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PLEASE NOTE: THE FOLLOWING PAGES WERE TREATED 

AS A UNIT IN THE ORIGINAL DOCUMENT .



NOTICE OF PROPOSED CHANGES IN THE REGULATIONS OF 
THE DEPARTMENTS OF NATURAL RESOURCES, 

ENVIRONMENTAL CONSERVATION AND FISH AND GAME; 
THE BOARDS OF FISHERIES AND GAME AND THE 

ALASKA COASTAL POLICY COUNCIL

Notice is hereby given that the Departments of 
Natural R e s o u r c e s , Environmental Conservation and Fish and 
Game; the. Alaska Coastal Policy Council, and Boards of 
Fisheries and Game, under the authority vested by AS 16.05.- 
020(1) and (3); AS 16.05.050; AS 16.05.251; AS 16.05.255;
AS 16.05.270; AS 16.05.050-060; AS 16.20.120; AS 16.20.240;
AS 38.05.020(b)(1); AS 44.19.893; AS 44.19.894; AS 46.03.- 
020(10); AS 46.40.040 and AS 46.40.200, propose to jointly 
adopt regulations in a new Title 22 of the Alaska A d m i n i s­
trative Code ("Interagency Regulat i o n s " ) , and to amend 6 AAC 
80, to implement and make specific the abovc?-cited statutes 
as follows:

(1) Adoption of 22 AAC 10, which wo u l d  designate 
most permits issued by the above entities for construction 
or operation of a facility as either "Class I" or "Class II" 
permits, and would require that Class I permits be issued in 
30 days and Class II permits be issued in 65 days. These 
deadlines may be exf.tr ded if:

(a) a project involves complex issues 
requiring additional time for review;

(b) a public hearing is held;

(c) the agency and the applicant mutually 
agree in writing to a more lengthy review period;

(d) the deciding agency processes the 
application jointly with a federal agency.

The regulations of each agency a.d board will specify whether 
each particular permit will be a Class I or Class II permit, 
and the applicable regulations in 22 AAC 10 will then apply.



The following list sets forth the proposed classification of 
permits for each agency:

F o r m e r l y :

Div. of P a r k s :

- Assembly Permit
- Disturbance of Natural Materials
- Field Archaeology Permit
- State Park Use Permit
- Access Route Permit
- Special Events Permit
- Special Land Use Permit
- Non-compatible Use Permit

Div. of Forest, Land & Water Management

- Right of Way Permit
- Special Land Use Permit
- Tideland Permit
- Personal Use Permit
- Trapping Cabin Permit
- Miscellaneous Land Use Permit 
- S t o c k  Driveways Permit
- Grazing Permit

2. Burning Permit

3. Temporary Water Use Permit

A. Plan of Operations Review Outside 
Coastal Area of the State.

*/ However, p ubli c n otice w i l l  not be p r o v i d e d  unless 
required by federal law in o r d e r  to obtain a b i n d i n g  coastal 
m a n a g e m e n t  c o nsi stency determination.

CLASS I CLASS II

Department of Natural Resources

1. General Land Use Permit 
(AS 38.05.330)

1. Plan of Operations
Review Within Coasts 1 
Area of the State. */
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Department of Fish and Game, and Boards of Fisheries and Game

CLASS I CLASS II

1. Habitat Protection Permit None

F o r merly:

- Anadromous Stream Permit
- Fish Passage Permit
- Critical Habitat Permit
- Refuge Permit
- Sanctuary Permit

Alaska Coastal Policy Council (as a d ministered by the Division 
of Policy Development and Planning)

1. When made by the division, 
coastal management consis­
tency determinations on 
direct state and federal 
activities involving less 
complex matters

1. W h e n  made by the division, 
coastal management consis­
tency determinations 
involving
A. private applicants; and
B. direct state and 

federal activities 
involving more complex 
m a t t e r s .

Department of Environmental Conservation

1. Air Quality Control Permit
to Operate AS 46.03.020

2. Air Quality Control Permit
to Open Burn AS 46.03.020

3. Permit to Interfere wirh
Salmon Spawning Streams 
and Waters AS 16.10.010

1. Variance to Air Quality
Standards AS 46.03.170

2. Solid Was t e  Management
Permit AS 46.03 100

3. Short T e r m  Variance
(Water Quality Standards) 
AS 46.03.020

4. Plan Review of Sewage
Treatment Works 
a S  46.03.020

5. Subdivision Plan Review
18 AAC 72.065

6. Surface Oiling Permit
AS 46 03.020

4. Waste Disposal Permit
AS 46.03.020

5. 401 Certification
Certification of Reasonable 
As s u r a n c e  AS 46.03.020

6. Oil Discharge Permit for
Scientific Purposes 
AS 46.03.020
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V

7. Plan Review of Public
Water Systems AS 46.03.020

8. Seafood Processing Plant

9. Milk, Milk Products,
Process

10. Slaughterhouse Operation

11. Food Service

12. Swimming Pool Plan Approval

**7. Oil Di s c h a r g e  Contingency 
Plans AS 46.04.030

**S. Proof of F i n ancial R e s p o n­
sibility AS 46.04.040

9. Permit to Ap p l y  Pesticides 
AS 46.03.020

The procedures governing issuance of Class I permits do not 
require public notice, and require interagency rev i e w  only on 
an informal basis and only when coastal management issues are 
involved; Class II permits, however, do require public notice 
and interagency review. Public hearings may be held on either 
clasc of permits if required by law or if the agency determines 
that good cause exists. Articulation of the basis of the 
decision must be provided at the time of issuance for Class II 
permits, and in the event of appeal for Class I permits.

In addition, the proposed uniform procedures define 
the rights of the applicant and the public, and the procedural 
protections available. These Include: (1) deadlines for
request of additional information from the applicant, for 
receipt of comments by agencies and the public, and for appeal 
of permit decisions; (2) maintenance of a rec o r d  file for each 
permit application which for Class II permits w i l l  include a 
record of all communications between the state and persons 
not employed by the state; the contents of the record file 
shall be public information unless required by law to be 
confidential; /3) provision for interested parties to keep 
informed and re..a n actively involved throughout the permit 
review and appear processes; (4) assignment of "great 
weight" to comments from state agencies in their primary 
areas of expertise. In addition, rpj. licants and persons 
directly and adversely affected by a permit decision have 
the right to appeal. However, this appeal right is conditioned 
upon raising a material issue, and the appellant must have 
raised his issues on appeal at available stages in the 
decision-making process. The proposed regulations establish 
two types of appeal: a "Class A" informal appeal, and a

** Public notice will not be provided.
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"Class B" appeal involv ing m o r e  f o r m a l  a d j u d i c a t o r y  procedures. 
The regulations of each a gen cy w i l l  s p e c i f y  w h i c h  class of 
appeal applies to a p a r t i c u l a r  p e r m i t  decision, and a Class 
A  appeal m a y  be taken ev en if a Class B a ppe al is available.

Finally, the p r o p o s e d  r e g u l a t i o n s  s u b s t a n t i a l l y  
change the coastal m a n a g e m e n t  d e c i s i o n  m a k i n g  proces s of the 
state. U n d e r  e x i stin g r e g u l a t i o n s ,  the state is r e q u i r e d  to 
ensure that state actions, i n c l u d i n g  .permit and licence 
decisions, are consistent w i t h  the state's c o asta l m a n a g e m e n t  
program. The p r o p o s e d  r e g u l a t i o n s  e s t a b l i s h  a p r o c e s s  for 
arriving at a single, c o n c l u s i v e  c o n s i s t e n c y  d e t e r m i n a t i o n  
for most activities b y  d i v i d i n g  r e s p o n s i b i l i t y  for c o asta l 
management decisions among the a g e n c i e s  on the f o l l o w i n g  
basi.s:

(a) D i v ision  of P o l i c y  D e v e l o p m e n t  and P l a n a i n g

W h e n  an a c t i v i t y  r e q uires p r e p a r a t i o n  of an 
e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  by the federal 
government, or w h e n  it occurs on the O C S , the 
c o n s i s t e n c y  d e t e r m i n a t i o n  w i l l  be made by the 
Di v i s i o n  of P o l i c y  D e v e l o p m e n t  and Planning.

(b) Department of Natural Resources

Except when (a) applies, ..hen an activity 
requires the disposal of state land or an 
interest in state land, consistency determina­
tions will be made by the Department of 
Natural Resources as part of its existing 
responsibility to determine that the disposal 
is in the "best interests" of the state. 
Consistency determinations relating to "plans 
of operation" w i l l  also be made by BNR.

(c) Department of Environmental Conservation

For activities occurring in the coastal area 
which require neither an E I S , a land disposal, 
nor a plan of operations, the consistency 
determination will be made by the Department 
of Environmental Conservation as part of any 
necessary "Section 401" determination under 
the federal Clean Wa t e r  Act.
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(2) 6 AAC 80.900(20) is proposed to be amended to
change the definition of "feasible and prudent" to conform 
to that phrase's meaning in sec. 4(f) of the Department of 
Transportation Act of 1966 (49 U.S.C. § 1653(f)).

These regulations are comprehensive and complex, 
and this summary attempts to highlight only their major 
points. A longer executive summary has b e e n  prepared.
Persons interested in natural resource permit reform are 
strongly encouraged to obtain a copy of the longer summary 
and the regulations from:

Alaska Department of Law 
Attn: Special Assistant Attorney

General Jon K. Tillinghast 
Pouch K, State Capitoi 
Juneau, Alaska 99811

These regulations are a major component of Governor 
Hammond's permit reform project, the goals of which are to 
unify, simplify, expedite and make fairer state natural 
resource decision-making. Suggestions other than those 
proposed in the regulations are ncouraged. Specifically, 
interested persons are urged to comment upon the question of 
whether state agency comments on pending federal permits 
should be made solely by the same agency delegated coastal 
management responsibilities in the regulations. This is an 
issue which may be resolved in the final regulations.

Written comments on the regulations may be submitted 
to the Alaska Department of Law at the above address at any 
time prior to February 27, 1981. Notice is also given that 
any person interested may present oral or written statements 
or arguments relevant to the action proposed at hearings to 
be held at the following times and places:

FAIRBANKS - time: 7:00 P.M. to 10:00 P.M.

place: Chamber of Commerce Log Cabin
Basement meet i n g  room 
555 1st Avenue

date: February 4, 1981

ANCHORAGE - time: 7:00 P.M. to 10:00 P.M.

place: Municipal Offices - Assembly Hall
3500 East Tudor Road

date: February 6, 1981
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notice adopt the proposals in a manner consistent with the 
scope of this notice, or may decide to take no action on 
them. ^

R o S e r t E .  LeResche 
Commi ss i oner
Depat^tmfent _0f Natural Resources

DATE
Efhsi: W. M u etier 
Coinmiss ioner
Department of Environmental 
Cons^rVcition ^  /\

DATE
Ronald 0 . Kkoog / T
Commissioner
Department of Fish and Game 
and on behalf of the Boards 
of Fisheries and Game

DATE
Murray Walsh^Ton behalf oi 
the Alaska/praastal Policy 
Counci 1

JUNEAU - time: 7:00 P.M. to 10:00 P.M.

place: City Borough Council Chambers

date: February 9, 1981

It is estimated that this action w i l l  require 
increased appropriations as follows: FY 1980--81 $79,000.00;-
FY 1981-82 $302,000.00

The above agencies, boards and council, upon their 
own motion or at the instance of any interested persons, may 
at any time after February 27, 1981 and without further
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UNIFORM PROCEDURAL REGULATIONS 
EXECUTIVE SUMMARY

A. Intent and Background of Regulations

The purpose of this executive summary is to describe 
the background and intent of the uniform procedural regula­
tions (22 AAC 10) for which public notice of proposed adoption 
was jointly issued by four state agencies on January 9,
1980. This summary will also briefly discuss major areas of 
concern which have emerged with respect to the regulations.

These regulations are the product of a permit 
reform project established by Governor Hammond on June 17, 
1980, and are intended to achieve these primary goals:

1, Establishment of the shortest feasible deadline for 
the issuance of state permits for natural resource 
d evel o p m e n t .

The regulations provide that the departments of 
Natural Resources, Fish and Game and Environmental Conserva­
tion, and the Division of Policy Development and Planning 
within the Office of the Governor, referred to in the regu l a­
tions as "resource agencies," must classify their permits as 
either a "Class I" or "Class II" permit. The regulations 
provide that Class I permits must be issued within thirty 
days of receipt of a completed application. Class II permits 
must be issued within sixty-five days. The published informa­
tive summary of the regulations contains the agencies' 
proposed classifications. The regulations provide for 
extensions of these deadlines in certain limited cases. As 
part B of this summary discusses, the regulations attempt to 
provide sufficient safeguards to insure that an extension 
will only be given when it is absolutely necessary.

2. E stablish uniform permit p r o c e d u r e s .
*

Currently, permit and appeal procedures vary 
dramatically not only between, but within state agencies. 
Uniform permit procedures make it far easier for applicants, 
and the public in general, to do business with state g c v e m -  
ment. If adopted, these regulations would supplant all 
procedural material contained in the *egulations of the 
particular agancies involved, and a host of administrative 
orders, interagency agreements, and informal and written 
understandings. The Class II procedures, the most complex



in Che regulations, replace this voluminous m i s h - m a s h  with 
a scant 1 1/2 pages of u n i form regulations. The regulations 
of each agency will state the permit requirement; describe 
the substantive criteria under which that permit wilj be 
granted, and will classify the permit. The regulations in 
proposed 22 AAC 10 will govern administrative proceedings 
for that permit.

3. Explicitly defin e the rights of the applicant, and
other persons in the permitting process

Currently, some state agencies have no procedural 
regulations governing the issuance of their various permits. 
Other requirements which may significantly affect the outcome 
of the permit application are found in administrative orders, 
interagency agreements and other documents and understandings 
not contained in the administrative code. Sometimes, procedural 
protections are left to agency "discretion". This approach 
causes two problems. First, it arguably contravenes the 
Alaska Administrative Procedure Act which provides, in AS 44.- 
62.640(2), that all rules of general applicability should be 
contained in regulations. Second, it promotes misunderstanding 
between the agency and the public, and in the long run, 
threatens unnecessary litigation. The proposed regulations 
attempt to explicitly define the rights of all the parties 
while avoiding unnecessary procedural burdens.

4. Streamlining the states coastal management decision
making p r o c e s s.

Under existing regulations (6 AAC 80.010(b)) 
implementing the state's Coastal Management Act (AS 46.40), 
before a state agency may issue a permit for an activity in 
the coastal area, it must determine that the activity is 
"consistent" w i t h  the state coastal management standards 
found in 6 AAC 80. Additionally, under sec. 307(c) of the 
federal Coastal Zone Management Act (16 U.S.C. § 1456), 
federal agencies must obtain a "consistency determination" 
from the state before federal permits or licenses in the 
coastal area may be issued. The state's requirement (6 AAC 
80.010(b)) is intended to implement AS 46.40.200, w h i c h  
seeks to insure that state actions, including permit and 
license decisions, will be consistent with the state's 
coastal management program. The approach taken in 6 AAC 
80.010(b), however, has created both unnecessary duplication 
and the potential for inconsistent state positions on a p r o­
ject. If an activity needs four state permits, for example,
6 AAC 80.010(b) requires each of the four state agencies to 
make "consistency determinations" in the course of its
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permit proceeding. There is little reason for one frnding 
to be made four times. Moreover, under current procedures, 
the state will make a fifth consistency determination when a 
federal agency issuing a permit seeks state certification 
under sec. 307(c) of the federal act. Compounding this 
unwarranted duplication is the fact that these multiple 
consistency determinations need not agree. In October,
1980, the Alaska Coastal Policy Council, by resolution, 
requested the administration to devise an approach whereby 
one determination, for both state and federal law purposes, 
would be made on a project, with that determination being 
made, to the extent feasible, wit h i n  existing permitting 
processes. Article 5 of the proposed regulations contains 
the administration's proposal. That proposal allocates 
responsibility for making "one time" consistency determinations 
in the following manner:

a. When an activity is of such significance as 
to require the preparation of an environmental impact 
statement by the federal government, a consistency 
determination should be made by the governor's office. 
Accordingly, responsibility in these cases would be 
vested with the Division of Policy Development and 
Planning. This is a narrow sphere of responsibility.

b. Under existing law, the Department of Natural 
Resources cannot dispose of an interest in state land 
until it finds that the disposal wo u l d  be in the "best 
interests" of the state. AS 3 8 . 0 5 . 0 3 5 (a)(14). The 
coastal management standards are essentially a subset 
of the many factors which as a whole constitute the 
"public interest". Thus, as a matter of law and p r a c t i­
cality, it seems most logical, except in cases involving 
EIS preparation, to vest "consistency determination" 
responsibility for state land decisions exclusively in 
the Department of Natural Resources. Moreover, after 
many disposals, particularly for oil and gas leases,
the Department of Natural Resources will require a 
"plan of operations" tc be approved by the department.
To provide continuity in this regard, the regulations 
provj.de that the consistency determination on activities 
authorized in that plan will also be done by DNR.

c. There are a wide range of activities occurring 
in the coastal area which neither require the preparation 
of an environmental impact statement, nor are authorized 
by a state land disposal or plan of operations. The 
primary impact which these activities will have on the
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coastal area is often related to water quality, and 
those water quality impacts must normally be permitted 
by either the Environmental Protection Age n c y  or the 
Army Corps of Engineers under the federal Clean Water 
Act. Section 401 of that act requires that the D e p a r t­
ment of Environmental Conservation "certify" that the 
issuance of that federal license or permit w i l l  not 
violate state water quality standards. By vesting 
coastal management consistency determination authority 
for this large residual of activities in the Department 
of Environmental Conservation, the regulations will 
allow that determination to be made within the already 
necessary "sec. 401" process, and by the agency with 
the primary expertise over the probable p r i mary impact 
of that activity.

An example of the functioning of the a d m i n i s t r a t i o n 's 
proposal might be helpful. When the Department of Natural 
Resources considers holding an offshore oil and gas lease sale, 
that agency will make the only determination as to w h e t h e r  
the sale is consistent with the state standards. W h e n  a s u c cess­
ful lessee seeks to construct an offshore exploratory well, 
it will apply to the Department of Natural Resources for a p­
proval of the plan of operations with respect to that well and 
related facilities. DNR will then make a conclusive c o n­
sistency determination on the placement of that well and 
related facilities. Some of these facilities obviously will 
need other permits from other agencies. At a minimum, 
placement of the well offshore will need a pe *mit from the Corps 
of Engineers. W h e n  a consistency determination is requested 
of the state by the Corps of Engineers under sec. 307(c) of 
the federal Coastal Zone Management Act, the Division of 
Policy Development and Planning will utilize the determination 
already made by the Department of Natural Resources. M o r e­
over, if any other state permits are necessary for an activity 
approved in the plan, the state permit t:r»<? agency w i l l  not 
conduct a consistency determination, since the question of 
whether that activity is consistent with the standards has 
already been determined by the Department of Natural Resources.

It is the h o p e  o f  the a d m i n i s t r a t i o n  that these 
regulations w i l l  r e s u l t  in m a j o r  progress in m a k i n g  state 
permitting p r o c e d u r e s  m o r e  efficient, e x p l i c i t  a n d  fair.
Working sessions on these regulations have already b e e n  held 
with industry, environmental and public interest groups.
All of these groups endorse the four goals of the r e g u l a­
tions. A December 3, 1980, working draft of the regulations 
has been substantially revised to accommodate m a n y  of these 
groups' recommendations. Inevitably, however, none of the



groups are totally satisfied w i t h  the product. Several 
serious issues regarding the regulations remain. Generally, 
certain oil industry commentators are unsatisfied with the 
regulations because they are perceived to (1) give unwarranted 
recognition to the rights of t h e -public and local governments 
in the permitting process, and (2) allow state renewable 
resource agencies to comment on federal permit applications 
and co have excessive input on state natural resource deci­
sions, Conversely, the federal Office of Coastal Zone 
Management, and certain environmental commentators, believe 
that the regulations give inadequate protection to all of 
the above interests.

The second part of this summary discusses several 
of the major areas of concern regarding the regulations, and 
the rationale for the treatment: of those concerns given in 
the current proposal. These rationales, of course, should 
not be taken as inflexible "positions". The whole purpose 
of the public notice process is to generate debate on these 
i s s u e s .

B . Major Issues Raised by the Regulations

1. Division of Policy Development and Planning
responsibilities.

As the previous section of this summary suggests, 
the assignment of authority to make "conclusive" coastal 
management consistency determinations will result in p a r­
ticular state agencies taking a role of primary authority on 
coastal management issues. Interest g r o u p s , .depending upon 
their orientation and past experience, have come to view 
particular state agencies as more sympathetic to their 
interests than others. As a result, commentators to date 
have offered quite variant positions on where that "ultimate 
authority" should lie.

At the outset, the administration has attempted to 
develop a "consistency determination" procedure which ensures 
true interagency consultation. This process was developed 
to ensure uniformity in the interpretations of the state 
coastal management standards, and to lessen the practical 
effect of the choice of actual decision-makers. his effort,
described in subsec. (2) of this section, has be altei-na-
tively perceived by some industry groups as excessive, and 
by the federal Office of Coastal Zone Management as insuffi­
cient .
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R e g a r d l e s s  o f  the s afegu a r d s  taken in the r e g u l a­
tions, the q u e s t i o n  of the choice of d e c i s i o n - m a k e r s  has 
remained prominent. C e r t a i n  oil i n d u s t r y  c o m m e n t a t o r s  h a v e  
r ecommended that the G o v e r n o r ' s  O ffice s h o u l d  h a v e  n o  
responsib ility for m a k i n g  c o n s i s t e n c y  d e t e r m i n a t i o n s  v h ^ r e  
a pri vate a p p l ican t is involved. The r a t i o n a l e  for the 
administra tion's p r o p o s a l  has b e e n  p r e v i o u s l y  stated.

Because of the narrowness of the DPDP sphere of 
responsibility (see section (A)(4)(a) a b o v e ) , it will remain 
almost universally true that the Department of Natural 
Resources will have exclusive coastal management authority 
over its own land disposal actions. This aspect of the 
draft regulations originated as the primary industry proposal 
on coastal management and was endorsed by the administration 
primarily because of the legal and logical relationship 
between the consistency determination and the "best interest 
finding" under AS 3 8 . 0 5 . 0 3 5 (a)(14) (see above). This a l­
ternative has been criticized by environmental groups, and 
by the federal Office of Coastal Zone Management, wh i c h  b e­
lieve that the Department of Natural Resources will face a 
ccoflict of interest in making a consistency determination 
on its own proposals. Because in this instance an agency 
will be reviewing the consistency of its own activities, it 
is particularly vital that procedural safeguards be placed 
in the decision making process.

Little criticism has been offered to date of the 
placement of authority with DEC over the large "residual" 
category of activities needing sec. 401 certification under 
the Clean Water Act.

2. The c o a s tal management procedural p r o t e c t i o n s .

There is a danger in "dividing" coastal management 
responsibilities. The standards themselves (6 AAC 80) are 
capable of diverse interpretation although the proposed 
regulations attempt to tighten these standards by giving a 
meaning to the phrase "feasible and prudent:"* which has 
judicial interpretation. Nonetheless, there will remain a 
possibility that diverse bodies of administrative precedent 
might develop as to the meaning of the standards. Second, 
if the coastal management decision-making process :Ls not 
sufficiently disciplined, the statutory mission of the 
particular agency having jurisdiction becomes substantially 
more important, which makes, in turn, the possibility of a 
realistic solution to the "duplication" problem all but 
impossible to achieve.
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Several protections have been proposed in response 
to these problems. First, a disciplined interagency review 
process had been provided for Class II permits, wh e r e  most 
consistency determinations will be made. Section 130. The 
regulations provide that if the deciding agency (for example, 
DNR on state land matters) rejects a recommended course of 
action by a sister agency, the reasons for that rejection 
must 1 e clearly articulated. See s e c .•160(3). Additionally, 
the deciding agency must accord ''great weight" to the comments 
of its sister agencies, but only if those comments are 
within the primary area of expertise" of that agency.
Section 130(c). This provision has generated both criticism 
and misunderstanding. The definitions section of the regula­
tions (900) makes it clear that this provision is not intended 
ti give any other agency actual or practical decision-making 
authority. This is because no commenting agency is deemed 
';o have "primary area of expertise" on the decision itself.
The most often used example of the operatic**4, of this require­
ment is with respect to plan of operations approval by the 
Department of Natural Resources for an oil and gas lease.
Let us suppose that the Department of Fish and Game comments 
that a particular drilling activity will have adverse w i l d­
life impacts, - d that to mitigate those impacts a seasonal 
drilling resti- tion should be imposed. The deciding agency 
will normally be required to defer to Fish ai.i Game comments 
concerning actual or likely adverse impacts, since that is 
clearly within that department's "primary expertise".
However, deciding upon a seasonal drilling restriction 
depends upon a balance of the magnitude and likelihood of 
the impact occurring, economic, engineering and other factors. 
The balancing is solely the province of the deciding agency 
in this case DNR -- and, as a result, the Department of Fish 
and Game will not be entitled to "great weight" on its 
recommended seasonal drilling restriction.

Oil industry commentators are unhappy with this 
safeguard -- even given the narrow definition of "primary 
area ol expertise", which was provided by the Division of 
Minerals and Energy Management. They see the protection as 
giving the Department of Fish and Game, if not a "veto", at 
least unwarranted new authority. Certainly, it gives no 
commenting agency a "veto" (see above). Moreover, the 
comments fail to recognise that both sound administrative 
practice, and federal law, require meaningful coordination 
of a'.l state agency interests in making coastal management 
decisions. Presently, that "coordination" occurs by virtue 
of the ability of other agencies to make their own c o n s i s­
tency determinations" on the same project reviewed by DNR.
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They won't be able to do that anymore, and a more substantive 
role must be provided other agencies in the forum for making 
the one determination which will bind the entire state.

Conspicuously, the federal Office of Coastal Zone 
Management has forcefully urged that the state should, and 
perhaps must go substantially further in ensuring adequate 
consideration of the views of other agencies. Their primary 
recommendation has been to require that, for example, DNR 
plan of operations decisions be appealable to a m u l t i - a 0 ency 
board, on which Fish and Game would presumably sit, and 
through which they wou l d  have a functional veto authority.

To ensure uniformity of interpretation of the 
guidelines, the regulations provide (sec. 920(9)) that 
interpretations of the meaning of the guidelines offered by 
the Office of Coastal Management will be entitled to great 
weight. This provision has caused little criticism. VThat 
has been severely criticized, however, is sec. 570(b), which 
provides that local governments with an approved coastal 
management programs will be entitled to great weight on 
questions of whether a particular activity is consistent 
with that program. Certain oil industry repre'-sntatives 
have insisted that even when a local government has an 
approved program under AS 46.40, state agencies should not 
defer to that local government on questions of consistency 
within its municipal boundaries. The Office of Coastal 
Management strongly believes that this view is inconsistent 
with the intent of the act, which is to increase the voice 
of local government in state d e c i s i o n - m a k■ng once a program 
has beer, approved. The disagreement over sec. 570(b), then, 
is as much one of law as policy, and the Department of Law 
is researching the issue.

Finally, until recently, the oil industry has been 
very critical of the fact that review of plans of operations 
will be classified as a "Class II" permit, since public 
notice (sec. 120) is provided for Class II permits. Currently, 
public notice of proposed plans of operations is not provided 
by the Department of Natural Resources, and they have*seen 
sec. 120 as imposing a new and unwarranted procedural 
requirement. Public notice is being provided in certain 
cases for plans of operations solely because it is required 
by federal law. As noted previously, in the course of its 
plan of operations review, the Department of Natural Resources 
will be performing a consistency determination which will 
serve as the state's "determination" for federal permit 
purposes as well. 15 CFR § 930.61 requires that a state



consistency determination on a proposed federal permit or 
license must be predicated on public notice. Unaer the 
proposal, however, public notice will not be provided even 
when the activity is in the coastal area, if no related 
federal permit is necessary. For these plans, then, a 
decision could be made immediately after expiration of the 
twenty-one day agency review period in sec. 130. Once aware 
of this federal requirement, criticism of this aspect of the 
regulations has diminished.

Any significant dilution of these projections may 
raise seri.ous questions as to the continued legality of the 
state's program under federal law. Tho interest) of the 
public, and of local governments in particular, would be 
severely injured if this were the case.

3. Extensions of permit d e a d l i n e s .

Ar noted previously, the regulations provide that 
the Class I and II permit deadlines may be extended under 
csrtain circumstances. These circumstances are:

a. Complex p r o j e c t s . Section 020(a)(1) and 020(b) 
of the regulations provide that the permit deadlines
may be extended if the commissioner of the agency 
certifies that the project is too "complex" to be 
adequately reviewed within the timeframe otherwise 
allowed. There is little disagreement that a sixty- 
five day review of, for example, the TransAlaska 
Pipeline, is less than adequate to protect the public 
interest. This exception was recognized and jointly 
endorsed by industry <* d the administration in House 
Committee substitute for SB 548, a permit reform bill 
considered in the last legislature. As a safeguard, 
sec. 020(b) requires that the commissioner's office 
itself make the certification, and also requiTes the 
commissioner to establish the "shortest feas! e time" 
in which review can be completed. Subsequent extensions 
are not permissible.

b. A maximum twenty day extension is possible if
a public hearing is held on the project. Section 020(a)(2), 
seel DfTO(IT) . There are two reasons for this provision. 
First, the agency will often not know whether a public 
hearing is warranted until late in the decision-making 
process. For example, with Class II permits, the 
agency will often not know the intensity of public 
concern until the close of its public notice process, 
which will often be thirty-five to forty days after the
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application has been received. See sec. 120(b)(3).
That would leave, at most, twenty-five days to decide 
upon a hearing, provide adequate advance notice of the 
hearing, hold the hearing and thoughtfully consider the 
comments received. That is simply impossible to do.
By allowing the additional twenty days at most, the 
agency can realistically h o l d  a meaningful public 
hearing. Additionally, as n o t e d  in subsec. (4), 
criteria have been developed to limit the circumstances 
under which a hearing w i l l  be held.

