyim Area) SISO QOUBUIUIBIA]

| (Ay1enb juswdinba
pue soafoduid Jo roquunu yjm Area) mumOU wG:tOMU

$)S0D SuULIN)) pue FUIUOSLIY
(s1onpoud jo sady yym Lien) sorjddng SuiSeyoeg
00°€T9"YST$ IUSUINSIAUT AISUIYIEIA [enIU]

§180)) dn-ue)Q



.@ ‘bs mw..S% “.Baﬁwoq wﬁmcﬁmrﬁ
GO1$ SIS
0S° I81$ :PISIYS UO SWIOH

SP0°1$ 01 SE6S$ SIUNOTA I9P[NOYS
1 'bs ¢¢'0z§ sy opiH N7
0S67$ 01 081°¢§ :SIUNOIA 9ZISJI]

sjonpoad-

Aga1qeneA




N[ WO dwodu] [810 [

00S°L1$ = 00S$ X A S€
(31 ITe Jo %¢¢) syonpord-Ag wol ] swoou|

000°SL$ = 0T/1 X AI/OE$ X SqI 000°ST
(01/6 49 WB1om paonpar &rel) JBIJA WOL] SWOIU]

41 000°ST =Sq1 0ST X [T 001
TN Hq[H [eI0 ],
(OLTRUOS WINWIUTIA))

JWIOJU] pue SONUIAIY




Pk S L G RIS g il 3
oy ripen g
3 i ; il jilg “w ; £y il ig=y i
H i i - . [ LY
L { » y 1 N (] [P
i R A, it

1§ 3 ilf: iR kit I ot {15t

_..,.:m g ] e A“.w? / gt

00S°C9¥$ =00S°L8$ + 000°SLES
M[H WOl dwooU] [B10],
oomﬁwwnoom%xmi

s1onpold-Agq wol,] Swoouf

000°SLES = 01/1 X qI/0€$ X SqI 000‘STI
JE3JA WOJ,{ SWOooU]

541 000°STT =S91 0ST X M9 00S

JeIN I 810,
(O11RUS WNIPIIA))

SWIOJdUJ pue SONMUIAIY]




[

—000°SLT$ + 000°0SLS
[ WOI,] SWoou] [B)0 .

000°SLT1$ =00S$ X 0S¢
syonpoid-Ag woi,] swoouy

000°0SL$ =01/1 X QI/0€$ X SAI 000°0ST
JBIIN WO, QWOooU]

A1 000°0ST =Sq1 0ST X S 000
TeIN M[H [e10LL
(0LTRUSIS WNWIXRIA])

JWOdUJ pue

00°5Z6$

SONUIADY




(Quawagdeuow
Usly pue owes puo£aq) SOA[OM UBIIXIA]

(Ai1enb jeawr) ;ssoursng [BUOSEIS

SANI[Ysay/uazoay
[onuod Ayjenb

| GISH yeay
- 9pIS A[ddng :1
[H JO anss| Surureuway



(Suryoeod ar) Y[ JO $92INOS III0

(51809 ddUdUIRIUTRW
AN[I0B] UOSBIS-JJO ) (SSAUISN( [BUOSEIS

S9IpMIs SunadIew sI0wW padu-- ;Auendod
L19A3 Y31y je 9o11d urejurew

OPIS puslla( ‘]I
IH JO anss] Sururewoy]



uonerd3pryai/uonelodsuer)

/sanrmnauawdinba steorwayo/3urdeyoed

~ /9dUBUIBIUIBUI UOSBIS-JJO,/IUISILIOAPE

/SINIONIISBIIUL/S0URINSUL/SUISUDI]/2FeMIS
:uonNqIISIp-sONSIFO[

UoI1ed0[
d[qe[ieAr 3uIp[ing 3unsIxa .

IS SUISSID0I]



SIdUIBIUOI 29 SUIq

0qUIOd "SISUIRIUOD POOJ ‘SWNIp "saI33nq
'SUIQ "S3ONI) "SIJISBD 29 S[Q9yM ‘SIddeds
1923213 *s19[[ed "sSeq ysex) ‘sIniq $90I[1Yd

‘s1an1e[d "saI[[op '$910) *$19)9Nq ‘S[AAOYS

'sAe1) 'sd009s "sySap "sa[qe} "S1ILD "JUIA[AYS

Sul[pueH [eLIDIBIN
18180 SUISS001J



59930anbs 29 swooiq ‘sdour “sjearwdYD
~ UOIBIIUBS "SOLIOSSI00R 2% SA®[ ‘sped
7% S19qqnIds "saguods "saysniq ‘sa[zzou
% sIdysem aInssaid ‘suonels umopysem

'SUOI)B]S 9SOY "SILIOSSIIOR 29 SISOY "SI[ZZOU

UOIBIIUBS
:81S0)) SUISSI00I]



390[q 19m0d *SpI0d UoISUAIXa "SIY3I|
USe[J "SI9MO[q "s1appe] ‘s1ayoo] ‘sdwnd

winJip “syuedLiqn| "s[0soJoe ‘S3uneod [[em e

OUBUUIRTA JUB[J]
:$1S0)) SUISS00.1]



SWAISAS FUI[199
'SSULIOA0D [[eM "SIOOP JIB SI00p J1jjel)
'SI00p [oUU0sIad *$100p 9FRI0IS P[OI *SIOOP

dLys -axempirey 1o0op ‘Sunysi| ‘jonuoo A[J o

3uropoway Jue[q
:$1S0)) SUISSI001]



Sysew 9[qesodsip

29 s10je11dsal “suore)s ysem 949 ‘uonosajord
169 29 949 ‘peay ‘suoide aA1199301d

'SOAO[3 [SOW "SIAJI[S 2P SIAO[S JULISISAI IND

'IN0-3.1/)NO-3I0] "SIAYSINSUTIXA "SI PIL ISITJ

ISEYERS
:8)S0)) SUISS900.1]



sjonpoad Surjooos .
S)ew J00[]

spioddns yoeq 2 puey 9sum .

SOTWOUOSFI5
:81S0)) SUISSI001]



sjoulrey ‘s3eq AIpune| ‘SoAd9[S "SIAO[3

JIUY "S9AO0[S 29 $100q paje[nsul “SuIyjoo
d[qesodsIp ‘saA0[3 d[qesodsip 29 joordiojem
'suoade s[qesnar 29 sjqesodsip “1eaFurel
'SY20JJ “3UIYIO[D JIOM U0}0D “SUIY)O[D

PareInsur “Sayso[es ‘SI0YS JI0M ‘S]00q

3uryor)
:$1S0)) SUISSI001]



SMES puey "S00Y "SISP[OY [00]
79 JJTWy "SOAIUY A)I[e1oads ‘s1eoys ‘spreqqeos

'S[991s "s1ouadreys ‘SaAIuy Anjnod ‘SIAIUY .

A19n)
:81S0)) SUISSI0I]



SIDJWOULIAY) MO[-UYSIY *SIDJWOULIAY)
I21eM 10Y "JUNOW [[eM SIdJOWOULISY)
uoneIqI[ed ‘SI9}WOULIY) dUI[-Ul

"P1EMOR ST "SI)OWOUWLISY) WIS 3uoj
'SIWOTLIdY) [eNSIp 19300d 'SI9JAWIOUWLIAY)

[eN3IP P[oY puey ‘s19jowourdy) Joosdiojem .

SI9)OWIOWLIaY |
:$1S0)) SUISSIV0I]



Y3ramyoayd

pmoﬁwom uonod -9[ess [erp "s9[eos Junnduwod

dotxd .83%5@ [ensip ‘youoq ‘Suiuey "pooy .

SO[BOQ
:$1S0)) SUISSI0I]



IOSUAS 33L)[0A DV
sIojernores
SI9UNOD

- Saydremdoss
sIouwr)

spreoqdro

SIY Ud

[onuo) Aiurend
:$1507) SUISSI0I]



SopeULIBW "SSUTUOSEBIS "SAIND I1e3NS

's19)ymys doiv[qe) "S9[padu .

‘sduind

suLiq 's9[qe) Surdwnd ‘sdwnd Sunmno .

3unn)) 2 SJUIUOSLIQ
:§1S0) SUISSI001]



sduress -s3ey -91sed ooy 29 YUl
"SMES[[OM "SIPB[q MBSPUEB( "SIATUY]
2 sare[d JOpuLIZ “SYOIIS|OWS 'S}oU FUIYOWS

'S$Y00Y [991S SssafuIe)s sassaid anm .

sariddng Suissaoorg
:$1S0)) SUISSID01]



sgursed ‘sayonod wnnodeA 's3eq
ur-11oq 29 1[9p ‘diz “sIayIew "SIASuAdsIp

% ode) ‘s19[eas Feq ‘s3eq 1eaw Kjod ‘s1o[eas

gonod ‘sayonod pajurnid ‘spien3 suoq

sorddng Surgeyoe]
:S1S0) SUISSAO0I]



yuowdinba Surjaqge] .
juawdinba Suideyoed .

souryoew surdeyoed wnNnoeA .

yjudwdinby Suideyoeyg
:$JS0)) SUISSID01]



SASNOYINOWS
SI9JINS

sJ0399(ur
SIquIM
SIdXIW
SIaNND [MOq

juowidiby Suissasoryg
:$1S0)) BUISSI0I]



SIUQUIIINDAT UOTIBIIJI1IAD 10303dSUl

(jJoogpuey suornenoe)
.$10309dsu] 3urssanoly) Juowaiinbal Vs e

uonodadsug



000°SL¥$ = 000°SLI$ + 000°00€$
Juny g WO SWOIU] poadx5] [B10], e

000°SLI$ = 0SE X 00S$
syonpouad
-Ag[ JO UONINPOIJ WOIJ SWOIU] PIAAXF

(woswas A3) 00000€$ = MIH 000°T X 00ES
SHULIdJ JUnH Y[ WOIJ dWodu] pa1oadxs .

SHUWLIDJ JOqUISW-UON] JO JOqUINN dSBAIOU]

[ -S9ANBUIA Y



spaepue)s

LAENIER FRITATS
)39l 0) IJISBI pue
SUIWNSUOI-IUWIL) o [oyu0d Ajpenb aapyaq

3800 dn-)ae)s Y31y « sapiroad youea owes .

) )

S[e03 [euI3LIO
S 9QLI) }39UI JOU S0P

ouey swen
[ :SOAIJRUId) Y



SIJOUIq ULID)

-3U0[ )M S[eOF [RUISLIO S 9QLI] S}OoU —
1500 dn-1Jels wnwiruru —
uny dwes papinsg

10J JIomawelJ SursIxd ay) asn ue)) —

Juuidag 10y dwe)) Sununy

[1I :SeANRUINY



An Explanation of Our Findings:

Originally Commissioned by Jonathan Long, Watershed Planner for the
White Mountain Apache Tribe, the original objectives of this project were to find a

way:

1) To decrease the elk population within the reservation to an ecologically
sustainable level.

2) To promote the tribal economy both directly through sale of valuable product
and indirectly through the positive image of the tribe marketing game.

3) To promote individual tribal member economic activity, with a cottage industry
approach if possible.

4) Make the economic value of elk more apparent to individual tribal members.
5) Increase availability of elk meat for local (on-Reservation) consumption to

promote healthier diets.

Additional project objectives we added during our site visit: To decrease the
number of elk on-reservation while maximizing return on an already abundant on-
reservation resource, and creating income, jobs, and facilities for the benefit of tribal

members.

The proposed model to follow was that of wild elk harvesting. We researched and
considered why or why not to go through with the proposed model as a solution to
the project, and came up with a list of advantages and disadvantages to the wild

game harvesting model:

Advantages/positive aspects of the proposed project:

-——-Right now, elk are an overly-abundant resource on the White Mountain Apache

reservation; increasing harvest will help stabilize the population



Currently, the number of elk on reservation is estimated at close to 12,000 (with a
minimum estimate at 10,000, and a maximum estimate at 13,000).1 A lack of natural
competitors for food or space, a lack of natural predators, careful management and monitoring
of the herds by tribal fish and game employees, and displacement due to increased pressure
from hunters in off-reservation lands have all contributed to the large numbers of elk. Concerns
about the potential effects of elk overpopulation raised by tribal Fish and Game officials and
the office of land-use management can be divided into two areas: 1) effects on the continued
health and livelihood of the herds on-reservation, and 2) the effects on the environment.
Continued elk overpopulation will lead to a increased competition for and general depletion of
the plants that make up the elks' diet, as well as increased competition for space/ territory, both
of which will affect future generations in much more sweeping numbers than careful
management and thinning of elk numbers in the immediate future will. Current large numbers of
elk are having effects on the erosion of riparian areas (the banks of water sources, like streams
or creeks), displacement of deer, highway accidents, and depletion of livestock grazing areas
and tribal members’ crops, in the Cibeque area, for example.2 A solution to these problems is to
thin the number of elk currently on-reservation, and maintain the population at a sustainable
and healthy number (Fish and Game officials have suggested 10,000 as a target pupulation),

both of which can be accomplished by the proposed project.
—--Skills for processing elk meat already exist on-reservation

Many tribal members are already skilled in skinning, butchering, and smoking their own
meat. Their expertise could provide skilled employees for elk meat production. Tribal members
would also be able to contribute their own recipes for preparing jerky.

-—--Tribal sovereignty makes the proposal possible, or at least legally conceivable

Harvesting of wild game and the selling the meat and /or by-products of an animal
taken for sport is illegal in Arizona state, as it is in most other states.3 While there is no legal
precedent for any private group or individual acquiring the right under federal law to sell meat

products from wild game, the federal government has, in the past, condoned the sale of meat

I Interview with Jon Cooley, Director of WMAT Wildlife & Outdoor Recreation Division, and Joe
Jojola, Chief Biologist. 4/13/98

2 Interview with Jonathan Long, Watershed Planner. 4/10/98

3 Arizona statute 17 307




from "surplus game" in national parks (see 16 USCS 141a—-Wind Cave National Game Preserve).
With its historical sovereignty over resource management rights (see White Mountain Apache Tribe
vs. State of Arizona), it might be possible for the tribe to declare its elk "surplus,” and go ahead
with the selling of the meat and put the profits in the tribal treasury, using the protection of the
federal government's trust responsibilities.

For any off-reservation sales, the meat would have to meet FDA regulations for the
packaging and sale of food (see U.S. Code of Laws Title 21 and USDA Processing Inspectors’
Calculations Handbook), though the legal precedent for this is sketchy (see Inspection and Handling
of Livestock for Exportation and U.S. v. Articles of Food... Buffalo Jerky).

-—--Competitive price: elk jerky is extremely expensive due to scarcity of supply

The going rate for elk jerky is currently estimated at about $45/ pound, compared with
$25/pound for beef or turkey jerky.4 There are very few elk meat distributors in the United
States (most of the elk meat sold in the U.S. is imported from New Zealand), and since the
supply is so low, much of the elk jerky produced in the U.S. today is cut with beef, because elk
meat alone would be too expensive. None of the meat currently sold in the U.S. is from wild
game--all of it is from game ranches. The harvesting of free-range, or non-confined animals has
lots of market appeal in the poultry market, for example—the tribe may be able to exploit this
“eco-friendly” image in selling its elk meat. These facts suggest that if the tribe was able to
produce a large, steady volume of jerky, and market the fact that the meat was from wild game,
there is a polential for profit. Potential markets to consider are 1) on-reservation, 2) oft-
reservation domestic (within the U.S.), and 3) off-reservation international (Asia, for example)

markets.
----Additional profits from elk by-products

Even if they are not of trophy-mounting quality, antlers can still fetch between $35 and
$110 a pound in Asia, where elk antlers are used for medicinal purposes (most notably as an
aphrodisiac, but also for liver trouble, diabetes, arthritis, and fatigue—Korea alone consumed
143 metric tons of elk antlers in 1996).5 Elk skins can be made into leather, for clothing or

accessories, to be sold on or off-reservation.

+ Interview with sales representatives from Orcgon Trail Jerky. 4/11/98
5 The Spokesman-Review, Spokane, Washington, November 10, 1997.



----Potential for more on-reservation employment and income for tribal members

Though work is likely to be seasonal in nature, the harvesting, production, marketing,
and transportation of elk meat all provide potential opportunities for employment and/or
extra income for a limited number of tribal members.

----Tribal enterprises like Hon Dah and Sunrise are already a significant draw for

tourists

The market for the sale of elk meat on-reservation is already exists at HonDah and
Sunrise. Elk meat was served at the opening of the Sunrise Express Lift two winters ago and
met with positive feedback. Serving elk meat on-reservation at the Hon Dah restaurant or the
Sunrise lodges as an item on the menu or selling the meat wholesale at these places fits in with
already existing marketing outlets and avoids federal licensing and inspection issues (the Indian
Health Service's Environmental Health Services already does periodic inspections of the casino

and ski resort restaurants).6
-—-"White Mountain Apache" image is a plus in marketing

The White Mountain Apache have cultivated a positive ecological image with their
careful game and resource management programs. This could be used in marketing elk meat as
an "eco-friendly” product. Also, "Wild West" theme restaurants in Asia promise to pay top
dollar for meat harvested by an "authentic" American Indian tribe.

-—--Meat processing facilities could be shared with cattle interests; facilities could be

used for the processing of other overly-abundant game as well

Conflict between pro-cattle and pro-elk factions has marred politics on the reservation
before. Facilities that process both elk and cattle meat might go a long way toward repairing
relations between these two parties, as well as provide a center of business that could then be
used year-round. The same facilities and smokehouse could be used to process wild horse
meat, turkey meat, or other animals that the tribe has too many of on-reservation (the growing

number of wild horses has also been determined by Fish and Game officials to be hazardous to
6 Interview with Robert Brauchli, tribal law advisor. 4/10/98




the riparian areas, especially in the lower ranges of the reservation).
----Meat processing facilities for tribal members

Tribal members that currently take their kills off-reservation to be processed for fee, or
members that do their own butchering at home could use the tribes’ facilities communally. Non-

members that do their hunting on-reservation could get their meat processed on-reservation as

 well.

—--There are sites on-reservation that are not currently being used that might be

suitable for use as a processing plant

For example, the old shopping mall in Cibeque, the airport building in Whiteriver, the old
bakery in Fort Apache, and the old sawmills in McNary.

Disadvantages/negatives aspects of the proposed project:

----Start-up costs are inhibiting

The start-up costs include, but are not limited to: machinery and equipment, insurance,
infrastructure, advertising, salaries, off-season maintenance, packaging, chemicals (sanitation
and preservation), utilities, transportation, and refrigeration (see Equipment Estimation from
Koch). Since the tribe does not have any of these set-up currently, or any experience investing in

them, there is potential for over-spending.

----Difficult to regulate from a game-management perspective

If there is a good market for the meat from tribal members’ kills, regulating hunting could
become difficult. Even if special tags are issued, it would be difficult to keep profit-hungry
individuals from going over the allotted limit. Seasonal restrictions would be hard to enforce as



well, and hunting pressure during the mating season (in the summer) could drastically affect
birth-rates and habitats, and cause damage to the on-reservation elk populations.
Implementation of the project would require more manpower and man-hours from Tribal Fish
and Game, whose resources and manpower are already stretched thin as it is.

Poaching for antler market is already a severe problem. The antler market is extremely
profitable, and Fish and Game believes pressure from this hunting has already forced the elk
into higher elevations. Poaching is dangerous because its effects g0 un-noticed in the short term,
but has drastic effects in the long-term.

-—--Difficult to regulate from sanitation management/ quality control perspective

The quality and taste of the meat taken from a wild harvest depends on many factors,
including whether the kill was made before or after mating season, whether it was a young or
old animal, whether the animal was killed in a way that was non-damaging to the meat or not,
whether the animal was properly skinned and preserved immediately after being killed or not,
and how long a time span passed between the animal's death and the processing of its carcass.
Tests have shown the tribe's elk to be disease-free for the moment, but wide-spread diseases
awong eik herds have been detected tarther north, in Colorado and Wyoming. All of these

factors make the quality control of a wild harvest extremely difficult.

--—Unpredictable long-term supply

There are many variables that make a wild game harvest difficult to predict. Weather,
disease, and drought are all beyond human control. The recent reintroduction of the Mexican
wolf to the area could have affect the elk populations as well, but what that effect will be
cannot be determined. The elk will not continue to expand indefinitely: over the past ten years
the overall number of elk has increased dramatically, but in recent years the actual number of
births has gone down. Since the profit from an enterprise like the sale of elk meat is directly
dependent on the supply, an unpredictable supply is problematic.

-——-Cultural concerns: can the commercialization of elk meat happen without

offending Apache traditions?

Despite recent negative perceptions of the elk, prompted by the effects of their



overpopulation, it was not all that long ago when the mounting elk parts was considered
culturally inappropriate by many tribal members.7 Traditionally, tribal members have generally
taken only as much elk as their own family's needs required. Many tribal hunters today will
give their excess meat to needy families on-reservation, for sustenance through the winter.8 The
marketing of elk meat as a commercial product could be considered offensive by some tribal
members today, especially the elders. There are traditions and rites involved in butchering an
animal that could be overlooked during large-volume processing as well. A questionnaire put to
the tribe might be useful in determining current tribal hembers’ attitudes about elk meat

production.

----Potential for a negative public image off-reservation

While the legal framework may potentially be in place for the tribe to engage in a
commercial elk meat operation, there is no way to predict what kind of antagonism with the
state and federal governments (the traditional authorities in the regulation and inspection of
food products) the tribe could create in trying to push this project though the legal loophole that
exists.

The public outcry in Arizona over the shooting of coyotes and the use of baits and dogs
in bear hunting are two examples of the growing public anti-hunting sentiments in that state.
The harvest and sale of wild elk meat might provoke similar reactions, damaging the tribe's

reputation.

—--—-Competition from off-reservation processing plants, and at-home processing on-

reservation makes for a small market for use of the processing facilities

Since mary tribal members who hunt are already adept at butchering their own meat,
without non-tribal income, processing services alone are not lucrative. Places like Buckhorn,
Snowflake, and Malapai Meats are already well established markets for processing for off-

reservation hunters.
----Cannot predict the market for elk meat accurately

While the scarcity of elk meat currently on the market is a potential window of

7 Interview with Louis Zospah, Tribal Fish and Game 4/11/08
8 Interview with Derald DeClay, Tribal Fish and Game. 4/11/98




opportunity for the tribe, it could also be a potential indicator of how difficult to market elk
meat is. The market for elk meat is too small and too young to make accurate market

predictions.
----Seasonal harvest

Elk hunting season only runs through the fall and winter months. Depending on the
- market, a sustainable, year-round supply would be necessary for continued sales.

—-—Location of processing plant is problematic

Every minute counts in preserving elk meat, and in order for a wild harvest to work, the
animal’s carcass would have to be kept cool and processed as quickly as possible. The
processing plant would therefore need to be as close to the hunt as possible, and close to the
roads. The McNary/Hon Dah region is a natural choice, and provides a colder environment for
better preservation of the meat, but the smell and public nuisance of a slaughtering facility could
hurt tourist activities there. Cibeque could probably use the employment and income
opportunities most of all, but it is too remote to be practical as a processing site. Since it is so
far from the hunting areas, off-reservation hunters probably will not come as far on-reservation
as Whiteriver, but that town makes the most sense logistically. Sewage will be a problem as
well: none of the available facilities in any of these areas have adequate sewage capacities.

Alternatives:

The same objectives of decreasing the number of elk on-reservation while
maximizing return on an already abundant on-reservation resource, creating
income, jobs, and facilities for the benefit of tribal members in process, can all be met

undecr other potential models as well.

1) Increase the number of non-member tag sales

The non-member cow hunt has proven to be the most effective means of bringing down



the elk population thus far.9 500 tags are currently sold to non-members, and Tribal Fish and
Game has just asked to double that.

2) Game ranch

Game ranching ensures quality control and has economical precedent (the Jicarilla
Apache are an example of one tribe currently working with this model). However, game
ranching lacks the "eco-friendly" appeal of wild game harvesting, requires starting costs for
fencing and confinement in addition to those of the meat processing facility, and close

confinement increases the risk of transmission of diseases between the animals.

3) Beginning hunting camp

Currently the tribe appeals to big-game hunters only. A beginning hunting camp, for
people from potentially urban environments who have never hunted before could be a lucrative
model to look into. Branch operations could be started around the elk hunt itself, by offering
siall gamne huniing sessions or nature hikes for the hunters’ family and children.

Continuation of cultural knowledge might be facilitated by elder members teaching
hunting skills and about the Apache environment to younger tribal members, who might use this
knowledge to guide the smaller hunts as an outgrowth of the current "Apache Scout” program.

This model meets all the goals of the project, and fits well within the already existing
hunting program's framework and infrastructure.

9 Cooley, 4/13/98
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sAME AND FISy TAKING AND HANDLING OF WILDLIFE §17-309

Title 17 Ch. 3
'S or parts thereof Historical and Statutory Notes
Source: watering facility containing water in such a
ed in Laws 1949, Ch. 43, § 5. place that” for “water hole or in an area posted
accordance Code 1939, Supp.1952, § 57-109b. prohibiting camping therein, in such a manner
may be posscssed A.RS. former § 17-214, that”.

The 1976 amendment substituted ‘‘natural
water hole containing water or a man-made

ied may be placeq
§ 17-309. Violations; classification

~ed by or lawfully A. Unless otherwise prescribed by this title, it is unlawful for a person to:

:stablish .
ment may 1. Violate any provision of this title or a rule prescribed under the provi-

eof of his | sions of this title.
o
eating ;;;Nf:rlllg 2. Take, possess, transport, buy, sell or offer or expose for sale wildlife

except as expressly permitted by this title.

3. 3. Destroy, injure or molest livestock, growing crops, personal property,
notices or signboards, or other improvements while hunting, trapping or
fishing.

‘ 4. Discharge a firearm while taking wildlife within one-fourth mile of an
§ 57-113, occupied farmhouse or other residence, cabin, lodge or building without

permission of the owner or resident.

5. Take a game bird, game mammal or game fish and knowinglv permit an
edible portion thereof to go to waste, except as provided in § 17-302.
mamiuals and birds. 6. Take big game, except bear or mountain lion, with the aid of dogs.

7. Make more than one use of a shipping permit or coupon issued by the
commission.

8. Obtain a license or take wildlife during the period for which the person’s
license has been revoked or suspended or the person has been denied a license.

9. Litter hunting and fishing areas while taking wildlife.

was Il)av;gu; State v, 10." Possess while hux?ting any contrivance designed to silence, muffle or
by Pen.Code 1913, minimize the report of a firearm.

s l‘t;" ?&Cﬁh lla?ﬁ(;ﬁ; 11. Take wildlife during the closed season.

" ez:r;:)r??rl‘spg:;s::sl;:: 12. Take wildlife in an area closed to the taking of that wildlife.

2 such unlawful pos- 13. Take wildlife with an unlawful device.

hﬁﬁei,ﬁf‘fg‘,‘,ghﬁ f:jg{; 14. Take wildlife by an unlawful method.

r g’zozs)sezszi‘;’:i;f‘e{;?f 15. Take wildlife in excess of the bag limit.

16. Possess wildlife in excess of the possession limit.
17. Possess or transport any wildlife or parts of the wildlife which was

unlawfully taken.
a natural water . . ‘
1g water in such 18. Possess or transport the carcass of big game without a valid tag being
:ss to the only attached.

19. Use the edible parts of any game mammal or any p;’n of any game bird
or nongame bird as bait.
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§ 17-309

GAME AND FISH
Title 17

20. Possess or transport the carcass or parts of a carcass of any wildljfe
which cannot be identified as to species and legality.

21. Take game animals, game birds, and game fish with an explosive
compound, poison or any other deleterious substances.

22. Import into this state or export from this state the carcass or parts of g
carcass of any wildlife unlawfully taken or possessed.

23. Conduct a fishing event or contest on public waters that requires an
entrant to register and that awards prizes, points or money unless the person
first obtains a permit from the department.

B. Unless a different or other penalty or punishment is specifically pre-
scribed a person who violates any provision of this title, or who violates or fails
to comply with a lawful order or rule of the commission, is guilty of a class 2

misdemeanor.

C. A person who knowingly takes any big game during a closed season or
who knowingly possesses, transports or buys any big game which was unlawiul-
ly taken during a closed season is guilty of a class 1 misdemeanor.

D. A person is guilty of a class 6 felony if he knowingly:

1. Barters, sells or offers for sale an

unlawfully.

2. Barters, sells or offers for sale an

taken during a closed season.

y big game or parts of big game taken

y wildlife or parts of wildlife unlawfully

3. Barters, sells or offers for sale any wildlife or parts of wildlife imported
or purchased in violation of this title or a lawful rule of the commission.

4. Assists another person for monetary gain with the unlawful taking of big

game.

E. A peace officer who knowingly fails to enforce a lawful rule of the
commission or this title is guilty of a class 2 misdemeanor.
Added by Laws 1958, Ch. 80, § 2. Amended by Laws 1968, Ch. 101, § 2; Laws 1971,
Ch. 31, § 4; Laws 1978, Ch. 201, § 299, eff. Oct. 1, 1978; Laws 1979, Ch. 107, § I;
Laws 1986, Ch. 228, § 2; Laws 1989, Ch. 41,8 1; Laws 1990, Ch. 196, § 1.

Historical and Statutory Notes

Source:
Laws 1929, Ch. 84, §§ 28. 46.
Laws 1931, Ch. 97, § 7.
Code 1939, §§ 57-128, 57-146.
Laws 1945, Ch. 52, §§ 10, 23. '
Code 1939, Supp.1952, §§ S7-111, 57-126.
Laws 1955, Ch. 97, § 1.
A.R.S. former &§§ 17-303, 17-315.

Prior to the 1968 amendment, subsec. C read:

“C. A person who takes, possesses, trans-
ports, buys, sells or offess for sale big game
species or any part thereof in violation of this
title or a lawful rule or regulation of the com-
mission, or who detaches or removes from the

carcass of a big game animal a portion thereof
and thereby conceals evidence of legality, or
who uses an explosive compound or a corrosive,
narcotic poison or other deleterious substance
for the purpose of taking, stunning or killing
fish or birds is guilty of a misdemeanor, punish-
able by a fine of not more than three hundred
dollars, by imprisonment in the county jail for
not more than six months, or by both such fine
and imprisonment.”

The 1968 amendment inserted “except bear”
in par. 6 of subsec. A; inserted “less than one
hundred nor” following *by a fine of not” and
“or” following “three hundred dollars”, and
added an exception at the end of subsec. C.
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GAME AND Figy
Title 7

carcass of any wildlife
fish with an explosive
he carcass or parts of 3

~aters that requires ap
10ney unless the person

tent is specifically pre.
- or who violates or fajls
o, is guilty of a class 2

ring a closed season or
me which was unlawiyl.
demeanor.

ily:
darts of big game taken

ts of wildlife unlawfully
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He impont
ile of the commission.
: unlawful taking of g

e a lawful rule of the
.

Ch. 101, § 2; Laws 1971,
Laws 1979, Ch. 107, 3 I,
Ch. 196, § 1.

ime animal a portion thereot
eals evidence of legaluy, of
ive compound or a corrmive
" other deleterious substance
f taking, stunning or hilling
ty of a misdemeanar, punish-
ot more than three hundrad
nment in the county ja for
months, or by both such fine

inserted “except bear
fn:?ti:zsened “less dun o
wing “by a fine of not and
wree hundred dollars™. "g
n at the end of subsec.

TAKING AND HANDLING OF WILDLIFE

ch. 3

The 1971 amendment added the exception in
par. 5, and inserted “or mountain lion" in par.
o of subsec. A.

The 1978 amendment inserted “class 2" pre-
ceding “‘misdemeanor” in subsec. B and the
first sentence of subsec. C; inserted “knowing-
Is" preceding “takes, possesses, transports” in
the first sentence of subsec. C and “fails” in
subsec. D; deleted “or attempt to shoot” follow-
ing "Shoot” in par. 4, and substituted “know-
ingly” for “wilfully” in par. 5 of subsec. A;
deleted “punishable by a fine of not more than
three hundred dollars, by imprisonment in a
county jail for not more than six months, or by
both such fine and imprisonment.” following
“misdemeanor” in subsec. B; deleted, “punish-
able by a fine of not less than one hundred nor
more than three hundred dollars, by imprison-
ment in the county jail for not more than six
months. or by both such fine and imprisonment,
except that” following “misdemeanor” in sub-
sec. C, and divided subsec. C into two sentences
(see the 1979 amendment note, post).

For application and effective date provision of
Laws 1978, Ch. 201, see Historical and Statuto-
rv Notes following § 1-215.

The 1979 amendment inserted “Unless other-
wise prescribed by this title.” in the introducto.
v clause, substituted “Discharge a firearm" for
“Shoot any wildlife” and “lodge or building
while taking wildlife without permission” for
“lodge or building, without permission” in par.
4. inserted “or take wildlife”, and substituted
“the person’s license” for “his license” in par.

i, substituted “Possess” for “Have in posses- -

vion” in par. 10, and added pars. 11 to 22 in
subsec. A; rewrote subsec. C, which had read:

§ 17-309

“C. A person who knowingly takes, possess-
es, transports, buys, sells or offers for sale big
game species or any part thereof in violation of
this title or a lawful rule or regulation of the
commission, or who detaches or removes from
the carcass of a big game animal a portion
thereof and thereby conceals evidence of legali-
ty, or who uses an explosive compound or a
corrosive, narcotic poison or other deleterious
substance for the purpose of taking, stunning or
killing fish or birds is guilty of a class 2 misde-
meanor. Failure to attach the tag to a big game
animal as prescribed by commission order shall
be punishable as prescribed in subsection B.”;

and substituted “peace officer’” for “public offi-
cer” in subsec. D.

The 1986 amendment deleted, in subsec. C,
references to bartering, selling, or offering for
sale, big game or parts thereof; added a new
subsec. D; and redesignated former subsec. D
as E. -

The 1989 amendment deleted "“or regulation”
following “rule” in subsec. A, par. 1, and in
subsecs. B and E; and added subsec. A, par. 23.

The 1990 amendment added the provisions
relating to suspension or denial of license in
par. 8 of subsec. A.

1979 Reviser's Note:

In subsection A, paragraph 4, the words
“while taking wildlife” following the word
“building” were transposed to follow the word

“firearm” pursuant to authority of § 41—
1304.02.

Cross References

Classification of offenses, see § 13-601 et seq.
Culpable mental state, see § 13-105.

Fines, see § 13-801 et seq.

Sentences of imprisonment, see § 13-701 et seq.

Administrative Code References

Indian reservations. see A.A.C. R12-4-117.

Library References

Fish e=13.
Game e=7.
WESTLAW Topic Nos. 176, 187.

C.J.S. Fish § 28 et seq.
C.J.S. Game § 10 et seq.
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§17-309

GAME AND FISH
Title 17

Notes of Decisions

Construction and application 1
Indian permit 2
Presumptions 3

1. Construction and application

The liability under this section for penalty for
unlawful possession of game animal or bird is
liability to the state. Frazier v. Terrill (1946) 65
Ariz. 131, 175 P.2d 438.

In an action authorized by Pen.Code 1913,
§ 668, as amended by Laws 1919, Ch. 169 (re-
pealed), to recover a penalty for unlawfully
wounding or killing certain animals or unlaw-
fully having them or parts thereof in possession,
a cause of action for having such uniawfui pos-
session could only arise where there had been
an unlawful taking, killing, or injuring of such
animals, making consequent possession thereof
unlawful. State v. Smith (1922) 24 Ariz. 151,
207 P. 357.

Arizona Department of Game and Fish com-
plies with all applicable statutes when it gives a
public institution or charitable organization
“edible” wildlife seized by the Department. Op.
Atty.Gen. No. 189-047.

2. Indian permit

State game and fish commission had authori.
ty to require an Indian permit and, where appli-
cable, a federal migratory water fowl stamp,
even thoughstate did not receive any revenue
either for sale of permit or from sale of stamps.
op.Atty.Gen. No. 59-68.

3. Presumptions

In an action brought under Pen.Code 1913,
§ 668, as amended by Laws 1919, Ch. 169 (re-
pealed), which authorized an action to recover a
penalty for having posscssion of certain animals
or parts thereof unlawfully by reason of having
unlawfully taken, killed, or injured such ani-
mals, mere possession of such animals or pars
thereaf was presimed lawful.  State v, Smith

(1922) 24 Ariz. 151, 207 P. 357.

In an action brought under Pen.Code 1913,
§ 668, as amended by Laws 1919, Ch. 169 (re-
pealed). which authorized an action to recover a
penalty for having possession of certain ant-
mals, mere possession of deer antlers was not
sufficient to prove that defendant had unlawful-
ly taken or injured deer, especially where the
only evidence adduced supported the presump-
tion that such possession was lawful. State v.
Smith (1922) 24 Ariz. 151, 207 P. 357.

§ 17-310. Agreement to appear in court

Game rangers, wildlife managers, and other peace officers may take any
person before a magistrate within the county in which an offense is commitica
for a violation of any provision of this title, but any person apprehended for
violating any provision of this title punishable as a misdemeanor may be issued
a notice to appear before such magistrate bearing the date, time and place for
such appearance, the offense charged, and the location or approximate location
where the violation was committed. The notice shall be signed by the person
notified to appear, and he shall be given a cpy thereof and thereupon may
released from custody. Failure of such person to appear at the time anfi place
specified shall be cause for issuance of a warrant for his arrest for failure to
appear.

Added by Laws 1958, Ch. 80, § 2.

Historical and Statutory Notes

Source: Code 1939, Supp.1955, § 57-126s-
Laws 1955, Ch. 97, § 2. A.R.S. former § 17-316.

Library References
Criminal Law &=216, 218. c1
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In summary, the shipyard’s purposeful
interjection into Alaska was at most mini-
mal. The burden on the shipyard in de-
fending the case in Alaska would be un-
usually high. The fact that the shipyard is
in a foreign country and belongs to an
agency of a foreign nation bears on the
sovereignty concerns underlying limitations
on jurisdiction and militates against the
reasonableness of jurisdiction in this case,
Considerations of judicial efficiency also
bear negatively on the reasonableness of
jurisdiction in Alaska, These negative fac-
tors are not outweighed by the interests of
the forum or those of CBC and the insur-
ance company in having the case tried in an
Alaskan court. We conclude that it would
not be reasonahle for an Alaskan court (o
exercise jurisdiction over the shipyard and
therefore that there is no jurisdiction under

the International Shoe—Data Disc stap-
dard.?

REVERSED.

SCHROEDER, Circuit Judge, specially
concurring:

There were no minimum contacts with STATE OF WASHINGTON

Alaska as required by the Supreme Court’s

decision in International Shoe Co. v. Waskh-
ington, 326 U.S. 310, 66 S.Ct. 154, 90 L.Ed.
95 (1945) and as recently discussed in
World-Wide Volkswagen Corp. v. Woodson,
444 U.S. 286, 100 S.Ct. 559, 62 L.Ed.2d 490
(1980). The district court found that after
Plaintiffs brought the ship to the defendant
for repairs in Mexico, the plaintiffs must

have “mentioned” the eventual Alaskan

destination of the ship to personnel of the

defendant. There was no deliberate effort

on the part of the defendant to serve an

Alaskan market nor did the defendant

make any use of a distributive scheme de-
signed to place any goods or services in
Alaska or any other part of the United
States. See DeJames v. Magnificence Car-
riers, Inc., 491 F.Supp. 1276 (D.N.J.1980)

2. We need not decide whether the FSIA applies
retroactively to supply Junsdiction, because the
FSIA’s long arm section is subject to the same
due process, minimum contacts, limitations as
is Alaska’s leng arm statute. Thos. P. Gon-
zales Corp. v. Consejo Nacional de Produccion

holding there was no Jurisdiction in New
Jersey over a Japanese defendant which
had done repair work allegedly responsible
for injuries suffered in a New Jersey port.

I therefore concur in the result reached by
the majority.
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STATE OF ARIZONA, DEPARTMENT
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Indian tribes brought actions to pre-

vent states from enforcing their hunting
and fishing license requirements and sub-
stantive regulations against non-Indians

de Costa Rica, 614 F.2d 1247, 1255 (3th Cir.
1980).

* Although these cases were argued separately,
we have combined them for disposition be-
cause they raise similar legal issues. R
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hunting and fishing on Indian reservations
with tribes’ permission. The United States
District Court for the Distriet of Arizona,
William P. Coppel, J., granted summary
judgment against tribe, and the District
Court for the Eastern District of Wash-
ington granted preliminary injunction in fa-
vor of tribe, and appeals were taken. The
Court of Appeals, Choy, Circuit Judge, held
that: (1) Indian tribe was entiiled to pre-
liminary injunction preventing state from
enforcing its hunting and fishing license
requirements against non-Indians on reser-
vations, since tribe's suit raised serious
questions, and, in view of disparity in size
and revenue sources between the tribe and
the state, the balance of hardships tipped in
tribe’s favor, and (2) suit brought by other
Indian tribe would be remanded to district
court for further consideration in light of
Supreme Court’s opinion laying down a spe-
cific rule for analyzing preemption claims in
such cases; district court would be directed
to consider and make factual findings con-
cerning the conflict between state license
requirements and regulations and federal
and tribal policies and interests, extent to
which state license fee damaged tribal eco-
nomic interest and related federal policy,
state's interest in conservation, migratory
nature of wildlife in issue, and the benefits,
if any, to non-Indians hunting on reserva-
tion of state services and state revenue
interests.

Vacated and remanded.

1. Judgment +=715(3)

Where Court of Appeals reversed dis-
trict court’s ruling that Indian tribe’s pro-
mulgation of its own fishing regulations
preempted state regulations and found that
even if federal grant of power had been
delegated to tribe, it had not used that
power, tribe thereafter obtained dismissal
without prejudice of remanded case and
formally exercised preempted power it pos-
sessed, the tribe’s subsequent action to en-
join enforcement of state regulations and
license requirements was not precluded by
res judicata.

2. Indians =32

In actions involving preemption claims
with respect to activities of non-Indians on
reservations, weight must be given to the
tradition of Indian sovereignty over reser-

- vation and tribal matters and the firm fed-

eral policy of promoting tribal self-suffi-
ciency and economic development; unlike
normal preemption cases, ambiguities in
federal law are resulved in favor of preemp-
tion, and an express congressional state-
ment of preemption is unnecessary.

3. Indians &=32

In Indian cases, preemption questions
are to be settled not so much by divining
the actual intent of Congress, but rather by
weighing in the judicial scales the present-
day state, federal and tribal interests in-
volved.

4. Indians =32

Enabling Acts forced states to disclaim
only their proprietary interest in Indian
land, not the state’s governmental or regu-
latory authority over that land.

8. Indians ¢=32

Arizona's disclaimer of any right and
title to the land of Indian tribes did not
preclude it from imposing a license fee on
non-Indians hunting and fishing on the res-
ervation, even though such a fee is related

to reservation realty.

6. Indians ¢=32

Federal policy toward Indians now fa-
vors self-determination rather than assimi-
lation, but that policy does not necessarily
preclude state regulation of non-Indian ac-
tivity on Indian reservations.

7. Indians =32

In absence of a congressional delega-
tion to Indian tribe of the far-reaching au-
thority to preempt state fees and regula-
tions otherwise applicable to non-Indians,
Indian tribes assert only tribal interests
when they attempt to exercise preemptive
power over state law, and those interests
can represent no more than their own
weight in the Indian law preemption scales,
even if federal interests generally favor or
are advanced by such a tribal assertion.




)

8. Indians =2

Federal government has a policy, ex-
pressed in treaties, statutes and administra-
tive practice, of encouraging tribal political
autonomy and economic self-sufficiency.

9. Indians =32

Indian tribes cannot claim to “own”
fish and game on reservation so as to de-
prive the state of any interest in them.

10. Indians &=32

State’s special interest in regulating
and preserving wildlife for the benefit of its
citizens is shared with, not displaced by, the
similar tribal interest when fish and game
are within boundaries of both the state and
the Indian reservation.

11. Indians &=32

The right of tribal self-government ex-
tends only to intratribal relations and to
concurrent civil authority over visitors to
reservations.

12. Indians &=32

Nondiscriminatory state hunting and
fishing license requirements may be im-
posed on non-Indians on reservations with-
out violating the right of tribal self-govern-
ment where the state has a substantial con-
servation interest.

13. Indians &=32

Where valid state and tribal substan-
tive regulations differ, both are enforce-
able; the applicability of state law in no
case prevents a tribe from exercising its
right to adopt and enforce ordinances regu-
lating visitors’ hunting and fishing.
14. Indians &=32

Congress’ power to regulate commerce
with foreign nations and among the several
states and with the Indian tribes did not
preclude state’s application of its non-dis-
criminatory license requirements and regu-
lations to non-Indians on reservations. U.S.
C.A.Const. Art. 1, § 8, cl. 3.