Another reason for the twenty day public 
hearing "override" relates to the classification of 
permits themselves. Under SB 548, a third category of 
permits would be authorized -- Class XIX permits, which 
could be issued in ninety days. The primary value of 
the Class III permit category was to accommodate those 
permits (for the reasons stated above) for which a 
public hearing was periodically appropriate. The 
regulations abandon the Class III option. The a d m i n­
istration feels that it is preferable to applicants to 
provide for an eighty-five day review period only in 
those cases where a public hearing is actually held, 
rather than lumping a whole class of permits into a 
ninety day category, even though in individual cases a 
public hearing would not be provided. Oil industry 
commentators nonetheless w a n t  this provision deleted, 
arguing that any public hearing should be held within 
the sixty-five day C^ass II period. That is not possible, 
if anything approaching adequate notice of the hearing 
is to be provided (see above). Indeed, environmental 
groups are deeply concerned that a twenty day extension 
is itself insufficient. If this extension were to be 
removed, Class III procedures would have to be written, 
and those permits n o w  n o r mally classified as Class II 
would be reclassified as Class III if there was any 
reasonable likelihood of a public hearing ever being 
warranted on a particular a p p l i c a t i o n v

c. Section 020(a)(3) provides that the deadlines 
can be extended by mutual agreement of the applicant 
and the department. This provision was originally 
inserted in SB 548 at the request of industry r e p r e s e n­
tatives, who envisioned certain circumstances where the 
administrative record might not be sufficient by the 
applicable deadline to sustain a gran'ing of the permit.
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d. Section 020(a)(4) authorizes agencies to 
enter into memoranda of understanding w i t h  federal 
agencies for the joint processing of a p plications even 
though the joint processing may result in differing 
deadlines from those imposed in regulations. However, 
under sec. 085, these memoranda are auth o r i z e d  only 
after the agency has weighed the impact of the differing 
procedures on the applicant. It wo u l d  be c o u n t e r­
productive if these regulations precluded an agency 
from entering into a joint permit p r o c e s s i n g  scheme 
with federal agencies simply because the existing 
regulations of the state am' federal agencies w e r e  not 
compatible. This "exception" has generally been 
supported to date.

e. The deadlxie for issuing a per m i t  m a y  be 
"tolled" -- or svspesded -- if the agency finds that, 
because of the unique nature of the project, additional 
information beyond that required in the application 
form is necessary. Section 030. Again, this exception 
was recognized in SB 548. Agency application forms and 
generally required attachments will provide, in almost 
all cases, enough information to reach a m e a n i n g f u l  
decision. Occasionally, an activity will raise unique 
issues w h i c h  an agency must explore further if the 
permit is to be lawfully granted. It is not the intent 
of this section to allow or encourage fishing expeditions, 
or to demand veritable impacc statements from the 
applicant. Any request for additional information must 
be linked to some information gap which prevents a 
sufficient assessment of the application under the 
decision-making criteria of the agency as contained in 
its statutes and regulations. Environmental groups
have criticized sec. 030 because it, one, affords only 
one opportunity to request additional information and, 
two, requires that the information be sought early in 
the decision-making process. Oil industry spokesman 
oppose this provision as providing "another loophole" 
for extending the deadlines.

4. Public hearings and A p p e a l .

Section 050 of the bill establishes the criteria 
for holding a public hearing. Oil industry commentators 
have expressed concern that this prevision requires that a 
public hearing be held in cases where hearings were not 
authorized in the past. To the contrary, this section is 
intended to constrain those situations in w h i c h  permit 
proceedings will be extended through the holding of a
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hearing. Currently, of course, any agency can hold a public 
hearing on any permit application, even if one is not r e ­
quired by law. The administration did not feel it sound to 
allow for a twenty day extension of the permit deadline for 
the holding of a hearing, without also limiting the si t u a­
tions in which a hearing w o u l d  be appropriate. First, 
sec. 050(c) explicitly prohibits the holding of duplicative 
public hearings. Second, in determining whether to h o l d  a 
hearing, the commissioner is explicitly required to consider 
the effect of a twenty day delay on the probable starting 
date of project construction (050(b)(4)) and whether the 
public concern for the project really has anything to do 
with the jurisdiction of the agency. Section 050(b)(2),
From the applicant’s point of view, these are beneficial new 
provisions.

Similarly, one oil industry spokesman has criticized 
the appeals sections of Articles 6 and 7 as expressly "legit­
imizing" the ability of a person other than the applicant to 
appeal a permit decision if he is directly and adversely 
affected. That criticism assumes that a member of the 
public has no such existing right, wh i c h  could not be more 
wrong. A careful reading of secs. 610 - 620 in particular 
will disclose that the regulations in fact impose new, 
significant obligations on a potential public interest 
appellant. These requirements -- particularly the r e q u i r e­
ment of sec. 620 as to active participation throughout the 
decision-making process -- have been supported by industry. 
Thus, the criticism appears to be that the regulations 
should address limitations on the public's existing right 
to. appeal, but should not "legitimize" the right itself.

5. Permit a m e n d m e n t s .

The regulations (sec. 080(c)-(d)) provide that 
changes to a permitted operation which involve significant 
new impacts require a n e w  permit, while changes which do not 
involve significant impacts are treated as amendments which 
do not need public notice. Oil industry commentators have 
suggested that where the impacts are "insignificant", no 
communication with the agency should be necessary at all, 
and the activity should be allowed to proceed. That p r o­
posal would create a significant risk of misunderstanding, 
and perhaps litigation. Initially, the permittee would 
decide whether he felt this change was "significant". If he 
felt that it wasn't, he would proceed without notifying the 
agency. The obvious question is this: What if the agency
detects the change, and disagrees as to its significance?
The agency would then be free to take enforcement action for 
violation of its regulations.
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6 . "Automatic approval".

The r e g u l a t i o n s  do n o t  p r o v i d e  that if a p e r m i t  
deadline is missed, the p ermit is d e e m e d  " a u t o m a t i c a l l y  
issued". No issue surrou n d i n g  these r e g u l a t i o n s  has c a u s e d  
the admini s t r a t i o n  m o r e  diffic u l t y  than this one. The 
admini stration supports e f f e ctive  e n f o r c e m e n t  of the d e a d­
lines imposed in these regulations. This is p a r t i c u l a r l y  so 
because  the d e a d lines  imposed are a c hievabl e, and those 
circumstances in w h i c h  extensions are a b s o l u t e l y  n e c e s s a r y  
h a v e  been c l early delineated.

To provide that permits are deemed automatically 
"issued", an approach endorsed by certain oil industry 
representatives anJ contained in SB 548, carries w i t h  it a 
great deal of disturbing baggage. First, such a provision 
would require a statutory change. It is not, at this time, 
a statutoiily sufficient grounds for permit issuance that a 
deadline has been missed. Thus, absent a change in the 
law, a decision to issue a permit simply because a certain 
date has been missed would be arbitrary and capricious.
Even if a s t a t u t o r y  p r o v i s i o n  w a s  pi'ovided, p r o b l e m s  w o u l d  
remain. It could be a rgued that such a statute w o u l d  be 
u ncon stitutional  b e c a u s e  it w o u l d  deny a p e r s o n  s e r i o u s l y  
affected by the d e c i s i o n  any real m e a n s  -- a d m i n i s t r a t i v e  or 
judicial -- to i n f l u ence the pe rmit decision. M o r e o v e r ,  an 
agency with seriou s concerns over a p e r m i t  n e a r  the c l o s e  of 
the decisi o n - m a k i n g  p r oc ess m. ght h a v e  n o  a l t e r n a t i v e  b u t  to 
deny the permit r a t h e r  than to a l l o w  the t h i r t i e t h  or sixty- 
fifth day to be reached. Thiri, if an a g e n c y  s hould ever 
desire to issue a permit, but could not j u s t i f y  its d e c i s i o n  
b a s e d  on the record, it: might simply let the time run I n t e n­
tionally. Since the permit w o u l d  be " a u t o m a t i c a l l y  iss ued" 
by operation of the calendar, there w o u l d  bo no m e a n i n g f u l  
judicial review.

A  s u g g e s t i o n  has been made to a l l e v i a t e  this 
third problem by p r o v i d i n g  that j u d i c i a l  r e v i e w  u n d e r  
applicable c r i t e r i a  w o u l d  still be p e r m i s s i b l e  a f t e r  the 
deadline had run, but that the court w o u l d  r e v i e w  any 
conflicting e v i d e n c e  or o p inion in a light "most f a v o r a b l e  
to the appl icant." This suggesti on has merit, b u t  r a i s e s  
additional conc erns as to w h e t h e r  the court  w o u l d  feel 
compel led to conduct a "de n ovo" r e v i e w  o f  the project, w i t h  
lesultant s u b s t a n t i a l  delays in p r oject a p p r o v a l .

Most fundament ally, the a r g u m e n t  for " a u t o m a t i c  
approval." assumes that state e m p l o y e e s  w i l l  net use their 
utmost efforts to c o m p l y  w i t h  their employers' •'ules and



regulations. Given adequate staffing levels, we believe 
that there will be little difficulty in meeting the require­
ments of these regulations. Before anything as difficult 
and uncertain as "automatic approval" is attempted, we 
believe that a year's trial period with adequate staff 
levels should be provided before more severe alternatives 
are attempted.

7. State Comments on Federal Permit A p p l i c a t i o n s .

A serious issue not addressed in the proposed regula­
tions is the question of the degree to which state agency 
comments on federal permit applications should be constrained. 
Basically, the issue, as posed by the oil industry, is this:
The regulations do provide that the state will speak with one 
voice on coastal management matters. However, an agency 
disenchanted with the results of that decision may still 
recommend its own terms and conditions -- or permit denial -- 
through comments on a federal permit application necessary 
for the facility. For legal or policy reasons, the federal 
permitting agency may feel compelled to accept that r e c o m­
mendation. As a result, an admitted possibility for "inconsis­
tent" state positions remains.

It has been suggested that the agency with decisional 
authority on coastal management issues (i.e. DNR on state 
land matters) also have decisional authority on the text of 
state comments on federal permit applications (other than 
sec. 4 0 j certifications by DEC) -- and that those comments 
be complied at the time the consistency determination is 
made, so that the applicant will receive a single, inclusive 
and final "state position" on his project at that time.

The proposal would bring unquestioned benefits.
It also has problems. The departments of Fish and Game 
(AS 16.05.020(2)-(3); AS 16.05.050(1)) and Environmental 
Conservation (AS 46.03.020(9)) arguably have direct st a t u­
tory duties which this proposal could unlawfully impair.
Second, since the Department of Fish and Gaifie is never given 
the role of decision-maker on conclusive coastal management 
matters under the proposed regulations, denying that depart­
ment its remaining avenue of direct influence would be seen 
by some as relegating that agency to a "second-class" status 
anong its sister agencies. To the extent this perception is 
j istiftable, demoting advocacy of wildlife concerns in 
Alaska to a absidiary level is a policy decision of the 
most profound proportions.



It is a n t i c i p a t e d  that the final r e g u l a t i o n s  w i l l  
resolve this issue. Thus, p ublic comment on this issue is 
strongly e n c o u r a g e d .



U NIFORM PROCEDURES FOR P E R M I T S . 
CONSISTENCY DETERMINATIONS A N D  A P P E AL S

ARTICLE 1. G E N E RA L  P R O V I SI O N S

22 AAC 10.010. SCOPE O F  CHA.PTER. This chapt e r  establishes 
uniform permit and appeal procedures for permits issued by 
the departments of Natural Resources, E n v i r o n m e n t a l  Conservation, 
and the Office of the Governor, D i v i s i o n  of Po l i c y  Development 
and Planning, a n d  for habitat p r o t e c t i o n  permits issued by 
the Department >f Fish and Game. Su b s t a n t i v e  m a t erial 
p ertinent to each permit requirement is c o n t a i n e d  in the 
regulations of each resource agency. A p p l i c a b l e  permits 
will be i dentified in each resou r c e  a g e ncy's regulations as 
either a Class I or II permit. T h o s e regula t i o ns  w ill also 
contain ad ditional procedural m a terial g e r m a n e  only to a 
p a rticular permit, and indicate w h e t h e r  a Class A or Class B 
appeal may be taken from an adverse permit decision.

22 AAC 10.020. DEADLINES ON PER M I T  ISSUANCE. (a)
This chapter establishes deadlines of 30 and 65 days respec­
tively for an agency decision on each c o m p l e t e d  Class I and 
II permit application. These deadlines may be extended by 
the com m i s s i on e r  of the deciding r es o u r c e  agency if:

(1) the commissioner c e r t i f i e s , u nder (b) of this 
section, that the project for w h i c h  the p e r m i t  is sought 
involves substantial complex issues r e q u i r i n g  additional 
time for review;

(2) a public hear i n g  is held u nder sec. DO of 
this chapter. However, extensions u nder (1) and (?) of this 
subsection may not be cumulated;

(3) the agency and the a p plicant m u t u a l l y  agree 
in w r i t i n g  to a more lengthy review period; or

(A) nec e s s a r y  steps in the d e c i s i o n - m a k i n g  process 
require more time than that specified in this chapter because 
the decid in g  agency is p rocessing the a p p l i c a t i o n  jointly 
w ith a federal agency pursuant to a m e m o r a n d u m  of understanding 
entered into under sec. 085 of this chapter.

(b) A  certification u nder (a)(1) o f  this section will 
specify the precise issues o:.* conditions r e q u i r i ng  prolonged 
review, and will establish the shortest feasible time in 
which chat review can be completed. T h e  d e a dline for reaching 
an agency decision will lot b e  further extended.

22 AA C  10.030. A D D I T IO N A L  INFORMATION. (a) If a 
deciding agency receives a c om pleted p e r m i t  a p pl i c a t i o n  form 
which dues not con* tin sufficient i n f o r m at i o n  concerning the 
project to allow the agency to d e t e r m i n e  c o m p l i an c e  of the 
project w i t h  the agency's statutes and regulations, the 
agency will notify the applicant w i t h i n  15 days of receipt 
of a completed application for a Class I permit, and within 
30 dayr of receipt for a Class II permit. Th notification 
will specify all information w hich the ag e n cy  requires to 
determine c o mpliance of the project w i t h  the agency's statutes 
m d  regulations.

(b) The notification will specify those p e c uliar facts 
or issues c o ncerning the proposal w h i c h  r e q u i r e  more information 
than is p r o vided on a completed a p p l i c a t i o n  form.



(c) If a timely request under (a) of this section is 
made, the deadline for reaching an agency decision established 
in this chapter is tolled from the date of request tc the 
date of full compliance w ith the request. Subsequent requests 
for additional information do not toll or extend the applicable 
deadline.

22 AAC 10.040. SIGNING O F  APPLICATIONS. Unless otherwise 
specifically provided by statute, all permit applications 
must be signed as follows:

(1) in the case of corporations, by a duly a uthorized 
representative responsible for the overall management: of the 
project or operation;

(2) in the case of a partnership, by a general
par:ter;

(3) in the case of a sole proprietorship, by the 
proprietor; and

(4) in the case of a municipal, state, federal or 
other public facility, by either a p r i ncipal executive 
officer, ranking elected official, or other duly authorized 
employee.

22 AAC 10.050. O R A L  PUBLIC HEARINGS. (a) An oral public 
hearing on a permit a p p l i cation w i l l  be hel d if:

(1) required by statute; or
(2) subject to (c) of this section, good cause 

exists for holding a hearing.
(b) In determining w h e t h e r  good cause exists for the 

h olding of a public hearing, the d e c iding officer wil l  
balance at least the following factors:

(1) the substantiality of actual or, for Class I 
permits, likely public concern for the activity:

(2) the degree to w hi c h  those public concerns are 
relevant to the criteria f'r the agency's decision;

(3) the scope and sufficiency of any pre-application 
consultation or hearing;

(4) consideration of public concerns given at 
previous decision-making stages; and

( 5 )  the likely effect of delaying an agency 
decision in order to hold a h e a r i n g  on the* probable starting 
date of the activity.

(c) A public hearing will not be held under (a)(2) of 
this section if the deciding offi c e r determines that:

(1) a public hear i n g  has been h eld on the projec:, 
or will be held in time for the results o f  that hearing to 
be considered by the decid i n g agency; and

(2) a hear i ng  hel d  by the o ther agency has provided 
or will provide a sufficient forum for existing or likely 
public concern.

(d) The deciding officer or his designee will preside 
at the hearing. Order of testimony an.’ time limitations 
will be established by the j r e s i d i n g  officer. The deciding 
officer will consider only that testimony material to the 
permit decision being made.

(e) At the close of each witness' testimony, the 
witness may be q ue s t i o n e d  by the p r e s i di n g  officer and the 
department staff.

(f) The deadline for reaching an agency decision under 
this chapter will be extended by a m a x i m u m  of 20 days if a 
hearing is held under this section.

22 AAC 10.060. D E C ISION O F  APPLICATIONS. (a) Within 
the applicable time period p r o v i de d  in this chapter, the 
deciding officer will serve his decision on the applicant.
The deelsic- vij.1 include:

(1) the permit, if it is the deciding officer's 
determination that a permit should be issued, including ali 
conditions which the agency w i l l  impose on the permit: and

(2) a statement that a person aggrieved by the 
officer's decision may take a timely Class A or Class B 
appeal, as applicable.



(b) A  copy of the decision w ill also be se r v ed  on 
any person w h o  has timely commented upon the ap p l i c a t io n  or has 
served a w rit t e n  request on the agency for a copy of the 
decision.

22 AAC 10.070. PERMIT CONDITIONS. The d ec i d i n g  officer 
will, as au thorized by statute or regulation, attach conditions 
to a permit, including design, operating, monitoring, inspection, 
sampling, access to records and rep o r t in g  requirements, and, 
where authorized by statute, the posting of a perfor ma n c e  
bond or other surety, that he considers n e c e s s a r y  to insure 
that all statutory and regulatory c r i teria wil l be met.

22 AAC 10.080. PERMIT LIMITATIONS. (a) The permit 
may state that it may not be assigned w i t h o u t  prior w r i tt e n  
approval of the deciding officer. The d e c i d i n g officer will 
grant approval under this subsection if he finds that the 
assignee has assumed the obligations of the permittee; the 
assignment w i l l  not result in an appreciable change in the 
operation; and the assignee is capable of m e e t i ng  the 
permit conditions.

(b) A permit authorizes only that ac t ivity specified 
in the permit. Any change in the p e r m i t t e d  a c tivity which 
the permitting agency determines may result in significant 
adverse impacts from the permitted activ i t y  requires a new 
permit. Any other change in the p er m i t t e d  activity requires 
an amendment to the permit.

(c) Unless otherwise required by federal law, applications 
for a renewal or reissuance of or a m e ndment to a permit will
be treated as a Class I permit, except for extensions of a 
variance under A I? 46.03.170. The d e c i d i n g agency will, 
however, approve amendments to a permit on an emergency- 
basis when nec e s s a r y  to protect public health, life, or 
property.

22 AAC 10.085. MEMORANDA OF UNDERSTANDING. A resource 
agency will, in its discretion, enter into m e m o r a nd a  of 
understanding w i t h  federal agencies for the full or partial 
joint processing of permit applications. A m e m o r a n d u m  of 
understanding w h i c h would extend any deadline establ i s he d  In 
this chapter will not be entered into unless the commissioner 
finds that the costs of extension are o u t w e i g h e d  by the 
reduction in procedural burdens on the a p p l i c m t .  A summary 
of the terms of any m e morandum of u n de r s t a n d i ng  entered into 
ur.der this section which extends any deadline e stablished in 
this chapter will be included in the per t i n en t  resource 
agency's regulations, and the m e m o r a n d u m  wil l  noL be effective 
until the resource agency adopts the summary as provided in 
this section.

ARTICLE 2. CLAUS I PERMITS

22 AAC 10.C90. DEADLINE FOR DECISION. An agency 
decision on a Class 1 permit application will be served 
under sec. 60 of this chapter wi t h i n 30 days of service of a 
completed ap pl i c a t i o n  on an individual or office specified 
in the deciding agency's regulations.

22 AAC 10.100. PROCEDURE. (a) Subject to sec. 570(c) 
of this chapter, inter-agency re v i e w and public notice are 
not required for Class I permits.

(b) All mater i a l  prepared by or s u b m i t t e d  t:o the 
agency with respect to the a pplication w i l l  be placed in a 
record file, w h i c h  will constitute the a dm i nistrative record 
for the agency decision.

(e) A r t i c ulation of the basis for the- decision is not 
necessary at the decision stage unless a public hear i ng  has 
been held on the application under sec. 50 of this chapter,
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in which case the basis for the decision wil l  be briefly 
stated if the hearing produced material testimony adverse to 
the application.

(d) If a timely Class A or Class B appeal of the 
agency's decision is taken, the deciding officer, wi th i n  10 
days of service of the notice of appeal, will serve on all 
parties an articulation of the. basis of his decision, including 
terms and conditions, b a s e d upon the administrative record
as it existed at the time of his decision.

(e) Each resource agency w i l l  maintain, and wil l  
update at least every two weeks, a file or files containing 
each still-v?Lid Class I permit issued by the agency.

ARTICLE 3. CLASS II PERMITS

22 AAC 10.110. DEAD!..TNE FOR DECISION. A n  agency 
decision on a Class II permit application w ill be served 
u nder sec. 60 of this chapter wi t h i n  65 days of service of 
a completed application o'i an individual or office specified 
in the deciding agency's regulations.

22 AAC 10.120. PCF/LIC NOTICE. (a) After the service 
of a Class II permit application, the deciding agency will 
cause to be published lit least one notice of the application 
in a newspaper of general circulation for the area which 
w ould be affected by the operation, arid in other m e d i a  the 
agency considers appropriate.

(b) Public notice under this section will include
(1) the name and address of the applicant, and 

the location of thr proposed activity;
(2) a summary description of the proposed activity, 

including its type, size, and manner of operation;
(3) j statement that a person wh o  wants to present 

his views to the deciding agency in regard to the application 
may do so by filing w r i t t e n  comments with the agency within 
30 days after the final public a ti o n  of notice; and

(A) a statement that the non-confidential portion 
of the application is available for inspection and copying 
at cost.

(c) A copy of the notice will he sent to any enit of 
local government having j u r i s diction over the proposed 
a c t i v i t y .

22 AAC 10.130. INTER-AGENCY REVIEW. (a) At the time 
of publication under sec. 120 of this chapter, the deciding 
agency w r 11 serve a copy of the application, or a summary of 
the application, on other interested resource agencies, and 
as required by law on other agencies.

O ’i An agency served under (a) of this section mav 
serve comments on the d ec i d i n g  nger y, with a copy clearly 
identified as advisory comments to t.e applicant, within 21 
days of receipt of the application. If the commenting 
agency recommends denial of Lhe permit, or the inclusion of 
any term or condition, the factual or judgmental basis for 
that recommendation must he articulated.

(<;) The deciding agency wilL accord great weight to 
comments of other resource agencies which meet the requirements 
of (b) of this section; are within the commenting agency's 
primary area of expertise; and were submitted by the c o m m i s­
sioner's office of the commenting agency.

(<•.) The applicant may serve on the deciding agency a 
response to agency con iients served under (L) cf this section 
within 10 days of receipt of the comments. A longer response 
time will be allowed at the applicant's request; however, 
the granting of an extension correspondingly extends the 
deadline est. blished in sec. 1L0 of this chapter.

-A-



22 A A C  1 0 . 1 4 0 .  R E C O R D  F I L E ;  U N T I M E L Y  C O M M E N T S .  (a)
A l l  m a t e r i a l  p r e p a r e d  b y  o r  s u b m i t t e d  t o  t h o  a g e n c y  w i t h  
r e s p e c t  t o  t h e  a p p l i c a t i o n  w i l l  b e  p l a c e d  in a r e c o r d  f i l e ,  
w h i c h  w i l l ,  s u b j e c t  t o  (d) o f  t h i s  s e c t i o n ,  c o n s t i t u t e  the 
a d m i n i s t r a t i v e  r e c o r d  f o r  t h e  a g e n c y  d e c i s i o r .  M a t e r i a l  
r e q u i r e d  b y  s t a t u t e  o ” r e g u l a t i o n  to b e  k e p t  c o n f i d e n t i a l  
w i l l  b e  s e g r e g a t e d  f r o m  t h e  p u b l i c l y  a v a i l a b l e  p o r t i o n  o f  

the file.
(b) C o m m e n t s  n o t  r e c e i v e d  w i t h i n  t h e  t i m e  p e r i o d s  

s p e c i f i e d  in s e c s .  1 2 0 ( b ) ( 3 )  a n d  13C (b ) o f  t h i s  c h a p t e r  n e e d  
n o t  b e  c o n s i d e r e d  b y  t h e  s t a f f  o r  d e c i d i n g  o f f i c e r .

(c) N o t h i n g  i n  t h i s  ch.. ,t e r  m a y  b e  c o n s t r u e d  a s  l i m i t i n g  
an a g e n c y ' s  a u t h o r i t y  to uti ?  7 ~  i t s  j u d g m e n t  o r  e x p e r t i s e
in r e a c h i n g  p e r m i t  d e c i s i o n s .

22 A A C  1 0 . 1 5 0 .  E X  P A R T E  C O M M U N I C A T I O N S .  W h e n e v e r  
p r a c t i c a b l e ,  c o m m u n i c a t i o n s  b e t w e e n  t h e  a p p l i c a n t  o r  o t h e r  
p e r s o n s  n o t  e m p l o y e d  b y  t h e  s t a t e  a n d  a n  e m p l o y e e  o f  t h e  
d e c i d i n g  a g e n c y  r e g a r d i n g  t h e  a p p l i c a t i o n  s h o u l d  b e  in 
w r i t i n g .  W h e n  a n y  o r a l  c o m m u n i c a t i o n  c n  a n y  m a t t e r  o f  
s u b s t a n c e  is m a d e ,  t h e  a g e n c y  e m p l o y e e  w i l l  p r e p a r e  a m e m o ­
r a n d u m  f o r  t h e  r e c o r d  f i l e  s p e c i f y i n g  t n e  p e r s o n  w i t h  w h o m  
he c o m m u n i c a t e d  a n d  t h e  d a t e  a n d  t i m e  o f  t h e  c o m m u n i c a t i o n ,  
a n d  a b r i e f  s u m m a r y  o f  t h e  s u b s t a n c e  o f  t h e  c o m m u n i c a t i o n .

22 A A C  1 0 . 1 6 0 .  A G E N C Y  D E C I S I O N .  T h e  a g e n c y  d e c i s i o n  
w i l l  m e e t  t h e  r e q u i r e m e n t s  o f  sec. 60 o f  t h i s  c h a p t e r ,  a n d  
w i l l  c o n t a i n :

(1) f i n d i n g s  m a d e  b y  t h e  s t a t e  a g e n c y  c o n c e r n i n g  
tne a c t i v i t y ' s  c o m p l i a n c e  w i t h  a p p l i c a b l e  s t a n d a r d s  o f  the 
d e c i d i n g  a g e n c y ;

(2) c o n c l u s i o n s  o f  t h e  s t a t e  a g e n c y  w h i c h  s u p p o r t  

its f i n a l  d e c i s i o n  c o n c e r n i n g  t h e  p e r m i t  a p p l i c a t i o n ,  i n c l u d i n g  
j u s t i f i c a t i o n  o f  a n y  c o n d i t i o n s  to w h i c h  t h o  p e r m i t  is 

s u b j e c t ;  a n d
(3) a s t a t e m e n t  o f  t h e  f a c t u a l  o r  j u d g m e n t a l  

b a s i s  for t h e  r e j e c t i o n  o f  a n y  r e s o u r c e  a g e n c y  r e c o m m e n d a t i o n  
u n d e r  s-’c. 1 3 0 ( b )  o f  t h i s  c h a p t e r ,  o r  a n y  s i g n i f i c a n t  a n d  

m a t e r i a l  r e c o m m e n d a t i o n  m a d e  a t  a p u b l i c  h e a r i n g  h e l d  u n d e r  
see. 50 o f  tli i s  c h a p t e r .

A R T I C L E  4. E N V I R O N M E N T A L  

P R O C E D U R E S  C O O R D I N A T I O N  A C T .

[ d e f e r r e d ]

A R T I C L E  5. C O A S T A L  
M A N A G E M E N T  C O N S  I S't’E N C Y  D E T E R M  I N A T  I O N S .

22 A A C  1 0 . 5 0 0 .  S I N G L E  D E T E R M I N A T I O  ■ R E Q U I R E D  F O R  
C E R T A I N  P R O J E C T S .  (a) F o r  a c t i v i t i e s  c o v e r e d  b y  s e c s .  5 1 0 -  
540 o f  t h i s  c h a p t e r  w h i c h  r e q u i r e  a c o a s t a l  m a n a g e m e n t  
c o n s i s t e n c y  d e t e r m i n a t i o n  u n d e r  A S  4 6 . 4 0 . 1 0 0 ( a ) ,  A S  4 6 . 4 0 . 2 0 0 ,
6 A A C  8 0 . 0 1 0 ( b ) ,  o r  16 U . S . C .  sec. 1 4 5 6 ( c ) ,  o n e  c o n s i s t e n c y  
d o t e r m i n a t i o n  w i l l  b e  m a d e  for t h a t  a c t i v i t y  in a c c o r d a n c e  
w i t h  sec s .  5 1 0 - 5 4 0  o f  t h i s  c h a p t e r .  T h e  d e t e r m i n a t i o n  m a d e  
tinder see s .  5 1 0 - 5 4  0 is c o n c l u s i v e  to t h o  e x t e n t  o f  its 
c o v e r a g e ,  but d o e s  n o t  a f f e c t  t h e  j u r i s d i c t i o n  o f  a n y  a g e n c y  

o v e r  a p r o p o s e d  a c t i v i t y  u n d e r  i t s  o w n  s t a t u t e s  a n d  r e g u l a t i o n s .  
N o t h i n g  i n  s e c s .  5 0 0 - 5 8 0  o f  t h i s  c h a p t e r  m a y  b e  c o n s t r u e d  as 
l i m i t i n g  l o c a l  g o v e r n m e n t  j u r i s d i c t i o n  o v e r  a n y  a c t i v i t y .

(ii) N o t w i t h s t a n d i n g  (a) o f  t h i s  s e c t i o n ,  s e c s .  5 1 0 - 5 4 0  
of t h i s  c h a p t e r  d o  n o t  i n s u l a t e  a n  a c t i v i t y  f r o m  a n  o t h e r w i s e  
r e q u i r e d  c o n s i s t e n c y  r e v i e w  s o l e l y  b e c a u s e  t h a t  a c t i v i t y  is 
a c o n s e q u e n c e  o f  a p r e v  j u s ,  l e s s  s p e c i f i c  d e c i s i o n .  H o w e v e r ,  
a c o n s i s t e n c y  d e t e r m i n n t  o n  o n  a m o r e  s p e c i f i c  c o n s e q u e n t i a l  
a c t i v i t y  is b o u n d  b y  t h o s e  d e c i s i o n s ,  f i n d i n g s  a n d  c o n c l u s i o n s  
a c t u a l l y  m a d e  a t  p r i o r ,  l e s s  s p e c i f i c  d e c i s i o n - m a k i n g  s t a g e s .  
M o r e o v e r ,  t h e  s c o p e  o f  a n y  c o n s i s t e n c y  d e t e r m i n a t i o n  o n  a 
m o r e  s p e c i f i c  a c t i v i t y  is l i m i t e d  by t h e  s c o p e  o f  t h e  m o r e  
s p e c i f i c  p e r m i t  p r o c e e d i n g .
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(c) Notwiths t a n d i ng  (b) of this section, an ag e n c y  
making a consistency d e t e rmination under secs. 5 1 0 -5 4 0  of 
this chapter, may, in the course of a required p e r m i t  proce e d i n g  
conducted b y  that same agency for a m ore specific conseq u e n t i a l 
activity, reappraise its prior determination on the b asis of 
new information wh i c h  was n o t  available at the p r i o r  stage.

22 AAC 10.510. CONCLUSIVE C ONSISTENCY DE T E R M I N A T I O N S  
ON ACTIVITIES INVOLVING E N V I R O N M E N T A L  IMPACT S T A T EM E N T S  AND 
ACTIVITIES OCCURING ON THE O C S . W h e n  a direct federal 
activity or a federal permit or license necessitates pr e p a ration 
of an Environmental Impact Statement under '+2 U.S.C. § 4332, 
the Office of the Governor, Division of Policy D e v e l o p m e n t 
and Planning, w i l l  p e r f o r m  the consistency review for the 
activity, permit or license under 16 U.S.C. § 1456(c). The 
division w i l l  also conduct the determination for activities 
occurring on the O uter Continental S helf adjacent to Alaska. 
Subject to secs. 500 and 580 of this chapter, no o t h er  
consistency determination w i l l  be made for state or federal 
law purposes on the activity by a state agency.

22 AAC 10.520. CONCLUSIVE CONSISTENCY DE T E R M I N AT I O N S  
INVOLVING DISPOSALS OF INTEREST IN STATE LANDS A N D  P L A N S  OF 
OPERATION. Except as provided in sec. 510 of this chapter, 
consistency determinations on disposals of an interest in 
state land wil l  be performed by the Department of Natu ra l  
Resources. That department will also conduct the c o n s i stency 
determination on activities autho r i z e d  by a r e q u i r e d  plan of 
operations, and subsequent plan amendments. Subject to 
secs. 500 and 580 of this chapter, no other co n s i s t e n cy  
determination for state or federal law purposes w i l l  be made 
on the activity by a state agency.

22 AAC 10.530. CONCLUSIVE CONSISTENCY D E TERMINATIONS 
INVOLVING 5 401 CERTIFICATION. E.:cept as provided in secs.
510 and 520 of this chapter, when a federal permit is necessary 
for an activity, and state certification of the a c t i v i ty  is 
provided for under Section 401 of the Clean W a t e r  A c t  (33 U.S.C. 
§ 1341), the consistency deter m i n a t io n  for that activity 
will be performed by the Department of E n v i r on m e n t a l  C o n s e r v a­
tion in the course of its c e rt ification procedure. Subject 
to secs. 500 and 580 of this chapter, no other consistency 
determination will be made for state or federal law purposes 
by a state agency on the ce rtified activity.

22 AAC 10.540. CONC L U S I V E  CONSISTENCY DE T ERMINATIONS 
INVOLVING DIRECT STATE AND FEDERAL ACTIVITIES. (a) Except 
as provided in secs. 520-530 of this chapter, c onsistency 
determinations on the following direct state and federal 
activities will be conducted by the division:

(I) proposed administrative orders of the governor;
(?) federal grant applications or applications

for other forms of federal assistance if Clu pr o p o s a l  s u b s t a n­
tially involves mor e  than one state agency; if the funds are 
destined for multiple recipients; or if there is no state 
agency admin i s t e r i ng  the funds;

(3) all. funding and regulations arising from the 
authority of the federal Coastal Zone Ma nagement Act;

(4) state plans, programs and studies developed 
by or affecting more than one state agency .'f nn lead agency 
has been designated by statute or executive action;

(5) federal, activities for which there are no
state permits or other approvals required at the current
level of detail; and

(6) other state actions when  requested by the 
act i on-1aking a g e n c y .

(b) Except an provided in secs. 510-530 of this chapter, 
consistency determinations for other direct state and federal 
activities w'll be made by the appropriate state agency.
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22 AAC 10.550. CONSISTENCY D E T E R M I N A T I O N S  ON OTHER 
ACTIVITIES. (a) For activities not c o v e r ed  b y  secs. 510- 
540 of this chapter, consistency d e t e r m i n a t i o n s  w i l l  be mad°. 
by state agencies in the course of o th e r w i s e  r e q u i r e d  permit 
review, and by the division for the p u r p o se s  of 15 C.F.R.
§ 930.

(b) N o t h i ng  in this section, o r  6 A A C  80.010, may be 
construed as in any manner limiting the a u t h o r i t y  o f  a 
resource agency to issue general permits.

(c) Subject to approval of the A l a s k a  C o a s t a l  Policy 
Council, agencies may, by regulation, d e t e r m i n e  w h i c h  classes 
or types of actions or permits they a d m i n i s t e r  may have a
de minimis impact on the coastal zone, an d  for w h i c h  a 
consistency determination w ill not b e  required.

22 AAC 10.560. AIR, LAN D  A N D  W A T E R  Q U A L I T Y  CONSISTENCY 
REVIEW. W h e n  those standards r e f er e n c e d  in 6 A A C  80.140 
have bee n  or will be a d dressed for the a c t i v i t y  by the 
Department o f  Environmental C o n s e r v a t i o n  in a r e q u i r e d  
permit or certification proceeding, those standards will not 
be a part of any consistency d e t e r m i n a t i o n  for that same 
activity c onducted under this chapter.

22 AAC 10.570. PROCEDURE FOR C O N S I S T E N C Y  DETERMINATIONS.
(a) Whe n a consistency d e t e r m in a t i o n  is in t e g r a t e d  into an 
existing p e r m i t t i ng  process u nder secs. 5 1 0 - 55 0  of this 
chapter, that integration does not alter the p rocedures 
applicable to that permit, except as p r o v i d e d  in this section.

(b) For the purposes of this section, an d  secs. 130 
and 160(3) of this chapter, w h e n  a c o n s i s t e n c y  determinatic.. 
is made u nder secs. 510-550 of this chapter, re s o u r c e  
agency" includes all state agency members of the Coastal 
Policy Council and any coastal resource d i s t r i c t  w i t h  an 
applicable and approved coastal m a n a g e m e n t  plan under AS 
46.40;

(c) W hen a consistency d e t e r m i n a t i o n  is made in the 
course of a disposal of interest in state land under sec.
520 of this chapter:

(1) notice required under AS 38 . 0 5 . 3 0 5 and AS 
38.05.345 w i l l  state that a c o n s is t e n c y  d e t e r m i n a t i o n  on the 
proposed disposal will be made, and will solicit comments or 
consultation on the issue of c o ns i s t e n c y  w i t h i n  the time 
pariod p r o vided pursuant Co those statutes;

(2) sec. 130 of. this chap t e r  applies, except that 
the time for initiating the 21-day agency comm e nt  period
under that auct i on  is g o ve r n e d  by the policies of the Department 
of Natural Resources; and

(3) sec. 160 applies to that p o r t i o n  of the 
decision under AS 3 8 . 0 5 . 0 3 5 ( a ) (14) w h i c h  c o ncerns the consistency 
of the proposed disposal.

(d) W h e n  a consistency d e t e r m i n a t i o n  is made by the 
division under sec. 510 u.' 550 of this chapter, the d e termina­
tion is a Class II permit proceeding.

(e) W h e n e v e r  a consistency d e t e r m i n a t i o n  is mad e  in 
the course of a Class 1 proceeding, the d e c i d i n g  agency, 
n o t w i t h s t a n d i n g  sec. 100 of this chapter, will;

(1) timely consult with ot h e r  r e s o u r c e  agencies on 
a selective and informal basis;

(2) comply wit h section 160(3) of this chapter;
and

(3) if requested, serve a cofy of the consistency 
determination, with  a d e sc r iption of tin activity, on the 
division.

(f) Subject t:o (c) and (d) of this section, consistency 
d e t erminations on direct federal and state a ctivities will
be con d u c t e d  according to Class I or II. p e r m i t  procedures as 
ne cessary review time warrants.
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22 AAC 10.580. A P P L I C A N T  RESPONSIBILITY IN M U L TIPLE 
PERMIT CASES. Whe n  an activity requires more than one 
permit, the applicant, in order to obtain a conclusive 
determination under secs. 510-540 of this chapter, should 
apply for the appropriate permit' under those jections prior 
to or contemporaneous wit h  application for any ocher n e c essary 
federal permit or license. If m  applicant makes p r e mature 
application for a federal permit or license other than one 
providing the appropriate forum under secs. 510-540 of this 
chapter, the division, under sec. 550 of this chapter, may 
be required to make a d et e rmination under 15 C.F.R. § 930.63 
before the determination u nder secs. 510-540 of this chapter 
is possible. In that event, the division w i l l . r e q u e s t  the 
applicant to immediately apply for the appropriate permit, 
and:

(1) if ap p l i c a ti o n  is made sufficiently in advance 
to permit an agency decision u nder secs. 510-540 of this 
chapter within the time allowable under 15 C.F.R. § 930.63, 
defer to Chat determination; and

(2) if application is not made sufficiently in 
advance, in its discretion;

(A) p r o c ee d  to m ak e  a c onsistency d e t e r m i n a­
tion under sec. 550 o f  this chapter; or

(B) object to the proposal on the basis of
insufficient information u n d e r  15 C.F.R. § 930.64(d).

ARTICLE 6, G E N E R A L  A PPEALS PROVISIONS.

22 AAC 10.600. CLASSES OF APPEALS. There are two 
classes of appeals from decisions on a Class I-II permit 
application. A Class A appeal is informal; a Class B 
appeal involves more formal adjudicatory procedures. The 
regulations of each resource agency specify w hich class of 
appeal may be taken from p articular permit decisions.

22 AAC 10.610, VOLUNTARY RELINQUISHMENT OF R I G H T  TO 
CLASS B APPEAL. (a) Even if an applicant is e n ti t l e d  to a 
Class B appeal, he may w i s h  to take a Class A app. al in 
o rder to expedite the appellate process. The appellate 
officer will grant a request for a Class A  appeal u n d e r this
section if, at the time of filing a notice of appeal under
sec. 620 of this chapter, the applicant serves an executed 
waiver of rights on a for m p r o vided by the agency.

(b) Conversion from a Class B to a Class A appeal is 
solely fo ' the benefit of the applicant, and deprives the 
deciding officer of the same rights and opportunities r e l i n­
quished by the applicant. The agency, on b e h a l f  of the 
deciding officer, w ould not consent to conversion u nder this 
section but for the exc ution of the w a i v e r  by the applicant:, 
and the agency will be acLing in express reliance on that 
waiver.

22 AAC 10.620. NO T I C E  O F  APPEAL. (a) Within 15 days 
of service of an agency decision under sec. 60 of thi 
chapter, or, for Class I permits, w i t h i n  15 .lays of entry of 
the agency decision for persons not required to be served 
under sec. 60 of this chapter, a person may serve a notice 
of appeal upon tho deciding agency and the applicant which 
must contain:

(1) the name, m a i l in g  address, and telephone 
number of the person ma k i n g  the request;

(2) the names and addresses of all persons adversely 
affected by the decision w h o m  the requestor represents;

(3) a statement as to how the decision will injure 
the requestor; and

(4) a clear and concise statement of the material 
factual issues proposed for c on s ideration on appeal.

(b) Where ap p l i c a t io n  was made solely for a permit 
amendment, the noLice of appeal may not raise issues relating 
to the validity of the permit for which an amendment is 
sought, nor to u n r elated terms and conditions of the permit 
for which no amendment has b o o n  sought.
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22 AAC 10.630. STAY OF DECISION. (a) The agency's 
decision is not stayed during the pendency of the hearing. 
However, a re qu e s t o r  may, contemporaneous with s e r v i c e  of 
his notice of appeal under sec. 620 of this chapter, serve a 
motion upon the appellate officer to stay the dep a r t m en t ' s  
decision, or a portion of it, p e n d i n g  the hearing. The 
agency will then serve the request upon a l 1 o ther requestors, 
and the applicant. In reviewing a stay motion the a p pellate 
officer will consider

(1) the relative h a r m  to the person r e q ue s t i n g
the stay, the applicant, and the public health and environment, 
from the granting or denial of a stay;

(2) the resources w h i c h  w o u ld  be com m it t e d  during 
Che pendency of the appeal if the stay were grant e d  or 
denied; and

(3) the likelihood that the person r e q u e s t i n g  the 
stay will prevail Oi. the merits.

(b) No stay wil l  be granted of a denial of a permit 
application for either a new operation, or an ope r a t i o n 
which commenced after the effective date of the statute or 
regulation requiring a permit.

(c) Within 10 days after serv i c e  of the stay p e t i t i o n  
under (a) of this section, any p a r t y  opposing the sta y  may 
serve a response upon the appellate officer and all requestors.

(d) The agency will serve its decision on a stay 
motion w i t h i n  10 days after the expir a t io n  of the deadline 
for a response under (c) of this section.

22 AAC 10.640. ACTION ON N O T I C E  OF APPEAL, (a) Within 
10 days after service of a notice of appeal, the agency will 
serve its decision on the notice upo n  the r e questor and the 
applicant. The agency will grant a request for an appeal if 
the request discloses that the requestor w ould be directly 
and adversely affected by the agency's decision; the requestor 
has raised a genuine issue of fact m a t erial to the decision; 
if a request for comment was p u b l i s h e d  or a h e a r i n g was held 
on the application, the specific issues pre s e nt e d  on appeal 
w ere raised in timely submitted comments or h e a r i n g  testimony; 
and the requirements of sec. 620 of this chapter have otherwise 
been met. If a hearing request is gran t e d  for a person 
other than the applicant, the app l i c a nt  is a party to the 
a p p e a l .

(b) If the agency grants an adjudicatory h e a r i n g  
request for a Class B appeal, it w i l l  publish not i c e  of the 
action in a newspaper of general c irculation for the affected 
area, and wil l  serve notice on all persons who were served 
with the decision under sec. 60 of this chapter. A person 
wanting to intervene in the p ro c e edings „iay serve upon the 
agency and all parties a petition for intervention containing 
the information specified in sec. 620 of this chapter, 
within 10 days after publication of notice or service of 
notice under this section, w h i c h e v e r  first occurs. Any 
party may serve an objection to the intervention petition
within 10 days afte_ service of the petition upon him. The
agency will reach a decision on the intervention request
within 10 days after the expiration of the period for serving
an objection.

22 AAC 10,650. CONSOLIDATION. When more than one 
hearing request is granted, all requests will b e  jo i n e d  in a 
single proceeding.

ARTI C L E  /. CLASS A APPEALS.

22 AAC 10.700. WRITTEN A R G U M E N T  ON APPEAL. W i t h i n  15 
days of service of notice g r a n t i n g his notice of appeal 
under sec. 640 of this chapter, the requestor shall serve 
his written arguments on the a p p e l l a t e  office and all parties 
to the appeal.
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22 AAC 10.710. SUMMARY ACTION. (a) When the applicant 
is a requestor, the appellate officer, in his discretion and 
under applicable standards, will affirm, modify or reverse 
the decision on the basis of the argument served under sec.
700 of this chapter. When the applicant is a respondent, 
the appellate officer, in his discretion, will aff i r m  under 
this subsection.

(b) The appellate officer will require responsive 
written argument when action is not taken under (a) of this 
chapter.

(c) The appellate officer w i l l  serve notice of responsive 
argument under (b) of this sect i o n  w i t h i n  10 days of service
of the requestor's argument u n d er  sec. 700 of this chapter.

(d) Argument allowed under this section must be served 
within 15 days of service of the notice under (c) of this 
section.

22 AAC 10.720. APPEARANCE BEFORE COMMISSIONER. (a)
T K appellate officer will serve not i c e  of oral hear i n g  on 
ail parties within 10 days of ti m e l y  service of allowable 
writ t e n  argument under sec. 710 of this chapter if he d e t e r­
mines that a hearing will m aterially aid his disposition of 
the appeal.

(b) The hearing will bt h e l d  under procedures which 
the appellate officer determines are bes t  suited for re s o l u­
tion of the issues and protection of the parties. The 
notice under (a) of this section w ill specify the procedures 
to be followed. The hearing w i l l  be held no sooner than 10 
n o r  more than 20 days following service of notice under (a) 
of this section.

22 AAC 10.730. DECISION ON APPEAL. The appellate 
officer will serve his findings o f  fact and conclusions of 
lav; upon the parties within 30 days of timely service of 
argument u nder sec. 710 of this chapter, or within 30 days 
of the hold i ng  of a hearing u nder sec. 720 of this chapter.

ARTICLE 8. C L A SS  B APPEALS.

22 AAC 10.800. DISCOVERY. (a) Immediately after the 
agency determines that no additional parties wil l  be added 
to the proceeding, it will serve notice on each requestor 
that, within 15 days, each r e q u es t o r  must serve upon each 
respondent

(1) a complete and c o n c i s e  nummary of the issues 
and factual matters which the r e q u e s t o r  wi.ll present at the 
hearing;

(2) the name, address, telephone number, and 
o ccupation of each witness who m  the r e q uestor Lntonds to 
call at tho hearing, and the p u r p o s e  of his testimony; and

(3) the nature, location, and custodian of any 
real o* documentary evidence w h i c h  the requestor intends to 
introduce at the hearing, and the purpose of its introduction.

(b; Wit h i n  20 days after s e r v i c e  of the matters specified 
in (a) of this section, each r e s p o n d e n t  m u s t  serve upon each 
requestor

(1) the name, address, telephone number, and 
occupation of each witness which the respondent intends to 
call at the hearing, and the p u r p o s e  of his testimony; and

(2) the nature, location, and custodian of any 
real or documentary evidence w h i c h  the respondent intends to 
introduce at the hearing, and the purpose of its introduction.

(c) When a party is both a requestor and a respondent, 
he must serve the matters under (a) of this section as to 
those issues for w hi c h  he is a requestor, and must serve the 
matters under (b) of this section as to those issues for 
w hich he is a respondent.

22 AAC 10.810. PREHEARING CONFERENCE. (a) The appellate 
officer may direct the holding of a p r e h e a r i n g . onference if 
he determines that a conference w i l l  s u b s t an t i a l l y  aid
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resolution of the appeal. At least 10 days' notice of the 
conference wil l  be given to all parties. The time and place 
of the conference will be set by the appellate officer, with 
due regard for the convenience of the parties.

(b) At the prehearing conference, the a p pellate officer 
may explore, and is empowered to make any appropriate order 
regarding

(1) the simplification, clarification, or limita­
tion of the issues, the striking of i mmaterial issues, and 
the summary disposition of issues over which there is no 
genuine dispute;

(2N the admission of facts and the genuineness of 
documents, and stipulations with respect to facts and documents;

(3) objections to the introduction into evidence 
at the hearing of any written testimony, documents, papers, 
exhibits, or o ther submissions p r oposed by a party; however, 
the failure to raise an evidentiary objection : t the conference 
does not p r e clude a party from raising the obi e c t io n  at the 
hearing;

(4) matters of w h i c h  offic i a l  notice w i l l  be
taken;

(5) establishment of a schedule, including 
definite or tentative times r e l ating to the progress of the 
h e a r i n g ;

(6) the taking and introduction of depositions;
(7) the use of affidavits in place of oral testimony:
(8) accepting, on good cause shown, supplements

to the witness and evidence lists provided under sec. 800 of
this chapter (specifically including rebuttal evidence to 
matters submitted under sec. 800(b) of this c h a p t e r ) ;

(9) the exclusion of unduly repetitive or irrelevant 
evidence; and

(10) any other matter w hich wil l  expedite the 
hearing or aid disposition of the matter.

(c) The prehearing conference will be tape recorded.
(d) The appellate officer will prepare, aid will serve 

upon all parties, within 10 days after hold in g  the conference, 
a written p r e he a r i n g  order r e c iting the actions taken at the 
prehearing conference and setting out the schedule f ■ the 
hearing. The order will include a w r i t t e n  statement the 
areas of factual agreement and disagreement and of tne 
methods and procedures to :o u°ed in developing the evidence 
and the respective duties of the parties i.n connection 
therewith. The order will control the subsequent course of 
the hearing u. less modified by the appellate officer for
good cause shown.

22 AA C  10.820. Al’PELIJlTE OFFICER. (a) The appellate 
officer w i l l  he designated by the regulations of the agency 
hearing the appeal. The appellate officer must not have 
participated or advised in the d e c ision b e i n g appealed, and 
m u s ; occupy a position of authori ty in the agency higher 
than that of any person partici p a t i n g  in the decision being 
appealed.

(b) When the appeal is subject to the Administrative 
Procedures Act (AS 44.62.330 et. sec.), a hear i ng  officer 
will be a p p o i n te d  under AS 44.62.550. The hear i ng  officer 
will preside on any pre-he..ring conference h eld under sec.
810 of tills chapter and at the h e a r i n g  under sec. 830 of 
this chapter; rule on the a d mission or exclusion ol evidence; 
advise the agency on matters of law; and he present during 
post-hearing consideration of the appeal. Th e appellate 
officer will hear the appeal with the h e a r i n g  officer and 
the appellate officer will decide the appeal..

(c) When the appeal is not subject Lo the Administrative 
Procedures Act, the appeal will he heard as well as decided
by the appellate officer and the appellate officer is considered 
the hearing officer for the purposes of secs. 830 and 840 of 
this chapter.

•  -=  y  57J  - ~ 77^  — 5 f(F  — — - -  ^ a-- "»
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(d) The deciding officer or his staff w i l l  be represented 
by the Department of Law. T he  D e partment of La w wil l  not 
advise or represent the h e a r i ng  or appellate officer. If, 
for appeals under (c) of this section, the appellate officer 
determines that he needs legal assistance, he w i l l  retain a 
hearing officer under <'.S 44,62.350 to perf o r m or assist in 
those functions whi_n the appellate officer finds appropriate.

22 AAC 10.830. HEARINGS. (a) The sequence of argument, 
examination, and summation must c o n f o r m  to any p rehearing 
order. The appellate or hear i ng  officer may quest i on  a 
witness and, in multiparty proceedings, may limit cross- 
examination to one party on each side if he is satisfied 
that the cross-examination by one party will adequately 
protect the other parties. Other parties may, however, 
engage in cross-examination as to matters not covered by 
previous cross-examination.

(b) Evidence rules are governed by AS 44.62.560.
(c) The burden of proof and of g o i ng  forward wi t h  the 

evidence is on the requestor.
(d) No issue, testimony or real ar documentary evidence 

may be introduced or advanced at Lhe bear i ng  w hich was net 
previously disclosed under sec. 800 or 810(b)(8) of this 
chapter. The hearing officer may w aive this p r o h i b it i o n  if 
the failure to previously disclose- we.0 due to

(1) surprise;
(2) newly discovered evide e.-e w h i c h  by due diligence 

could not have previously bee n  d iscovered and d i i s d o l e d ; or
(3) fraud, misrepresentation, or other Misconduct 

of an opposing party.
(e) The prohibition of (d) o f  this section does not 

apply to evidence offered solely to rebut or impeach matters 
first disclosed pursuant sec. 810(b)(8) of this chapter.

22 AAC 10.840. CERTI F IC A T I O N  OF RECORD. As soon as 
the hearing transcript has been prepared, the hearing officer 
shall certify the record of the hearing and provide notice 
of the certification to all parties. Except for good cause 
shown, the cost of transcribing the h e a r i ng  must be borne by 
the requestor. Whore tacrc is more than one requestor, the 
hearing officer may apportion the costs.

22 AAC 10.850. FINDINGS AND Ih’.IEFS. Within 1.0 days 
after n otice of the certification of the record under sec.
840 of this chapter, a party may serve upon the appellate 
officer, and all t:.it ties, p r oposed fir dings of fact. The 
appellate officer, at the close of the hearing, will, in his 
discretion, also order the submission of briefs if he deter­
mines that briefing will substantially aid his resolution of 
the ease. The proposed findings are intended only as an aid 
to the appellate officer, and a ruling on the acceptance or 
rejection of the proposed findings Is not required.

22 AAC 10.860. DECISION. The appellate officer will 
serve his findings of fact and conclusions of law upon the 
parties within 30 days after notice of c e r t ification of I lie 
record under see, 850 of this chapter.

ARTICLE 9. M IS C ELLANEOUS PROVISIONS.

22 AAC 10,900. SERVICE, (a) Any m a t t e r  required to 
he served under this chapter may be served by personal 
delivery, or by registered or certified mail (return receipt 
requested). Additionally, any matter required to be served 
he-ore a request for an appeal under sec. 620 of this chapter 
may be served by first-class mail or interagency mail.

(b) Upon the granting of a request for an appeal under 
sec 640 of this chapter, a copy of nil matters subsequently 
served, and proof of service, must be mailed to the appellate 
officer, or Lo the commissioner if an appellate officer has 
not yet bee n appointed. Proof of service must; he made by an 
affidavit of service.

-12-



(c) When a pleading or paper filed in a c; se discloses 
that a requestor or respondent is represented by counsel, 
service upon the requestor ox respondent must be made upon 
his attorney.

(d) When mail is used for service, service occurs upon 
mailing for the purpose of the serving party's obligation, 
and upon re< aipt for the purpose of commencing time limits 
upon the receiving party.

22 AAC 10.910. TIME COMPUTATIONS. Time computations 
under this chapter will be made in accordance w i t h  AS 01.10.- 
080.

22 AAC 10.920. DEFINITIONS. As used in this chapter:
(1) "appellate officer" means the employee 

designated by the deciding agency to decide an appeal taken 
under this chapter;

(2) "commissioner" means the commissioner of the 
deciding agency or his designee. For the purpose of sec. 
020(a)(1) and sec. 020(b) of this chapter, the only authorized 
designee is the deputy commissioner of the deciding agency:

(3) "completed application" means an application 
form provided by the agency which is fully completed and 
properly executed: is accompanied by all m at erial required 
to be included by the regulations of the deciding agency: 
and is served in accordance with the deciding agency's 
regulations at a place identified as appropriate for service 
in those regulations:

(4) "deciding agency" means the resource agency 
from which the permit must be obtained:

(5) "deciding officer" means the employee d e s i g­
nated by the deciding a g e n c  to make the permit decision 
under sec. 60 of this chapter:

(6) "division" means the Division of Policy 
Development and Planning, Office of the Governor:

(7) "great weight" means deference unless the 
assertion is contrary to the weight of fact or opinion in 
the administrative record:

(8) "permit" means a permit, license, certification, 
consistency determination, plan review or .other authorization 
or approval issued as a written document which is required
to be obtained from a resource agency before construction or 
operation of a project. The term does not include disposals 
of an interest in state land or water, but does include all 
authorizations and approvals, whet h e r  proprietary or regulatory, 
necessary to undertake a project under a previously conveyed 
property interest;

(9) "prlmaiy area of expertise" means that s c i e n­
tific or technical expertise primary and peculiar to a 
particular resource agency. However, no c ommenting agency 
lias "primary expertise" for the purpose of this chapter on 
questions of balancing competing factors. That is a decision 
vested in the deciding agency. If no bal a n c i n g  of competing 
factors (including factors within the deciding agency's own 
primary area of expertise) is involved, the deciding agency 
must accord great weight to a resource agency's assessment
of impacts on that resource. For example, if, under see.
130 of this chapter, the Department of Environmental C o n s e r­
vation comments that a particular activity will, have certain 
adverse water quality impacts, and that a certain mitigating 
measure would be appropriate, the deciding agency must 
acford great weight to the assessment of impact, but will 
no accord great weight to the recommended condition if 
deciding upon that condition turns upon a balance of other 
factors. The primary area of expertise of the Office of 
Coastal Marngcment is interpreting the meaning of 6 AAC 80;

I 10) "requestor" means a person r equesting an 
appeal under sec. 620 of this chapter;

(11.) "respondent" means n person defending the 
agency's decision; and

v12) "resource agency" includes the departments of 
Environmental Conservation. Natural Resources, and Fish ind 
Game, and the Office of the Governor, Division of Policy 
Development and Planning.
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6 AAC 8 0 . 9 0 0 ( 2 0 )  i s  amended t o  r e a d :
(20) "feasible and prudent" has the same meaning 
as in sec. 4(f) of the Department of Transportation 
Act of 1966, 49 U.S.C. § 165 J(f);

6 AAC 80.010(b) is amended to read:

(b) Nothing in this chapter or in any district 
program displaces or diminishes the authority of 
any state agency or local government w ith respect 
to resources in the coastal area. Uses and activities 
conducted by state agencies in the coastal area 
must be consistent with the applicable district 
prog r a m  and the standards contained in this chapter.
In authorizing uses or activities in the coastal 
area under its statutory authority, the appropriate 
state agency under 22 AAC 10.510-550 shall grant 
authorization if, in addition to finding that the 
use or activity complies w i t h  the agency's statutes 
and regulations, the agency finds that the use of 
activity is consistent with the applicable district 
p r o g r am  and the standards contained in this chapter.