15. Injunction &=1§6(3), 1374)

Indian tribe was entitled to preliminary
injunction preventing state from enforcing
its hunting and fishing license requirements
against non-Indians on reservations, since
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tribe’s suit raised serious questions, and, in
view of disparity in size and revenue
sources between the tribe and the state, the
balance of hardships tipped in tribe’s favor.

16. Federal Courts =924

Court of Appeals may remand case to
district court for further consideration
when new cases or laws that are likely to
influence the decision have become effec-
tive after the initial consideration.

17. Federal Courts =924

Suit brought by Indian tribe to prevent
state from enforcing its hunting and fishing
license requirements and substantive regu-
lations against non-Indians hunting and
fishing on the reservation with tribe’s per-
mission would be remanded to district court
for further consideration in light of Su-
preme Court’s opinion laying down specific
rule for analyzing preemption claims in
such cases; district court would be directed
to consider and make factual findings con-
cerning conflict between state license re-
quirements and regulations and federal and
tribal policies and interests, extent to which
state license fee damaged tribal econumic
interest and related federal policy, state's
interest in conservation, migratory nature
of wildlife in issue, and the benefits, if any,
to non-Indians hunting on reservation of
state services and state revenue interests.

Kathleen A. Rihr, Whitewater, Ariz., ar-
gued for Apache Tribe, Daniel H. Israel,
Boulder, Colo., on brief.

James M. Johnson, Asst. Atty. Gen.,
Olympia, Wash., argued for State of Wash.,
Dennis D. Reynolds, Asst. Atty. Gen., Olym-
pia, Wash,, on brief.

Steven J. Silver, Asst. Atty. Gen., Phoe-
nix, Ariz., Joshua I. Schwartz, Washington,
D. C,, for State of Ariz. et al.

Barry Ernstoff, Ziontz, Pirtle, Morisset,
Ernstoff & Chestnut, Seattle, Wash., ar-
gued for Colville Indian Reservation; Ste-
ven S. Anderson, Seattle, Wash., on brief.

Appeal from the United States District
Courts for the District of Arizona and for
the Eastern District of Washington.
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Before MERRILL and CHOY, Circuit
Judges, and EAST,** District Judge.

CHOY, Circuit Judge:

These cases present the question whether
an Indian tribe can prevent a state from-
enforcing state hunting and fishing license
requirements and substantive regulations
against non-Indians who hunt and fishon a
reservation with the tribe’s permission. We
vacate the summary judgment entered
against the White Mountain Apache Tribe
(Apaches) and affirm the preliminary in-
junction granted in favor of the Confeder-
ated Tribes of the Colville Indian Reserva-
tion (Colvilles).

1. Facts

The Apaches and Colvilles market to non-
Indian sportsmen the opportunity to hunt
and fish on their large reservations in Ari-
zona and Washington, respectively. The
tribes sell these sportsmen tribal hunting
and fishing licenses, and the tribes and
their members also profit from sales of
food, lodging and tourist gnods and services.
The tribes have enacted detailed hunting
and fishing codes, which purport to make
state law inapplicable to non-Indian sports-
men on the reservation.

The United States Fish and Wildlife Ser-
vice stocks tribal waters with fish for the
sportsmen to catch; federal money and
manpower also aid tribal fish and wildlife
management activities. The respective
states provided comparable services on the
reservations in the past, but not at the
present.

Natural and artificial barriers allegedly
prevent all or some of the fish and wildlife
from migrating onto or off of the reserva-
tions.

The laws of the states license and regu-
late hunting and fishing. The states con-
cedes that they cannot precondition or re-
strict in any way tribal members’ own hunt-

** The Honorable William G. East, Senior United
States District Judge for the District of Oregon,
sitting by designation.

1. This has been their position here and below.

He

ing and fishing within the reservations;
that the tribes can bar non-Indian tourist
sportsmen from the reservations completely
or, if they choose to admit them, subject
them to tribal license requirements and sub-
stantive regulations; and that a state can-
not authorize a non-Indian to engage in any
hunting or fishing within the reservation
that the tribe prohibits.

The two cases differ in the following
respects:

(1) The Apache case involves both hunt-
ing and fishing, the Colville case only fish-
ing.

(2) The Apaches attack only the state
license requirement; the Colvilles also at-
tack the state substantive regulations.

(3) The Ai)aches rely only on the right of
tribal self-government;' the Colvilles also
raise several other issues.

(4) Arizona concedes that at this time its
agents do not enter the Apache reservation
without Apache permission, and proposes to
accost non-Indian violators of state laws
only after such violators leave the reserva-
tion; Washington asserts the right of its
agents to enter the reservation as well.

(5) Arizona has not taken civil and crimi-
nal jurisdiction over the Apaches and their
reservation under the Act of August 15,
1953, §§ 6-7, Pub. L. No. 83-280, 67 Stat.
588 (Public Law 280); Washington has tak-
en such jurisdiction over the Colvilles and
their reservation.

(6) The Apaches elected to accept, and
are organized under, the Indian Reorganiza-
tion Act of 1934; the Colvilles did not and
are not. (The Colvilles are, however, a fed-
erally-recognized Indian tribe.)

[1] (7) A district court entered a sum-
mary judgment against the Apaches; a dis-
trict court entered a preliminary injunction
in favor of the Colvilles, stating that they
enjoyed a high probability of success on the
merits.?

2. In the Apaches’ action for injunctive and de-

claratory relief, the district court entered a
summary judgment on the merits in Arizona's
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(8) A district court found that the Apach-
es had demonstrated no financial harm; a
district court found that the Colvilles would
suffer “great harm,” quite possibly includ-
ing loss of income, absent an injunction.

II. Preemption

A. The Rule in Indian Cases

After the district court decisions in the
cases before us, the Supreme Court laid
down a specific rule for analyzing preemp-
tion claims in Indian cases generally and in
cases involving non-Indians on reservations
particularly. The Supreme Court stated
where “a State asserts authority over the
conduct of non-Indians engaging in activi-
ties on the reservation,” the court must
make “a particularized inquiry into the na-
ture of the State, Federal, and tribal inter-
ests at stake, an inquiry designed to deter-
mine whether, in the specific context, the
exercise of state authority would violate
federal law.” White Mountain Apache
Tribe v. Bracker, 448 U.S. 136, 100 S.Ct.
2578, 65 L.Ed.2d 665 (1980) (Apache Log-

ging Case).

[2] The Court emphasized that this rule,

rather than the normal rules of federal-’

state preemption, must be applied in Indian
cases. Id. at 144, 100 S.Ct. 2584.

The unique historical origins of tribal
sovereignty make it generally unhelpful
to apply to federal enactments regulating
Indian tribes those standards of pre-emp-
tion that have emerged in other areas of
the law. Tribal reservations are not
States, and the differences in the form
and nature of their sovereignty make it

favor, even though Arizona had requested sum-
mary judgment only on a jurisdictional ground.
The Apaches appealed on the merits.

In the Colvilles’ initial action for injunctive
and declaratory relief, the district court agreed
that the promulgation of the tribal fishing regu-
lations was an exercise of delegated federal
preemptive authority. which preempted state
regulations and license_requirements. 412
F.Supp. 651 (E.D.Wash.1976). We reversed,
finding that even if federal preemptive power
had been delegated to the Colvilles, they had
not yet used that power. 591 F.2d 89 (9th Cir.
1979). After obtaining a dismissal without
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treacherous to import to one notions of

pre-emption that are properly applied to

the other.
Id. at 143, 100 S.Ct. at 2583. For example,
in Indian cases weight must be given to the
tradition of “Indian sovereignty over the
reservation and tribal members” and the
“firm federal policy of promoting tribal
self-sufficiency and economic development.”
Id. Thus, unlike in normal pPreemption
cases, ambiguities in federal law are pe.
solved in favor of preemption, and an “ex.
press congressional statement” of preemp-
tion is unnecessary. Id. at 140, 100 S.Ct. at
2582-2585.

[3] We interpret the substance of this
rule to be that in Indian cases preemption
questions are to be settled not so much by
divining the actual intent of Congress, but
rather by weighing in the judicial scales the
present-day state, federal and tribal inter-
ests involved? We are also mindful of the
framework of analysis used in the Apache
Logging Case itself, where the Supreme
Court held Arizona was preempted from
imposing certain taxes on a non-Indian log-
ging contractor working for an on-reserva-
tion tribal enterprise because of three fac-
tors:

(1) the comprehensive and pervasive fed-
eral regulatory scheme for harvesting and
marketing Indian timber left no room for
additional state taxes or burdens;

(2) “the assessment of state taxes would
obstruct federal policies [relating to the
profitability and management of the Indian
logging enterprise]”; and

(8) there was no “regulatory function or
service performed by the State that would

prejudice of the remanded case, the Colvilles
formally exercised every bit of preemptive
power they possessed. They then filed the
present action and obtained from the district
court a preliminary injunction against enforce-
ment of the state regulations and license re-
quirements. The state appealed.

We hold that, given this history, no issue in
the Colvilles’ present action is precluded by res
judicata.

3. Compare Colville Cigarettes Case, 100 S.Ct
at 2093 (Rehnquist, J., concurring and dissent-
ing).
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justify the assessment of taxes,” the “gen-
eral desire to raise revenue™ alone being an
insufficient justification for taxation here
in light of the “significant geographical
component to tribal sovereignty,” a factor
which (although “not absolute”) is “impor-
tant” and “highly relevant” in preemption
analysis. Id. at 147, 100 S.Ct. at 2586.

We will utilize the same framework of
analysis in these cases.

B. Pervasive Regulatory Scheme

1. Statutes Specifically Relating to
Hunting and Fishing

Congress has consistently and explicitly
preserved state fish and game regulation in
areas under potentially exclusive federal
control. See, e. g., 16 U.S.C. § 528 (national
forests); id. § 668dd(c) (National Wildlife
Refuge System); id. §§ 670h(b) & (cX4),
670i(b)4), 670k(6) (other public lands).
Federal statutes specifically dealing with
non-reservation hunting and fishing by non-
Indians reveal a total lack of intent to
preempt state law by direct federal fish and
game regulation.t

2. Public Law 280 and the Enabling
Acts

Public Law 280 extended state civil and
criminal jurisdiction over actions to which
Indians are parties in five states. See 18
US.C. § 1162; 28 U.S.C. § 1360. Public
Law 280, as amended, also allows for the
assumption of civil and eriminal jurisdiction
over Indian country by other states if cer-
tain conditions are satisfied. See 25 U.S.C.

4. For example, 18 U.S5.C. § 1165, which prohib-
its going upon Indian land, without lawful au-
thority or permission, for the purpose of hunt-
ing or fishing, does not *“mak({e] illegal the
unauthorized killing of wildlife on Indian reser-
vations"”; it prohibits trespass, not acts done
while trespassing. United States v. Sanford,
547 F.2d 1085, 1088-89 (9th Cir. 1976). Sec-
tion 1165 “does nat represent an attempt by
the federal government to enter the arena of
fish and game regulation on Indian reserva-
tions,” id. at 1089; it merely supplies a federal
forum for vindication of the tribal right to ad-
mit non-Indian sportsmen only at the tribe's
pleasure,

Similarly, the provisos of 18 U.S.C. § 1162(b)
and 25 U.S.C. § 1321(b) that nothing in Public

5%

§ 1321. The general grant of jurisdiction in

Public Law 280 is subject to certain exclu-

sions:
Nothing in this section ... shall deprive
any Indian or any Indian tribe, band, or
community of any right, privilege, or im-
munity afforded under Federal treaty,
agreement, or statute with respect to
hunting, trapping, or fishing or the con-
trol, licensing, or regulation thereof.

18 US.C. § 1162(b); 25 U.S.C. § 1321(b).

Although Public Law 280 was not a grant
of general civil regalatory control over Indi-
ans, see Bryan v. Itasca County, 426 U.S.
373, 385, 390, 96 S.Ct. 2102, 2109, 2111, 48
L.Ed.2d 710 (1976), under Public Law 280,
states retain the regulatory jurisdiction
over the on-reservation activities of non-In-
dians that they enjoyed prior to that Law
(and absent the effect of the Enabling Acts,
see infra). Fort Mojave Tribe v. County of
San Bernardino, 543 F.2d 1253, 1257 (9th
Cir. 1976).

et diadl
When ‘v‘v’u}‘lh“" ""‘k isdiction ov

the Colville reservatxon, Congress released
the state from its obligation, embodied in
the Washington Enabling Act, 25 Stat. 676,
677 (1889), and Wash.Const. Art. XXVI,
para. 2, to “forever disclaim all right and
title” to the land of Indian tribes and con-
cede that that land shall remain “under the
absolute jurisdiction and control of the Con-
gress of the United States.” See Wash-
ington v. Confederated Bands and Tribes of
the Yakima Indian Nation, 439 U.S. 463,
479-88, 99 S.Ct. 740, 750, 58 L.Ed.2d 740

Law ZBO shall “deprive ... any Indian tribe

. of any right, privilege, or immunity afford-
ed under Federal treaty, agreement, or statute
with respect to hunting ... or fishing or the
control, licensing, or regulation thereof” create
no new Indian rights. They merely provide
that Public Law 280 does not deprive affected
Indian tribes of any previously-granted federal
rights regarding, inter alia, the licensing of
hunting and fishing. See Metlakatla Indian
Community v. Egan, 369 U.S, 45, 57, 82 S.Ct.
552, 560, 7 L.Ed.2d 562 (1962) (purpose of
§ 1162(b) was “to preserve federally granted
fishing rights,” not to grant new rights or to
preserve fishing-related rights of a nonfederal
origin).
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(1979). Arizona has not taken advantage of
the opportunity to relieve itself from the

essentially identical obligation that Con-

gress imposed upon it, see Arizona Enabling
Act, 36 Stat. 557, 569 (1910); Ariz.Const.
Art. XX, para. 4. Thus we must examine
the federal interest and intent manifested
in the Arizona Enabling Act. '

When Arizona entered the Union, it ex-
pressly conditioned its entry on the premise
that it would:

[Florever disclaim all right and title to

. .. all lands lying within said boundaries

owned or held by any Indian or Indian

tribes, the right or title to which shall
have been acquired through or from the

United States or any prior sovereignty,

and that until the title of such Indian or

Indian tribes shall have been extin-

guished the same shall be and remain

subject to the disposition and under the
absolute jurisdiction and control of the

Congress of the United States.

Arizona Enabling Act, 36 Stat. 557, 569.

[4] But Enabling Acts themselves
forced states to disclaim only their proprie-
tary interest in Indian land, not the states’
governmental or regulatory authority over
that land. Organized Village of Kake v.
Egan, 369 U.S. 60, 67-69, 82 S.Ct. 562, 566,
7 L.Ed.2d 573 (1962); see id. at 6768, 76, 82
S.Ct. at 566, 571 (pointing out that Williams
v. Lee, 358 U.S. 217, 79 S.Ct. 269, 3 L.Ed.2d
251 (1959), was decided on the basis of
interference with the right of tribal self-
government and not on the basis of the
Arizona Enabling Act disclaimer); Jicarilla
Apache Tribe v. United States, 601 F.2d
1116, 1135 (10th Cir.), cert. denied, 444 U.S.
995, 100 S.Ct. 530, 62 L.Ed.2d 426 (1979);
Francisco v. State, 113 Ariz. 427, 430, 556
P.2d 1, 4 (1976). But see McClanahan v.
Arizona State Tax Commission, 411 U.S.
164, 176 n. 15, 93 S.Ct. 1257, 1264 n. 15, 36
L.Ed.2d 129 (1973) (certain treaty language,
in conjunction with Enabling Act language,

can preclude state jurisdiction over on-res-
ervation Indians).

[5] In WasI;ington v. Confederated

Tribes of the Colville Indian Reservation,
447 U.S. 134, 100 S.Ct. 2069, 65 L.Ed.2d 10

G\
)

(1980), the Colville Cigarettes Case, the Sy-
preme Court said that the Enabling Act
disclaimers reflect “an intent that the State
not tax reservation lands or income derived
therefrom.” 100 S.Ct. at 2082. The ciga.
rette taxes involved there, however, were
“assessed against nonmembers of the Tribes
and concern transactions in personalty with
no substantial connection to reservation
lands,” and therefore were permissible. Jd.
Similarly, Arizona’s disclaimer does not pre-
clude it from imposing a license fee on
non-Indians hunting and fishing on a reser-
vation, even though such a fee is related to
reservation realty. A state license fee is
not a property tax or a tax on a tribe's own
license income; the fee is paid by “non-
members of the Tribes,” id., and has only an
indirect effect on the tribal treasury.
Therefore the federal interest, as expressed
in the Arizona Enabling Act disclaimer, in
ousting state jurisdiction over non-Indiang’
activities on reservation land is not entitled
to much weight.

3. Federal Policy of Indian Self-Deter-
mination

[6] Federal policy toward Indians now
favors self-determination, rather than as-
similation, See, e. g., Indian Reorganiza-
tion Act of 1934, 25 U.S.C. §§ 461-479;
Indian Self-Determination and Education
Assistance Act of 1975, §§ 2(a), 3(a)(b), 25
U.S.C. §§ 450(a), 450a(a)~(b). This policy is
furthered by increasing tribal authority
over reservations and by helping tribes to
become economically self-sufficient. This
federal policy does not necessarily preclude
state regulation of non-Indian activity,
however; in the Colville Cigarettes Case
the Supreme Court reviewed several federal
statutes embodying the policy but conclud-
ed that Washington's cigarette and sales
taxes were not preempted as to non-Indi-
ans’ purchases of cigarettes on reservations.
Accordingly the policy and the correspond-
ing tribal interests are entitled to weight in
the preemption scales here only to the ex-
tent that concurrent state licensing and
regulation of non-Indian hunting and fish-
ing on reservations actually impede tribal
authority and self-determination.
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4. Delegation Under the Indian Reorga-
nization Act

Both tribes here have adopted codes

which regulate hunting and fishing in com-

prehensive detail, impose tribal license fees,

and purport to nullify state law. If such’

codes had been enacted by Congress, we
would instantly find preemption. See, e. g.,
Apache Logging Case, 448 U.S. 136, 100
S.Ct. 2578, 65 L.Ed.2d 665. The tribal pre-
emptive interests created by these codes,
however, are not as weighty as would be
comparable federal interests. Thus, we
have held that where a state has a valid
conservation interest, comprehensive tribal
hunting and fishing regulations {absent a
delegation of federal preemptive power)
would not preempt state law in the way
that comprehensive federal regulations
might. United States v. Montana, 604 F.2d
1162, 1172 (Sth Cir. 1979), cert. granted, 445
U.S. 960, 100 S.Ct. 1645, 64 L.Ed.2d 234
(1980).3

Ordinarily, federal and tribal preemptive
intorests do not. merge; courts must under-
take a tricorner “particularized inquiry into
the nature of the State, Federal, and tribal
interests at stake” in preemption disputes.
Apache Logging Case, 448 U.S. at 145, 100
S.Ct. at 2584. Congress has manifested no
intent whatsoever to delegate to tribes the
“far-reaching authority” to preempt state
fees and regulations otherwise applicable to
non-Indians, nor would the opposite be in-
ferred even from “federal approval of the
Indian taxing ordinances, or from the fact
that the Tribes exercise congressionally
sanctioned powers of self-government.”®
See Colville Cigarettes Case, 100 S.Ct. at
2082-83.

5. The Montana decision was reversed by the
Supreme Court on another ground after this
opinion was originally filed. United States v.
Montana, — U.S. , 101 S.Ct. 1245, 67
L.Ed.2d 493 (1981). We consider this court’s
holding in Montana ?" this issue valid.

6. This passage disproves the contention that
Fisher v. District Court, 424 U.S. 382, 96 S.Ct.
943, 47 L.Ed.2d 106 (1976), can be construed to
hold that Congress, by authorizing tribal con-
stitutions and councils in § 16 of the Indian

[71 In the absence of such delegation,
we consider that the tribes asserted only
tribal intercsts when they attempted to ex-
ercise preemptive power over state law.
These interests can represent no more than
their own weight in the Indian-law preemp-
tion scales, even if federal interests (which
are entitled to separate weight in the bal-
ance) generally favor or are advanced by
such a tribal assertion. We now consider
whether state licensing and regulation con-
flict with these federal and tribal interests
which in fact tend to coincide.

C. Conflict with Federal and Tribal Pol-
icies

[8] The federal government has a poli-
cy, expressed in treaties, statutes and ad-
ministrative practice, of encouraging tribal
political autonomy and economic self-suffi-
ciency. The tribes also have an interest in
attaining these goals. Moreover, for histor-
ical and cultural reasons Indians have a
special interest in preserving and exploiting
the fish and game within reservation
boundaries, and the federal government has
a corresponding policy to advance that in-
terest. Since these policies and interests do
not of themselves preempt concurrent state
licensing and regulation of non-Indian ac-
tivities on reservations, we must examine
the extent to which such state licensing and
regulation conflict with the federal and
tribal policies and interests.

The United States, recognizing that
tribes enjoy only a limited sovereignty, does
not treat them as independent states.
Therefore, for purposes of state jurisdiction
over non-Indians, the federal interest in
tribal political autonomy does not itself ne-
gate the fact that Indian reservations are

Reorganization Act of 1934, 25 U.S.C. § 476,
delegated its preemptive power to such coun-
cils, exercisable in any ordinance authorized by
such a constitution. In any event, just as the

" Supreme Court in the Colville Cigarettes Case
found that the ordinances of the Makah Tribe,
an Indian Reorganization Act tribe, did not
preempt state cigarette and sales taxes by dele-
gated federal authority, we find that § 476
delegates no authority to preempt the state
laws here.
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parts of the states. Whether the federal
interest in tribal autonomy, combined with
the tribe’s own interest, is sufficient to pre-
clude the operation of state law upon non-
Indians on Indian land depends upon a care-
ful weighing of those interests and that of
the state in the particular situation under
review.

Therefore, we turn our attention to the
policies and interests favoring tribal eco-
nomic self-sufficiency. State taxes that di-
rectly or indirectly take reservation-based
wealth from Indians are usually preempted,
see McClanahan v. Arizona State Tax Com-
mission, 411 U.S. 164, 93 S.Ct. 1257, 36
L.Ed.2d 129 (income tax on Indians); Cen-
tral Machinery Co. v. Arizona Statc Tax
Commission, 448 U.S. 160, 100 S.Ct. 2599, 65
L.Ed.2d 684 (1980) (sales tax on non-Indian
seller, passed on to Indians). But many
cases have held that nondiscriminatory
state taxes on the activities of non-Indians
on reservations are valid 7 even though the
taxes have the indirect effect of reducing
revenues that Indians might otherwise re-
ceive, see Colville Cigarettes Case, 100 S.Ct.
at 2080-84 (tax on cigarette purchases):
Thomas v. Gay, 169 U.S. 264, 273, 18 S.Ct.
340, 343, 42 L.Ed. 740 (1898) (tax on lessees’
cattle); Fort Mojave Tribe v. County of
San Bernardino, 543 F.2d 1253, 1256 (9th
Cir. 1976) (tax on leaseholds). Compare
Moe v. Confederated Salish & Kootenai
Tribes, 425 U.S. 463, 480-81, 96 S.Ct. 1634,
1644, 48 L.Ed.2d 96 (1976) (taxation of Indi-
an activities invalid), with id. at 483, 96
S.Ct. at 1646 (tax on non-Indian purchasers
of cigarettes on reservations upheld). The
tribal interest in obtaining such revenues
weighs only lightly in the preemption
scales, for “the Tribes have no vested right
to a certain volume of sales to non-Indians,
or indeed to any such sales at all.” Colville
Cigarettes Case, 100 S.Ct. at 2080 n.27.
Moreover, when both state and tribe license
the same activity “[t]here is no direct con-

7. One month after the Supreme Court held in
McClanahan that Arizona could not tax the
reservation income of a Navajo Indian, it dis-
missed for want of a substantial federal ques-
tion an appeal arguing that Arizona could not
tax the reservation income of a non-Indian trib-
al employee living on the Navajo reservation.
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flict between the state and tribal schemes,
since each government is free to impose its
taxes without ousting the other.” Id. at
2084. Nonetheless, the federal and tribal
interests in maximizing tribal revenue still
exist.

Although the extent to which the state
license fee damages the tribal economic in-
terest (and related federal policy) will not
receive great weight in the preemption
scales, that extent must be properly as-
certained at the district court level. The
tribal interest in raising revenues for essen-
tial governmental programs does gain
strength when the revenues are derived
from value generated on the reservation hy
activities involving the tribes and when the
taxpayer’is the recipient of tribal services.
Colville Cigarettes Case, 100 S.Ct. at 2083.

The applicability of the state’s substan-
tive regulations to non-Indians hunting and
fishing on reservations presents a slightly
different problem. “Enactments of the
Federal Government passed to protect and
guard its Indian wards only affect the oper-
ation, within the [reservation] of such state
laws as conflict with the federal enact-
ments. [Citation omitted).” Moe v. Con-
federated Salish & Kootenai Tribes, 425
U.S. at 483, 96 S.Ct. at 1646. State season,
size, and other substantive limits that coin-
cide with or arc more lenient than applica-
ble tribal regulations do not conflict with
them. Non-Indian sportsmen who obey
tribal regulations are ipso facto in compli-
ance with such state laws; and if a non-In-
dian violates tribal regulations then state
law enforcement merely reinforces the au-
thority of the tribal code.

When state regulations are more restric-
tive than their tribal counterparts, on the
other hand, the state is in the position of
prohibiting certain on-reservation activities

Kahn v. Arizona State Tax Commission, 411
U.S. 941, 93 S.Ct. 1917, 36 L.Ed.2d 404 (1973).
A dismissal for want of a substantial federal
question has the effect of a holding that the
proffered ground is meritless. Hawaiian Tele-
phone Co. v. Hawaii Dept. of Labor & Indus.
Relations, 614 F.2d 1197, 1198 (9th Cir. 1980).
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which the tribe would license. This creates
a direct conflict between the state regula-
tions and the tribe's ability to raise money,
if non-Indians will not risk the violation of
state law. Since the effect of such regula-
tions would merely be to decrease the reve-

nues otherwise flowing into tribal coffers,

as in the dual-taxation situation, the tribal
interest is not overly weighty. Although
the indignity to the tribe of revenue lost by
direct state prohibition, rather than by indi-
rect economic forces, itself carries a certain
weight, we have held that where a state
substantive regulation is based on conserva-
tion and is more restrictive than a conflict-
ing tribal regulation, the state’s regulation
may be applied to non-Indians hunting or
fishing on a reservation. United States v.
Montana, 604 F.2d at 1171.

D. State Interests

1. Conservation

[9,10] The fact that fish and game are
presently upon an Indian reservation does
not negate the state interest in conserving
them, along with all other fish and game
within the boundaries of the state. A tribe
cannot claim to “own” the fish and game on
the reservation so as to deprive the state of
any interest in them. See Douglas v. Sea-
coast Products, Inc., 431 U.S. 265, 284, 97
S.Ct. 1740, 1751, 52 L.Ed.2d 304 (1977). The
state has a “special interest in regulating
and preserving wildlife for the benefit of its
citizens.” Baldwin v. Montana Fish &
Game Commission, 436 U.S. 371, 392, 98
S.Ct. 1852, 1864, 56 L.Ed.2d 354 (1978)
(Burger, C. I, concurring); see id. at 386,
98 S.Ct. at 1861 (majority opinion). This
state interest is shared with, not displaced
by, the similar tribal interest when the fish

8. The states assert that their police power ex-
tends, unless positively barred by federal law,
to the regulation of all taking of wildlife by
non-Indians anywhere within the geographical
limits of the state. We agree. On the other
hand, whether a federal barrier exists depends
on a weighing of federal, tribal, and state inter-
ests, and apparent state authority or power to

and game are within the boundaries of both
the state and the reservation.?

The weight of the state conservation in-
terest depends in large part, however, on
the extent to which fish and game migrate
across reservation boundaries. We were
not presented with district court findings
on the extent of such migration. If the fish
and game are migratory, the state interest
becomes quite powerful. States have an
obvious interest in conserving animals
which, if protected, would move off reser-
vations onto state lands; moreover, states
have an interest in animals that migrate
from state lands, where they survive by
virtue of the states’ conservation efforts,
onto reservations. Thuys, we held in United
States v. Montana, 604 F.2d at 1171-72,
that state hunting and fishing regulations
and license requirements, if their purpose is
to further conservation and proper fish and
game management, may be enforced
against non-Indians on reservations.®

2. Revenue

The states might also claim a revenue
interest to support their license fee require-
ments. The Supreme Court has noted that
a state’s revenue interest in taxing non-In-
dian activity on reservations is “strongest
when the tax is directed at off-reservation
value and when the taxpayer is the recipi-
ent of state services.” Colville Cigarettes
Case, 100 S.Ct. at 2083.

As to the non-Indians’ receipt of state
services, the tribes discount the states’ reve-
nue interest on this ground by arguing that
the states no longer perform any fish-and-
game-related stocking, enforcement or
management services on the reservations
that might justify an interest in compensa-

enforce state law is not itself a state interest in
enforcing that law.

9. In United States v. Montana, id. at 1171-72
n.15, we distinguished the Fourth Circuit's
Cherokee Fishing Case, 588 F.2d 75 (4th Cir.
1978), on the ground that Montana had a
weighty conservation interest in the migratory
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tory revenue.’® District court findings are
also required on this issue.

II1. Right of Tribal Self-Gavernment

[11] Preemption analysis focuses on the
extent to which federal law has removed
from states power, which they otherwise
would have possessed, over Indians and res-
ervations. Analysis of the right of tribal
self-government, on the other hand, focuses
on whether pre-existing Indian immunities
from regulation of themselves and their
land have been withdrawn by federal stat-
ute, surrendered by treaty, or lost as a
necessary result of a tribe’s present depend-
ent status.! See United States v. Wheeler,
435 U.S. 313, 323, 98 S.Ct. 1079, 1086, 55
L.Ed.2d 303 (1978). We hold that the right
of tribal self-government extends only to
intratribal relations and to concurrent civil
authority over visitors to reservations.

When a state has proposed to tax non-In-
dians for their on-reservation activities, the
courts have almost uniformly found the tax
permissible, even if the tribe was laying its

game, whereas North Carolina had none in the
nonmugratory fish.

10. If the states succeed in demonstrating a con-
servation interest, then their expenditures for
off-reservation enforcement of state law
against on-reservation violators immediately
create a valid revenue interest.

In Warren Trading Post Co. v. Arizona Tax
Commission, 380 U.S. 685, 85 S.Ct. 1242, 14
L.Ed.2d 165 (1965), the Supreme Court men-
tioned as a reason for conciuding that Congress
had intended to preempt state taxation of fed-
erally-licensed Indian traders that

Congress has, since the creation of the Na-
vajo Reservation nearly a century ago, left
the Indians on it largely free to run the reser-

vation and its affairs without state control, a

policy which has automatically relieved Ari-

zona of all burdens for carrying on those

same responsibilities.
Id. at 690, 85 S.Ct. at 1245. On the other hand,
taxation of reservation Indians has been found
to be preempted even where the state was
making substantial governmental expenditures
on the reservation, McClanahan v. Arizona
State Tax Commission, 411 U.S. at 173 & n.12,
93 S.Ct. at 1262 & n.12 (Navajo reservation)
Moe v. Confederated Salish & Kootenai Tribes,
425 U.S. at 476, 96 S.Ct. at 1642, and no com-
pensating-expenditures analysis can be found
in United States v. Montana or the cases in-
volving double taxation of non-Indians on res-

63

own tax on the same activities; the conse.
quent reduction of Indian tax and business
revenues does not violate the right of triba]
self-government. Colville Cigarettes Case,
100 S.Ct. at 2082-83; Fort Mojave Tribe v.
County of San Bernardino, 543 F.2d at 1258,
Double taxation does not diminish a tribe’s
authority to tax non-Indians or otherwise
regulate them,!? Colville Cigarettes Case,
100 S.Ct. at 2084, and a tribe has “no vested
right to 2 certain volume of sales to non.In.
dians, or indeed to any such sales at all,” id,
100 S.Ct. at 2080 n.27.

[12] We therefore adhere to our holding
in United States v. Montana, 604 F.2d at
1171-72, that nondiscriminatory state hunt.
ing and fishing license requirements may be
imposed on non-Indians on reservations
without violating the right of tribal self-
government where the state has a substan-
tial conservation interest.

[13] Where valid state and tribal-sub-
stantive regulations differ, both are en-
forceable, id. at 1171; thc applicability of
state law in no case prevents a tribe from

ervations. But see Apache Logging Case, 448
U.S. at 148, 100 S.Ct. at 2586,

11. The limited, present-day right of tribal self-
government has devolved from the broad tribal
sovereignty principle of Worcester v. Georgia,
31 US. (6 Pet) 515, 557, 561, 8 L.Ed. 483
(1832), as “notions of Indian sovereignty have
been adjusted to take account of the State's
legitimate interests in regulating the affairs of
non-indians,” McClanahan v. Arizona State
Tax Commission, 411 U.S. at 171, 93 S.Ct. at
1261, and Indian military power has been extin-
guished. The leading expression of the
present-day right is that reservation Indians
enjoy the right “to make their own laws and be
ruled by them,” Williams v. Lee, 358 U.S. at
220, 79 S.Ct. at 270; state regulation of on-res-
ervation affairs is forbidden if it infringes this
“right of tribal self-government,” Apache Log-
ging Case, 448 U.S. at 143, 100 S.Ct. at 2583,

12. By contrast, it would violate the right of
tribal self-government for a state court to take
jurisdiction over a suit against an Indian aris-
ing on a reservation, for the state court’s judg-
ment might be utterly irreconcilable with any
parallel tribal-court jurisdiction and judgment.
See Fisher v. District Court, 424 U.S. 382, 96
S.Ct. 943, 47 L.Ed.2d 106; Williams v. Lee, 358
U.S. 217, 79 S.Ct. 269, 3 L.Ed.2d 251.
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exercising its right to adopt and enforce
ordinances regulating visitors’ hunting and
fishing. Accordingly, we also adhere to our
holdings that nondiscriminatory state sub-
stantive hunting and fishing regulations
may be applied to non-Indians on reserva-
tions without violating the right of tribal
self-government. Id. at 1171-72; United
States v. Sanford, 547 F.2d at 1089.13

1V. Commerce Clause

[14] The Colvilles argue that Congress's
power “To regulate Commerce with foreign
Nations, and among the several States, and
with the Indian Tribes” precludes the
state’s application of its nondiseriminatory
license requirements and regulations to
non-Indians on reservations. U.S.Const.
Art. I, § 8, cl. 3. We find their argument
meritless.

V. Conclusion

A. The Colvilles

[15] The Colvilles were granted a pre-
liminary injunction by the district court.
The Ninth Circuit standard for granting
and reviewing a preliminary injunction was
recently stated in Los Angeles Memorial
Coliseum Commission v. National Football
League, 634 F.2d 1197, 1200 (9th Cir. 1980).
The court said:

We start with the general principle that
an order issuing or denying a preliminary
injunction will normally be reversed only
if the lower court abused its discretion or
based its decision upon erroneous legal

13. Thus, we disagree with the Cherokee Fish-
ing Case, 588 F.2d 75, in which the Fourth
Circuit found that by indirectly reducing the
revenues of the tribe and individual Indians, a
state fishing license fee violated the right of
tribal self-government by impeding tribal finan-
cial self-sufficiency, a “goal” of self-govern-
ment. The court found that no state law could
be permitted to “frustrate the Indians’ gover-
nance of themselves or any commercial, con-
servationist or other program administered by
;l’;e Indians for their own advantage.” Id. at 78,

However, it was established in the Colville
Cigarettes Case that a nondiscriminatory state

premises. The reviewing court must de-
termine whether the district court em-
ployed the proper legal standard in issu-
ing the injunction and whether it abused
its discretion in applying that standard.
An injunction may so be set aside if the
court relied on erroneous legal premises
in its application of the standard, such as
in its preliminary review of the merits.

The traditional equitable criteria for
granting preliminary injunctive relief are
(1) a strong likelihood of success on the
merits, (2) the possibility of irreparable
injury to plaintiff if the preliminary re-
lief is not granted, (3) a balance of hard-
ships favoring the plaintiff, and (4) ad-
vancement of the public interest, (in cer-
tain cases). In this circuit, the moving
party may meet its burden by demon-
strating either (1) a combination of prob-
able success on the merits and the possi-
bility of irreparable injury or (2) that
serions questions are raised and the bal-
ance of hardships tips sharply in its favor.
(Citations omitted.)

The Colvilles have met the latter test by
demonstrating as our discussion has indi-
cated that their case raises serious questions
and that, in view of the disparity in size and
revenue sources between the tribe and the
state, the balance of hardships does tip in
the Colvilles’ favor. The district court’s
grant of a preliminary injunction in their

favor is AFFIRMED.

B. The Apaches

[16,17] This court may remand a case to
the district court for further consideration

tax on non-Indians does not viclate the right of
tribal self-government even if it has the indirect
effect of crippling a tribal commercial program;
that much of the Cherokee Fishing Case surely
cannot stand. We do not now decide whether
a state tax or fee which, although otherwise
valid, renders a tribe so destitute that it cannot
finance even the barest essentials of self-
government (e. g.. the tribal council. court and
police) would violate the right. Cf. Santa Clara
Pueblo v. Martinez, 436 U.S. 49 at 64, 98 S.Ct.
1670 at 1680, 56 L.Ed.2d 106 (construing stat-
ute not to impose financial burden on tribes).
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when new cases or laws that are likely to
influence the decision have become effec-
tive after the initial consideration. We feel
that such a remand is proper in the Apach-
es’ case due to the important United States
Supreme Court decision in White Mountain
Apache Tribe v. Bracker, 448 U.S. 136, 100
S.Ct. 2578, 65 L.Ed. 24, 665 (1980). On
remand the district court should consider
and make factual findings as to the factors
mentioned above, including but not limited
to the conflict between the state license
requirements and regulations and the fed-
eral and tribal policies and interests, the
extent to which the state license fee dam-
ages the tribal economic interest and relat-
ed federal policy, the state’s interest in con-
servation, the migratory nature of the wild-
life in issue, and the benefits, if any, to
non-Indians hunting on the reservation of
state services and the state revenue inter-
ests.

The summary judgment against the
Apaches is VACATED and the case RE-
MANDED for further proceedings.!

W
o g KEY NUMBER SYSTEM
T

14. We note the Tenth Circuit’s recent decision
in a case quite similar to our cases here. Mes-
calero Apache Tribe v. New Mexico, 630 F.2d
724 (10th Cir. 1980). The Tenth Circuit there
affirmed the district court’s judgment and held
that New Mexico could not impose its hunting
and fishing regulations on the activities of non-

9
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The United States and Indian tribe
brought action to quiet title to water right
to sustain lake fishery. The United States
District Court for the District of Nevada, J.
Blaine Anderson, Circuit Judge,* entered
judgment, and appeal was taken. The
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held that: (1) neither Reclamation Act of
1902 nor Appropriations Act of 1904 con-
ferred on Secretary of Interior authority to
extinguish water rights of Indians living on
executive order reservation; (2) cause of
action asserted by United States seeking
deeree quieting title to water rights of all
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ILLEGALLY TAKEN FIsH & WILDLIFE 16 USCS § 3371

(a) The term “fish or wildlife” means any wild animal, whether alive or
dead, including without limitation any wild mammal, bird, reptile, amphi-
bian, fish, mollusk, crustacean, arthropod, coelenterate, or other inverteb-
rate, whether or not bred, hatched, or born in captivity, and includcs any
part, product, egg, or offspring thereof.

(b) The term “import” means to land on, bring into, or introduce into, any
place subject to the jurisdiction of the United States, whether or not such
landing, bringing, or introduction constitutes an importation within the
meaning of the customs laws of the United States.

(¢c) The term “Indian tribal law” means any regulation of, or other rule of
conduct enforceable by, any Indian tribe, band, or group but only to the
extent that the regulation or rule applies within Indian country as defined
in section 1151 of title 18, United States Code [18 USCS § 1151].

(d) The terms “law,” “treaty,” “regulation,” and “Indian tribal law” mean
laws, treaties, regulations or Indian tribal laws which regulate the taking,
possession, importation, exportation, transportation, or sale of fish or
wildlife or plants. .

(¢) The term “person” includes any individual, partnership, association,
corporation, trust, or any officer, employee, agent, department, or instru-
mentality of the Federal Government or of any State or political subdivi-
sion thereof, or any other entity subject to the jurisdiction of the United
States.

(N The terms “plant™ and “plants™ mean any wild member of the plant
kingdom, including roots, seeds, and other parts thereof (but excluding
common food crops and cultivars) which is indigenous to any State and
which is either (A) listed on an appendix to the Convention on Interna-
tional Trade in Endangered Species of Wild Fauna and Flora, or (B) listed
pursuant to any State law that provides for the conservation of species
threatened with extinction.

() The term “Secretary” means, except as otherwise provided in the Act,
the Sccretary of the Interior or the Secretary of Commerce, as program
responsibilities are vested pursuant to the provisions of Reorganization
Plan Numbered 4 of 1970 (84 Stat. 2090) [S USCS § 903 note]; except that
with respect to the provisions of this Act which pertain to the importation
or exportation of plants the term means the Secretary of Agriculture.

(h) The term “State” means any of the several States, the District of
Columbia, the Commonwealth of Puerto Rico, the Virgin Islands, Guam,
Northern Mariana Islands, American Samoa, and any other territory,
commonwealth, or possession of the United States.

() The term *“‘taken” means captured, killed, or collected.

() The term “transport” means to move, convey, carry, or ship by any
{T\c,ms' or to deliver or receive for the purpose of movement, conveyance,
+image, or shipment.

(Nov. 16, 1981, P. L. 97-79, § 2, 95 Stat. 1073.)

4
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16 USCS § 33711

CONSERVATION

HISTORY; ANCIT.I.ARY LAWS AND DIRECTIVES

References in text:

“This Act” and “the Act”, referred to in this section, is Act Nov. 16,
1981, P. L. 97-79, 95 Stat. 1073, which appears generally as 16 USCS
§§ 3371 et seq. For full classification of this Act, consult USCS Tables
volumes.

Short titles:

Act Nov. 16, 1981, P. L. 97-79, § 1, 95 Stat. 1073, provided: “This Act
may be cited as the ‘Lacey Act Amendments of 1981".”. For full
classification of this Act, consult USCS Tables volumes.

CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administration, civil procedures, 15
CFR Part 904. .

United States Fish, Wildlife Service, civil procedures, 50 CER Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.

§ 3372. Prohibited acts
(a) Offenses other than marking offenses. It is unlawful for any person—

(1) to import, export, transport, sell, receive, acquire, or purchase any
fish or wildlife or plant taken or possessed in violation of any law,
treaty, or regulation of the United States or in violation of any Indian
tribal law;
(2) to import, export, transport, sell, receive, acquire, or purchase in
interstate or foreign commerce— ’
(A) any fish or wildlife taken, possessed, transported, or sold in
violation of any law or regulation of any State or in violation of any
foreign law, or :
(B) any plant taken, possessed, transported, or sold in violation of any
law or regulation of any State;
(3) within the special maritime and territorial Jurisdiction of the United
States (as defined in section 7 of title 18, United States Code [18 USCS
§ Th—

(A) to possess any fish or wildlife taken, possessed, transported, or
sold in violation of any law or regulation of any State or in violation
of any foreign law or Indian tribal law, or '
(B) to possess any plant taken, possessed, transported, or sold in
violation of any law or regulation of any State; )
(4) having imported, exported, transported, sold, purchased, or received
any fish or wildlife or plant imported from any foreign country or
transported in interstate or foreign commerce, to make or submit any
false record, account, label, or identification thereof: or
(5) to attempt to commit any act described in paragraphs (1) through
4.
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16 USCS § 3372, n 3

(b) Marking offenses. It is unlawful for any person to import, export, or
transport in interstate commerce any container or package containing any
fish or wildlife unless the container or package has previously been plainly
marked, labeled, or tagged in accordance with the regulations issued

ursuant to paragraph (2) of subsection 7(a) of this Act [16 USCS

§ 3376(a)(2)]-
(Nov. 16, 1981, P. L. 97-79, § 3, 95 Stat. 1074.)

d D A ke e Vs

. Couututionllily

CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administration, civil procedures, 15
CFR Part 904.

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, S0 CFR Part 12.

CROSS REFERENCES

Preservation of game and wild birds; duties and powers of Secretary of the
Interior; regulations as to hunting, 16 USCS §§ 701 et seq.

Unlawful transportation or importation of migratory birds, 16 USCS §§ 705,
707.

Arrests, 16 USCS § 706; 18 USCS § 3054.

Search warrants and seizures, 16 USCS § 706; 18 USCS § 3112.

This section is referred to in 16 USCS §§ 3373, 3374, 3376, 3377.

RESEARCH GUIDE

Federal Procedure 1. Ed:
Criminal Procedure, Fed Proc, L Ed 2d, §§ 22:138, 22:305.