PLEASE NOTEi THE PSECEuING PAGES HERE TREATED 

AS A UNIT IN THE ORIGINAL DOCUMENT.



I  © ^  M . A I I M  

TTC3 S1  © d i O I E J T I I f i l

L E G I S L A T I V E  A F F A I R S  A G E N C Y

POUCH Y.SIAltCAPllOl 

JUNCAU. AlASKA 9«?0 1 I 

907.if>5 3800

M E M O R A N D U M A p r i l  4, 1980

S U B J E C T : 

TO:

FROM: .

CL'SB 269, r e l a t i n g  to n u c l e a r  was t e s

S e n a t o r  G l e n n  Hackney, C h a i r m a n  
S e n a t e  Health, E d u c a t i o n  and Soci a l  Services 
C o m m i t t e e

J o h n  B. C h e n o w e t  
L e g i s l a t i v e  Cou

T h e r e  was some c o n f u s i o n  c o n c e r n i n g  i n s t r u c t i o n s  to c o m p l e t e  
the second r e d r a f t  of this c o m m i t t e e  substitute. W h i l e  the 
d e p a r t m e n t ' s  " p o s i t i o n  p a p e r "  w a n t e d  a b a n  only on "high 
level n u c l e a r  w a s t e s "  f r o m  n u c l e a r  p o w e r  plants, your 
c o m m i t t e e ' s  a c t u a l  r e q u e s t  was l i m i t e d  to "high level n u c l e a r  
wastes", p r e s u m a b l y  f r o m  any source. 1 do n o t  k n o w  h o w  to 
qu a n t i f y  "high level" w i t h  precision. Not w a n t i n g  to tie to 
a figure e x p r e s s e d  in terms of m e a s u r e m e n t s  that d e l ' g a t  
p h y s i c i s t s  and t r o u b l e  legislators, I h a v e  suggested langu a g e  
in the draft that leaves the d e t e r m i n a t i o n  (other t ..in as to 
w a s t e s  f r o m  n u c l e a r  plants) to an a d m i n i s t r a t i v e  agency. I 
n o t e  that, at 18 A A C  85, the D e p a r t m e n t  of E n v i r o n m e n t a l  
C o n s e r v a t i o n  has a l r e a d y  d e f i n e d  p e r m i s s i b l e  d i s p o s a b l e  
n u c l e a r  wastes.

* * •

The b i l l  draft a l s o  m a k e s  cl e a r  that the p r o h i b i t i o n  is not 
i n t e n d e d  to p r e c l u d e  s t o r a g e  and d i s p o s a l  of q u a n t i t i e s  of 
n u c l e a r  w a s t e s  g e n e r a l l y  u s e d  in education, r e s e a r c h  and  
m e d i c i n e .

J B C :ljb

E n c l o s u r e

%



J A Y S .  H A M M O N D ,  G O V E R N  O R
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April 15/ 1980

The Honorable Glenn Hackney 
Chairman
Senate Health & Social 

Services Carmittee 
Alaska State Senate 
Pouch V
Juneau, Alaska 99811 

Dear Senator Hackney:

The Alaska Department of Environmental Conservation would like to subnit 
the following carments and recommendations on SB 269 concerning the 
disposal of nuclear wastes in Alaska. We support this bill and the 
several minor changes which have been recommended. We would be unre 
than willing to present these carments and 
might have at the 3:00 pn Committee

Enclosure



ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION

REVIEW OF SB-269 

A N  ACT PROHIBITING THE DISPOSAL OF NUCLEAR WASTE MATERIAL

Submitted to the 

Senate Health, Education and Social Services Committee

SB 269 makes changes in the current Alaska Statutes 18.45.025 FACILITIES 

SITING PERMIT REQUIRED, to prohibit the siting of any facilities which 

would allow the storage or disposal of radioactive waste materials 

within the State of Alaska. The Department strongly supports this 

legislation, particularly as it relates to the disposal of highly 

radioactive waste materials from nuclear power plants.

Wastes from nuclear power generating facilities require extremely long 

storage times before their radioactivity is reduced to safe levels.

These wastes are difficult to contain in a safe manner, require extremely 

expensive containment technology which up to now has not proven reliable 

for long-term storage. While wastes from existing plants in other 

states will require some form of disposal method, Alaska should not 

become a dumping ground for these wastes. SB 267 would prohibit this 

from occurring, except in the unlikely event of federal preemption.

In supporting this legislation, we understand that a change has been or 

is going to be made in the legislation to expressly prohibit only the 

disposal of high level radioactive wastes from nuclear power plants. We 

support this change, because the disposal of small amounts of low level 

radioactive wastes generated from medical, laboratory and industrial 

facilities can to accomplished without creating a hazard to public 

health and the environment. Many of these low-level wastes cause no 

danger to the public if they are disposed in a safe and environmentally 

sound manner. Therefore, the existing authority to establish regulations 

under AS 46.03.250 should be adequate to assure proper handling and 

safe disposal of the low-level radioactive waste materials presently 

being generated in Alaska.

(

We thank you for the opportunity to comment on this legislation.
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April 15, ,1980

The Honorable Glenn Hackney 
Chairman
Heal tli, Education

and Social Services Committee 
Alaska State Senate 
Pouch "V", State Capitol Building 
Juneau, Alaska 99811

Dear Senator Hackney:

Sid Hcidcrsdorf, Radiological Physicist for the Division of Public 
Health, is out of town this week and therefore unable to testify at the 
Wednesday hearing on CSSB 269. He has asked that I convey his concerns 
regarding this bill to you for consideration by your committee.

We are pleased to note that the Committee Substitute for Senate Bill 269 
allows the storage • ad disposal of nuclear waste resulting from medicine, 
scientific research and education. We have a few additional concerns we 
feel should be weighed by the committee in their deliberations on this 
bill.

Consideration No. 1

Section 18.45.025 removes nuclear waste disposal facilities from the 
permit requirements listing. At some time in the future, if disposal 
requirements from medical, scientific and educational sources become 
great enough, a waste disposal facility may be required within the state 
for wastes generated from these sources. In tliat event, any such faci­
lity should be required to receive a permit from the Department of 
Environmental Conservation.

Docurr.oni g  79' so

Consideration No. 2

Section 18,45.027 prohibits the transportation of nuclear waste material 
in the state except l'or purposes of disposal outside the state. It is 
suggested that the prohibition should be directed against high level nu­
clear waste materials since there may be n?cessity to transport low 
level wastes from medical, scientific and educational sources. The 
State has regulations covering the transportation of nuclear materials 
(18 AAC 85.320).

Consideration No. 3

)A Y  S. H A M M O N D ,

SOCIAL s c i e n c e s
• &.VISI0H OF fUll 1C IlfAUH

P O U C H  H - O G - J U N E A U  

■js x k  « xxsauott-fam

Section -o.45.029(b)(1)(B) seems to add to the potential for confusion
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over the term "high level nuclear material" rather than to clarify the 
definition as intended. For example, low level wastes from medical, 
research and educational uses, when improperly stored or disposed of, 
could be "material of a kind or quantity which .... would constitute a 
threat to the health or safety of the public....". « Safe disposal of 
radioactive wastes is already covered by regulation in 18 AAC 85.270 - 
310.

Recoircnendations

1. In Section 18.45.025, retain the requirement for a permit for the 
siting of a nuclear waste disposal facility.

2. In Section 18.45.029, delete subpart (1) (B) since it does not
appear to add clarity to the definition of "high level nuclear
material" and rephrase 18.45.029 (1) (A) to read "nuclear waste 
material produced by nuclear power plants and nuclear fuel proces­
sing facilities".

3. A preferable alternative to Recommendations 1 and 2 is to delete
Section 18.45.029 in its entirety and rephrase Section 18.45.027 as

Section 18.45.027. TRANSPORTATION', STORAGE AND DISPOSAL OF 
NUCLEAR WASTE MATERIAL. The transportation, except for pur­
poses tf disposal outside the state, storage and disposal of 
high level nuclear waste material from nuclear power plants or 
nuclear fuel processing facilities is prohibited.

Such phrasing would be consistent with the continued use of low 
level nuclear materials for medical, scientific or educational 
purposes and would eliminate the need for defining "high level 
nuclear waste".

Department's Position

Ihc Department of Health and Social Services is neutral on CSSB No. 269 
if these recommendations are incorporated in the final draft.

Thank you for the opportunity to present Mr. Heidcrsdorf's testimony to 
you in this letter. He will be back in his otficc Monday, April 21st 
and will be able to provide you or your committee members with any 
additional information you may require.

follows:

Sincerely,

Dean P. Tirador, M.D. 
Director
Division of Public Health

DFT/nd



POSITION PAPER 

SENATE BILL NO. 269

'"An Act prohibiting the disposal of nuclear waste material."

Senate Bill No. 269 prohibits the storage and disposal of nuclear 
waste material in Alaska. This prohibition is without qualification as 
to quantity, origin, and kind.

Alaska lias approximately 35 licensed users of radioactive materials. 
Since Alaska is not an Agreement State under the Atomic Energy Act, the 
Department of Health and Social Services does not have jurisdiction over 
these sources. They are licensed and controlled by the United States 
Nuclear Regulatory Commission.

Presently, nuclear waste material in some form or other is either 
stored and/or disposed of in Alaska. It is estimated that from eight to 
ten of the facilities licensed in the State by the Nuclear Regulatory 
Commission use unsealed sources which require some storage and disposal 
following use.

Unsealed sources, as differentiated from sealed sources, are those 
not encapsulated in a container. Unsealed sources, kept in openable 
bottles or other containers, are necessary in research and nuclear 
medicine so they can be used in various laboratory proceaires or in 
medical practice by ingestion, inhalation or injection. This use 
results in various kinds of radioactive wastes. Facilities presently 
using unsealed sources are four hospitals located in Juneau, Anchorage, 
and Fairbanks. Unsealed sources are also frequently used in private, 
Federal, and State research and/or educational facilities carrying out 
activities such as those conducted by the NOAA Auke Bay Fisheries 
Laboratory, U.S. Geological Survey, and the University of Alaska In­
stitutes of Marine Science and Arctic Biology. Some of these unsealed 
sources may also be used in industrial applications--for example, acti­
vities related to tire oil industry.

Radioactive wastes are in the foam of liquids, contaminated labo­
ratory articles, biological samples, and such items as towels and 
clothing. Generally these would be stored in liquid-tight barrels, on 
site, in an area with limited and controlled access. Storage is ne­
cessary until materials can be shipped to a licensed radioactive waste 
disposal site, such as the one in Ricklaud, Washington. Alaska docs not 
have an approved waste disposal site, and the present low volume of such 
waste has not yet caused a problem for users in Alaska.

Presently, hospitals in Alaska store radioactive waste until it has 
decayed to very low levels (near background). The material is then 
either incinerated or disposed of in sanitary sewerage systems according 
to regulations established by the Nuclear Regulatory Commission.

• i
•* M I



This Bill, if passed as presently worded, will eliminate the use of 
unsealed radioactive sources in Alaska--a situation which will have a 
harmful impact on the delivery of medical services and research acti­
vities within the State. Accordingly, the following changes in wording 
are recommended:

Line 12: ' Leave in the phrase "OR NUCLEAR WAStE DISPOSAL

The changes recommended above are suggested only to protect the use 
of radioactive materials in nuclear medicine facilities, research, and 
education. It is recognized that the prohibition of the disposal oi* 
high level waste from nuclear power plants may directly affect future 
State policy and the interest of other State agencies. This matter of 
State policy regarding disposal of high level waste has ramifications 
iar'beyond the authority of this Department, and consequently is not 
addressed by this position paper.

With the above recommended changes, the Department of Health and 
Social Services takes a neutral stand on Senate Bill No. 269.

FACILITY”.

Lines 26-28: Section 18.45.027. DISPOSAL OF NUCLEAR WASTE
MATERIAL. The disposal of high levels of nuclear 
waste material in the State from nuclear power 
plants is prohibited.

Recommended by:
Dean FT Tirador, M.D. 
Director, Division 

of Public Health

Date:

Approved by:
Helen D. Beirne 
Commissioner

Date:
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lliO Honorable J. M. Kerttula 
Senator
Alaska State Senate • ' •• .. V >
Pouch V ' • ■ ' • ' ; •• , ; ;• •
Juneau, Alaska 99811 P .  •'

Dear Senator Kerttula: '' .V • ' ’ *
The Department recently completed an analysis of House Bill 511 relating 
to tlie disposal of hazardous wastes. Berause of your interest in hazardous 
wastes, we have enclosed a copy for yor.r information. 'Hie bill will 
need some changes if we are to develop a reasonable hazardous waste 
disposal program, and our analysis rakes recommendations on how tJiat 
might occur. .

There have been indications in the past several weeks that the House 
Resources Committee expects to schedule this bill for hearings. We are 
working with committee's staff in drafting a substitute bill in preparation 
for those hearings. This should occur soon, and we will keep you informed on this effort. •

• » , «»

' : : j ^^V'vVpH^rp.-r.v Cihcerely yours,

• •  • • • •  j* » • V • ? V .  y« V ' - ; . ;  . S  / /  / !

/ • ■ •• ••• V ‘ •Av*----- - /)

•V'-i'-! ’
v.  C. Deming Cowles
■“ .p'- V.p ‘ “ Leputy Commissioner



A L A S K A  D EPARTMENT OF ENVIRONMENTAL CONSERVATION

ANALYSIS OF HO 511, AN ACT 

RELATING TO T H E  DISPOSAL OF HAZARDOUS WASTE

• I

SUMMARY OF 13ILL ' f • ’
*  t

Th'8 department interprets the intent of HD 511 to mean that the 

Legislature wishes to protect the land3 and people of the state 

from the potential dangers of hazardous waste disposal rather than 

the use or generation of hazardous materials. The bill delegates 

t<> the Alaska Department of Environment'1 Conservation (ADEC) the 

power to adopt regulations for the safe, proper disposal of hazardous 

waste so as to protect tne health, safety and welfare of the public 

f n d  the quality of the environment. However, it grants this power 

w i t h  reservations, since the bill also prohibits the disposal of 

hazardous waste in A l a s k a  unless processing renders the wastes 

harmless. . ...
•  ‘ ’’ '  ’'' * •  * * •  * '

ANALYSIS ' * ..i> i ■ ■ ■ ■■ • • * , •• ' '

S h e  depart m e n t’s interpretation of H3 511 takes into account the 

numerous examples of illness, death, and mutations throughout the 

continental United States that have been traced directly to disposal 

oites for hazardous wastes. The department further assvsr.es that 

the intent is not to halt the use or generation of hazardous substances 

except in certain instances, because such a ban would hinder ecc .-.ic 

development. As the Alaska economy diversifies the possibility 

exists that more industries and corporations which generate hazardous 

w as t e  will be attracted to and wish to locate in the state.

1. Positive AsDects of the Bill
-   —  ' — , *

V. .. . HD 511 i s  the f i r s t  attempt to grant s p e c i f i c  Legis lat ive 
authority to handle and manage hazardous wastes in Alaska. 
Currently the Alaska Statutes authorize ADEC to adopt regu lat ions  
concerning c o l l e c t io n  and d isposal  o f  garbaqe, refuse, and 

. | " Other discarded s o l i d  waste m ater ia ls  from industr ia l ,  commercial,
• . i g r i c u l tu r a l  and community a c t i v i t i e s  or operations.  I t  i s  

Under th is  broad s ta tu tory  authority that ADEC has assumed 
. r e s p o n s ib i l i t y  fo r  e s tab l i sh ing  a hazardous waste management 
* program. S pec i f ic  l e g i s l a t i v e  authorizat ion would, however,
. clarify the state's role and responsibility in hazardous waste 

management.

Specifically, the following aspects of the bill are necessary 

• , for a coordinated hazardous wasto management program.I ( | i
» •

Section 20 authorizes tho department to adopt regulations

• fcr tho disposal of hazardous wastes. This power, however,

. 1 b  limited by Section 10, which bans all disposal of 

hazardous waste in the stato. Tho materials considered 

below aro examples of wastes which the department presumes 

Could bo regulutcd undor the bill.



Whilo u r a n i u m  io not prencntly being mined in Alanka, at

one earlier mine and continuing explorations present 

•viocncc that Alaska has the potential Cor large-scale 

uranium mining. The large amounts of waste rock and 

Overburden contain potentially hazardous radioactivo 

materials, either directly through radon escape or indirectly 

through leachate. From a practical standpoint, this 

Overburden would have to remain in Alaska. ,

•

Waste oil is considered by the Environmental Protection 

A g e n c y  to be hazardous. In fact, it i3 singled out for 

0pccial treatment because the use of waste oils for dust 

■upprcssion or incineration has been known to cause 

Berious environmental affects. However, waste oil is 

.heavily utilized as c‘ dust suppressant on roads throughout 

Ala ska. T h e  only State requirement to its use in such a 

m a nner is that the user obtain a department permit under 

18 A A C  75.010-06C. The use of waste oil in this manner 

m a y  be considered illegal by EPA once their final hazardous 

vaste regulations are promulgated this Spring and Summer.

Because of Alaska's increasing involvement in petroleum 

production, the number of oil spills has been increasing 

yearly. In 1979 alone there were four major oil spills - 

the M / V  Lee Wang Zin near Ketchikan, tho M/V Ryuyu Maru 

o f f  the Pribiloffs, the Cordova Chugach Cannery, and the 

A t igun Pass spill. Oil spilled from these four incidents 

•lone totalled over 632,000 gallons. Much of this oil 

v e n t  di r e c t l y  into the environment; the remainder has or 

ia being cleaned up. While E P A  does not consider oily 

vastcs as hazardous, Alaska does consider them special 

enough to warrant specific legislation, AS 3 0 . 2 5 . 1 2 0 . (c). 

Alco, S e ction 30.25.061(c) of HB 2C5, "An Act Relating to 

'the Prevention and Control of Oil Pollution* deals with 

the disposal of oil spill clean-up materials. When not 

handled correctly these wastes pose a hazard for individuals 

•nd the environment. Bulky, difficult and expensive to 

transport, and a cause of localized air pollution if 

b u rned and water pollution if leachate fores, oily wastes 

cannot be shipped out of state nor simply left in a 

Stored condition with no future plan for disposal.

In tho above situations the conditions under which disposal 

Vill be allowed must be clarified. If section 10 were 

deleted or modified. Section 20 would qive the department 

tho authoritv to clarify these conditions and would then 

provide the sound basis for a management program geared 

t o  A l askan conditions.

•

If Section 1J were deleted or modified, Section 20 would 

be tho start of obtaining the required authority should 

the department decide that assumption of the federally- 

mandated hazardous waste program is in tho bout interest 

O f  tho stato.



, In 197G the Rer.ourco Conservation and Recovery Act (RCRA)

VAB passed by Congress. One of the main goals of the Act 

was prevention of pollution caused by the disposal of 

hazardous wastes, tho primary means for achievement being 

a manifest system. The manifest, similar to a bill of 

lading and signed by all persons in contact with the 

vaatcs, would be filed with the responsible state or 

federal agency. In this way a waste could be .traced from 

generation to final disposal.
• ,«

Congress stressed that states should assume responsibility 

for their own hazardous waste management program. Funds 

vere appropriated for hazardous waste inventories, economic 

analyses of additional state resources needed under

• program adoption, analyses of the effect on industries, 

and planning. If a state did not assume responsibility,

E P A  would be required to manage hazardous wastes in that 

state.
>.

Alaska is considering whether or not to assume all or 

'part of the RCRA-mandated program or allow the Environmental 

Protection Agency to assume responsibility. Some of the 

•points to consider are additional staff and paperwork 

t necessary for program implementation, need for the State 

to have control over these wastes versus leaving control 

in federal hands, and the economic feasibility and preferences 

o f  industrial generators rcaarding stato or federal 

juri sdication. While federal money is available for 

• •• Prog ram planning and start-up, the program must be

completely state-funded within a few years. The department 

• ' --plans to make its decision in Fall, 19G0. . . . •
I » « M k V I• ’ *» * * . . 1 • * ‘

    ■ ‘
While the authority given this department in HB 511 would

• probably be sufficient for interim authorization, full 

authorization by EPA will be dependent on the passage of 

complete legislative proqram authority as well as numerous 

requirements promulgated as regulations. Nat only would

a  section on the state's authority to write regulations 

for specified aspects of hazardous waste management bo 

. needed, the bill should be changed to reflect the shortcomings

i and considerations discussed below. .
- t

Shortcomings of the Dill . ' . *

Tho bill a3 written has several deficiencies!

«. Sections 10 and 20 are conflicting. Whereas Section 10

.. . prohibits disposal of hazardous waste in Alaska, Section 20

‘authorizes ADEC to write regulations for the safe disposal 

O f  hazardous waste. Since some hazardous wastes may need 

•' disposal instate, tho Legislature should remove tho 

conflict.



b. Tho bill defines hazardous wasto so broadly that it is 

Vague. The definition of hazardous wastes, taken from 

tho Resource Conservation and Recovery Act, is adequato, 

however, RCRA further authorizes the Environmental Protection 

Agency to refine the definition by listing hazardous 

, Wastes. While the department could use See. 20 to identify 

hazardous wastes, the bill docs net specifically give the 

department that authority.
%

C. Banning hazardous waste disposal alone wi l l  not guarantee 

protection. Transportation and storage of hazardous 

Wastes arc potentially as damaging as disposal. Even 

•hould Section 10 stand as written, hazardous wastes will 

need to be stored prior to processing or transporting.

Again, the department could use Sec. 20 to guarantee 

proper treatment, storage, and transportation m  thods, 

b u t  the bill docs not explicitly g r ant this authority.

• i

<3. Section 30 singles out corporations for special punishment 
. .for a violation of any hazardous waste requirement.

. However, the potential of contamination from improper

•hazardous waste handling is as great from individuals as 

from corporations. Penalties should either come under 

existing penalty provisions .in AS 46.03 or be generalized

• so as to cover everyone.. ^ y * ;•*? fccf; i ̂

e. A  slight point in Section 10 is that once a hazardous

waste is processed to remove its harmful qualities, it is

n o  longer hazardous. Therefore this qualifying phrase in 

the Gection is unnecessary. . ■
*i fcV* «.

' 3«". Considerations

• \
« * • J  - «• 4 , r .  P.

'y j .¥*

2.
•jfi •

■ *■— ■ v ■> . i , " y y .
•A”

A, ' ’

/ IVk.< I/'.
;u *

V . . .  . . .  .

b.

A t  this time the status of hazardous waste in Alaska is 

.unknown. The department recently began a inventory of 

hazardous waste types and amounts, generators, disposal 

sites, transporters, processors, and handling methods in 

order to determine wh a t  controls Alaska should have.

This would include evaluating whether Alaska needs a 

disposal site and what alternatives are available for 

disposal of hazardous wastes. Once these results are 

‘available the Legislature will be in a position to know 

vh a t  legislation would protect the people and lands of 

tho State. -j

i • «. v

Ma n y  states are reacting to improper and unsafe hazardous 

Wasto disposal practices by prohibiting all disposal or 

b y  prohibiting disposal of out-of-state generated hazardous 

Wastes. An the A l askan economy diversifies, there will 

b o  the probability of attracting more industries and 

Corporations that potentially generate hazardous wasto.

Tho Legislature should consider tho possibility that 

Washington, which is tho destination of most Alaskan 

transportable hazardous wastes, might not accept Alaskan 

hazardous wasto in tho future.
*

• * ' ' ' • ' 
i • < .» • « i .1 » • 1 * ‘ ' 1 *
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Tho term "processed" in undefined: its definition will 

clarify the distinction between processing or troatmont 

end disposal.

C. RECOMMENDATIONS ‘

Hazardous waste g eneration is often a necessary part of industrial 

development. Since economic diversification is a prime goal of the 

State, limiting or banning the disposal of hazardous waste could 

.limit the number and types of industries wishing to locate in 

Alaska. I
♦

Even with limited industrial activity, however, a total ban on 

hazardous waste disposal would be inappropriate. Hazardous wastes 

are generated by medical facilities, by automobiles and other 

vehicles, by utilities and other facilities. However, the state 

• ®ust guarantee that when such wastes are generated that disposal 

. .. and storage does not threaten or harm its people or environment.

To do this HD 511 should be mod i f i e d  to take into account why and 

how hazardous wastes are generated and by whom.

' ' ’ « • •
As currencly drafted, House Bill-511 would modify Alaska Statutes 

relating to the Department of Health and Social Services. Because 

the intent of this legislation is for the Department’ of Environmental 

Conservation to carry o u t  hazardous wastes control efforts, we •. 

recommend that this proposed legislation be integrated into Alaska 

Statutes 46.03, whi c h  relates to the Department of Environmental as 
‘ ’ follows: , r .i

—  -  -  r r . i

1.

 “•"'•S • •

A S  46.03.020(10) be amended to add the following

~<I>. ■ " Proper handling, t r a n s p o r t a t i o n , treatment, storage, 

- - disposal, and control of hazardous wastes from the 

time of initial ncneration to final d i s o o s i t i o n ."

  .
. *f -..A*.

l.« . >■«,<■ • , ,

2 . Tho title of A r ticle 6 be amended to read as follows:

, \ "Article 6. Pesticide and hazardous solid waste control"

3* A n e w  section A S  46.03.340 be added as follows:

... "46.03.340. H A Z A R D O U S  W A S T E  C L A S S I F I C A T I O N ,  R E P O R T I N G ,  (a)

v  «» 

i '

The department shall classify hazardous wastes and their

sources. Classifications made unacr this subsection may be

for the state as a whole or to substatc areas.

(b) tlie department may require a person generatinn, handlinn,

O r  possess inn hazardous solid wastes to submit reports containing 

information concern inn location, amounts, and types of 

kazardous wnsto:;. " ~

4« A now aection A S  46.03.350 is added to read as follows:
*»i

•\'( ’ . *46.03.350. HAZARDOUS SOLID WASTE RE CUI.ATTONS. The depar t m e n t

Bhall adopt h.i.mnlom; waste cnnrrnl roan tat u.u.*; to prnvnli* 

for the dirsponal or hazardous w. m t n  to protort the public 

kealth, livestock, wildlife, ami f he I'nvironmi’m: I rum any 

Adverse et tect.-i. Such i'fi;nlat.iuin may include requirements



' • *01* the handling, treatment, storage, and disposal of •

hn :ardous war, ten, c o n L a i n e n z a t i o n ,  labeling .irul re|>ortlnq. "

5. -AS 46.03.326 DEFINITIONS be amended to add tho following:

( ) "Generation" means the act or process of producing

hazardous waste. t ,

( ) "Hazardous Waste" mean3 a waste or combination of

V&otcs which because of its quantity, concentration, or 

. . * physical, chemical, or infectious characteristics may

cause or significantly contribute to an increase in

mortality or increase in serious, irreversable, or incom- 

v  ' passitating reversible illness or propose a substantial

. . P r " sent or potential hazard to human health or environment
. ’• W n e n  improperly disposed."

I. ' • m m  •• •• V • •
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Official Business

JUaska Jlfefe l̂egislature
Senate

CommiUce  on  ju d ic ia r y

M E M O R A N D U M

Pouch V
State Capitol

Juneau, Alaska 99S11

D A T E :

T O :

FRO M :

R E :

F e b r u a r y  2, 1981 

S e n a t e  J u d i c i a r y  M e m b e r s  

K e v i n  K. Bruce, C o m m i t t e e  A i d  

SB 29

P l e a s e  find e n c l o s e d  the f o l l o w i n g  m a t e r i a l  for h e a r i n g s  on  
SB 29, "An A c t  r e l a t i n g  to n u c l e a r  materials":

A.) SB  29
B.) A m e n d m e n t s  by S e n a t e  R e s o u r c e s  C o m m i t t e e
C.) T e s t i m o n y  by D e p a r t m e n t  of E n v i r o n m e n t a l  C o n­

se r v a t i o n  on SB  29
D.) B a c k g r o u n d  m a t e r i a l  on SB 269 and HB 511, i n­

tro d u c e d  l a s t  le gi sl a tu re .
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STATE o f  Alaska et al„ Appellants, 

and

Cook Inlet Region, Inc., Appellant 
by Intervention,

v.

J. R. LEWIS and Harold H. Galliett. Jr., 
Citizens and Taxpayers o f  the State of  

Alaska,  Appellees.

No. 3039.

Supreme Court of  Alaska.

Jan.  IS, 1977.

Suit was instituted challenging consti­
tutionality of  a three-way exchange of land 
between the State o f  Alaska,  the United 
States,  and a regional native corporation. 
The Superior Court, Third Judicial District, 
Anchorage, C. J.  Occhipinti, J., entered 
judgment declaring statute authorizing ex­
change unconstitutional and issued an in­
junction, and defendants appealed. The 
Supreme Court, Boochever, C. J., held that 
there was no provi s ion in the Constitution 
against  alienation of  mineral rights that 
operates to preclude a land exchange pursu­
ant to an agreement whereby the Slate will 
relinquish certain lands, including the sub­
surface minerals therein, to the United 
Stales  in order to augment the federal hold­
ings from which regional native corpora­
tions will obtain their aboriginal entitle­
ments and, hence, legislative approval of 
exchange is sufficient once Congress con­
sents to lifting restrictions imposed against 
alienation of mineral rights;  further, au- 
thoriz 'g statute is u general  act,  address­
ing a matter  which is unique, but of  state­
wide concern, and is not invalid on ground 
tha t  it weighs provisions of prior acts re­
stricting State’s right to alienate minerals 
and authorizing exchanges of  land with na­
tive corporations for equal value, and s ta t ­
ute is designed to facil itate statewide land 
use management and to resolve a host of  
p r e  : I : g legal :• ‘•UCS Olid, .'IS -O ch ,  is Hot 
vmhttivc of  I 'institutional prohibition on 
heal  and ■, • Uni ! -gislation.

Injunction vacated, and declaratory 
judgment reversed.

Rabinowitz, J., dissented in part and 
filed an opinion in which Erwin, J., joined.

Burke, J., dissented in part and filed an 
opinion.