Annotations:
Validity, construction, and application of Endangered Species Act of

1973 (16 USCS §§ 1531-1543). 32 ALR Fed 332.

INTERPRETIVE NOTES AND DECISIONS

Constitutionality Congress. United States v Bryant (1983, CA6
Construction Tenn) 716 F2d 1091.
Applicability to foreign laws
Relation to other federal laws
Relation to state law Phrase “wildlife” found in predecessor to 16
What constitutes violation, generally USCS §3372 covered harvesting of clams.
indictment United States v Long Cove Seafood, Inc. (1978,
CA2 NY) 582 F2d 159.

“Any law or regulation of any State or foreign
Predecessor to 16 USCS § 3372 did not uncon- country” as used in predecessor to 16 USCS

2. Construction

“itutionally delegate legislative power to foreign
sountnies; rather, it simply limited exclusion
Irom stream of foreign commerce wildlife unlaw-
lully taken abroad. United States v Molt (1979,
CA3 Pa) 599 F2d 1217.

16 USCS §3372(a)(2)(A) is not unconstitu-
onally vague and does not unconstititionaily
delegate 1o states legisiative power reserved to

§ 3372 was not limited to state criminal sanc-
tions. United States v Plott (1972, SD NY) 345
F Supp 1229.

3. Applicability to foreign laws

Predecessor t9 16 USCS § 3372 only applied
to foreign laws designed to protect wildlife; it did
not apply where law was merely revenue statute;
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16 USCS §3372,n 3

provisions of predecessor statute, which prohib-
ited transportation of wildlife taken in violation
of foreign laws, assimilated only foreign laws
which involved, or purpose of which were, pro-

tection of wildlife; where government failed to -

prove beyond reasonable doubt that foreign laws
allegedly violated by defendants were designed
for protection of wildlife, counts of indictment
based solely upon such violations would be dis-
missed. United States v Molt (1978, ED Pa) 452
F Supp 1200 revd, in part on other grounds
(CA3 Pa) 599 F2d 1217.

4. Relation to other federal laws

Provisions of 42 USCS §§264, 271 making
importation of certain fish and animals misde-
meanor did not prevent sentence for felony for
same acts which also were violations of predeces-
sor to 16 USCS § 3372. Steiner v United States
(1956, CA9 Cal) 229 F2d 745.

5. Relation to state law

Rules and regulations of Florida Game and
Fresh Water Fish Commission prohibiting trans-
portation of certain freshwater fish outside Flor-
ida constituted “law” of Florida within meaning
of predecessor to 16 USCS § 3372. United States
v Howard (1957) 352 US 212, 1 L Ed 2d 261, 77
S Ct 303.

Predecessor to 16 USCS §3372 prohibited
transportation of fich in interstate commerce
contrary to law of state from which fish was
transported. United States v Sharpnack (1958)
355 US 286, 2 L Ed 2d 282, 78 S Ct 291.

Exclusive system of regulation established by
federal law for dealing with endangered species,
including predecessor to USCS § 3372, did not
preempt state laws dealing with importation of
wild animals. Palladio, Inc. v Diamond (1970,
SD NY) 321 F Supp 630, affid (CA2 NY) 440
F2d 1319, cert den 404 US 983, 30 L Ed 2d 367,
92 S Ct 446.

Predecessor to 16 USCS § 3372 was intended
to aid states in enforcement of their game laws
by rendering them equally applicable to game
imported into state as to game killed within
state. Wells Fargo Express Co. v State (1906) 79
Ark 349, 96 SW 1B9.

State act imposing tax on skins of fur-bearing
animals and alligators before they were shipped
from that state was not in violation of federal
laws, including precedessor to 16 USCS § 3372
Lacoste v Department of Conservation (1922)
151 La 909, 92 So 381, affid 263 US 545, 68 L
Ed 437, 44 S Ct 186.

State prohibition of selling of game, taken
within or without siate was not repugnant (o
interstate commerce. State v Heger (1906) 194
Mo 707, 93 SW 252,

CONSERVATION

Predecessor to 16 USCS § 3372 empowered
any state to prohibit possession of game birds,
taken within or without that state, during closeq
scason. People ex rel. Hill v Hesterberg (1906)
184 NY 126, 76 NE 1032, affd 211 US 31, s3 L
Ed 75,29 S Ct 10.

State law prohibiting possession of game anj.
mals during certain periods did not attach 1o
shipment of foreign game while in transit, in
posscssivn uf culmmon carricr until its arrival at
point of destination and delivery there to con-
signee. People v Fargo (1910) 137 App Div 727,
122 NYS 553.

6. What constitutes violation, generally

If undercover agents were authorized by state
to kill elk in violation of state statute in order to
gather evidence against defendants, such killing
was legal and could not serve as predicate for
charge under predecessor to 16 USCS § 3372; it
was proper to indict hunting guides for violation
of predecessor statute in situation in which fed.
eral undercover agents were guided by defen-

dants onto Indian reservation and there killed -

elk in violation of state game laws, so that illegal
killing by agents made subsequent interstate
transportation by defendants violation of prede.
cessor statute. United States v Sanford (1976,
CA9 Mont) 547 F2d 1085.

Defendant was properly convicted for viola-
tion of regulation of Alaska Administrative Code
which prohibits purchase, sale or barter of parts
of brown bear; state has power to reach beyond
its borders under police power, to regulate game
and fish if those regulations have sufficient nexus
with protection and preservation of wildlife
within state and there is sufficient relationship
between regulating state and person whose con-
duct is regulated: there was sufficient relationship
between defendant and Alaska where there wa
agreement for sale and partial payment made n
Alaska. United States v Sylvester (1979, CA9
Alaska) 605 F2d 474.

Beginnings of attempt of which preparation
was evidence would not amount to actual eva-
sion in violation of predecessor to 16 uscs
§ 3372 standing alone, since evasion itsell was
prohibited. United States v Smith (1902, DC Pa)
115 F 423.

In view of fact that day 26 ducks were discov-
ered in possession of defendants was not ﬁrs('dty
of season, their possession did not consututé
violation of regulations issued pursuant to prede-
cessor to 16 USCS § 3372, and, possession being
legal, burden of proof did not shift 10 defen-
dants. United States v Clucas (1943, DC Va) 30
F Supp 609. .

Predecessor to 16 USCS §3372 probibited
interstate transportation of furs of tigers, Jeop-
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ards, jaguars, ocelots and of other endangered
species threatened with extinction listed in regu-
lations. Fur Information & Fashion Council, Inc.
v E. F. Timme & Son, Inc. (1973, SD NY) 364
F Supp 16, 180 USPQ 256, afid (CA2 NY) 501
F2d 1048, 183 USPQ 129, cert den 419 US 1022,
42 L Ed 2d 296, 95 S Ct 498, 183 USPQ 641.

Guilty knowledge of state hunting laws was
essential element to sustain conviction under
predecessor to 16 USCS § 3372, for taking or
transporting of wildlife in violation of state law.
United States v Jonas Bros. of Seattle, Inc.
(1974, DC Alaska) 368 F Supp 783.

Substantial evidence supported determination
that commercial operator violated 16 USCS
§ 3372(a)(1) by intentionally shipping through
interstate and foreign commerce imported and
endangered species of sea turtle in cartons which
were intentionally mislabeled. Newell v Bal-
dndge (1982. WD Wash) 548 F Supp 19

16 USCS § 3373

Predecessor to 16 USCS § 3372 referred to
animals and birds whose impartation, if living,
was prohibited by 18 USCS §42 and did not
prohibit importation of “all dead bodies of any
foreign game animals.” 23 OAG 213.

7. Indictment

Indictment under predecessor to 16 USCS
§ 3372 did not have to allege months in which
game was killed. Rupert v United Statcs (1910,
CAS8 Okla) 181 F 87.

Indictment under predecessor to 16 USCS
§ 3372 alleging that defendant had prepared and
intended for shipment by interstate commerce
out of state certain packages of dead game was
insufficient for failure to allege delivery to car-

rier. United States v Smith (1902, DC Pa) 11S F
423

[y

§ 3373. Penalties and sanctions

(a) Civil penalties. (1) Any person who engages in conduct prohibited by
any provision of this Act (other than subsection 3(b) [16 USCS
§ 3372(b)]) and in the exercise of due care should know that the fish or
wildlife or plants were taken, possessed, transported, or sold in violation
of, or in a manner unlawful under, any underlying law, treaty, or
regulation, may be assessed a civil penalty by the Secretary of not more
than $10,000 for each such violation: Provided. That when the violation
involves fish or wildlife or plants with a market value of less than $350,
and involves only the transportation, acquisition, or receipt of fish or
wildlife or plants taken or possessed in violation of any law, treaty, or
regulation of the United States, any Indian tribal law, any foreign law,
or any law or regulation of any State, the penalty assessed shall not
exceed the maximum provided for violation of said law, treaty, or
regulation, or $10,000, whichever is less.

(2) Any person who violates subsection 3(b) [16 USCS § 3372(b)] may
be assessed a civil penalty by the Secretary of not more than $250.

(3) For purposes of paragraphs (1) and (2), any reference to a provision
of this Act or to a section of this Act shall be treated as including any
regulation issued to carry out any such provision or section.

(4) No civil penalty may be assessed under this subsection unless the
person accused of the violation is given notice and opportunity for a
hearing with respect to the violation. Each violation shall be a separate
offense and the offense shall be deemed to have been committed not only
In the district where the violation first occurred, but also in any district
in which a person may have taken or been in possession of the said fish
or wildlife or plants.

(5) Any civil penalty assessed under this subsection may be remitted or
mitigated by the Secretary.
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(6) In determining the amount of any penalty assessed pursuant tg
paragraphs (1) and (2), the Secretary shall take into account the natyrs,
circumstances, extent, and gravity of the prohibited act committed, ang
with respect to the violator, the degree of culpability, ability to pay, ang
such other matters as justice may require.

(b) Hearings. Hearings held during proceedings for the assessment of cjvi]
penalties shall be conducted in accordance with section 554 of title s,
United States Code [5 USCS § 554]. The administrative law judge may
issue subpenas for the artendance and testimony of witnesses and the
production of relevant papers, books, or documents, and may administer
oaths. Witnesses summoned shall be paid the same fees and mileage thag
are paid to witnesses in the courts of the United States. In case of
contumacy or refusal to obey a subpena issued pursuant to this paragraph
and served upon any person, the district court of the United States for any
district in which such person is found, resides. or transacts business, upon
application by the United States and after notice to such person, shall have
Jurisdiction to issue an order requiring such person to appear and give
testimony before the administrative law judge or to appear and produce
documents before the administrative law judge, or both, and any failure to
obey such order of the court may be punished by such court as a contempt
thereof.

(c) Review. Any person against whom a civil penalty is assessed under this
section may obtain review thereof in the appropriate district court of the
United States by filing a notice of appeal in such court within thirty days
from the date of such order and by simuitaneously sending a copy of such
notice by certified mail to the Secretary. The Secretary shall promptly file
in such court a certified copy of the record upon which such violation was
found or such penalty imposed, as provided 'in section 2112 of title 28,
United States Code [28 USCS §2112]. If any person fails to pay an
assessment of a civil penalty after it has become a final and unappealable
order or after the appropriate court has entered final judgment in favor of
the Secretary, the Secretary may request the Attorney General of the
United States to institute a civil action in an appropriate district court of
the United States to collect the penalty, and such court shall have
jurisdiction to hear and decide any such action. In hearing such action, the
court shall have authority to review the violation and the assessment of the
" civil penalty de novo.

(d) Criminal penalties. (1) Any person who— o
(A) knowingly imports or exports any fish or wildlife or plants in
violation of any provision of this Act (other than subsection 3(b) (16
USCS § 3372(b)]), or ,

(B) violates any provision of this Act (other than subsection ?(b) (16
USCS §§ 3372(b)]) by knowingly engaging in conduct that m‘_’°"°
the salc oy purchasc of, the offer of salc or purchase of, or the intent
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to sell or purchase, fish or wildlife or plants with a market value in

excess of $350,
knowing that the fish or wildlife or plants were taken, possessed,
transported, or sold in violation of, or in a manner unlawful under, any
underlying law, treaty or regulation, shall be fined not more than
$20,000, or imprisoned for not more than five years, or both. Each
violation shall be a separate offense and the offense shall be deemed to
have been committed not only in the district where the violation first
occurred, but also in any district in which the defendant may have taken
or been in possession of the said fish or wildlife or plants.

(2) Any person who knowingly engages in conduct prohibited by any
provision of this Act (other than subsection 3(b) [16 USCS § 3372(b)])
and in the exercise of due care should know that the fish or wildlife or
plants were taken, possessed, transported, or sold in violation of, orin a
manner unlawful under, any underlying law, treaty or regulation shall
be fined not more than $10,000, or imprisoned for not more than one
year, or both. Each violation shall be a separate offense and the offense
shall be deemed to have been committed not only in the district where
the violation first occurred, but also in any district in which the
defendant may have taken or been in possession of the said fish or
wildlife or plants.

(e) Permit sanctions. The Secretary may also suspend, modify, or cancel
any Federal hunting or fishing license, permit, or stamp, or any license or
permit authorizing a person to import or export fish or wildlife or plants
{vther than a permit or license issued pursuant to the Fishery Conservation
and Management Act of 1976), or to operate a quarantine station or rescue
center for imported wildlife or plants, issued to any person who is
convicted of a criminal violation of any provision of this Act or any
regulation issued hereunder. The Secretary shall not be liable for the
payments of any compensation, reimbursement, or damages in connection
with the modification, suspension, or revocation of any licenses, permits,
stamps, or other agreements pursuant to this section.

(Nov. 16, 1981, P. L. 97-79, § 4, 95 Stat. 1074.)

HISTORY; ANCILLARY LAWS AND DIRECTIVES
References in text:

“This Act”, referred to in this section, is Act Nov. 16, 1981, P. L. 97-
79, 95 Stat. 1073, which appears generally as 16 USCS §§ 3371 et seq.
For full classification of this Act, consult USCS Tables volumes.

The “Fishery Conservation and Management Act of 1976", referred to
In this section, is Act Apr. 13, 1976, P. L. 94-265, 90 Stat. 331, which
Was redesignated the Magnuson Fishery Conservation and Management
Act by Act Dec. 22, 1980, Title II, Part C, Subpart 2, §238(a), 94
Stat. 3300. Such Act Apr. 13, 1976, appears generally as 16 USCS

§§ 1801 et seq. For full classification of such Act, consult USCS Tables
volumes. *
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CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administration, civil procedures, 15
CFR Part 904.

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.

General permit procedures, 50 CFR Part 13.

CROSS REFERENCES
This section is referred to in 16 USCS §§ 3374, 3376.

INTERPRETIVE NOTES AND DECISIONS

Where commercial importer of tropical fish cartons which had been intentionally mislabeled.
was found in violation of 16 USCS § 3372(a)(1) civil penalty of $1,000 for each violation 1y
for shipping in interstate and foreign commerce warranted. Newell v Baldridge ( 1982, wp
imported and endangered species of sea turtles in Wash) 548 F Supp 39.

§ 3374. Forfeiture .

(@) In general. (1) All fish or wildlife or plants imported, exported.

transported, sold, received, acquired, or purchased contrary to the
provisions of section 3 of this Act [16 USCS § 3372] (other. than
subsection 3(b) [16 USCS § 3372(b)]), or any regulation issued pursuant
thereto, shall be subject to forfeiture to the United States notwithstand.
ing any culpability requirements for civil penalty assessment or eriminal
prosecution included in section 4 of this Act [16 USCS § 3373].
(2) All vessels, vehicles, aircraft, and other equipment used to aid in the
importing, exporting, transporting, selling, receiving, acquiring, or pur.
chasing of fish or wildlife or plants in a criminal violation of this Act for
which a felony conviction is obtained shall be subject to forfeiture to the
United States if (A) the owner of such vessel, vehicle, aircraft, or
equipment was at the time of the alleged illegal act a consenting party or
privy thereto or in the exercise of due care should have known that such
vessel, vehicle, aircraft, or equipment would be used in a criminal
violation of this Act, and (B) the violation involved the sale or purchase
of, the offer of sale or purchase of, or the intent to sell or purchase, fish
or wildlife or plants.

() Application of customs laws. All provisions of law relating to the
seizure, forfeiture, and condemnation of property for violation of the
customs laws, the disposition of such property or the proceeds from the
sale thereof, and the remission or mitigation of such forfeiture, shall apply
to the seizures and forfeitures incurred, or alleged to have been incurred,
under the provisions of this Act, insofar as such provisions of law are
applicable and not inconsistent with the provisions of this Act; except that
all powers, rights, and duties conferred or imposed by the customs laws
upon any officer or employee of the Treasury Department may, for the
purposes of this Act, also be exercised or performed by the Secretary or by

496

t



CONSERVATION

NS

:vil procedures, 15

CFR Part 11.

[ONS

reen intentionally mislabeled,
1,000 for each violation is

v Baldridge (1982, wD
39.

imported, exported.
sed contrary to the

§ 3372] (other’ than
ation issued pursuant
1 States notwithstand-
ssessment or criminal
5CS § 33731,
2nt used to aid in the
1g, acquiring, or pur-
olation of this Act for
ect to forfeiture to the

vehicle, aircraft, or
a consenting party or
have known that such
- used in a criminal
| the sale or purchase
» sell or purchase, fish

" law relating to the
for violation of the
he proceeds from the
forfeiture, shall apply
o have been incurred,
srovisions of law are
“this Act; except that
by the customs laws
irtment may, for the
sy the Secretary or by

ILLEGALLY TAKEN FisH & WILDLIFE

16 USCS § 3375

such persons as he may designate: Provided, That any warrant for search
or seizure shall be issued in accordance with rule 41 of the Federal Rules
of Criminal Procedure [USCS Rules of Criminal Procedure, Rule 41].

(c) Storage cost. Any person convicted of an offense, or assessed a civil
penalty, under section 4 [16 USCS § 3373] shall be liable for the costs
incurred in the storage, care, and maintenance of any fish or wildlife or
plant seized in connection with the violation concerned.

(Nov. 16, 1981, P. L. 97-79, § 5, 95 Stat. 1076.)

HISTORY; ANCILLARY LAWS AND DIRECTIVES

References in text:

“This Act”, referred to in this section, is Act Nov. 16, 1981, P. L. 97-
79, 95 Stat. 1073, which appears generally as 16 USCS §§ 3371 et seq.
For full classification of this Act, consult USCS Tables volumes.

“The customs laws™, referred 1o in this section, appear generally as 19
USCS §§ 1 et seq.

CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administration, civil procedures, 15
CFR Part 904. :

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.

§ 3375. Enforcement

ta) In general. The provisions of this Act and any regulations issued
pursuant thereto shall be enforced by the Secretary, the Secretary of
Transportation, or the Secretary of the Treasury. Such Secretary may
utilize by agreccment, with or without reimbursement, the persunnel,
scrvices, and facilities of any other Federal agency or any State agency or
Indian tribe for purposes of enforcing this Act.

(b) Powers. Any person authorized under subsection (a) to enforce this Act
may carry firearms; may make an arrest without a warrant for any felony
violation of this Act if he has reasonable grounds to believe that the person
10 be arrested has committed or is committing such violation: Provided,
That an arrest for a felony violation of this Act that is not committed in
the presence or view of any such person and that involves only the
transportation, acquisition, receipt, purchase, or sale of fish or wildlife or
plants taken or possessed in violation of any law or regulation of any State
shall require a warrant; may make an arrest without a warrant for a
misdemeanor violation of this Act if he has reasonable grounds to believe
that the person to be arrested is committing a violation in his presence or
¥1ew; and may execute and serve any subpena, arrest warrant, search
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warrant issued in accordance with rule 41 of the Federal Rules of Criminal
Procedure [USCS Rules of Criminal Procedure, Rule 41}, or other warrant
of civil or criminal process issued by any officer or court of competent
jurisdiction: for enforcement of this Act. Any person so authorized, in
coordination with the Secretary of the Treasury, may detain for inspection
and inspect any vessel, vehicle, aircraft, or other conveyance or any
package, crate, or other container, including its contents, upon the arrival
of such conveyance or container in the United States or the customs waters
of the United States from any point outside the United States or such
customs waters, or, if such conveyance or container is being used for
exportation purposes, prior to departure from the United States or the
customs waters of the United States. Such person may also inspect and
demand the production of any documents and permits required by the
country of natal origin, birth, or reexport of the fish or wildlife. Any fish,
wildlife, plant, property, or item seized shall be held by any person
authorized by the Secretary pending disposition of civil or criminal pro-
ceedings, or the institution of an action in rem for forfeiture of such fish,
wildlife, plants, property, or item pursuant to section 5 of this Act [16
USCS § 3374]; except that the Secretary may, in lieu of holding such fish,
wildlife, plant, property, or item, permit the owner or consignee to post a
bond or other surety satisfactory to the Secretary. :

() Jurisdiction of district courts. The several district courts of the United
States, including the courts enumerated in section 460 of title 28, United
States Code [28 USCS §460], shall have jurisdiction over any actions
arising under this Act. The venue provisions of title 18 and title 28 of the
United States Code shall apply to any actions arising under this Act. The
judges of the district courts of the United States and the United States
magistrates may, within their respective jurisdictions, upon proper oath or
affirmation showing probable cause, issue such warrants or other process as
may be required for enforcement of this Act and any regulations issued
thereunder.

(d) Rewards and certain incidental expenses. Beginning in fiscal year 1983,
the Secretary or the Secretary of the Treasury shall pay, from sums
received as penalties, fines, or forfeitures of property for any violation of
this Act or any regulation issued hereunder (1) a reward to any person
who furnishes information which leads to an arrest, a criminal conviction,
civil penalty assessment, or forfeiture of property for any violation of this
Act or any regulation issued hereunder, and (2) the reasonable and
necessary costs incurred by any person in providing temporary care for any
fish, wildlife, or plant pending the disposition of any civil or criminal
proceeding alleging a violation of this Act with respect to that fish,
wildlife, or plant. The amount of the reward, if any, is to be designated by
the Secretary or the Secretary of the Treasury, as appropriate. Any officer
or employee of the United States or any State or local government who
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furnishes information or renders service in the performance of his official
duties is ineligible for payment under this subsection.

(Nov. 16, 1981, P. L. 97-79, § 6, 95 Stat. 1077; June 25, 1984, P. L. 98-
327, § 4 in part, 98 Stat. 271.) .

HISTORY; ANCILLARY LAWS AND DIRECTIVES

References in text:

“This Act”, referred to in this section, is Act Nov. 16, 1981, P. L. 97.
79, 95 Stat. 1073, which appears generally as 16 USCS §§ 3371 et seq.
For full classification of this Act, consult USCS Tables volumes,

“The venue provisions of title 18 and title 28 of the United States
Code”, referred to in this section, appear generally as 18 USCS §§ 3231
et seq. and 28 USCS §§ 1391 et seq.

Amendments:

1984. Act June 25, 1984, in subsec. (d), substituted a comma for “a
reward” following “shall pay”, inserted ‘(1) a rewar ”, and inserted *,
and (2) the reasonable and necessary costs incurred by any person in
providing temporary care for any fish, wildlife, or plant pending the
disposition of any civil or criminal proceeding alleging a violation of
this Act with respect to that fish, wildlife, or plant”.

CODE OF FEDERAL REGULATIONS
National Oceanic and Atmospheric Administration, civil procedures, 15
CFR Part 904.

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.

§ 3376. Administration

(a) Regulations. (1) The Secretary, after consultation with the Secretary of
the Treasury, is authorized to issue such rcgulations, cxcept as provided
in paragraph (2), as may be necessary to carry out the provisions of
section 4 and section 5 of this Act [16 USCS §§ 3773, 3774].

(2) The Secretaries of the Interior and Commerce shall jointly promul-
gate specific regulations to implement the provisions of subsection 3(b)
of this Act [16 USCS § 3372(b)] for the marking and labeling of

containers or packages containing fish or wildlife. These regulations shall
be in accordance with existing commercial practices.

(b) Contract authority. Beginning in fiscal year 1983, to the extent and in
the amounts provided in advance in appropriations Acts, the Secretary
may enter into such contracts, leases, cooperative agreements, or other
lransactions with any Federal or State agency, Indian tribe, public or

Private institution, or other person, as may be necessary to carry out the
Purposcs of this Act.

(Nov. 16, 1981, P. L. 97-79, § 7, 95 Stat. 1078.)
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HISTORY: ANCILLARY LAWS AND DIRECTIVES

References in text:

“This Act”, referred to in this section, is Act Nov. 16, 1981, P. L. 97.
79, 95 Stat. 1073, which appears generally as 16 USCS §§ 3371 et seq,
For full classification of this Act, consult USCS Tables volumes.

CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administraiion, civil procedures, 15
CFR Part 904.

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.

General permit procedures, SO0 CFR Part 13.

CROSS REFERENCES
This section is referred to in 16 USCS § 3372.

§ 3377. Exceptions

(a) Activities regulated by plan under Magnuson Fishery Conservation and
Management Act. The provisions of paragraph (1) of subsection 3(a) of
this Act [16 USCS § 3372(a)(1)] shall not apply to any activity regulated
by a fishery management plan in effect under the Fishery Conservation and

Management Act of 1976 (16 U.S.C. 1801 et seq.).
(b) Activities regulated by 16 USCS §§ 951 et seq., 971 et seq.; harvesting
- .

of highly migratory specics taken om high seas. Thc provisions of para-

graphs (1), (2)(A), and (3)(A) of subsection 3(a) of this Act [16 USCS

§ 3372(a)(1), (2)(A), (3)(A)] shall not apply to—
(1) any activity regulated by the Tuna Conventions Act of 1950 (16
U.S.C. 951-961) [16 USCS §§951 et seq.] or the Atlantic Tunas
Con]vention Act of 1975 (16 U.S.C. 971-971(h)) [16 USCS §§971 et
seq.]; or
(2) any activity involving the harvesting of highly migratory specics (us
defined in paragraph (14) of section 3 of the Fishery Conservation and
Management Act of 1976 [16 USCS § 1802(14)]) taken on the high seas
(as defined in paragraph (13) of such section 3 [16 USCS § 1802( 1)) if
such species are taken in violation of the laws of a foreign nation a_nd
the United States does not recognize the jurisdiction of the foreign
nation over such species.

(c¢) Interstate shipment or transshipment through Indian country of fish,
wildlife, or plants for legal purposes. The provisions of paragraph (2) of
subsection 3(a) of this Act [16 USCS § 3372(a)(2)] shall not apply to the
interstate shipment or transshipment through Indian country as defined in
section 1151 of title 18, United States Code [18 USCS § 1151], or a State
of any fish or wildlife or plant legally taken if the shipment is en route to 3
State in which the fish or wildlife or plant may be legally possessed.

(Nov. 16, 1981, P. L. 97-79, § 8, 95 Stat. 1078.)
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16 USCS § 3378
HISTORY; ANCILLARY LAWS AND DIRECTIVES

References in text:

The “Fishery Conservation and Management Act of 1976", referred to
in this section, is Act Apr. 13, 1976, P. L. 94-265, 90 Stat. 331, which
was redesignated as the Magnuson Fishery Conservation and Manage-
ment Act by Act Dec. 22, 1980, Title II, Part C, Subpart 2, § 238(a),
94 Stat. 3300. Such Act Apr. 13, 1976, appears generally as 16 USCS
§§ 1801 et seq. For full classification of such Act, consult USCS Tables
volumes.

CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administration, civil procedures, 15
CFR Part 904.

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.

§ 3378. Miscellaneous provisions

(a) Effect on powers of States. Nothing in this Act shall be construed to
prevent the several States or Indian tribes from making or enforcing laws
or regulations not inconsistent with the provisions of this Act.

(b) Repeals. The following provisions of law are repealed:
(1) The Act of May 20, 1926 (commonly known as the Black Bass Act;
16 U.S.C. 851-856) [16 USCS §§ 851 et seq.].
(2) Section 5 of the Act of May 25, 1900 (16 U.S.C. 667¢e) [16 USCS
§ 667¢], and sections 43 and 44 of title 18, United States Code (com-
monly known as provisions of the Lacey Act) [18 USCS §§ 43, 44].

(3) Sections 3054 and 3112 of title 18, United States Code [18 USCS
§§ 3054, 3112).

(c) Disclaimers. Nothing in this Act shall be construed as—

(1) repealing, superseding, or modifying any provision of Federal law
other than those specified in subsection (b);

(2) repealing, superseding, or modifying any right, privilege, or immu-
nity granted, reserved, or established pursuant to treaty, statute, or
executive order pertaining to any Indian tribe, band, or community; or
(3) enlarging or diminishing the authority of any State or Indian tribe to
regulate the activities of persons within Indian reservations.

[(d)] (g) Travel and transportation expenses. The Secretary of the Interior
Is authorized to pay from agency appropriations the travel expense of
newly appointed special agents of the United States Fish and Wildlife
Service and the transportation expense of household goods and personal
eflects from place of residence at time of selection to first duty station to
the extent authorized by section 5724 of title 5 [S USCS § 5724] for all
such special agents appointed after January 1, 1977.

501




16 USCS § 3378 | CONSERVATION

[(®] (h) Interior appropriations budget proposal. The Secretary shall
identify the funds utilized to enforce this Act and any regulations theretg
as a specific appropriations item in the Department of the Interior
appropriations budget proposal to the Congress.

(Nov. 16, 1981, P. L. 97-79, § 9(a)~c), (g), (h), 95 Stat. 1079, 1080.)
HISTORY; ANCILLARY LAWS AND DIRECTIVES

References in text:
“This Act”, referred to in this section, is Act Nov. 16, 1981, P. L. 97. i
79, 95 Stat. 1073, which appears generally as 16 USCS §§ 3371 et seq. R
For full classification of this Act, consult USCS Tables volumes,

T W G R AN s o st

Explanatory notes:

The bracketed subsec. designators “(d)” and “(e)” are inserted to
maintain logical sequence since this section consists of subsecs. (a)—(c),
(g) and (h) of §9 of Act Nov. 16, 1981, P. L. 97-79, 95 Stat. 1079,
1080. Subsec. (d) of such §9 amended .18 USCS § 42(c); subsec. (e)
amended 16 USCS § 1540(d); and subsec. (f) added 16 USCS § 1540
note.

CODE OF FEDERAL REGULATIONS

National Oceanic and Atmospheric Administration, civil proccdures, 15
CFR Part 904.

United States Fish, Wildlife Service, civil procedures, 50 CFR Part 11.
Seizure and forfeiture procedures, 50 CFR Part 12.
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UNITED STATES v. ARTICLES OF FOOD, ETC. 207
Cite as 456 F.Supp. 207 (1978)

UNITED STATES of America, Plaintiff,
V.

ARTICLES OF FOOD . . . BUF-
FALO JERKY, etc., Defendant.

Civ. No. 77-0-349.

United States Distriet Court,
D. Nebraska.

July 12, 1978.

United States brought action seeking
to condemn certain food substance pursuant
to the Food, Drug and Cosmetic Act. On
cross motions for summary judgment, the
District Court, Schatz, J., held that: (1)
where bison meat food product contained as
component parts the items sodium nitrate
and sodium nitrite and the use of such
items in conjunction with processing bison
meat was not generally recognized among
experts as being safe, food substance met
definition of food additive within meaning
of Food, Drug and Cosmetic Act; (2) bison
meat food product was not within purview
of Meat Inspection Act and (3) use of food
additives sodium nitrate and sodium nitrite
in bison meat food product was not ap-
proved by the Secretary of Health, Educa-
tion and Welfare and thus was unsafe with-
in meaning of Food, Drug and Cosmetic Act
so that food product was adulterated and
subject to seizure.

Government’s motion granted.

1. Food &=5

Where food substance made from bison
meat contained as component parts the
items sodium nitrate and sodium nitrite and
use of such items in conjunction with pro-
cessing bison meat was not generally recog-
nized among experts as being safe, food
substance contained a “food additive” with-
in meaning of Food, Drug and Cosmetic Act
for purpose of determining whether food
substance was adulterated and should be
condemned. Federalt_Food, Drug and Cos-
metic Act, §§ 201(s), 304, 402(a}2)C), 409,
21 U.S.C.A. §§ 321(s), 334, 342(a)(2)(C), 348.

2. Food =5

Meat Inspection Act is not intended to
derogate from any authority conferred by
the Food, Drug and Cosmetic Act but cre-
ates a separate area of concern, meat and
meat by-products for human consumption,
over which Department of Agriculture is

. given additional powers in interest of pro-

tecting public health and welfare. Federal
Food, Drug and Cosmetic Act, § 1 et seq.,
21 US.C.A. § 301 et seq.; Federal Meat

Inspection Act, §§ 2. 409, 21 US.C.A.
§§ 602, 679.

3. Food &5

Food substance made from bison meat
was not within purview of Meat Inspection
Act; therefore, exemption to definition of
food additive contained in Food, Drug and
Cosmetic Act for substances used in accord-
ance with sanction or approval granted pur-
suant to Meat Inspection Act was not appli-
cable as to such food substance. Federal
Food, Drug and Cosmetic Act, §§ 201(s),
402(a)(2)(C), 21 US.CA. §§ 321s),
342(a)(2)(C); Federal Meat Inspection Aect,
§§ 1 et seq., 1(j), 2, 409, 21 U.S.C.A. §§ 601
et seq., 601(j), 602, 679.
4. Fooed o2

Language of section of Food, Drug and
Cosmetic Act that a use is deemed to be
unsafe for purposes of the Act unless an
exemption is granted by the Secretary of
Health, Education and Welfare upon proper
application or unless use is in accordance
with a regulation prescribed by the Secre-
tary establishes a presumption that food
additives are unsafe unless one of excep-
tions is established. Federal Food, Drug
and Cosmetic Act, § 409, 21 U.S.C.A. § 348.

5. Food &=5, 24(1)

Use of food additives sodium nitrate
and sodium nitrite in bison meat food prod-
uct was not approved by the Secretary of
Health, Education and Welfare and thus
was unsafe within meaning of Food, Drug
and Cosmetic Act so that food product was
adulterated and subject to seizure. Federal
Food, Drug and Cosmetic Act, §§ 201(s),
304, 402(a)(2)}C), 409, 21 U.S.C.A. §§ 321(s),
334, 342(a)(2)(C), 348.




208

Edward G. Warin, U. S. Atty., Robert F.
Kokrda, Asst. U. S. Atty.,, Omaha, Neb.,
Stephen D. Terman, U.S. Food and Drug
Admin., U. S. Dept. Health, Education and
Welfare, Rockville, Md., for plaintiff,

Jeffrey A. Silver, Omaha, Neb., for de-
fendant.

MEMORANDUM OPINION
SCHATZ, District Judge.

The United States of America brought
this action seeking to condemn certain food
substances pursuant to the Federal Food,
Drug and Cosmetic Act, 21 U.S.C. § 301, et
seq. (hereafter referred to as “the Act”).
The United States Marshal scized the sub-
stances identified in the complaint and the
owner intervened to file a claim for return
thereof. Each party filed a motion for
summary judgment, the parties entered
into a stipulation of facts (Filing No. 11)
and the matter has been submitted for de-
termination following a hearing.

At issue is a food substance made from
the following ingredients: buffalo {bison)
meat, texiured vegetabie protein, hydro-
lyzed vegetable protein, salt, spices, flavor-
ing, sodium erythorbate, sodiunt nitrate, so-
dium nitrite, potassium sorbate, water and
monosodium glutamate (stipulation at Par.
5). These ingredients are combined into
dark brown patties of meat packaged in
jars and labeled as set out at Paragraph 3
of the stipulation.

The government seeks to have these food
substances condemned pursuant to 21
U.S.C. § 334 which provides in part:

(a)(1) Any article of food, drug, or cos-
metic thal is adulterated or misbranded
when introduced into or while in inter-
state commerce or while held for sale
(whether or not the first sale) after ship-
ment in interstate commerce .
shall be liable to be proceeded against
while in interstate commerce, or at any
time Lhereiu‘ter, on libel of information
and condemned in any district court of
the United States

The parties have by their stipulation agreed
that this court has jurisdiction over the
instant action, that the food substances at

%
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issue are “articles of food” within the pur.
view of 21 U.S.C. § 334, and in effect, that
the food substances have been shipped iy
interstate commerce in their present condj.
tion. The questions presented for determi.
nation on summary judgment are whether
the food substances are adulterated or mis-
branded within the meaning of the Act

The government contends that the food
items are adulterated within the meaning
of 21 U.S.C. § 342(a)}(2)(C) because they
contain sodium nitrate and sodium nitrite;
that the food items are adulterated within
the meaning of 21 US.C. § 342(bX2) be-
cause certain plant proteins have been sub-
stituted in part for the principal ingredi-
ent—bison meat; and that the food items
aré misbranded within the meaning of 21
U.S.C. § 843(i)}1). The government must
prevail on at least one of these.allegations
to permit the condemnation.

The government contends that the food
substance at issue is adulterated within the
meaning of 21 U.S.C. § 342(a)(2)(C) which
provides in relevant part:

A food shall be deemed to be adulterat-

ed—if it is, or it bears or contains, any

food additive which is unsafe within the
meaning of section 348 of this title

“Food additive” as used in 21 U.S.C. § 342 is

defined by 21 U.S.C. § 321(s) as follows:
The term “food additive” means any sub-
stance the intended use of which results
or may reasonably be expected to result,
directly or indirectly, in its becoming a
component or otherwise affecting the
characteristics of any food . . . if
such substance is not generally recog-
nized among experts qualified by s.ientif-
ic training and experience to evaluate its
safety, as having been adequately shown
through scientific procedures (or in the
case pf a substance used in food prior to
January 1, 1958, through either scientific
procedures or experience based on com-
mon use in food) to be safe under the
conditions of its intended use; except
that such term does not include—

Ld * » - ] .
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(4) any substance used in accordance
with a sanction or approval granted prior
to September 6, 1958, pursuant to this
chapter, the Poultry Products Inspection
Act (21 U.S.C. § 451 and the following) or
the Meat Inspection Act of March 4, 1907,
as amended and extended,
Title 21, United States Code, Section 348,
provides in relevant part as follows:
(a) A food additive shall, with respect to
any particular use or intended use of such
additives, be deemed to be unsafe for the
purposes of the application of clause
(2)(C) of section 342(a) of this title, un-
less—
(1) it and its use or intended use con-
form to the terms of an exemption
which is in effect pursuant to subsec-
tion (i) of this section; or
(2) there is in effect, and it and its use
or intended use are in conformity with,
a regulation issued under this section
prescribing the conditions under which
such additive may be safely used.

[1} In determining whether the food
substance at issue is adulterated within the
meaning of 21 U.S.C. § 342(a)(2)(C), the
court musi first determine whether tihe
food substance contained a “food additive”
within the meaning of 21 U.S.C. § 321(s).
The definition of “food additive” consists of
two elements: (a) the substance must be-
come a component or otherwise affect the
characteristics of the food and (b) the sub-
stance must lack general recognition among
experts as being safe under the conditions
of its intended use. The parties have stipu-
lated that the food substance does contain
as component parts the items sodium ni-
trate and sodium nitrite. The affidavits
submitted by the government adequately
support the conclusion that the use of sodi-
um nitrate and sodium nitrite in conjunc-
tion with processing bison meat is not gen-
erally recognized among experts as being
safe. While the claimant points to other
uses of sodium nitrate and sodium nitrite
which have been recognized as being safe,
these examples art not comparable to the
use in this case and so do not refute the
government’s showing or raise a factual

dispute as to whether the use of these prod-
ucts in bison meat is generally recognized
as safe. Accordingly, the court finds that
both elements of the definition of food ad-
ditives have been met.

The claimant contends that these sub-
stances are approved for use under the Fed-
eral Meat Inspection Act, thus exempting
them from the definition of food additives
contained in 21 U.S.C. § 321(s) and preclud-
ing a determination that the product is
adulterated within the meaning of 21
U.S.C. § 342(a}(2)(C). The government re-
sponds that this exception is inapplicable
since the Meat Inspection Act applies only
to meat food products which are defined by
21 U.S.C. § 601(j), as:

any produet capable of use as human food

which is made wholly or in part from any

meat or-other portion of the carcass of

any cattle, sheep, swine, or goats . .

This term as applied to food products of

equines shall have a meaning comparable

to that provided in this paragraph with

respect to cattle, sheep, swine, and goats.
Contrary to claimant’s assertion that only
added substance and not the meat to which
it is added must be subject to the Meat
Inspection Act, the exemption contained in
21 US.C. § 321(s) provides that the use
must be “in accordance with a sanction or
approval granted pursuant to the Meat In-
spection Act.” The approval relied on by
claimant is found at 9 C.F.R. § 318.7(c)(1),
which provides in part:

the following substances may

be added to products: common salt, ap-

proved sugars sodium nitrate,

sodium nitrite, potassium nitrate, potassi-

um nitrite
“Products” as used in this regulation are
defined at 9 C.F.R. § 301.2(ww) as

Any carcass, meat, meat byproduct, or

meat food product, capable of use as hu-

man food.

The terms “carcass,” “meat,” “meat byprod-
uct,” and “meat food product” all are
defined at 9 C.F.R. § 301(a)(ss) through (vv)
in terms of cattle, sheep, swine, goats and
equines only. Thus, the issue is whether
bison meat is within the purview of the

”
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Meat Inspection Act when the term is not
specifically included. Only if it is, will the
use of sodium nitrate and sodium nitrite
here be “in accordance with a sanction or
approval granted pursuant to the Meat In-
spection Act.”

The parties have referred the court to no
reported cases regarding the applicability of
the Meat Inspection Act to buffalo meat.
An early Missouri case, State v. Crenshaw,
22 Mo. 457 (1856), does stand for the propo-
sition that buffalo, although domesticated,
are not cattle within the meaning of a
statute making it a crime to “wilfully and
maliciously kill, wound or maim any cattle
of another.” As the policies underlying the
Missouri criminal statutes and the Meat
Inspection Act are quite different, we do
not consider this case to be controlling.
We, therefore, turn to the purpose and the
language of the Federal Meat Inspection
Act to resolve the issue.

[2] The Meat Inspection Aect is, by its
very terms, designed to protect the health
and welfare of consumers:

by assuring that meat and meat food

products distribuied to them are whoie-

some, not adulterated, and properly
marked, labelcd, and packaged.

21 US.C. § 602.

As such the Meat Inspection Act is not
intended to derrogate from any authority
conferred by the Federal Food, Drug, and
Cosmetic Act. See 21 U.S.C. § 679. Rather
the Meat Inspection Act creates a separate
area of concern—meat and meat byproducts
for human consumption—over which the
Department of Agriculture is given addi-
tional powers in the interest of protecting
the public health and welfare.

[3] The Meat Inspection Act specifically
delineates the food products subject to its
provisions, listing only foods derived from
cattle, sheep, swine, goats and equines.
Other food products are regulated under
the Food, Drug and Cosmetic Act. In view
of the safeguards of testing and regulation

~of ingredients set forth in the comprehen-
sive regulations promulgated pursuant to
the Food, Drug and Cosmetic Act, the court
finds that food products derived from bison

¥4
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meat will be adequately regulated for the
protection of the public health and welfare
under either the Food, Drug and Cosmetio
Act or the Meat Inspection Act. In the
absence of a congressional determination to
include bison meat within the more limited
coverage of the Meat Inspection Act, this
court is unwilling to judicially extend the
provisions of the Meat Inspection Act to do
s0. Accordingly, the court findes that the
government correctly seeks to apply the
provisions of the Food, Drug and Cosmetic
Act to the food products at issue in this
case. Therefore, the exception to the defi-
nition of food additives contained in 21
US.C. § 321(s) for substances used in ac-
cordance with a sanction or approval grant-
ed pursuant to the Meat Inspection Act is
not applicable.

[4,5] Having datermined that sodium
nitrate and sodium nitrite are food addi-
tives within the meaning of 21 U.S.C.
§ 342(a)(2)(C), the court now turns to the
question of whether or not these additives
are “unsafe within the meaning of Section
348 of this Title.” Under the provisions of
Section 348, a use is deemed to be unsafe
for purposes of the Act unless an exemption
is granted by the Secretary of Health, Edu-
cation and Welfare upon proper application
or unless the use is in accordance with a
regulation prescribed by the Secretary.
The language of the statute establishes a
presumption that the food additives are un-
safe unless one of the exceptions is estab-
lished. The court has carefully examined
the regulations promulgated by the Secre-
tary but has been unable to identify any
regulations which are applicable to the in-
stant use of the food additives sodium ni-
trate and sodium nitrite. The claimant has
failed to demonstrate either an exemption
or investigative use or a regulation permit-
ting such use. Accordingly, the court finds
that the claimant’s use of the food additives
sodium nitrate and sodium nitrite are not
approved by the Secretary and, therefore,
are unsafe within the meaning of Section
348 of Title 21, United States .Code.