1. Constitutional Law 0=42.3(2)

Plaintiffs,  who claimed that three-way- 
exchange of land between State of Alaska,  
United States government,  and regional 
corporation organized under Alaska Native 
Claims Settlement Act would result in loss­
es to state treasury and taxpay.  -s of  vast 
sums of  money, who sought to protect min­
eral resources in land originally selected 
from federal government under Statehood 
Act, and who as citizens and taxpayers 
were in a better position than governor and 
Attorney General to complain o f  exchange, 
had a sufficient personal stake in outcome 
of  controversy to guarantee "the adversity 
which is fundamental to judicial proceed­
ings" and had standing to bring suit chal­
lenging constitutionality o f  exchange. 
Laws 1976, c. 19; AS 38.05.125, 38.95.060; 
Rules o f  Appellate Procedure, rule 9(e); 
Const, art.  2, § 19; art.  8, § 9; Alaska 
Statehood Act, § 6(i), -18 U.S.C.A. preceding 
section 21; Alaska Native Claims Settle­
ment Act § 22(f), 43 U.S.C.A § 1621(f).

2. Const it utio ial  I .aw ^^>12 
Statutes c = »K1 (1)

In - nstruing- a legislative act, a court 
need only look to the intent of  the legisla­
tive members who enacted it, but in con­
struing a constitutional provision, which 
must be ratified by the voters, it is also 
necessary' to look to the meaning that the 
voters would have placed on the provision,

3. Mines and Minerals ' -<l

Provisions of  Constitution, rather than 
placing restraints on alienation o f  inineial 
rights, merely kaw. derision as to whether 
to require suei reservations to Congress 
and State’s leg Jutun and, thus, impose no 
ioqu ilim* nt to an e>1 1„.ngi of  land autho­
rized by Cough s and -tale l« gislatore even 
though < \U .-.ge involve, a »«• nee of

C o -r-c ' p U i e  d o t  . ivc. ' R U s l U .  f o p w d i L g -





Pouch VJudiciary Committee state Capitol
Juneau, Alaska 99811

Official Business

Alaska State Legislature
Senate

M E M O R A N D U M

TO: File

FROM: Oleta Simmons

DATE: April 5, 1981

SUBJECT: SB 41

The following individual would like to be informed of the next 
committee hearing or SB 41:

Susan Miller 
Alaska Court System 
303 K Street 
Anchorage, Alaska 99501

(264-0553)



OfficiaJ Business

Alaska State Legislature
Senate

Judiciary Committee Pouch V
State Capitol

Juneau, Alaska 99811

Ma r c h  30, 1981

David Cates, Ph.D.
Alaska Native Health Board 
1689 C Street, Suite 230 
Anchorage, Alaska 99501

Dear Dr. Cates:

T h a n k  you for your interest in SB 41.

Several members of the Committee feel that, although comparatively 
few cases have been uncovered b y  this statute, it acts as a screen­
ing device for individuals planning to marry, and may Jnduce 
si.meone to seek medical attention.

Additionally, the Committee feels that the fiscal considerations 
are minor when balanced against the agony some persons may be 
spared b y  the test.

Again, I appreciate your expressing your views on this matter. 

S i n c e r e l y ,

Patrick M. Rodey 
Chairman

P M R / o d s
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Alaska State Legislature
Senate

Judiciary CommitteeOfficial Business Pouch V
State Capitol

Juneau, Alaska 99811

April 23, 1981

M s . Barbara Hoffmann 
Executive Director 
Alaska Council on Prevention 

of Alco h o l  and Drug Abuse 
7521 Old Seward Highway 
Suite A
Anchorage, Alas k a  99502 

Dear Ms. Hoffmann:

Thank you for your comments in support of HB 41, an act providing
m a n datory coverage of drug and alcohol treatment for State em­
ployees .

This piece of legislation is scheduled to come before the House 
for vote on Friday, April 24, and its supporters are confident of 
its passage.

I will make every effort to ensure the passage of HB 41 when it
reaches the Senate floor for vote.

Again, I appreciate your sharing your views.

Si:

Senator Patrick M. Rodev 
Chairman

PMR/ods



Alaska Council
ON  PREVENTION OF ALCOHOL  AND DRUG  ABUSE

7 5 t l  O ld  Seward H uy ., Suiie A 
Anchorage, Alaska 99502 

(907) 349-6602

A p r i l  7, 1981

Ai't\ c 9 wiil

Dear Senator:

The Alaska Council would like to go on record as being in support of HB-41, 

which would provide mandatory coverage of drug and alcohol treatment for State 

employees. It would also provide a sliding fee schedule for moderate income 

employees.

We believe that early <ntervention is the best way to combat these problems 

and, therefore, heartily endorse HB-41.

Sincerely

Barbara Hoff main 
Executive Uirecior

BH/SII/vab
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The Management of Rh-Isoimmunization
I( ) 11N M. HOWMAN.  M l )

I lie N h - isu in im un i / i ' i l  n i in inn cun  on lv  lie ii li'iililicil t h r o u gh  
rou t ine  l i looil g r o u p in g  unit nnlihmly s c reen ing  o f  nil pri 'gnnnt 
women ill the ir lirvl p rcnnt i i l  visits in a l l  p regn anc ie s .  Kli i in li - 
lioily t i t r a t i on s  at r e c u l u r  in te rva ls  mus t then In- c a r r ie d  o u t .  If 
I lie re is a p re c ed in g  h i s t o ry o f  s t i l lb ir th  01  a h a l o  requ ir ing  
ex ch an ge  I r a o s f o s i o a ,  o r  fn .’ ini; t h a t ,  an Nil an l i l in d )  t i le r  p l a c ­
ing 'l ie fe tus at risk ( 1 : 1 6  ii. alhi in i in o r  h igher in (lie W imiipeg  
Nil I a h o r a l o r y ) ,  am n io c en te s is  and  s p e c t r i ip l io lo i i i e l r i c  c x a n i i -  
niilion o f  the an in io t ie  fluid a r e  in d ica ted  as  ear ly  as  211'i n e c k s '  
gesta t ion . S e r i a l  an in io l i e  l lo id o p t i c a l  d en s i i \  | A  • ) ! ) . „ , I m e a -  
s i irenients In the  I.i ley m e th o d  are  ' IV !  a c e n r a t e  in p red ic t in g  
severity o f  fe ta l  e r y th r o b la s t o s i s  and only 2 to ' li fe t h r e a t ­
eningly in a e e o r a l e .  If a s ingle  A  O l ) , . . , .  re ad ing  r e a ch e s  o r  e x -  
ccetls tl.-4(111 o r  se r ia l  re adm i ts  rise in to the  nppc i  7 5  to  HO"-’ o f  
/ .one 2 ,  p r om p t  fe ta l t r an s fu s ion  is in d i c a ted  W a i t i n g  unti l  the 
A O I ) , . „  m ea su rem en t  l i se s  in to  Z o n e  .4 is frequently a s s o c ia te d  
with the  p re s en ce  o f  h y d ro p s .  S u rv iv a l  r a l e s  when fe ta l  t r an s ­
fusions a re  re qu ir ed  a r e  7 , 5 ■ o v e ra l l  if the  in it ia l Irat is f i is iun can  
he d e la y e d  until 2t'i w eek s '  g e s t a t i o n ,  5'>'T il th e  init ia l t r im s-  
fusio is nev.-ss! ir \ he for i t  2h w e ek s '  g e s t a t i o n .  and  4 2 ' “ i f  in it ia l 
tr ansfus ion  is re qu ir ed  b e tween  2 1'•» and  2 4 w eek s '  g e s ta t ion ,  
l e la l t r an s fu s ion  sh ou ld  he un d e r ta k en  if th e  fe tus has  g ro ss  
asc ites  ( h y d r o p s ) .  S u r s i s u l  r a t e s  are 21 if a s c i t e s  is e n c o u n ­
tered at the lirs l t r an s fu s ion ,  7h"< if a s c i t e s  is no t  i n em i .u e red  
until the second  t r a n s fu s io n ,  and  78 '"  i f  n o  a s c i t e s  is found  ill any 
l ime . O p t im a l  luanape it ient o f  the fe tus d o o m e d  to h e r o in e  lis - 
drnpie un less de l l*ere i l  ea r ls  in s t ih jec led  t o  fe ta l t iun s f i i s ion  ctm 
only he c a r r ie d  oqt in a te r t ia ry  level p e r in a ta l  cen te r  with a fully 
deve loped intensive c a r e  n e o a a t o l o p y  p r o p i a m .  W i t h  such  uiati-  
npeinent , p e r in a ta l  m o r ta l i t y  f t o m  Nil e r y t h t o h l a s i o s i s  h a s  been  
reduced  f rom  1-1. 4 to  1.5'..

r I^ Kt’Mi mxm  s s i niDi s have Ih*cit tu.nlc in the manage- 

1 mem o|  Rh-isoimimim/aiinn in the past 2 decades  
A nli the advent o f  an c l le i l ive  means ul prevention ul 

Rh-isoimtmini/afion the obstetrician will see vers few 
Rh-isoimmtmi/otl pregnant women and Ins expertise m

I f i o u  the I h - p a l l n i c n l  o f  I ’c d i a m  s .m i l  the I t l i  I i h o i a i o r s  at l i  e 
I hnvers ity  o l  M a im o h a  and  the  l l e i l l h  Sc iences < n i n e .  XV i i im >i «v  
M a iu to l ia  ( ,iiiad. i 

Suhn iu ie d  l o t  pu ld i  a n o n  I e lu n a t v  I ,  I'»7H
Vol 52 , No I 
■tuiy lorn

the management ol the problem in all o f  its aspects will 
diminish. The present review concerns itself with a d ­
vances in the management o f  Rh-isoimmtmi/al ion.  par- 
tienlarly the prediction o f  severity o f  disease and its 
modification by early delivery or early delivery co m ­
bined with intrauterine transfusion.  The material  dis­
cussed comes predominantly Irom the Rh I ahora torv  ol 

the University o f  Mani toba  and the Winn eg Health 

Sciences Cenl te  I lie l aboratory,  founded in l'M-1, has 
been the sole provider ol l abora lo ty and c li n ten I m an ­
agement services for Rh-negaltve pregnant women de­
rived from a populat ion base in excess ol I million

UISTOHY

hol lowing the discovery o f  the Rh blood group sys ­

tem by I nmlsiemer and Wiener1 in I‘MO and the demon 
Mention o f  its relat ionship to transfusion reactions in the 
mother and erythroblastosis  in the I'Mus In I evine. Kal- 
/in. and Ihirnhnm* in I'M I, the patltogcnesis o f  tsoim- 
muni/ation and ofervlhrolvlas losi s  fetalis was placed on 
a linn looting However,  the perinatal  mortal ity from 
erythroblastosis  fetalis remained about -Id to MI'K until 
Wallerstein intrtvdneed the technique ol exchange Hans- 

fusion in I'MS.1 I be use ol exchange transfusion halved 
the perinatal  mortality r "e ,  theoretically preventing tdl 
deaths and brain damage Irom kerniclerus but doing 
nothing lor the 20 I < > 2V! o f  erylhrohlasiot ic in fa til s 
doomei  to die o f  hydtops  fetalis Ivelore term

I t l S I D U A L  P l t O l l i r M S  I N  M A N A G E M f N T  O f  R h  I S O I M M U N I Z A T I O N

Hie problems remaining since l'M5 have been I) 

Identifying lit1' crytbroblastot ic infant destined to be­
come hydropic in  u ir m  be I ore he becomes hydropic:  2) 
Determining when hydrops is going to occur.  U 1.iking 
steps to prey cm hydrops from developing'  and I) Delay­
ing delivery until Ihete is a t easonahle caancc o f  infant

0020 7M *nn /070:i o o o t lo t o o
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survival. In tins context it should be noted that ha l f  the 
fetuses doomed to become hydropic will become hy­
dropic before 34 weeks'  gestation ( some as early as 22 
weeks' gestation),  the remaining hal f  will become hy­
dropic between i ;4 and 40 weeks ’ gestation.

Hie division o f  isoimmunj/cd pregnancies in which 
fetuses will become hydropic into * e two groups  (hy­
drops before and af ter  34 weeks'  gestat ion)  is related to 
differences in management  between the two. In the pre- 
felal transfusion era.  (1952 to 1963) approx imate  sur­
vival rates o f  severely eryt l i rohlastot ic nonhydropic in­
fants delivered prematurely in Winnipeg were as fol­
lows: 65% at 32. 80% at 33. 88% at 34. 94",' at 35. and 
96% at 36 weeks'  gestation.  Although the development 
o f  highly sophist icated perinatal  treatment units in the 

past 10 to 12 years may  have improved survival  rates,  
the above figures have been useful in deciding, in the 
lace o f  impending hydrops,  what treatment measures 
should be taken— fetal transfusion or immediate e *ily 
delivery.  Al though a 35% risk o f  death lollovving deliv­
ery at 32 weeks ’ gestat ion was entirely acceptable when 
; he alternative was death Irom hydrops  hi ulcrn. it is n.i 
longer acceptable since fetal transfusion at 42 weeks'  

gestation entries wt.h it a lowet risk ( ‘ouveiselv,  since 
initial fetal i ianslusion catt ies  with it about a 1(1% 1 1 sk , 
the 12% 1 1 sk ol delivery at 34 weeks'  gestation may be'  

acceptable.

D E t E R M I N A t l O N  O f  l i l t  M O I M t l l  AT R I S K  O f  t S O I M M U N I / A t l O N

It is sell evident that unless the obstetrician knows the 
Kh ami isoimmunizat ion status o f  his pregnant patients 
he will not he aware  o f  which patients ate at usk and 
therefore what management steps mus be taker  I lie 
simple step o f  sending a blood sample lot b lood  group­
ing and antibody screening -tl the lust ,<i natal visit in 
every pregnane •oust never be tteglec I knowledge  

that the patient is Kh-positive is not sitllicicnl.  the ocea 
sional  Kh positive woman may develop atypical  blood 

group antibodies which may be tusl as lethal as Kb 
antibodies,  (nnti-e and fcsAill 1,10 lit " i n m o iw s t ) and 
require the same type id management

TIIAftSPlACrttTAl HEMORRHAGE

I lie o b s t e t r i c i a n  s h o u l d  a l s o  be a w a r e  o l  the ttsks o l  

K l i - i m m u n i / a t i o n  in  c e r t a i n  s i t u a t i o n s .  I lie m o d e  o l  

e x p o s u r e  o f  the K h - i i e g a t i v e  w o ir - a n  to  U h  p o s i t i v e  re il  

c e l l s  is b y  . l e l a l  t r a n s p l a c e n t a l  h e m o r r h a g e  4 W i t h  the  

d e v e l o p m e n t  o l  the a c id  e l u t io n  t e e h m ip i c  lo r  d i l l c i e i i l i  

.King1 fe ta l  I r o m  a d u l t  red  c e l l s  by  K l e t h a u e t  el a I" in 

1957 a v e r y  s e n s i t iv e  m e t h o d  b e c a m e  a v a i l a b l e  f o r  d e t e r ­

m in i n g  '!-•• i n c i d e n c e  a n d  s iz e  o f  l e l a l  m a t e r n a l  h e m o r ­

r h a g e  a n d  r e la t in g  t r a n s p l a c e n t a l  h e n i o n h a g e  to  r isk  ol 

u n m i m i z a t i o n

About 50% o f  vomcn show evidence ol transplacental

hemorrhage at some lime during pregnancy or  immedi­
ately after delivery. '  In ha l f  o f  these the amount o f  the 
hemorrhage is less than 0.1 ml o f  fetal blood.  Less than 
1% o f  women will have more than 5 ml and only 0.2% 
will have more than 30 ml o f  fetal blood in their circula­

tion. Ccsa rea tl - sect ion -an d J i ianu ill removal o f  the pla­
te n  Ul_ increase the ' f requency o f  I ransolacen’.al hemor- 

rj iugc.
Incidence and amount o f  transplacental  hemorrhage 

ate less in early pregnancy,  increasing as  gestation pro­
gresses.  Very small hemorrhages may be found by the 
eighth week in 5 to I 5% o f  pregnancies.  During the third 
trimester,  hemorrhages may be found in up to 20% ol 
pregnancies and occasional ly  volumes may be consid- 

erable.  Toxemia is as sociated with more and larger hem­
orrhage.  iLVl.efJijd version and abrupt ip placentae have 

also been implicated
Amniocentesis  carries a risk. Prior to placental  local­

ization,  11.2% o f  410  amniocenteses  in Winnipeg were 
associated with transplacental  hemorrhage, ’ many in 
excess o f  I ml o f  fetal blood.  Ultrasound placental local­
ization reduces the risk o f  transplacental  hemorrhage 
but does  not remove it entirely.

Abort ion  is as sociated with a significant incidence ol  
transplacental  hemorrhage Volumes fol lowing spon ta­
neous abort ion are usually less than 0.1 ml I rails- 
placcntal hemorrhage fol lowing therapeutic abort ion 
occurs in up to 20% ol cases and in 4% the volume will 

be pic.iter Ilian 0 2 ml

t i l l  INCIDENCE OE Kh ISOIMMUNIZATION

As might he expected,  the volume o f  transplacental  
hemorrhage mlluem.es the risk o f  Kh •soimmuni/nlion 

ol the p.cgiiaut woman II the observed volume ol trans­
placental  l icuioii  h.igc is always less than 0 I ml ol  Ictal 
blood,  the incidence ol overt Kh-immuiii/atioii  appeal  
mg within 6 months o f  delivery is about VT " If volumes 
gieulei  than 0 I in' are found,  the observed incidence in 
the same period is !4% "

I he 1 1 sk ol demonstrable  Kh-nnimim/a urn within 6 
months al ter  delivery ol  the lirsl Kh-positive V HO co m ­
patible infant is about 8% Development o f  a set ,  mlary 
immune response in the next Kh-positive pregnancy due 
to "sensibi l i zat ion" its a tcstill ol  the Inst is also 8%.* 
there fore ,  the overal l  risk o f  Kh-immum/ation as a 
tesull ol the lirst Kh-positive A HO compatible preg­
nancy is about 16% If sensitive manual enz.yme and/or 
Auto  At v e t  antibody screening methods are used 
more in- ices o f  overt Rh-immutii/nlion will he de­
lected ami less "sensibi l ized" women will be identified 
due to a seeonda iy  immune response in the next preg­

nancy I lowever,  the overal l  16% incidence of Rh-immu- 

nization will remain the same."
I lie iisk o f  Rh-immunizution with subsequent Rh*

O l o i o t i l c j  a n d
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RH-ISOIMMUNIZATION

positive ABO compat ib le  pregnancies has been stated to 
he the same hut this is not al together true. As parity 
increases,  the number o f  good  "re spon ders"  will dimin­
ish through prior sensit ization and the number refrac­
tory to Rh antigen will be increased relatively.  By the 

end o f  the fifth Rh-posit ivc ABO compat ible  pregnancy 
there is at least a 50% chance that Rh-immuni/ation will 
have developed.

ABO incompatibi l i ty o f  the Rh-positivc Ictus with his 
Rh-negativc toother confer s  some protection against 
Rh immunizat ion.  The protection may be due to the 
destruction o f  the ABO incompatible fetal red cells in 
the material  circulation and  removal  o f  red cell debris by 

phagocytes  in the liver, an organ with a relatively small 
number o f  potential  immunoeyles .  The protection con­
ferred by ABO incompatibil i ty is only partial ,  the risk o f  
Rh-immunizal ion fol lowing an ABO incompat ible Rh- 
posil ivv pregnancy being about 1.5 j o  2%."'

A significant number o f  Rh-negativc women are Rh- 
immunized during pregnancy or  within I days after 
delivery (I 5 to 2.0''! )." This important  problem will be 

considered in detail  in the discussion o f  problems o f  Rh 
prophylaxis

Since transplacental  hemorrhage occurs  af ter  ab or ­

tion. one would expect abort ion to carry with it some 
risk o f  Rh-isnimimiri/al ion.  This risk has been reported 
to be as  high as  4.3%.12 al though 2 to 3% is probably a 

truer est imate o f  the risk. Therapeutic abort ion appears  
to carry a somewhat  higher risk than spontaneous  a b o r ­
tion. Although the risk would appear  to be very low in 
the first 6 to K weeks,  it becomes  significant by 12 weeks'  

gestation.

PATHOGENESIS 0E ERYTHROBLASTOSIS FETALIS

The underlying pathogenesis  o f  erythroblastos is  lc- 
lalis is hemolysis  o f  fetal Rh-positivc red cells b y  mater­
nal IgCi Rh antibody (anli-D).  The result is fetal anemia 
and increased production o f  erythropoietin.  Initially, all 
marrow resources are called into play.  If these are in- 
sufficient, exlramedul lary sites, prim rily liver and 
spleen, are called into play with the release o f  immature 
nucleated red cells ( e ry throb las ts ) into the circulation 
( f ig u r e  I ). l inlargcmeni o f  the liver and spleen is on e  o f  
the diagnos tic  hal lmarks o f  erythroblastosi s fetalis.

P A tM O G E N ES IS  OF H Y E H O P S  FETALIS

Twenty to twenty-live percent o f  fetuses with Rh 
erythroblastos is  have such severe hemolysis  that lltev

' i
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ultimately develop universal  edema with extreme ascites 
(hydrops fetalis).  Il was or iginally thought that hydrops 
fetalis was due to fetal heart fai lure caused by progres ­
sive anemia and resultant hypervolemia.  Although heart 

failure will develop in the hydropic neonate i f  he lives 
long enough,  it is rarely present at birth and is rarely, if 
ever,  the pr imary cause o f  hydrops  fetalis.

With severe hemolys is  and extensive hepatic erythro- 
poiesis,  there is a marked distortion and enlargement o f  
hepatic parenchyma by islets o f  crylhropoicsis .  Portal 
and umbilical  venous  hypertension develop.  Placental 
edema and trophoblas t i c  hypertrophy occur.  I here is 
diminution in placental  transfer  o f  nutrients to the fetus. 
Ascites  appears  a s  a result o f  portal  hypertension.  Dis­
tortion o f  hepatic cell cords  and reduction ol blood  How 

due to obs truct ion reduces the synthesizing capacity o f  
the liver. I lypoalbuminemia  develops .  As hypoprotcin* 
emia increases,  ascites becomes  more severe tad then 
general ized edema appears ,  f  inally, because o f  hypo- 
prolemcmia  and portal  hypertension,  the edema and 
ascites become extreme (anasarca ) ,  lit the linal stage o f  
hydrops,  Itydrolhorax with compress ion hypoplasia o f  
the lungs and pulmonary  edema make  adequate respi­
ratory exchange impossible af ter  delivery.

Although the above  explanat ion is partially hypothet ­
i ca l ,"  experimental  studies have shown that hyper­
volemia is not usually prese'it til b ir th"  ind therefore 
the heart failure theory as l i t : primary cause o f  hydrops 
is mu tenable,  f i le  portal  In pcrlcnsioi '  liver failure by 
poihvsts explains  the variable relation ol bydrops to 
hemoglobin concentrat ions  in the fetus Because the 
condition ol hydrops is due to hepatic dysl imction and 
not inemin some Ictuses become hydropic with lieino- 
globi, .  ' els o f  7 g/|l)(l  ml or higher,  others are not 
hydropic with hemoglobin levels I) ' p 11)(> ml

IDlNtlFICAIION Ot tut H I U S  A t  R I S K  01 BECOMING UYOIIURIC
When a physician discovers llitil Ins Rh negative preg­

nant patient is Rh immuni/ed,  he must be able to pre­
dict accurately whether the Ictus is seveielx a Heeled and 
if so, at \x hat gestation hydrops will develop.  It is imper­
ative that only Ictuses who will not survive past 3*1 to t.S 
weeks'  gestation are subjected to fetal transfusion and 
that only these babies and those who will become hy­
dropic between 1*1 to -10 weeks'  gestation are delivered 
early It is also essential  to select the latest pcnoti  for 

initial fetal t ransfusion and early delivery compat ible  
w ith intact survival.  I lie risk o f  death Irom lelal  t rans­
fusion is at least IV7 at 22 weeks'  gestat ion and remains 
at about III''! throughout gestation tl the placenta is 
anter ior  lire nsk is a round l '7 lot second,  third, and 
fourth t ransfusions af te;  2K weeks'  gestation il the 
placenta is not anterior

In order  to assess the risks o f  hydrops developing

when the pregnant patient is Rh-isoimmunizcd,  the o b ­
stetrician lias three cons iderat ions— history.  Rh anti­
body liter, and  amnio l ic  fluid spect rophotomelr ic  read­
ings, each o f  which sill be considered in some detail .

HISTORY OF PREVIOUSLY AFFEc.'EO SIBLINGS

Erythroblastos is  m; y remain o f  the sam e degree o f  
severity in subsequent pregnancies  or  become progres­
sively more severe.  A sensitized woman  who has had 
mildly af fected, fetuses in two.  or  mere. .pr eg n an c ie s j s  

MikeLy,i>uL.by-no.meansj,oriaiiU-U)-hilV-C a mildly a fleeted 
baby._in_a.subsequ.aU pregnancy.  The other  pattern is 

one o f  increasing severity from mild to hydropic with or  
without an intervening n , o d o t „ l d y  af fected infant.  Fol­
lowing one hydropic fetal death,  the risk o f  hydropic 
fetal death o f  a subsequei  t Rh-posi l ive fetus is at least 
')()%. Infrequently,  but in l rarely,  subsequent disease 
may be less severe and a moderately severely affected 
easi ly treated infant may I e, born near term al ter  an 
earl ier  hydropic fetal death.

Unfortunately, .history,  is .not helpful in a lust sensi­
tized pregnancy-whore-thc risk o f  hydrops,  contrary to 
general  belief,  is about  K%,1S nor is it helpful when there 
is a past history o f  severe disea c and the husband is het­
erozygous  for the Rh lactor  (I >) A history ol previous  

hydropic stillbirth does not indicate at what s tage of  
gestation a subsequently a Heeled fetus will become hy­
dropic.  Treatment o f  impending hydrops  .it 23 to 2-1 
weeks 'ges ta t ion is vastly difl'cicnt than treatment o f  im­
pending hydrops at U> to 37 weeds'  gestat ion

MATERNAL Rh ANTIBODY TITER

Contrary to beliefs held by many.  Rh ant ibody liters 
i f  carried out by the same individuals using t in same 
techniques ami the same Rli posi l iv :  test cells, are o f  
some prognost ic significance. However,  s ince olhei  f ac­
tors such as the binding constant  o f  the Rli ant ibody,  the 
Rh antigen content o f  the lelal  red cell membrane,  and 
the ability o f  the Ictus to replace destroyed red cells 
wit. .out compromising  hepatic function ; re also impor­
tant.  one would not expect the ant ibody 'iter to reflect 
severity o f  erythroblas tos is  with great acci  racy

Before discussing the significance o f  Rh antibody l i ­

t e r s  in predicting the fetus at risk o f  becoming hydropic,  
a br ief  description o f  methods  and tilers is necessary.  

Siilinc I iH'r.\
Serial di lutions o f  maternal  serum containing R h ant i­

body are mixeo with Rh-posit ivc red cells suspended in 
isotonic saline. Only IgM antibody will produce agglut i­
nation o f  red cells su.pemled in saline. The highest 
di lution at which agglut inat ion occurs is the saline titer 
( 1 : 1 ,  I . 2. etc)  I he liter indicates the presence ami,  w r y  
crudely,  the amount o f  IgM antibody . Usually the saline 
liter is low since most isoimuuim/ed women produe .• 

little, i f  an , IgM Rh ant ibody.

O b s tu tn c s  n o d  
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Albumin lite rs
Serial di lutions o f  maternal  serum containing Rh anti­

body are mixed with Rh-positivc red cells suspended in a 

thicker more viscous medium (usually bovine scrum 

albumin).  Both IgM and IgCi Rh ant ibody ' i l l  agglut i­
nate Rh-positivc red cells suspended in albumin.  The 
highest dilution at which agglutination occurs is the 
albumin liter, ( 1 : 1 ,  1 :8 .  1 :64 ,  ete).  If the saline tiler is 
low, indicating little or no IgM antibody,  the albumin 
titer is a crude hut reasonable measurement o f  IgG Rh 
antibody (the ant ibody that crosses  the placenta and 

causes fetal reil cell destruction).  If there is a significant 
saline Rh ant ibody liter present,  the albumin titer repre­
sents a mixture o f  IgM and  IgG Rh antibody and there­
fore is less helpful.  IgM Rh antibody can be destroved 
by mercaplo-ethanol .  .Subsequent retit rat umi In the a l ­
bumin technique will then al low a more accurate deter­
mination o f  the IgG Rh ant ibody level.

Iiitli reel tmtif’ lohulin tcr\
Serial  di lutions o f  maternal  serum containing the Rh 

antibody are incubated with Rh-positivc red cells (usu­
ally for I hour)  Red cells are then washed with isotonic 
saline and mixed with antihuman globulin (Coombs  test 
serum, made by injecting human serum into another 
animal species (rabbits,  guinea pigs, goal s ,  etc).  The 
greatest dilution at which the anl ihuman globulin p ro ­
duces agglutination is the indirect nnligiobulin Rh a'ali 
body tiler (I I. 1 : 1 6 ,  1 : 1 2 8 ,  etc).  Antiglobulm Rh 

antibody titrations are more sensitive than the albumin 
method (a liter ol 1 :64 by the anliglohulin method 

corresponds approximately to a titer o f  1 . 1 6  by the 
albumin m e t h o d ).