Having determined that the food product
at issue is a food which contains a food

+ e sinis
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additive which is unsafe within the mean-
ing of Section 348, the court now finds that
this food product shall be deemed to be
adulterated within the meaning of 21
r.S.C. § 342(a)(2)(C) and subject to seizure
pursuant to 21 US.C. § 334. As a suffi-
cient basis exists pursuant to 21 U.SC.
s 342(a}(2(C) for the condemnation of the
food products seized by the United states
Marshal, this court does not address the
alternative allegations of adulteration and
misbranding which have been argued by the
government.

A separate decree will be entered this day
denying claimant’s motion for summary
judgment, granting summary judgment for
the plaintiff, and deerccing the food prod-
ucts at issue to be adulterated within the
meaning of the Food, Drug and Cosmetic
Act and subject to condemnation. Within
twenty days following entry of this order,
the parties shall submit to the court for its
approval a proposed method for disposition
of the condemned goods. The costs of this
action shall be taxed against the claimant
in accordance with 21 U.S.C. § 334(e).

W
© EXeY NUMBERSYSTEN
i

UNITED STATES of America
v.
William REILLY.
Crim. No. 77-476.

United States District Court,
E. D. Pennsylvania.

July 18, 1978.

Defendant found guilty by jury on
two-count indictment charging attempted
extortion in violation of the Hobbs Act filed
motion for judgment of acquittal or, in the
alternative, for arrest of judgment or for
new trial. The District Court, Raymond J.
Broderick, J., held that: (1) evidence sup-

ported defendant’s convictions; (2) the in-
dictment was not invalid because it was
based on hearsay evidence presented to the
grand jury, and (8) the trial court did not
err in refusing defendant's request for
production of FBI reports of interviews
with the vietim or transeripts of the
victim’s testimony before the grand jury.

Motions denied.

1. Extortion =15

Evidence supported findings that de-
fendant director of facilities at college vio-
lated Hobbs Act by demanding cash pay-
ment from contractor in order to be award-
ed bid contract and to be assured of expedi-
ted payment from State and that, in doing
so, defendant acted under “color of office.”
18 US.C.A. § 1951.

2. Extortion =1
Threats <=1(1)

Extortion under Hobbs Act can be es-
tablished either when property is obtained
through use of fear or by one acting under
color of official rights; “fear™ within mean-
ing of Hobbs Act embraces fear of econom-
ic loss as well as fear of physical violence.
1R US.CA. § 1951.

See publication Words and Phrases
for other judicial constructions and
definitions.

3. Threats &7

Evidence, in Hobbs Act prosecution,
supported finding that victim was placed in
fear of economic loss by defendant’s ac-
tions. 18 U.S.C.A. § 1951.

4. Extortion c=6

In order to find that defendant director
of facilities at college, in Hobbs Act prose-
cution, acted “under color of official right”
in extorting money from contractors who
wished to be awarded bid contracts, ulti-
mate question was not whether defendant
in his officidl capacity had power to control
selection of bidders on projects at college,
but rather whether it was reasonable for
victim to believe that defendant'’s position
gave him such power. 18 U.S.C.A. § 1951.

1)



16 USCS § 141a CONSERVATIQy

section 25, east half of section 33, township 5 south, range 5 east, and
south half section 30, township 5 south, range 6 east, Black Hillg
meridian, South Dakota, comprising in part a part of the Ham,
National Forest. Such lands arc hereby made a part of Wind Cave
National Park, and shall hereafter be subject to all laws and regulationg
applicable to such park.”.

RESEARCH GUIDE
Am Jur:
59 Am Jur 2d, Parks, Squares, and Playgrounds § 4.

§ 141b. Wind Cave National Game Preserve transferred to park

Effective July 1, 1935, the Wind Cave National Game Preserve in the Stage
of South Dakota, be, and the same is hereby, abolished, and aj] the
property, real or personal, comprising the same is hereby transferred 1o
and made a part of the Wind Cave National Park and the same shal]
hereafter be administered by the Secretary of the Interior as a part of sajd
park, subject to all laws and regulations. applicable thereto, for the

purposes expressed in the Act of August 10, 1912 (37 Stat. 268-293) [16
USCS § 672], establishing said game preserve.

(June 15, 1935, ch 261, Title VI, § 601, 49 Stat. 383)

CROSS REFERENCES
This section is referred to in 16 USCS § 715k-1.

RESEARCH GUIDE
Am Jur:

59 Am Jur 2d, Parks, Squares, and Playgrounds § 4

§ 141c. Disposal of surplus buffalo and elk

(a) The Secretary of the Interior is authorized, in his discretion and under
regulations to be prescribed by him, to sell or otherwise dispose of the
surplus buffalo and elk of the Wind Cave National Park herd.

(b) All moneys received from the sale of any such surplus aniinals. or

products thereof, shall be deposited in the Treasury of the United States as
miscellaneous receipts.

(June 16, 1938, ch 459, §§ 1, 2, 52 Stat. 708.)

HISTORY; ANCILLARY LAWS AND DIRECTIVES
Explanatory notes:
Subsecs. (a) and (b) of this section are §§ 1 and 2, respectively, of Act
June 16, 1938.
CODE OF FEDERAL REGULATIONS
Disposal of certain wild animals, 36 CFR Part 10. 4
4 338
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wiND CAVE NATIONAL PARK 16 USCS § 144
CROSS REFERENCES
Revenues of national parks covered into Treasury, 16 USCS § 452.
RESEARCH GUIDE

Am Jur: ,
59 Am Jur 2d, Parks, Squares, and Playgrounds § 4.

$142. Control; regulations

wind Cave National Park shall be under the exclusive control of the
secretary of the Interior, whose duty it shall be to prescribe such rules and
regulations and establish such service as he may deem necessary for the
care and management of the same.

Jan. 9, 1903, ch 63, § 2, 32 Stat. 765.)

HISTORY; ANCILLARY LAWS AND DIRECTIVES

Explanatory notes: :

This section is a part of § 2 of Act Jan. 9, 1903. The other part of §2
of said Act is classified to 16 USCS § 141. See 16 USCS § 141 note.

RESEARCH GUIDE

Am Jur:
59 Am Jur 2d, Parks, Squares, and Playgrounds § 4.

INTERPRETIVE NOTES AND DECISIONS

- imaN Ak st RAI RN L AT

Land for Wind Cave Park was withdrawn in 103 S Ct 2764, 13 ELR 20663) as stated in
S0 and Park was established in 1903. United =  United States v Woodley (CA9 Hawaii) 726 F2d
Mates v Midwest Oil Co. (1915) 236 US 459, 59 1328, different results reached on reh, en hanc

T 1d 073, 35 S Ct 309 (ovrid on other grounds CA9 Hawaii
“+ INS v Chadha, 462 US 919, 77 L Ed 2d 317, ¢ wail) 731 F2d 1008

\ 143. [Repealed]

HISTORY; ANCILLARY LAWS AND DIRECTIVES

This section (Act Jan. 9, 1903, ch 63, § 3, 32 Stat. 765) was repealed by Act
Dec. 16, 1930, ch 14, § 1, 46 Stat. 1028. This section related to leases of
cavern and lands.

Y14, [Repealed]

HISTORY; ANCILLARY LAWS AND DIRECTIVES

This section (Act Jan. 9, 1903, ch 63, § 4, 32 Stat. 765) was repealed
by Act Dec. 16, 1930, ch 14, § 1, 46 Stat. 1028. This section provided
&7

for the disposition of funds from rentals and lcases.
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Chapter 1

INTRODUCTION

OVERVIEW AND PURPOSE

The mission of the Food Safety and Inspection Service (FSIS) is to assure that meat, meat food, poultry, and poultry food
products distributed in interstate commerce are wholesome, not adulterated, and properly marked, labeled, and packaged.
FSIS enforces the Federal Meat Inspection Act (FMIA), the Poultry Products Inspection Act (PPIA), and the regujations
implementing these laws. Documents such as the FSIS Directives, FSIS Notices, and the Meat and Poultry Inspection (MPI)
Manual provide inspection personnel with specific instructions and policies to help them enforce the laws and regulations.

Whether meat and poultry products are in compliance with the laws and regulations is often determined by how the products
are formulated and processed. Careful attention to the kind and amount of ingredients, their conditions of use, and the
standards of product identity and composition are necessary to assure compliance.

The meat and poultry inspection regulations provide specific information on the permitted amounts and uses of various
substances that are allowed to be used in meat and poultry products. These substances must not be used in a manner that
would deceive the consumer by concealing spoilage or inferiority, or by causing the products to appear of a different size.
weight, or quality than they actually are.

The regulations and policy memorandums also prescribe definitions and standards of identity, or composition, for certain
meat and poultry products. Standards of identity set specific requirements for a product's make-up. For instance, these
standards may specify the kind and amount of meat or poultry, the maximum amount of non-meat and non-poultry
ingredients, and any other ingredients allowed, or expected, in the final product. Meat and poultry product standards are
established to assure that consumer expectations are met for a product that is labeled with a certain name. Additional policies
have been established to guide inspection personnel in determining whether products are being prepared in accordance with
the laws and regulations.

FSIS inspectors carry out monitoring activities. including checks on product preparation. to assure that official
establishments are maintaining control of their processes. Among the monitoring activities are food ingredient calculations.
which are intended to help ensure that meat and poultry products are not adulterated or misbranded. From time to time.
questions have been raised, and criticisms voiced, about the accuracy, reliability, and consistency of FSIS calculation
methods. In some cases, the questions and criticisms--by field personnel, label reviewers, headquarters staff, and industry
personnel--have resulted from the fact that different terminology was used in the regulations that were written and
promulgated at different times. Of course, the meat and poultry industry has changed over the ycars, and the regulations have
been updated to accommodate new products and processes. But whatever the reason for the inconsistencies, if they appear to
impair the Agency's ability to administer the meat and poultry inspection program nationally in a uniform and equitable way,
they must be reduced, explained, or eliminated.

Previous editions of the Processing Inspectors' Calculations Handbook have amounted to little more than grab bags of sample
calculations, formula, and definitions to help inspectors of processed foods in their work. This new edition is more thematic
and has a threefold purpose. First, it is an expanded collection of sample calculation methods. Second, it identifies in a single
document the various regulatory limitations on the use of restricted ingredients (e.g., cure agents, cure accelerators, binders
and extenders, phosphates, antioxidants. and flavorings) in meat and poultry products, and illustrates the calculation method
or methods for each specific ingredient. Third, it standardizes the interpretation of the regulations for calculation purposes
and establishes consistent calculation methods for inspection and establishment personnel.

While the Handbook may refer to or reiterate Agency policy, it is not intended to replace it. The Handbook is intended
primarily as a reference or aid to learning how to perform various calculations. It should also help provide insight into the
reason why a given policy is needed and its relative importance in a science-based food safety program.

The Handbook is divided into chapters which cover specific subjects and calculation types. Several chapters have been
broken down into subject matter sections that have an introduction, a formula (if applicable) and at least one procedure table.

SN0 A.1N DAA
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The procedure table contains the steps to be taken in performing the calculations presented in that section. In some sections,
comments have been provided to further clarify the interpretation of the pertinent regulation or policy.
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BACKGROUND

Restricted ingredients are controlled on an "ingoing basis" (at formulation), rather than waiting until the end of the process to
check the finished product through laboratory analysis, so that the process can be controlled when the ingredients are added
to the product. For some added ingredients, laboratory tests are nonexistent and others are unreliable because the results vary
depending upon when the samples were taken (before cooking, after cooking, etc.).

Restricted ingredient calculation policies should not be confused with the policies for labeling meat and poultry products that
contain added solutions or ingredients. Restricted ingredients are calculated the same way for cooked or uncooked products,
regardless of the label statement. Added solution and added ingredient calculations for labeling purposes do depend on
whether or not the product is cooked or uncooked. Refer to Chapter 10, PRODUCTS LABELED--"X% WATER" AND "X%
OF WEIGHT IS ADDED INGREDIENTS".

One obstacle that inspection personnel encounter in ascertaining restricted ingredient compliance with the regulations, is that
calculations for allowable ingoing amounts could be based on one of five different weights, all of which are referred to in
various places in the MPI regulations. These different weights vary according to the type of ingredient, type of product, and
purpose of the ingredient's use in the product. The five weights (or bases for restricted ingredient calculations) are:

« The "green weight” of the meat and/or poultry and/or meat and/or poultry byproduct (meat block) component of the
product at formulation.

Fxample
The ingoing amount of nitrite and nitrate used in comminuted, pumped, injected, massaged. dry-cured, and
immersion-cured products is based on the weight of the meat, poultry, meat byproduct, or poultry byproduct at the time
of formulation and are controlled on an ingoing basis.

o The "formulated weight" of the meat or poultry product.
Example:
Poultry products (e.g., poultry meat. poultry, and poultry byproducts) may be added to certain cooked sausage products
at a rate not to exceed 15 percent of the total weight of all the ingredients at the time of formulation. excluding the
water and ice. :

o The "finished weight" of the entire meat or poultry product.

Example:

The amount of batter and breading used as a coating for breaded products shall not exceed 30 percent of the weight of
the finished breaded meat or poultry product.

» The "projected finished weight" of the entire meat or poultry product.

Example:

The ingoing amounts of binders and extenders. such as nonfat dry milk (NFDM), soy flours, and cereals are calculated
on the basis of the projected finished weight.

« The "weight of the fat content"of a fresh meat or poultry product.
Example:

The ingoing amount of an individual antioxidant used in a fresh sausage product shall not exceed 0.01 percent of the
fat content of the product.

Depending.upon which weight base is used, the same restricted ingredient calculation could give a diffcrent result for the
allowable ingoing amount. Therefore, it is imperative that inspection personnel use the correct weight base when checking
compliance.

| of2 Z/10/00 4.1 DAA



AP b Dalngiounad

@ Previous page

=

Table of Contents

http://bbq.tamu.edw USDA/handbook/handbook_pg2.him!

Next page ‘

L/710/00 4.1 DA



CAAPiEl 1. ESLA0USIINENL KESPONSIDHILIES hup:/boq.tamu.edu- USDA/handbook/handbook _pg4.ntmi

Processing Inspectors' Calculations Handbook

Previous page Next page

Table (;f Contents

ESTABLISHMENT RESPON SIBILITIES

When Federal inspection is granted to an establishment, a responsible plant official signs a statement agreeing to conform
strictly to all Federal regulations and orders pertaining to inspection. This statement emphatically establishes that the
establishment management has the responsibility to produce a product that is safe, wholesome, unadulterated, and properly
labeled. This also includes cooperating with inspection personnel and providing information necessary for them to doa
proper inspection job.

Establishment management is expected to have process control procedures and checks in place to identify, correct, and
prevent any conditions that could lead to violations. For example, the establishment:

« Will assign a competent individual(s) to be responsible for product formulation.

« Will use and adhere to specific tested and proven formulas that will produce products in compliance.

» Will accurately measure and identify all ingredients, mixtures, and emulsions through all phases of production.
« Should maintain formulation records of meat and poultry products.
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INSPECTION RESPONSIBILITIES

The Food Labeling Division's (FLD) Label Review Staff is responsible for checking formulations before approving product
labels.

Inspection personnel assigned to the establishment are responsible for:

« Evaluating formulation records and verifying the weighing and addition of ingredients at the time of formulation.

» Monitoring fat content of various products. If a product has less than its standard of identity fat content or targeted fat
content, but the antioxidant calculations were based on the standard of identity fat content or targeted fat content, then
the product would be out of compliance for antioxidants. ’

« Performing calculations for ingredients permitted in meat and poultry products to determine compliance with the
product standard, or approved formula, at the time of formulation.

y .
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Chapter 2

CONYVYERSION TO PARTS PER MILLION (PPM)

Limits for restricted ingredients permitted in meat and poultry products are expressed in terms of ounces (0z) or pounds (lb)
per pounds of the meat/poultry or gallons of pickle solution, or as percentages (%) in the Tables of Approved Substances
shown in the MPI Regulations, sections 318.7(c)(4) and 381.147(f)(4). The same limits are expressed in parts per million
(ppm) in other references where there is a need to express very small quantities of food additives in more convenient units.

Ppm may be easily converted to percent (parts per hundred) as follows:

1 ppm = 1/1,000,000 = 0.000001 =0.0001%
10 ppm = 10/1,000,000 = 0.00001 =0.001%
200 ppm = 200/1.000,000 = 0.0002 =0.02%
5000 ppm =  5000/1,000,000 = 0.005 =0.5%
20.000 ppm = 20,000/1.000,000 = 0.02 =2.0%

Conversely, the conversion of percent (parts per hundred) to ppm is performed as follows:

0.02% = 0.0002
0.0002 = 1,000,000 = 200 ppm

The calculations in Table 1 illustrate that the amounts of the various restricted ingredients shown as weight and percentages
in both of the Tables of Approved Substances for meat and poultry products are equivalent to the amounts shown as ppm in
other references. One gallon of water weighs 8.33 pounds, but 1 gallon of pickle weighs more. because of the added weight
per volume of other ingredients in the solution. When the regulations were written, a weight estimate of 10 pounds was used
for I gallon of pickle--partly to make illustrative calculations easy. However, the true weight of any volume of pickle can be
easily and accurately determined by adding the weights of actual ingredients and the water (8.33 Ib/gal) listed in the pickle
formulation. This actual weight of the pickle, probably somewhat less than 10 pounds per gallon, should be used for all

calculations.
TABLE 1
CONVERSION OF RESTRICTED INGREDIENT WEIGHT OR PERCENT
LIMITATIONS TO PPM LIMITATIONS
Nitrite in Regulations ‘ Converted to ppm ‘
2 Ibto 100 gal pickle at 10% pump LIf gal pickle weighs 10 Ib ;
: 100 gal pickle weighs 1000 Ibs
I'2x0.10 x 1.000,000 =200 ppm
; &nbsp1000
1 oz to 100 Ib meat or poultry product (dry 1 10z=1/16=0.0625 Ib
| cure) 1 0.0625 = 1,000,000 - 625 ppm
&nbsp100
i

| of 4 5/19/98 4:13 PM
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4 0z to 100 1b chopped meat and/or meat
byproduct or poultry meat

hup:isbbg.iamu.edu; USDA/Nanapook, Nandoook_peo.itm.

Yao0z=.25/16=0.0156 Ib
0.0156 x 1.000.000 = 156 ppm

&nbsp100

| Nitrate in Regulations

7 1b to 100 gal pickle at 10% pump

3 Y2 0z to 100 Ib meat or poultry product (dry
cure)

2 % oz to 100 Ib chopped meat or pouitry
| meat

Converted to ppm

If 1 gal pickle weighs 10 b

100 gal pickle weighs 1000 1bs

7x0.10 x 1,000,000 = 700 ppm
&nbsp1000

3%0z=3.5/16=0.21871b
0.2187 x 1,000,000 = 2187 ppm
&nbsp100

| 2%02=2.75/16 =0.1718 Ib
0.1718 x 1,000,000 = 1718 ppm

&nbsp100

Cure Accelerators in Regulations

Ascorbic Acid and Erythorbic Acid

1 75 oz to 100 gal pickle at 10% pump

| ¥ oz to 100 Ib meat or meat byproduct or

product

Converted to ppm

If 1 gal pickle weighs 10 Ib

100 gal pickle weighs 1000 Ibs

75 0z. =75/16 = 4.687 Ib

4.687 x 0.10 x 1,000,000 = 469 ppm
&nbsp1000

Ya0z =.75/16 = 04687 lb
04687 = 1,000,000 — 469 ppiu
&

nbsp100

- Ascorbate and Erythorbate

87.5 oz to 100 gal pickle at 10% pump

7/8 0z to 100 Ib meat or meat byproduct or

. poultry product

Converted to ppm

If 1 gal pickle weighs 10 1b
100 gal pickle weighs 1000 Ibs

4§ 87502=875/16=54681b
| 5.468 x 0.10 x 1,000,000 = 547 ppm

&nbsp1000

| 7/8 0z = .875/16 = 0.0547 Ib

0.0547 x 1.000.000 = 547 ppm
&nbsp 100

Fumaric Acid

0.065 percent

&nbspor
1 oz to 100 Ib meat or poultry or meat
byproducts or poultry byproducts

Converted to ppm

0.065% = 0.00065
0.00065 x 1,000,000 = 650 ppm

&nbspor

1 oz=1/16 =0.0625 b

0.0625 x 1.000.000 = 625 ppm
&nbsp100

Glucono delta-lactone

. 8 0zto 100 Ib meat or meat byproducts

16 0z (1 1b) to 100 Ib meat or 1%

20f4

Converted to ppm

z=8/16=0.51b

8o
;0.5 x 1,000.000 = 5000 ppm

&nbsp 100

i l6oz=11b

L/10/Q% A-11 DAA
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1 x 1,000,000 = 10,000 ppm

! (Genoa salami only)

! &nbsp100
. Sodium Acid Pyrophosphate i Converted to ppm
| 8o0zin 100 Ib meat or meat and meat | 80z=8/16=0.51b
Il byproducts 1 0.5 x 1.000.000 = 5000 ppm
| ! &nbsp100

i (reminder: 5000 ppm = 0.005 = 0.5%)

Converted to ppm

Phosphates in Regulations

Used to decrease cooked out juices:

5 percent of phosphate in pickle at 0% pump 5% in pickle =51bin 100 Ib
(meat regulations) 5 x0.10 x 1,000,000 = 5000 ppm
_; &nbsp100 j
0.5% of total product (poultry regulations) || 5000 ppm = 0.005 = 0.5%
0.5% of phosphate in product (meat 5000 ppm = 0.005 = 0.5%
regulations)
Used to protect flavor:
1 0.5% of total product (meat regulations) | 5000 ppm = 0.005 = 0.5%
Flavorings in Regulations Converted to ppm

Courn Syrup and Similar Flavorings

. 2% (dry basis) | 2% =.02 = 1,000,000 = 20,000 ppm
+ (meat regulations) = | 20,000 - .80 = 25,000 ppm

| 2 2% (wet basis - 80% solids)
i| (meat regulations)

| levels sutticient for purpose
| (poultry regulations)

'~ Sorbitol 4
. 2% (dry basis) ' 2% = .02 x 1,000,000 = 20,000 ppm ‘
(meat regulations) = 20,000 + .70 = 28,600 ppm

2.86% (wet basis - 70% solids)
(meat regulations)

Binders and Extenders in Regulations Not Converted to ppm

| 3 %:%, 8%, or 12% individually or j |
| collectively depending on the type of meat :

food product, except for isolated soy protein i
(ISP) and sodium caseinate, which are limited i
' 10 2% in certain meat products " |

1'43% or 2% individually in certain cured pork
products

levels sufficient for purpose except for sodium
caseinate which is limited to 3% in cooked
product and 2% in raw product (poultry
regulations)

Note: If you are unable to convert units of measurement, e.g., ounces to pounds, turn 1o the Appendix, Converting Units of

3of4 S/10/0R 4-17 DA
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Chapter 3
CURING AGENT (NITRITE AND NITRATE) CALCULATIONS
INTRODUCTION

Calculations for curing agents are based on the green weight of the meat and/or poultry and/or meat/poultry byproducts
(meat block), used in the formulation of the product. Because nitrite and nitrate, after being converted to nitric oxide,
function by reacting chemically with the meat or poultry myoglobin, the amounts of nitrite or nitrate permitted in the cure
must be based on the meat block used in the formulation, not the finished weight of the product. Using finished weight as the
weight base for these calculations would be unacceptable because more curing agent than is allowed could be added to the
product. Excess nitrite or nitrate can be toxic.

Either the sodium or the potassium salt of nitrite may be used for curing products, but the weight limitation (based on
sodium) is the same for both saits. This limitation was established when the sodium salt was the only one permitted. Later,
the potassium salt was allowed to be added at the same level. This level is safe, but rather conservative because potassium is
a heavier element than sodium and a greater weight of a potassium salt must be used for the equivalent amount of nitrite or
nitrate to be in the product. The bacon regulation, which is more recent than those governing other cured products, also
permits both salts, but at different limits for each salt.

There are some recently introduced processes, such as injecting emulsion into the meat or poultry; and there are processes
not specifically addressed in the regulations (such as immersion curing of products other than bacon). Nevertheless, the
amount of curing solution permitted in these processes is also based on the green weight of the meat or poultry because FSIS
believes that all the curing agent used is taken up by the meat or poultry. Table II, on the next page, lists the maximum parte
per miliion (ppm) for each of the four curing agents permitted in products, based on the curing method used. The limits vary
among curing methods because the methods differ in the efficiency with which the curing agent is brought in contact with
the meat and/or poultry. Limits for nitrite/nitrate combinations and combination procedures (such as pumping and dry
curing) are discussed on pages 32 and 33. Bacon, with respect to both curing ingredients and cure accelerators, is discussed
on pages 27-31.

TABLE 11
MAXIMUM INGOING NITRITE AND NITRATE LIMITS (IN PPM)
FOR MEAT AND POULTRY PRODUCTS*

| CoringAgent [ mmersion Cured | Massaged or Pumped | Comminuted | Dy Cured
'Sodium Nitrite 200 ‘ 200 f 156 i 625
Potassium Nitrite 200 200 156 s
Sodium Nitrate 700 | 700 j 1718 2187
Potassium Nitrate | 700 700 L 1718 2187

" THErE are more SUINEent [IMITs 10T CUTTE agents in bacon to reduce the Tormation of nitrosamines For this same reason, nitrate is no Tonger permitied in any bacon (pumped
and/or massaged. dry cured, or immersion cured). Refer to page 27, Nitrite used in Bacon, for specific information.

As a matter of policy, the Agency requires a minimum of 120 ppm of ingoing nitrite in all cured "Keep Refrigerated"”
products, unless the establishment can demonstrate that safety is assured by some other preservation process, such as thermal

processing, pH or moisture control. This 120 ppm policy for ingoing nitrite is based on safety data reviewed when the bacon
standard was developed.

There is no regulatory minimum ingoing nitrite level for cured products that have been processed to ensure their shelf

stability (such as having undergone a complete thermal process, or having been subjected to adequate pH controls, and/or
moisture controls in combination with appropriate packaging). However, 40 ppm nitrite is useful in that it has some

1 of2 LMAINDG 4.17 Py x
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preservative effect. This amount has also been shown to be sufficient for color-fixing purposes and to achieve the expected
cured meat or poultry appearance. Some thermally processed shelf-stable (canned) products have a minimum ingoing nitrite
level that must be monitored because it is specified as a critical factor in the product's process schedule.

Nitrite and nitrate are not permitted in baby, junior or toddler foods.
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Processing Inspectors' Calculations Handbook
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NITRITE USED IN CURED, COMMINUTED PRODUCTS

Introduction

The amount of ingoing nitrite permitted in comminuted products, such as bologna, specific and nonspecific loaves. salami,
etc., is based on the green weight of the meat and/or poultry and/or meat/poultry byproducts (meat block) used in the product
formulation. Shrinkage is not a factor in the calculation. If nitrate is used in conjunction with nitrite, the limits of the two
compounds are calculated separately and the permitted maximum of each may be used.

Nitrite Used in Pure Form
« Calculation Formula

Ib nitrite x 1.000.000 = ppm
green weight of meat block

In comminuted products, this formula can be used to determine:

1. The permitted weight of the nitrite, if you know the weight of the meat block.

2. The minimum weight of the meat block that must be used in the formula,
being used.

(09}

weight of the meat block.
Procedure Table

By using the procedure table below, one can determine the amount of nitrite and/or th
comminuted product.

if you know the weight of the nitrite

. Whether or not a formula will be in compliance with the regulations, if you know the weight of the nitrite and the

e ppm of ingoing nitrite allowed in a

CIININO A.1 A4 DAA



iapiei 5. vilile Used 1D Lured, comminuted Proaucts http://bbg.tamu.edu/USDA/handbook/handbook _pgl2.htm

[ sTEP | PROCEDURE EXAMPLE
1 [ Determine the weight of the nitrite in the Wiener Formula
} formulation and identify the meat and/or poultry | Beef 230.00 Ib
|| and/or meat/poultry byproducts that make up the 5 !
‘I meat block from the label transmittal form or Pork 230.00 Ib
| establishment formulation records. Water 70.00 Ib
| Rework (has nitrite and
erythorbate) 30.00 1b
Chicken 40.00 Ib
‘ NFDM 18.00 Ib
; | Corn Syrup Solids (CSS) 15.00 Ib ;
Salt 3.001b :
Flavorings 4501b
Sodium Erythorbate 0.422 1b (6.75 0z.) §
Sodium Nitrite 0.078 Ib (1.25 o0z.)
Total Batch Weight 663.00 Ib |
2 | Determine the weight of the meat hlock. Beef 230 Ib
; |
' Pork 2301b !
| Chicken +401b |
| Total Meat Block 5001b !
[The following example will llustrate the use of | We have a 500 1b meat blogk. What lsis oo
j this calculation formuia. | amount of sodium nitrite that can be added to the formula
| without exceeding the 156 ppm limit? |
i || We know the weight of the meat block and that | p x 1,000,000 = 156 ppm '
|| sodium nitrite is limited to 156 ppm in &nhsp500
| comminuted products (see Table II). Substitute
these values into the formula and solve for m.the |n = 156 x 500 '
weight of the sodium nitrite. &nbsp1,000.000 '

n =0.078 Ib of nitrite is the maximum amount that could
| be used in this formula

(U]

- When both factors are known. one can just solve | We have 0.078 Ib of sodium nitrite being added 0 a

for ppm and compare the answer with the sausage formula that has a 500 Ib meat block. Will this
| regulation to determine if the product is in | product be in compliance?
| compliance. :
: {n=0.078 x 1,000.000 ;
i f &nbsp500
H 1 I
in=156 ppm ’

| !l The product is in compliance.

Note: [f vou are unable to solve equations with one unknown, turn to the Appendix, Solving Equations that Have an
Unknown I alue.

« Calculation Formula (using nitrite limit of Y oz per 100 Ib of meat block)

Alternatively, one could use the following calculation formula that uses the nitrite limit of ounce/100 Ib of meat
and/or poultry and/or meat/poultry byproduct (meat block) to determine the maximum amount of nitrite that can be
added to a known amount of meat block.

green weight of meat block x 0.25 = Ib nitrite
&nbsp100

Procedure Table

The procedure table below may also be used for determining the amount of nitrite allowed in a comminuted product.
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| STEP | PROCEDURE ] EXAMPLE
| : Determine the weight of the meat block. Sausage Formula
Beef 230 Ib
Pork 230 1b
il Chicken + 40 1b
| Total Meat Block 5001b |

i

i
i
i
i
i
|
|

2 ] Convert this figure into 100 Ib units by dividing by 100.
|
{

3 Determine the weight of sodium nitrite allowed by 50x0250z=1.250z ;
multiplying these units by the decimal equivalent of nitrite || or 0.078 Ib of nitrite is the maximum amount that |
allowed per 100 Ib. (4 0z = .25 oz nitrite allowed) | can be used with 500 1b of meat and poultry. _;

« Comment

Any rework in the formulation already containing nitrite shall not be added to the meat block. On the other hand. if the
rework does not contain nitrite, the green weight of the meat and/or poultry portion of the rework may be added to the meat

block total.
Nitrite in Curing Compounds or Mixcs

When curing agents, nitr{tes and nitrates, are brought into the qstablisbment, they may already be mixed with salt, sugar, corn
syrup solids, or monosodium glutamate. If curing agents are mixed with these ingredients, the result is commonly referred to
as a curing compound or mix. The curing compound or mix must have the percentage of nitrite and/or nitrate indicated on
the container.

« Calculation Formula

[b cure mix = % nitrite in mix x 1,000,000 = ppm
&nbspgreen weight of meat block

In comminuted products, this formula can be used to determine:
1. The permitted weight of the cure mix, if you know the weight of the meat block.

2. Whether or not a formula will be in compliance with the regulations, if you know the weight of the cure mix, %
of the nitrite in the mix, and the weight of the meat block.

o Procedure Table

Use the following procedure table to determine the amount of cure mix allowed in a comminuted product and/or the ppm of
ingoing nitrite in a comminuted product when nitrite is added via a cure mix.

3of5 5/1Q/Q% A-14 DAA
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STEP | PROCEDURE } EXAMPLE !
1 ] Determine the weight of the cure mix added to tha Cotto Salami Formula
| formula and identify the meat block from the | Pork 220.00 Ib :
|| labe! transmittal form or establishment ! ;
|| formulation records. Identify the percentage of | Beef hearts 100.00 Ib f
I nitrite in the cure mix (the cure mix label may Beef 60.00 Ib :
need to be examined). Water 50.00 Ib f
- Rework (has nitrite) 50.00 Ib
. Salt 7.501b
CSS 4.00 Ib
. it Flavorings 3.00 Ib
{ { Dextrose 2.001b
i ; ; Sodium phosphates 2.00Ib
: it Cure Mix (6.25% sodium nitrite 130 1b
’ ‘ | wisalt carrier) :
i % | Sodium Erythorbate 0.20 1b (3.20 02)
i Total Batch Weight 500.00 ib
2 o Determrine the weight of the meat block. 1 Pork 2201
| Beef hearts ' 100 Ib
_ | Beef +601b |
{ ! Total Meat Block 3801b
| } The following example will illustrate the use of l If we have a 380 Ib meat block, what is the maximum
i | this formula. { amount of cure mix that can be added to the formula
; i | without exceeding the 156 ppm limit?
|5~ 0.0625 ~ 1,000,000 = 156 ppm
&nbsp380
We know the weight of the meat block, the i i
' percentage of sodium nitrite in the cure mix in=156 x 380 |
(6.25%). and that sodium nitritc is limited to 156 ;|  &nbsp0.0625 =1,000,000 :

ppm in comminuted products. Substitute these '
values into the calculation formula and solve for in =0.94 Ib of cure mix is the maximum amount that could

i n, the weight of the cure mix. : be used in this formula :

| When all factors are known, one can just solve for ;| We have 1.30 Ib of cure mix being added Itg) a sausagé
| ppm and compare the answer with the regulation i formula that has a 380 Ib meat block. Will this product be

LI

i to determine if the product is in compliance. | in compliance?

| The product is not in compliance. n=1.30x0.0625 x 1,000,000 1

: &nbsp380 |
i

In=213.81 ppm nitrite |

» Comment

The maximum amount of cure mix allowed in a specified amount of meat block can also be determined by first calculating
the maximum amount of nitrite permitted in pure form, and then dividing this amount by the percentage of the nitrite in the
cure mix.

Remember that nitrite is limited to 156 ppm or a % 0z (0.25 oz) per 100 Ib of meat block. Therefore, the maximum amount
of nitrite allowed in a 380 Ib (from above) meat block would be 0.95 0z (380 + 100 x 0.25) which is equivalent to 0.059 Ib
(0.95 0z = 16 oz per Ib).

Take the percentage of the nitrite in the cure mix and express it as a decimal (move the decimal two places to the left). For
example. the cure mix containing 6.25% sodium nitrite would be expressed as 0.0625.

Next. divide the amount of pure nitrite allowed by the percentage of the nitrite in the cure mix. In this case,

&nbsp0.059 Ib ~ 0.0625 = 0.94 b cure mix
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0.94 Ib of the cure mix would be allowed in this batch containing 380 Ib of meat or meat byproducts.

Nitrite in Liquid Curing Compounds or Mixes

Liquid cures are a combination of a basic cure mix (dry form) and water. To determine the maximum amount of liquid cure
mix permitted in a product formula or whether a product formulated with a liquid cure mix is in compliance, you use the
same calculation formula as that in the description for nitrite in cure (dry form) mixes. However. you will first need to
calculate the percentage of nitrite present in such a solution.

« Procedure Table

Compounds or Mixes) and we can solve for n, the without exceeding the 156 ppm limit?
weight of the liquid cure mix.

STEP PROCEDURE EXAMPLE
] | Examine the cure mix formula to determine the 450 1b Salt - 90%
| percentage of nitrite it contains, 50 Ib Sodium Nitrite - 10%
2 Now examine the makeup of the cure solution. 190 b Water
25 Ib Cure Mix
. | 115 1b Total
) 3” | Find the weight of the nitrite used in the liquid cure |25 Ib Cure Mix :
| solution by multiplying the cure mix weight in the | x_.10 :
i solution by the percentagce of nitritc it contains. | 2.5 Ib Nitrite .
’ 4 || Compute the percentage of nitrite in the solution by [25+115=0217 f
: | dividing the weight of the nitrite by the total weight | (2.17% sodium nitrite in the solution) :
| of the solution and then multiply the result by 100.
5 | Now that we know the percentage of sodium nitrite | Using the cotto salami example given earlier. we have a
1in the liquid cure mix, it can be inserted into the | 380 Ib meat block. What is the maximum amount of |
calculation formula (refer to Nitrite in Curing liquid curc mix that can be added (o the formula :

nx0.0217 x 1,000,000 = 156 ppm

&nbsp380

|n=156 x 380
&nbsp0.0217 x 1,000,000

In=2731 of liquid cure mix is the maximum amount
| that can be used with a 380 Ib meat block.

‘ Previous page | Next page
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NITRITE USED IN CURED, PICKLED PRODUCTS

Introduction
The amount of ingoing nitrite used in pumped, massaged, injected, or immersion-cured products, such as hams, poultry
breasts, poultry rolls, comed beef, etc., is based on the green weight of the meat and/or poultry used in the product

formulation. Shrinkage is not a factor in the calculation. If nitrate is used in conjunction with nitrite, the limits of the two
compounds are calculated separately and the permitted maximum of each may be used (see pages 32 and 33).

Nitrite in Pumped or Massaged Products
« Calculation Formula

Ib nitrite x % pump * 1,000,000 = ppm
&nbsplb pickle

In pumped products, this formula can be used to determine:

1. The permitted weight of nitrite allowed, if you know the weight of the pickle solution and the percent pump to be
used.

2. The minimum weight of the pickle solution that can be made, if you know the weight of the nitrite and the
percent pump to be used.

3. The maximum percent pump, if you know the weight of the nitrite and the weight of the pickle solution (refer to

Chanter 11 for thic type of nq]nnlaﬁnn)
Lhapter 11 Tor thigc type of calculation),

4. Whether or not a procedure will be in compliance with the regulations, if you know the weight of the nitrite, the
weight of the pickle solution, and the percent pump to be used.

« Procedure Table
The procedure table below may be used for determining the amount of nitrite allowed in a pumped or massaged product

andsor the ppm of ingoing nitrite in a pumped or massaged product. It may also be used to determine the minimum pounds of
pickle necessary to produce a pumped or massaged product in compliance with the 200 ppm nitrite limit.

I of4 S/1Q/0R 4-14 PAs
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TSTEP [ T PROCEDURE | ~ EXAMPLE
o i Determine the weight of the nitrite added to the Pickle Formula
| pickle solution, the total weight of the pickle .
| solution, and the percent pump from the label | Water 1310.00 1b
| transmittal form or establishment formulation i Salt 132.00 Ib
records. If any two of these quantities are ) :
known, the third can be calculated by Deatrose 18‘00 b
substituting the known values into the Phosphate 35.001b
calculation formula. Sodium Erythorbate 3251
Sodium Nitrite &nbspl.751b
Total 1500.001b
2 | Two examples will illustrate the use of this (A) We have 1.75 b of sodium nitrite and we want o {mmp
formula. semi-boneless hams at 25%. How much pickle must be
i| made?
1200 = 175 x 0.25 x 1,000,000
, 1 We know the weight of the nitrite, the percent &nbspn
| pump, and that nitrite is limited to 200 ppm in
i | pumped products (See Table II). Substitute n=1.75x0.25 x 1,000,000
; | these values into the formula and solve for n, &nbsp200
| i| the Ib of pickle.
’ | n=2,187.50 Ib of pickle solution
| (B) We want to pump at 25% level and make 1.500 Ib of
pickle. What is the maximum amount sodium nitrite that may
be added to the pickle without exceeding the 200 ppm limit?

200 =nx0.25 x 1,000,000
&nbsp1500

We know the percent pump and the weight of n= 200 x 1500 !
| the pickle. Substitute these values into the : &nbsp0.25 x 1,000,000 '
| formula and solve for n, the weight of the | :
| sodium nitrite. n = 1.2 Ib of nitrite is the maximum amount that can be added |
: to 1500 Ib of pickle that will be pumped into product at a

level of 25%.

We have 1.75 Ib of sodium nitrite and want to make 1,500 Ib
of pickle and pump at the 25% level. Is this in compliance?

| If all 3 factors are known, one can just solve
it for ppm and compare the answer with the
regulation to determine if the procedure is in

compliance. dn=1.75x0.25 x 1,000,000
. &nbsp1500

\¥3}

In=437.500
&nbsp1500

! : | n=291.66 ppm nitrite

| Since only 200 ppm sodium nitrite is
| permitted, this procedure is not in compliance. !

Note: If you are unable to solve equations with one unknown, turn to the Appendix, Solving Equations that Have an
Unknown Value.

Nitrite in Immersed Products
In immersion curing. the submerged meat or poultry absorbs the cover pickle solution, slowly, over a long period of time.
There are two recognized methods for calculating the allowable ingoing amount of nitrite in immersion cured products. The

method used depends on the mechanism of movement of nitrite within the meat and/or poultry/pickle system and into the
meat, meat byproduct, or poultry tissue itself.

« Methad One

The first method assumes that the meat or poultry absorbs not more than the level of nitrite in the cover pickle. Hence,
the calculation for nitrite is based on the green weight of the meat or poultry (as is the case with pumped products), but
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30f4

uses percent pick-up as the percent pump. The percent pick-up is the total amount of cover pickle absorbed by the meat
or poultry. It is used in the calculation for immersion cured products in the same way percent pump is used in the
(previous) calculation for pumped products.

Calculation Formula (using % pick-up)

Ib nitrite x % pick-up x 1.000,000 = ppm
&nbsplb pickle

« Method Two

The second method assumes that the submerged meat, meat byproduct, or poultry and the cover pickle act as a single
system. Over time, the ingredients in the pickle, such as nitrite and salt, migrate into the meat, meat byproduct, and
poultry until levels in the tissue and in the pickle are balanced. This system is actually very complex and dynamic, with
components in constant motion, but it will reach and maintain a state of equilibrium. Therefore, the calculation for
ingoing nitrite is based on the green weight of the meat block, using the percent added as a relevant amount.

Calculation Formula (using the green weight and pickle weight)

&nbsplb nitrite x 1.000.000 = ppm
green weight (Ib) meat biock + Ib pickle

In immersion cured products. this formula can be used to determine:

I. The permitted weight of nitrite, if you know the green weight of the meat block and the weight of the pickle
solution.

2. The minimum weight of the meat block that can be submerged in the cover pickle, if you know the weight of the
nitrite and the weight of the pickle solution.

3. Whether or not a procedure will be in compliance with the regulations, if you know the weight of the nitrite, the
green weight of the meat block to be immersed, and the weight of the pickle solution.

Note: Method One is used for hams, shoulders, bellies, etc., because it takes weeks for these large items to reach equilibrium.

Method Two is primarily used with small items with large surface areas such us pigs” ears, 1aiis, snouts, elc.
Procedure Table

Use the following procedure table to determine the maximum amount of nitrite allowed in a cover pickle used to cure small
items with large surface areas and/or the ingoing ppm of nitrite in a small item with a large surface area that has been
submerged in a cover pickle.
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i

| : Determine the weight of the nitrite added to the !

i pickle solution. the green weight of the meat,
meat byproduct, or poultry and the weight of
the pickle solution from the label transmittal .
form or establishment formulation records. If !
any two of these quantities are known, the third l
can be calculated by substituting the known 1
values into the calculation formula. 1

Cover Pickle Formula

Water 700.00 Ib
| Salt 70.00 Ib

Phosphate 18.001b
| Dextrose 9.751b
| Sodium Erythorbate 2.001b
| Sodium Nitrite &nbsp0.25 1b
Total 800.00 Ib

2 The following example will illustrate the use of |
this formula. !

We know the weight of the cover pickle, the
green weight of the meat byproduct, and that
nitrite is limited to 200 ppm in immersion cured |
products (see Table II). Substitute these values |
into the formula and solve for n, the weight of
!l the sodium nitrite.

| cure 600 Ib of pork snouts. How many pounds of sodium
| nitrite can be added to the cover pickie without exceeding
| the 200 ppm limit?

We have 800 b of pickle solution and we want to immersion

200 =n x 1,000,000
&nbsp600 + 800

n =200 = 1400
&nbsp1,000,000

'n=0.28 Ib of nitrite

| When all 3 factors are known, one can just

' solve for ppm and compare the answer with the
regulation to determine if the procedure is in
compliance.