Il cannot  be emphasi/ed too strongly that techniques 
ol ant ibody titration v;uy greatly in sensitivity l imn one 
laboratory to annthet.  Il is imperative therefore that the 
obstetrician become familiar with the methods and the 
significance o f  the liters reported by the laboratory 
which he uses I lie tiler* >• inch indicate that a fetus is at 

risk ol  developing by* ->ps vary from laboratory to lab­
oratory and th'- f .gurcs quoted in this review pertain 
only to liters carried out by the R!i I aboratory in Win­
nipeg. using an albumin titration method

In a lirsl sensi' i/ed pregnii. .ey or in a subsequent 
pregnancy where preceding all’ccled infants did not re­
quire exchange transfusion,  an albumin Rh antibody 
liter o f  1 :8  or less is not associated with stillbirth before 
term. A liter ol  I ; 16 prior to 42 weeks'  gestation carries  
a 10'". risk. I 4c a 25% risk, 1 :64 a 50% risk ol hvdrops  
developing before term if the fetus is Rh-positivc '* J f  
there has been a preceding history o f  hvdrops or severe 
Rli erythroblastosis  requiring lelal transfusion and or 
early delivery,  subsequent nlVeclcd Ictuses may become 
hydropic with liteis a s  low as 1 .4 oi  I 8

To determine whether there is an Rh ant ibody level 

which places the fetus at risk, il is essential tha t , the 
isoimmunized women,  have Rh antibody liter es t ima­
tions at regular intervals.  We suggesLeverv 4w eeks pr ior 
to 26 weeks'  gestat ion.  gvery_2weeks  thereafter. Unfor­
tunately,  ant ibody titers are rarely helpful in dinVr d i a ­
ling an Rh-positivc from an Rh-negativc fetus wucn the 
husband is heterozygous.  Rarely does  the titer rise dur­

ing such a pregnancy.
Assessment  o f  material  history and Rh antibody titer 

is not sulhcicnlly accurate to be the basis for  institution 
o f  correct management  o f  the Rh-immunizcd mother 
and her Ictus. In one series o f  426 isoimmuni/cd preg­
nancies ( f rom !()54 to l % l ) .  in which there were 67 
sti l lbirths and neonatal  deaths,  and 54 l iabics salvaged 

only by early delivery,  the degree o f  severity o f  ery thro­
blastosis ,  using history and liter in the 121 most severely 
affected fetuses, could only be predicted accurately m 
62% o f  cases . 1'

AM NIO TIC FLUID SPECTROPHOTOMETRY

The introduction o f  amniot ic  lluid spcc( rophotomclr \  
by Hevis in I‘>56'" and its subsequent refinement by 
I :!cy ■’ and others  has  completely revolutionized the pre­
diction o f  severity o f  Rh erythroblastos is  fetalis Most 

methods  in use depend on the speclrophotomct i  ic m ea­
surement o f  bil irubin in amniot ic  lluid, the amount  o f  
bilirubin present being related In severity o f  erythio- 
hlaslosis .

Il is beyond the scope o f  this report to describe all the 
var ious methods used and to weigh the pros and ;ons  ol 
each However,  a careful  compar i son by Hart si i o f  the 
various methods h i  use in l <>7(l"' revealed no particular 
advantage  o f  one over  another.  O f  far greater impor­

tance than the actual  method o f  measurement is the 
familiarity and experience o f  the obstetrician "i l l i  the 
significance o f  the readings reported to him h\ the l a b o­
ratory to which he sends amniot ic  fluids for testing

THE I.IIE Y  METHOD (AS USED BY THE Rh LABORATORY)

I iley’s method reports  optical  density rises at 4 50 mg 
( A ( ) l ) 4f,„) in specific figures, al lowing accurate com 

parison o f  measurements f rom one laboratory to an 
other.  Amniot i c  lluid, once dHained, is protected from 
light which oxidizes bilirubin to.colorless  compounds  in 
vitro as it does  in rim , Il is then ccnlrir iged and filtered 
Optical  density readings are made over  the wavelength 
range 700 to 550 mg. using a good quality spec t ropho­
tometer.  The readings are plotted either automatical ! '  
o r  manual ly on semilogari thmic graph paper ( f  igure 2). 

using wavelength as the horizontal  linear eoordinai i t  
and optical  density as the vertical logarithmic ennrdi 

mint. I he readings a te  joined A characteristic rise in 
optical  density at 450 mg is found t his rise is prnpor  
t ional to the degree of severity o f  Rh disease in the fetus
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A ITirther rise ill 405 ni/i unaccompanied In 540 and 5S0 
peaks  is due to heme pigment.  Since other (actors c o n ­
tribute to optical  absorpt ion across  the entire spectrum, 
the rise in optical  density,  ie, the deviation Irom l inear­
ity. at 450 m/i is the figure ol prognostic importance.  
This ligure is obtained by drawing a tangent joining the 

curve at 550 m/i to that at 365 m/i and measuring Irom 
the point at which this line intersects 450 ni/i to the 
actual  optical  density reading at 450 ni/i ( f igu re  2).

The 450 m/t optical  density rise, once obtained,  must 

then be replolted using gestat ion as the arithmetic hor i ­
zontal  coordinunl .  Such replotting is necessary because 
the normal  fetus produces  bilirubin in early gestat ion 
which reaches peak levels ill 23 to 25 weeks'  gestat ion.  
Ihe spect ropholometric  graph is divided into three 
zones  ( f ig u re s  2 and 3) f lu ids  lalli. ,g into the upper 
zone (/.one 1) indicate severe disease,  usually impending 
fetal death;  fluids falling into the lower zone (/.one I ) an 
Kh-ncpalive infant or an Kh-positive baby with minimal  
anemia but the possibil i ty o f  requiring exchange t rans­
fusion. f lu id s  in the middle zone (/one 2) indicate 
intermediate disease,  becoming more severe as the op t i ­
cal density rise ap pro aches  the /o n e  3 boundary.

The s lope o f  the boundaries  demarcating the three 
zones  indicates that,  as gestation progresses and the 
amniot ic lluid bilirubin normal ly present diminishes,  the 
same optical  density rise is indicative ol more severe 
erythroblastos is .  Al though single amniot ic lluid ex a m i­
nations alter 29 weeks are reasonably accurate in pre­

dicting severity o f  disease,  serial lluid examinat ions ,  
plotting consecutive 450 m/i optical  density r ises and 
determining the s lope o f  the serial rises in re la ' ion to the 
zone boundaries,  give a more accurate index o f  severity 
o f  erythroblastosis  ( f  igure 3).

I he fol lowing statements  are made on the basis  o f  
2X2! amniotic lluid examinations carried out on 997 
isoinnnunized women from December 15, 1961.  to l eb- 
ruary 2X, I97X ( f a b l e  l | . ,u

I ).A single amniot ic  lluid optical  density rise ol 0.400 
or higher at any stage o f  gestation indicates hydrops 
fetalis at the lime ol the amniocentesis  in 65' ,' o f  cases.

2) Hydrops  IVlalis mav be present with amniot i c  lluid 
450 ni/i optical  density rises as low as 0,250 at 2S weeks* 
gestation (0.1X0 on one occasion) .

.1).If serial  amnioti c lluid 450 m/< optical density rises 
show an ascending slope and the linal lluid reaches into 
the up p er .75J o  X()% o f  /.one 2 by 2X weeks'  gestation,  
delay o f  fetal transfusion until a further examinat ion 
shows  a rise into Zone 3 frequently results in l .xdrops 
fetalis.

4)  I f a n  optical  density rise is in mid /o n e  2, a delay in 
.repeating the amniocentesis  for 2 weeks may  icsult in a 
Zone 3 lluid and hydrops at the time ol  the second 
examinat ion.

5) On rare occasions  a single reading ol 0 .200 to 0.250 

at 22 to 24 weeks'  gestat ion may he associated with an 
Rli-negal ive Ictus.

Serial amniot ic  lluid spectrophotometry l ias increased

O tib to tH c s  iin d
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ihe accuracy o f  prediction o f  severity nl erythroblastosis  
lo 90 to 95% ( l ahle I ).3" I lowcvcr,  l i le-lhrealening spcc- 
Irophotometrie inaeeuraeies resulting 111 loo ear ly or  too 
late intervention occur in 2 to .VS o f  isnimmimized preg­
nancies.

OTHER METHODS OF ASSESSMENT

The reader is-ref ' :d to the papers o f  I retla.  Rober t­
son,  Knox et al,  W.uil ield,  Quccnan31 '' and others  for 
description o f  the spc •trophotometrie methods o f  a s ­
sessing severity ol erythroblastos is  wlneh they use.

Methods other than simple spect rophotometry such 
as ihe chloroform extract ion method ol Itrazic et a I.’ " 
the bilirubin protein rat io  o f  Clierrv el al .33 and b i o­
chemical  methods o f  measuring bilirubin in amnioti c 
l luid3* have been exlol ' cd by their proponenls .  There is 
no convincing evidence that there is anv great improve- 
mcni in predictive accuracy with llicit use

Similarly,  urinary and amniot ic lluid c t r i o l  levels 
have been examined3" and have not been found o f  value 
in predicting impending hydrops earls enough I'm pre­
ventive management measures  to be undertaken

TECHNIQUE O r AM H IO C F N tfS IS

because Ihe hazards o f  transplacental  hemorrhage 
with an increase in maternal  antibody tiler and in

V o l. 52. N o  1 
J u l y  1 9 7 f)

creased severity o f  erythroblastosis  arc present if Ihe 
placenta is penetrated at am nocenles i s ,  initial amnio­
centesis should be preceded by placental  local ization,  
preferably by an ultrasound method or  In a rad io­
isotope technique if ultrasound is not avai l able  If the 
placenta is s i tuated on the anterior wall  o f  the uterus, 
amniocentesis  should be carried out in the ultrasound 
department under direct ultrasound guidance With its 
use, the placenta can usually he avoided and a blood free 
amniot ic lluid sample obtained Direct ul trasound guiil-
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unce also a l lows  insertion o f  the needle to the proper  
depth to obtain amniot ic  lluid with the least trauma 
possible.

The procedure is carried out under aseptic technique. 
A preamniocentcs is  clotted blood sample should he 
taken— about 10 ml o f  amniot ic  lluid is aspi rated and a 
poslamniocentes is  clotted blood sample is obtained.  The 
amniot ic lluid is sent for spectrophotometry and after  32 
weeks ’ gestat ion for l./S ratio as  well. The two blood 
samples arc sent for Kle hauer fetal cell screening and 
Rh ant ibody titers.

MATERNAL A -'D  Fl TAI HAZARDS WITH AMNIOCENTESIS

Maternal  hazards fol lowing amniocentesis  are negli­

gible.  Infection can be avoided with careful attention to 
aseptic technique Precipitation o f  labor has been re­
ported as a rare complicat ion as has ahruptio placentae 
also.

The main hazards o f  the procedure are fetal On rare 
occasions ,  direct trauma to the fetus has occurred9" hut 
the most important  hazards which have already hcen 

.al luded to are placental  trauma,  transplacental  hemor- 
xhage,  and increased sc verily o f  erythroblastos is  A!  
though exsangumal ion from massive transplacental  
hemorrhage is a real risk with placental  trauma at lelal 
transfusion,  it should rarely,  if ever,  oeetit al amniocen­
tesis.

SOURCES OF ERROR IN A M H IO IIC  FLUID SPECTROPHOTOMETRY

Blood,'“either maternal  or fetal, if present m amniot ic 
lluid, p ioduces  optical  density peaks at s K(l, S-IO, and 
■115 m/i winch destroy the validity <>l lhc4.M)m,i hihnihm 

leading:  Metl iemalbtimm Ahich produces  a ih a i ac le i  
isiic -105 niz< peak decreases the -150 ni/i optical  density 
use Meconium veiv markedly increases ihe 4M» m/i 
opl ieal  density peak l \ | i u s u i e  to l ightMesiroys hilmi 
Inn by photoox idal ion Unless the sample is protected 
Irom light it will give a lalso low rending

Occasionally* aspirat ion ol lluuT al amniocentesis
olhet than amnioriO lluid will be a sou ice  ol error»
Maternal  urine produces no -150 nip peak In the pres ­
ence o f  a hydropic leltis, ascitic lluid may inadvertently 
be obtained Ascitic lluid is a d e a r  yellow and is more 
viscous because ol ils high piotein level l i ihruhm levels 
are higher in ascitic lluid which usually has to he diluted 
two or three times for opl ieal  density lead ings  to be 
possible I he 'ltiid has its highest absorpt ion peak at 460 
ni/i. The 450 ni/i optical  density use is Uiiially greater 
than 1.5(H)

Congenital  anomal ies  such as anencephaly and oh 
yl rue live anomalies  o f  the upper gas lroi .  teslmal  t rad  
sue)' as t i achcoesophagea l  fistula and duodenal  oi |c- 
■uta1 atresia will produce marked -150 m/i uplical  density

rises which may he misleading il the mother coinciden­
tally is Rh-isoimmunized

INDICATIONS FOR AND TIMING OF AMNIOCENTESIS

II an isoimmunized woman lias had a previous still- 

. born infant or  an infant requiring exchange transfusion, 
amniocentesis is indicated no matter what the titer. Ini­
tial amniocentesis  in this ease  should he undertaken at 
20'A to .21  weeks ’ .gestation.  In the absence o f  such a 
history,  a decision to carry out amniocentesis is made on 

the basis  o f  an rody liter alone.  U>jjig Winnipeg Rh 
Laboratory liters, i f  the albumin titer never exceed* I : X, 
amniocentesis  is not carried out.  j f  (lie albumin liter is 
s teady al I : l (  or higher,  initial amniocentes is  i* under­
taken at 2U1/: to 21 weeks ’ gestation,  II the liter is ini­
tially below 1 : 1 6  but reaches or  exceeds I ; 16 at any tune 
between 20 and 36 weeks ’ gestation,  immediate amnio­
centesis is carried out.  Repealed amniocenteses  are car ­

ried out al 5- to 21-day intervals depending on the 
optical density o f  the preceding test In many instances,  
weekly amniocenteses may be neeessaiv for 5 to 6 weeks 

or even longer before the nequency ol the procedure 
may be reduced or definitive treatment undertaken

MANAGEMENT 01 THE ISOIMMUNIZED PREGNANCY WHERE HYDROPS IS 

HOT A FACTOR

If history and antibody titer have precluded the need 
lor amniocentesis  or if serial  spect rophotomel i i c  l e a d ­
ings have remained consistently paral lel  to the zone 
boundaries in the lower ha l f  ol /on e  2 or have dropped 
into /o n e  I or Ihe lower hall ol /.one 2, the molhct may 
he al lowed to deliver al 01  near term We would suggest 
induction,  if feasible, .it IX to \l) weeks'  gestation In the 
presence o f  a history ol severe erythroblastosi s and or 
an albumin titer o f  1 1 6  or  higher and a heterozygous Inis 

hand,  spcct rophotomcl i i c  readings icm.i imng in oi bill­
ing into /one I or low /on e  2 indicate that the lotus is 
almost certainly Rh-negativc and the mother should be 
al lowed to g o  into spontaneous  labor.  II the husband 
appears  to be homozygous for Rh and the last optical 
density reading falls into the 30 to <>()''.’ area ol /one  2, 
induction should be earned out al 17 to 38 weeks ’ ges ta­
tion i f  the mother is ohstetrtcally suitable and hei dates 
are accurate ( hi no account should she he al lowed to go 
past term If there is any uncertainty regarding the (testa­
tion ol the fetus, pulmonary maturity should he deter­
mined by an amniot ic lluid l./S ratio prior to delivery.

MANAGEMENT WHEN l i l t  I L IU S  IS A t RISK OF DEVEIOPINU HYDROPS 

F E IA IIS

i.m t i D rlio rry
When the -ISO m/< optical  density rise reaches the 

tipper 75 to X0'!! level in /o n e  2 or an initial reading falls 
into /on e  I alter 34 weeks ’ gestation,  prompt induction

O ta ilo tr ' s iim l 
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and delivery should he carried out if an amniol ic  fluid 
L/S ratio indicates pulmonary maturity.  If the L/S ratio 
is less than 2.0:1  and the placenta is not anterior,  we 
have,  in recent years,  elected to carry out an initia1 fetal 
transfusion at 34 weeks'  gestation,  a second at 35’/2 
weeks,  and delivery at 37 to 37'/: weeks.  In the presence 
o f  an anterior placenta we w ill elect early delivery at 34 
weeks'  gestation even if  the l./S ratio is below 2 . 0 : 1 ,  
preferring to accept the hazards o f  respiratory distress 
rather than the increased risk o f  fetal death at intra­
uterine transfusion when there is an anterior placenta.

Intrauterine l  elal rransfnxinn
Prior to the introduction o f  fetal transfusion,  induced 

delivery as ear 1) as 32 to 33 weeks'  gestation was accept­

able because no other treatment was available.  Since 
about S*'! o f  all affected fetuses will become hydropic 
before 32 to 33 weeks'  gestat ion,  8% had to be accepted 
as Ihe irreducible perinatal  mortal i ty from Rh-immuni- 
zation before l % 3 . ’' The introduction o f  fetal t rans­
fusion by I dcy in that year" completely l iansformetl  the 
outlook lor these most severely allected o f  all "rvlhro- 
hlastol ic Ictuses.

I ‘li\ \iiilnfiy a/ Intrauterine le ta l Irans/minn
Red cells utilised into the peritoneal  cavi l s  are a b ­

sorbed mtad  via the suhdiaphraginat ic lymphatics into 
the right lymphatic duct and thence into the em ulation 
II whole hlood is injected, plasma is absorbed more 
rapidly Ilian red cells and there may he a lurlher drop i i i  
hemoglobin levels ol 1.0 to 1.5 g/IO() ml m the first 4X 
hours,  a drop likely to be detrimental  to the already 
anemic e iy lhroblasio t i e  Ictus rightly packed red cells, 
negative for ihe antigen to which the mother is isoiuimii- 
ui/ed (Rli negative if she has a Rh ant ibody) ,  with the 
least amount ol residual plasma are used for fetal trails- 
lusnm Since there is no way o f  determining the AMO 
status ol the fetus, ( ‘ roup 0 blood is recommended no 

mailer  whal the AMO constitution ol the lather and 
mother Ihe blood should he rli nvn no 1 more than 34 
Imurs prior I«'» the transfusion and should he cross- 
tiialched again;  the mother ’s serum

In Ihe absence ol ascites about I2*T ol the red cells 
inlused into the peritoneal  cavity are absorbed daily.  
Absorption is therefore complete in K to ') days  Ihe 
volume infused is limited hy the capacity o f  the lelal 

peritoneal cavity II excessive volumes are infused, mint- 
peritoneal pressure rises drove umbilical venous p re s ­
sure, placental circulation is obstructed and the fetus 
dies." In the early fetal transfusion era.  infusion o f  
excessive volumes o f  hlood was a not inlrerpient cause o f  
unexplained letal death

Intraperitoueal pressure mav be monitored during

fetal transfusion,  discontinuing the transfusion when lire 
pressure reaches 10 mmHg.  However,  the introduction 
o f  a pressure i. nsduccr with the catheter may increase 
the risk o f  significant loss o f  transfused b lood  back into 

the amniot ic fluid when the catheter is withdrawn.  If the 
fol lowing transfusion volume formula is fol lowed,  intra- 
pcritoneal  pressures will not be excessive and placental 
umbilical blood flow will not be interfered with: ges ta ­
tion in weeks,  minus 20, times 10 m! (at 24 weeks.  40 ml. 
at 30 weeks.  100 ml I "

Ability to est imate residual dono r  hemoglobin con­
centration in the fetal circulation at intervals fol lowing 

fetal transfusion is important  in determining the inter­
vals between fetal transfusion and the appropr iate time 
al t er  34 weeks for induction and del iver , .  At birth the 
transfused baby will have about  55*70 o f  all the theoreti­
cally avai lable residual red cell d o n o r  hemoglobin in his 
circulation.  T he remainder will he in the adnexa nr will 
li n e  been lost in the transfusion process.

If one usts  55% as the constant ,  fetal weight charts at 

various gestat ions,  and X5 ml/kg fetal body weight as 

lelal  hlood volume, the increase in hemoglobin concen­
tration ex pe dc  I from a lelal  transfusion o f  a known 
amount  ol red cel!  hemoglobin can be calculated My 
al lowing for ;in attrition rale o f  I I 2 0o l  donor  red cells 
pei day and cnlculai ing the increase o f  blood volume as 
fetal weight increases,  the donor  hemoglobin level al any 

time in the future may be calculated within an accuracy 
range o f  plus or minus I g/IO(> ml,'”

I lie aim o f  lelal transfusion is I" maintain a donor  
hemoglobin level in the Ictus o f  10 to I 1 g 100 ml 1 he 

interval between the lust and  second letal transfusion is 
10 days;  subsequent intervals arc approximately 4 
weeks,  the last transfusion being usually no later than 
13'.' in 14 weeks'  gestation with delivery again being 

approx inately 4 weeks al ter  the Iasi transfusion

rtiAi TitANsrusioN or ntr tiYonnpic i n f a n t

I he purpose o f  letal transfusion i. that il Ire carried 
out early enough to prevent development ol hvdrops 
fetalis, However,  in ?*> to 10'" o f  cases  the fetus will he 
hydropic (as evidenced try the presence ol gross ascites) 
at either the first or second transfusion I he hydropic 
Ictus does  absorb  erythrocytes  from the peritonc il ca v ­
ity adequately,  almost if not as ellieieiitlv as d o : s  the 
nonhydropic fetus "  I’lie l ikel ihood ol surviv al fo l low­
ing letal transfusion is ieduced to 21' ’! i f  the fetus has 
ascites at the first transfusion.  Since 2 1*’«• survival is 
belter than no survival,  a fetus with ascites should he 

given the Irenelii ol  fetal t ransfusions
A considerable percentage o f  surviving hydropic fe- 

t iisc; ,  particularly those vv ith gross  ascites oulv at second 
lelal  transfusion,  are no longer hvdiopic at delivery
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Reversal  o f  hydrops with relief  o f  ascites and anasarca  
may depend on the ability o f  the liver to regenerate and 

produce adequate amounts o f  albumin.  It is possible 
that as  do no r  hemoglobin levels are raised by t rans­
fusion,  erythropoiet in levels drop;  i f  the fetus continues 
to survive,  extramedullary erythrop 'iesis will be re­
duced,  portal  and umbilical venous pressures will fall, 
hepatic circulation and hepatocel lular function will im­
prove,  serum albumin levels will rise, and ascites and 
anasarca  will di sappear .  Whereas  ascites lowers the sur­
vival rate to 21% al the first fetal transfusion,  the sa lvage '  
rate when ascites is lirst noted at the second fetal trans­
fusion is 76% (Table 2).

Indications Fur I'ctal Transfusion
Since intrauterine fetal transfusion carries with it very 

definite risks, the procedure should.he reserved exclu­

sively for those fetuses who are at risk o f  becoming 

hydropi-  pr ior  to Tl to 35 weeks ’ gestation.  Selection is 

made amniot ic  lluid spect rophotometry,  patients 
subjected to amniocentesis  being selected on the basis o f  
history and ant ibody liter criteria which have already 
been discus .eil.

Initial amniocentesis ,  when indicated,  is carried out at 
2d1.' weeks'  gestation,  f e t a l  transfusion is indicated 
when serial  amniot ic lluid specl ropholomelr i c  readings 
rise into the uppei 75 to 80% o f  /.one 2 prior to 30 
weeks ’ gestation ( f i g u r e  3) and into /on e  ' between 31 

and 14 weeks ’ gestation,  If the initial reading falls high', 
into /on e  .1 I •0.400 at or  before 24 weeks.  0.350 al or 
alter 25 weeks,  ' 0 .300  at or  after 27 weeks,  •() 25( al or 
after 29 weeks,  and >0 .200  at or alter 'I weeks ’ ges ta ­

tion),  fetal transfusion is carried out on the basis o f  the 
single reading.

Flie Fetal Transfusion Team
A word must be said about the personnel ,  experience,  

and facilities required before fetal t ransfusions are un­

dertaken.  As the incidence o f  Rh-immuni/.alion de­
clines, the number o f  candidates  for fetal transfusion 
will become fewer and the necessary expertise to main­
tain adequate proficiency in the procedure with sat is fac­
tory survival rales will be more difficult to achieve.  
Whereas,  in 1964 there were 20 to 25 fetuses requiring 
fetal transfusion from each million total populat ion,  in 
1978 there are only 3 to 4. In 1969 the Rh Laboratory 
Letal Transfusion Team carried out 78 fetal transfusions 
on 37 fetuses; in 1977 it car ri ed  nut 17 transfusions on 7 
fetuses.

Although the technique itself  is well within the grasp 
o f  any capable obs tet r i c ian, - to la ’ management o f  the 
woman and her fetus requires not only a highly c o m ­
petent obstetrician but expert neonatal  and laboratory 
input with all the resources of  a sophist icated high-risk 
antenatal  and neonatal  facility bach fetal transfusion 
facility, as a minimum, should deal with at least 4 to 5 
fetuses yearly on whom 12 to 16 fetal t ransfusions arc 
carried out. To accomplish this each team must draw 
from a populat ion base o f  at least I >o 2 million and 
have referred to it al! fetal transfusion candidates within 
that populat ion base. It is only in this manner that 
expertise will be maintained in the carrying out ol fetal 
transfusions and the overal l  management o f  the severely
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affected t ry lhrohlas lol ic  fetus and infant who will never 
disappear  entirely from the perinatal  scene.

Technique a j Intrauterine Fetal Transfusion
Many modif icat ions o f  Lilcy’s original method have 

been devised in an attempt to improve the ease and 
safely  o f  fetal transfusion.  The fetus has been immobi­
lized by a l imb impaling technique;51' image in­
tensification f luoroscopy has been used;5* blood has 
been injected down the needle rather than through a 
catheter37 or  through’ a Teflon sheath left in situ af ter  the 
needle inside the sheath,  which punctured the peritoneal  
cavity,  has been withdrawn.3* Although these modi f ica­

tions are undoubtedly helpful to some,  the Fetal Trans­
fusion Team in the Rh Laboratory has had excellent 
results using Lilcy’s original  technique.3113 One very 
promising modif ication in certain difficult situat ions is 
Ihe insertion o f  the needle and catheter under direct 
ultrasound guidance using real time span ul t ra sono­
graphy.

Once fetal transfusion is decided 0 1 1 , 12 to 16 ml o f  a 
rad ioopaque  medium is injected into the amniot ic  e a s ­
ily and lateral and anteroposter ior  x-ravs are taken (am- 
i i iogram).  The amniograms  show placental  site, fetal 
position,  and the presence or absence o f  lelal  edema,  
l etal edema is not a contra indicat ion to fetal t rans­
fusion.

I wo to twelve hours  later, under sedat ion,  with care­
ful asepsis and local anesthesia,  the lelal  transfusion is 
carried out in the x-ray department.  Suitable coned a n ­
teroposterior and cross  table lateral x-rays o f  the mater ­
nal abdomen are taken after  the placing o f  •! radio- 
opaque  markers 0 1 1  the maternal  abdomen in a grid over 
Ihe likely posit ion o f  the fetal peritoneal  cavity.  The x- 
rays determine the site o f  the fetal pentoneal  cavity in 
relation to the markers and the depth o f  Ihe fetal per i to­
neal cavity from the*maternal  skin surface.

I he best posit ion for the Ictus is lateral,  less ideally in 
an abdominal  anter ior  posit ion,  for men the insertion o f  
the umbilical vessels into the fetal abdomen is the center
0 the target area.  Letal transfusions should not be 
undertaken i l l  I f  fetal hack is in an anterior position hut 
every ellorl  should be made to change it to a back lateral 
posit ion.  If this proves to lie impossible,  fetal t rans­
fusion may be undertaken only if real l ime span ul tra­
sonography is a va i l ab ’ • to al low an obl ique insertion o f  
the needle and catheter into the fetal peri toneal  cavity 
under direct guidance.

The presence o f  an.anter ior  placenta is a lways  a seri­
ous complicat ion tripling the risk o f  fetal transfusion.
1 very effort shouid be made to avoid the placenta or  if 
necessary to traverse it as near its periphery as  possible.  
Ibis mav involve carrying out external  veis ion.

The usual technique carried out by the obstetrician

member o f  the Rh Labora tory  Team, after  adequate 
aseptic and local anesthet ic preparat ion,  is to insert the 
needle (an 18-cm 16-guagc Tuohy  needle) directly and 
vertically in one movement to the required depth as 
determined from the lateral x-ray exposure.  The styletlc 
is withdrawn from the needle and an epidural  catheter 
(Portex) o f  a diameter  that just fits the lumen o f  the 
needle is threaded down the needle.  If the catheter can 
be threaded,  the tip o f  the needle lies within a cavity,  
hopefully the fetal peri toneal  cavity.  About  25 to .10 cm 
o f  catheter is threaded down the needle and the needle 
is then withdrawn to lie on the maternal  abdominal  
wall .  Two milliliters o f  rad ioopaquc  medium is injected 
down the catheter and a repeal  x-ray is t aken If the 
catheter lies free in the fetal peri toneal  cavity,  character ­
istic semilunes o f  dye outl ine the fetal small  nowel.

In about 50% o f  cases the letal peritoneal  cavi ty is 
catheterized at the first attempt.  However,  problems 

may arise particularly if  the fetus is small  and active.  If 
the catheter threads down the needle but no dye is 
apparent  in the fetal peritoneal  cavity,  the catheter is 
probably in the amniot ic cavity.  This is confirmed by the 
dye outl ining the catheter 111 the amniot ic cavity and 
may be doubly confirmed by aspirat ion o f  amniotic 
lluid. If the catheter cannot  be threaded past the lip o f  
the needle,  the needle is not free in a cavity but is 
embedded in fetal thigh, buttocks,  back etc. or in the 
maternal  uterine wall In this si tuation,  no attempt 
should be made to force the catheter down the needle. 
The needle should be withdrawn and redirected.  If rein­
sertion o f  the needle is unsuccessful ,  a repeal ante ro pos ­
terior x-ray is taken to redetermine lelal  posit ion

If on insertion o f  the needle to the required posit ion 
and depth,  lluid spurts up Ihe needle,  the tip o f  the 
needle lies in either fetal bladder (fetal urine is almost 
colorless) ,  or in the peritoneal  cavity o f  a fetus with 
ascites (the fluid is clear and bright yel low at first fetal 
transfusion or  heavily hlood stained il the procedure is a 
second fetal transfusion) .  Dye may be injected down the 
needle to confirm its posit ion in the fetal bladder,  a l ­
though this is unnecessary since the lluid is so character ­
istic. The bladder is emptied,  and the needle withdrawn 
and reinserted in the same site to the same depth.