Wl

i
I

i

i t
i

We héve 0.25 b of sodlummtme an‘deyant‘ io make 8007 lb'

of cover pickle, and add 600 Ib of pork snouts to the cover
pickle. Will this product be in compliance?

n=0.25 x 1.000,000
&nbsp600 + 800

n = 178.57 ppm nitrite

' |
i
l | This product is in compliance '

Note: If you are unable to solve equations with one unknown,

turn to the Appendix,_Solving Equations that Have an

Unknown Value
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NITRITE USED IN CURED, DRY PRODUCTS

Introduction

The amount of ingoing nitrite used in dry cured products, such as country ham, country style pork shoulder, prosciutto, etc.,
is based on the green weight of the meat or poultry in the product formulation. These products are prepared from a single
intact piece of meat or poultry that has had the curing ingredients directly applied to the surtace, and has been dried for a
specified period of time. For large pieces of meat, the curing ingredients must be rubbed on the surface several times during
the curing period. The rubbed meat or poultry cuts are placed on racks or in boxes and allowed to cure. Nitrite is applied to
the surface of the meat or poultry as part of a cure mixture.

» Calculation Formula (using Ib of cure mix)

Dry cured product formulation compliance can be monitored using the familiar % pump and pounds of pickle equation
used in the Nitrite in Pumped or Massaged Products section, substituting "% cure mix applied" for "% pump" and
"Ib cure mix" for "Ib pickle".

Ib nitrite x % cure mix applied x 1,000,000 = ppm

&nbsplb cure mix

Procedure Table

STEP | PROCEDURE § EXAMPLE
I |From establishment formulation records, Drv Cure Mixture
| determine the weight of the dry cure mix | | ! o
that will be applied to the meat or poultry. | Salt 42.51b 85%
Sugar 501b 10%
Sadium nitrate 201b 4%
i Sodium nitrite &nbsp0.5 Ib &nbspl1%
Total 50.01b 100%
Use 4 1b of dry cure mix per 100 Ib of ham or pork shoulder
2 Convert the amount of dry cure mix per 100 | (4 + 100) x 100 = 4.0% dry cure applied
| Ib of meat or poultry to a percent. Your
+ answer will be the % applied.

When all factors are known, one can just
solve for ppm and compare the answer with
! the regulation to determine if the product is
in compliance.

| Since nitritc is permitted up to a level of |

| 625 ppm in dry cured products, this product |
| is in compliance.

4 n =400 ppm nitrite

We have 50 Ib of dry cure mix containing 0.5 Ib nitritc applicd to
hams or pork shoulders at a rate of 4%. Will the product be in '

- compliance?

n=0.51b .04 x 1,000,000
&nbsp30 Ib

« Calculation Formula (using green weight of the meat or poultry)

When checking nitrite compliance in dry cured products, you may also use the same equation given in the Nitrite in
Curing Compounds or Mixes section.

Ib cure mix x % nitrite in mix » 1.000.000 = ppm

green weight meat or poultry (meat block)

S/1G/GR 415 DAA
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In dry cured products, this formula can be used to determine:

I. The permitted weight of the cure mix. if you know the green weight of the meat or poultry and the percentage
cure agent in the mix.

2. Whether or not a formula will be in compliance with the regulations, if you know the weight of the cure mix. %
of the nitritc in the mix, and the green weight of the meat or poultry.

Procedure Table

Use the following procedure table to determine the maximum amount of a cure mix that can be applied to the surface of a
dry cured product and/or the ppm of ingoing nitrite in a dry cured product.

. | e oI T a— , e E%AMPLE ,

| Determine the weight of the cure mix applied to - u

the meat or poultry and the weight of the meat or Country Ham ;

: poultry from the label transmittal form or | Ham 500.001b !

: establishment formulation records. Identify the Cure mix (1.00% sodium + &nb i
| percentage of nitrite in the cure mix (the cure nitrite) nbsp20.00 Ib

! mix label may need to be examined). If one of Total 520.00 b

these quantitics is known, the other can be
calculated by substituting the known value into

the equation. Use 4 1b of cure mix per 100 Ib of meat or poultry.

2 | The following example will illustrate the use of | If we have 500 Ib of ham, what 1s the maxnmum amountof i
this calculation formula. | cure mix that can be added to the formula without
| exceeding the 625 ppm limit?

inx 001 x 1,000,000 =625 ppm
‘ &nbsp500

- We know the weight of the meat. the percentage
| of sodium nitrite in the cure mix, and that sodium |n = 625 x 500

¢ mitrite is limited iv 625 ppm in dry cured ; &nbsp0.01 x 1,000,000
I products. Substitute these values into the
| calculation formula and solve for n, the weight of | n = 31.25 Ib of cure mix is the maximum amount that
| the cure mix. i could be used in this formula.

OR

? 6.25 Ib of cure mix per 100 Ib of meat or poultry [31.25 -
“ 5 (100 Ib units) = 6.25 1b]

|
|

3 ' When all factors are known. one can just solve We have 20 Ib of cure mix that has nitrite in it at a level of |
for ppm and compare the answer with the 1.00% being applied to 500 Ib of ham. Will this product be |
regulation to determine if the product is in in compliance?
compliance.

n=20x0.01 x 1,000.000
&nbsp500

n =400 ppm nitrite

| nitrite up to a level of 625 ppm, this product is in :
| compliance. ’

/ | Because dry cured products can contain sodium
l
?

« Comment

The maximum amount of cure mix allowed in a specified amount of meat or poultry to be dry cured can also be determined
by first calculating the maximum amount of nitrite permitted in pure form, and then dividing this amount by the percentage
of the nitrite in the cure mix.

Remember that nitrite is limited to 625 ppm or 1 oz per 100 Ib of meat or poultry. Therefore, the maximum amount of nitrite
allowed in 500 Ib of hams (from page 26) would be 5 oz [(500 = 100) x 1.0] which is equivalent to 0.312 Ib (5 0z -~ 16 0z per
1b). :

Take the percentage of the nitrite in the cure mix and express it as a decimal. For example, the cure mix containing 1.00%
sodium nitrite would be expressed as 0.01.

IR A A B )
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Then divide the amount of pure nitrite allowed by the percentage of the nitrite in the cure mix. In this case.
&nbsp0.3125 1b = 0.01 = 31.25 Ib maximum cure mix

31.25 1b of the cure mix (nitrite 1.00%) would be allowed in the batch containing 500 Ib of hams.

| @J Previous page ‘
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NITRITE USED IN BACON

Introduction

Because of problems associated with nitrosamine formation in bacon, MPI Regulations, section 318.7(b)(1) and (3) prescribe
the amounts of nitrite and sodium ascorbate or sodium erythorbate (isoascorbate) to be used in pumped and massaged bacon.
For the immersion curing and dry curing of bacon, maximum amounts of sodium and potassium nitrite are prescribed in
section 318.7(b)(5) and (6) of the MPI Regulations.

Establishment management must submit pickie formulas and the method(s) of preparing pumped and/or massaged bacon to
the processing staff officer at the appropriate regional office. The pickle formula and targeted percent pump or pick-up must
meet the limits listed below. Once the procedure is approved, production may begin.

Regardless of the curing method used, restricted ingredient calculations for bacon are based on the green weight of the
skinless belly. For rind-on bacon, e.g., where the skin is sold as part of the finished product, a restricted ingredient
conversion calculation is necessary. Nitrate is no longer permitted in any curing method for bacon.

« Ingredient Limits

Pumped and/or Massaged Bacon (rind-off): An amount of 120 ppm sodium nitrite (or 148 ppm potassium nitrite),
ingoing, is required in pumped and/or massaged bacon, except that 100 ppm sodium nitrite (or 123 ppm potassium
nirrite) is permitted with an appropriate partial quality control program, and except that 40 - 80 ppm sodium nitrite (or
49 - 99 ppm potassium nitrite) is permitted if sugar and a lactic acid starter culture are used. 550 ppm sodium
ascorbate or sodium erythorbate (isoascorbate), ingoing, is required in pumped and massaged bacon, in addition 10
any prescribed amount of nitrite.

Immersion Cured Bacon (rind-off): A maximum of 120 ppm of nitrite or equivalent of potassium nitrite (148 ppm)
can be used in immersion cured bacon. Note: the calculation method for nitrite in immersion cured bacon is the same
as that for nitrite in other immersion cured products. Refer to pages 21-24.

Dry Cured Bacon (rind-off): A maximum of 200 ppm of nitrite or equivalent of potassium nitrite (246 ppm) can be
used in dry cured bacon. Note: the calculation method for nitrite in dry cured bacon is the same as that for nitrite in
other dry cured products. Refer to pages 24-27.

Pumped, Massaged, Immersion Cured, or Dry Cured Bacon (rind-on): The maximum limit for ingoing nitrite and
sodium ascorbate or sodium erythorbate must be adjusted if bacon is prepared from pork bellies with attached skin
(rind-on). A pork belly's weight is comprised of approximately 10 percent skin. Since the skin retains practically no
cure solution or cure agent. the maximum ingoing nitrite and sodium ascorbate or erythorbate limits must be reduced
by 10 percent. For example, the maximum ingoing limit for nitrite and sodium ascorbate or erythorbate for pumped
pork bellies with attached skin would be 108 ppm [120 ppm 12 ppm (120 x .10)] and 495 ppm [550 ppm 55 ppm (550
x .10)], respectively.

When determining pumped and/or massaged product compliance with the nitrite and ascorbate (or erythorbate) limits, the
Agency allows a plus or minus 20% ppm allowance at the time of injecting or massaging due to variables in pumping
procedures, draining, purge, etc. _

For example: 20% = 0.20, thus 0.20 x 120 ppm nitrite = 24 ppm

&nbsp 120 ppm &nbsp120 ppm
- 24 ppm + 24 ppm
&nbsp96 ppm minimum nitrite &nbsp144 ppm maximum nitrite

The same calculation can be done for ascorbate or erythorbate (440 ppm minimum. 660 ppm maximum).

Note: The additional solution added to the product from the higher effective or actual % pump than the establishment's
target % pump would be considered negligible because the finished product weight must return to green weight.

« Calculation Formula

The formula for determining nitrite compliance in a proposed pumped or massaged bacon processing procedure is:

1 of 3 2/10/00 A.1€ Daa
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Ib nitrite x % pump x 1.000.000 = ppm
&nbsplb pickle
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In pumped and/or massaged bacon, this formula can be used to determine:

1.

The permitted weight of nitrite allowed, if you know the weight of the pickle solution and the targeted percent

pump to be used.

2. The minimum weight of the pickle solution that can be made, if you know the weight of the nitrite and the
targeted percent pump to be used (refer to the Procedure Table on page 20 for this type of calculation).

3. The maximum percent pump, if you know the wei

Chapter 11 for this type of calculation).

ght of the nitrite and the weight of the pickle solution (refer to

4. Whether or not a procedure will be in compliance with the regulations, if you know the weight of the nitrite, the
weight of the pickle solution, and the targeted percent pump to be used.

To determine nitrite compliance based on the effective or actual % pump, you can use the formula above by replacing
the targeted pump with the effective or actual % pump. Alternatively, you could use the following variations to the

formula on the previous page:

Ib nitrite x 1,000.000 = ppm nitrite in the pickle

&nbsplb pickle

ppm nitrite in the pickle x effective or actual % pump = ppm nitrite in the bacon

« Procedure Tables

Use the following procedure table to determine compliance of a proposed bacon processing procedure.

]

i

{

STEP | PROCEDURE |EXAMPLE
1 | Determine the weight of the nitrite added to the ! Picklc Formula T
pickle solution, the total weight of the pickle : X
solution, and the targeted % pump from the FSIS || Water 1996.31b
Form 10,520-1 that the establishment has | Salt 302.21b
prepared. | Sugar 156.3 Ib
| Sodium Phosphate 313 1b
: | Sodium Erythorbate 1141b
Sodium Nitrite &nbsp2.5 1b
; | Total 2500 Ib
! Targeted pump is 12%
2 If all three factors are known, one can just solve | We have 2.5 Ib of nitrite and want to make 2500 Ib of

for ppm and compare the answer with the
s regulation to determine if the procedurc is in
:compliance.

- Note: The ingoing ppm of sodium ervthorbate
| can be determined by replacing the pounds of

| nitrite with the pounds of sodium erythorbate and .

‘ performing the mathematics.

i pickle and pump at a level of 12%. Is this in compliance?
3 i
'n=2.5x0.12 x 1,000,000

&nbsp2500

n = 120 ppm nitrite (in compliance)

i

Use the following procedure table to determine the com
pickle formula in the procedure table on the previous p

pliance of bacon at the time of pumping and/or massaging. The
age will be used as the example in this procedure table.

enmno aa
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| pump to obtain ppm.

| Refer to Chapter 11 to learn how to determine the
Jeffective or actual % pump (percent gain).

T ‘ e e — ﬁ
I Multply the weight of the sodium nitrite by 2.5 Ib sodium nitrite x 1,000,000 = 2,500,000 ppm nitrite.

2 2 . Divide this figure by the weight of the pickle 2,500,000 + 2,500= 1000ppmmmte ih it}ie pkickle

| j| solution. | solution

: 3 || Multiply this figure by effective or actual % | 1000 ppm x 0.096 (9.6 % effective pum;'))m= 96> ppm -

| ingoing nitrite in the pork bellies. Product is in
| compliance with the 20% ppm allowance.

Previous page
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NITRATE USED IN CURED COMMINUTED, PICKLED, AND DRY PRODUCTS

Introduction

Nitrate is used as a source of nitrite. If nitrate is used as the curing agent, the conversion (reduction) of nitrate to nitrite by
bacteria in the meat or poultry is a necessary step in the development of the cured color. The amount of nitrate that is reduced
to nitrite is dependent upon the numbers of nitrate-reducing bacteria and several environmental conditions such as
temperature, moisture content, salt content, and pH. Hence, the conversion rate and subsequent amount of nitrite that is
formed is difficult to control. Similarly, the further reduction of nitrite to nitric oxide, which reacts with myoglobin (muscle
pigment) to produce the cured color, is also affected by the same environmental conditions. If nitrite is used as the curing
agent, there is no need for the nitrate reduction step, and the development of the cured color is much more rapid.

The poor control associated with the reduction of nitrate to nitrite, coupled with the fact that most processors today demand
faster curing methods. has lead to the diminished use of nitrate in meat and poultry products.

Calculations for nitrate are the same as those for nitrite described on pages 11 through 27. Different limits apply. depending
upon the curing method used, and are illustrated in Tables I and ]I.

« Example

Using the same cure mi); formula for dry cured hams or pork shoulders shown in the Procedure Table on page 25, calculate
the amount of sodium nitrate. There are 2 pounds of sndium nitrate in 50 pounds of cure mix and the ure mix s applied at
the level of 4 pounds per 100 pounds of ham or pork shoulder, or at a 4% level.

Calculation

1b sodium nitrate x % cure mix applied x 1,000,000 = ppm
&nbsplb cure mix

2 x0.04 x 1,000,000 = 1600 ppm sodium nitrate
&nbsp50

Since the 1600 ppm is less than 2187 ppm (the maximum permitted), the amount of sodium nitrate is in compliance.
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NITRITE AND NITRATE USED TOGETHER IN A SINGLE CURING METHOD
Introduction

When nitrite and nitrate are used together in a single curing method, each one is calculated independently and each one is
permitted to be used up to the maximum individual limits [isted in Table 1.

e Limit

Although nitrite and nitrate are calculated on an ingoing basis and the calculations are based on the green weight of the
meat/poultry, the use of nitrites, nitrates, or a combination must not result in more than 200 ppm of nitrite, calculated as
sodium nitrite, in the finished product. Therefore, establishment operators using both compounds must take care to observe
this limit. Violations are determined by laboratory analysis.

« Control

Laboratory analyses for nitrite yield varying results because the nitrite reacts at varying rates depending on a number of
factors, such as temperature, pH, and duration of storage, and thus becomes unavailable and undetectable by current
analytical methods. Also, sodium ascorbate interferes with nitrite analysis. Formulation is therefore the primary control.
However, sampling for residual nitrite is still performed, especially where both nitrite and nitrate have been added to the
formulation.

Previous page Next page
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NITRITE AND NITRATE USED TOGETHER WITH MORE THAN ONE CURING METHOD

Introduction

Some processors use both nitrite and nitrate in a cure mix and more than one curing method for a single product. In these
situations, nitrite and nitrate are first calculated independently for each curing method. Each curing agent must be calculated
as a percentage of e maximum permitted for the method of curing used, and the total percentage of each curing agent

cannot exceed 100% (see Table II).
« Example One

Westphalian Style Hams are dry cured and then immersed in a cover pickle solution. The sodium nitrite limit for dry curing
is 625 ppm and for immersion curing the limit is 200 ppm; and the sodium nitrate limit is 2187 ppm for dry curing and 700
ppm for immersion curing.

If the establishment dry cured the hams with 400 ppm nitrite (see page 27), it has used 400 = 625 or 64% of the maximum
amount of nitrite that is permitted in the drying procedure. Since 200 ppm is the maximum amount of nitrite permitted in
immersion curing, the establishment can only use 36% (100% 64%) of that amount of nitrite, or (200 ppm x .36) 72 ppm
nitrite in the immersion cure. If the establishment dry cured the same hams with 1600 ppm nitrate (see page 32), it has used
1600 + 2187 or 73.15% of the maximum amount of nitrate that is permitted in the drying procedure. Since 700 ppm is the
maximum amount of nitrate permitted in immersion curing, the establishment can only use 26.85% (100% 73.15%) of that
amount of nitrate, or (700 ppm x .2685) 187.95 ppm nitrate in the immersion cure.

« Example Two

In Rlack Forest Brand Hams that are pumped and then immersed in a cover picklc so 0

| ' wped and tution, the limits arc the same (200 ppm
for nitrite. 700 ppm for nitrate). Therefore, if 200 ppm nitrite is used in the pumping process, no additional nitrite is
permitted in the cover pickle. If 350 ppm nitrate (or 50% of that permitted) is added to the pump cure, up to 350 ppm nitrate

(the other 50%) is permitted in the cover pickle.

Next page
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Chapter 4 |
CURE ACCELERATOR CALCULATIONS

INTRODUCTION

Cure accelerators speed up the color development (color fixing) of cured products by accelerating the chemical conversion of
nitrite to nitric oxide. In addition, cure accelerators aid in keeping myoglobin (muscie pigment) in the reduced state so that it
can readily combine with nitric oxide to form nitric oxide myoglobin. During heating, nitric oxide myoglobin is converted to
nitrosohemochrome, which is responsible for the bright pink color characteristic of cured meat. Since cure accelerators aid
the curing agents in cure color development, they may only be used in combination with the curing agents.

The amounts of curing accelerators are calculated on the basis of the green weight of the mear and/or pouliry andvor
meat/poultry byproducts in the formulation and are controlled on an ingoing basis. All the methods for calculating nitrite
and nitrate amounts also apply in the calculation of cure accelerator amounts. When a product undergoes two curing
methods, the maximum amount of cure accelerators that may be used in the product may be no greater than the greater of the
two single cure accelerator maximums associated with the curing methods. The calculation method used will be the same as
that applied for nitrite and nitrate in Chapter 3, pages 32 and 33.

Previous page j Next page W;* ‘
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CURE ACCELERATOR LIMITS

The amounts listed in Table 111, on the next page, are the permitted maximums for accelerators used alone and in
combination in the curing of pumped, massaged, immersed, comminuted, and dried meat or poultry products other than
bacon. Maximums for sodium ascorbate and sodium erythorbate (isoascorbate) in bacon are given in Chapter 3. The cure
accelerators listed in Table III are also permitted in a 10% solution (up to the stated limit) to spray surfaces of cured cuts
prior to packaging, as long as the usc of the solution dues not result in the addition of a significant amount of moisture to the

product.

TABLE III
MAXIMUM INGOING CURE ACCELERATORS (IN PPM)
FOR MEAT AND POULTRY PRODUCTS

Cure Accelerator

Maximum Limit

e Asv(;.o;r.bi...c, Aud ‘ 469“me

Erythorbic Acid j 469 ppm

Sodium Ascorbate i 547 ppm

; Sodium Erythorbate (isoascorbate) f 547 ppm
i Citric Acid or Sodium Citrate i may replace up to half of any one of the above

Fumaric acid is permitted as a cure accelerator at the maximum level of 650 ppm only in cured, comminuted meat and
poultry products.

Glucono delta-lactone (GDL) and sodium acid pyrophosphate (SAPP) are each permitted as cure accelerators at the

maximum level of 5000 ppm of the finished product in cured. comminuted meat products only. Note: SAPP is limited to
5000 ppm either alone or in combination with other cure accelerators. GDL is limited to 1% or 10.000 ppm in Genoa
salami.
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CURE ACCELERATORS USED IN CURED, COMMINUTED PRODUCTS

Introduction
The amount of ingoing cure accelerator used in comminuted products, such as bologna, specific and nonspecific loaves,

salami, etc., is based on the green weight of the meat and/or poultry and/or meat/poultry byproducts (meat block) used in the
product formulation. Shrink is not a factor. Calculations for cure accelerators are the same as those for nitrite described

Chapter 3, pages 12-19. Different limits apply, depending upon which cure accelerator is used.
« Example

Using the same wiener formula in the Procedure Table on page 13, calculate the amount of ingoing sodium erythorbate. The
batch weighs 663 Ib, and contains 0.422 Ib of sodium erythorbate. The meat block weighs 500 Ib.

Calculation

Ib sodium erythorbate x 1.000.000 = ppm
&nbspgreen weight of meat block

0.422 x 1,000,000 = 844 ppm sodium erythorbate
&nbsp500

This formulation is not in compliance because the permitted limit for sodium erythorbate is 547 ppm.

Alternatively, one could use the following calculation formula that uses the sodium erythorbate limit of 7/8 ounce/100 Ib of
meat and/or poultry and/or meat/poultry byproduct (meat block) to determine the maximum amount of sodium erythorbate
that can be added to a known amount of meat block.

green weight of meat block x 0.875 0z ( 7/8 0z) = Ib sodium erythorbate
&nbspl100

300 Ib x .875 0z = 4.375 oz or 0.273 Ib maximum amount of sodium erythorbate
&nbsp100

Comment

Any rework that already contains sodium erythorbate is not added to the greén weight of the meat or poultry, since the
weight of the sodium erythorbate has already been controlled in that previous batch.

Previous page }
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CURE ACCELERATORS USED IN CURED, PICKLED PRODUCTS

Introduction

The amount of ingoing cure accelerators used in cured, pickled products, such as ham, corned beef, turkey ham, etc., is based

on the green weight of the meat and/or poultry and/or meat/poultry byproducts (meat block) used in the product
formulation. Shrinkage is not a factor in the calculation. Calculations for cure accelerators are the same as those for nitrite

described in Chapter 3, pages 19-24. Different limits apply, depending upon which cure accelerator is used.

« Example

Using the same cover pickle formula in the Procedure Table on page 23, determine whether the product is in compliance for
sodium erythorbate. The pickle solution weighs 800 Ib, and contains 2 Ib of sodium erythorbate. Hams that are immersed in
the cover pickle-pickup 10% solution.

Calculation

1b sodium erythorbate x % pick-up x 1,000,000 = ppm
&nbsplb pickie

21b x .10 x 1,000,000 = 250 ppm sodium erythorbate
&nbspR00 Ib

This formulation is in compliance; the permitted limit is 547 ppm for sodium erythorbate.
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REPLACING CURE ACCELERATORS WITH CITRIC ACID OR SODIUM CITRATE

Introduction

Citric acid or sodium citrate may replace up to 50% of cure accelerators (ascorbic acid, erythorbic acid, sodium ascorbate, or
sodium erythorbate) used in the preparation of cured, pumped, massaged, immersed, comminuted, and dried meat and
poultry products. Citric acid and sudium citrate cannot be used if no cure accelerators are being used.

« Procedure Table

The procedure table below will allow you to determine how much citric acid or sodium citrate can be used in place of a cure
accelerator listed in Table I1I.

STEP ” PROCEDURE . EXAMPLE
1 Determine the amount of cure accelerator being used in the 13.61b(57.6 0z) of ascorbig;évf.dﬂirvm a
product formulation, pickle solution, cure mix, etc. | pickle solution.
2 | Determine the maximum amount of sodium citrate or citric acid &nbsp3.6 ]5 . ."
| that can be used to replace the cure accelerator by multiplying the
amount of accelerator by 0.50 (50%). x0.50

&nbsp1.8 Ib (28.8 0z) citric acid or
1| sodium citrate allowed

Subtract the permitted amount of citric acid or sodium citrate 1 &nheni & Ih
| from the amount of cure accelerator being used, to determine the
maximum amount of the cure accelerator permitted with the citric | = 1.8 1b (50%)

acid or sodium citrate. ] &nbspl.8 1b (28.8 0z) ascorbic acid
| allowed.

W
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Chapter 5
PHOSPHATE CALCULATIONS

INTRODUCTION

Phosphates are frequently added to curing solutions and cured product formulations because of the numerous beneficial
effects they have in meat and poultry curing. Phosphates increase the water retention (water binding capacity) of the meat
and poultry, which reduces the shrinkage (moisture loss) and purge (cook-out) of pickle-cured and cured comminuted

- products during further processing. The improved water binding results from the reaction of the phosphate ions with the meat

and poultry proteins. Phosphates also improve the sensory characteristics of the product (texture, juiciness, and tenderness),
improve the stability and uniformity of the cure color, and suppress the development of rancidity in cured products.

There are several phosphates approved for use in meat and poultry products. They appear in the Tables of Approved
Substances for meat and poultry [ MPI Regulations sections 318.7(c)(4) and 381.147(f)(4)]. All of the phosphates are limited
to 5000 ppm. There are no provisions in the regulations for variances from the 5000 ppm limit based on differences in the
amount of dissociation among the various phosphate compounds.
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PHOSPHATE LIMITS

Phosphates are permitted to be used at the level of "Sufficient for Purpose" as denuding agents, hog scald agents, and
rendering agents in the meat regulations and as poultry scald agents in the poultry regulations. It is not necessary to calculate
the amount of phosphate when it is used for these purposes.

Sudium acid pyrophosphate (SAPP), when used to accelerate color fixing in cured, comminuted meat and meat food
products, is permitted at a level no greater than 8 ounces per 100 pounds of meat or meat byproduct content of the formula.
(Note: SAPP cannot be used to accelerate color fixing in a cured poultry product.) When SAPP, or any other approved
phosphate, is used to decrease the amount of cooked-out juices from a meat or poultry product, it is limited to a maximum of
5% in a pickle at a 10% pump level. Calculations of these two limits are based on the green weight of the meat block
component of the product formulation. Shrink is not a factor in the calculation. The calculation methods are the same as that
for nitrite in comminuted products and nitrite in pickle-cured products (refer to Chapter 3).

A phosphate used as a cure accelerator in a meat product is limited to 0.5% of the finished product. If used to protect flavor,
it is limited to 0.5% of the total product. If used to decrease cooked-out juices in a meat product, it is limited to 0.5% in the
final product, and if used to decrease cooked-out juices in poultry products, it is limited to 0.5% of the total product.
Calculation of the phosphate maximums for these uses is based on the projected finished weight (PFW) of the product.

If requirements in the previous paragraphs apply to the same product, the product must comply with whichever requirement
is the most restrictive.

Note: As stated in the regulations, phosphates are limited to "5% in a pickle at a 10% pump level” "0.5% in the finished

product”, "0.5% in the product”, and "0.5% of the total product”. As illustrated in Table I pages 7 through 10, these limits
are equivalent to 5000 ppm.
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PHOSPHATES USED IN COMMINUTED PRODUCTS
Introduction

Phosphates are permitted in meat and poultry products, unless otherwise prohibited by the regulations, to reduce the amount
of cooked-out juices. For instance, phosphates are permitted in cooked sausage, but are not permitted in fresh sausage.
Comminuted meat and poultry products such as cooked sausage, luncheon meat, specific and nonspecific loaves. etc.. may
contain 0.5% phosphates in the fotal or final product. The PFW is an acceptable basis for this calculation. The procedure”
tables below explain how to determine the maximum amount of phosphates allowed in such products. In order to determine
phosphate compliance with the regulations at the time of formulation, you will need to determine a PFW. Refer to Chapter
14, pages 100-102, if you do not know how to calculate a PFW.

» Procedure Table (meat product)

STEP PROCEDURE EXAMPLE |
1 Using establishment formulation records, calculate the The PFW for the bologna product in Chapter -
projected finished weight for the product. 14, page 101, is 607.14 Ib.
2 Determine the maximum amount of phosphates allowed by - | &nbsp607.14 Ib
| multiplying the PFW by the percent of phosphates allowed. . 005 (0.5%
Since 3 pounds of phosphates were used in the formula, this 3.03 Ib is the maximum amount of

i product is in compliance. ¢ phosphates allowed.

« Procedure Table (poultry product)

lof2 T/IOMN0 A.17 DAA
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i 1 || Determine the total batch weight of the Cooked White Turkey Rolls with Broth -- Isolated Soy
| | establishment's formulation. This weight represents || Protein Added
il 100% of the product ingredients (if no "like
1 || product” rework is in the formula). Turkey Breast Meat 300 Ib
? | Note: Because of the "Binders Added" statement, | Turkey White Trim Meat 300 1b
| ISP is not restricted in this product. If the statement | Water 90 Ib .
1 was not on the label, then the weight of the ISP and ; :
its percent limit (3%) would also need to be Turkey Skin 80 1b .
subtracted in Step 2. | ISP 301b
| Salt 151b
i || Seasoning 1016 ]
Sodium Phosphates &nbspS 1b
i 1% Total Batch Weight 8301b |
? 2 || From this weight and percentage, subtract the &nbsp830 Ib 100%
! It wel i hate. ;
| : weight and maximum percentage of the phosphate | -__&nbsps Ib Phosphates - &nbsp0.5% |
: &nbsp825 b 09.59,
3 To find the PFW, divide this weight by the ;
‘ percentage of the formula weight that it represents. | 825 + .995 = 829.14 Ib PEW
Note: The PFW could also have been determined
by subtracting the expected pounds of shrink from
| the batch weight. Refer to page 101. i
4 it Determine whether or not the phasphates are in i| &nbsp829.14 Ib PFW
; | compliance by multiplying the PFW by the Il x 005 (0.5%)
i || maximum percentage allowed and comparing the | &nbsp4.14 1b phosphates allowed
| || answer to the formula. }
f i i| Since 5 pounds of phosphates weie used in the formuia,
I

OR

Determine the percentage of the phosphates in the
finished product by dividing the weight of the
- phosphates in the formula by the PFW, and then
: multiply the result by 100.

0.
this product is not in compliance.

(51b+829.14) x 100 = 0.6%

b phosphates in the finished
product.

@ Previous page
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PHOSPHATES USED IN PICKLED PRODUCTS

Introduction

Phosphates are permitted in meat and poultry products, unless otherwise prohibited by the regulations, to reduce the amount
of cooked-out juices. Phosphates in pickle-cured meat and poultry products such as ham, corned beef, bacon. turkey ham,
etc., are imited to 5% in a pickle at a 10% pump level, which is equivalent to 5000 ppm ingoing. The maximum pﬁosphate

limit is based on the green weight of the meat, meat byproduct, or poultry in the product formulation. Calculations for
phosphate(s) are the same as those for nitrite in pickle-cured products. Refer to Chapter 3, pages 19-24.

« Example

Using the same pickle formula in the Procedure Table on page 20, calculate the amount of ingoing phosphate. The pickle
solution weighs 1500 Ib and contains 33 Ib of phosphate. Semi-boneless hams are pumped at a level of 25%

Calculation

1b phosphate(s) x % pump x 1.000.000 = ppm
&nbsplb pickle

351b x0.25 x 1,000,000 = 5833.33 ppm phosphate
&nbsp1500 Ib

This product is not in compliance because the permitted limit for ingoing phosphate is 5000 ppm.

@ Previous page f Next page
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Chapter 6
BINDER AND EXTENDER CALCULATIONS
INTRODUCTION

Binders and extenders are used by the meat and poultry industry because they improve product quality and yield. Binders
and extenders improve the sensory characteristics of the product (texture, juiciness, and flavor). Like phosphates, binders and
extenders increase the water retention of the meat and poultry which reduces the shrinkage of cured comminuted products
and purge of pickle-cured products during further processing. Improved water retention leads to higher product yields. When
binders and extenders are included in a product's formulation, a higher product yield is attained because more pounds of
product can be produced for a given weight of meat or poultry.

There are several binders and extenders approved for use in meat and poultry products. They appear in the Tables of
Approved Substances for meat and poultry [MPI Regulations sections 318.7(c)(4) and 381. 147(£)(4)]. Because binders and
extenders affect the entire product and not just the meat and poultry portion, most calculations are based on the finished
weight of the product. A projected finished weight (PFW) is an acceptable basis for calculation.
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BINDER AND EXTENDER LIMITS

Various binders and extenders are permitted, individually or collectively, in comminuted meat products (sausages and
bockwurst in Part 319 of the regulations) at a maximum level of 3.5% of the finished product weight. Because of their high
protein content, isolated soy protein (ISP) and sodium caseinate are limited to 2% of the finished product weight. Policy
Memo 123 allows the use of water and binders and extenders ("fat reducing” ingredients) at higher levels in modified.
substitute versions of standardized or traditivnal cooked, fermented, and breakfast sausages that have been formulated and
processed to reduce the fat content to qualify for the use of a nutrient content claim, e.g., "Reduced Fat Frankfurter".

Various binders and extenders are permitted, individually or collectively, in comminuted meat products such as meat loaf,
meat balls, and Salisbury steak at a maximum level of 12% of the finished product weight. Because of its high protein
content, ISP is limited to 6.8% of the finished product weight.

Carrageenan is permitted in cured pork products labeled "Ham--Water Added” and "Ham and Water Product--X% of Weight
is Added Ingredients" at a maximum level of 1.5% of the product formulation. Modified food starch, sodium caseinate, and
ISP are permitted in cured pork products labeled "Ham--Water Added" and "Ham and Water Product--X% of Weight is
Added Ingredients” at a maximum level of 2% of the product Jormulation. These binders and extenders cannor be used in
combination.

Several binders may be individually or collectively added to poultry rolls in amounts not to exceed 3 % (cooked rolls) or 2%
(raw rolls) of the finished product weight. When binders are added in excess of these levels, a product name qualifier is
required (refer to section 381.159).

Sodium caseinate is permitted in various cooked poultry products at a maximum level of 3% of the finished product weight.
[t 1s permitted in various raw poultry products at a maximum level of 2% of the finished product weight. Other binders and
extenders are permitted in various poultry products at levels sufficient for purpose (unrestricied).

Next page ‘
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BINDERS AND EXTENDERS USED IN COMMINUTED MEAT PRODUCTS

Introduction

The procedure for determining compliance with the restrictions on binders and extenders in comminuted meat products is the
same as that for phosphates. The procedure tables below explain how to determine the maximum amount of binders and
extenders in comminuted meat products. In order w verify binder and extender compliance with the regulations at the time of

formulation, you will need to determine a PFW. Refer to Chapter 14, pages 100-102, to learn how to calculate a PFW.

+ Procedure Table (cured comminuted product)

" STEP | ~ PROCEDURE  EXAMPLE

The PFW for the bologna product in Chap[er“ :

I ' Using the formulation record(s), calculate the projected
14, page 101, is 607.14 1b

| finished weight for the product.

multiplying the PFW by the percent of binders and extenders || x .035 (3.5% NFDM)

&nbsp21.24 1b is the maximum amount of

allowed.
NFDM allowed.

i i
| 2 Determine the maximum amount of binders and extenders by ) &nbsp607.14 1b
OR |

Since 18 Ib of NFDM was used in the
formula, this product is in compliance.

Determine the percentage of the binders and extenders in the
finished product by dividing the weight of the binder(s) and (18 +607.14) x 100 = 2.96% NFDM in the
t extender(s) in the formula by the PFW, and then multiply the | finished product.

-result by 100.

» Procedure Table (fresh comminuted product)

S/10/Q% A-17 DAA
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PROCEDURE

STEP | | " EXAMPLE
1 | Determine the total batch weight of the o o
‘ | establishment's formulation. This weight represents . Bratwurst Sausage
j il 100% of the product ingredients. Pork Lean Trimmings 200 1b
% Pork Jowls (skinned) 100 Ib
i i Pork Fat 251b
I | Water 10 1b
| Salt 81b
ISP 3lb
White Pepper 1lb
Sage 8.00 oz
. Ground Celery Seed 4.00 oz
Mace 3750z .
| BHA &nbsp0.25 oz
; Total batch weight 348 1b
1 2 From this weight and percentage, subtract the weight - &nbsp348 Ib T 100% |
and the maximum percentage allowed of the &nbsp10 | o, |
| restricted ingredient for which you are checking the | ~-&nbsp10 Ib Water —&nbsp3%
product's compliance. &nbsp338 Ib 97%
Note: When determining the projected finished &nbsp338 Ib 97%
‘weight, always subtract the weight of all the -__&nbsp3 Ib ISP &nbsp2%
: restricted ingredients that are based on finished N
: . &nbsp335 Ib 95%
| product weight and the maximum percentage
| allowed of each ingredient.
H i
3 | To find the PFW, divide this weight by the 1335+ 0.95(95%) = 352.63 Ib PFW
1 | percentage of the formula weight that it represents.
. 4 | Determine whether or not the ISP is in compliance | 352.63 Ib PFW
|| by multiplying the PFW by the maximum percentage | x 0.02 (2.0%)
| allowed and comparing the answer to the formula. | &nbsp7.05 Ib ISP allowed
OR | Since 3 pounds of ISP were used in the formula, this

I

' Determine the percentage of the ISP in the finished

¢ product by dividing the weight of the ISP in the

- formula by the PFW, and then multiply the result by
; 100.
1

| product is in compliance.

(3 1b+352.63 1b) x 100 = 0.85% ISP in the finished
sausage.

« ISP/Sodium Caseinate and Other Binders and Extenders Used in Combination

Because ISP and sodium cascinatc contain more protein than other binders/extenders, 2% of ISP or sodium caseinate is
equivalent to 3.5% of other binders and extenders. The regulations specify binders and extenders. singly or in combination,
are limited to 3.5% of the finished product weight. Therefore, when ISP or sodium caseinate is used in addition to other
binders and extenders in a formula, an adjustment must be made for the ISP or sodium caseinate.

Binders/Extenders Substituted for a Portion of ISP/Sodium Caseinate

Suppose the establishment uses another binder in place of the other 4.05 lb of ISP allowed (7.05 Ib allowed 3 Ib used) in the
Bratwurst sausage formula on the previous page. o check compliance, you will need to convert the amount of binder to an
equivalent amount of ISP. By dividing the amount of binder allowed (3.5%) by the amount of ISP allowed (2.0%). you
obtain a constant value (1.75) that can be used to determine binder/ISP equivalency. Therefore, the binder equivalent of 4.05

Ib ISP is:

If the establishment formulates the bratwurst sausage with 3 Ib of ISP

&nbsp4.05 1b ISP x 1.75 = 7.08 Ib of another 3.5% limit binder is allowed

. they could use up to 7.08 b of another binder (except

sodium caseinate) and not violate the 3.5% binder limit in the finished product.

ISP/Sodium Caseinate Substituted for Portion of Another Binder(s)/Extender(s)

R/1D/O0 A.17 NAA
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Suppose the establishment uses 10 Ib of the 21.24 Ib of NFDM allowed in the formula of the bologna product in the
Procedure Table on page 43. How much ISP or sodium caseinate could be used in the formula in place of the 11.24 Ib of
NFDM (21.24 1b 10 Ib) not used in the formula and be in compliance with the 3.5% limit? To check compliance, you will
need to convert the amount of ISP or sodium caseinate to an equivalent amount of NFDM. By dividing the amount of ISP or
sodium caseinate allowed (2.0%) by the amount of NFDM allowed (3.5%), you obtain a constant value (.57) that can be used
to determine ISP/sodium caseinate/NFDM equivalency. Therefore, the ISP or sodium caseinate equivalent of 11.24 Ib
NFDM is:

&nbsp11.24 Ib NFDM x 0.57 = 6.40 Ib ISP/sodium caseinate allowed

If the establishment formulates the bologna with 10 Ib of NFDM, they can use up to 6.40 Ib of ISP/sodium caseinate and not
violate the 3.5% binder limit in the finished product.

@ Previous page - Next page
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BINDERS USED IN PICKLE-CURED MEAT PRODUCTS

Introduction

Many meat and poultry products are pumped with a pickle solution in an amount equal to various percentages of the green
weight. These products are normally packaged in clear plastic and enclosed by a vacuum seal. As the brine drains from the
product, it settles in the package around the product. This drained brine solution may appear to consumers as excessive and
may create an aesthetically unappealing product. As a result, some retailers remove and discard these products well before
their shelf life expiration date, creating economic loses for both industry and consumers. None of the ingredients in the brine
solution, either alone or in combination, serves to completely control the purging of the moisture in theses products.

FSIS permits the use of modified food starch, sodium caseinate, isolated soy protein, and carrageenan as binders
individually, but not in combination, in cured pork products labeled as "Ham Water Added" and "Ham and Water
Product--X% of Weight is Added Ingredients.” The use of such binders reduces purging of the pumped brine solution from
these products. Calculations for these binders are based on total product formulation.

Calculation Formula

%0 binder in pickle solution x effective or actual % pump = % binder in the product formulation
% yield

Note: % pick-up or % gain could be substituted for effective or actual % pump in the above formula depending upon the
method in which the pickle solution is applied.

Procedure Table

The procedure for determining compliance with the restrictions on binders in pickle-cured meat products is not the same as
that for comminuted meat and poultry products. The procedure table on the next page explains how to determine the
percentage of binder in a pickle-cured meat product. In order to determine binder compliance with the regulations at the time
of formulation, you will need to determine the effective or actual % pump, the % yicld, and the % of the binder in the pickle
formula. Refer to Chapter 11, page 78, if you need assistance in calculating an effective or actual % pump. Refer to Chapter
13, pages 88-90, if you need assistance in calculating a % yield. Refer Chapter 14, page 91, if you need assistance in
calculating the % of an ingredient in a formula.

TSTEP | PROCEDURE | EXAMPLE |
1 | Using establishment formulation records, calculate || ISP is added to the pickle formula in Chapter 14, page 91, ‘i
| the percentage of the binder in the pickle formula. || at a level of 11%. !
i : i
! 2 | Determine the effective % pump, actual % pump, || The effective % pump for the fifteen boneless hams in !
| % pick-up, or % gain. Chapter 11, page 78. is 19.11%.
3 | Add the effective % pump, actual % pump. or % ' Applying the pickle solution to the boneless hams :
pick-up to 100% to obtain the % yield for the increases their weight by 19.11% over the weight of the |
“cured product. ! fresh uncured hams (100%). Therefore, the % yield for

I the cured boneless hams is: ?

C19.11% + 100% = 119.11% vield

T4 Substitte the % binder in the pickle formula, [1% = 19.11% = 1.76% ISP
j i effective % pump, and the % yield into the ' &nbspl19.11%

| calculation formula to solve for the % binder in the |
l ] Note: Since 2% ISP is allowed in the boneless ham formulation, this productr ls}n com"p”li»ance.

f There is 1.76% ISP in the boneless ham formulation.

formulated product. ;

1of2 5/10/Q% 412 DA
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Chapter 7

FLAVORING CALCULATIONS

INTRODIICTION

Flavor is of great concern to the meat and poultry processor. Spices, sweeteners, and liquid smoke added to meat and poultry
mixtures impart flavor characteristics which make each product unique. Some sweeteners contribute more than just flavor. In
cured meat or poultry products, sweeteners not only counteract the harshness of salt, but sweeteners such as corn syrup (CS)
and corn syrup solids (CSS--dehydrated form of corn syrup) also increase water holding capacity (water retention) and
casing peelability. Sugars (sucrose and dextrose) are the primary food source for starter cultures (lactic acid-producing
bacteria) that produce the characteristic tangy flavor of fermented sausages. Hence, the primary function of sugar in these

products is to drive the fermentation process.

There are several flavorings approved for use in meat and poultry products. They appear in the Tables of Approved
Substances for meat and poultry [MPI Regulations, sections 318.7(c)(4) and 381.147(f)(4)]. Because flavorings affect the
entire product and not just the meat and poultry portion, calculations for restricted flavorings are based on the finished
weight of the product. A projected finished weight (PFW) is an acceptable basis for calculation.
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FLAVORING LIMITS

Sugars (sucrose and dextrose) are not limited because adding excessive amounts would make the product unpalatable (too
sweet). Other sweeteners such as CS, CSS, malt syrup (MS), glucose syrup (GS) and sorbitol have restrictions on their use
because they are not as sweet as sucrose or dextrose.

CS, CSS, MS, or GS arc permitted, individually or collectively, in pickle-cured meat products not Protein Fat Free
(PFF)-controlled or controlled by percent-added-solution ("X% Added Ingredients") labeling, and comminuted meat
products (MS is allowed in cured comminuted meat products only), at a maximum level of 2% (dry basis), or 20,000 ppm of
the finished weight of the product. Since CS and MS are 80% solids, they are permitted at the 2%4% level (2% ~ .8) or 25,000

&nbsp2% = 0.02 x 1,000,000 = 20,000 ppm
&nbsp2% = .80 (80% solids) = 2.5% = 0.025 x1,000,000 = 25.000 ppm

CS, CSS, MS, and GS are permitted in pickle-cured red meat products, such as hams. There are no restrictions on these
sweeteners when they are used in PFF-controlled pork products or in meat products controlled by a percent-added-solution
("X% Added Ingredients") label statement. The finished product control on the added ingredients makes restrictions on
individual ingredients unnecessary (refer to Chapter 10, pages 72-75).

CS, CSS, MS, and GS are permitted in various poultry products at levels sufficient for purpose (unrestricted).

As an exception to the rule, sorbitol is permitted for use in cooked comminuted red meat products at a maximum of 2% (dry
basis) based on the weight of the formulation, excluding the water/ice. Sorbitol in solution is 70% solids. Therefore, the
limit on sorbitol solids is 2% (20,000 ppm) of the formulated weight, excluding the water, and the limit on sorbitol in
solution is 2. 86% (2 = 7) ar 28,600 ppm of the formulated weight, cxcluding the water. Svrbiroi is nor permitted in poultry
products.
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FLAVORINGS USED IN COMMINUTED MEAT PRODUCTS

Introduction

The procedure for determining compliance with the 2% (dry basis) restriction on sweeteners (except sorbitol) in comminuted
meat products is the same as that for phosphates and binders and extenders. The procedure tables below explain how to
determine the maximum amount of CS, CSS, MS, and GS in comminuted meat products. In order to verify CS, CSS, MS,
and GS compliance with the regulations at the time of formulation, you will need to determine a PFW. Refer to Chapter 14,

pages 100-102, to learn how to calculate a PFW.

« Procedure Table (cured comminuted product)

5 STEP PROCEDURE I EXAMPLE
1 1 Using the formulation record(s), calculate the projected The PFW for the bologna product in Chapter 1
finished weight for the product. 14, page 101, is 607.14 Ib. i

2 ‘ Determine the maximum amount of restricted flavoring(s) by | &nbsp607.14 1b :

 multiplying the PFW by the percent of flavoring(s) allowed. x .02 (2% CSS)
&nbsp12.14 1b is the maximum amount of

OR CSS allowed.

% Since 15 Ib of CSS was used in the formula,
i | this product is not in compliance.

' 1(i5ib~ 607.14 ib) x 100 = 2.47% CSS in the |

| Determine the percentage of the flavoring(s) in the finished finished product.

| product by dividing the weight of the flavoring(s) in the
. formula by the PFW. and then multiply the result by 100. ;

« Procedure Table (fresh comminuted product)
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[sTEP | PROCEDURE EXAMPLE !

I |Determine the total batch weight of the 5, Italian Sausage N

establishment's formulation. This weight represents | N e

1 100% of the product ingredients. | Pork Trimmings 26006

| Pork Jowls (skinned) 1401b |

| Pork Fat 251b

| ' Water 121b .

: f Spice Mix (0.11% BHA) 11l -

i || Green Peppers 10 1b

| cs 6lb

1 Salt I

| Paprika 21b

| Dehydrated Parsley &nbspl Ib |

» Total batch weight 470 1b

2 From this weight and percentage, subtract the weight &nbsp470 Ib ) v 100%

| and the maximum percentage allowed of the 5 o

: | ingredient in which you are checking compliance. | --&nbspl2 Ib Water &nbsp3% |

] il &nbsp458 b 97%

i Note: When determining the projected finished i o
| weight, always subtract the weight of all of the | &nbspd58Ib 97.0%

restricted ingredients thar are based on finished i - &nbsp6 1b CS &nbsp2.5%
product weight and the maximum percentage allowed { &nbsnd52 Ib 94, 5%
of each ingredient. o P : 5%

3 | To find the PFW, divide this weight by the 1452 1b + 0.945 (94.5%) = 478.30 b PFW
| percentage of the formula weight that it represents. |

4 | Determine whether or not the CS is in compliance by || 478.30 Ib PFW

multiplying the PFW by the maximum percentage 1x0.025 (2 5%)
allowed and comparing the answer to the formula. &nbsp11.95 1b corn syrup allowed
OR | Since 6 pounds of corn syrup were used in the

' formula, this product is in compliance.

1(61b+478.301b) x 100 = 1.25% comn syrup in the
Determine the percentage of the corn syrup in the finished sausage.

finished product by dividing the weight of the corn
syrup in the formula by the PFW, and then multiply
! the result by 100.

i . . i

» CSS and CS Used in Combination
Because it contains no water. 2% CSS alone is equivalent to 2% CS in function. The regulations state that flavorings,

singly or in combination, are limited to 2% (dry basis) of the finished product weight. Therefore, when CSS are used in a
formula, in addition to CS, an adjustment must be made for the CSS.

CSS Substituted for a Portion of CS

Suppose the establishment uses CSS in place of the other 5.95 Ib of CS allowed (11.95 Ib allowed 6 Ib used) in the Italian
sausage formula on the previous page. To check compliance, you will need to convert the amount of CSS to an equivalent
amount of CS. By dividing the amount of CSS allowed (2%) by the amount of CS allowed (2.5%), you obtain a constant
value (0.80) that can be used to determine CSS/CS equivalency. Therefore, the CSS cquivalent of 5.95 Ib CS is.

&nbsp5.95 Ib CS x 0.80 = 4.76 Ib CSS is the maximum allowed

If the establishment formulates the Italian sausage with 6 1b of CS. they could use up to 4.76 Ib of CSS and not violate the
2% (20.000 ppm) flavoring limit in the finished product.

CS Substituted for a Portion of CSS
Suppose the establishment uses 6 1b of the 12.14 Ib of CSS allowed in the formula of the bologna product in the Procedure

Table on page 50. How much CS could be used in the formula in place of the 6.14 Ib of CSS (12.14 Ib 6 Ib) not used in the
formula and be in compliance with the 2% (20,000 ppm) limit? To check compliance, you will need to convert the amount of

20f3 </10/0% 4-12 DAA
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CS to an equivalent amount of CSS. By dividing the amount of CS allowed (2.5%) by the amount of CSS allowed (2.0%).
you obtain a constant value (1.25) that can be used to determine CS/CSS equivalency. Therefore, the CS equivalent of 6.14
Ib CSS is:

&nbsp6.14 Ib CSS x 1.25 = 7.67 Ib CS is the maximum allowed

If the establishment formulates the bologna with 6 Ib of CSS, they can use up to 7.67 Ib of CS and not violate the 2% (20,000
ppm) flavoring limit in the finished product.
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Chapter 8
ANTIOXIDANT CALCULATIONS

INTRODUCTION

Oxidative rancidity occurs when the double bonds of polyunsaturated meat and poultry fats are exposed to oxygen (present
in air) and undergo oxidation (breakdown) to form aldehydes. acids. and ketones. This process results in the development of
"off" odors and flavors in the cooked product. Antioxidants are chemicals that react with oxygen before it can react with
meat and poultry fats, and thereby retard oxidative rancidity and protect the flavor.

Antioxidants are normally added to food products as part of a mixture of specific antioxidants, a synergist, and a carrier. This
mixture may be added in a dry form, for example, to a fresh sausage product or in a liquid form, fur exarnple, 1o a rendered

product.

The base of control for antioxidant use varies with the product. For animal fats, dry sausage and dried meats, the amount of
antioxidants (except for tocopherols) used is based on the total weight of the product. When antioxidants are added to fresh
sausage and other fresh products, the amount is based on the weight of the fat content of the product at the time of
formulation. A synergist, such as citric acid, may be used with antioxidants to increase their effectiveness.

Previous page Next page
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ANTIOXIDANT LIMITS

As detailed in the MPI Regulations, section 318.7(c)(4), butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT),
tertiary butylhydroquinone (TBHQ), and propy! gallate are permitted in dry sausage singly at 0.003% on the basis of the total
weight or 0.006% in combination. In rendered fat they are limited to 0.01% singly. or 0.02% in combination. Margarine may
contain 0.02% antioxidants (singly or in combination). Dried meats may only contain 0.01% (singly or in combination). on
the basis of the fotal weight. Total weight has been interpreted to mean the weight of the formulation or batch weight.

In fresh sausage, other fresh meat products, and poultry products [MPI Regulations, sections 318.7(c)(4) and 381.147 (H(4)].
these antioxidants are limited to 0.01% singly, or 0.02% in combination, on the basis of the Jat content of the product at the
time of formulation. The establishment's target fat content of a product at the time of formulation is used for this
calculation.

Tocopherols, as listed in section 318.7(c)(4) of the MPI Regulations, are limited to 0.03% in dry sausage, dricd products,
fresh sausage, and other fresh products on the basis of the JSat content of the product at the time of formulation. They cannot
be used in combination with other.antioxidants. In section 381.147(f)(4) of the MPI1 Regulations, tocopherols are limited to
0.03% in various poultry products on the basis of the JSat content of the product at the time of formulation. They can be used
with any other approved antioxidant. but their limit is reduced to 0.02%. The establishment's target fat content for the
product at the time of formulation is used for this calculation.

Note: When antioxidants are part of a mixture, it is not necessary to calculate for each one. One calculation will be sufficient
if the following rules are followed:

1. If no individual antioxidant or synergist is 50% or more of the total antioxidants in the mix,“calculate Sor the total of all
antioxidants using the .02% limit (.006% for dry sausage).

2. If one individual antioxidant or synergist is 50% or more of the total antioxidants in the mix, calculate for that
individual antioxidant or synergist using the .01% limit (.003% Jor dry sausage).

‘ Previous page g Next page [E
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ANTIOXIDANTS INDIVIDUALLY ADDED TO MEAT AND POULTRY PRODUCTS

Procedure Table

The procedure below explains how to determine the maximum amount of an individual

antioxidant allowed in products that

have antioxidant restrictions based on the target fat content (fresh sausage, meatballs, etc.).

STEP | PROCEDURE EXAMPLE
1 || Determine the amount of product to which the Pork Sausage
j antioxidant will be added and the target fat content of Pork trimmi g R :
{| the product. OrK trimmings 525 1b
Water 16 Ib
| Note: If a fat target is not given by the cstablishment or Spi ; ;
| the fat percentage cannot be computed from the meat O;ggeoygcéuzc; (contains &nbsp9 1b
L or poultry ingredients used in the product's ) . f
| formulation (see pages 92 and 93), use the official far | Total batch weight 5501b !
analysis result of the product that had the lowest : '
percent fat content as the target. | Sausage is formulated to contain 40% fat.
2 Determine the amount of fat in the product at the time | 550 Ib x .40 (40%) = 220 Ib of fat in the product
. of formulation by multiplying the batch weight by the || formulation.
I fat target percentage. |
3 ! To determine the maximum amount of antioxidant . &nbsp220 1b of fat
i allowed, multiply the amount of fat by the antioxidant i1~ .0001 (.01%)
| limit. &nbsp0.022 Ib maximum BHA allowed
4 f Convert the pounds of antioxidant to ounces by | &nbsp0.022 Ib maximum BHA allowed
! multiplying the answer in Step 3 by 16 (16 oz/lb). 1*__&nbsplo
: | &nbsp0.352 0z maximum BHA allowed
Because the establishment used 0.40 oz of BHA. this
g formula is nor in compliance. !
Comment

To determine the maximum amount of an individual antioxidant allowed in products that have antioxidant restrictions based

on the fotal weight of the product, multiply the batch weight by the antioxidant limit.

i
i
|
I
i

I of 1
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ANTIOXIDANTS ADDED TO MEAT AND POULTRY PRODUCTS AS A MIXTURE

Procedure Table

The procedure below explains how to determine the maximum amount of an antioxidant mix allowed in products that have

antioxidant restrictions based on the total weight of the
uscd for the example in the procedure table is rendered

antioxidant allowances in Step 4.

product (animal fats, dry sausage, dried meats, etc.). The product
far. Other products, such as dry sausage. will have different

[ STEP | PROCEDURE EXAMPLE
1 | Determine the amount of product to which the antioxidant | 1000 Ib of lard T
is to be added.
2 Determine the total content of the antioxidant/synergist BHA 25%
mixture and the percentage of each ingredient. Ingredients || BHT 8%
and their percentages are usually listed on the label of the || Glycine 7%
antioxidant container. Propyl Gallate 7%
| Citric Acid 10%
i Carrier 43%
) 3 MD“et:ermme what percema;g—e—;;*t‘}:is mixture is made up of i BHA - 9 5%‘“
“antioxidants. BHT 8%
Glycine 7%
Propy! Gallate &nbsp7%
47% |
4 CASE | CASE 1
| i
|| If any one of the antioxidants or synergists makes up 50% | BHA (25%) makes up more than half of the
Il or more of the antioxidant total, multiply the product 1 antioxidant total (47% + 2 = 23.5%).
1 weight by .0001 (.01%) to determine the amount of i
| antioxidant allowed. 1000 total weight » .0001 = 0.1 Ib of antioxidant
allowed
CASE 2 i
(different antioxidant mixture) :
CASE?2 ;, 1
, , - : | BHA 20% |
| If no single antioxidanr or synergist makes up 50% of the o i
| antioxidant total, multiply the product weight by .0002 | BHT 10% g
Il (.02%) to determine the amount of antioxidant allowed. | Glycine 10%
I : i
| Gale -enbipss
; 48% |
tNo single antioxidant makes up half of the
s antioxidant total (48% = 2 = 24%).
1000 total weight = .0002 = 0.2 Ib of antioxidant
- allowed
5 CASE 1 CASE |

| Divide the amount of antioxidant allowed by the percent ‘
i| of the major antioxidant to determine the amount of |
;J antioxidant mixture that can be used. i
!

i

0.1'lb+0.25(25% BHA)=0.4 1b (6.4 0z)
maximum antioxidant mix allowed

L/10/N0 A.1N Mz



Cliapiel 0. ALLIVAIUAILS AUULU W vICal dlid FOULLTY FTOUUCES as a MiIXture hupu/bbg.tamu.edur USDA/handbook handbook pg33.himi

10.2 1b+ 0.48 (48% total antioxidants) = 0.4166 Ib
Divide the amount of antioxidant allowed by the percent | (6.66 0z) maximum antioxidant mix allowed
of total antioxidants to determine the amount of

antioxidant mixture that can be used. |

; CASE2 § CASE 2
_i

Comments

« To determine the maximum amount of an antioxidant mixture allowed in products that have antioxidant restrictions
based on the weight of the fat content, determine the amount of fat in the formulation (see Steps | and 2 of the first
procedure table), then follow Steps 2 through 5 of the second procedure table.

« An antioxidant (BHA, BHT, TBHQ, etc.) can never be added to a product in an amount greater than its individual limit
(.01%, .UU3%, etc.) even when 1t is used in combination with other antioxidants, i.e., in a mixture. This is why the
calculation for an antioxidant mixture is based on the .01% limit anytime an individual antioxidant makes up 50% or
more of the total antioxidants in the mixture.

« A mixture of antioxidants prepared for a batch of fresh sausage containing 50% fat cannot be used in a fresh sausage
batch of the same size containing 35% fat. The amount of antioxidants would have to be reduced to correspond with
the reduced amount of fat.

Next page ‘
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Chapter 9

MAXIMUM AND MINIMUM MEAT OR POULTRY COMPONENT
CALCULATIONS

HOW TO DETERMINE THE MAXIMUM AMOUNT OF BEEF CHEEK MEAT ALLOWED IN GROUND BEEF ,
HAMBURGER, AND FABRICATED STEAKS

Introduction

When beef cheek meat (trimmed beef cheeks) is used in the preparation of ground beef, hamburger. or fabricated steaks. the
amount of cheek meat shall be limited to 25% [MPI Regulations, section 319.15(a)]. If the cheek meat exceeds natural
proportions, its presence shall be declared on the label, either in the ingredients statement, or contiguous to the name of the
product. Natural proportions is considered to be 2% or two trimmed cheeks per carcass. If the cheek meat is added in excess
of 25%, cheek meat must appear in the product name, e.g., "Ground Beef and Beef Cheek Meat" (same size lettering). Heart
and tongue meat are not acceptable ingredients in ground beef or hamburger.

Procedure Table

The procedure table below should be used to determine whether or not an establishment's formulation for ground becf,
hamburger, or fabricated steaks that contains beef cheek meat is in compliance.

STEP | PROCEDURE EXAMPLE |
| | Check the formula to determine the weight of the beef cheek Ground Beef |
' meat and other meat ingredients. -225 Ib beef trimmings
&nbsp90 b beef cheek meat
, | 315 Ib total ingredients
. ] s
2 | Since beef cheek meat cannot exceed 25% of the ingredients, you || 225 b = 75%
x know that the other ingredients must constitute at least 75% of |
| the formula. To determine what 100% of the formula would be if | 225 Ib+0.75 =300 Ib
Il the maximum amount of beef cheek meat were to be used, divide ;
1 by 75% (0.75). f
3 | Subtract the weight of the other meat ingredients from that of the ' 300 b 100% -
total ingredients to find the maximum amount of beef cheek meat 5 o
allowed. -2251b - &nbsp75%
i ! 751b 25% |
- maximum amount of cheek meat
"Note: Since the establishment had plaﬁned to use 90 Ib of beef cheek meat, fhis formula wou‘IId not be in
i f compliance with beef cheek meat restrictions.
Comment

This calculation is sometimes performed in a slightly different manner. The establishment may have a certain amount of beef
cheek meat on hand and wish to use it up by adding beef to it. In this case your known amount, the weight of the beef cheek
meat, is 25% of the formula at most. You can divide the weight of the beef cheek meat by 25% (0.25) to get 100% of the
formula and then subtract the weight of the beef cheek meat from the weight of the total ingredients to find the minimum
amount of beef that must be added.

Previous page Next page ‘
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ADDING SHANK MEAT TO CHOPPED HAM PRODUCTS
Introduction

The MPI Regulation section 319.105(b), Policy Memo (PM) 041B, and FSIS Directive 7124. 1, state that the establishment
may add ham shank meat to "chopped ham", "pressed ham", and "spiced ham" in the amount of 25% of that shank meat
"normally present" in a ham. The amount of shank meat normally present has been set at 12% of the weight of the ham. An
additional allowance of 25% would equal 3% (25 x .12) of the whole ham ingredient. Hence, a total of 15% shank meat is
permitted in chopped ham products, which is 3% above the normal proportion of shank meat found in a whole ham.

Procedure Table

By using the procedure table below, one can determine if the amount of shank meat added to chopped ham product
formulation complies with the regulation.

} ST e VISIROCEFDURE . . ; EXAMPLE“ i :
| —— . " !
; 1 | Determine the weight of the whole ham | Chopped Ham Formula

| | ingredient(s) from the label transmittal |

i | form or establishment formulation | Boneless hams (shanks attached) 2751b

| | records. ! Boneless shankless hams 2751b |
’ ( Boneless ham shank meat 125 1b

2 | The first component of the formula has 275 + .97 (97%) = 283.50 Ib (100%)

I shanks attached. Since 12% shank meat
is "normally present," only 3% shank
meat would be allowed above the total
weight of this component (15%
permitted minus 12% present equals
3%). Therefore, the 275 1b of meat
wi/shanks represents 97% of the total
weight. To find 100% of the weight.
| divide 275 Ib by 0.97. |

&nbsp283.50 1b (100%)
- 275.00 1b (97%)
&nbsp8.50 Ib (3%)-- maximum amount of shank meat that can
be added

4 | The second component of the formula 275 1b + 0.85 (85%) = 323.52 Ib of ham and shank meat
contains no shank meat. The plant may
add 12% shank meat normally present
plus an additional 3% of the whole ham
ingredient of the second component for a
total 15% . The 275 1b of meat here
represents 85% (100 - 15) of the total
E weight of this component. To find 100%
l | of the weight, divide 275 Ib by 0.85.

3 | Subtract the amount of ham w/shank

! 1(97%) from the ham w/shank meat and
| added shank meat to determine the

| additional 3% shank meat allowed.

P —

: 5 Tﬁe amount of shank meat allowed &nbsp323.52 1b (100%)
; | would be 100% of the weight (with 1-275.001b (85%)
| | shanks) minus 85% of the weight | &nbspd8.52 b (15%)--shank meat allowed to be added to 275 Ib
i (without shanks). of ham (without shanks)
6 | Thus the total amount of boneless shank | &nbsp48.52 Ib [added to ham (no shanks)] ;

i meat that can be added is the sum of the . i
ianswers in Steps 3 and 5. In this case, the | &nbsp8.50 Ib [added to ham (with shanks)]

ramount the establishment planned to use - &nbsp57.02 Ib--shank meat allowed to be added to the formuia
: (the third component of the formula) is
! far in excess of what regulations allow.

1 of2 2/10/00 A.10 DA
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HOW TO DETERMINE THE MAXIMUM AMOUNT OF POULTRY ALLOWED IN COOKED SAUSAGE
PRODUCTS

Introduction

Cooked sausage products identified in section 319.180 of the MPI Regulations may contain poultry products which.
individually or in combination, are not in excess of 15 porcent of the toral ingredients, excluding water and ice.

The term "poultry products” includes:
« Poultry meat--MPI Regulations section 319.180(g)
Deboned chicken or turkey meat without skin or added fat
« Chicken or turkey--MPI Regulations section 381.118
Includes meat and edible parts such as skin and fat when not in excess of natural proportions
« Pouliry byproducts--MPI Regulations section 381.1(c)
Skin, fat, gizzard, heart, and liver
Procedure Table

The procedure below explains how to determine the maximum amount of poultry allowed in a cooked sausage product.

STEP - PROCEDURE ' | EXAMPLE
"~ 1 Determine the total batch weight of the establishment's &nbsp663 Ib wieners (see page 13)
¢ formulation (frum label ransmirttal form or formulation . R
records) and subtract the water content. - &nbsp70 Ib water/ice
&nbsp393 b
‘ 2 | Subtract the weight of the poultry ingredients in the &nbsp59‘;“1b | (100%)
| formula. Since poultry ingredients may make up to a ; .
|| maximum of 15% of the batch weight (excluding water), | -~-&nbsp40 Ib chicken (&nbsp15%)
| the answer in Step 2 must represent a minimum of 85% of || &nbsp553 Ib 85%

the formula (excluding water).

| To find the weight of 100% of the formula if the maximum | 553 =~ 0.85 = 650.58 Ib
amount of poultry is used, divide your answer by 85% ;

(95

(0.85).
4 - Subtract your answer in Step 2 from that in Step 3 to find &nbsp650.58 Ib (100%) |
' the maximum amount of poultry that could be used in this O
formulation. -553.001b (85%) |

&nbsp97.58 1b 15%
| maximum weight of poultry allowed ’

Note: Since the establishment planned to use only 40 Ib of chicken, this formula is in compliance with poultry
| restrictions.
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MEAT REQUIREMENTS IN CORNED BEEF HASH PRODUCTS

Introduction

MPI Regulation 319.303 is the standard by which corned beef hash is to be produced. This product is prepared with beef,
potatoes, curing agents, seasonings, and other ingredients.

Either fresh beef, cured beef, canned corned beef, or a mixture of these ingredients may be used. There are two major meat
requirements:

« The finished product must contain not less than 35% cooked beef.
« The weight of the cooked beef used in this calculation cannor exceed 70% of the weight of the uncooked fresh meat.
Procedure T'able

The procedure table below will enable you to determine how much cooked meat must be in the finished product and the
correct amount of uncooked fresh meat that should be used.

1 | Find out how much cooked meat must be in the finished product &nbsp500 1b batch I
by multiplying the batch weight by 35% (0.35). x &nbsp0.35

&nbsp175 Ib cooked meat necessary

175 Ib cooked meat = 0.70 = 350 1o of
fresh meat minimum

: : Now find out the minirrn amount of fresh uncovked mear that |
: | must be used. The cooked meat weight can be no more than 70%
|| of the uncooked fresh meat. So divide the weight of the cooked |
| meat by 70% (0.70) to find the weight of the fresh uncooked ;
!

meat.

%)

Comment

In the example above. if cooked meat were to be used at the time of batching, you would know that 175 Ib had to be added to
the batch. Your only problem would be to make sure that the cooked meat was obtained from at least 250 Ib of fresh meat,

If the establishment were to formulate the batch using fresh uncooked beef. you'd know that at leasr 250 1b would need to be
added to get the proper percentage of cooked meat.

@ Previous page : Next page
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MEAT REQUIREMENTS IN SPAGHETTI AND MEAT BALLS WITH TOMATO SAUCE

Introduction

Section 319.306 of the MPI Regulations requires that a container labeled "Spaghetti and Meat Balls with Tomato Sauce”
contain not less than 12 percent meat computed on the weight of fresh meat.

Procedure Table

The procedure table below will help you to determine if a formula meets this requirement.

| sTEP PROCEDURE : EXAMPLE |
e e g S
1 Using the 12% requirement and the size of the container, !| &nbspl5.5 oz can
| determine how much meat is required per container by | x &nbsp0.12 (12%)
| multiplying the container's net weight or contents by 0.12 |  &nbspl.86 oz (meat required per can)
| (12%). :
2 Find what percent of the meat ball formula is meat by 100 Ib meat
dividing the weight of the meat by the weight of the meat || &nbsp12 Ib mix (salt, flour, spices)
ball formula. &nbsp3 1b water
115 1b meat ball formula weight
100 + 115 = 87% meat in the batch
3 To find the required weight of the meat balls in each 1.86 oz = OS"M(E'7%5~2 i?;",";z of mecat Ealis pet s
container, divide the weight of the meat required per container E

i container by the percentage of meat in the formula.
This product is in compliance if the weight of the
i meat balls in the containers is 2.137 0z or more.

Next page
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HOW TO CALCULATE THE FRESH MEAT REQUIRED
Introduction
Several meat food products and poultry food products (chilies, stews, pies, soups, loaves, etc.) must contain a minimum
amount of fresh meat or poultry and others require a minimum amount of cooked meat or poultry. Cooked meat or poultry
may be substituted for fresh meat or poultry when fresh meat or poultry is not available.
Calculation Formula

&nbspBatch weight x % fresh meat or poultry required by standard = Ib fresh meat or poultry required

Procedure Table

Use the procedure table below whenever it is necessary to determine or verify the weight of fresh meat or poultry required in

a product.
[ step [ PROCEDURE §
| 1 ‘ Locate the product standard, on the approved label transmittal form, in the MPI regulatior‘lﬂsn, vo; ‘in the "
Standards and Labeling Policy Book. Note what percentage of fresh meat or poultry the product requires.
2 ; Determine the batch weight of the product from establishment formulation records.
3 Calculate the required weight of fresh meat or poultry in each batch by multiplying the batch weight by the
| pereentage of fresh meat or poukry requircd.

Examples

« Product standard = 25% fresh meat
Batch weight =7001b

700 1b x 0.25 = 175 Ib fresh meat required

« Product standard = 35% fresh poultry meat
Batch size =5001b

500 Ib x 0.35 = 175 Ib fresh poultry meat required
Comments

» Fresh meat or poultry must always be of the kind specified (beef, pork, mutton, chicken, turkey, etc.) in the product
standard.

» Some establishments include a small percentage of meat or poultry in slurries or gravies. Such meat or poultry may be
considered as a portion of the product's meat or poultry component.

Previous page - Next page
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SUBSTITUTING COOKED MEAT FOR FRESH MEAT

Introduction

Cooked meat may be used in meat food products although the product standard is stated in terms of fresh meat. The amount
of cooked meat that is equivalent to the fresh meat required by a product standard should be determined by inspectional
control. Chemical analysis can be used to supplement this control, but cannot be substituted for it.

Decision Table

IF. .. THEN. .. :
The required amount of fresh meat has been weighed and accept the cooked meat as a replacement for the

! cooked at the processing plant | fresh meat required.

‘ AND

you can verify that all the meat components were added to
the batch formulation

The meat is not cooked at the plant | refer to the procedure table on the next page.
OR

you cannot verify the amount of fresh meat represented by

the cooked meat

Calculation Formula

&nbspBatch weight x % fresh meat by standard = Ib fresh meat required

&nbsplb fresh meat required x % fresh meat equivalency = Ib cooked meat required
Procedure Table

The procedure table below explains how to determine the cooked meat equivalent of fresh meat.

1 of2 5/1Q/QR 4-7N DAA
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STEP | PROCEDURE

i

| ﬁ Obtain the cooked meat sample laboratory analysis results from the establishment.

2 Compare the percentage of protein in the cooked meat with Table 2 of FSIS Directive 7124.1 and then find
the range that it falls into in the first column.

Table 2 - Cooked Meat Equivalency Table
Laboratory results cooked meat  Fresh meat equivalency of cooked

’ protein (percent) meat (percent)
: 23.9 - under 100
| 24-289 75 :
: 29-319 62.5 ;
32-359 56.25
36 - over 50

! Find the corresponding fresh meat equivalency percentage in the second column of Table 2'.'

w i

4 || Calculate the amount of cooked meat needed to substitute for fresh meat by multiplying this pcrceﬁtége by
the amount of fresh meat required. i

Example One

The product standard calls for 35% fresh meat. The batch weight is 650 Ib. The amount of fresh meat required is 227.5 Ib
(650 Ib x 0.35). The establishment wants to substitute cooked meat.

The protein percentage of the cooked meat as shown by the laboratory analysis is 26.2%. This puts it in the 24-28.9% range
(column 1 of Table 2 above), which means that the weight of the cooked meat required as a substitute is 75% (column 2) of

the fresh meat weight.
Thus 170.63 Ib (227.5 Ib x 0.75) of cooked meat will be required to substitute for 227.5 Ib of fresh meat.
Example Two

The product standard calls for 50% fresh meat. The batch weight is 1000 Ib. The amount of fresh meat required is 500 Ib
(1000 Ib x 0.50). The establishment wants to substitute cooked meat. Determine cooked meat equivalence as follows.

The protein percentage of the cooked meat as shown by laboratory analysis is 34.1%. This puts it in the 32-35.9% range,
which means that the weight of the cooked meat required (as a substitute) is §6.25% (column 2) of the fresh meat weight.

Thus 281.25 Ib or 281 1b 4 0z (500 Ib x 0.5625) of cooked meat will be required to substitute for 500 1b of fresh meat.

Comments

» To verify the validity of the establishment's cooked meat sample laboratory analysis, the inspector will send samples to
the FSIS contract laboratory as often as deemed necessary.

« The Regulations state that fresh beef, canned corned beef, or cured beef may be used in preparing "corned beef hash."
Therefore, inspection personnel must note the source of meat and other protein components on the laboratory forms.

Next page
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HOW TO CALCULATE THE REQUIRED AMOUNT OF MEAT OR POULTRY ROLL TO USE
Introduction

Cooked meat or poultry rolls may be used in amounts necessary for cooked meat and poultry products to comply with
product standards (FSIS Directive 7124.1).

Calculation Formulae

« The formula for calculating the amount of meat or poultry "roll" to use in a product to comply with a cooked meat or
poultry requirement is:

(PR) (CMR) (PY) = the % of meat or poultry that must be used in the product to
&nbspRM &nbspcomply with the cooked meat requirement

» The formula for calculating the amount of meat or poultry roll required in the batch is:
Batch weight x % of meat/poultry roll required = Ib meat/poultry roll required in the batch
Symbols

« PR = Protein Ratio

¢ CMR = Cooked Meat Requirements
e PY =Processing Yield (Rolls)

« RM = Raw Meat (percent in roll)

Protein Ratios
&nbspCooked to Raw

&nbspChicken 1 1.39
&nbspTurkey :1.31
&nbspPork or Beef :1.44

Example One

&nbspProduct - Sliced Beef and Gravy
&nbspBatch Size = 540 Ib

&nbspPercent Cooked Meat Requirement = 50
&nbspPercent Processing Yield (meat roll) = 80
&nbspPercent Raw Meat in Roll (meat roll) = 85

&nbspFormula  (PR) (CMR) (PY)
&nbspRM

(1.44) (50) (80) = 67.76 = the percent of meat roll that must be
&nbsp8s &nbspused in this product to comply with the
&nbsp50 percent cooked meat requirement
&nbspTo find the amount of meat roll required in the batch:
&nbsp540 Ib x .6776 = 365.9 1b (or 365 Ib 14.4 0z) cooked meat roll required in the 540 Ib batch.
Example Two

&nbspProduct - Sliced Turkey and Gravy
&nbspBatch Size = 750 1b
&nbspCooked Turkey Meat Requirement = 35 percent

&nbspProcessing Yield of Turkey Roll = 85 percent
&nbspRaw Meat in Roll = 90 percent

1of2 L/IIO/MN0 490 Daa
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&nbspFormula  (PR) (CMR) (PY)

&nbspRM
(1.31) (35) (85) = 43.3 = percent of turkey roll that must be used
&nbsp90 &nbspin this product to comply with the 35

&nbsppercent cooked turkey meat requirement

&nbspTo find the amount of turkey roll required in the 750 Ib batch:

&nbsp750 Ib x .433 = 324.75 Ibs (or 324 Ib 12 0z) cooked turkey roll required in the 750 Ib batch.
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HOW TO DETERMINE THE MINIMUM MEAT PFF PERCENTAGE

Introduction

Protein Fat-Free (PFF) means the meat protein content expressed as a percent of the nonfat portion of the finished product.
This definition allows the control of added ingredients by control of the meat protein in the nonfat portion of the cured pork
product because anything added to the product dilutes the natural protein content. The PFF procedure retlects the presence of
added ingredients, including water, and relates labeling claims to the percentage of meat protein in the product on a fat-free

basis.

All data for monitoring the PFF compliance system will be on a computer that will provide assistance to the inspector. The
computer will generate sample request forms, perform calculations, keep track of results, generate mathematical analyses of
the process and compliance trends, and allow predictions of the potential for noncompliance. Nevertheless, there are -
occasions when the inspector must calculate the minimum PFF value. If the establishment is using an accredited lahoratory to
perform sample analyses, the inspector must calculate the minimum PFF value from the laboratory results. Furthermore, any
time an inspector submits an "inspector-generated sample" because he or she has a strong suspicion that the product is
adulterated or misbranded, he or she must calculate the minimum PFF value upon receiving the laboratory results.

Calculation Formula

PFF is a figure derived from laboratory analyses for protein and fat. The following formula is used to determine the PFF
value of cured pork products from the laboratory results that are received:

Percent Meat Protein by Analysis x 100 = PFF
&nbsp100 Percent Fat by Analysis

Example
&nbspMeat Protein = 18.60
&nbspFat =10.10

&nbsp18.60 = .20689 x 100 = 20.689 or 20.7 (PFF Percentage is rounded to the
&nbsp100 - 10.1 &nbspnearest thousandths, then hundredths,
&nbspand then tenths)

Note: If you need additional information on the PFF compliance system, refer to the PFF Guide.
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PROTEIN FAT FREE ADJUSTED FOR USE

Introduction

Protein Fat Free (PFF)-controlled cured pork products with
place of PFF-controlled cured pork products without quali

qualifying stat

Next page ‘

ements, e.g., "Ham--Water Added", may be used in

fying statements, e.g., "Ham", to meet the minimum meat

requirements of various products. However, the amounts of the PFF-controlled purk products with qualifying statements will
need to be increased. For example, if a standard of identity requires a certain amount of ham, and a processor wants to use
"Ham-Water Added", a greater amount of the "Ham-Water Added" will be needed to meet the standard. The magnitude of
the amount is directly related to the relationship between the respective PFF values.

Calculation Formula

% cured pork required by standard x its PFF value x 100 = Required % of

&nbspsubstituted cured pork product's PFF value

&nbspsubstituted cured

&nbsppork product

Procedure Table

The procedure table below will help you determine the percentage of cured pork required in a standardized product when a
processor substitutes a PFF-controlled cured pork product with a qualifying statement for one without a qualifying statement.

STEP I PROCEDURE ‘ EXAMPLE
1 | Examine the Standards and Labeling Policy Book or | Ham salad requires 35% cooked ham.
| policy memos to determine the perceni and iype off
PFF-controlled cured pork product needed in the formula. |
2 ' Identify what PFF-controlled cured pork product the "Ham-Water Added" will be used in the formula. :
i processor will usc in place of the ham. i
3 Identify the minimum PFF percentage for the cured pork | The minimum PFF percentage (value) for "ham"
product identified in the product's standard and for the 118 20.5 and for "ham-water added" is 17.0.
| cured pork product uscd to formulate the product from the .
i i| Table in section 319.104 of the regulations.
| r——
i 4 | Multiply the percentage of ham required in the product by |0.35 (35%) x 20.5 = 0.4220
! 3 the PFF value of ham. Divide this result by the PFF value | &nbspl7.0
| of the cured pork product being used to formulate the :
|| product.
: 5 | Convert the result from step 4 to a percentage by 0.4220 = IOvO - 422% "Hér}l;Wa[er Added”
multiplying by 100. needed in the formula
Comment

To determine the percentage of "Ham with Natural Juices" that is required to formulate ham salad, insert the PFF value for
"Ham with Natural Juices" (18.5) in place of 17.0 in the above procedure table. Ham salad would need to be formulated with
38.8% "Ham with Natural Juices"

@ Previous page

Table o ontents

Next page ‘

5/1G/9R 4-20 PM



Cligpler tu. introauction » hup://bbq.tamu.edw/ USDA/handbook/handbook_pg72.htmi

l1ofl

Processing Inspectors' Calculations Handbook

@ Previous page - Next page %

Table ontents

Chapter 10

PRODUCTS LABELED-- "X% WATER" OR "X% OF WEIGHT IS
ADDED INGREDIENTS"

INTRODUCTION

Cooked cured beef products [covered under the MPI Regulations, sections 319.100-102 and policy memo (PM) 84A), turkey
ham products (covered under section 381.171 of the MPI Regulations and PM 57A), pork products (not covered under the
PFF regulations, e.g., snouts, hocks, feet, etc.--see PM 84A), and other cooked uncured meat products that weigh more than
the green weight of the meat article or turkey thigh meat prior to curing and cooking or cooking must be descriptively
labeled to indicate the presence and amount of added ingredients (solution) as part of the product name. "Cooked Comned
Beef and X% Water", "Turkey Ham and Water Product-- X% of Weight is Added Ingredients"”, and "After Cooking,
Contains X% of a Seasoning Solution of ....... " are examples of acceptable product names. The percent of added ingredients
in the finished product is inserted as the "X" value.

The percent of added ingredients in the finished product is inserted as the "X" value for both cooked and uncooked cured
pork products listed in sections 319.104 and 319.105 of the MPI regulations that have the presence and amount of added
ingredients declared as part of the product name, e.g., "Ham and Water Product-- X% of Weight is Added Ingredients".

Uncooked cured beef products (covered under the MPI Regulations, sections 319.100, 102, and 103) and pork products not
covered under the PFF regulations (PM 66C) may contain up to 10% added ingredients (solution) without a label declaration.
If more than 10% added ingredients are added, the presence and amount of the added ingredients must be declared as part of
the nroduct name. If more than 2004 added inoredients are added to heaef hriskat IMDI Daciilatiome cmmiieon 110 102N b

Ul product name. i more u:uu ‘.r\l/.u QUGG RTINS Are QGGULU 0 0001 ONSKSl (Vi ROguiations, setion J17.1u4 ), tne
presence and amount of the ingredients must be declared as part of the product name. "Cured Pork and X% Added Water"
and "Corned Beef Brisket and Water Product-- X% of Weight is Added Ingredients" are examples of acceptable names. The
percent of added ingredients or % gain above the green weight of the product is inserted as the "X" value.

Inspection personnel are responsible for monitoring the percent of added ingredients inserted into the "X" value of products
labeled "X% Water". "X% of Weight is Added Ingredients", etc.

&z3| Previous page
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UNCOOKED MEAT PRODUCTS CONTAINING ADDED INGREDIENTS (SOLUTIONS)

Calculation Formula

Use the following formula to verify that an uncooked (cured or uncured) beef product or uncooked (cured or uncured) pork
product not PFF-controlled complies with the label percentage declaration of "Weight is Added Ingredients". etc.

(pumped, massaged, or treated) weight - green weight x 100 = % added ingredients
&nbspgreen weight

Note: Pumped weight, massaged weight or treated weight could be inserted into the above formula. depending upon the
processing procedures performed at the establishment, €.g.. treated weight is used when the product is dipped or submerged
in the solution; pumped weight is used when the solution is injected into the product.

Procedure Table (uncooked meat product)

The procedure table below will enable you to determine the percentage of added ingredients in an uncooked (cured or
uncured) meat product.

' = ! ST e e
' 1 | Determine the green weight of a given number of 4 Corned Beef and Water Product--25% of Weight is |
| pieces of fresh uncured product or an amount of fresh | Added Water, Salt, Sodium Phosphate, and Sodium
uncured product that will represent the lot. | Nitrite.

| A vat of fresh uncured beef shoulder clods weighs

f | (less the tare) 127.8 Ib.

Determine the weight of the same pieces or vat of meat | After pumping the same vat of beef shoulder clods
after pumping, massaging, or immersing. If a drain ] weigh 159.6 Ib.

time is listed in the establishment's approved |

procedure, allow the pumped/treated product to drain |
for the specified time period and then weigh. If no l
drain is listed, take the weight directly after pumping,

i| etc. Note: If the product is trimmed after pumping,
massaging, or immersing, the weight of the trimmings
mus! be added back to the pumped massaged, or : |
“immersed weight.

(9%}

Subtract the green weight of the product from the F159.61b 1278 1b=31.81b
pumped product weight. I

4 { Divide this weight by the green weight offhe product. [31.81b+ 127.8 lrbw= 0‘.>248.8> »

5 | Convert the decimalﬂanswer into the percént of added || 0.2488 x 100 = 24.88% is the amount of added
| ingredients by multiplying by 100. | ingredients. Since 25% added ingredients is claimed,
1| this product is in compliance.

Next page
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COOKED MEAT AND POULTRY PRODUCTS, AND SPECIFIC COOKED AND UNCOOKED PORK
PRODUCTS CONTAINING ADDED INGREDIENTS (SOLUTIONS)

Calculation Formula

Use the following formula to verify that a cooked (cured or uncured) beef product, cooked cured pork product not
PFF-controlled, cooked turkey hamn product, or cooked or uncooked cured pork product listed in sections 319.104 and
319.105 of the regulations complies with the label percentage declaration of "Weight is Added Ingredients”, etc.

finished weight - green weight x 100 = % added ingredients
&nbspfinished weight

Note: For uncooked cured pork products listed in sections 319.104 and 319.105 of the regulations, pumped weight,
massaged weight, or treated weight will be substituted for finished weight in the above formulia, depending upon the
processing procedures performed at the establishment.

Procedure Table

The procedure table below will enable you to determine the percentage of added ingredients in the finished product.

STEP | PROCEDURE | EXAMPLE
| Determine the green weight of a given number of Cooked Corned Beef Brisket and Water
' pieces of fresh (unpumped or untreated) meat or turkey ' Product--10% of Weight is Added Water. Salt.
(turkey ham product only) or an amount of fresh Sodium Phosphate, and Sodium Nitrite.
| (unpumped or unucaicd) meart or wrkey product that :
| will represent the lot. | A vat of fresh uncured beef briskets weighs (less the
i tare) 161.4 Ib. :
2 | Determinc the weight of the same product after | After chilling, the same beef briskets weigh 178.7
| pumping/treating or chilling. You will need to maintain {| Ib. This is the finished product weight.
| control of the meat or poultry through pumping, |
|| massaging, or immersing, and the subsequent cooking ;
and chilling processes. . i

3 Subiract the green weight from the finished product 178715 161 4 b =173 1
“weight. ;

4 Divide this weight by the finished product weight. 117316+ 178.7 1b=0.0968

S | Convert the decimal answer into the percent of added | 0.0968 x 100 = 9.68% is the amount of added :
|| ingredients by multiplying by 100. ingredients. Since 10% added ingredients is claimed, |

j| this product is in compliance.
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Chapter 11
PUMP/PICK-UP/GAIN CALCULATIONS

INTRODUCTION

Water-based and/or oil based solutions (curing, tenderizing, marinating, basting, etc.) can be added to various raw meat and
poultry cuts or products. These solutions are added by pumping (injecting), tumbling, massaging, dipping, or immersing to
impart favorable quality attributes and sensory characteristics to the finished product. Establishments must develop written
processing procedures for PFF-controlled cured pork products, cured beef products, cured poultry products, cured beef and
pork--"X% Added Ingredient" products, pickle-cured pork bellies, etc., that at a minimum list the ingredients (names and
weights) used to formulate the pickle solution and the targeted percent pump/pick-up.

Inspection personnel must perform pump, pick-up, or gain tests to verify that the amount of solution added to the product is
in accordance with the regulations, approved procedures, or approved labels. Percent pump, percent pick-up, and percent
gain are terms that represent the amount of weight gained (above the green weight---- expressed as a percent) by a meat or
poultry cut or product when treated with a solution. Which term is used usually depends on the method of applying the
solution, e.g., pick-up is used when the meat or poultry is submerged in the solution and pump is used when the solution is
injected into the meat or poultry. Percent gain is a general term and is often used in place of percent pump or percent
pick-up.