A variat ion o f  the needle insertion technique which 
may be used is as fol lows;  the needle is advanced  to a 
depth where the tip is calculated to lie in Ihe amniot ic  
cavity.  The stylelte is withdrawn,  a sterile 5- or  10-ml 
syringe is at tached,  and amniot ic  lluid is aspirated.  The 
needle is then advanced toward the fetal abdomen,  a sp i ­
rating at every centimeter o f  further insertion.  When 

resistance is encountered with failure o f  aspirat ion o f  
lluid, the needle is probably just entering Ihe lelal skin, 

t; is thrust quickly an addit ional  I or 2 cm If aspirat ion 
ol lluid is still impossible,  the catheter is threaded.  I his
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technique should be carried out quickly.  There should 
be no hesitation or  delay in the final advance o f  the 
needle.  Otherwise,  the fetus will move away  f rom the 
sharp needle point.  The fluid aspiration method just 
described should not be used in the presence o f  an 
anter ior  placenta.

Once the catheter has been shown to be in the fetal 
peri tonea!  cavity,  the fetal transfusion is carried out. 
Fresh, G ro u p  0, Rh-negative blood which has been 
crossmatched with maternal  serum, centri fuged,  and hits 
had all o f  its supernatant  plasma and bully coat re­
moved is now readied for use. The hematocrit  o f  the unit 
('15) is such that without dilution its viscosity is so great 

that it cannot  be injected down the catheter.  Just prior 
to connection to the transfusion tubing, 12 to 15 ml o f  
sterile 0.9% sal ine are injected through one o f  the entry 
ports  o f  the unit into the blood,  t his entry por t  is then 
attached to the blood infusion set and the side arm o f  a 
sterile three-way s topcock is attached to the other  end o f  
the set. The unit o f  b lood  and sal ine is then shaken.  The 
fetal peri toneal  transfusion catheter is cut oil' approx i ­
mately 10 cm f rom the maternal  abdomen and a 22- 
gaugc blunt needle or  cannula is inserted into the cut 
end ol the catheter.  1 he huh o f  the needle or  cannula is 

at tached to the s topcock  A 10-nil sy imge is then at­
tached to the remaining arm o f  the stopcock and the 
transfusion is begun.

Ihe transfusion is carried out i i i  10 m l  al iquots,
I he letal heart is monitored by ul trasound al the begin­
ning and end ol each 10-ml infusion li is monitored 

cont inuous ly throughout the liual It) ml o f  the amount  
o f  blood planned to be administered,  according to the 
gestation,  20 >• It) ml formula.  If the Ictus is in good

condi tion,  the transfusion produces  a t achycardia o f  160 
to ISO beats/min (occasional ly  200).  Fetal tachycardia 
during the procedure is reassuring,  l elal  brachycardiu 
early in the procedure is very ominous and usually p or ­
tends fetal demise.  Sudden bradycardia as one a p ­
proaches the end o f  the transfusion is an indication for 
immediate termination o f  the transfusion

Following complet ion o f  the infusion,  the fetal ca th­
eter is slowly withdrawn from the fetal peritoneum with 
careful  lelal  heart monitoring.  Profound fetal brady­
cardia,  probably vagal  in origin, may occui .  If brady­

cardia  appears ,  further catheter removal  is delayed until 
the bradycardia disappears .  The mother is usually dis­
charged 36 to 4S hours af ter  the procedure.

When ascitic lluid is encountered,  an attempt should 
be made to aspirate lluid Ijefyre the catheter is threaded. 
A volume o f  ascitic lluid equal to the volume o f  blood to 
be transfused is aspirated,  i f  possible and the catheter is 
then threaded.  When fetal asci tes  is present,  the dye 
injected is shown dil lusing through the ascitic lluid and 
no semilunes can be seen (Figure 4).  Depending on the 
amount o f  residual ascites apparent  on x-ray, a further 

volume may be aspirated.  However,  no attempt should 
be made to empty the peritoneal  cavity completely An 
empiric rule is not to remove muie than a volume 
double that o f  the proposed t ransfusion with a max i ­
mum removal  .<! 120 to 150 ml

When more b: in the proposed transfusion volume o f  
ascitic fluid is aspirated,  the total  volume o f  the niuod 
infused is increased by 20 to JO'” , (50 ml at 24 weeks,  
120 ml al JO weeks,  etc).  Although digit' ' i/ation o f  the 

lelus logically would appear  to be valueless,  our  emp ric 

experience with 44% hydropic lelal survival  (26 o f  A*)
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fol lowing its introduction-”  causes us to advise its use 
(0.035 mg/kg est imated fetal weight oTdigoxin is infused 
intrapcri loneal ly) .  The mother  is placed on maintenance 
digoxin and furoscmide oral ly.  The diuretic may be a 
more important  factor  than the digoxin in improving the 

hydropic fetus's chance o f  survival .
Since the hydropic fetus absorbs  b lood  from his peri­

toneal cavity adequate ly,3* but possibly more slowly,  the 
interval between the first and second t ransfusions should 
be lengthened to 12 days .  Ascit ic fluid, i f  encountered 
again,  should be aspirated and again digoxin should be 
instilled. Third and fourth transfusions are carried out 
al 20- to 22-day intervals i f  ascites is still present.

Maternal Risks
Fetal t ransfusions should carry very little il any risk to 

the mother.  Maternal  infection can be avoided by very 
careful  attention to ascepl ic technique. Nevertheless,  
some fetal transfusion teams,  including ours ,  prescribe 
oral broad  spectrum antibioti c therapy for  12 hours 
before and -IS hours af ter  the procedure.  No  compl ica­
tions have been noted fol lowing such short term antibi ­

otic use.
Potential serious morbidi ty may occur il the needle 

and catheter penetiate maternal  tissues and dye is in­
jected into them (maternal  muscle,  pei i ioneal  c ivi tv ,  
and particularly uterine wall  behind the p lacenta ). 11 the 
transfusion needle perforates  a retroperitoneal  maternal  
sinus, there is a serious risk o f  introduction o f  amniot ic  
lluid into the maternal  circulation with ab ru p l io . a n d  
coagulat ion dil l iculi ies.3"

Administrat ion o f  hydrochlorothiazide  to the preg­
nant woman with a hydropic fetus has been associated 
with fatal pancreatitis'.  When a diuretic is used in such a 
situation,  furoscmide should he selected

le ta l llan tid s
I <irlv hazards l elal risks arc considerable I he Ita/ 

aids  o f  ovei t ransfus ion and now they may be prevented 
have been described I'he c; rly major  hazard is the 
puncture o f  a fetal arterial  or major  venous vessel or 
heart In the needle with lelal  death either from, ex 
sangtiiha ion or cardiac  t amponade,  Since lelal t rans­
fusion is basically a blind procedure,  the nsk ol fetal 
exsanguinal ion cannot  be prevented completely How ­
ever, avo idance of the placenta as  far as possible and 
taking care n*n to insert the needle loo  deeply will 
reduce Ihe nsk.

Provided that a major  *etal vessel is not damaged ,  
inadvertent placement ol the needle and transfusion 
catheter in other lelal o i g au s  and tissues appears  to be

harmless  provided that the improper site is recognized,  
blood is not infused,  the catheter  is removed,  and the 
needle reinserted properly.

Precipitation o f .de l ivery  by fetal transfusion .epre- 
scnls a reaTl ia/a fdto  the fetus. Unexpected early deliv­

ery occurred in 46 instances in our  fetal transfusion 
series.  There were two very fresh stillbirths and 12 neo­
natal deaths.  The neonatal  deaths  were evenly divided 
between hydrops fetalis and prematurity.  Indeed 4 o f  the 
12 who died were considered to be previablc (less than 
2X weeks'  gestat ion) .

O f  the 32 who survived af ter  unexpected early deliv­

ery.  3 were grossly hydropic ,  being horn at 3 1 V?- 31 */7. 
and 31 7?  weeks ’ gestat ion.  Of  the remaining 2‘). 2 were 
born between 2*1 and 31 weeks ’ gestat ion,  10 between 31 
and 33 weeks,  I ft between 33 and 3 t' weeks,  and I al 
35 V? weeks '  gestation

I.ate I'etal Hazards
Donor . lymphocyte graft ing,  with the development o f  

fatal graft  versus host, disease fol lowing fetal transfusion 
has been reported.3'1 It is for this reason that some advise 
the use o f  x-radiatcd b lood  for fetal transfusions.  .Ani­
mal experiments would lead one  to expect that In 21 to 
22 weeks'  gestat ion the human fetus should be ininiuno 
logically mature enough to reject living donor  l euko­

cytes.  The rare lymphocyte graft  and the even rarer graft 
versus host response probably occurs in the occasional  

abnormal ly  immunologic immature fetus or  one with a 
specific immunologic defect

I he amount  o f  radiat ion the fetus receives is signifi­
cant— up to t , r> to 4,0 rads in some fetuses in our se­
ries.*" I xposure o f  the fetus to radiat ion is unavoidable 
but should be kept to the absolute minimum compatible 
with the successful  carrying out o f  lelal transfusion.  
I'xperl radiologic assistance with proper coning o f  1 1u* x- 
rav beam will reduce radiat ion I'he use o f  l luoroscopv 
should be kept to a minimum Our series ( some children 
are now 13 years o f  age)  has none with evidence of  
radiat ion mpny.  However,  the period ol observat ion is 
too short and future generat ions must be awaited hcl'oie 
the true i dial inn risks o f  lelal transfusion may be a s ­
sessed One instance o f  acute leukemia in a lelal t rans­
fusion survivor  has been repor ted,"  Inti this probably 

does  not exceed the expected incidence o f  acute l euke­
mia in a pediatric populat ion.  I he use o f  ul trasound teal 
time span guidance should materially reduce x-r. demon 
exposure.

I ian.sient Miscopiibilitv to viral infections in ill - lirst 
year ol  life with acute recurrent bronchiol i t is  and bron- 
c .opnetmtonia o f  adenovira l  oi respiratory sv uvl i a l  
vital  origin appears  to be a very real hazard I'm some 
lelal transl'iisj ui s u m v o i s  I'he haz.-nd is l eiaporarv.

H A Z A R D S  o r  r t T A l  T R A N S F U S I O N
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disappear ing hy^J2 to 18 months o f  age.  It may be 
related more to prematuri ty than the fetal t ransfusions 
themselves.

SURVIVAL RATES AFTER FETAL TRANSFUSION

Contrary to recent reports  from England,41,43 there is 
no question that fetal transfusion represents a major  

advance in the management  o f  severe Rh-isoimmuniza- 
tion.

The recent report by Hami l ton34 notes excellent sur­
vival rates (8*1.6% in the past 5 years) ,  but apparent ly he 
does  not t ransfuse fetuses in whom the diagnosis  o f  
hydrops fetalis is made.

Our own results are outl ined in Tables  2 and 3. As  can 
be seen survival  rales (Table 2)  have increased over  the 
years.  We can now of fer  a fetal transfusion candidate an 
overal l  70% chance o f  having a surviving infant;  50% if 

thy Ictus is or  becomes hydropic (21% if hydropic at 
first, 76%. if not hydropic at first transfusion) ;  78% if the 
fetus is not hydropic at any time.

Although many centers report poor  survival  rates if 
fetal t ransfusions must be started before 26 weeks ’ gesta­
tion, this has not been our experience ( f ab le  3). A l ­
though it is true that survival  rates are I I"!, lower if 

t ransfusions must be started before 76 weeks ’ gestat ion,  
an overal l  survival  rale o f  57% in this most severely 
ull’eeled group o f  fetuses is nevertheless very enco ura g­
ing. Indeed, salvage rates are acceptable if there is need 
to ca r r ,  out tl.e lirst procedure as early ;is 2 11: to 21 
weeks'  gestation (I I o f  26 (42%.) fetuses in our  series)

OEVELOPMINT OF FETAL TRANSFUSION SURVIVORS

I lie maje ity o f  fetal transfusion survivors  develop 
normally.  In our series 74 ol 87 tested at 18 months o f  

age or later are completely normal  because many survi­
vors  are born prematurely and have varying degrees o f  
severity o f  residual e ry throblas tosis  with the m an ag e­

ment problems ( thrombocytopenia ,  anemia,  hyper­
bilirubinemia,  heart failure,  and hepatocel lular  damage)  
that this entails,  there is som e evidence o f  minor neuro- 
muscular problems  and mild developmental  delay, with 
probably a normal  IQ ultimately in 11 o f  the 89 cases. 
The.remaining 4 are abnormal .  One infant w ho was very 

premature has a normal  IQ, but a moderate spastic 
henuparesis ,  a second who was hydropic and  premature 
has an IQ o f  75, and a third, hydropic and very pre­
mature.  developed hydrocephalus  as a result o f  sub­
arachnoid hemorrage and has an IQ o f  80. One infant 

w ho may now be dead,  has  cerebral  agenesis  which may 
or  may not be related to tl.e faet . thal  he w as hydropic in 
ul era but not hydropic at birth.

DELIVERY OF THE SEVERELY AFFECTED ERYTHROBLASTOTIC INFANT ANO 

MANAGEMENT AFTER BIRTH

The severely af fected e ryihrob las lot i c infant w ho must 

be delivered early and often has undergone lelal trans­
fusions icquires neonatal  care and facilities o f  the high­
est order,  l or  tins reason,  del ivery.should he earned  out 
in a fully developed tertiary, perinatal  care center where 
personnel and facilities are avai lable to monitor  fetal 
conditions prior to labor and during labor and delivery,  
and the skilled neonatal  personnel  and nursery i(-sources 
are avai lable to manage a sick premature hemolv/mg 
and occasional ly hydropic neonate.

If the placenta is not on the anterior  uterine wall and 
if serial amniot ic lluids indicate the need for interference 
at 34 weeks ’ gestation,  a decision regmdmg prompt 
induction o f  lelal t ransfusion repealed in 10 days  with 
delivery at 37 weeks'  gestation should he made oil the 
basis o f  an I S rat io or the presence or absence ol stable 
loam If the placenta is anterior,  delivery should be 
carried out al 14 to 1*1 '/.* weeks even i f t  lie I S rat io ami 
or  foam test indicate the risk olTespiratory distress A s a

I a im  i - l .  | ) a i a o n  I s m  i a i  I i i m  I h a s m i m h .n s  l l o s i  I I i i i m u  a n d  A i o h  A t  i i k  2 6  W i i k s ' H i m  t o n s
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RH-ISOIMMUNIZATION

.general rule one should not al low a fetus who has betin 
tranfused to remain undelivered after  37 to 37'/: weeks ’ 
gestation no matter what the L/S ratio and foam tests 
show, provided that the durat ion o f  gestation is known 
to be accurate.

Once induction is decided on.  every ell'orl consistent 
with maternal  and fetal welfare should be made to de­
liver the infant via the vaginal  route We achieve this 
aim in 80% o f  eases.  Resorting to cesarean section 
should he considered i f  g ood  l abor  has not ensued 
within 16 to 20 hours o f  rupture o f  the membranes.

Fetal monitor ing by external  tocodynamometry and 
subsequently by scalp clip electronical ly with co n ­
comitant monitoring o f  uterine contract ions is an essen­

tial component o f  management.  Scalp vein fetal blood 
pH measurements,  if avai lable,  should be carried out if 
fetal heart monitoring indicates fetal distress.  If there is 
evidence o f  fetal distress and immediate vag ina1 delivery 
is not possible,  immediate cesarean section under epi­
dural or  some other form o f  regional  anesthesia should 
be undertaken.

During the course o f  Ihe mother's  labor  and delivery,  
all measures possible to insure adequate oxygenation 
and optimum condition ol the fetus should be earned 
out. At delivery the cord should be clamped promptly,  
10 to 15 ml o f  heparmi/ed c o id  blood should be o b ­
tained. immediate gentle but thorough resuscilal ive 
measures should be undertaken,  and the baby given into 
the care o f  an expert neonatologist .

The management o f  the sick premature crvthro- 
blastotic newborn is outside o f  the purview o f  this re­
view Sulliee it to say that successful management ol the 

primary disease and the complicat ions  that may develop 

in such a sick infant "'ill Ht-x the skills and resources o f  
the most highly developed neonatal  intensive care unit 
and its personnel ,  and should only I e undertaken where 
such resources ar& available.

O t l l f l l  i l T A l  IR AN SrM S IO N  M n iK W S

Fetal exchange transfusion carried out by open It vs- 
lerotomy,  exteriorization ol a leg, and eall ielei  i/aliou ol 
the femoral  vein lias been carried out in the past "  I lie 
procedure,  a major surgical one,  lias been associated 
with only 2 surviving infants and was carried oirt in 
them al 78 to 3 ?  weeks'  gestat ion,  al a time when inlrn 

peritoneal  fetal transfusion,  teelmicallv,  would have 
been relatively easy.  Most  attempts at letal exchange 
transfusion have been fol lowed by prompt l aboi ,  the 
need for further hys le io lomy,  and neonatal  death.

Similarly,  incision o f  the uterus with dissection 
th ough the memhr.ines at the placental margin with 
isolation and cnlhclcri/atinn o f  a majoi  lelal  vessel on 
the placemental  surface carries  with u the same liaz-

V o l 5 t .  N o  I 
J u y  1970

ards .45 When fetal transfusions arc indicated,  neither o f  
these very dangerous techniques should he resorted to: 
the method used should he that o f  Lilcy or a modif ica­
tion thereof.

CONCLUSIONS

The importance o f  amniot ic  fluid spect rophotometry,  
early delivery,  and intrauterine fetal transfusion in the 
management o f  Rh-isoimmuni/.ation have been outl ined 

in some detail .  In Mani toba ,  in the 3-ycar period ending 
October  31, 1977, there were only two perinatal  deaths 
from erythroblastosis  fetalis,  a perinatal  mortal ity rale 
o f  1.5%. Roth wep’ losses early in gestation at fetal trans­
fusion: one from trauma.  Ihe other  from hydrops  fetalis.  
This rate o f  1.5% compares  favorably with the 14,3% 
perinatal  mortal ity rale (82 fetuses and infants)  for the 
3 ear period ending October  31, 1964.

However,  the rale o f  1.5% was only possible with a 
closely integrated central ized management program uti­
lizing a highly skilled transfusion team and a tertiary 
neonatal  care center o f  good  qiiabtv.  The general ly a c ­
cepted perinatal mortal i ty rales from erythroblastos is  
fetalis in other parts  o f  C an ad a  al the present time are 
on the order  ol 5 to I O'"

Although an experienced Kh- i so immnnint ion  m an ­
agement team will reduce stillbirths and neonatal  deaths 
from erythroblastos is  to a vers low level, it will not 
reduce the perinatal mortal i ty rate to zero.  Hvdrops 

fetalis on occasion occurs  as early as 22 weeks'  gesta­
tion; traumatic deaths will occur al fetal transfusion,  
amniot ic lluid spect rophotometry  will be life threat­
eningly inaccurate in 2 to V" o f  eases.  I he mils means ol 
reducing perinatal  deaths from Rh isoinu ionizat ion to 
zero is to prevent Rh - isoimmunization altogether 

through a well coordinated comprehensive Rh p ro ph y­
laxis program

R tf t lU N C C S

I I . i i i i iM c in r i  K  SXc i i i u  A S  A n  o ^ ^ ' lu io i . i l ' le  l . u i m  i i i  t in m a n  

l i l n i n l  i i i - * ) ' h i / i ' l l  I n  a n  im m u n e  s o ia  I n i  i I u m o  l i t e m l  I 'n n  S u e  

I \ p  M in t M i l l  I t  , \M  I <>.10

.' I I 'V in i ' I', k . i l / i n  I M. I l n i i i l i a i n  I N i i i i n m i i n i z i i l i n n  ( l i n in g  p u g  
n i i i u v .  its  | in « \ i l t lc  l ie . . r in g  n n  I lie  d in i n g s  n f  c i i l t n n l i l . iM n s is  

fe ia l is  J A M A  I U .K . ’ S. | 'M |

1 W a l le is l i ' i . '  I I  l n  ' n n i i l  n l  s e v e n ' i i \ l l i i n M , i s | n s i s  t>s s im u l l . i  

n e o n s  le m o  a t a m i f i 'p la i  e n te n l n l  l i ln n d  n l  | l ie  n i  'v lm in  S i n n n  

l i l t  SK S. I 'M .

1 < l in w n  II A n  m i l . i  t m m  b le e d in g  n l  l lie  lo t its  m in  t in -  m m l i i ' i ' s  

i l i i l i l a l i n n  I a i n - l  I I ’ l l .  I 'IS .!

S K  le ili .Miei I . H i . n i n  I I .  t t v l k r  K  1 f e m n n M i a l u n  v n n  lei . i t em  11,1 
m n g l n l im  m  i lim  I n l l u n i M e n  e rn es  U l n l . h i m .m i l s  K l i n  XS. ic t i  
I '. is i in is ii.t;, i*)’ 7

(i SS , m i l f o i l  t(  IM i i i  i i n i i m z a i in n  a m i u s  p r r s ' im l in n  S r r  l la i - m a ln t  

I I I  I I I . ,  I '» 7 »

7 11 e ( I • 11 e I I I n r i i ' a s i 'm  . i i i i i l m i l v  in  i ■* I n l l n m n g  a n in in i- i-n l i- s is  A m  

I I l l i s l i ' l  ( i y n i v n l  t u n  S ’ I ' l f iX

K / i p  s k i  A .  I s ia i ' ls  I 1 1 t l i c  p . i l l in g i ' i i i 's is  a n i l  p r c s i ' i i i i n n  n f  I t l i  

n m n n m / a t in n  ( a n  Med A s s tic  I ‘ I l . ’ ts

15



UOWMAN

9  W o o d r o w  J C  K h  i i i u m im / a lu m  . m i l  1 1% p r e v e n t io n  S e r  H c m a to l  

I l l  3 34 . 1 9 7 0

10. W o o d r o w  J C : H l i  im m u n iz a t io n  a m i its  p r e v e n t io n  S c r i n m n t o l  

I I I  3 4 5 . 1970

11 B o w m a n ,  J M .  C l io w n  U L e w is  M ,  c l  a l  R l i - u n m u i i i z a t io n  d u r ­

in g  p r e g n a n c y ,  a n te n a ta l p r o p h y la x is .  C a n  M e « l A s s o c  J 11X 6 2 3 . 

I9 7 X

12 b r c d a  V J .  G o r m a n  J G ,  G a le n  R S . e t a l:  L ite  th re a t  o l  Oh im m u n i ­

z a t io n  f r o n t  a b o r t io n ,  l  a n c e t 11 147 . 1970

13 Ja m e s  I S S h o c k  in  th e  n e w b o r n  in  r e la t io n  to  h y d r o p s .  A n n  

O b s le t  G y n e c o l  9 2  5 9 9 . 1971

14 P h ih b s  H I  I .  J o h n s o n  P. T o o le y  A l l  C a r d io - r c v p i r n lo r y  s ta tu s  o f  

e r y lh r u b la s t o t t c  n e w b o r n  in f a n t !  I I  l l i o o i l  s o h n n e ,  h e m a to c r i t  

a m i s e ru m  a lb u m in  c o n c c n l r a t io i is .  P e d ia t r ic s  53  13, 1974

15 B o w m a n  J M ,  P o llo c k  J M :  A m n io t i c  f lu id  s p e c t r o p h o to m e tr y  a n i l  

e a r ly  d e l iv e ry  m  th e  m a n a g e m e n t  o f  e r y th r o b la s to s is  fe ta l is  P e d i­

a t r ic s  35  X I 5, 1965

16 I le u s  D C  A  H lo o d  p ig m e n ts  t it  h e m o ly  t i c  d is e a s e  o f  th e  n e w b o r n  

J O b s le t  G y n a e c o l  H r  C o m m o n w  63 6X , 1956

17 I dey A W  L iq u o r  a m n i i  a n a ly s is  in  th e  m a n a g e m e n t  o l  th e  p r e g ­

n a n e s  c o m p l ic a te d  b y  rh e s u s  s e n s i t iz a t io n  A m  I O b s te t  G y n e c o l 

X I  1 35 9 . 1961

IX  H a rt se ll I K  B i l i r u b in  in  th e  a m n io t ic  U n til.  A re v ie w  A n n  O b s le t  

G y n e c o l  9 2  4 X 2 . 1971

19 B o w m a n  J M .  I r ie s e n  K h  K h  is o im m u n iz a t io n ,  (  h a p  7 P e r i­

n a ta l M e d ic in e  I d i le d  b y  J W  G o o d w in .  I(>  ( i o d t l e i i ,  l i W  

( b a ile e  B a lt im o r e ,  W i l l ia m s  iV W i lk in s .  1 9 7 6 . p  9 7

2 0  l l o w in a i i  J M  K h  c r y lh r o b la s to s i : .  1975 S e n t l l e u i a i o l  12 1X9, 
1 9 /5

21 I re d , i V I  I In  K h  p r o b le m  in  o b s te t r ic s  a m i a ne w  c o n c e p t  in  its  

m a n a g e m e n t u s in g  a m n io c e n te s is  a n i l  s p e c l i o p l io io m e in c  sca n  

n in g  o f  a m m o l ic  l l u id  A m  I O b s le t  G y n e c o l  9 2  ' - I I  In n s

22 K i ib e r ls o n  IG  M a n a g e m e n t  o l p a t ie n ts  w i th  K i t  m m i i m i / a l i o l i  

ba se d  o i l  a iu i t io l i e  l lu id  e x a m in a t io n  A m  J O b s te i G u t c v n l  l i l t  

711 , 1969

21 K u o s  l ( i ,  I a i i  ss c u t her l ) V I .  W o lk c i  W  S p e i l i o p l i o l o m e i n c  

m e .iM ire m e n is  m i l i i | i n t r  a i i l n i i  in  le la i i o n  t o  th e  s e v e n ty  o f  lin e  

m o ls t i c  d ise a se  o l  th e  n e s s h o M i < In i Set 2X 147, |9 iiS

24 V V It i l l ie ld  (  K A l ln e e  sc-.n a s s e s s m e n t ,d  a n  ,n tu m  l in e  m e lh in l  o l  

tu n in g  in t e r v e a l io n  in  ih e s u s  i s o m im i i i i i z a t io n  A m  I O b s le t  

G y n e c o l  I t ix  1219, 197(1

25 ( . t i ie e n .n i 11 A m n n i l n  U n til  a n a ly s is  ( l in  O h s te t  ( i s m v o l  14 5 ||5 , 

1971

26 l l r a z ie  I V ,  Bosses \ \  A , I h h o l t  I A  A n  m i p i o s u l  in p u t  p io n - d i i i c  

lo t  th e  t lc l  e r n t i i i . i t  in n  o l  a m n io t ic  l lu id  h i l i i i i l m i  a n d  its  use in  I lie  

p r e d ic t io n  o l  th e  c o u rs e  o f  K h  s e n s it iz e d  p ie g i ia i ie ie s  A m  J o n  

s le l < l y i ie c o l  1114 X II. 191 I
2 1 t h e n s  S I I ,  K m  I iw . i  S, K o s e n lie ld  I t  I l l i l u n l m i  p io l e m  ta t to  t it  

a m im iu e  l lu id  as ,u  in d e x  o l  th e  s e v e n ty  u l  e iy ih io h la s io s is  

le ia l is  O h s le l  G y n e c o l  26 2 6 6 . 1 96 6

2X A . i i s o n  I )  M n ik n y  I V , I le v e l la  W  A m m o ln  l lm d  a u a ls s is  a n d  

lo i  ia l  , i s t h io h la s io s is  ( Im  ( h im  A d a  12 M ill,  p lu s

2 9  M ic lu c  I  H o rm o n e s  m  u r in e  a n d  a m i i io l ie  l lu id .  A im  O b s le t  

G y n e c o l  9 2 :4 7 b , 1971 

.30 K e l td e r  I I .  W e i lz e l  I I  I n t r a u t e r in e  a m p u ta t io n s  a f te r  a in n io e e n -  

le s is .  l  a n c e t 1:3X2, I9 7 X

31 I dey A W :  I m r a u lc r in c  t r a n s fu s io n  o f  fe tu s  m  h e m o ly t ic  d is e a s e . 

H r  M e d  J 2 :1 1 0 7 . 1963

32 C r o s b y  W M ,  B r o b m a n n  G I - ,  C h a n g  AC K :  I n t r a u t e r in e  t r a n s ­

fu s io n  a n d  fe ta l d e a th ,  r e la t io n s h ip  o f  in l r a p e r i lo r ie . i l  p re s s u re  to  

u m b i l ic a l  v e in  H o w  A m  J O b s te t  G y n e c o l  K IX  135, 1970

33 B o s v m a n  J M .  L r ic s c n  K b .  B o w m a n  W O .  c l  a l  I c la l  t r a n s fu s io n  

in  s e v e re  K h  is o im m u n iz a t io n .  J A M A  2 0 7 :1 1 0 1 . 1969

34 l e w is  M .  B o w m a n  J M .  P o l lo c k  J M ,  c l  a l A b s o r p t io n  o l  re d  c e lls  

f r o m  th e  i> e r iu in c a l c a v i ty  o f  a n  h y d r o p ic  tw in  T r a n s fu s io n  1 3 :3 7 ,

1973

35 . b ig g in s  C iC : P e ta l t r a i l  fu s io n  b y  th e  im p a l in g  t c c l in n p ic  O b s te i 

G y n e c o l  2 7 .6 1 7 . 1 9 6 6  ,

3 6  O i ic c n a n  J T :  I n t r a u t e r in e  t r a n s fu s io n  in  m o d e r n  m a n a g e m e n t  o l  

th e  K b  p r o b le m .  C l ia p X  S e c o n d  e d i t io n  H a r p e r  a n d  K o w ,  1 9 /7 ,  

p  157

37. H a m i l t o n  I G  I n t r a u t e r in e  t r a n s fu s io n — s a fe g u a rd  o i p e n !  O h -  

s le l G y n e c o l  5 (1 ,2 5 5 -2 6 0 . 1977 

3X. B a rn e s  P I I , M c ln n is  A C ,  I r ie s e j t  K ( - ,  e l a l  M a te r n a l  m is h a p  b i l ­

lo w in g  le la l  t ra n s fu s io n  ( a n  M e d  A s s o c  I 92  1 27 7 , 1965 

19 P a rk m .m  K . M o s ie r  I ) ,  t Im a n s k v  I ,  e t a l G r a i l  v e rs u s  h o s t d ise a se  

a l t e r  in t r a u te r in e  a n d  e x c h a n g e  t ra n s fu s io n s  fo r  h e m o ly t ic  d ise a se  

o f  th e  n e w b o r n  N  I n g l I M e d  2 .90 :359 , 1974 

•It) P e d d le  I I .  C a m p b e l l  I M  K a d ia l io n  to  th e  Ic tu s  in  in t r a u te r in e  

t ra n s fu s io n  A m  I O b s le t  G y n e c o l  100 166, I9 6 X  

4 |  I i n n e r . I I I .  H u tc h in s o n  O b .  P c tn e c ia n i  J (  (  h im c i is m  b i l lo w in g  

le ta l  t r a n s fu s io n  R e p o r t  o l  le u c o c y te  h s b r u l i z . i t ix>u , im l  iu la n t  

ss1 111 a c u te  I y in p l i in s 1 1■ le u k a e m ia  S c a m l I I b i c u i a l o l  I I I  O X .