Curing solutions

There are a number of meat products that have specific regulatory limits for the amount of water that can be gained or
picked-up from a curing solution. For example:

« The application of curing solution to beef brisket shall not result in an increase (gain) in the weight of the finished
cured product of more than 20% over the weight of the fresh uncured brisket--MPI Regulations. section 319 101 In
other words, the green weight of the product cannot be increased by more than 20%. Refer to Chapter 10, if the
establishment is producing uncooked beef briskets that exceed the 20% limit.

« The application of curing solution to heef cuts (except beef hriskets) or beef tongue shall not result in an increase
(gain) in the weight of the finished cured product of more than 10% over the weight of the fresh uncured beef cut or
tongue--MPI Regulations, sections 319.102 and 319.103. In other words, the green weight of the product cannot be
increased by more than 10%. Refer to Chapter 10, if the establishment is producing uncooked beef cuts or beef tongues
that exceed the 10% limit.

» The application of curing solution to dry salt cured pork bellies/jowls and pork products not covered by the PFF
regulations shall not result in an increase (gain) in the weight of the finished cured product of more than 10% over the
weight of the fresh uncured pork belly/jowl or pork article. In other words, the green weight of the bellies/jowls or pork
article cannot be increased by more than 10%.

Tenderizing (proteolytic enzyme) solutions
A solution consisting of water and an approved proteolytic enzyme(s) applied to or injected into raw meat and poultry cuts
shall not result in a gain (pump or pick-up) of more than 3% above the green weight of the cut or product--MPI Regulations,
sections 318.7, 381.147, and PM 66C.
Marinating/basting solutions
+ Marinating or basting solutions added to raw meat cuts shall not result in a gain (pump or pick-up) of more than 10%
above the green weight of the cut or product. If a product is treated with an enzyme solution and a flavoring solution,
separately or in one step. the combined tenderization/marination solutions are limited to 10%--PM 66C.
« Marinating or basting solutions added to raw bone-in poultry and boneless poultry cuts shall not result in a gain (pump

or pick-up) of more than 3% and 8% above the green weight of the cut or product, respectively--MPI Regulations.
section 381.169, PM 42 and 44A.
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Note: A qualifying statement that includes the percentage of solution contained in the product must be contiguous to the
product name, e.g., "Marinated with Up to 8% of a Solution of Water, Salt, and Sugar."

Miscellaneous Solutions

Water-based and/or oil-based solutions may be added to raw bone-in or boneless meat and poultry cuts at various levels
unless such use is forbidden or otherwise restricted by policy or regulation. The product name must be qualified with a
statement indicating that the addition of solution has taken place, e.g., “Injected with Up to 12% of a Flavoring Solution."
The terms "marinated", "basted”, and "for flavoring" cannot be used on the label if the level of solution added is more than
needed to marinate, baste, flavor, etc., (see requirements above)--PM 42, 44A and 66C.
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HOW TO DETERMINE PERCENT GAIN

Calculation Formula

(pumped, treated, or massaged) weight - green weight x 100 = % gain

&nbspgreen weight

Note: Pumped weight, treated weight, or massaged weight can be in inserted into the above formula depending upon the
method in which the solution is applied, e.g., treated weight is used when the product is dipped or submerged in the solution;
pumped weight is used when the solution is injected into the cut.

Procedure Table

The following procedure allows you to compare a product's green weight with its pumped, treated, or massaged weight to
determine the percent gain.

;
i
i
i

|

STEP | PROCEDURE I EXAMPLE
1 i Determine the green weight of a given number of ] Fifteen boneless hams to be plckle-curecvlﬂ Qeigh 2276 Ib.
I| pieces of fresh (unpumped, untreated, etc.) meat or |
il poultry or an amount of fresh (unpumped, :
| untreated, €1c.) meat or poultry product that will
represent the lot.
2 ‘ If a drain time is listed in the establishment's After pumping, the same fifteen boneless hams weigh

approved procedure, aliow the pumped/treated

I product to drain for the specified time period and
then weigh. If no drain time is listed. take the
weight directly after pumping.

271.1 ib.

| Subtract the green weight from the pumped or |
| treated weight to obtain the pounds gained. !

w)

&nbspzjj 1 ]b .
-22761b
&nbsp43.5 Ib gained

4 | Divide the pounds gained by the green weight. |

1143.51b+227.61b=0.1911

5 | Convert the decimal answer into the percentage of |
gain by multiplying by 100.

| In this case 19.11% could also be referred to as the

| effective percent pump (if product is drained) or actual
i| percent pump (if product is not drained). For an

il explanation of effective or actual percent pump, refer to

| the Glossary.

0.1911 x 100 = 19.11% gain

Comments

« When performing gain tests to ensure added solution compl

iance, the inspection program employee should use the

same unpumped or untreated and pumped or treated pieces of meat or poultry to determine the % gain. If the effective
or actual % pump/pick-up is greater than the targeted % pump/pick-up, the inspection program employee will retain
the product represented by the gain test sample until it is drained to the targeted % pump/pick-up.

« The inspection program employee, under certain circumstan
not in the same area or room, may select and weigh pumped
unpumped or untreated pieces provided that the pieces have

ces, e.g.. the scale and pumping or injecting apparatus are
or treated pieces of meat or poultry before selecting fresh
been lotted into 2-to-3 lb weight ranges.

m For PFF-controlled cured pork products, heat processed pickle-cured pork bellies/jowls, cooked cured beef

products. etc., FSIS will permit an allowance of up to
" before action is required because different pieces of m
% pump/pick-up. In addition, FSIS has finished produ
in place for these products, e.g., Absolute Minimum P

plus or minus 20% of the targeted % pump/pick-up

eat or poultry were used to calculate the effective or actual
ct regulatory requirements and process control procedures
FF value/PFF value cusum charts, bacon yield difference

charts, and 100% maximum yield or approved label declaration. For example, if the boneless hams in the

L£710Q/0Q 471 DXA
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Procedure Table on page 78 were grouped into a 2-to-3 Ib weight range and had a 16% targeted pump, thev
would still be considered in compliance for added solution because the effective or actual % pump (19.11%) is
less than the adjusted targeted % pump [16.0 x .20 (20%) = 3.2 + 16.0 = 19.2%]. However, if a consistent pattern
of overpumping or underpumping (indicates lack of process control) is identified, then the inspection program
employee shall request that establishment management submit a new procedure to reflect the effective or actual
pumping percentage. Whenever the effective or actual % pump is more than 20% above the targeted %
pump/pick-up on the procedure chart, the inspection program employee will retain the product until it is drained
to the targeted % pump.

For "raw" cured beef products, cured pork products not covered by the PFF regulations, cured pork
bellies/jowls, and other meat or poultry products that contain added solutions, FSIS will permit an allowance of
up to plus or minus 20% of the targeted % pump/pick-up "provided” that the 20% allowance does not violate
the maximum amount of solution allowed in the product, i.e., the standard of identity for the product. Products
with an effective or actual % pump/pick-up within the 20% allowance but violate the added solution standard for
the product will be retained until they are drained to the percentage required in the standard of identity. For
example, if dry salt cured jowls that were targeted to have a 10% pump had an 11.5 % effective pump, they
would be out of compliance for added solution even though they were within the 20% allowance 10.0 x .30
(20%) = 2.0 + 10.0 = 12%)] because the standard (10% maximum added solution) for the product was exceeded.
The jowls must be retained until they drain to 10% or less added solution.

Whenever the effective or actual % pump is more than 20% above the targeted % pump/pick-up without
violating the product standard, the inspection program employee will retain the product until it is drained to the
target % pump. For example, if beef briskets that were targeted to have a 15% pump had a 19% effective pump,
they would be considered out of compliance with the establishment's procedure for the addition of solution and
would be retained until they drained to 15% or less added solution. If a consistent pattern of overpumping or
underpumping (indicates lack of process control) is identified, then the inspection program employee shall
request that establishment management submit a new procedure to reflect the effective or actual pumping
percentage.
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HOW TO DETERMINE THE MAXIMUM PERCENT PUMP

Introduction

To verify that the level of ingoing restricted ingredients (curing agents, cure accelerators, phosphates, etc.) in a pickle
formula are in compliance, one can determine the maximum % pump for each restricted ingredient and compare it to the
targeted % pump. The lisied target % pump shall never be greater than the maximum % pump allowed for any restricted

ingredient in the solution. To verify restricted ingredient compliance at the time of pumping, the effective or actual % pump

must be compared to the maximum % pump allowed for the pickle solution.

Calculation Formula

Ib restricted ingredient x % pump x 1,000,000 = ppm
&nbsplb pickle

Procedure Table

The following procedure table may be used for determining the maximum percent pump allowed for each restricted

ingredient in a pickle or curing solution.

PROCEDURE

EXAMPLE

: pickle solution, the total weight of the pickle

Pickle Formula

i

solution, and the percent pump from the label Water 1310.001b |
trransmittal form or the establishment’s Salt 132.00 ib
approved procedure record/chart. /f any two of | Dextrose 18.00 1b
these quantities are known, the third can be e
calculated by substituting the known values Phosphate 35.001b
' | tnto the formula. | Sodium Erythorbate 32516
| ‘ | Sodium Nitrite &nbspl.751b
| Total 1500.00 Ib
Beef briskets are pumped with 16% solution.
2 | Substitute the weight of the nitrite, the weight | We have 1.75 Ib of nitrite in 1500 Ib of solution that is to be
of the pickle solution, and the ppm limit for | pumped into beef briskets at a targeted level of 16%.
nitrite (200 ppm) into the formula and solve for || However, what would be the maximum % pump allowed in
‘ n, the maximum percent pump. For further | the event the establishment exceeded the target % pump?
. explanation of this formula. refer to the :
Appendix, Solving Equations that Have an 1200=1.75 x n x 1,000,000
Unknown Value, pages 115 to 123. i &nbsp1500
In=200x1500 ___=0.1714
» | &nbspl.75 x 1,000,000
1 3 i Convert the decimal answer into the percentage || 0.1714 x 100 = 17.14 % is the maximum pump % level for
: il of gain by multiplying by 100. | nitrite.
Comments

« If vou substituted the weights and maximum permitted levels (in ppm) of phosphate and sodium erythorbate into the

Procedure Table above. you would obtain a maximum % pump of 21.42% for phosphate and 25.24% for sodium
ervthorbate. Although three different maximum % pump levels exist for this pickle solution. 17.14 % would be the

maximum % pump level allowed for this solution because the ingoing nitrite limit would be exceeded at any % pump

greater than 17.14%.

« As stated before, restricted ingredient compliance must be monitored at the time of pumping. Monitoring at this point

5/19/98 4:21 PN
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helps assure that the pumping machine is in proper adjustment, draining procedures are followed. etc. This can be done
by determining the effective or actual % pump (refer to "How to Determine Percent Gain" of this chapter) and
comparing it with the maximum % pump for the pickle solution. For example, if the boneless hams on page 78 were
pumped with the pickle solution in Step 1 of the Procedure Table on page 81, they would be out of compliance for
ingoing nitrite because the effective or actual % pump (19.11%) is greater than the maximum % pump (17.14%) for
the pickle solution.

When verifying the level of ingoing restricted ingredients at the time of pumping, the inspection program employee
should use the same unpumped and pumped pieces of meat or poultry to determine the effective or actual percent
pump. The inspection program employee, under certain circumstances, e.g., the scale and pumping or injecting
apparatus are not in the same area or room, may select and weigh pumped pieces of meat or poultry before selecting
fresh unpumped pieces provided that the pieces have been lotted into 2-to-3 Ib weight ranges. In this case, FSIS will
permit an allowance of up to plus or minus 20% of the maximum % pump before action is required because different
pieces of meat or poultry were used to calculate the effective or actual % pump. For instance, if the boneless hams in
the Procedure Table on page 78 were grouped into a 2-to-3 Ib weight range and pumped with the pickle solution in
Step 1 of the Procedure Table on page 81, they would still be in compliance for ingoing nitrite because the effective or
actual % pump (19.11%) is less than the adjusted maximum % pump [17.14 x 20 (20%)=3.42 + 17.14 = 20.56%)].
However, if a consistent pattern of underpumping or overpumping (indicates lack of process control) is identified, then
the inspection program employee shall request that establishment management submit a new procedure to reflect the
new pickle formula and/or the effective or actual pumping percentage. Whenever the effective or actual % pump is
more than 20% above the maximum % pump, the inspection program employee will retain the product until it is
drained to the targeted % pump.

« Each restricted ingredient's compliance at the time of pumping could also be verified by inserting its weight, the
effective or actual % pump, and the weight of the pickle solution into the formula in Step 2 of the Procedure Table on
the previous page and solving for ppm.

Next page
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HOW TO DETERMINE THE MAXIMUM AMOUNT OF GAIN

Introduction

Meat or poultry cuts dipped or submerged into, or injected with, tenderizing, marinating, and/or flavoring solutions must not
gain more than the percentage (3%, 8%, 10%, etc.) allowed by regulation or on the approved label over the untreated product
weight (green weight).

Procedure Table

The procedure table below will assist you in determining the maximum amount of gain.

1 Multiply the green weight of the meat or poultry to Ten 16-0z T-Bone steaks-—"Tenderivzeﬂd thh Papain"
be pumped/treated by the allowed amount of gain --
3% (.03), 10% (.10), 15% (.15). &nbsp160 oz meat (10 x 16 0z = 160 oz)
. x _.03 (3%

&nbsp4.8 oz gain permitted

2 Add the untreated (green) weight and the permitted &nbsp160.0 oz
| gain to get the total maximum weight of the treated + ___&nbsp4.8 oz

product. | &nbspl164.8 oz or (10.3 Ib) would be the maximum
| amount the ten steaks could weigh after being treated.

[ D

: Previous page Next page
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HOW TO DETERMINE THE GREEN WEIGHT WHEN THE PUMPED/TREATED WEIGHT AND PERCENT
GAIN ARE KNOWN

Introduction

When corned (cured) beef products and cured pork products (not covered by PFF regulations) are cooked, the weight of the
finished product shall nor exceed the weight of the fresh uncured beef or pork cut, unless the presence and amount of added
ingredients is indicated on the label. Inspection personnel will verify that the cooked weight does not exceed the green
weight for those products that do not carry a qualifying statement in or contiguous to the product name.

Some establishments are pickle curing bone-in meat cuts, subsequently boning them, and using the boned materials (e.g..
whole muscle, trimmings, and fat) in various products. Anytime a portion of muscle is removed from a pumped or treated
bone-in meat cut and used in a cooked or uncooked meat product with the presence and amount of added ingredients
‘indicated on the label, inspection personnel will need to calculate the green weight of the muscle that has been removed in
order to verify the label claim. Once the green weight has been determined, one can insert it into one of the formulae in
Chapter 10 to verify the compliance of the percentage ("X" value) in the qualifying statement.

When cured pork or beef trimmings are ingredients in sausage formulations that also contain ingredients that are limited on
the basis of projected finished weight such as corn syrup and various binders and extenders, the pork or beef trimmings'
green weight must be calculated so that the amount of water from the curing solution can be removed when determining the
sausage's projected finished weight (refer to pages 100-102).

Calculation Formula

(pumped, massaged. or treated) weight = green weight

Note: Pumped weight, treated weight, or massaged weight can be in inserted into this formula depending upon the method in
which the solution is applied. Likewise, % pump or % pick-up could be inserted for % gain.

Procedure Table
The following procedure allows you to find a product's green weight when the pumped weight and percent gain are known.

In this example, the pumped weight is 220 Ib and the percent gain is 10%.

STEP | PROCEDURE ; ~ EXAMPLE
It weight plus the percent gain. So, to find the percentage Jis 110% (pumped weight).

represented by the pumped or treated weight, simply add the
| percent gain to 100%.

* 1 | The pumped or treated weight represents 100% of the green | 10% (percent gaiﬂ)“?rr 1700% (green weight)
|

(8]

" | Convert the purﬁped ormt.rera.ted weight percentage to a decimal.  1.10 (110% = 100)
3 i Divide the pumped or treated weight by this decimal to 220 b (pumped weight) = 1.10 =200 Ib ’
i determine the green weight. (green weight) and 20 Ib (solution) '

‘ Previous page ;
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Chapter 12
SHRINKAGE CALCULATIONS
INTRODUCTION

Inspection personnel are responsible for monitoring the shrinkage of various meat and poultry products. For example:
« Barbecued meat must shrink a minimum of 30%-- MPI Regulations, section 319.80.
» Cooked bacon bits or crumbles must shrink a minimum of 60%--Standards and Labeling Policy Book.
» Dry-cured hams and pork shoulders must shrink a minimum of 18%.MPI Regulations, section 319.106.

» Product shrink, cook shrink, and/or chill shrink that are part of quality control programs or systems must remain within
established shrinkage limits.

« Cook and/or chill shrinks for pickle cured pork products must be in accordance with the establishment's approved
processing procedure(s).
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HOW TO DETERMINE A PRODUCT'S REQUIRED SHRINK
Calculation formula

Use the following formula to verify the percent shrink compliance of dry cured hams and pork shoulders. bacon bits,
barbecued meat, etc.

reen weight meat or poultry - finished weight x 100 = % shrink
&nbspgreen weight meat or poultry

Note: Bacon bits are usually produced from bacon ends and pieces. Although the bacon ends and pieces contain curing
ingredients and have been smoked, the use of green weight, which is actually the uncooked weight, in the formula would still
be applicable because the weight of the cured bellies must not exceed the green (uncured) weight of the pork bellies.
Procedure Table

The following procedure table should be used when you want to find a product's percent shrink.

STEP | PROCEDURE | EXAMPLE
] Determine the green weight of the meat or poultry. : Dry-Cured Pork Shoulders
| Pork shoulders 500 Ib
! 2 Determine the weight of the product after processing (cooking, | After the specified curing period, the
drying, ctc). pork shouiders weigh 395 Ib.
5 3 | Subtract the weight of the product after processing (finished &nbsp500 1b
| weight) from the green weight of the meat or poultry to find the - 3951b
i| amount the product shrunk. | &nbsplos b
4 | Divide the number of pounds the product has shrunk by the green | 105 1b = 500 Ib = 0.2]

| weight of the meat or poultry.
o b e

”5 M Convert the decimal answer into the percéni:age of shrink by ﬁ 0.21 x100=2 l% shrmk (in éoxﬁplian.ée)
multiplying by 100. i
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HOW TO DETERMINE COOK AND CHILL SHRINKS

Calculation Formula

Use the following formula to determine the percent cook shrink or chill shrink of cooked sausages, bacon, PFF-controlled
cured pork products, etc.

weight in (smokehouse/oven/cooler) - weight out (smokehouse/oven/cooler) x 100 = % shrink

&nbspweight in (smokehouse/oven/cooler)

Procedure Table

The following procedure should be used when you want to determine the percentage of cook or chill shrink.

[ stEr | PROCEDURE EXAMPLE
i 1 Determine the weight of the product (less tare) going into the 1000 Ib of Franks
| smokehouse, oven, cooler, etc. ;
i 2 || Determine the weight of the product (less tare) coming out of the 927 Ib of franks after cooking and
‘| smokehouse, oven, cooler, etc. smoking
3 ‘| Subtract the weight coming out from the weight going in to find the &nbsp1000 Ib
amount of product shrink. 4 - _&nbsp927 1b
&nbsp73 Ib
4 Divide the number of pounds shrunk by the product weight going into | 73 Ib + 1000 b = 0.073
| the smokehouse, oven, cooler, etc.
5 ! Convert this decimal answer into the percentage of shrink by 10.073 % 100 = 7.3% shrinkm
i multiplying by 100. 3
COMMENTS

« Shrink calculations should be conducted on entire lots of product. However, in many instances it is not feasible to
perform shrink tests with the entire weight of the lot (inspection personnel time constraints, extremely large lot size,
etc.). Therefore. weighing a large enough portion (sample) to represent the iot would be acceptable.

« Shrink limitations and yield limitations are interrelated. For instance. barbecued meat must shrink at least 30%. The
same requirement is expressed in MP] Regulations. section 319.80. as "the weight of the barbecued meat shall not
exceed 70% of the weight of the fresh uncooked meat", which means "the barbecued meat shall not have a yield

greater than 70%".
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Chapter 13 |
YIELD CALCULATIONS

INTRODUCTION

lr{spection personnel are responsible for monitoring the yields of various meat and poultry products. Yield determinations
preclude, among other things, economic fraud from the use of added ingredient solutions, specifically excess added water.
Examples of products with yield limitations:

« Brown-and-serve sausage formulated with no more than 8.8% or 10% added water must have a yield no greater than
85% and 80%, respectively--Standards and Labeling Policy Book.

+ Cooked bacon bits or crumbles must have a yield no greater than 40% --Standards and Labeling Policy Book.

« The weight of pork bellies cured by pumping, immersing, massaging, or tumbling that are ready for slicing and
labeling as "bacon” shall not exceed the weight of the fresh uncured pork bellies. In other words, the cured pork bellies
must have a yield no greater than 100%--MPI Regulations, section 319.107.

« Various products that have a yield standard established as part of an establishment's approved quality control program
or system.

p—
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HOW TO DETERMINE A PRODUCT'S YIELD
Calculation formulae

« The following formula can be used to determine percent yield for a product prepared from a whole piece of meat or
poultry (pumped hams or pork bellies, steaks or breasts pumped with, or immersed in ingredient solutions, etc.).

&nbspfinished weight x 100 = % yield
&nbspgreen weight meat or poultry

Note: Pumped weight, cooked weight, dried weight, treated weight, etc., could be substituted for finished weight in the
above formula, depending upon the processing procedures performed at the establishment and/or the form in which the
products are packaged and labeled for sale.

Procedure Table

By using the following procedure table, you can determine the percent yield for a product prepared from a whole piece of
meat or poultry. .

STEP | PROCEDURE i T EXAMPLE
1 /| Determine the green weight of the meat or poultry. | Fifty skinned and trimmed pork bellies (10-
| }‘ | to-12 Ib weight range) weigh 551.90 Ib. ;
g‘ 2 1' Determine the weight of the product after processing | Fifty processed pork bellies (10- to-12 Ib weight
: ; (cooking, drying, ctc.). : range) ready for slicing weigh 546.40 Ib. i
3 | Divide the weight of the product after processing (finished |546.40 b +~ 551.90 Ib = 0.9900
| weight) by the green weight of the meat or poultry. .
4 | Convert this decimal answer into the percent yield by 0.9900 x 100 = 99% yield _{
| multiplying by 100.

+ The following formula can be used to determine percent yield for a cooked comminuted product, such as
brown-and-serve sausage.

cooked weight _ x 100 = % yield
&nbspuncooked weight

Note: Formulated weight or batch weight could be substituted for uncooked weight in the above formula.
Procedure Table

By using the following procedure table, you can determine the percent vield for a cooked comminuted product.

STEP PROCEDURE EXAMPLE
T " Determine the weight of enough product to represent | Ten brown-and-serve pork sausage patties (3 to 4
i the lot before cooking (uncooked weight). i ounce range) weigh 35.7 oz.

| Determine the weight of the same amount of product | After cooking, ten brown-and-serve sausage patties
i| after cooking (cooked weight). | (3 to 4 ounce range) weigh 28.6 oz.

o

(93

t =
§ Divide the weight of the product after cooking by the |28.6 0z~ 35.7 0z = 0.801 1
| weight of the product before cooking. '

4 “Il Convert this decimal answer into the percent yield by AUXZH 1 x 100 - 80:1%Nyie]d :
i multiplying by 100. i

| of2
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COMMENT

Yield limitations and pump/pick-up limitations are interrelated. For instance, corned beef brisket can be pumped with a
curing solution up to 20% . The same requirement is expressed in MPI Regulations, section 319:101, as "the application of
curing solution to beef brisket shall not result in an increase in the weight of the finished cured product of more than 20%
over the weight of the fresh uncured brisket". In other words, the finished cured product shall not have a yield greater than
100% + 20% or 120%. )
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HOW TO DETERMINE THE PERCENT OF AN INGREDIENT IN A FORMULA

Calculation Formula

ingredient weight in the formula x 100 = % of ingredient

&nbsptotal formula or batch weight

Procedure Table

The procedure table below will assist you in determining the percentage of any formula ingredient (pickle solution
ingredient, cure mix ingredient, or product ingredient) when the ingredient weights are known.

i| to the right).

 multiplying by 100 (i.e., move the decimal point 2 places

STEP | PROCEDURE
| Total the weights of all items in the mix, formula, batch, Pickle Formula
i tC.
| solution, ete Water 740.00 Ib
| ISP 110.001b
; || Salt 105.001b
| || Sugar 41.001b |
: Sodium Ascorbate 2961b ¢
¢ Sodium Nitrite &nbspl.04 1b

: | Total 1000.00 Ib |

2 - Take the weight of the ingredient. for which you wantto  :ISP: 110 b
| determine the percentage, and divide it by the total weight. (11016 + 1000 1b =0.11

3 1 Convert your decimal answer to a percentage by 4011 x100=11%

ISP makes up 11% of this pickle formula by
| weight.
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HOW TO DETERMINE THE FAT CONTENT OF A COMMINUTED PRODUCT FORMULA

Introduction

To monitor the compliance of a restricted ingredient that has a regulatory

limit based on the fat content of the product, e.g.,

an antioxidant, inspection personnel must be able to calculate the amount of fat in the product. A product's laboratory fat
analysis history or the establishment's target fat content for the product is used as the basis for determining the maximum
level of antioxidants allowed in the product. If a product has less fat in it than its targeted fat content, but the antioxidant
level is based on the targeted fat content. then the product is out of compliance for antioxidants. Therefore. inspection must
verify that the amount of fat in the product at the time of formulation is equal to or more than the establishment's target fat
content, but not more than the amount of fat allowed in the product.

The inspector's fat content verification can also be used as an indicator of the establishment's compliance or noncompliance
with the standard (requirement) for the amount of fat allowed in the product. A fat standard noncompliance at the time of
tormulation should be contirmed through laboratory analysis. Regulatory action for fat content noncompliance must be
based on the laboratory result.

Procedure Table

When the percentage of fat for each meat, poultry, meat byproduct, or poultry byproduct in a formula is known, the
procedure table below can be used to determine the percentage of fat in the total formula.

[ STEP | PROCEDURE EXAMPLE
1 { From establishment formulation records, determine | Breakfast Sausage
the batch weight, Y% {ai conient of each mear, meat | =
byproduct, poultry, or poultry byproduct item, and | Cow meat (40% fat) 140.0 Ib
the targeted fat % in the finished product. | Beef plates (50% fat) 1250 1b i
{ ; Pork trimmings (70% fat) 125.0 Ib i
| | Beef hearts (25% fat) 2001b
i Water 12.0 Ib
| | Salt 4.01b
? ! Dextrose 1.0 1Ib
Flavorings 31.7 0z
BHA &nbsp0.3 oz
1 Total batch weight 429.0 Ib
18% target fat level in the finished product
2 Determine the amount of fat (in pounds) permitted | &nbsp429 Ib batch weight

in the total formula.

x &nbsp0. 48 (48% fat )

&nbsp205.92 b of fat permitted

w)

Determine the weight of the fat in each meat,
poultry, meat byproduct, or poultry byproduct item
in the formula by multiplying the total weight of
each ingredient by the decimal equivalent of its fat

| percentage.

Cow meat
(40%) Fat

&nbsp140 Ib
% 0.40
&nbsp56 1b fat

| Beef plates
1 (50%) Fat

&nbspl25 1b
x 0.50
&nbsp62.5 1b fat

Pork trimmings
| (70%) Fat

&nbsp125 1b

x 0.70
&nbsp87.5 1b fat

S/19/9R8 477 PM
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&nbsp87.5 1b fat
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Beef hearts (cap off) &nbsp20 Ib

(25%) Fat x 0.25

&nbsp5 b fat

Total the weight of the fat.

&nbsp56.0 Ib
&nbsp62.5 b
&nbsp87.5 b

|+ &nbsps.0 Ib
| &nbsp211.0 Ib total fat added

"Divide the weight of the fat added by the batch |
weight.

201 1b- 429 1b = 04913

|| To determine the percentage of fat in the formula
} convert your decimal answer to a percentage by

multiplying by 100 (i.e., move the decimal point 2
places to the right).

[0.4918 x 100 = 49.18% fat (as formulated) in the

finished breakfast sausage

Next page @
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USING THE PEARSON SQUARE METHOD TO VERIFY A PRODUCT'S FAT CONTENT AT THE TIME OF

FORMULATION

Introduction

Ground beef, hamburger, and several fresh meat sausages have regulatory limits on the amount of fat that can be present in
the finished product. By using the Pearson Square method, you can determine the proper amounts of raw material containing
fat that must be used in a formulation. The following procedure table illustrates this method when there are two lots of raw

material with different fat contents.

Procedure Table

STEP l PROCEDURE ) EXAMPLE
1 From establishment formulation records, | Pork S
| determine the batch weight, % fat content of . L oo atsage
- each meat, meat byproduct, poultry, or Special pork trimmings (40% 130.0 Ib
poultry byproduct item, and the targeted fat || fat)
| % in the finished product. I| Regular pork trimmings (60% 2800 Ib
| fat) :
| Water 12.0 Ib
1 Salt 4.01b
1 Sugar 1.01b
| Flavorings 3170z
{ BHA &nbsp0.3 oz
| Total batch weight 429.0 Ib
|| 45% target fat level in the finished product
2 Determine the amount of fat (in pounds) i &nbsp429 Ib batch weight
permitted in the total formula. I x_&nbsp0. 45 (45% fat )
1 &nbsp193.05 b of fat permitted
b3 [ Determine the weight of the meat block. . Special pork trimmings ~ &nbsp130 Ib i
" Regular pork trimmings + 280 b
: Meat block &nbsp410 Ib
4 i Determine the fat percentage in the meat :(193.05 Ib+ 410 1b) = 100 ~ 47.08% or 47% [at level needed in |
portion that will produce a finished product | the meat portion of the formula.
| with a 45% fat content after all the other
| ingredients are added to the formula by !
1 dividing the permitted pounds of fat in the
| product by the weight of the meat block, and |
| then multiply the result by 100.
5 | Set up the Pearson Square by placmg ihe
needed fat percentage in the meat portion (in : \ /
this case 47%) at the center of the "square"
and draw two diagonal lines through it. / 47 \
N . ; .
6 On the left corners, enter the fat percentages . 40 —
of the two lots to be used in the formula. T e
: - 47

1of2
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it Subtract the lesser amount from the greater

number of parts. This will give the number
of pounds per part.

i 13
i amount along each diagonal line and enter f \\ /
| the answers on the right corners on the same ! 47
% ] !
; 8 | By reading across, you can now tell how 2 S 13
|| many parts of each lot must be used. In this T T
case, the formula will contain 13 parts of the 47
40% fat trimmings to 7 parts of the 60% fat T \
pork trimmings. 80— 7
9 To determine how many pounds of each lot Y W > N T 13 '
will be required, first add the total number of /
| parts. In this case, 13+ 7 =20 &
so.:::f.::..;, T 7
i 20
10 Divide the meat block weight by the total 410 Ib + 20 parts = 20.5 Ib per part

| Now simply multiply the number of parts of |
| each lot called for by the pounds per part.

| This formula requires 266.5 Ib of the 40% fat pork trimmings
i and 143.5 Ib of the 60% fat pork trimmings. Since this batch of °
| pork sausage is not formulated with the proper amounts of raw

&nbsp20.5 1b

x 13 parts
&nbsp266.5 1b

&nbsp20.5 1b

x_&nbsp7 parts
&nbsp143.5 1b

material, the fat content may violate the fat limitation given in
the product standard. In fact, this pork sausage is formulated
with a 51.2% fat content.

Note: The Pearson Square method cannot be used if the establishment has not provided the fat content of each raw meat or

hutp://bbq.tamu.edw/ USDA/handbook/handbook_pg93.himi

meat byproduct used in the product formula.
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HOW TO DETERMINE BRINE CONCENTRATION

Introduction

MPI Regulations [section 318.10(c)(3)(iv)] identify two curing methods that an establishment may use to destroy trichinae in
hams. When either method is used, the concentration of the brine remaining in the hams at the end of the drying period must
be 6 percent or morc. The establishment must establish and maintain compliance by taking samples, having‘them analyzed
for salt and water content by an accredited laboratory, and performing brine calculations. Brine extracts are taken from the
biceps femoris muscle and analyzed for salt content.

Cured meat or poultry products such as boneless pork shoulders. pork loins, hams. meat loaves. luncheon meats, poultry
loaves, etc.. formulated without cereal or starch may be packaged in a hermetically sealed container. heated, and labeled
"Perishable, Keep Under Refrigeration”, provided the finished product has a brine concentration of not less than 3.5%. Meat
loaves, nonspecific loaves, and similar cured products formulated with cereal, starch, or other extenders must have a brine
concentration not less than 6 %.

Calculation Formula

When the data from a laboratory sample analysis is available, the formula below may be used to determine the brine
concentration.

&nbspTotal Salt = % Brine Concentration
&nbspTotal Salt and Total Water

Example

The laboratory sample results indicate that the total salt in a canned mortadella formulated with extenders is 4.1% and the
total water 62%.

% BRrine Concentration = &nbsp0.041
&nbsp0.041 + 0.62

= _&nbsp0.041
&nbsp0.661

= 6.2 % Brine Concentration

‘ Previous page Next page
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HOW TO DETERMINE THE COMPLIANCE OF BREADED PRODUCT

Introduction

In a battering and breading operation, the meat and poultry product may be dusted with a flour mix, battered, breaded. and
further processed. Battering and breading may be done in one operation or separately. The automated battering and breading
uperation is a timed process that allows excess bater to drip from the product. The amount of batter and breading on the
finished breaded product is dependent upon the type of product (chicken breast, corn dog, fritter, etc.) and the consistency
and formulation of the batter. After the establishment batters and breads the product, the breaded product may be frozen in a
raw, blanched and raw, or blanched and cooked state; cooked or blanched and cooked; or sold refrigerated in a raw,
prebrowned raw, or cooked form to consumers.

To assure compliance with the regulations, inspection personnel monitor the process by sampling raw and battered and
breaded product. Compliance of product with batter and breading limits is determined by weighing the finished product
betore freezing; blanching and freezing; blanching and cooking; or blanching, cooking, and freezing. The weight of batter
and breading used as a coating for breaded product must not exceed 30% of the weight of the finished breaded meat or
poultry product. The meat portion of the product thus represents 70% of the finished product. The 30% breading limitation
applies to the combination of the weights of the battering and the breading operation(s).

Although FSIS has a 30% breading limitation for products label as "breaded", fritters and corn dogs are permitted to have up
to 65% batter and breading on the finished product. A fritter must contain at least 35% fresh meat or poultry. The frankfurter
must comprise at least 35% of the corn dog.
A fritter is a product manufactured from meat or poultry whole muscle. If the product is formed by chopping or grinding, the
name must be qualified to indicate the process such as "chopped and formed". Textured vegetable protein, soy derivatives,
water, or other approved extenders can be included in a fritter formulation if the product is properly labcled. Proper labeling
means that the name of the product must meet a definition or a standard of identity. These products are "patties" and must be
labeled accordingly [e.g., "(Species) Patty Fritter"]. If a patty (meat food product) is made into a fritter. the patty (meat food)
must comprise at least 35% of the fritter and the batter and breading cannot exceed 65% of the finished weight.
Calculation Formulae
» To determine the maximum amount of batter and breading allowed, use the following formula.
meat/poultry portion + % finished product = finished (breaded) product
finished (breaded) product meat/poultry portion = maximum amount breading
« To determine the percentage of breading use the following formula.

breaded weight - unbreaded (green) weight x 100 = % breading
&nbspbreaded weight

Procedure Tables

The procedure tables below explain how to determine the maximum amount of batter and/or breading that can be added to
raw meat or poultry products.

« If the product is uniform in size and weight;
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[ STEP PROCEDURE 5 " EXAMPLE §

1 | Determine the weight of a given number of pieces of |20 boneless chickén vb‘reasts =80 oz
product before they are breaded.

2 This weight must total at least 70% of the finished 80 0z + 0.70 = 114.2 oz finished (breaded) weight
product weight of these pieces. Therefore, you can
determine the finished (breaded) weight by dividing
this weight by 70% (0.70).

3 Subtract the weight of the unbreaded pieces from the | 114.2 0z 80 0z = 34.2 0z of breading all;)‘\;e‘:‘c"i-ww
finished (breaded) weight to determine the maximum
amount of breading allowed. We could also say that "to be in compliance, the 20

t
|
unbreaded chicken breasts cannot weigh more than |

114.2 oz after breading" I
] I

o If the product is nonuniform in size and weight:

PROCEDURE

1 Determine the weight of the total unbreaded amount of meat or {200 Ib of veal o
poultry. ;
2 This weight must total at least 70% of the finished product ; 200 Ib + 0.70 = 285.7 Ib finished
weight. Therefore you can determine the finished (breaded) if (breaded) weight :
weight by dividing this weight by 70% (0.70). | :
3 Subtract the weight of the unbreaded pieces from the finished | 285.7 b 200 Ib = 85.7 Ib of bre‘adi‘lng T
(breaded) weight to determine the maximum amount of breading | allowed |
| allowed. ' z
To be in compliance, finished product I
[ weight cannot exceed 285.7 Ib.

 The procedure tabie beiow expiains how to determine the percentage ot breading.

[ STEP PROCEDURE

| -

1 Determine the weight of a given number of pieces of product
before they are breaded.

20 chicken wings = 59.3 oz

2 Weigh the same pieces of product after breading.

l
!
|
!

| After breading, thc 20 chicken wings

| weigh 82.4 oz.

Subtract the ﬁﬁﬁreadéd (g;e“e‘ny) weight from the breaded weightto | &nbsp82.4 oz
obtain the amount of breading. -&nbsp59.3 oz
; &nbsp23.1 oz breading

[#%]

4 ! Divide the amount of breading by the breaded weight. ;23.1 0z + 82,4 0z=10.2803

]

5 Convert this decimal answer into the percent breadihg by 0.2803 x 100 = 28.03% breading
| multiplying by 100.

Comments

» Mixtures for batter and breading may be prepared from individual ingredients or commercial mixtures ( ready-mixed)
may be purchased. Commercial mixtures are restricted to those on the label transmittal form. Ingredients used in
mixtures formulated at the establishment are strictly limited to those listed in the formula.

+ When unbreaded product is uniform in size (4 oz patties, | oz finger steaks, etc.) inspection personnel are not required
to weigh the unbreaded pieces every time. To conduct a compliance test, select breaded pieces, weigh them, subtract
the unbreaded weight (number of pieces times the product weight). and divide the difference by the breaded weight to
determine the percent breading in the finished product.

20f3 </10/08 4-772 DAA
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HOW TO DETERMINE A PROJECTED OR CALCULATED FINISHED WEIGHT

Introduction

Calculations for the ingoing amount of binders and extenders
of the product. These ingredients function by affectin

binders and cxtenders are potential economic adulterants, not
projected finished weight is an acceptable basis for calculation. The projected finished weight (PFW) is the calculated
weight a product is expected to have after it is processed. A PFW can be calculated for either raw or cooked products.

Procedure Tables

, and any restricted flavorings are based on the finished weight
g the entire product, not just the meat or poultry portion. In addition.
potential health hazards like nitrite and nitrate. Therefore,

The procedure table below explains how to calculate the finished weight of a raw comminuted red meat product. By
determining this projected or calculated finished weight, inspection personnel can estimate whether or not the amount of
binders, extenders, phosphates, and/or flavorings in a formula are in compliance.

i
B
!
i

lof2

STEP | PROCEDURE EXAMPLE
1 | Select from the formula those binders, Bol F |
| extenders, phosphates, and/or flavorings that i ogna Formuta - ;
you are checking for compliance. Beef 2501b |
Pork 250 Ib |
Water/Ice 70 b
Rework (has NFDM, CSS
and disodium phosphate) 30 1b
NFDM 18 1b
i| Corn Syrup Solids 151b
| Salt 51b
i Flavorings 41b
| Disodium Phosphate 3b
| Sodium Nitrate 10.75 oz
i Sodium Erythorbate 4.00 oz ;
Sodium Nitrite &nbspl.25 oz |
Total batch 666 Ib
Targeted added water--10%
2 : Deduct the @éight ovf“any rework in the formula &nbsp666 Ib
| already containing the binder, extender, | - &nbsp50 1b rework
| phosphate, and/or flavoring of concern from the | &nbsp616 Ib
I batch or formula weight.
3 | This batch weight represents 100% of new &nbsp616 b 100%
| product ingredients. From it, subtract the o,
water/ice. and its targeted percent in the finished | - —&nbsp70 Ib Water/Ice &nbsp10% target
product. &nbsp546 1b &nbsp90% ;
4 + From this weight and percentage, subtract the &nbsp346 1b 90.0% ;
- weight and the maximum percentage allowed of 2 Ib NF 1 <o
 the ingredients for which you are checking . - &nbspl8 Ib NFDM &nbsp3.5%
i compliance. &nbsp528 1b 86.5%
| Nute: When determining the projected finished
| weight, always subtract the weight of all the o
| restricted ingredients that are based on finished | &nbsp528 1b 86.5%

| product weight and the maximum percentage

| -_&nbspl5 b CSS

&nbsp2.0%

S/1G/QR% 21972 DAA
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product weight and the maximum percentage - _&nbsplS 1b CSS &nbsp2.0%
allowed of each ingredient. &nbsp513 Ib 84.5%
| &nbspsi3 Ib 84.5%
| - __&nbsp3 Ib Phosphate &nbsp0.5% '
| &nbsp510 Ib 84%
"5 [To find the PFW. divide this weight by the 510 - 0.84 = 607.14 Ib PFW
percentage of the formula weight that it
| represents.

The procedure table below explains how to calculate the finished weight of a cooked comminuted meat product. This
procedure will also use the bologna formula on page 100 as an example, however, for this calculation the establishment has
provided inspection with the bologna's expected smokehouse (cook) shrink (6%) and cooler (chill) shrink (2%).

STEP ] PROCEDURE !! EXAMPLE
1 ’ Deduct the weight of any rework in the formula already containing | &nbsp666 Ib v
| the binder, extender phosphate and/or flavoring of concern from the | - &nbsp50 Ib rework
batch or formula weight. i &nbsp616 1b

2 This new batch weight represents 100% of new product ingredients. | &nbsp616 Ib
Multiply this weight by the total expected percent shrink to determine | x .08 (6% + 2%---Shrinks)
‘| the expected pounds of shrink. ‘ &nbsp49.28 Ib
3 Subtract the expected pounds of shrink from the weight of the new &nbsp616.00 Ib
product ingredients or new batch weight to determine the PFW. - _&nbsp49.28 Ib
&nbsp566.72 |b PFW

Comments

« To determine the percentage of the binder, extender, phosphate, and/or flavoring in the finished product. divide the

weight of the binder, extender, phosphate, and/or flavoring in the formula by the PFW and multiply by 100. To
determine the maximum amount of the binder. extender, flavoring or phosphate that could be used in the formula,
multiply the PFW by the percent limitation (e.g.. 3.5%. 2%. or 0.5% ). Refer to Chapters 5. 6 and 7.

Subtracting the expected amount of shrinkage rather than the amount of added water from the sausage formulation
provides a more accurate projected finished weight for determining compliance of binders/extenders and restricted
flavorings which, by regulation_ are hased on finished weight of the product. Although most processors indicate the
expected product shrink values on their cooked sausage formulation records, it is not required by regulation. Therefore.
determining the PFW from the raw formulation may be necessary. Of course, inspection personnel could determine the
actual percent cook and chill shrinks (see Chapter 12, pages 85-87) and insert them into the above calculation to
determine the actual finished weight.

Cooked sausage products identified in section 319.180 of the MPI regulations are limited to 30% total fat or to 40%
combined fat and added water. Inspection personnel will use the 10% added water limit for this calculation unless
establishment management informs them that their sausage product formulation wrgets a higher percentage of added
water (12%. 15%, etc.).

‘ Previous page ’ Next page
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HOW TO DETERMINE THE PERCENT OF PROTEINACEOUS INGREDIENTS IN A COOKED SAUSAGE

Introduction

Meat and poultry ingredients have a moisture-to-protein ratio (MPR) of approximately 4 (moisture) to 1 (protein). This
means that for each percent of meat or poultry protein, the amount of inherent water in the product will be four percent. The
laboratory uses this MPR to calculate the amount of added water in those products that have a water limitation. When an
analysis is run by the laboratory, it will determine the fotal protein in the product. In order for the laboratory to accurately
calculate the amount of added water in cooked sausage products, the amount of protein that comes from proteinaceous
additives (classified as Group 2 Protein contributing ingredients in section 318.22 of the MPI regulations) must be deducted
from the total analytical protein to determine the amount of meat/poultry protein. Hence, it is imperative that inspection
personnel determine and record the percent of proteinaceous ingredients in the finished or projected finished product on
FSIS Form 10,600-1 when submitting a sample of cooked sausage, formulated with such ingredients, to the laboratory.

Types of Proteinaceous Ingredients (section 318.22 of the MPI regulations and FSIS Directive 7140.2)
« Group 1 Protein-Contributing Ingredients

These are ingredients of livestock or poultry origin, such as meat, meat byproducts, mechanically separated species. and
poultry products, that are not processed by hydrolysis, extraction, concentrating, or drying.

« Group 2 Protein-Contributing Ingredients
These are ingredients from Group 1 Protein-Contributing Ingredients which have been processed by hydrolysis, extraction,
concentrating, or drying . or any other ingredient which contributes protein, such as ingredients of dairy, plant or yeast
origin. Examples include: hydrolyzed pork skine, hydrolyzed plant protein, nonfat dry milk, milk protein hydro}yz‘atc.
autolyzed yeast extract, and beef extract.
Procedure Table

The procedure table below can be used to determine the percentage of Group 2 Protein-Contributing Ingredients in cooked
sausages on a per batch basis that must be indicated on FSIS Form 10,600-1 when submitting a sample to the laboratory for
added water analysis.

1 of 3 5/19/98 473 PM
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STEP || PROCEDURE I EXAMPLE
1 Examine the label transmittal form, ingredients | Bologna Formula
statement, or establishment formulation records to | Beef Trimmi 5
determine if Group 2 Protein-Contributing ’ eef Trimmings 250.00 Ib
if Ingredients were used in the sampled formulation it Pork Trimmings 150.00 Ib
i of cooked sausage. | Water 110.00 1b
| Chicken meat 65.00 Ib
ISP 11.00 b
Salt 7.00 Ib
.+ Mustard Flour 3.751b
, | Flavorings 2.001b
g || Cure mix (6.25% nitrite w/
i| salt carrier) . 1.00 Ib :
| Sodium Erythorbate &nbsp0.251b
| Total Batch Weight 600 Ib
| Added water target is 15%
2 Deteng{;le the protein content (%) of each Group 2 | The label on the ISP container indicates that the ISP has
Protein-Contributing Ingredient. 90% protein content. A signed letter from the mustard
flour manufacturer states that the protein content is 32%.
|t o 0
| rote g ingr ) Pork Trimmings 150 Ib
i Chicken Meat + &nbsp65 Ib
Total 465 1b
4 E Total the weight of all the solid ingredients. ISP 11.00 1
: | Salt 7.001b
Mustard Flour 3.751b
. Flavorings 2.001b
- Cure mix 1.00 Ib
- Sodium Erythorbate + &nbsp0.25 Ib
| Total 251b
5 | Total the weights in Steps 3 and 4 and divide by | 465 b + 25 Ib =490 Io
|| 100 minus the targeted percent of added water to j
Il determine the projected finished cooked sausage 1490 Ib = .85 [85% (100% 15%)] =
; weight. 576.47 Ib of finished cooked sausage
' ‘6 | Multiply the weight of each Group 2 ISP &nbspl 1 Ib
Protein-Contributing Ingredient used in the
formula by its percentage of protein. and total the x .90 (90%
“weights. &nbsp9.9 Ib of protein
Mustard flour &nbsp3.75 Ib
x .32 (32%)
| &nbspl.2 Ib of protein
| 19.91b+1.21b=11.1 Ib of total protein
! 7 ?VDivide the total from Step 6 by the total from Step | 11.1 Ib total protein x 100 =1.93%
| 5 and multiply by 100 to determine the percentage | 576.47 Ib of cooked sausage
of protein from Group 2 Protein-Contributing
Ingredients in the cooked sausage.
Comments

http://bbg.tamu.edusU SDA‘handbook/handbook_pg 102.him
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« Cooked sausage products identified in section 319.180 of the MPI regulations are limited to 30% total fat or to 40%

combined fat and added water. Inspection personne! will use the 10% added water limit for this calculation unless
establishment management informs them that their sausage product formulation targets a higher percentage of added
water (12%, 15%. etc.).

Establishment management must provide inspection personnel with information stating the protein content (%) of each
Group 2 Protein-Contributing Ingredient or ingredient mixture. The protein content may be obtained by laboratory
analysis of each Group 2 Protein-Contributing Ingredient or ingredient mixture, certified letter from the ’
manufacturer/supplier, or declaration on the label.

The percentage of Group 2 Protein-Contributing Ingredients in cooked sausages can also be determined on a yield
basis. Inspection personnel must determine the average total pounds (yield) of finished cooked sausage of the last five
production lots from yield information supplied by the establishment (refer to Chapter 13, pages 88-90). Suppose the
average total pounds of finished bologna in the example above were 571 Ib. To find the percentage of Group 2
Protein-Contributing Ingredients in the bologna, divide the total protein found in Step 6 (11.1 Ib) by 571 Ib and
multiply by 100. In this case, 1.94% would be recorded on FSIS Form 10,600-1.

Next page
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HOW TO DETERMINE IF A PRODUCT MEETS THE 70/30 LABELING PROVISION

Introduction

Section 317.2(f)(1)(v) of the MPI regulations states "when two meat ingredients comprise at least 70 percent of the meat and
meat byproduct [meat block] ingredients of a formula and when neither of the two meat ingredients is less than 30 percent by
weight of the total meat and meat byproducts (meat block) used, such meart ingredients may be interchanged 1n the tormula
without a change being made in the ingredients statement on labeling materials: provided, that the word "and" in lieu of a

comma shall be shown between the declaration of such meat ingredients in the statement of ingredients."

For a product to bear a label in which two meat ingredients are connected by the word "and," two criteria must be met.

1. The two meat ingredients must equal 70% or more of the fotal meat and meat byproduct ingredients.

2. The lesser of the two meat ingredients must equal 30% or more of the fofal meat and meat by-product ingredients.

Note: When determining the 70/30 labeling provision, do not include poultry products in the meat and/or meat byproducts
(meat block) portion of the formula.

Procedure Table

Use the procedure table below to determine if a product's label can have two meat ingredients connected by the word "and"
in the ingredients statement.

| STEP || PROCEDURE EXAMPLE |
: 4 : / e |
| 1 | Total the weights of the meats and meat byproducts in | geef 70 Ib l
the formula. : :
. Pork 531b
Beef Tripe 201b
j Veal 151
Mutton 171b
: | Total meat block 175 1b
2 |Find what 70% of this weight is by multiplying the | 17516 ‘
| weight by 0.70. 1x.70
1225 1b
3 Total the weights of the two meats that are connected | peer 70 1b
with the word "and" on the label. If their combined
weight equals or exceeds the weight obtained in Step | POrK 231b
- 2. the first criterion has been met. Total 23 b used
| 122.5 1b required
| First criterion has been met.
4 Now multiply the total weight of the meat and meat | 1751b
byproducts by 0.30 to determine what 30% of the total | x .30
weight is. 15251
5 Compare the weight of the lesser of the two meat | Pork -- 53 Ib used

products to be connected with the word "and" with the
weight obtained in Step 4. If the weight of the meat
equals or exceeds the weight in Step 4, the second

| criterion has been met.

52.5 1b required

' and beef....."

Second criterion has been met. Hence, this product's
ingredient statement can read "Beef and pork or Pork

571G/9R 4-93 PN
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Comment

Remember that both criterion must be met before the two meat ingredients can be connected with the word "and" on the
label. The order in which the two are listed is immaterial.
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HOW TO DETERMINE THE VOLUME OF A CONTAINER

Introduction

The inspector will often need to determine the volume of various-shaped tanks and containers used by establishments. Pages
107 and 108 will demonstrate how to find the volume of four commonly encountered containers. Definitions for the symbols
that appear in the various volume formulae can be found on page 114. )

Square or Rectangular Tanks (Flat Bottom)
&nbspFormula: Iwh = Volume
Example:
&nbspLength 60"; Width 30"; Height 30"
&nbsp60" x 30" x 30" = 54,000 cu in

To convert answer into gallons.
(231 cubic inches per one gallon)

&nbsp54,000 cu in + 231 cu in/gal = 233.76 gal

Cvylindrical Tanks (Flat Bottom)
&nbspFormula: pirh
&nbsplise 3 14 as the numerical equivalent of pi
Example:
&nbspr = 14"; h = 40"
&nbsp3.14 x 196 x 40 =24,617.60 cu in

To convert answer into gallons.
(231 cubic inches per one gallon)

&nbsp24.617.60 cu in = 231 cu in/gal = 106.56 gal

Cone-Shaped Container

These are usually at the base of a cylindrical tank.
&nbspFormula: 1/3 pirth = V
&nbspUse 3.14 as the numerical equivalent of pi
Example:
&nbspr =20"; h=40":
&nbspl/?a x 3.14 x 400 x 40 = 16,746.66 cu in

To convert answer into gallons.
(231 cubic inches per one gallon)

28"

l
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&nbsp16,746.66 cu in + 231 cu in/gal = 72.49 gal

Trapezoid-Shaped Container

&nbspFormula: | xw + wix h=V
&nbsp2

Example:
&nbspl = 72"; w = 36"; w! = 20"; h = 36"

&nbsp72 x 36 +20 x 36 = 72,576 cu in
&nbsp2

To convert answer into gallons.
(231 cubic inches per one gallon)

&nbsp72,576 cu in + 231 cu in/gal = 314.18 gal
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APPENDIX
CONVERTING UNITS OF MEASUREMENT

Introduction

To convert units from one measure, such as gallons of water, o another measure, such as pounds of water, you will need to
multiply by a unity factor. A unity factor is an expression for the number one. Therefore, you are essentially multiplying by
one and not changing the value of the expression when multiplying by a unity factor. Only the units in which that value is
expressed are changed. The unity factor must be arranged so that the units you want to change from cancel out.

You will need to know certain equivalent units or conversion factors, such as | gallon of water = 8.33 Ib, to set up unity
factors. The unity factor is the fraction expressed as | gallon of water/8.33 Ib or 8.33 Ib/1 gallon of water. Both of these
fractions are exgressions of the value one. The units you want to convert out of, and the units you want to convert into.
determine which unity factor you use.

Example

Express 20 gallons of water in pounds. First, you need to set up the unity factor so that gallons cancel out.
20 eallonis* 8331 = 166.61b
W

Using cross-product cancellation, the gallons cancel out and you are left with pounds as the unit of measurement. Once you
have the desired units, you can arrive at the correct answer by performing the mathematics. In this example, 20 is multiplied
by 8.33 ib 10 get an answer of 166.6 Ib.

Conversion Factors

1of5 5/1G/QR 4-72 PN
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Weight
U.S. Customary Unit (Avoirdupois) U.S. Equivalents Metric Equivalents
One ounce 473.5 grains 28.35 grams
One pound 16 ounces; 7,000 grains 453.59 grams; 0.4536 kilograms

Volume or Capacity

U.S. Customary Unit U.S. Equivalents Metric Equivalents
Fluid ounce 1.804 cubic inches 29.573 milliliters
One pint 16 fluid ounces 0.473 liter

One quart 2 pints 0.946 liter

One gallon 4 quarts; 231 cubic inches 3.785 liters

One barrel 31 vgallons e

One cubic toot 1,728 cubic inches 0.628 cubic meter

Weight and Volume

Metric System U.S. Equivalents U.S. Customary Unit
One kilogram(Kg) 35.2 ounces 2.2 pounds

One gram 0.0022 pounds 0.035 ounce

One liter 1.06 quart 0.26 gallon
Temperature

To change from Fahrenheit (F) to Centigrade (C):
&nbspF = (9/5 C) + 32

To change from Centigrade (C) to Fahrenheit ’(F):
&nbspC = 5/9 (F - 32)

NOTE: For each 9° increase or decrease on a Fahrenheit thermometer the Celsius thermometer will increase or decrease 59,
Therefore. we have a 9 to 5 ratio or 9 + 5 = 1.8 (factor). To use 9/5. multiply by 1.8. To use 5/9. divide by 1.8.

Decimals and Percentages

To convert percent to decimal, divide by 100.
To convert decimal to percent, multiply by 100.

Converting Pounds and Ounces

1. Pounds to ounces.

L£71Q/0% 477 DRA
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Procedure
a. When pounds expression does not include a fraction.
&nbspMultiply pounds by the conversion factor 16 (16 ounces = 1 1b).
&nbspAnswer is in ounces.
b. When fraction is included in pounds.
&nbspConvert fraction portion to a decimal.
&nbspAdd whole number to the fraction.

&nbspMultiply pounds and decimal portion by the conversion factor 16 (16 oz =1
Ib).

&nbspAnswer is in ounces.
2. Ounces to pounds.
Procedure
Determine the number of ounces.
Divide the ounces by the conversion factor 16 (16 ounces = 1 1b).

Answer is in pounds.
3. Portions of a pound to ounces.

Procedure
Determine portion of a pound.
Convert fraction to a decimal.
Multiply decimal portion of a pound by the conversion factor 16 (16 oz = 1 Ib).

Answer is in ounces.
4. Ounces to pounds and fractions of a pound

Example
3.4 pounds
34x16=54.4
544 oz
3 V4 pounds
Va=1+4=25

3+.25=325

325x16=52

52 ounces

Example
36 ounces
36+16=2.25

2.25 pounds

Example
% pounds
3+4=75
JI5x16=12

12 ounces

hep://bbg.tamu.edu/ USDA handbook handbook _pg 109.hym,
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Procedure Example

Determine the weight. 16 Vs 0z

. . . Ya=1+4
Change fraction portion to a decimal. l+4=025
Add decimal portion of ounces to whole ounces. 16 +.25=16.250z
Divide total ounces by 16. : 1625 +16=1.015

. . . 015 = &nbspls
Convert decimal portion to a fraction. &nbsp! 000

&nbspl5 = &nbsp3
1000 &nbsp200

Reduce fraction to lowest common denominator.

Add fraction to total pounds. I+ &%E?;SSO =1 &%1%2;%%) 5

Answer in pounds and fraction of a pound. ! 8%‘@1;35?3)6 b
5. Decimal equivalent of ounces in pounds.

Ounces Decimal equivalent pounds

| .0625

2 125

3 .1875

4 23

5 3125

6 375

7 4375

8 S

9 .5625

10 625

[ 6875

12 75

13 8125

14 875

15 9375

16 &nbspl.0

Converting Metric Weights to U.S. Equivalents (Avoirdupois)

Most of the world outside the United States uses the Metric System and many companies in the U.S. are using scales that are
calibrated in grams instead of ounces.

I. Grams to Ounces.

Procedure Example
Determine the number of grams. 227 grams
Divide the grams by the conversion factor 28.35 (1 ounce = 28.35 grams). 227 - 28.35=8.0
Answer is in ounces. 8.0 ounces
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2. Kilograms to pounds.

Procedure Example
Determine the number of kilograms. 40 kg
Multiply the kilograms by the conversion factor 2.2 (1 Ib = 2.2 kg). 40 x 2.2 =88
Answer is in pounds. 88 pounds

Converting Fahrenheit to Celsius or Celsius to Fahrenheit

1. Fahrenheit to Celsius.

Example: Procedure:
C=(F320)+ 1.8 &nbspFormula

o .
1082 Fahrenheit » Determine Fahrenheit temperature in degrees.

e Subtract 329 from 108Y F.

108° F 320=76°F « Divide 76° by 1.8.
C=76~-18=422° . « Result is degrees Celsius equal to the known
C=4220° Fahrenheit degree temperature.

2. Celsius to Fahrenheit.

Example: Procedure:
F=Cx1.8+32° &nbspFormula
100 Celsius « Determine Ceisius temperature in degrees.
« Multiply 40° Celsius times 1.8.
- 400C x 1.8 =T20F o Add 72 and 32°.
F = 720 + 320 = |40 « Result is degrees Fahrenheit equal to the known Celsius
F= 1040 degree temperature.
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SYMBOLS
pi(Pi)=3.14 I = Length
&nbspd = Diameter w = Width
&nbspr = Radius h = Height
V = Volume

&nbspr? = Radius squared (r x r)
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SOLVING EQUATIONS THAT HAVE AN UNKNOWN VALUE

Introduction

This section gives a very simplified explanation of how to solve the basic equations used to determine the amount of
restricted ingredients permitted.

Methods
« Unknown Value is Part of the PPM Formula
To solve for an unknown value in the ppm equations shown in Chapter 3, pages 13-31 and Chapter 11, page 81, you
need to first restructure them so that the unknown value (») is on one side of the equation and all the known values are
on the other side of the equation.

Generic Model

To algebraically isolate an unknown value to one side of the equation and have all of the known values on the other,
you need to perform identical functions on both sides of the equation.

The following ppm formula will be used to illustrate the generic model.

Ib Restricted Ingredient (RI) x 1,000,000 = ppm
&nbsplb meat block

If all the values in the equation are known except the pounds of RI, you need to isolate pounds of Rl (which is 1) on
one side of the equation and solve for it.

n x_1,000.000 = ppm
&nbsplb meat block

In this instance, you'll want to move all your known values to the right side of the equation, leaving the » on the left

side where it is the numerator. First, move "1,000,000" and "Ib meat block" to the same side of the equation as ppm, by
multiplying both sides of the equation by "Ib mcat block”. This cancels "lb meat block” on the 7 side of the equation.

__Ihmenr ook x p_x 1,000,000 = ppm X b meat block
Ihmensbloek

n x 1,000,000 = ppm x Ib meat block

Next, to leave n by itself, divide both sides of the equation by "1.000.000". This cancels "1.000.000" on the 7 side of
the equation.

n_x1,680:000°= ppm_x Ib meat block
0888060 1,000,000

n = 1b meat block x ppm
&nbsp1,000,000

Now you can solve for n. This same procedure is used to isolate 7 to one side of any equation.

Example

In the equation on page 14. the maximum amount of sodium nitrite is the unknown and is represented by the » in the
equation:

n > 1,000,000 = 156 ppm
&nbsp500 Ib

In this instance, you'll want to move all your known values to the right side of the equation, leaving the » on the left

£/1Q/Q% A7A4 DA
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where it is the numerator. First, multiply both sides of the equation by 500. This cancels 500 ib from the n side of the
equation.

_580'% 5 x 1.000.000 = 156 x 500
T

n x 1,000,000 = 156 x 500
Next, divide each side of the equation by 1,000,000. This cancels 1,000,000 on the # side of the equation.

n_x.1,006:800°= 500 x 156
1,008,600~ 1,000,000

n=1500x 156
&nbsp 1,000,000

n=78.000
&nbsp1,000,000

n=.078
.078 Ib is the maximum amount of nitrite allowed.
Example
In the equation on page 20, the pounds of pickle is the unknown value and is represented by # in the equation:

&nbsp200 ppm = 1.75 x 0.25 x 1,000,000

n

We need to put # on one side of the equation all by itself in order to find out its value. Which side? The side on which
it will appear in the numerator. (Note that in the equation it is presently in the denominator.)

Numerator -> 200 = 1.75 x 0.25 x 1,000.000
&nbspDenominator -> 1 n

[You don't normally write the denominator when it's 1 - we just did here for illustration.]

To move r to the side where it will appear in the numerator, multiply both sides of the equation by /,. This cancels the
n on the side of the equation where it was.

2% 200 = 175 x 0.25 x 1,000,000 x4
1 o 1

nx200=1.75 x 0.25 x 1,000,000

We're not through though, because it must be alone before you can solve for its value. We need to transfer the 200
from the left side of the equation (where it is in the numerator) to the right side of the equation (where it will appear in
the denominator). Thus you must divide both sides of the equation by 200. This cancels 200 ppm on the # side of the
equation.

R 52080= 1,75 x 0.25 % 1,000,000
2007 200

n=1.75x0.25 x 1,000,000
&nbsp200

Now you can solve the equation for » and find the pounds of pickle that can be made.

n=437.500
&nbsp200

n=218751b

A minimum of 2187.5 pounds of pickle can be made.

Example

S/1Q/QR 4-94 PN



Appendaix: doiving rquauons tnat have an unknown Value http://bbg.tamu.edw/USDA/handbook/handbook _pgl13.hum;

3o0f6h

In the equation on page 21, the unknown is the maximum amount of sodium nitrite:

&nbsp200 ppm =n x 0.25 x 1,000,000
&nbsp1500

1500 x 200 = 7 x 0.25 x 1,000,000 %1500
PO 1 g

&nbsp1500 x 200 = n x 0.25 x 1,000,000

X -r

0.25 % 1,000,000 _025x.1000.060~

200 x 1500 =n
&nbsp0.25 x 1,000,000

300,000 =n
&nbsp250,000

&nbspl.2=n
1.2 pounds of sodium nitrite is permitted.
Example
In the equation on page 81, the unknown is the maximum percent pump:

&nbsp200 ppm = 1.75 x n x 1,000,000
&nbsp1500

1500 x 200 = 175 x 1t x 1,000,000 x 1560~
NS ey

&nbsp1500 x 200 = 1.75 < n x 1,000,000

1300 %200  =475% s x 1400000
175 x 1,000,000 435" 1;086:000

1500 x200 _ =n
&nbsp1.75 x 1,000,000

300,000 =n
&nbsp1,750,000

&nbsp0.1714 =n
Multiply .1714 by 100 to convert to a percent, and 17.14% is the maximum percent pump.

Practice solving similar equations by creating your own formulation problems. In a short time you should be solving
such problems easily.

« Unknown Value is Part of a Ratio or Proportion
The projected finished weight (PFW) or calculated finished weight in Chapter 14, pages 100 and 101. is determined by
applying the methods used for solving a ratio or proportion problem. Ratio or proportion problems are expressed as
equations that contain an unknown value.
Generic Model

When it is known that the weight of certain ingredients makes up a certain percentage of a product, you can find the
total weight (100%) of a product by using the following procedure.

m State the problem in the "if-then" form.

When a problem is stated in the "if-then” form. it is easily converted to an equation.

Example

£/1Q/QR 494 DN/
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Here is a problem:
85% of a product is 340 Ib. What is the total weight of the product?
Here is the same problem stated in the "if-then" form:
If 340 Ib is 85% of the product, then what would be the total weight (100%) of the product?
m Write the equation.
Let the letter nrepresent the word "what" in the above "if-then" problem statement and you have:

If 340 Ib is 85% of the product, then » would be the total weight (100%) of the product.

T'he equation is-simply :  340,= 3504,
€100 (100%)

m Cross multiply.

The first step in solving for  is to "cross multiply". "Cross multiply" means that you multiply the numerator of
each side of the equation by the denominator of the other side.

Example: Cross multiplying the above equation you get: 340 = .85
n  &nbspl.00

&nbsp340 x 1.00 = .85 x n
&nbspor 340 = .85n

m [solate » on one side of the equation

To algebraically isolate an unknown value to one side of the equation and have all of the known values on the
other, you need to perform identical functions on both sides of the equation. In this mnstance, you'll want to move

all your known values to the left cide of the equation, leaving the x on the right side. To leave n by itself, divide

both sides of the equation by .85. This cancels .85 on the » side of the equation.
340 - 255
85 e
&nbsp400 = n

1 340 1b is 85% of the product, then 400 1b would be the total weight (100%) of the product.

Example

Given the cooked sausage formula from page 100, determine whether or not the NFDM is in compliance with the
regulations.

4o0f6 5/19/98 474 PM
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Bologna Formula

Beef 250 1b

Pork 250 Ib
Water/Ice 70 1b

Rework (has NFDM. CSS and 50 Ib
disodium phosphate)

NFDM 18 1b

Corn Syrup Solids 151b

Salt 51b
Flavorings 41b
Disodium Phosphate 31b

Sodium Nitrate 10.75 oz
Sodium Erythorbate 4.00 oz
Sodium Nitrite &nbspl.25 oz
Total batch 666 1b

Targeted added water--10%

To set this problem up as a ratio or proportion problem, subtract the "like product" rework (i.e., product with the same
ingredients as in the new formula) from the batch weight.

&nbsp666 1b formula weight
- _&nbsp30 1b rework
&nbsp616 1b (100%)

Next, subtract the weight of the water or ice and other restricted ingredients (those with a limitation based on the PFW)
that are assumed to have been added in their maximum amounts and percentages from the total weight of the new
ingredients (100%).

&nbsp616 Ib New Ingredients 100.0%
- &nbsp70 Ib Water/ice &nbsp10.0%
&nbsp546 1b 90.0%
- &nbspl8 b NFDM &nbsp3.5%
&nhsp528 Ih 86.5%
- &nbspi5S b CSS - &nbsp2.0%
&nbsp513 1b 84.5%
- _ &nbsp3 Ib Phosphate &nbsp0.5%
&nbsp510 Ib 84.0%

At this point. you know that 84% of the finished product is 510 Ih. However, you da nat know the projected finished
weight or theoretical total weight of the compliant bologna product. To find the PFW, state the problem in the "if-then”
form:

If 510 Ib is 84% of the finished bologna product. then what would be the projected finished weight (100%) of the
bologna product?

Let n represent the word "what" in the "if-then" problem statement:

If 510 Ib is 84% of the finished bologna product, then » would be the projected finished weight (100%) of the bologna
product.

Write the equation for the "if-then" problem statement.

§1%= 34%
" 3100%
Change the percentages to decimals and cross multiply.

&nbsp510 = .84n

S/19/9R 4-24 PM
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To solve for n, divide both sides of the equation by .84.

s10=
34

&nbsp607.14 Ib = n (represents 100% of the compliant product)

To determine the maximum amount of NFDM allowed in the projected finished weight of the bologna, state the
problem in the "if-then" form. You know that NFDM is limited to 3.5% in the finished product. Therefore:

If 607.14 Ib represents 100% of the finished bologna product, then what would be the weight of 3.5%?
Let n represent the word "what" in the "if-then" problem statement:

1t 607.14 b represents 100% ot the finished bologna product, then #» would be the weight of 3.5%.
Write the equation for the "if-then" problem statement.

607.14 = 100%
n &nbsp3.5%

Change the percentages to decimals and cross multiply.
&nbsp607.14 x .035=n x|
&nbsp21.24 =n

The bologna product is in compliance because the maximum amount allowed is 21.24 Ib and only 18 Ib is being used.

@ Previous page Next page @
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ABBREVIATIONS AND GLOSSARY
ABBREVIATIONS

The following terms are used in their shortened form in this Handbook:

&nbspBHA Butylated Hydroxyanisole
&nbspBHT Butylated Hydroxytoluene
&nbspCS Com Syrup
&nbspCSS Corn Syrup Solids
&nbspFMIA Federal Meat Inspection Act
&nbspFSIS Ig gl?‘fiiciafety and Inspection
&nbspGDL Glucono delta-lactone
&nbspGS Glucose Syrup
&nbspISP Isolated Soy Protein
&nbspMPI Meat and Poultry Inspection
&nbspMS Malt Syrup
&nbspNFDM Non-Fat Dry Milk
&nbspPFF Protein Fat-Free
&nbspPFW Projected Finished Weight
&nbspPM Policy Memorandum
&nbspPPlA . Poultry Products Inspection Act
&nbspPPM Parts Per Million
&nbspR1 Restricted Ingredient
&nbspSAPP Sodium Acid Pyrophosphate
&nbspTBHQ Tertiary Butylhydroquinone
GLOSSARY

Actual Percent Pump. The amount (pounds) of a water-based or oil-based solution (curing, tenderizing, marinating, etc.)
pumped or injected into a piece of meat or poultry that is not held for a period of time and allowed to drain prior to being
further processed. This is expressed as a percentage of the weight of the meat or poultry before it is pumped with the
solution.

Additive. Anything added to a meat or poultry product other than meat, poultry, or meat and poultry byproducts.

Antioxidant. A substance that retards oxidation. Antioxidants are added to meat and poultry products to prevent oxidative
rancidity of fats.

Binder. An additive used to improve the binding properties of lean meat or poultry or meat and/or poultry mixtures. Binders
have strong affinity for water, therefore misusc of binders may causc the product (v be adulterated with excess water.

Brine Solution. An amount of water that contains salt either alone or with other ingredients; often referred to as a pickle.

Comminuted. Ground meat, poultry, meat byproducts, or poultry byproducts: finely comminuted meat, poultry, meat
byproducts or poultry byproducts are often referred to as emulsified.

Cover Pickle. A liquid brine. cure, or vinegar solution that covers submerged pieces of meat or poultry.

Cure. To add salt or salt brine and nitrite and/or nitrate, with or without sugar and other ingredients, to a meat or poultry
product.

CIININO A~ 4 Ny a
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Cured, Comminuted Products. Products consisting of coarsely or finely ground meat and/or poultry and cure ingredients
mixed together (bologna, turkey salami, pepperoni, pepper loaf, etc.).

Cured, Dry Products. Products that have dry or powdered cure ingredients directly applied to the surface of the meat or
poultry (ham, pork shoulder, pork belly, etc.).

Cured, Pickled Products. Products that are pumped or massaged with, or immersed in, a pickle solution of cure ingredients
(ham, corned beef, poultry breasts, etc.).

Dry Salt Cured Products. Products that have had a pickle solution of cure ingredients directly pumped into the muscle
tissue (not through the circulatory system) before having the dry or powdered cure ingredients applied to the surface of the
meat or poultry. .

The meat and poultry may not be immersed in the pickle solution. To facilitate the penetration of salt, the meat or poultry
may be momentarily moistened just before being covered with the dry curing ingredients.

Effective Percent Pump. The weight gained (expressed as a percent) by the meat or poultry after draining for a specified
amount of time (up to a maximum of 30 minutes), and represents the amount of reactive solution that remains in the product.

Any reactive ingredients (nitrites, phosphates, enzymes, etc_.) in the solution are thought to remain in solution during the 30
minutes after pumping, rather than reacting immediately with the meat or poultry protein. Therefore, using the effective
percent pump in calculations more accurately reflects the ingoing amount of ingredients.

Extender. An additive that increases the weight and changes the texture of meat and poultry products, e.g.. cereal, starches,
etc.

Finished Weight, Finished Product Weight, or Weight of the End Product. All these terms refer to the weight of the
product after processing.

The finished product (after processing) cduld be a cooked, ready-to-cat turkey breast or could be a raw, ready-to-cook corned
beef brisket, depending up the processing procedures performed at the establishment and the form in which the products are
packaged and labeled for sale.

Unlike the green weight, which is the weight of the meat and/or pouitry only, the finished weight is the weight of the meat
and/or poultry plus the weight of any ingredients added during processing, minus the actual shrink.

Formulated Weight, Weight of the Formulation, or Batch Weight. The total weight of all the ingredients of a product
afier it is formulated, including pumping and draining, if relevant.

For cured or uncured comminuted products, the formulated weight would be the weight of the meat and/or poultry plus the
weight of all the ingoing ingredients.

For products that have been treated with a water-based or oil-based solution (curing, tenderizing. marinating, etc.). the
formulated weight would be the weight of the meat and/or poultry plus the weight of the solution's ingredients at a specified
percent pump or pick-up.

Product formulation may be found on the label approval transmittal form or in the establishment's formulation records. For
uncooked products, formulated weight and finished weight may be identical.

Green Weight. The weight of the meat and/or poultry (ham, breast, belly, beef or pork trim for sausage, etc.) prior to
processing (grinding, pumping, breading, cooking, drying, etc.). Nothing has been added or removed from the meat and/or

poultry.

In section 319.107 of the regulations, the term fresh, as in "... weight of the fresh uncured pork bellies ...", means the same as
"green weight" because it is referring to bellies that are unprocessed.

Ingoing Amount. The amount of an ingredient added to a product when the product is being formulated. The green weight
of the meat and/or poultry is an ingoing amount.

Meat. The part of the muscle of any cattle, sheep, swine, or goat that is skeletal or that is found in the tongue, in the
diaphragm, in the heart, or in the esophagus with or without the accompanying and overlying fat, and the portions of bone,
skin, sinew, nerve, and blood vessels which normally accompany the muscle tissue and which are not separated from it in the
process of dressing. It does not include the muscle found in the lips, snouts, or ears.

Meat Block. A packing plant term that represents the total of the green weights of the meat and/or poultry and/or
meat/poultry byproducts used in the formulation of a product.

Meat Byproduct. Any part capable of use as human food, other than meat, which has been derived from one or more cattle,
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sheep, swine, or goats.

Meat Food Product. Any article capable of use as human food which is made wholly or in part from any meat or other
portion of the carcass of any cattle, sheep, swine , or goats, except such articles as organotherapeutic substances, meat juice,
meat extract, and the like, which are only for medicinal purposes.

Overhauling. The process of transferring meat or poultry from one curing vat to another and then pouring the original
curing solution over the meat or poultry when 1t 1s in the second vat. This process insures a more uniform cure by mixing the
curing solution and exposing individual pieces to the curing solution at a different location in the curing vat.

Percent Gain. The weight gained by a meat or poultry cut or product resulting from the application of a water-based or
oil-based solution. This is expressed as a percentage of the meat or poultry cut or product before the solution was applied.

Percent Pick-up. The amount (pounds) of a water-based or oil-based solution (curing, tenderizing, marinating, etc.)
absorbed_by an immc_arsed piece of meat or poultry. This is expressed as a percentage of the weight of the meat and poultry
before it is treated with the solution.

Percent Pump. The amount (pounds) of a water-based or oil-based solution (curing, tenderizing, marinating, etc.) pumped
or injected into a piece of meat or poultry. This is expressed as a percentage of the weight of the meat or poultry before it is
pumped with the solution.

Most pumped meat and poultry products are purposely held for a period of time, and allowed to drain prior to being further
processed. When pumped products are drained, restricted ingredient calculations should be made using the effective pump

rather than the actual pump. The drain time is not mandatory, so for products that are pumped, stuffed, and cooked in a
continuous process, the actual percent pump should be used in calculations.

Phosphate. An additive used to increase the water-retaining capacity of meat and poultry tissue. Misuse of phosphate
solutions may cause the product to be adulterated with excess water.

Pickle. Any brine, cure, vinegar or spice solution used to preserve or flavor food.
Poultry. Any domesticated bird (chicken, turkeys, ducks, geese, or guineas), whether live or dead.
Poultry Food Product. Any product capable of use as human food which is made in part from any poultry carcass or part.

Poultry Product. Any poultry carcass or part or any product which is made wholly or in part from any poultry carcass or
part.

Projected Finished Weight (PFW) or Calculated Finished Weight. The calculated weight a product is expected to have
after it is processed. Projected finished weight may be calculated for either raw or cooked products.

For a raw comminuted product with a water limitation, the PFW would be the formulated weight minus the weight of the
water in the formula and its targeted percentage in the finished product, and minus the weight and percentage limitation of
each restricted ingredient (with a limitation based on the PFW), divided by the percentage of the formula weight remaining
after all the aforementioned deductions have been made.

For a raw comminuted product without a water limitation, the PFW would be the formulated weight minus the weight and
percentage limitation of each restricted ingredient (with a limitation based on the PFW), divided by the percentage of the
formula weight remaining after the aforementioned deductions have been made.

For a cooked comminuted product, the PFW would be the formulated weight, minus the expected shrink.

Protein Fat-Free (PFF). The meat protein content (inherent in the raw, unprocessed pork cut) expressed as a percentage of
the nonfat portion of the finished weight.

Proteolytic. A term used to describe substances, usually enzymes, that attack or digest complex proteins, resulting in simpler
proteins or amino acids.

Pump. To inject a solution (curing, tenderizing, etc.), either intramuscularly or intra-arterially into a cut of meat or poultry.
Restricted Ingredient. A product component that:

m Must be used in some required amount or percentage when the product is formulated or be in the finished product in
some required amount or percentage: or

m May be added to a product when the product is formulated or be a component of the finished product in an amount no
greater than a specified maximum amount or percentage: and/or

m [n addition to quantitative limits, may be subject to certain use conditions.
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m May be prohibited from use in certain products.

Rework. Any fully or partially processed product rerouted for reasons other than unwholesomeness or adulteration and
intended for inclusion in cooked sausages, loaves, and similar products.

Shrinkage. The weight lost by a meat or poultry product during cooking, cooling, drying and storing.

Standard of Identity. The minimum requirements (cut, ingredients, processing, etc.) for meat or poultry food product to be
identified or labeled with an established or acceptable name.

Synergist. A substance, that when used with another has a better effect than if each one was used alone.
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Antioxidants, 2, 5, 53-57, 92, 124
added to products as part of a mixture, 54, 55-57
defined, 124
mdmdually added to products, 54-55
permitted amounts, 33-54
purpose, 53
weight bases for calculation, 53-54
Ascorbic Acid
maximum amount allowed, §, 35
replacement of, 37
momtormg mgomg nitrite and cure accelerator
compliance, 29-31
nitrite and cure accelerator limits for pumped,
massaged, immersion cured, and dry cured rind-off,

nitrite and cure accelerator limits for pumped,
massaged, immersion cured, and dry cured rind-on,
28
required shrinkage for bits, 85
required yield for bits, 88
Beef Cheek Meat
used in ground beef, hamburger, and fabricated
steake SR-50
Binders, 2-3, ]O 42-47 49, 84, 100, 102
defined. 125
permined amounts, 10, 42-43
purpose, 42
used in comminuted meat products, 43-46
used in pickle-cured meat products, 46-47
weight base for calculation, 42
with different maximum limits used in combination,
45-46
Breadmg,__ 97-99, 126
maximum amount allowed, 97
calculating the amount of, 98-99
Brine, 46, 96, , 128
defined, 125
calculating concentration, 96
Calculated Flmshed Weight, 100-102, 119

defined. 128
determining, 100-102
Citric Acid

used to replace cure accelerators, 37
Conversion Factors

weight, 109-110

volume, 110

temperature, 110
Corned Beef Hash

meat requirements for, 62-63

maximum amount allowed 10 48-49

purpose. 48

used in combination with corn syrup solids. 31-52
Corn Syrup Solids

maximum amount allowed. 48

used in combmauon with corn syrup, 51
Cure Accelerators, 2, 8-9, 11, 34-37, 80

Marinating
permitted solution ple up, 77
Meat Requirements
ggr ggoked or fresh meat under product standards,
Nitrate, Sodium and Potassium
amounts permitted based on curing method, 7
gﬁeg 2m cured, omminuted, pickled, and dry products\
used with nitrite in a single curing method, 32
used with nitrite in more than one curing method, 3 33
weight base for calculation, 3. 11
Nitrite, Sodium and Potassium
amounts permitted based on curing method, 7, 12
in curing compounds or mixes, 15-19
rlnzmunum ingoing limit for spemﬁc cured products,
used in bacon, 27-31
used in cured, comminuted products, 12-19
used in cured, dry products, 24-27
used with nitrate in a single curing method, 31-32
used with nitrate in more than one curing method,
32-33
weight base for calculation,
Parts Per Million
conversion to, 6-10
Pearson Square
used to verify fat content at the time of formulation,

93-95 95

1

N
3
AR S

deﬁned 127

permitted amounts, 9, 38-39

used in comminuted products, 39-40

used in pickled products 41

determmmg the percent of 78-80
Poultry Product

defined. 128

maximum allowed in cooked sausage products, 61-62
Projected Finished Weight.

defined, 128

determining, 100-102

used as a base for calculation, 39-40, 43-45, 49-51.
Proteinaceous Ingredients

determining percent in cooked sausage products,

102-105

types, 103
Protein Fat Free

adjusting for use when a cured pork product with a

qualifying statement is used in a standardized

product, 70-71

defined. 69, 128

determining the minimum percentage, 69-70
Proteolytic Enzymes

defined. 128

maximum amount of gain after application of. 76
Pump

defined, 128
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permitted amounts, 8-9, 34-35
purpose, 34
replacement of, 37
used in comminuted products, 35-36
used in pickled products, 36-37
weight base for calculation, 34
Curing
agents, 11-33
compounds/mixes, 15-19
methods, 12
solutions, 76-77
Establishment Management
responsibilities of, 4
Equations
solving, 115-123
Erythorbic Acid
" maximum amount allowed, §, 35
replacement of, 37
Extenders, 3, 10, 42-47, 49, 84, 96-97, 126
defined, 126
permitted amounts, 10, 42-43
purpose, 42
used in comminuted meat products, 43-46
used in pickle-cured meat products, 46-47
weight base for calculation, 42
with different maximum limits used in combination,
45-46
Fat
determining percentage in a comminuted product
formula, 92-93
Pearson square method to formulate
products with fat limitations, 93-95
Flavorings, 2, 10, 48-52, 100, 102
permitted amounts, 48-49
....... A0
ui P\Jb\u, :_2
gsed in comminuted meat products, 49-52
weight base for calculation, 48
Formula
adding ham shank meat tu chopped ham products,
59-60
determining percentage of fat, 92-93
determining percentage of ingredients, 91
liquid cures used in comminuted products, 18
70/30 labeling provision, 105-106
use of beef cheek meat in ground beef, hamburger
and fabricated steaks, 58-59
Fumaric Acid
maximum amount allowed, 8, 35
Gain, 31, 46-47, 72, 76-84
determining maximum amount of gain, 83
determining percent of, 78-80
used to find green weight when the percent is known,
83-84
Glucono Delta-Lactone
maximum amount allowed, 9, 35
Green Weight
defined. 126
finding. 83-84
Ground Beef/Hamburger
use of beef cheek meat in, 58-59
Hams, Pork
adding ham shank meat to chopped ham products,
59-60
Inspection Personnel
responsibilities of, 4-5
Isolated Soy Protein
maximum amount allowed, 10, 42
used in combination with other binders, 45-46
Labeling, 2, 48, 69, 72-75, 97, 105-106

hup://bbg.tamu.edw/USDA/handbook/handbook_pg130.html

determining the effective percent of, 78
determining maximum percent of, 80-82
Pump Weight
used in determining percent of gain, 78
used in determining the "X" value in X% of weight is
added ingredients statement, 73-74
used to find a product's yield, 88-89
used to find green weight, 83-84
Restricted Ingredients
calculation policies, 2
defined, 129
weight bases for calculation, 3-4
Sausage
gclet%rzmining the amount of poultry product in cooked,
determining the amount of proteinaceous ingredients
in cooked, 102-105
Shrinkage
defined, 129
determining a product's required, 85-86
determining cook/chill, 86-87
products with specific requirements, 85
Sodium Acid Pyrophosphate
maximum amount allowed, 9, 35
Sodium Ascorbate
maximum amount allowed, 8, 35
replacement of, 37
required amount in pumped bacon, 28
Sodium Caseinate
maximum amount allowed, 10, 42
used in combination with other binders, 45-46
Sodium Citrate
used to replace cure accelerators, 37
Sodium Erythorbate
maximum amount aliowed, 8, 35
replacement of, 37
required amount in pumped bacon, 28
Spaghetti and Meatballs with Tomato Sauce
meat requirements of, 63-64
Solutions
added above regulatory limits, 72-75
curing, 76-77
marinating/basting, 77
miscellaneous, 77
pickle, 7-9, 19-23, 29-30, 36-37, 41, 46, 80-82
tenderizing, 77

Sorbitol

maximum amount allowed, 10, 49
Standards of identity

defined, 1, 129

purpose, 1
Synergists

defined, 129

used with antioxidants, 54
Temperature

Fahrenheit and Celsius conversion, 114

Units of Measurement
converting, 109-113

Volume of Containers
computing, 107-108

Water
liquid cures used in comminuted products, 18
solutions, 76-77

Yield, 42, 46-47, 68-69, 79, 87-90, 105
determining a product's required, 88-90
products with specific requirements, 88
used to determine the amount of Group 2
protein-contributing ingredients in cooked sausage,
105
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70/30 provision, 105-106
"X% water" or "X% of weight is added ingredients",
72-75

htp://bbg.tamu.edu/USDA/handbook/handbook_pg130.htmi

used to determine the % binder in a cured meat
product, 46-47
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4/29/98 DROCK
Koch Supplies Inc
MR.BILL COLEMAN ( ) Quote - DPR/42998
SAME Total - $154,623.00
€5 EAST INDIA ROW Salesrep - HOUSE ACCOUNT
BOSTON MA 02110 Refernce - BUFFALO MEAT
Terms - (N) 30% DOWN,60% PRE-DEL,10% NET30

OLy Item _ Price Extended

1 320157 KLE-200 2-TRUCK SMOKEHOUSE 43,688.00 43,688.00

1 350370 KLE MMP CONTROL PANEL (MICR | 6,495.00 6,495.00

1 320254  NATURAL SMOKER F/KLE-2/300 7,995.00 7,995.00

ag 320288 KLE-100 JERKY SHELF,1/2" CT 138.50 6,648.00

6 320370 KLE 10 STATION NESTING TRUC 1,7395.00 10,770.00

1 350003 GP3 1-TRK SMOKEHOUSE,3PHASE 14,995.00 14,995.00

1 570155 KVF-55 VAC. STUFFER 44,995.00 44,995.00

1 291980 KFM-110 MIXER, 208V,3PHASE 6,295.00 6,295.00

1 281935 KS-35 SS BOWL CUTTER,220/3/ 11,895.00 11,995.00

1 350010 GP-3 4-STATION SMOKETRUCK 747 .00 747 .00