1974

4 2  P a lm e r  A ,  G o r d o n  K K  A  e t i l i c a l  r e n e w  o l  t i i l i . i i i t e r m c  H a n s  

I t t s io n  H r I O b s le t  G y n e io l  X t / iN X .  I 176 

I I  K o b e i ls o n  L G .  B r o w n  A .  I H i s M I . e l . i l  I n t r a u t e r in e  I t . in c lu s io n  

in  th e  m a n a g e m e n t o '  se v e re  rh e s u s  t s o u i im t i i l i z a l io n  l i t  I O b s te t  

( iy n u c c n l  X 3 .6 9 4 . 19  76 

4 4  A d a m s o n s  K  I t .  I r e ila  V I ,  la m e s  I S, et a l P te n n in l l i c . i lm c n t  o l  

e r y t l i io b la M o s is  le ia l is  f o l lo w  m g  lu s le to t o m y  P e i l la t iu s  ts x - IX .  

I % 5

-O  A s e n s io  S l l .  I i p t i c io  I o u g o  J t i P e le g im a  I A l u l l  a i i l c n n c  e x ­

c h a n g e  I r .m s I i l  Ml 111 A m  I O b s le t  ( i v t t e  u l 9 5  I I 2**. 1966

z X i l t l i t  v i  r e p r i n t  r e t p i e s t s  t o  

.h>l,n M  Ih m v u in ,  M l )  

D c iu i 'tn tc i i i  a/ 1‘a l i n l/ n  v 

/ m iY iM iy  ul M iin i ln h ii  M a l i , i l l  h i y u l t v  

11 /////z/ze.t.'. M iin i i i 'b u .  ( iiiiiiiIii

A n e p l n l  f o r  p n b l . i 'a l i im  M a tc h  24, 1 9 /K

l<>
O U s iu tr ic s  im d  

( i y m i c o l o g y



PLEASE NOTE: THE FOLLOWING PAGES WERE TREATED 

AS A UNIT IN THE ORIGINAL DOCUMENT



28: ILLNESS DURING PREGNANCY AND PUERPERIUM 763

hrough 
nal ob- 

n larged 
ne con-

s of on e
, Crohn
t colitis 1
estation 1
:  in the
s. If the

concep-

ee-quar-
also the

postpar-
Volarsky i
d course
is in 50

d of  the
at aggra-

amelio-
s disease
l< >gic fac-
ii related

The pa-
avate iter
de an ex-
e an int-

ug add 
niplnatcd
t i n  i 1 i lut 
s (III lilt* 

i f  mortal  
■in.iinriiy, 

erility was 

hi imi and 

o u t  Iudvd 
iis du not 
nn.in and 

observed 
iii ( .mini's 
onipli'li'd.

>1 pregnant 
tgy, b leed- 
lany cases,  
lately after

i

delivery. It is best treated by a combination 

of  oral hygiene and a well balanced diet.  An 
ipuli), a focal highly vascular swelling o f  the 
gingiva, is an occasional complication ( see 

Fig. 9-15.  p. 217) .

Porphyria .  Acute idiopathic porphyria 
is a rare metabolic dysfunction caused by an 
inborn error  o f  porphyrin metabolism. It may 

present a wide range o f  symptoms often sug­
gestive o f  diseases involving the gastrointesti­

nal tract, pelvic organs,  and nervous system. 
Brodic and co-workers ( 1 9 7 7 )  have re­

viewed the pregnancy experiences  o f  39 
women with this autosoinally dominant dis­
ease. One woman died,  total wastage was I 3 
percent. The diagnosis must be kept in mind 
whenever a pregnant woman describes bi­

zarre acute abdominal pain.

OTHER V IR A L  IN FE C TIO N S

Various viruses have been recovered from 
the fetus, but only rubella virus, cy tomegalo­
virus, herpesvirus homfnis,  and varicella- 

zoster virus are at all l ikely to be teratogenic.  
Others that may reach the fetus include the 
viruses causing measles ( rubeola) ,  smallpox 
(variola), vaccinia, poliomyelitis,  hepatitis, 

Western cqumc encephalitis,  mumps,  and the 
(.oxsackie If group.

About 5 percent ol pregnancies are com ­
plicated by clinically apparent viral infections, 
aaording to the Collaborat ive Perinatal Re­
search Study. When the common cold is ex ­
cluded, the most frequent viral infections are 
influenza, Ihtlike disease,  herpesvirus inlet 
(iiins, viral gastroenteritis,  and viral infection 

ul larynx, pharynx, and tonsils,

Rubella ( G er ma n M e a s l e s ) .  Rubella,  a 
disease ol minor importance in the absence 

of pregnancy, has been directly responsible 
lor inestimable perinatal loss and serious mill 

formations in the l iveborit infant. The rela 
non between maternal rubella and grave cuii- 
geniial malformations was lirst recognized by 

Gregg ( 1 9  12), an Australian ophthalmolo 

g is t .

D IA G N O S IS ,  'l ire diagnosis  o f  rubella is 
at l imes quite difficult. Not  only are the clini­
cal features o f  other  illnesses quite similar, 
but subclinica! cases with viremia and the ca­
pability o f  infecting the embryo and fetus do  
occur.  Diagnosis o f  rubella,  therefore,  can 
be made with certainty only by isolation o f  
the virus or  by the more  practical demonstra­
tion o f  a rising .rubella antibody citer in the 
serum. Absence of rubella antibody indicates 
lack o f  immunity. The presence o f  antibody 

denotes  an immune response to rubella vire­
mia that may have been acquired anywhere 
from a very few weeks to many years earlier. 
If maternal rubella antibody is demonstrated 
at the time ol exposure to rubella >r som e­
time before,  the mother can be assi red that 
it is exceedingly unlikely that her (fetus will 

be affected.
The nonimmune pet son who acquires ru­

bella viremia demonstrates peak antibody ti­
lers I to 2 weeks after the onset o f  hie rash, 
o r  2 to  ̂ weeks at ter the onset of  \ iremia, 

since the viremia precedes  clinically •viilent 
disease by about I week (C ooper  ant Krug 
man, 1967) .  I'he promptness o f  the at tihody 

response,  therefore,  may (Complicate sero- 
cliagiiosis unless serum is collected initially 

within a very few days af ter  (the onset o f  the 
rash, II, lot example,  the lirst speiin.i ti was 

obtained 10 days alter the rash, detection of 
antibodies would fail to differentiate between 
two possibilities: one,  that the very recent 
disease was actually rubella and,  two, that 
it was not rubella, but the person was already 
immune to rubella. The demonsirai  on o f  
specilic IgM globulin in the pregnant woman 

indicates a primary infection within the previ- 
(ms month i»r si>. Thcreh ire, specilic IgM esn 
mations,  il available,  are useful !<>r <li.igiitis 
mg recent rubella inlection (I'ieli and 
Murphy,  10/2).

IMMUNIZATION. There is no known 
chemotherapeutic or  antibiotic agent that will 
prevent viremia in nnnimmimc subjects ex­
posed in rubella. The use ol gamma globulin 
for this purpose is not recommended.  Ifrody 
and co workers ( I9(>5), during a rubella out 
break m an isolated community,  gave rela-
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tivelv large doses o f  gamma globulin to boys 
but not to girls at the time r,f, o r  even before,  
exposure.  The attack rate, measured by sero­
conversion,  among tin- boy. was AA percent 
and among the girls 85 p e n t  ,.: Th<- group 
that received gamma globulin therefore,  was 
only partially protected.  The data o f  Brody 
and associates also suggest  tha large doses 
o f  gamma globulin given at or i e forc ex p o­
s'.ire to rubella may only minimi/e the clinical 
features o f  the disease.  Viremia without clini­
cally apparent disease can, ol course,  lead to 

fetal infection with disastrous consequences.
Even though women who are pregnant or 

who may conceive within the next 6  weeks 
or  so should not he vaccinated, some states 
attempted to require women seeking mar­

riage licenses either to have demonstrable 
immunity or  to he immunized.  In Colorado 
during I97I and 1972 ,  o f  those without im­
munity and about to enter wedlock,  2 1 pec- 
cent wen already pregnant!  (Judson et al.,  
I97' i) .  Although the risk appears low (I iay- 

den et al., 1980 ) ,  rubella vaccine is contrail) 
dicaied jusi before and during pregnancy.

The fol lowing program for immunizing 
women o l  childbearing age  susccpiihle io hi  
bella has proved satisfactory: ( I ) Idemify stis 
cepiible women by means o f  die l iemaggluti 

nation-inhihiiion antibody lest. The majority 
o f  women will be immune to ihe rubella vims 

and can be so insured. ( I ) Nuii inimmie 
women are eligible lor  vaccination only if 
pregnancy can be avoided lor at least 2 
months after vat dilution. Women least likely 
to become pregnant are those who have been 
del ivered within the week before van inatioti 
and those who lake oral contra iepuvcs  in die 

approved way. Although there is laboratory 
e v i d c t u e o l  prolonged lelal iiifcitiiiii and (is 
sue reat non, at cording io Brandling Bcuncii 
( I9/-I)  and Modlin and assoi lates ( 1 9 7 9 ) ,  

no mfani born alive to a woman vaccinated 
shortly belt ire or  after lu iuep i ion  has pro 
vidcd clinical or  lahoraiory evidence ol ru 
hclla infection. Vaccinelike rubella virus lias 
been recovered,  however ,  I r o m  a lotus wuh 
histologic evidence of  a cataract. The se ro ­
negative mother had been immunized 7 weeks 
before conception.  These observations stig

gest  that attenuated rubella virus might be 

teratogenic when given to a woman early in 
pregnancy o r  up to at least 2 months before 

conception.
Mass vaccination programs in children 

have been undertaken.  A very important 

question concerning the value o f  such im­
munization programs has yet to be answered: 
Will the antibody titers persist at levels suffi­
cient to maintain immunity or  will they fail 
to leave the woman vaccinated as a child sus­

ceptible to rubella?

EFFECTS OF NATURAL VIRUS. The nu­
merous reports concerned with the frequency 
o f  major  fetal developmental  defects that are 
thought to be caused by rubella are difficult 
to interpret because o f  the lack o f  precision 

inherent previously in die dignnosis o f  ru­

bella. Forbes 1 1 9 9 9 )  be l:,,ved that the ilijg- 
uosis of  rubella may I... een erroneous

in as many as 50  percent the cases. The
Ircquenry o f  congenital  malformations, 

therefore,  is probably higher than some re- 
pons  have indicated. Rubella during the lirs: 

month o f  pregnancy probably muses serious 
defects in up to 50 pet cent o f  the embryos 
at,d perhaps even more il (hose ,hat abort 
spontaneously are considered.  During th«* 
sen 'lid month, the rate appears to he halved 
to annul 25 percent,  and during the thirJ 
niositii, approximately halved again to about 

15 pet cent.
It is now evident that many infants who 

are bon alive suffer stigmata o f  continuing 
intrauterine and neonatal rubella infection. 
I'lie syndrome ol congenital  mbella includes 

o ne  or  more of the fol lowing abnormalities

1. Fye lesions, including cataracts, gkw 
coma,  mien ipliihalinia, and various other 

abnormalities.
2. I leart disease,  im hiding patent ductus 

arteriosus,  septal delects,  and pulmonary 

artery stenosis
V Auditory defec s.
I, Central nervous system delects, includ­

ing meningoencephalitis

5. Reta
6.  Hem 

bocy
7. Hep;
8. Chr.

9.  Osse 
10.  Clin
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Retarded fetal growth.
1 icmatolngic changes,  including throm­

bocytopenia and anemia. 
Mepatosplenoinegaly and jaundice. 
Chronic diffuse interstitial pneumonitis.  
Osseous changes.
Chromosomal abnormalities.

Infants born with congenital  rubella may shed 
the virus for many months ..nd thus be a 
threat to other infants, as well as to suscepti­

ble adults who come in contact with the a f ­

fected infants.
Although tile l ikel ihood o f  major malfor­

mations at birth from rubella is relatively 
slight if  it is acquired after the first trimester, 
the infants whose mothers contracted the dis­
ease after the first trimester will not necessar­
ily be healthy as demonstrated by the investi­
gations o f  I lardy and associates ( 1 9 6 9 ) .  Their 
long-term prospective epidemiologic inc|u;ry 
to assess the impact o f  the extensive 1964 
rubella epidemic in ibis country revealed 24 
instances o f  serologic evidence o f  infection 
by rubella virus after the first trimester. 1)1 
the 22 liveborn infants, only 7 could be con­
sidered completely normal when fol lowed 
for periods o f  up to I years. Townsend 
(1975)  and Weil ( 1975)  and their associates 

have reported progressive paiicncephalitis 
beginning in the second decade in children 
with congenital rubella infection, l iven more 
recently, an unusually high incidence o f  juve- 
m'e diabetes has been identified among indi­
viduals win had congenital  rubella (Mayfield 
and Seto, 197 b).

An estimated I t million children in the 
United Slates have not been vaccinated 
against rubella. Moreover ,  there is cause for 
concern regarding the duration o f  immunity 
following immunization. The possibility e x ­

ists for a major rubella epidemic and its dtsas- 
ir ms consequences lor the aflectcd fetus, lair- 
dier consideration o f  the problems for the 
obstetrician posed by rubella are provided 

by I lorsunaim (1 97 9) .

C y t o m e g a lo v i r u s  D i s e a s e .  I'he virus 

responsible for cytomegalic inclusion disease 
may be harbored in the genital o r  urinary

tract o r  both by a healthy mother and trans­
mitted to the fetus across the placenta or  dur­

ing passage through the cervix and lower re­
productive tract, or  it may be harbored by 

the infant who ingests the virus in breast 
milk. Cytomegalovirus disease in the in­

fant may cause hydrocephaly,  microcephaly,  
microphthalmia, seizures,  encephalitis,  bl ind­

ness, hepatosplcnomegaly,  and hematologic 
changes including thrombocytopenia and he­
molytic anemia. At autopsy, cytomegalic in­

clusion bodies may be found in many organs 
o f  the body. The virus usual!'-' can be isolated 
in tissue culture o f  human cells. There  are 

different antigenic types o f  the virus.
Although about 12 percent o f  women ex­

crete the virus in urine or  from the cervix 
during pregnancy and are likely to excrete 
the virus it. their milk,  few have offspring 

that are afflicted. Most often,  a primary mater­
nal infection seems necessary for the virus 
to be transmitted to and replicate in the fetus 
Since primary infection is usually asymptom­

atic in the mother or ,  rarely, causes a mono­

nucleosis-like syndrome,  the disease is s el­
dom suspected. Alford and co-workers 
( 1 9 7 4 )  emphasized that mental and auditory 
dysfunction occur* frequently enough to 
plate this entity among the leaders o f  prenatal 

insults that induce developmental  disability 
N o  effective therapy for mother or  infant i' 
available.  Cytomegalovirus disease seldom 
recurs in suhscqt cm fetuses o f  the mother 

o f  one so afllicn d.

Var ice l la .  Varicella infections seem to 
he made worse by pregnancy.  Varicella pneu 
mania,  while very uncommon,  is a grave ill 
ness during pregnancy,  with high maternal 
mortality (Meudelow and Lewis, 1969;  Pick 
aril, 196b).  Varicella may infect the embryo 
and fetus by transplacental passage of the vi 
rus. It may |- to be teratogenic when the 
embryo  or  Kuis is infected ( I ) e  Nicola and 

I lanshaw 1979).  The virus may be acquired 
by the fetus in utcro o* during the course 

of  delivery.  Exposure to the virus just before 
delivery poses the greatest risk. If the baby 

is delivered before receiving varicella anti­
body from the mother,  he may develop dis
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acid elution pri J p l e  described by Kleihauer,  
Brown, and Bctke,  or any o f  several modifi­

cations. Very small volumes o f  red cells com­
monly escape from the intravascular compart­
ment o f  the fetus across the general ly intact 
placental "barri er” into the maternal intervil­

lous space. Although the bleed is usually 
small, it may incite maternal isoimmuniza­
tion. as discussed below. Interestingly, evi ­
dence o f  maternal to fetal bleeding is very 
much less common (Bernard et al.,  1977) .  
Presumably a pressure gradient  which is 
higher on the fetal than on the maternal side 
persists across the placenta.

Rarely, fetal to maternal hemorrhage may 
Ik - so  severe as to kill the fetus. The hypovo­
lemic or  severely anemic fetus inlam may he 
salvaged if the condition is recognized and 
treatment with blood,  red tells,  or  both is 

promptly initiated. The fetus who is severely 
anemic is more likely to demonstrate one or 
more ominous heart rate patterns (see Chap. 
I j, p. 337).  On occasion, the hemorrhage 
m a y  have heen chronic anil so severe as to 
produce evidence ol iron deficiency in the 

fetus (Pritchard and ( .unninghain, unpub­
lished data). Maternal iron deficiency, how 
ever, even when severe,  is not accompanied 
hy anemia in die fetus, the same holds true 

for megaloblastic anemia due to lolate deli 
uemy ( see Chap. PS, p. 7.10).

With large fetal to maternal hemorrhage 

there is most likely a placental lesion which 
ItiMcred the leak. < l iono.mgiomas have heen 

identified. Moreover,  we know ol two in 
statues ol severe letal to maternal heinor 

.liage in which the mothers wen.* I.ucr found 
in have clioriocaicinoma. While neither pla­
sma was studied, the sul>se<|n<-iu recognition 
i. choriocarcinoma in die mothers is suggc- 

tive thill ihere was a placental lesion which 
ajs the site o f  transfer ol blood from the 
funs to the mother. Almiptio placentae, in 

mir experience, does  not appear to lead com­
monly to severe fetal to maternal hemor 

rUge.
At Falkland Memorial  i lospii.il, lor some 

true-, maternal blood lias In-in investigated 
l, t letal red cells in eac Ii instance ol stillbii tli 
Mii-nevi-i a cause was inn ic-adily apparc.it.

Massive fetal-maternal  bleeds have been 
identified in a very small minority o f  still­
births.

Large fetal to maternal hemorrhages  tray 
also prove dangerous to the mother.  It is pos­
sible for up to lOO ml o f  fetal blood to be 

transferred from the fetal-placental circula­
tion into the maternal circulation. A transfu­
sion reaction may then develop  in the mother 
whenever  A or  B antigen is present in fetal 
red cells but not the red cells o f  the mother. 

Bergin and associates ( 197R),  for example,  
have described many o f  the characteristic f ea­

tures o f  a transfusion reaction developing in 
a mother who was hlood type O immediately 
after delivery o f  an infant who was blood 
type B. The subject ol fetal-maternal  hemor­
rhage has heen reviewed by Rentier and asso­
ciates ( I976) .

H EM O LYSIS  FROM  M A T E R N A L 
R ho (D) IS O IM M U N IZA TIO N

Ranking as major lomn.n i i ions  io medicine 
are die <l<-11 1u-.cii->i■ of the pathogenesis of 
most cases of hc-molyiii disease in die leius 

and newborn mlant by the observations c-spe 
1 1 ally ol Levine and associates (19-11) ,  the 

related disiovt-ry ol me Rh lac lor by Land 
sterner and Wiener ( 19-10), and the develop­
ment ol c-llec live mat .‘mill prophylaxis hy 
l-'reda, ( iorman,  .uul Pollack ( 1 9 0 1 )  in the 
1 l imed utiles and Finn, Clarke,  and associates 
in ( i n  .it Britain ( 1961 9

B lo o d  Gro up  F a c t o r s .  Originally,  the 
Rli concept was extremely simple,  defined 
by one uiiiiserum and two blood group fac­

tors, namely Rli positive and Rh negative. 
The Rh factors, however ,  have become in­
creasingly complex,  and a host of  oi l ier red 
cell antigens have been identified. Although 
some ol ihc-m are immunologic ally and gene t ­

ically important, fi irtuiitiiely, many are so rare 

i t s  to be ol little clinical significance in the 
genesis o f  erythroblastosis fetalis.

Any person who lacks a specific i d cell
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antigen r st likely will create an antibody 
when exposed to that antigen.  The antibody 
may prove harmful to the individual in case 
o f  a blood transfusion or  to Iter fetus when 

she conceives.  The vast majority o f  human 
beings have at least one  such factor inherited 
from their father and lacking in their mother.  

In these cases, the mother could be sensitized 
if enough erythrocytes from the fetus were 
to reach her circulation and an immune re­

sponse were to he stimulated hy the foreign 
antigen. In these terms, hemolytic disease is 
a possibility in nearly every pregnancy. That 
the disease occurs in very few pregnancies 
is a result o f  several circumstances. These in­
clude ( I ) the varying rates ol occurrence of 
the offending red cell antigens,  ( )  their vari­

able antigenicity, ( 1 )  insulin lent trausplaten 
tal crossing o f  antigen Irom Ictus to mother,  

( l) the variability of maternal response to 
die antigen, and (3 )  latk ol transfer ol anti 
body across the placenta I mm mother to fetus 
it) amounts sufficient to allect the Ictus.

The Rh antigens are inherited indepen 
dent ol all other hlood group antigens. 

There , apparently no differed, e in the 1 1 is 
inhuiion of the various Rli antigens with re 

gard to sex. There are,  however ,  important 
tin ial dil leiei ices.  Ainci'ii an Indians and <.hi 
nese and other Asiatii peoples are almost all 
Rlio 11))  positive (9 9  pen cm ) Among black 
Americans there is a b-xset nn idence ol Rim 

negative individuals (7 in M percent) than 
among white Americans ( I 1 p m  em) .  Ol all 
racial and < limit groups studied thus far, the 

Masques show the highest incidence of Kim 
negativity ( VI percent).

At times, hemolysis in the lems involves 
other antigen antibody mn-r.iciions, espe 
i ially lbe AIR > system. These are considered 
subsequently,  -|// /•*<.■;//./''/ ii on/oi ihoiihl m run 
linrl) loli'tl /hi the /'ii'iri/ii or .ihnno' »/ A’/w i/)/ 
.inliy/n in Im ir i r\thrm y.Vt .mil lor imytil,ir ,w ll 
Indio iii ihtir wruin, iiiiliii'inn .mu Kin

Mortal i ty.  The number ol perinatal 
deaths Irom Rim hemolytic disease has 

dropped dramatically for the fol lowing rou­
st ms:

1. Pregnant women who are Rho negathe 
and possess antibody to the Rho antigen 

can be readily identified.
2. Hemolysis in the ferus o f  the sensitized 

Rho negative woman can be predicted 
with considerable accuracy hy the identifi­
cation o f  abnormally high levels o f  biliru­

bin in the amnionic fluid.
3. The fetus who is most likely to be seriously 

affected can be treated by intraperitoneal 
transfusions o f  Rho negative red cells, of 
he delivered preterm before lie expire* 

in Utero, o r  both.
<L O f  greatest importance, the appropriate 

administration to the mother who is Rho 
negative ol Rho immune globulin durinj 

o r  immediately af ter pregnancy lias eradi 
cated most, but not all, Rho isoimmuniza­

tion among Rho negative women!

The favorable impact on reducing perim 
ittl mortality as the consequence of these pro­
cedures is exemplified hy the experiences m 

Manitoba. In that Canadian province, tf ' 
number of perinatal deaths from he m oly tic  

disease decreased from 29 in 196 I to zero 
iii 197-i and one in 1973 (Bowman et a!. 

1977).
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Immune Globu l in P rophy lax i s  for  the 
Rho (D) Nega t i ve ,  Nonsensi t i^f'r t Mother .
Hemolytic disease o f  the fetus and newborn 
from Rho (D )  isoimmunization has become 
a problem almost totally limited to Rho nega­
tive women who were sensitized before  Rho 

(D) immune globulin* was available.  Freda 
and co-workers ( 1 9 7 5 )  summarized their 10 

years o f  clinical experience with Rho immune 
globulin, confirming their original observa­

tions dial such immune globulin given to the 

previously unsensitized Rho negative woman 
within 72 hours o f  del ivery is highly protec­

tive, although not absolutely so (Figs. 3K-I 
anil 3H-2). 'There is g oo d  evidence to support 
.he practice o f  giving the immune globulin 
promptly to previously unsensitized Rho neg­
ative women who have aborted including ec­
topic pregnancies and possibly hydatidiform 

moles, to women who undergo amniocen­
tesis, and to those who bleed vaginally during 
pregnancy. The observation o f  Blajchman 

and co-workers ( 197- i )  of detectable fetal- 
maternal hemorrhage after at least 6 percent 
(>! amniocenteses lias provided support for 
a policy that all unsensitized Rho negative 
women suspected o f  having an Rho positive 

fetus should receive Rho imm me globulin 
following such a procedure.  Freda ( l ‘>73) 
has emphasized that when in doubt whethci 
or not to give Rho immune globulin,  the 

rule o f  thumb should be to give it.
While adherence to the above guidelines,  

including the administration ol Rho immune 

globulin to the apparently ttonsensitized 
mother within the first 72 hours alter delivery 
nl a Rho positive infant, has dramatically d e ­
creased the ri sk ol maternal isoimmunization, 

die problem has not been -eliminated. For 
example, Bowman and Pollock ( P)7R) iden­

tified I H percent of women to lie,..-me isoitn 
immi/ed m spite of adherence to (he above 
recommendations for administering Rho mi 
initnoglobnlin. l i e  and Ins col leagues tie

• i t lm  i l l )  m in i u m -  >;l i>1 » i lm  is ,i 7;S im m u n e  r t ln liu l iu  
tIgC*) cM i .n U . - t l  h y  m l i l  n l i i i k . i l  l i . it t u in . i t u in  li ' inu 
fsI.tMU.i i n i u . i i u i u K  l u g l i  l i u - t e i l  Itln* nnii l - i i i ly  l- .aili i lost- 
|<riivuli-% m i l  less l li a ii  1 0 0  / t g  n l  I t lm  a u n h n i l y  a s d e l e r  
i iam-il h y  ia < lm i iu u ium >as s ay

FIG. 38-2. Incidence of sensitization as  a per- 
the total number of Rh-negative 

mothers seen per year. (From Froda et al. N 
Eng! J  Med 292:1014,  1975)

duced that most often the* failures were the 
consequence of spontaneous silent f etal -ma­
ternal hleeds that occurred some time before 
del ivery and therefore some time before the 
administration postpartum o f  Rho immutie 
globulin.  Therefore,  to try to avoid isoim­

munization Irom letal-maternal  Needs that
01 i mred  irimc,- Imm term, he administered 

routinely M)d j ig intramuscularly to all non 
sensitized Rho negative women at 2.S weeks,  
and again at Vi weeks gestation,  as well as 
at die l imeo l  amniocentesis o r  uterine bleed 
mg. If the infant was Rho positive,  a third 
dote  of the iumiuuoglolniliu was adminis­

tered to thr mother titter delivery.  This p ro ­
gram was fol lowed by a reduction in the 

incidence ol development  ol Rho 
isoimmniiiztiii. in during pregnancy from I .K 
percent to (Ml? percent.  A single dose at 
about 2R weeks proved to he almost as elTec 
live as did the two doses antepartum; only
2 of 1799 Rho negative women showed e v i ­
dence of Rho immunization, despite antena­
tal prophylaxis!  Bowman and Pollock, 1978) .

The small amount of antibody that crossed 
ihe placenta resulted at times in a weakly post 
live direct Voombs'  test on cord and infant
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blood.  N on e  ol the* infants, however ,  showed 
evidence o f  anemia o r  exaggerated hyperbili­
rubinemia.

R E C O M M E N D A T IO N S .  A single intra­
muscular dose o f  300  p.g o f  Rho immuno­
globulin is administered routinely to all Rho 
negative,  nonmmunized women at 28 to 32 
weeks o f  gestation and again within 72 hours 
o f  the birth o f  a Rho ( D )  posit ive infant. A 
similar dose is also given at the time o f  amnio­
centesis and whenever  there is uterine bleed­
ing, unless the routine dose at 28 to 32 weeks 

had been given very recently. If a massive 
fetal-maternal hemorrhage is recognized,  

more immune globulin should be given,  as 
described below. On e  d >se o f  300  p g  will 

protect the mother against a bleed ol up to 
13 ml o f  Rho positive red cells. Adoption 

of these dosage schedules should reduce the 
incidence o f  maternal isoimmunization to e s ­
sentially zero.

ADVERSE M ATERNAL REACTION'S- 
Only rarely do  reactions occur after the intra­
muscular injection o f  commercial ly available 
Rho immunoglobulin.  Usually the individul! 

is IgA deficient and has previously developed 
an antibody to IgA. The Rho immune globu­

lin that is currently available is likely to con­
tain a small amount o f  IgA (Bowman,  1978) 
Rho immune globulin suitable for intrave­
nous use very likely will become available

M ATERNA L -FETA L  BLEED . Rarely, the 
Rho negative woman will have been exposed 
in utero to Rho antigen from her toother 
and become sensitized as the consequence. 

For this to occur,  the woman's mother must 
have heen Rho positive and a matcrnal-fcul 

bleed must have occurred sometime before 
the cord was severed.  As with fetal-tnaterna! 

bleeds,  a major blond group  (AMO) incom­
patibility most often appears to offer apprecia­
ble protection against Rho sensitization. Jen-
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FIG. 30-3. Massive letal to maternal hemorrhage. After acid elution treatment, fetal red 
cells rich in hemoglobin f- stain darkly (upper arrow) whereas maternal rod cells will) 
only very small amounts ol hemoglobin F (lower arrow) slain lightly.


